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TRE 


DECEMBER. 


Ow December 14th a firedamp explosion occurred at the 
Dinas Main Colliery, resulting in the death of seven men. 
In America during the month similar disasters have 
followed fast on each other’s heels with terrible monotony. 
On the 3rd a firedamp explosion at Monongahela, Penn- 
sylvania, caused 60 deaths; on the 17th, at Birmingham, 
Alabama, 90 were killed; and at Darr Colliery, Jacob's 
Creek, Pennsylvania, on the 19th, there was an appalling 
loss of life. The most serious explosion recorded was, 
however, that on the 6th, at Monongah, in West Virginia, 
where 400 men were entombed. The coal mining indus- 
try of West Virginia has recently made enormous strides, 
and the State is now second in rank among the coal-pro- 
ducing States of America. It is, however, to be feared 
that the effort made to displace Illinois as the second 
largest producer has led to the neglect of proper precau- 
tions in working, for the death-rate per 1000 miners 
employed is no less than 4°24, as compared with 1°29 in 
Great Britain. In the cases of the other explosions 
mentioned the mines were considered to be equipped with 
the most modern appliances. Another firedamp explosion, 
which occurred on the 11th at the Lecara sulphur mine, 
in Sicily, and caused five deaths, shows that, contrary to 
the common belief, such fatalities are not confined to 
collieries. The sulphur is met with in a Miocene lime- 
stone associated with gypsum, and the mines contain 
more or less petroleum and bitumen. The presence of 
explosive gases is, therefore, not astonishing. In the 
same way, firedamp explosions take place from time to 
time in salt mines; indeed, the first firedamp explosion 
recorded occurred at a salt mine at Hallstadt, in Austria, 
in 1664, and there is in a Latin poem written in 1564 
describing the salt mines of Wieliczka, in Poland, a still 
earlier record of an outburst of gas. There is also pre- 
served at those mines an old plan made in 1638 on which 
fiery workings are duly noted. 


THE year just closed marks the Jubilee of the Mersey 
Docks and Harbour Board, and at the last meeting in 
December the chairman, Mr. Robert Gladstone, gave 
some particulars of the great work of dredging the mouth 
of the river for which the Board is responsible. The 
quantity of sand taken out of the sea channels during 
the past year, for instance, was 11,977,000 tons, and 
since the commencement of dredging operations in 1890 
no less that 115,625,000 tons have been removed. The 
shipping trade of Liverpool has never been so prosperous. 
The inward tonnage of vessels using this port last year 
amounted to 17,064,000, being an increase of 900,000 tons 
over the previous year. The Board during the same 
period extended its system of submarine audible signalling 
to the bar lightship. It was adopted on the north-west 
lightship in 1906, and submarine receiving apparatus has 
been placed on each of the four steam pilot boats, as well 
as on other vessels owned by the Board. That the 
system of sound signalling has been successful is shown 
by the fact that the signals have been heard some six or 
eight miles distant when no other signal could be heard 
or seen. It is obvious that Liverpool is making a 
strenuous effort to retain the position which it has so 
long held amongst the foremost ports of the world. 


THE important agreement between the Great Northern 
and Great Central Railway Companies, which had been 
reached by discussion between the officials of the two 
companies, received the ratification of the proprietors and 
shareholders on the 20th of the month. The consent of 
the Railway and Canal Commission is necessary before | 
a change of the kind can be made, but it is regarded as a | 
foregone conclusion, and the railways commenced to | 
work under the Joint Committee on Wednesday last, the | 
first day of the new year. The scheme has been long in | 
the air, but the final stages have been carried through | 


| proportion of the work goes abroad. 





with commendable speed. The Joint Committee will have 
for its first chairman Lord Allerton, of the Great 
Northern, whilst the vice-chair will be occupied by Sir 
Alexander Henderson, of the Great Central. The 
management of the Joint Committee will be entrusted to 
Mr. Sam Fay, than whom no better selection could have 
been made. The companies will still retain their separate 
existences, but the profit remaining after each company 


has received 3} per cent. on its authorised capital will be | 


pooled and divided, the Great Northern Company re- 
ceiving a slightly larger share than the Great Central. 
The full terms of the agreement will be found in our issue 
of December 20th. 


Tue Royal Commission which was appointed some | 


time ago to inquire into the question of “steaming” in 
weaving sheds commenced its work during December. 
Its endeavours will be chiefly directed to the collection of 
evidence on the several main aspects of the custom, such 
as the temperature and humidity necessary for the manu- 
facture of different classes of cotton fabrics; at what 
degrees of heat and humidity combined definite bodily 
heat arises under the conditions of work carried on by 
the operatives, and what, if any, danger to health is 
involved by work at those degrees; what means 
of cooling humid sheds exist ; and what special arrange- 
ments are necessary to demand the proper ventilation of 
dry weaving sheds without prejudice to the process of 
manufacture. It may be recalled that some twenty years 
ago a Home-oftice Committee, under the chairmanship of 
Sir Henry Roscoe, dealt with the subject of humid sheds, 
but could not recommend the abolition of “ steaming,” as 
it was not proved that the necessary humidification had 
any ill effect on the health of the workers. 


In view of the mutual interests which exist between 
the mechanical engineering and textile industries, the 
returns published last month concerning the year’s cotton 
spinning trade are instructive. They show more forcibly 
than has hitherto been possible what an immensely suc- 
cessful year Lancashire’s staple industry has experienced. 
It appears from these figures that a share capital of 
£3,722,780 invested in one hundred companies, after 
allowing for wear and tear of plant, has earned no less a 
sum than £1,321,157 net profit, or over 35 per cent., an 
increase of over 18 per cent. compared with the preceding 
year. But there are signs now visible that the cotton 
spinning industry has reached the crest of the wave of the 
trade cycle, and that a decline is imminent. There will 
be an increased production due to the large addition to 
the number of new mills which have been, or are being, 
erected. There are also the unrest with regard to the 
wages question and the uncertainty regarding the supply 
of raw cotton during the present year. As the cotton 


spinning industry is by some statisticians looked upon in 


the light of a barometer of the trade atmosphere of the 
country, the look-out for the future is not considered so 
bright as could be desired. 


Tue French railways are just now distributing contracts 
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to the attitude of the Government in perennially raising 

| the question of buying up those railways that are not 
| paying their way. The Chambre Syndicale is now trying 
| to induce the Minister of Public Works to compel the 
companies to distribute all their orders among home 
| builders. M. Barthou, however, is not disposed to place 
| any restriction upon the companies as to the way in 
which they shall purchase their rolling stock, since by 
so doing he would only create a menopoly for home 
manufacturers, who would be tempted to put up their 
| prices in the way that has been done by firms which have 
| the monopoly of the orders for marine boilers and ship- 
building material. 


AFTER several years of vacillating policy. the Board of 
| Admiralty havé finally decided to proceed with the con- 
| struction of a first-class naval base in the Firth of Forth 
| at Rosyth. Two years ago the original suggestion was 
cut down to a scheme which would have provided little 
| more than a torpedo destroyer depot and base, but the 
final proposals of the Admiralty, as now set forth, include 
much more than this, and if they are carried into ‘effect 
Rosyth in a few years time will be the first naval base on 
| the East Coast, superseding in a considerable degree the 
| existing dockyards at Chatham and Sheerness. In all 
probability the Medway will in the future be reserved 
especially for torpedo craft and other vessels of compara- 
tively small size. The insufficient depth of water in the 
approaches to Chatham and Sheerness has, with the 
rapidly increasing draught of modern battleships and 
eruisers, rendered the Medway unsuitable as a base for 
the largest ships. In this connection it is announced 
that the Admiralty have sanctioned an immediate ex- 
penditure of £100,000 on the dredging of the river 
Medway in the- approaches to Chatham. The first 
section of the work to be carried out at Rosyth includes 
| the construction of a basin having a water area of 54 
| acres, and a depth of 36ft. at low water of spring tides. 
| The basin will have quay accommodation for twenty- 
| two warships. A graving dock 850ft. in length and 110ft. 
| wide at the gates—sufficient breadth and depth to meet all 
| possible requirements of the Navy for many years to come— 
| willalso be built. The basin lock will also be 110ft. in width. 
| The plans for the works have been in course of preparation 
for some time past, and tenders will be invited in due 
course. In the meantime, the firm of Sir John Jackson, 
| Limited, has been engaged in sinking a trial caisson on 
| the site of the basin with the object of testing the strata in 
the foundations. An immediate expenditure of four 
| millions, and a total expenditure of twelve millions have 
| been sanctioned. The construction of a first-class dock- 
| yard in the Firth of Forth will call renewed attention to 
the proposal for the provision of a ship canal between 
the Forth and Clyde capable of passing battleships and 
| cruisers of the largest dimensions. The forma ion of 
the Rosyth dockyard will have the effect of restricting 
the expenditure of four and a-half millions sterling on 
increased dock accommodation at Chatham authorised 
four years ago. The greater portion of the work then 
sanctioned will now be abandoned in favour of the new 
base in the Firth of Forth. 


for considerable numbers of locomotives and wagons, but | 


builders are still far from being satisfied. The Chambre | 


Syndicale des Constructeurs de Materiel des Chemins de 
Fer has been complaining in the Press that the railway 
companies are in the habit of letting some years elapse 
without buying anything, and then suddenly crowding on 
orders for such short delivery that home makers are 
unable to execute them all, with the result that a large 
The Chambre 
Syndicale has long been urging upon the Minister of 
Public Works the necessity of compelling the companies 
to spread their requirements over longer periods, so that 
the locomotive and wagon builders will at least be able 
to keep their works running, and, perhaps, make arrange- 
ments for increasing the production so as to be ready for 


any emergency. The trouble is said to be due entirely | 


Tue Board of Trade inquiry into the remarkable 
explosion of a thermal storage tank at the Greenwich 
power station of the South Metropolitan Electric Light 
and Power Company, a little over a year ago, began at 
| Greenwich Town Hall.on Monday, December 16th, and 

after dragging its weary length along for four days was 
adjourned until the’ middle of January. As far as the 
technical side of the subject is concerned, the fruits‘ of 
the inquiry so far might well have been got into a morn- 
ing’s work, but now-a-days such inquiries are complicated 
legal processes, with examination and cross-examination, 
solicitors, barristers, and much of the paraphernalia of the 
law courts. No doubt this has become a necessity, in 
view of the fact that in such cases as the present several 
interests desire to avoid being saddled with the responsj- 
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bility. First we have the owners of the boiler, then the 
company that insured it, then the company that made it, 
and, finally, the tirm that supplied the steel used in its 
constiuction. Each one of these interests is being legally 
assisted, and some of them are provided with experts 
who are to give evidence, or are watching the case in 
their behalf. Then the Board of ‘I'rade is bringing out 
the principal facts of the case, and is armed with wit- 
nesses from the National Physical Laboratory, who will, 
some day or another, if they are not slain prematurely by 
the ennwi of the court, tell what they found when they 
examined the broken plate. 


Tue debate in the French Senate upon the naval esti- 
mates was a complaint about the decadence of the marine 
rather than a serious effort to aid the Government in 
placing the navy upon a more satisfactory plane. In one 
sense this shows that the Senate, while seriously alarmed 
at the condition of things, does not feel itself competent 
to offer a solution, and is thus leaving the matter in the 
hands of the Conseil Supérieur de la Marine. Had this 
attitude been adopted some years ago it is probable that 
the Senate would not now be painting the future in such 
dismal colours ; but it is satisfactory for the country’s naval 
defence that-some value is being attached to the opinions 
of a body of naval experts and architects, who are particu- 
larly qualitied to deal with such an intricate problem. 
As the result of the unsettled policy of the past few 
years, the French navy, which was second only to the 
British in 1904, has dropped to the fourth rank, and may 
be surpassed-even by Japan in the early future. ‘This fact 
has convinced the Senate of the necessity of giving a freer 
hand to the technical advisers of the Government. ‘The 
criticisms were centred chietly upon past errors, which 
were logically enough held out as pitfalls to be avoided in 
the future. ‘hat these lessons have not always borne 
fruit was illustrated in the case of the Patrie and Répub- 
ligue, in which the turrets are so narrow that there is 
scarcely enough room for manwuvring the guns. Singu- 
larly enough, the Senate, while recognising the seriousness 
of the position, spoke more of economies than of extend- 
ing the programme, and M. d’Estournelles de Constant 
went still further in declaring that it seemed to him 
impossible that the construction of big battleships could 
be continued in view of the fact that the population is 
stationary, the fiscal charges .are increasing enormously, 
and the ports a:e not able to accommodate battleships of 
higher tonnage. This does not reflect the opinion of the 
country generally, which is of the opinion that France 
must necessarily retrieve her position and possess a navy 
at least as strong as that of Germany. An enormous 
sacrifice will have to be made before this can be done, 
The Minister of the Marine is so convinced of the neces- 
sity of prompt action that he is having a programme 





prepared by the Conseil Supérieur de la Marine, and will 
endeavour to get it passed, if possible, by a special Bill in | 
the present session. in order to gain time two types of | 
battleships will be presented in this programme, one with 
&@ uniform armament of 305 mm. guns, and the other with 
@ mixed armament of 305 mm. and 240 mm. guns, so that 
Parliament will select the type which it considers most 
suitable. 


Science and engineering experienced a heavy loss 
during December in the death of Lord Kelvin. It is 
hardly possible to calculate the benefits which this man 
of genius conferred on humanity at large. If we take the 
mirror galvanometer and the syphon recorder alone, these 
made submarine long distance telegraphy a commercial 
possibility, and have never been superseded, These inven- 
ticas aloae would have entitled him to the name of 
benefactor ; but they were by no means his only achieve- 
ments. He seemed to possess the faculty of inventing 
just the right thing for any particular purpose, and nearly 
everything he did invent is still in use, which means that 
no one has produced anything better. During a life long 
beyond che orainary he was continually at work, and his 
contributions to mathematical knowledge will perhaps be 
even more highly appreciated by generations to’ come 
than they are now—which is saying a great deal. Lord 
Kelvin was certainly one of the foremost—if not the fore- 
most—of the scientists and physicists of the day, and the 
difficulty will be to fill his place. Such an intellect as his 
is not produced frequently in a century. It was the wide 
range of his attainments which made him so remarkable, 
and we iear that it may be long ere the world sees his 
like again. He was buried in Westminster Abbey on 
Monday, December 28rd, in a grave appropriately close to 
that of Newton, with whose work his own was curiously 
in sympathy. 


THE. ever-growing difficulties attendant upon the rapid 
despatch of letters and packages from the railway stations 
in Berlin to the various post-offices by mail-vans or post- 
carts has led to the conception of an ingenious plan by 
the German postal authorities, This consists in the build- 
ing of an underground electric letter railway, which is to 





convey.mail packages from the General Post-office and 
another post-office in Berlin to the Potsdamer Railway 
Station and vice versd. The Berlin Town Council have been 
considering the postal authorities’ project for some months 
past, and on December 21st they at last decided to con- 
sent to the scheme on the condition that a yearly subsidy 
be paid to the City of Berlin. The postal authorities were, 
at first, opposed to the payment of any fee for right of way, 
because, instead of reducing expenses, they held that the 
new plant will mean an increase of costs, and that bene- 
fits will accrue only to the general public. Incoming 
letters will be delivered earlier, closing times for outgoing 
mails will be later, and, last, but not least, the withdrawal 
of mail-carts from the streets will appreciably ease the 
traffic. The first tunnel to be built is that between the 
General Post-office in Kénigstrasse and the Potsdamer 
Bahnhof, and its length will be 3 kiloms. Later on other 
tunnels are to be made, so that the underground letter 
railway will ultimately connect all important stations and 
be about 18 kiloms. long. The tunnels are to be made 
near to the surface, so as to avoid disarrangements of the 
various existing conduit systems as far as possible, and 
their height is to be 1°5 m., so as to allow a man of aver- 
age size to walk through them, The small electric ears 
will be self-driving and provided with hooks, on to which 
the letter-bags will be hung, The estimated cost of the 
8 kiloms. line from the General Post-office to Potsdamer 
Bahnhof will be 9,000,000 marks. 


An accident of a singular charaeter took place last 
month to a caisson which was being sunk for the Metro- 
politan Railway in Paris, whereby five men lost their 
lives. This caisson is to form the walls of a station being 
constructed in the rue de Lutéce, where the railway slants 
under the Seine at the Chitelet, and again over the 
second arm of the Seine to the Place St. Michel. The 
rue de Lutéce station lies between the Palais de Justice 
and the Hospital Hétel Dieu, by the side of Notre Dame. 
The island ‘consists of an alluvial deposit, which a few 
feet down consists of sand holding water in suspension. 
A pit was first sunk a little larger than the caisson, which 
was then lowered. The bottom part was provided with 
cutting edges, so that it would sink through the soil 
when loaded. Owing to the way in which water 
accumulated the work had to be carried out in exactly the 
same way as if it were at the bottom of the river. 
Eighty men were being employed in the caisson when, it 
is believed, it canted slightly to one side through not 
being lowered with sufficient regularity, and the com- 
pressed air rushing out through the bottom of the 
caisson, scooped out the water-logged sand and carried 
with it five men who were working at that point. 
Their bodies were jammed in between the caisson and 
the side of the pit. Other hypotheses have been put 
forward to explain this strange accident, but nothing 
definite can be known until the inquiry now being 
carried out is terminated. 


On the 17th of December an interesting meeting of 
eminent German engineers and men of science, which 
was attended by the Kaiser and Crown Prince of 
Prussia, took place in the Technische Hochschule of 
Charlottenburg in connection with a recently established 
institution which is proudly claimed to be the largest of 
its kind, viz., the Deutsche Museum—German Engineer- 
ing Museum—opened a few months ago at Munich. 
Otto von Miller, at whose -instigation this institution 
was established, and to whom the German nation is 
greatly indebted for this magnificent collection of works 
of the engineering art, gave an exact account of the 
present state and aspirations of the museum. For the 
time being the collection is housed in temporary pre- 
mises. But, thanks to the immense interest which is 
being evinced everywhere for the institution, it will soon 
be possible to commence the erection of a building whose 
magnificence will be in harmony with its contents. The 
city of Munich has presented a site on the Kohleninsel on 
which the building is tostand. Altogether £340,000 have 
been contributed towards the new building by the German 
Empire, Kingdom of Bavaria, and by numerous other 
donors. £20,000 are still wanting, but Herr von Miller is 
confident that the soliciting power of the great end in 
view will induce a speedy contribution of this sum. The 
museum building is to be of a type which will be 
worthy of emulation, and will be built by Professor 
Gabriel von Seidl, whose designs have been awarded the 
first prize. . As a result of eareful studies in the Kensing- 
ton Museum and in the Cense:vatoire des Arts et Metiers, 
a few alterations of. the original plans have been. decided 
upon by which the arrangement of the various rooms 
most favourable for a systematic inspection of the 
collection will be effected. The Deutseéhe Museum can- 
tains the world’s first locomotive, the first cast steel plates 
of Krupp, and innumerable other maebines of impertance 
in the history-of engineering. -A.valuable gift has been 
bestowed by the Kaiser consisting of a model battleship 
7m. long. It is cut through longitudinally, and all the 
inner parts end machinery may be seen working. The 





Deutsche Museum at Munich is about seven times as 
large as the Kensington Engineering Museum. 


Tue Royal Commission on Canals and Waterways 
have recently obtained the sanction of his Majesty's 
Treasury to the expenditure of a sum not exceeding 
£3000 in connection with an expert inquiry into the pro- 
bable cost of improving the canals and waterways con- 
necting the Midlands with the Thames and Humber. 
In the event of the results of this inquiry warranting 
similar investigation of other routes, the canals connecting 
the Midlands with the Mersey and Severn will be exam- 
ined. The evidence hitherto brought before the Com- 
mission as to the cost of improving and extending existing 
navigations and constructing new canals has been so 
vague and contradictory that the necessity for a 
thoroughly impartial and authoritative investigation has 
been recognised for some time past. The firm of Sir 
John Wolfe Barry and Partners has undertaken this inves- 
tigation on behalf of the Commission, and will shortly - 
inspect, first, the route from Brentford to Birmingham, 
vid the Grand Junction, Oxford and Warwick canals ; 
and secondly, the route from Norton Junction, on the 
Grand Junction Canal, vid the Leicester and Lough- 
borough Navigation, through Nottingham, and by the 
river Trent to the Humber. The improvement of the 
Regent’s Canal will also be reported upon. In the case 
of rivers, the cost of improving them so as to be navi- 
gable by barges and sea-going lighters of still larger 
eapacity will be studied. One great difficulty attending 
the improvement of many existing navigations is the 
inadequacy of water supply, not only for the enlarged 
canals, but also in certain cases affecting the present 
waterways. For some time past a committee of the Com- 
mission has been investigating this question and collect- 
ing information. 

Tue French automobile trade is showing no signs of 
recovering from the depression which has been hanging 
over it for some months past. It was hoped that the 
Paris Salon would have marked a more satisfactory turn 
in affairs, and when it was found that the Show was a 
failure from a business point of view, the trade still main- 
tained an optimistic feeling under the impression that 
buyers would give out orders immediately after the New 
Year. Whether the recovery is imminent or not, the fact 
remains that manufacturers are no longer able to hold 
on, and they are making a virtue of necessity by reducing 


the number of hands and elosing works, thereby restrict- 


ing production in the hope of disposing of the large stocks 
of last year's cars. Until most of these are disposed of 
there is a tacit agreement among car builders that they 
will limit the output as much as possible. The thousands 
of workmen who are being discharged look upon the 
matter in another light, and say that the makers are 
simply mancuvring for a reduction in wages, but while 
few makers would sacrifice business, if there were any, 
for the sake of getting the hands to accept lower wages, 
there is no doubt that the final result will be a reduction 
in working costs, as well as in the values of everything 
the maker has to purchase for the fitting up of his 
vehicles. The chief cause of the present trouble is that 
the public will not pay as much as they have been doing 
for cars, and manufaeturers have therefore to meet a new 
condition of things which is equivalent to a revolution 
in the manufacturing industry. 


Fottow1ne the example of the Great Northern and 
Great Central Railways, two Scottish linesthe Cale- 
donian and North British—have decided to enter into 
an arrangement which is to remain in force until 1936. 
At the present moment we are not in possession of 
definite details as to the terms of this agreement, nor are 
these expeeted to be made known until the half-yearly 
meetings of the respective companies in March, but it is 
pretty clear that it must embody something additional to 
what is known as the “peace agreement,” which was 
intended originally to expire in 1916, but which, Wwe 
gather, has now been extended for a period of twenty 
years from the present time. Under this latter agree- 
ment each railway undertook not to promote new lines 
in territory already served by the other. They now agree 
not to run unremunerative competitive trains. Providing 
that an efficient and equally cheap servite to that at 
present existing be maintained on both lines, nothing but 
good can be said of an arrangement by which useless 
competition is abolished. In these days, when there is 
so mueh agitation going on amongst all grades of railway 
servants for higher rates of pay, anything which will 
lessen ruaning costs is to be advocated. There are 
many ways in which two lines situated as are the Cale- 
donian and North British Railways may by mutual com 
sent lessen their expenses without detriment to the 
travelling public. It is possible, of course, that in some 
cases, where fares and freight charges are now abnormally 
low, higher rates may be levied, but on the whole we 
are inelined to think that the present move should prove 
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HARBOURS AND WATERWAYS IN 1907. 

The prineipal event of the past year has been the 
advent of the two largestand fastest steamers yet built, 
on the Liverpool and New York service, by which the 
voyage has been accomplished in less than six days. 
While naval architecture ‘has made this a record year, 
there is no corresponding advance in the construction of 
docks and waterways. Special attention was directed to 
this subject by Lord Pirrie in his paper read at the 
Harbour and Waterway Section of the Conference of the 
Institution of Civil Engineers-held during the year. Lord 
Pirrie expressed the opinion that it is difficult to estimate 
the extent to which shipbuilding has been stayed by the 
inadequate supply of dockhig facilities; and that this 
country nia have been further ahead to-day in the 
matter of large ships, had greater harbour facilities, 
accompanied A deeper channels, been available. Sir 
William Matthews emphasised this in his presidential 
address at the Institution by saying that the day has 
arrived when larger ships must be built, and harbour 
works and waterways will have to be reconstructed and 
extended. e 

One noticeable event relating to harbours and water- 
ways during the past year was the election as President 
of the Institution of Civil Engineers of an engineer whose 
work and reputation in the construction of harbours is 
world-wide, and who devoted. his inaugural address to an 
able and instructive purview of engineering connected 
with oversea traffic, a -branch of the profession with 
which the work of his life has been principally connected ; 
it is also a coincidence that during the past year he has 
successfully brought to a completion the chief work of his 
life—the great national harbour at Dover, to which 
further reference is made later on. 


Port of London. 

In the leading port of the world, owing to a variety of 
conflicting municipal and departmental conditions, London 
has failed to live up to the times; the only development 
of any consequence during the last ten years being the 
new dock constructed by the Surrey Commercial Com- 
pany at a cost of about 1} millions. So far, however, in 
spite of that, and the fact of the expenditure of vast sums 
of money in works of improvement both in this country 

. and on the Continent, the shipping of the Port of London 
has continued to increase, the tonnage during the past 
ten years having risen from 12 to 17} millions, this 
increase fairly keeping pace with any other growing port 
either at home or abroad. 

In aceordance with an undertaking given last year, the 
Board of Trade has once more given notice of a Bill deal- 
ing with the port in the coming session. So far as can be 
judged from the parliamentary notice this Bill does not 
vary much from the Bills previously submitted by the 
Government. The Thames Conservancy and the Water- 
men’s Company are to be superseded by a new Commis- 
sion, in which is to be vested all necessary powers for the 
control, management, improvement, and preservation of 
the Port of London, The members of the Commission 
are to be nominated or elécted by certain Government 
departments and the public authorities and persons 
interested in the port. e chairman and vice-chairmen 
are to be paid officers ; the jurisdiction of the Commission 
is to extend up to Teddington Lock; provision is to be 
made for the licensing of barges; power is to be given 
to levy tonnage dues on all vessels and rates on 
goods ; authority to construct new docks and acquire 
any existing docks is to be accorded, and interest on 
money borrowed is to be guaranteed by the London County 
Council and the City Corporation. 

A Bill has also been deposited by the London and 
India Docks Company which proposes to strengthen the 
representation on the Thames Conservancy and provide 
funds for improving the channel; to abolish the exemp- 
tion from port dues enjoyed by goods discharged in the 
port; and to appropriatethese dues in such a way as to 
justify the company in the construction of the new deep 
water dock for which parliamentary powers were obtained 
six years ago, the estimated cost of which is two millions. 
The Thames Conservaney,have also given notice of their 
intention to apply to Parliament for a continuance of the 
tonnage granted by thezAct obtained in 1905 for the 


deepening ‘of the channel: and for power to extend the. 


improvement in the river-up to London Bridge. 

The deepening of the-channel to 30ft. at low water 
between the Nore and Gravesend has been proceeding 
during the past year, and the new powerful suction 
dredger, which has for some time been under construc- 
tion, is expected to be in~use almost immediately. This 
dredger, which has been constructed by Messrs. Ferguson, 
was launched in November last, and is capable of raising 
4000 tons of sand per hour, and is to be employed on the 
Leigh Middle Shoal, from which it is calculated that six 
million cubic yards of sand will have to be removed to 
attain a depth of 30ft. over a width of 1000ft. At present 
vessels cannot rely on more than 24ft. at low water up to 
the entrance to Tilbury Docks, and 16ft. to the Albert 
Docks. It is intended by the Conservancy to improve 
the navigation between Gravesend and London Bridge, 
so as to give 25ft. from Gravesend to the Albert Docks, 
decreasing by steps to 14ft.-at London Bridge. 

The scheme for turning the whole of the river above 
Gravesend into one vast dock by the construction of a 
barrage across the river appears to be still alive, the 
promoters during the past year having issued a quarto 
volume containing a description of the scheme and’ the 
advantages and consequéniées that would arise from its 
being carriéd ont. This. volume was noticed in our issue 
for August 30th. em 

Another scheme to which some publicity has been 
given is for the construction of deep water docks at 
Grays at an estimated cost of five millions. By this 


scheme it is proposed to:cut.a new channel for the river 
through Swanscombe Marshes, and to convert the 


horseshoe channel into a deep water dock. 


present 





The London County Council evidently appear to be 
still of opinion that the salvation of the’ Port- of London 
depénds on their having a large share in-any future 
scheme of administration, as during the summer recess 
the River Committee. made a visit of inspection to the 
docks -at- Manchester, Liverpool, Southam Cardiff, 
Barry, -Bristol,and Avonmouth, Antwerp, Rotterdam, 
Hamburg, and Bremen, and reported that, after the experi- 
ence gained by this inspection, they aré of opinion that 
there should not be any further delay in constituting an 
authority for the Port of London that should command 
not only the public confidence, but also that of the com- 
mercial and trading interests concerned. 


Liverpool. 


Liverpool has been the first port to realise the necessity 
for providing for vessels 1000ft. long, and having a draught 
of 40ft., and has so far advanced as to have obtained parlia- 
mentary powers to expend four millions in carrying out the 
necessary works. The Board has also under.construction the 
largest suction dredger in the world, having a capacity of 
10,000 tons, with pumping power equivalent to lifting this 
quantity in less than an hour, or about three times the 
power of those which have hitherto been employed on the 
Mersey bar. During the past year over 11 million tons 
were dredged from the Queen’s and Crosby channels, a 
depth of 28ft. being maintained, and over 44 million tons 
from the river between Liverpool and New Brighton. 
Some trouble has, however, risen at the entrance to the 
Mersey owing to the Crosby channel having become nar- 
rowed from 700 to 450 yards and an awkward bend formed 
during the last two years, owing to the advance of the 
Askew Spit to the north-eastward_ and the scouring away 
of Taylor's Bank on the opposite side. Since 1905 the 
contour of the channel has moved about 40 yards towards 
the north-east; the result is that the curye in Crosby 
channel is rapidly becoming more accentuated, a process 
that interfered with the navigation of large vessels. To 
prevent further erosion of Taylor’s Bank power has been 
obtained for making a stone revetment along the curve 
up to low water line by covering the slope of the sand 
bank with stone for 2} miles, as described in THE 
ENereer of March 29th and June 14th. The estimated 
eost of the work is £66,690. Although the proposed 
scheme appeared to be generally approved at the Engi- 
neering Conference, some difference of. opinion was 
expressed as to the efficacy of this revetment, and as to 
whether the alteration in the channel is not due to the 
direction in which the channel has been dredged, and the 
locality where the dredgings are deposited. 

The works under construction during the year include the 
| deepening of the Brocklebank Dock ; extensive alterations 
in- the north and south entrances; the closing of three 
entrances ; the widening of the Carriers’ dock entrance ; 
the construction of a branch dock; and the erection of 
sheds. On the Birkenhead side of the Mersey the con- 
struction of a new dock is in progress between the 
Vittoria Wharf and the boundary wall of the Mersey 
Docks Estate, having a length of 1440ft., with an entrance 
100ft. wide. The Tranmere Bay Development Company, 
in which Messrs. Cammell Laird are largely interested, 
has also constructed two graving docks, respectively 
861ft. and 70Sft. long; an outer floating basin 15 acres 
in area, and an inner basin of 2} acres, A new river wall 
has been constructed on the Mersey side, and an area of 


85 acres laid out and adapted for shipbuilding purposes. 


Southampton. 


The announcement was officially made at the beginning 
of the year that the White Star Company had decided 
to transfer four of its Royal Mail steamers to this port 
in order to be able successfully to compete with the large 
amount of continental traffic monopolised by foreign 
liners. The London and South-Western Railway Com- 
pany, to accommodate this traffic, has commenced the 
construction of an open deep water dock 16 acres in extent. 
This dock will contain berths for four vessels 800ft. long, 
and will be capable of being dredged to a depth of 40ft. at 
low water. In addition to the dock four outside quays 
are to be builf to accommodate four’ vessels from 500ft. 
to 700ft. long, and drawing 30ft. to 32ft. of water. The 
estimated cost of this work is half a million pounds. 


Dover. 


Towards the end of the year the great National 
harbour of refuge, which was commenced in 1896, 
was practically completed, the last of the large con- 
erete blocks in the main structure of the south break- 
water having been laid, and the notice as to the danger 
to large ships entering the harbour caused by the works 
of construction withdrawn. There. yet remains a 
great deal of subsidiary work and dredging to be done 
which will probably occupy another two years. This 
harbour when completed will represent an expenditure 
of between four and five millions. At the close of the 
fourth Engineering Conference held in June last a large 
party of engineers connected with the harbour section 
were conducted over the works by Sir W. Matthews and 
his partners, and afterwards hospitably entertained at 
luncheon. 

A Bill has been lodged for the coming session by a 
company seeking power to build new quays and two large 
graving docks, and to reclaim the foreshore between the 
Prince of Wales and the Admiralty piers. 

The scheme for widening the Admiralty Pier to a width 
of 850ft. and the construction of a new marine station, 
Customs-house, post-office, and other necessary adjuncts 
has now assumed a definite shape, and it is expected that 
itenders for the works will be shortly asked for. 


The Clyde. 

The past year marked another -ste 
of this port, the new Rothesay Dock 
commenced in 1902, having been formally opened. {See 
-Supplement.] The water area .of this dock, which has 


in the progress 
at_ Clydebank, 





been constructed and .equipped ‘principally for dealing 
with mineral traffic, is 16} acres, with 2040 yards of 





quayage, including that on the river side. The depth is 
26ft. at. low. water and 364ft. at bigh water. A. full 
description of the constructive works was given in THE 
ENGINEER on the 26th of April last, 

Another event in the development of the Clyde is the 
completion-of the work involved in. the remoyal of the 
shoal of whinstone known as “ Elderslie Rock,” which 
extended obliquely for a length of 900ft. across the river, 
with a depth over it of only 8ft, On and off, this work 
has been in hand since 1880, the first opexations resulting 
in a low-water depth of 20ff.; this has now been incréased 
to 28ft. over a width of 230ff. The total cost has been 
£70,000. = 

The construction and successful launching of a steam- 
ship like the Lusitania, which took place during the past 
year, having a length of 790ft. and a draught of 34ft., is 
a striking example of results that have been obtained by 
engineering skill in the development of a small tidal 
river, which in its natural condition was fordable 12 miles 
below Glasgow, and the channel so shallow and éncum- 
bered with shoals that barges drawing no more than 3ft. or 
4ft. could only reach the city on the top of a spring tide. 
The revenue of this port, according to the last statement, 
amounts to £547,000, an increase of £20,000 on the pre- 
ceding year; the value of the imports and exports for the 
year reaching nearly ten millions, an increase of over 
half a million compared with the year before, 


The Humber. 

During the past year considerable progress has been 
made with the excavations of the New Dock at Imming- 
ham. The dredging of the entrance channel has been 
proceeded with, and one of the jetties in the river is well in 
hand. . The railway between the dock and Ulceby June- 
tion is nearly completed. The works at the Joint Dock 
at Hull have not so far made very rapid progress. The 
necessity for the completion of both of these docks is evi- 
denced by the delay which has been experienced during 
the year by vessels having to wait in the Humber for 
berths to load coal, frequently ten or twelve large 
steamers have lain for several days in the roadstead. The 
quantity of coal exported from the Humber ports for the 
first eleyen months of the past year amounted to 
6,059,088 tons, an increase of 1,048,688 tons over the cor- 
responding period of the previous year. 

‘the re-constitution of the Humber Conservancy on the 
lines laid down by the Commissioners appointed to 
inquire into the matter was confirmed by Parliament 
during the year. The new Conservancy Board, which 
comes into existence at the beginning of the hew year, 
in addition to its former duties, absorbs those of the 
Hull Trinity House, the Pilotage Commissioners, and the 
Hull Corporation so far as they had any power over the 
river. The only important addition made by the Parlia- 
mentary Committee was in giving the Trent—which, so 
far as Gainsborough, has been added to the Conservancy 
jurisdiction—representation on the Commission. 

The North Lindsey Light Railway Company, which is 
to be worked by the Great Central, has been oceupied 
during the past year in extending its line to the water 
side at Winteringham Haven and constructing facilities 
for shipping. This line connects the Haven with the vast 
iron ore deposits and smelting works at Frodingham. 

The river-side. jetty constructed by the North-Eastern 
Railway Company on the frontage of the Albert Dock for 
the use of the continental steamers has been brought into 
use during the year. This river-side wharf is provided 
with all the facilities for dealing with the continental 
passenger steamers and perishable fruit traffic, and is 
connected with the company’s main line of railway. 
Extensive. works of improvement of the eoal-delivering 
equipment have been made at the docks. 

During the year the Hull and Barnsley. Company 
obtained parliamentary powers for the construction of a 
landing-stage in the Humber to-be used by the conti- 
nental steamers for the landing and embarking of pas- 
sengers and perishable goods. 

At Grimsby a new lock has been constructed, giving 
improved entrance to the fish dock. New coal shipping 
appliances have been erected at the docks, new jetties 
constructed, and the widening of one end of the Alexandra 
Dock carried out. 


The Tyne. . 


The Tyne Commissioners. have heen. effecting ex- 
tensive improvements at their coal staiths by strengthen- 
ing and adapting them for the 23-ton trucks now.in use on 
the North-Eastern. Railway. The maximum’ leading 
height at the Albert Dock is now 55ft. at H.W.S.T., and 
70ft..at low water... The depth of water alongside has been 
increased to 27ft. L.W.S.T. The staith at Whiteball Point, 
which was destroyed by fire, has-been reconstructed, and 
the depth of water alongside increased to 30ft. at low water. 
The depth of the bar is now 25ft. L.W.S.T., and is to be 
increased to 30ft. The improved condition of the channel 
of the river is attested by the fact that the largest steam 
vessel ever built—the Mauretania—was constructed on 
the Tyne, and safely. navigated down the river over the 
bar. The new Tyne pier is now practically completed. 
The Corporation of Tynemouth have given notice of their 
intention to apply to Parliament for power to construct a 
tidal dock at North Shields, between Clifford’s Fort and 
the Black Middens, for the use of the fishing trawlers, the 
estimated cost of the work being £250,000. _ Another 
scheme for giving better accommodation for the fishing 
trade is for the removal of the fishery harbour to the 
Tyne docks, and the construction of a dock inthe mud 
flats at Jarrow Slack, adjoining the North-Eastern Dock. 


The Tees. 

The improvement and extension of the dock which 
haye been -in hand at Middlesbrough for eight and 
a-half years were completed early inthe year—see Supple- 
ment. The first dock here was constructed in 1842, and 
had.an area of 9 acres; the average size of the vessels 
entering the dock at the time it was opened wag 08 tons 
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register, now it is 1500 tons. The water area has been 
increased to 25 acres, with a navigable depth of 33ft. at 
H.W.S.T.; the width of the lock being increased to 80ft. 
The quays are well equipped with electric cranes; but the 
coal hoists, swing bridges, and dock gates are worked by 
hydraulic power. 


Other East Coast Ports. 

The port of Boston has shared in the coal boom that 
has been going on during the past year, and its resources 
for loading the vessels have been taxed to the utmost, the 
work having to be carried on both night and day; gene- 
rally three or four vessels having to wait in the roadstead 
their turn’ at the coal hoist. This dock, which was con- 
structed by the Corporation of the borough, enjoys the 
unique experience of having existed for over twenty years 
on the one Act of Parliament by which it was originally 
constituted, and in not having exceeded the original par- 
liamentary estimate. For the first few years after con- 
struction, owing to the capital borrowed having to be paid 
off by yearly instalments within a limited number of 
years, the dock revenue had to be subsidised by a town 
rate... This is no longer required, and there is a surplus 
revenue, which is applied to the dredging and deepening 
the channel of the river and other improvements. The 
Corporation have now given orders for the construction ot 
an additional coal hoist and other machinery, and railway 
sidings. : 

At Ipswich the river is being deepened to 3ft. below the 
sill of the dock, some sharp bends in the channel have 
been straightened, and improved moorings provided fou 
vessels lying in the river. At Southwold the works being 
carried out for deepening the harbour at the mouth of the 
river-Blyth and making it suitable for a harbour of refuge 
for fishing vessels and a port for the herring fishery were 
completed towards the end of the year. : The cost of the 
works is £60,800, towards which the Government has con- 
tributed £15,000.: The material dredged was delivered 
into a tank, where, after being broken up by mechanical 
means, it was pumped through pipes on: to some low-lying 
land at the back of the quay. - The harbour will give 
aerate to 800 boats engaged in the North Sea 
Fishery. - - 

The Great Eastern Railway Company has been adding 
to the accommodation of vessels ‘at its waterside station 
nt Parkeston by the construction of an additional quay 
1030ft. long, giving three new berths for steamers, and by 
the laying out of a large area for sidings and sheds on 
land reclaimed by the river wall. 

The company is now seeking further powers in the 
coming session to extend its steamboat service to 
Amsterdam, and to Danish, Norwegian, and Swedish 
ports. This year has afforded a melancholy and disastrous 
event in the hitherto prosperous annals of the company’s 
cross-Channel service in the loss of one of its steamers, 
the Berlin, in a heavy gale at the entrance to the Maas. 

Plans have again been deposited by the Harwich Docks 
Company seeking powers to reclaim part of the foreshore 
between Parkeston and Dovercourt stations, and to con- 
struct a new wet dock, and two graving docks, one 924ft. 
in length and the other 462ft. At Hartlepool, the works 
described in THe EnGtneer of June 20th, 1906, and 
shortly referred to in last year’s summary, have been pro- 
ceeded with. The entrance to the tidal harbour has been 
widened, and new coal staiths are being erected.. The 
part of the scheme for establishing a new fish dock is for 
the present in abeyance. . 

At Blyth the harbour is being deepened from 15ft. to 
24ft. at low water. The bed of the channel consists of 
sandstone and shale rock, and to obtain the required 
depth about half a million yards will have to be removed. 
Prior to 1906 the rock was broken up by drilling and 
blasting, but more recently this has been accomplished 
by two Lobnitz rock cutters. A lighthouse has been 
erected at the end of the east pier extension. There are 
upwards of twenty collieries within a radius of four miles 
of this harbour, and the export of coal exceeds four 
million tons a year. At Warkworth progress has been 
made with the harbour improvements and extension of 
the piers, and already the navigable depth of water has 
been increased. 


Scotland. 


In addition to works on the Clyde already referred to, 
at Aberdeen a scheme is under consideration for improv- 
ing the harbour at a cost of £700,000, which includes the 
provision of a large floating dock to take the place of the 
existing graving dock, which has to be closed, owing, as 
alleged, to the concrete having become disintegrated. It is 
also proposed to remodel the Victoria and Upper Docks; to 
construct new docks on the river Dee; to provide further 
accommodation for the fishing boats; and increase the 
depth of the navigable channel. The harbour at Kirk- 
caldy has been extended by the construction of a new 
East Pier 600ft. longer than the old pier. The harbour is 
to be further improved by works for a South Pier, a tidal 
basin, and dock. The total cost of the extension is esti- 
mated at £109,500. 

The North British Railway Company has recently been 
asking for tenders for the construction of a new dock at 
Methil. This dock is to be 15 acres in extent, with a depth 
of water of 82ft., and it will involve protection sea 
walls 1700 yards long, and the dredging of an entrance 
channel about half a mile in length. 


Bristol Channel. 

The new dock at Cardiff which, with the sea walls and 
reclamation works, has been under construction by the 
Cardiff Railway Company since 1895, was opened by the 
King in July last.” This dock is 2550ft. in length, 800ft. 
in width, and has an area of 504 acres with 6700ft. of 
quayage. The lock is 850ft. long and 90ft. wide, with 
234ft. on the inner sill at H.W.N.T.° A fully illustrated 
description of this work was ‘given in Tuz ‘ENGINEER of 
July 12th last. and it is again illustrated in one of to-hay’s 
Supplements. At Newport the basin of the new dock 





which has been under construction during the last two 
years, covering an area of 48 acres, has been filled with 
water to the level of that in the existing docks and 
a connection made. This basin is fully equipped 
with coal-hoisting machinery; the hoists have a lift 
of 60ft. above the coping, and are capable of lifting 
crucks of a gross weight of 23 tons, which can be 
increased when required to 30 tons. A further water area 
of 27 acres is in hand which, when finished, will make the 
total area 130 acres. The new lock under construction is 
to be 1000ft. long and 100ft. wide, the depth of 35ft. at 
H.W.N.T. and 11ft. L.W.S.T. There will be 20ft. of 
water on the sill for eight hours out of the twelve at S.T., 
and all day at neaps. A new deep-water channel from 
the lock to the river is to be constructed. At Swansea 
considerable progress has been made with the large dock 
under construction, but it is not expected that this will be 
ready for opening for another two years. 

At Avonmouth the New Royal Edward Dock, which has 
been under construction since April, 1902, is so far 
approaching completion that it is expected it will be 
ready for opening in the coming summer. The entrance 
lock of this dock is 875ft. long and 100ft. wide, with a 
depth of 36ft. over the side at N.T. An _ illustrated 


description of these works was given in THE ENGINEER of 
[See Supplement with this issue. ]} 


July 5th last. 


Heysham. 


Owing to the difficulty in keeping this harbour free from | 


sand, which has to be dredged out continually, the Mid- 


land Railway Company, towards the end of the year, let | 


a contract for the construction of a new training pier at 
the entrance to the harbour. The jetty is*to extend for 
1000ft. to the deep water in Heysham Lake, and be 
composed: of Jarrow wood, the piles ranging 
30ft. to 70ft. in length. 


Manchester Ship Canal. 


The traffic on this waterway continues to increase, and 
from 700,000 tons in 1896 it has risen to 43 millions. The 
increase reported for the half-year was 158,770 tons over 
that of the corresponding period of the preceding year, 
while the increase in receipts was £15,157. The com- 
pany is erecting extensive pumping plants at three of 
the locks, capable of dealing with 5 million cubic feet 
of water in twenty-four hours, for providing a better 
supply of water for the navigation. A new lay-by for 
large steamers has been made on the west side of the 
Eastham entrance, and has been equipped with shears for 
removal and replacing of the upper portions of the funnels. 

The quantity of material dredged from the canal in 
1906 was 1,291,456 tons, three-fourths of which was 
deposited at sea. 


United States Waterways. 


The American Government having failed to receive a | 


satisfactory reply from the contractors invited to tender 
for the completion of the construction of the Panama 
Canal, the works are now being carried out by the 
Engineer Corps of the United States Army. The 
tenders received ranged from 6} per cent. to 28 per cent. 
commission on the cost of the works. The lowest, taken 
on a cost of 28 millions, would give the contractors 
£1,890,000. The accounts given from time to time show 
that very considerable progress is being made with the 
work. - Since August the amount of excavation moved 
monthly has regularly increased, and largely exceeds the 
quantity ever before obtained, in spite of the fact that 


only two-thirds of the excavating machinery has as yet | 


come into operation. About 24,000 men are now at 
work. A site has been found for the locks where rock 
foundations exist. The Chagres River has been dammed 
and diverted, and the formation of the great dam at 
Gatum is being rapidly proceeded with. The reforms 
carried out by the Sanitary Department have resulted in 
a great improvement in the health of the workmen. 

Congress this year largely increased its appropriation 
for the development of American waterways. The chief 
works for which appropriations were made were for the 
improvement of the Mississippi, 1} million pounds; for 
the Lake Channels at the St. Mary’s and Detroit Rivers, 
2 millions ; for the Ohio, } million ; further deepening of 
the Ambrose channel to 40ft. at low water, £400,000 ; for 
the 35ft. channel at Boston Harbour, £900,000; other 
schemes bring the amount authorised to about 16 million 
pounds, or about one-sixth of the projects recommended 
by the Government engineers. 

A scheme for the construction of the long-projected 
canal, 8 miles in length, with 25ft. of water, across Cape 
Cod, so as to give a shorter access by 70 miles to Boston 
Harbour, and the avoidance of rough weather and fogs 
experienced in the neighbourhood of Cape Cod, is once 
more under consideration, and a tender of two million 
sterling for the completion of the work in three years has 
been received by the promoters. 


Foreign Ports. 


At Havre the works for the improvement of the 
harbour, principally for ‘the - Transatlantic passenger 
service, which will cost two million pounds, commenced in 
1896, are rapidly approaching completion. These include 
a new outer harbour with 23ft. L.W.S.T., with a deep 
water quay having 38ft. alongside, which is sufficient to 
allow the large liners to enter or leave the port for fourteen 
hours out of the twenty-four. An illustrated description 
of these works was given in THE ENGINEER of October 11th 
last. Notwithstanding these improvements, in busy 
times there are no vacant berths, and as trade has been 
increasing at the rate of 15 per cent. a vear the incon- 
venience and delay will be increased. To meet this a 
scheme for the construction of an entirely new harbour, 
a tidal basin of 194 acres, and a large graving dock at an 
estimated cost of about 84 million pounds, has been 
approved by the Havre Chamber of Commerce and only 





awaits the assent of the Chamber of Deputies. 


from | 


The port of Nazaire on the Loire in September last 
opened the first section of the works that have been 
under construction for some years for the improvement of 
the harbour. St. Nazaire is the chief port on the French 
coast for the South American trade, and a prominent 
centre for shipbuilding and construction of vessels 
required for the navy, and the import of coal. The 
works for the improvement of this port were commenced 
in 1896, and comprise the deepening of the approach by 
dredging away the Charpentier bar and channe] to a 
depth of 18ft. at low water, which is to be further in- 
creased to 23ft. An outer port has been formed by two 
converging jetties extending 1640ft. into a depth of 194ft. 
of water at low water. An outer harbour and quays 
with 26}ft. at low water; the cost of the works being 
£640,000. Further improvements at an estimated cost 
of £212,000 are in progress. 

The official opening of the new harbour in the North 
Sea at Zee-Brugge, the construction of which has been in 
hand about ten years, and the ship canal up to Bruges, 
took place early in the past year, but these have been par- 
tially open for traffic for two years. Traffic appears to be 
steadily increasing. The Lancashire and Yorkshire Rail- 
way Company has steamers running twice a week from 
the Humber, which, besides cargo, carry a considerable 
number of passengers. Vessels drawing 26ft., and having 
a capacity of 4500 tons, are able to navigate the channel 
and unload at Bruges. Experience in the navigation to 
and from the harbour has shown that it is of easy access, 
and provides a safe roadstead as a port of call, and for 
entrance to the ship canal. 

A new port is in course of construction at Para, on the 
Amazon, Messrs. Pearson and Son being the contractors. 
The work is being carried out by a syndicate under a 
guarantee from the Brazilian Government. The present 
| contract includes a quay wall, about a mile in length, for 

ocean vessels with a depth alongside of 32°80ft. of water ; 
' and a quay and basin for small boats, together with the 
dredging of a channel for 1} miles to deep water. Para 
is at present the dividing point on the Amazon between 
the deep sea navigation and: the river traffic, and is con- 
nected by a system of rivers with an enormous inland 
territory of fertile soil, rich valleys, and mineral regions. 
One of the chief products of this region is india-rubber, the 
export value of. which at the present time amounts to 
16 million pounds, and of coffee to the value of 13 millions. 
At Singapore Sir John Jackson, Limited, have just com- 
menced work on the first section of the harkcur. 

The new port works at Rangoon were opened on No- 
vember 22nd. 

A sum of £750,000 has been voted by the German 
Government for the purchase of land and compensation 
| for the enlarging and deepening of the Kaiser Wilhelm 

Canal, which is estimated to cost £11,000,000. The 
| bottom width is to be increased from 72ft. to 144ft., and 
the depth from 294ft. to 36ft. 

With regard to the proposed scheme for providing 
Leipzig with a waterway, the Chamber of Commerce have 
| now definitely decided on the one known as the Leipzig 
|and Creypan, and has recommended the municipal 

authorities to guarantee 3} per cent. on £750,000, the 
| estimated outlay. 
| The recent floods in the South of France have once 
| more directed attention to the advantages that would be 
| gained by the construction of “The Canal of the Two 

Seas” for joining the Bay of Biscay with the Gulf of 
| Lyons. For some time engineers have been at work 
}under a Regional Committee investigating the subject, 
|and a strong representation has been made’ to the 
| Ministry to order a State inquiry as to the advantages to 
be gained from the construction of this canal, both from 
a navigable point of view and for the regulation of water 
in arge floods. , 








A NEW CABLE SHIP. 


THE Central and South American Telegraph Company, of 
New York, has recently received delivery of a new twin-screw 
cable repairing steamer named Guardian, built by Swan, 
Hunter and Wigham Richardson, Limited, of Walker and 
Wallsend-on-Tyne. The Guardian is intended for service 
| primarily around the west coast of South America, and her 
headquarters will be at Callao. Her principal dimensions 
are: Length over all, 293ft.; length between perpendiculars, 
270ft.; breadth, 36ft.; and depth moulded, 24ft. 9in. At 
Lloyd’s low draught she has a total deadweight capacity of 
over 2400 tons. She is provided with twin-screws driven by 
two sets of triple-expansion engines, 15$in., 25in., and 43in. 
diameter respectively, the stroke being 30in. Steam is raised 
by two single-ended marine type tubular boilers with a grate 
area of 102 square feet, and a total heating surface of 
3800 square feet. The working pressure is 180]b., and 
Howden’s system of forced draught is used. The hull, 
| together with her engines and boilers, were built at the 
Neptune works of Swan, Hunter and Wigham Richardson, 
| Limited. - When loaded under service conditions at a 
| draught of 18ft. mean the vessel easily maintained a speed of 
over 124 knots on trial trip. One special feature is the 
unusually large bunker capacity, which is such as to enab’e 
the vessel to keep at sea for about forty-five days when 
cruising at a speed of ten knots, there being large water 
ballast and fresh water tanks. 

The Guardian is provided with four cable tanks having 
| steel combs, whilst the two largest of these tanks have 
‘internal tanks for different size cables, making six cciling 
tanks in all. Each tank has an inner comb, and cue of 
these is used for fresh water, which, together with that con- 
tained in the tank formed by the enclosure between the vulk- 
heads of the two-shaft tunnels, provides an ample store for 
the ship. A dynamo in the main engine-room supplies vlec- 
tric light to the whole ship, and is ulso employed for -the 
searchlight on the bridge, which is required for looking out 
for cable buoys and marks at night. The drawings on 
page 6 give an elevation and the principal plans of the 
vessel, and show the interior arrangements. 

The special cable machinery, provided by. Johnson and 
Phillips, Limited, of Charlton, Kent, includes a combined 
picking-up and paying-out machine, complete with two pairs of 
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high-pressure engines, each developing 110 brake horse-power 
witha steam pressureof 150 1b. Owing to the necessity of start- 
ing under heavy loads this type of engine has been preferred to 
that of the compound type, the small advantage in the gain 
of steam consumption of the latter being considered as likely 
to be outweighed by the additional starting power of the 
former. The gear isso designed that either engine will work 
each or beth machines in a forward or reverse direction, and 
the power of both the engines can be combined to drive 
either one or both machines forward or reverse. With the 
gear so arranged the risk of a total breakdown is reduced to 
a minimum. With the two engines in gear the picking-uy 
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T4= BOW SHEAVES 
machine will haul in cable against a load of 25 tons at 
1 knot per hour, or of 10 tons at 24 knots per hour, whilst the 
paying-out machine will lift 10 tons at 24 knots per hour, or 64 
tons at 4 knots. By means of reduction gear each machine 
may be driven at a higher or lower speed. 

A sliding gear wheel is provided on an intermediate shaft, 
by which the two systems can be connected, so that either 
engine can drive either drum through any of the four different 
gears. The cable drums are 5dft. 84in. diameter and 1ft. 8in. 
in width between the flanges, and they are made to overhang 
and run loose on their shafts. Each drum is driven by a 
pinion meshing with an internal gearing attached to the drum, 


THE ENGINEER 








ings is by large grease cups on the fixed shaft, which can be 
screwed up while running. The position of the internal gear- 
ings on the drums allows of the pinion shafts being supported 
by outer bearings—a feature of some importance, inasmuch 
as the provision of the sliding pinion prevents the inner 
bearing being close up to the pinion when in the driving 
position. The main brakes consist of steel straps, lined with 


elm blocks, encircling the brake ring, on which they are made 
to close by means of a double-threaded screw, actuated by a 
hand wheel through the medium of a worm gear, which gives 
a very fine regulation for the lighter loads and at the same 
To | 





time provides, when necessary, enormous ho!ding power. 





| a slower peripheral speed than that of themain drum. When, 
therefore, it is necessary on a picking-up job to reverse and 
pay out a little slack, the gear acts quite automatically, and 
this is a considerable advantage over the older method of 
working, in which it is necessary to put a clutch in and out of 
gear. A screw gear is provided for traversing the haul-off 
sheave across the face of the drum to suit either inside or 
outside lead, and this can be worked while the machine is 
running. ihe plant is so designed that practically the 
whole of the actuating gear is operated from the spar deck, 
and the main brake wheels, steam stop valves, engine- 
reversing gear, and drain-cock handles are all within reach 











PICKING UP AND PAYING OUT MACHINERY 


the back of each strap is fitted a water service pipe, 
and the water supplied by a Worthington pump is directed by 
nozzles placed at intervals between the joints of the brake 
blocks and right on to the face of the drums, forming an effi- 
cient cooling arrangement for the brakes when paying out. 
By means of a special arrangement of the gear both the 
brakes can be combined to act on one drum in order to secure, 
when necessary, additional holding-back power. Springs are 
provided and so arranged that when not in use the brake 
straps are always out of contact with the brake ring, whilst to 
ensure.strength.alltheegearingsis of cast steel. The hauling- 

















STERN PAYING 


the pinion sliding in and out in an axial direction. As the | 
brake ring is attached to the drum, it is only necessary to 

have the drum and holding-back gear running when paying 

out, thus saving the wear and tear of the whole machine and 

avoiding the noise and rattle of the gearing. A further | 
advantage in this method is that the drum shaft, being fixed, 
acts as a tie, and considerably strengthens the frame, and the | 
shafts, which carry the intermediate wheel for coupling the 
two systems, as mentioned above, being fixed in the frame, 
also act as a tie to the same. ' Lubrication of the drum bear- 


| arrangement, so that they are driven in one direction only, 


| cable tight. 
| by: the brake and allowed by the ‘‘free-wheel’’ to revolve with | 


OUT GUIDES 


| 
| 
| 
} 


off and holding-back gears are mounted on the spar deck, and | 
each one driven by a silent saw tooth chain from a shaft 
carrying a pinion, which can be made to slide into engage- 
ment with the internal gearing of one of the main drums. 
They are provided with a friction brake and “‘free-wheel’’ 


i.e., the picking-up direction, then revolving with a slightly 
higher peripheral speed than the main drum, and keeping the 
When paying out, however, they are held back | 


| extend to the extremities of the sheaves. 


| in the world ; 
| the Eastern Extension, Australasia and China Telegraph 
| Company, Limited, which vessel and her sister 


from the same position, whilst the handles for putting the 
various gears into action are also near at hand, as well as the 
levers for the starting and regulation of the hauling-off gear. 

In addition to the plant enumerated above, there has also 
been supplied by the same makers a steam hauling gear for 
putting the cable into the tanks, a steam sounding machine, 
and three improved dynamometers, two of which are placed 
forward and register from a delicate stress on the cable of 
6cwt. or 7 cwt. to a heavy stress of 25 tons, while the stern 
dynamometer registers from 5cwt. to 10 tons. As will be 
noticed from the drawings, the bow sheaves and whiskers 
have been neatly incorporated in the bows. The three 
sheaves are 4ft. 3in. in diameter over the flanges, and each 
sheaf is fitted with cast iron guards which extend almost 
around the flanges, whilst galvanised gratings and rails 
There is one sheaf 
wheel at the stern, 3ft. 3in. in diameter, and provided with 
similar arrangements to those of the bow gear. 

The vessel is designed to carry a crew of fifty-seven, and 
comfortable, well-fitted accommodation for the captain, elec- 
tricians, officers, and engineers is provided on deck amidships, 
with saloon in polished oak below the spar deck aft, whilst 
the accommodation for the petty officers, cable hands, sailors, 
and firemen is on the main deck. The chief electrician’s 
room is large and well furnished, and is situated close to the 
testing-room, which is at the fore part cf the bridge, and is a 
large, well-lighted apartment fitted in polished mahogany, 
with a special battery-room adjacent to it. The vessel has 
teak weather decks, and is provided with a steam capstan 
windlass, two steam winches, and steam and hand-steering 
gear, along with all the requisite appliances for lifting and 
stowing buoys, &c. There are six boats, including a motor 
launch. The electric lighting plant, provided by Messrs. 


| Clarke, Chapman and Company, Limited, of Gateshead-on- 
| Tyne, consists of a single-cylinder, single-crank engine, with 


crank shaft governor, coupled to a six-pole dynamo working at 
100 volts, 170 ampéres, 300 revolutions per minutes. Refri- 
gerating-rooms are fitted for provisions with machines of the 


| COg type by J. and E. Hall, whilst amongst other special 
| fittings there is a Lucas deep-sea sounding machine. 


The builders of the Guardian have had- considerable 
experience in the construction of cable-laying and cable- 


repairing steamers. Amongst the vessels which Swan, 


| Hunter and Wigham Richardson, Limited, have turned out 


during recent years are the Telegraph Construction and Main- 
tenance Company’s Colonia, the largest cable-laying steamer 
the cable-repairing steamer Patrol, owned by 


ship, the 
Restorer, are probably the fastest cable-repairing steamers 
afloat: and the cable-repairing steamer Cambria, owned by 
the Telegraph Construction and Maintenance Company. The 
builders’ experience in the construction of these important 
cable steamers, added to the owners’ special knowledge of 
their requirements, have combined to make the Guardian 
one of the most complete and up-to-date steamers that 
have yet been built for cable-repairing work. 





THE battleship Dreadnought arrived at Spithead last 
Sunday from Gibraltar, having been on a six weeks’ cruise to test 
the new propellers and steering apparatus, the report upon which 
will determine whether these shall be introduced in future vessels 
of the class. The Dreadnought was accompanied by the cruiser 
Euryalus. 
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WATER SUPPLY IN 1907. 


The Metropolitan Water Board. 


The Metropolitan Water Board has been busy during 
the year. In the first place, acting under the obligation 
laid upon it by the Metropolis Water Act, 1902, it intro- 


applicable throughout the whole area. This was much 
opposed, as might be expected, especially by the City of 
of London, Two large reservoirs at Walton, which had 
been commenced by the old Southwark and Vauxhall 
Company, were finished and were publicly opened on 
13th April. These reservoirs are side by side, and hold 
respectively 480 and 718 million gallons. Two new 
reservoirs at Kempton Park, having a joint capacity of 
300 million gallons, were brought into use during the last 
year. ‘Two service reservoirs are being constructed at 
Fortis Green in conjunction with the Staines reservoirs 
communication works. The Board is also busy on a new 
3000-million gallons reservoir in the Lee Valley. A large 
number of filter beds has also been under construction. 
On November 22nd a report of the Works and Stores 
Committee on the future water supply of the metropolis 
was laid before the Board. This report suggests the 
retention of the Thames as a source of supply until a daily 
amount of 450 million gallons is derived from it. After 
that time, which is estimated to be in 1960, when the 
population is caleulated at over 16} millions, it is recom- 
mended that an additional supply shall be brought from 


Wales. It is urged that a site in Wales should be at once 
secured. It may be mentioned that this course is 


almost exactly what was proposed by Mr. Walter Hunter 
in 1906. It is interesting to note the working of the 
inter-communication scheme, which, it will be remem- 
bered, was sanctioned before the creation of the Board. 
During the year ending 3lst March last no less than 
4466°8 million gallons were transferred from different 
districts to others. Rather more than half this amount 
was provided by the Southwark and Vauxhall district, 
245°9 million gallons going to East London; 1815°8 
million gallons to Lambeth, and 496°7 to the New River 
district. 


Covered Reservoirs at Honor Oak. 


We have previously referred to these reservoirs, the 
construction of which has been far advanced during the 
year, and which are said to be the largest covered reser- 
voirs in the world. They were designed by Mr. J. W. 
Restler—who is now the chief assistant engineer of the 
Water Board—when he was chief engineer of the South- 
wark and Vauxhall Company. They are constructed to 
contain 60 million gallons of water. The outer walls are 
of brickwork and concrete, and there are longitudinal 
and cross division walls of the same construction, which 
divide the whole into four compartments or reservoirs. 
The floor is of concrete. The roof is carried on brick 
piers, and the whole forms what is practically a series of 
tunnels running north and south. ‘The haunches of the 
arches are filled in with concrete, on the top of which 
comes clay puddle, and over this again earth and soil. 
The clay puddle is connected with a puddle wall, 3ft. 
thick. running all round the outer walls, and keyed into 
the clay to make the whole water-tight. 


Liverpool and Manchester Water Supply. 


The report of the water engineer of Liverpool is always 
worth reading. That last published, which we discussed 
in July last, shows that the yearly consumption of water 
in this city is no less than 17,777 million gallons, or nearly 
2849 million cubie feet. This represents the contents of 
x canal 200 miles long, 52ft. wide, and 52ft. deep. The 
completion of the second pipe line from the Vyrnwy dis- 
trict greatly relieved the difficulties of supply. As in other 
places where soft upland water is led for long distances in 
pipes, trouble has been experienced with growths of alg 
inside the latter, and filter beds have been erected at 
Oswestry for the purpose of combating this evil. 

Manchester has decided to lay a third line of pipes from 
Lake Thirlmere. Itis also proposed to provide an additional 
reservoir at Heaton Park to hold 500 million gallons. The 
average daily consumption in Manchester is now over 37 mil- 
lion gallons. It has even at times neagly reached 45 million 
gallons. The estimated maximum supply from Thirlmere is 
some 50 million gallons a day, and water is brought at 
present to Manchester in two pipe lines, each having a 
rated capacity of 10 million gallons. The third pipe 
line, which is now to be laid, will bring the total from 
this source up to some 80 million gallons a day. This 
will, with the supply obtainable from Longendale, repre- 
sent a total of about 50 milion gallons a day, which should 
be sufficient for several years to come. It will come none 
too soon, for the available supply from both sources is at 
present not above 40 million gallons a day. 


Barrow's New Supply. 


Barrow-in-Furness has now completed its scheme for 
obtaining water from the Duddon Valley. In this Seath- 
waite Tarn has been used for impounding water for com- 
pensation purposes. This has been brought about by 
means of an embankment, which holds up an estimated 
amount of 625 million gallons. Of this quantity 275 
million gallons can be drawn off as required, and another 
175 million gallons—making a total of 450 million gallons 
—can be syphoned off. If more than 38 million gallons 
ure going down the Duddon, Barrow can take anything in 
excess of this up to 2 million gallons a day. If 15 
million gallons are flowing in the river, another million 
gallons may be abstracted; so that, at times, as much as 
3 million gallons a day may be obtained from this 
source. At the present time Barrow uses about 3} million 
gallons: a day, but it has reservoirs in other watersheds 
which hold up some 575 million gallons. Only ten years 
ago the supply per head was as low as 13 gallons a day, 
but it has now increased to 24 gallons a head. However, 
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The Duddon project cost rather over £150,000. 


| 


| Borehole at Lincoln Abandoned. 


which had been taken, with considerable trouble, down to 
a depth of 2200ft. into the new red sandstone, was 


abandoned, as the water obtained contained an excessive | 
quantity of mineral salts in solution and had a_hard- | 
It was moreover warm, and it has | 


ness of over 100 deg. 
been facetiously suggested that Lincoln might turn the 
unfortunate venture to good account by establishing warm 
salt baths on the Roman model. These salts continuous 
puinping at the rate of 600,000 gallons a day did little or no- 
thing toremove. Fortunately, the possibility of failure of 
the bore had been provided for by the waterworks engineer 
on his appointment in 1905, and works costing some £15,000 
for the renovation of the existing filtration works and the 
bringing of an additional supply of water from gravel beds, 
and a lake two miles from Lincoln for use during the time 
the river is in flood, were taken in hand and completed. 
We understand that very good bacteriological results are 
obtained in the bi-weekly examinations. However, the 
city does not rest on its oars, and next session is applying 
for powers to obtain a supply of water from the new red 
sandstone, about four miles south of East Retford. 


Birkenhead’s Alwen Scheme. 


The latest town to propose to bring its water from a far 
distant upland source is Birkenhead. The Corporation in- 
troduced into Parliament last session a Bill to authorise 
them to construct three reservoirs in the neighbourhood 
of Cerrig-y-druidion, in the county of Denbigh, and to 
bring the water thus stored to Birkenhead through an 
aqueduct some 42 iiles in length. The project was 
divided into three instalments. The first proposed the 
construction of the Alwen reservoir, and a daily supply of 
7 million gallons of water; the second the construction of 


the Brenig reservoir, and a further supply of 7 million | 
| was reached. 


gallons a day; while the third contemplated the construe- 
tion of the Glan Alwen reservoir, and an additional s ipply 
of 43 million gallons a day, or a total of 183 million 
gallons a day. In passing through Parliament the Glan 
Alwen portion of the scheme was abandoned, but the 
remainder was sanctioned, and steps are being taken to 


put the Act obtained—which is known as the Birkenhead | 


Corporation Water Act, 1907—into operation. The esti- 
mate for the work is £1,340,000. Several towns near the 
line of the aqueduct have to be supplied with water if 
they requite it. 


Derwent Valley Works. 


During the year the work of completing the two 
masonry dams at Howden has proceeded with consider- 
able rapidity, 150,000 cubic yards of masonry having 
been built in. During this period, also, 176,000 tons of 
stone have been quarried and delivered at the works. 
Two additional contracts have been let during the year 
for the building of the aqueduct between the reservoirs 
and the river Trent. One of these contracts, which 
included the service reservoir of 30 million gallons capa- 
city at Ambergate, and the portions of the aqueduct in 
the vicinity of the reservoir, was let to Messrs. Orson, 
Wright and Co., of Leicester. The other, which is the 
last of the series, was let to Mr. John Mackay, of Carlisle, 
and comprises the aqueduct between Belper and the river 
Trent, and-the more south-easterly portion of the 
Nottingham pipe line. All the contracts are now let. 


New Reservoirs for Halifax. 

The three new resérvoirs at Walshaw Dean, on Cock- 
hill Moors, which Halifax has had under construction 
for some seven years, have been opened during the year. 
Together they impound a total of 610 million gallons, and 
will, it is estimated, vield a daily average of 24 million 
gallons, and bring up the total daily supply avail- 
able to 8 million gallons. As Halifax, with its suburbs, 
has a population of about 103,000, this represents some 
77 gallons a head per day, which, of course, is much more 
than is required, and allows a large margin for the future 
growth of the town. The highest of the three reservoirs 
has a capacity of 214 million gallons and a depth of 75ft. 
The middle reservoir impounds 266 million gallons, and 
its greatest depth is 76ft., while the lowest of the three 
holds 141 million gallons and has a depth of 76ft. The 
last mentioned is to be used for compensation purposes. 
From Walshaw Dean the water flows in a new conduit to 
Holme End, where iron syphon pipes from Weddop are 
joined. The whole scheme has cost some £320,000. 


Works Completed, in Progress, or Contemplated. 
Aldershot has been engaged in constructing a new 
service reservoir and high-service tank, and collecting 
works, and laying pumping mains. In the early part of 
the year a scheme for the Annan district, which was to 


it is estimated that the town may now grow from 60 to 
| 70 per cent. before it will have to seek further supplies. | 
| 80 acres. 
| station. 
| formally opened the Drumbowie reservoir with a capacity 


Early in the year the Boultham bore-hole at Lincoln, 


\ ; | which has taken five and a-half years to complete, and | 
duced a Bill to provide a uniform rate of charges to be | 





| 
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and £30,000. It is to impound some 385 million gallons. 
It is 805ft. above sea level, and will cover an area of 
Crowborough is erecting a large new pumping 
The Falkirk and Larbert Water Trust has 


of 125 million gallons; the Earl’s Burn Compensation 
reservoir, and 22,500 square feet of new filters. The 
works have cost about £135,000. A much smaller work, 
costing only £6500, was also completed during the year; 
it was that in connection with the Garwleisian spring at 
Abercrave, which has been carried out by the Ystrad- 
gyulais Rural District Council. An extensive scheme has 
been prepared for providing a water supply for Glyn- 
corrwe. The Hayes water scheme for Penrith, which 
was originally estimated to cost £27,000, has been 
enlarged, and the estimated cost is now nearly £50,000. 
The Horsforth District Council coinpleted a new pumping 
station. The new reservoir and works for serving the 
Kilbirnie and Glengarnock districts of Ayrshire was 
opened on November 9th. Horwich opened its 30 million 
gallon reservoir at Marklands in October. Leeds is con- 
structing a reservoir at Leighton at a cost of £450,000; 
this forms part of an extensive scheme which is eventually 
to cost some 1} millions, and is to impound some 1100 
million gallons of water, the embankment being 1308ft. 
long. The water is to be discharged from the reservoir 
through a tunnel 1401ft. long, and the daily yield is esti- 
mated at more than 4 million gallons. Loughborough has 
opened its Manpantan reservoir. Norwich has erected new 
pumping plant at a cost of £39,471. The Oxfordshire Water 
and Gas Company opened a 2,650,000 gallon high-service 
reservoir at Woodcote. The water is pumped to it from 
a well and pumped to the reservoir 3} miles away. 
Paisley has constructed additional filter beds with an area 
of 16,200 square feet, and a new storage reservoir with a 
capacity of 3,245,814. At Porthcawl in May last the 
water was turned on for the first time through the new 
service pipes. The water is. brought nearly nine miles, 
the source being near Margam Castle. Paignton has con- 
structed a dam across a tributary of the Dart, and formed 
a reservoir containing 200 million gallons. A depth of 
120ft. had to be excavated before a satisfactory foundation 
A Qin. main has been laid to Paignton, a dis- 


| tance of 17 miles. The undertaking has cost over £110,000. 





| Prestonpans has completed a new system of supply 


at a cost of £50,000. The Sunderland and South Shields 
Water Company has erected two new pumping stations 
with a capacity of 800,000 gallons a day against a head of 
450ft. It is also carrying out boring operations at North 
Dalton and Hawthorne, where 30in. bore holes have been 
sunk. Sheffield completed its Little Don Valley scheme, 
which has cost over £900,000. The Langsett reservoir, 
which forms part of the scheme, has a capacity of 1400 
million gallons, and an extreme depth of 100ft., while the 
Underbank reservoir, which is to be wholly used for com- 
pensation water, has a capacity of 650 million gallons. 
The dam of the first named reservoir is 1200ft. long, and 
700ft. wide at the base, and of the second 1600ft. long, and 
350ft. wide at the base. Sheffield is also carrying out 
extensive works so as to be ready for the supply from the 
Derwent Valley when this is available. Included in the 
work is the construction of the Rivelin tunnel, the invert 
of which is 689ft. above Ordnance Datum. The Ty 
Mawr reservoir belonging to the Wrexham and East 


| Denbighshire Water Company was opened in October. It 


| pure water supply for Cairo. 
| Rod-el-Farag, 


| neighbourhood of Aburi on the Gold Coast. 


cost £44,000, was drafted, but later on was shelved by | 


the District Committee. 
the Local Boards will enforcé action of some kind. 
Basingstoke has completed new works at a cost of 
£17,500. Bolton has a scheme in hand which will involve 
an expenditure of £300,000. Bristol is completing the 


last two of its extensive battery of filters at Barrow | 


Gurney, which is said to be the finest in the kingdom. 


It is understood, however, that | 


holds 135 million gallons, and its top water is 800ft. above 
Ordnance Datum. The foregoing form but a part of a 
large amount of work which has been brought to a com- 
pletion, or which is going forward. Enough has been 
said, however, to give a good idea of its proportions and 


importance. 


Foreign. 

The Cataract Dam, which is to impound water to sup- 
plement the supply of Sydney, has been practically com- 
pleted. In July last there were as many as 2050 million 
gallons stored behind it, which represented 95 days’ con- 
sumption at the present average rate. The total storage of 


the completed dam will, however, be over 21,411 million 
gallons. Singapore has decided to spend 8,145,410 dols. 


on the construction of waterworks. Of this sum, 650,000 


dols. are for the extension of filters, 383,446 dols. for the 


Kalang reservoir and land, and 3,660,950 dols. for works at 
Selitar. The Great Croton Dam—see Supplement—of the 
New York Waterworks has been formally put to work, and 


on the 6th December the impounded water overflowed over 
the waste weir forthe first time. New York has by no means 
as yet adequately provided for its future water supply, but 


we understand that a large reservoir is to be constructed 
in the Catskill Mountains. This with its aqueduct is to 
cost the large sum of £32,400,000. The Egyptian 


Government appointed a commission of water special- 


ists of European reputation to formulate a scheme for a 
It appears that the wells at 
which were thought to be artesian, 
are not after all, and this fact caused a certain 
amount of public alarm. A scheme has been prepared for 
supplying water to Accra from the Adjementa \ alley, in the 
Huancayo, in 


Peru, is improving and increasing its water supply. Horta. 


in Portugal, is spending £16,650 with the same object. The 


Municipal Council of Umtata have applied for powers to 


obtain a supply of water from the Ntembezi stream in 
the district of Tsolo, Griqualand West. 


Rio has in hand 
a large scheme which, it is estimated, will cost £1,875,000. 


Batoum has undertaken the construction of waterworks. 
| Los Angeles ha’ been elaborating its venturesome scheme 
























































































































































Bradford is spending an estimated amount of £1,500,000| of bringing water from a distance of over 200 miles at 
on its waterworks scheme. A storage reservoir is being | an estimated cost, which includes the money necessary 
constructed in Upper Nedderdale, and this is to be | for the acquisition of land, of about £4,809,000. A com- 
supplemented by two others. The Bolton Corporation are | mission of well-known engineéring experts, in a report 
embarking on a new scheme which is to involve an| made on the subject; say that they are o£ opinion that 
outlay of nearly £300,400.’ Carlisle had to excavate down | the project is in every way feasible, and~ involves ‘no 
| to 120ft. before finding & sound foundation for the dam of | insuperable difficulties. The idea is to Obtdin a supply 
| its Castlecarrock reservoir. Chatham is erecting an addi- | equal to 400 cubic feet per second, or, say, 216° million 
| tional pumping station. .Clydebank is constructing a new | gallons a day. The capital cost, therefore, will be at the 
| reservoir—the Burncocks—at a cost of between £25,000 rate of £22,222 per million gallons delivered. Two pump- 
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ing engines, each capable of delivering 2,160,000 gallons 
per twenty-four hours to a reservoir at a distance of 
15,000 lineal feet, the total head being 250ft., have been 
installed at Dalny, near Port Arthur. Lockport, in the 
United States, has recently erected an interesting electric 
pumping plant. There are three units, each capable of de- 
livering 5 million gallons a day against a total head of 287ft. 
Mexico's new supply scheme is advancing quickly. The 
water is to be obtained from springs yielding over 48 
million gallons a day, and it will be pumped against heads 
varying from 6in. to 12in. into a conduit 18} miles long, 
in which it is to gravitate to a point near the receiving 
reservoirs, which are together to contain some 44 million 
gallons. Here again it will have to be pumped, this time 
against a head of some 164ft. Dakar, in French West 
Africa, is spending a large sum of money on a water 
supply scheme. Shanghai has just erected a large service 
tank. 


Irrigation. 

Irrigation work continues to increase in amount and 
importance. Below are given a few notes of some of the 
schemes. Certainly one of the chief undertakings in 
progress is that of raising the Asstian dam and so increas- 
ing the amount of water available from the Nile. The 
project includes the construction of an apron in front of tne 
dam, and the raising of the height by 7m. What is known 
as the Barren Jack scheme for damming the waters of 
the Murrumbiagee, in New South Wales, contemplates 
the building of a dam to a height of 200ft. at a cost of 
£810,000, and the construction of a main canal ata cost of 
£340,904. The total area which can be irrigated is estimated 
1,350,000 acres, and the area of the impounded water at 
1000 square miles. The Upper Chenab Canal is the 
most recent irrigation work in operation in the upper 
Punjab. The Chenab system comprises channels with a 
total length of 2765 miles, and irrigates nearly 3,200,000 
acres of land. Potchefstroom contemplates the construc- 
tion of an irrigation reservoir at a cost of £150,000. The 
longest and largest underground waterway ever’ under- 
taken is believed to be the Gunnison tunnel of the | 
Uncompahgre irrigation project in Colorado. The tunnel | 
is to have a total length of 30,000ft., and a cross section 
of 10°5ft. by 11°5ft. Its maximum capacity will be 
15,000 cubic feet per second. In some places it will be 
2000ft. below the surface of the mountain through which 
it willrun. An irrigation canal has been completed in 
Hawaii capable of carrying 45,000,000 gallons of water 
daily for a distance of 16 miles. Two irrigation plants 
have been put into operation, one at Korimat and the 
other at Elessia, on the eastern bank of the Nile, in the 
province of Gizah. The larger plant, that at Korimat, is 
situated 80 km. to the south of Cairo, and the smaller 
40 km. in the same direction. During the high-water 
period the larger plant delivers 1770 gallons per second to 
heads varying from 5ft. 6in. to 13ft.2in. An irrigation 
syphon has been constructed under the Mohit Drain and 
the Gizah Canai near Fayoum, on the Nile. The Snake 
River dam, now being built by the United States Govern- 
ment, crosses the river at a comparatively narrow point, 
the total length of the dam being 625ft. It is to be 60ft. 
high. The Government of Formosa are organising an 
irrigation bureau. 





SANITARY ENGINEERING IN 1907. 


The Pollution of Rivers. 


The declared intention of the President of the Local 
Government Board to introduce into Parliament next 
session a Bill dealing with the question of the pollution of | 
rivers is likely, presuming it to become law, to have a far- | 
reaching effect. At the present moment it is doubtful 
exactly upon what lines the promised Bill will be drafted, 
but it is reasonable to suppose that it will follow, more or 
less, the recommendations of the present Royal Commis- 
sion on Sewage Disposal. These, broadly, were that 
River Boards should be appointed for each watershed, 
with powers not only to prevent pollution, but to say 
whether or not such sources should be used for the supply 
of water. The various Boards were to be controlled by a 
central Board. Such a scheme has a good deal to recom- 
mend it, for it would constitute a responsible authority in 
cases where none at present exists, and would nearly 
certainly improve the condition of our rivers and streams. 
Having regard to the fact, however, that each authority 
would doubtless have its own engineers, who would in 
most cases say what was to be done in each particular 
instance, and how this was to be carried out, it is quite 
possible that such an Act might bring hardship to many | 


of our consulting engineers. | 





| question could, he said, be easily altered so that it would | ¢95 900 on 
| not cause a like trouble. It was contended by the counsel | gooding 


The Royal Commission. 


It has become quite a vearly institution now to say that 
the final report of the Royal Commission on Sewage Disposal | 
has not yet appeared. So far from the final report having | 
yet been issued, no further word even has come from the | 
Commission during the year. It was understood at the end | 
of 1906 that a further interim report was in preparation, 
but it must have been in a very early stage, for it does not | 
seem to have matured as yet. In any case, it has not | 
been given to the public. As we said last year, however, | 
things could not stand still, so they have just gone on, and | 
a still further increase in the use of sprinkling filters can 
be recorded. We have heard of two instances where 
double sprinkling has been either adopted or recommended. 
By double sprinkling we mean that the eftluént from the 
first filter is to be sprinkled a second’ time over another 
bed. It will be interesting to hear what results are | 
obtained when these-proposals are at work. It would | 
appear that not only will there be the purification of two 
beds as against that of one, but also the added advantage 
of a second gération, as the effluent is discharged from 


| sons, and the sewage will be of a purely domestic charac- | scheme took place at the end of March. 


TH E- 


INEER 


| 


| Justice Grantham. Under this order the city is bound to 
carry out certain works, and is to apply to Parliament for 
It is that its purified sewage effluent should be used for | POWers to purchase the necessary lands and to construct 
compensation water. Like other places which have had | the works. The threatened penalties were suspended for 
powers conferred on them to construct dams on upland | twelve months. The cost of the works is given as being 


streams, Sheffield has to provide a considerable amount | #bout 1} millions sterling. 
of compensation water in order that the riparian mill- | 5 

owners may not suffer because of the withdrawal of | Sewage Testing. 

water from the streams. In one case, for example, it has| We have frequently dwelt upon the importance of 
to send down a river a daily amount of 6 million gallons. | finding out, before expending large sums of money, . 
It is suggested that this amount of flow might very well | exactly how any particular sewage should be treated, by 
be provided for by sewage effluent. It is calculated that, | The French Government 


Sewage Effluent for Compensation Water. 
An ingenious suggestion has emanated from Sheftield. 


| means of a testing apparatus. 
in this particular instance, supposing it were desired to | are also evidently alive to this importance, for acting upon 
use the 6 million gallons a day for dietetic purposes, it| the advice of the Caisse Nationale des Recherches 
would cost only about a quarter as much to lay | Scientifiques they have put down at the experimental 
down pumping machinery to pump a similar quantity of | station of La Madalene, near Lille, one of the only sewage 
sewage effluent up the valley for seven miles and against | testing apparatuses which, so far as we know, exists. 
a head of some 400ft. as it would cost to build further This is of British design and make, and has been 
reservoirs, so that, by reason of extra storage, this addi- described in our columns. A noteworthy feature about 
tional quantity of water might be obtained. There is | this decision is that British measurements are to be 
probably no réason why the sewage effluent should not do | retained, so that the ‘results obtained may be strictly 
perfectly well for the purpose, and the yearly cost of comparable with all others arrived at by the same type of 
pumping and upkeep would nearly certainly be less than apparatus. For the French to have foregone the use of 
the interest on the larger sum of money. Sheffield, how- | their metre and cubic centimetre shows how essential 
ever, ought not to require to do anything of this kind for they regard uniformity. We understand also that the 
some time to come. Government of the North-West Provinces of India have 
decided to put down an exactly similar plant at Allahabad ; 
while the Surrey Council are also using the apparatus in 
order to obtain the necessary data for constructing sewage 
purification works for their new small-pox hospital. It is 
certainly an excellent sign that steps like this are being 
taken. An intelligent use of a testing apparatus of some 
sort may save many thousands of pounds. 


The Caterham Disposal Plant. 

We have referred to this interesting plant in past issues. 
It will be remembered that in this case the sewage will be 
separated from storm water, and will be led first through 
a depositing tank; then upwards, through gravel; and 
then into contact beds. The effluent from these will be 
sprinkled over bacteria beds, and afterwards passed 
through sand filters. We have for some time als meng New Works Opened. 
ing with interest the result of this very complete plant. It} Among the new sewage disposal works which have been 
would appear that we shall not have to wait much longer, | put to work during the year we may mention the follow- 
for before these lines appear in print, a portion, at all) ing:—Those at Hamilton were among the first. They 
events, of the scheme will have been put to work. This | were opened in January. The formal opening of the Acre- 
will deal with the sewage from between 1000 and 1500 per- | fair works of the Cefn, Bychan, and Newbridge sewerage 

Later on the 
ter, without any additional admixture. Theoretically, the Colwyn Bay works, in which the sewage is pumped by gas 
effluent should be practically as pure as drinking water; | engines to a reservoir, whence it is sent into the sea on 
indeed, itis to avoid contaminating the gathering grounds | the ebb tide about 200ft. away from the sea wall, was put 
of a water company that these unusual precautions have | to work. The Crowborough new works are getting well 
been taken. | on towards completion, and are, in fact, partially in opera- 
| tion. Kenilworth has provided a new pumping plant at 

its sewage works. The Girdleness outfall portion of the 
Aberdeen new sewage disposal scheme was put to work. 
The new works at Lisburn were formally opened. in 
November. There are 14 miles of sewers connected with 


Glasgow Sewage. 

The works for the whole of Glasgow north of the Clyde 
have now been completed and at work for some time. 
Work is progressing favourably with the sewers of the 


southern area, but it will be some time before the whole 
of these latter will be completed, and the purification plant | 
at work. It will be remembered that precipitation and | 
subsequent filtration of the effluent is employed. The 
southern treatment works are being laid down on lines 
similar to those of the works at Dalmarnock and at Dal- 
muir. They will ultimately consist of four sets of five 
tanks—or twenty tanks in all—each being 60ft. wide and 
400ft. long. They will, when finished, have a capacity of | 
24 million gallons. An important part of the scheme is 
the Kinning Park pumping station. In fact, this may be 
said to be the key to the time of completion of the | 
southern works. 


Bath and the Somersetshire County Council. 
It was reported in August that the Bath City Council 


this scheme, and the whole system is fitted with automatic 
flushing pipes. There are four settling tanks, the effluent 
from which is led in rotation to ten contact beds, each of 
which has a capacity of 480 cubic yards. The eftlu- 
ent from these is spread by “ grips” over some 12 acres of 
land. Hanley practically completed its new works in 
May. We have on several occasions drawn attention to 
these works, for which it is claimed that they are the most 
perfect which have ever been put to work in this or any 
other country. Certainly some extraordinarily good 
results are obtained with them. 


Works in Progress or Contemplated. 


The Derby works are progressing towards completion. 
Up to now they have cost some £350,000, and some 
£25,000 are wanted to complete them. The Kilmarnock 


and the Bath Urban District Council had jointly given an | Town Council have approved a scheme of sewage disposal 
undertaking to the Somerset County Council not in future | which is to cost some £40,000. A new scheme for disposal 
to send any untreated sewage into the Avon. We imagine | Works for the districts of Linthwaite and Golear has been 
that this means that they will take steps so that at | submitted to the Local Government Board. Newquay 
some future date no sewage will be thus discharged, because | bas a scheme in hand which is to cost some “£10,000. 
in order that the promise may be carried out it would The Norwich Town Council have received the sanction 
seem that very extensive disposal works are necessary. of the Loeal Government Board to borrow £39,471 for 
As far as we know, no actual system of treatment to be Pumping engines and sewage works. These include the 
ewployed has as yet been decided upon, but the works construction of a reinforced concrete rising main 33in. in 
will have to be large, and one estimate that we have seen diameter and 2} miles long. Some portions of this pipe 


puts its probable cost at between £800,000 and £1,000,000. will be subject to a head of nearly 120ft. Penrith is 
carrying out its Whinfell Holme scheme at a cost of 


£35,000. The Local Government Board has sanctioned 
the expenditure of £14,300 for the construction of disposal 
works in the parishes of Bilton and Newbold, in the Rugby 
Urban District Council’s area. The Reading engineer's 


London Drainage and Tube Railways. 
A rather important point was settled by the Court of | 
Referees of the House of Commons in March last. The 


London County Council applied for a locus standi with 


regard to the Bill of the Great Northern and C ity Railway, 
for extending the time for the construction of its Moorgate- | 


street and Lothbury extension. The County Council 
urged that it had a right to be heard, as the railway as 
planned might interfere with the construction of main 


gross estimate for th® new scheme for dealing with the 
drainage of Hungerford is £12,060. Skipton is enlarging 
its sewage farm at a cost of £11,000. The scheme 
proposed for the drainage of the western portion of 
Swansea includes the construction of a storage and inter- 
cepting sewer from the High-street to Brynmor-road, and 





the second sprinkler. 


sewers. Mr. Fitzmaurice, the chief engineer of the County 
Council, gave evidence to the effect that he had found | 
existing tube railways had frequently offered enormous 
difficulty in the construction of sewers. The tube in 


other intercepting sewers. The outfall pipe is to terminate 
at the end of the West Pier extension. The estimated 
| cost of the scheme is £160,000. Stourport is expending 
| over £13,000 on new works. Southsea is laying out 
a scheme of sewerage to prevent back 
: : which is liable to occur when heavy rains 
for the railway company that nothing new had occurred | .ome at the same time as high tides. Sheffield’s new 
since the Bill was passed in 1902, and that, therefore,| works are to cost some £300,000. Chemigal pre- 
there was no reason why the Council now had a right to cipitation and filtration through contact beds filled with 
be heard. The Court, however, held differently, and | Ginkers are to be employed. There are to be sixteen 
granted the locus. |settling tanks with a capacity of 15 million gallons. 
: wy | These will be spread over an area of about 30 acres. 
Leeds’ Position. | Sixteen acres will be required for the storm-water beds. 
We have before referred to the question of the disposal | Surbiton presented a scheme to the. Local Government 
of the sewage of Leeds. During the year the matter has | Board, but failed to get it passed. The estimated cost 
become acute. The ratepayers early in the year decided | of the scheme was £71,000. The Board pointed out 
by 4751 votes against 1772, or by a majority of 2979, that the proposed site for the purification was unsuit- 


| against the scheme for the disposal of the sewage on a_| able, that the works themselves would be inadequate to 


portion of the Templenewsam estate. It is noteworthy | deal with the sewerage of the district, and that the 
that with a register of about 9U,000 persons only the | scheme could not be carried out at the estimated cost. 
above-mentioned numbers of votes were recorded. As a!The Solihull Rural District Council contemplate the 
result of this the West Riding Rivers Board, which has | expenditure of £40,000 on a sewerage and sewage dis- 
for some years past threatened the city that it would | posal scheme. The Southend Corporation contemplate 


| impose a penalty of £50 a day if the system of depositing | the purification of the sewage of the borough and the 


sewage iu the Aire were not put an end to, instituted discharge of the effluent into the sea at a point three- 
proceedings. The case came before the Leeds Assizes in | quarters of a mile to the east of the pier, the cost of the 
the autumn, and as a result an order was made by Mr. ' scheme being estimated at £150,000. Tamworth has ynder 
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consideration the expenditure of nearly £27,000 on a new 
sewerage scheme, and York proposes to spend nearly 
£50,000 on extensions to its scheme for the bacteriological 
treatment of its sewage. In addition to the foregoing, | 
there are numbers of other places where sewage works 
are in progress. 


THE DEVELOPMENT OF THE SOUDAN. 


AN important step forward in the development of the 
Sudan was taken recently in the placing with the Cleveland 
Bridge and Engineering Company, Limited, of Darlington, | 
the contract for a railway and road bridge across the Blue 
Nileat Khartoum. The journey to the Soudan may be made | 
by rail throughout, with the exception of the 208 miles 
separating Shella (Assan) and Wadi Halfa, which is accom- 
plished by steamer service. The Egyptian State Railway 
system extends from Alexandria to Cairo (131 miles), and 
thence to Asstian (714 miles), all on the 4ft. S4in. gauge. The 
Soudan Government Railway system consists of a main north- 
to-south line, 575 miles in length, 3ft. Gin. gauge, extending 
from Wadi Halfa to Halfaya (Khartoum North), and an 
important branch line, 303 miles in length, stretches cross- 
country from Atbara Junction to the Red Sea, giving a 
connection to Port Soudan and Suakin, whilst in the 
opposite direction a new branch (156 miles) leads off the | 
main line at Abu Hamed (the head of the Fourth Cataract) | 
to Kareima, and provides the province of Dongola with direct 
communication with the Red Sea and Egypt generally. As 
mentioned, the Soudan Government Railway lines have their | 
termination at Halfaya, on the northern bank of the Blue | 
Nile, and passengers for Khartoum are taken across the 
river by steamer, but with the new bridge complete a 
passenger station will be erected in the centre of the town of 
Khartoum, most probably on a site in close proximity to the 
Gordon Statue. To permit of this a deviation will be made 
from the existing railway at a point about half a mile north 
of Halfava station, and a new stretch of line will lead from 
this branch on the north bank to the site of the new bridge. | 
The new bridge line crosses from the vicinity of the old | 
infantry barracks to a point between the Gordon College and | 
the British barracks, the length of waterway being about 
1700ft. The design of the bridge is shown in the accompany- 
ing diagrams, from which it is to be seen that there will be | 
seven equal spans, each of 218ft. 6in. in length. In addition 
there will be four approach spans varying from 40ft. to 8Oft. in 
length, and at the northern end a rolling lift span giving a 
clear opening of 111ft. Qin. Designed to accommodate | 
ultimately two sets of 3ft. Gin. gauge track, the bridge will— | 
at the outset—take only one line of railway, meanwhile | 
providing a roadway 21ft. in width, anda footpath of 11ft. 
width carried on brackets outside the main girders. Each 
span will be composed of two main girders of bowstring 
pattern, the effective depth at the centre being 34ft. The 
centres of main girders will be spaced 38ft. 3in., and the 
cantilevers are to be 13ft. apart. The steel cylinders of the 
piers will have a diameter of 16ft. at the cutting edge and 
about 11ft. at the top, and they will be carried to an average 
depth of 60ft. below Low Nile level. The clear headway 
above rail level will be 17ft.at High Nile and 40ft. at Low 
Nile. 
; The rolling lift span will be built from the Cleveland Bridge 
Company’s designs, and have a length of 140ft., this com- 
iy F nnanging portion 112ft. from main post to 
- nd and 28ft. rear end, from main post to. end 
counterweight box. The design is as follows :—The 
overhanging portion consists of two main girders with 
a eer, rail and road girders and cantilevers on the 
din rsa only. The flooring is of 2in. hardwood and 

- Steel plate, supported by steel girders. The rear end 








Top of Grillage 62'8" 


comprises two segmental girders, curved to a radius of 25ft., 
and, connected to these girders, is the counterweight box con- 
taining concrete to a weight of about 550 tons to balance the 
overhanging portion. When the bridge opens the segmental 
girders will roll back on the track girders, the projecting teeth 
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RAILWAYS OF EGYPT AND THE SOUDAN 


onthe latter-engaging with recesses in the former, and thus. 
preventing any slipping action. Suitable bracing is attached | 
to main and segmental girders to overcome wind and other | 
stresses during opening and closing, and also when closed | 
with train passing over. At the north end of the track span 
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a steel-framed platform will be erected on two steel trestles, 
these latter being connected at their base to the track girders. 
This platform carries the motors and gearing necessary to 
move the span. The main pinions are situated on the 
vertical line of the trestles, one on the west and the other 
on the east side. Engaging with this pinion is a steel rack, 
carried by a link girder about 63ft. long; the south end of 
this link is connected to a main pin, fixed to the main post of 
the girders, this pin being set in the centre of the segmental 
girder radius. When the span requires opening the locking 
bolts are withdrawn, and the motors and gearing are then put 
into action. Thé main pinion engages with the teeth of the 
rack, pulls the link, and thus draws the girder along, the rear 


| end rolls over on the track, and the span not only lifts but 


rolls back clear of all river traffic. The closing is _per- 
formed by simply reversing the motors. The counterweight 
is so arranged that when the span is open at 40 deg. with the 
horizontal it is perfectly balanced, and the whole arrangement 
gives the least expenditure of energy. Suitable signalling 
and interlocking mechanism, buffers and locking bolts are 
arranged. All operations will be carried out in a cabin to be 
erected for this purpose within the precincts of the bridge. 

As each span will comprise about 500 tons of steelwork, there 
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CROSS SECTION OF BRIDGE. TEMPORARY 


will be, including that of the cylinders, some 5000 tons com- 
prised in the contract. Preparatory to the erection of the 





main bridge a temporary timber structure—to be sufficiently 
strong to accommodate the goods trains of the Sudan 


Government Railway—will be built, and this the contractors 
are under agreement to hand over to the railway authorities 
for their use as from December 31st next. Some of the steel- 
work has already been despatched from Darlington and 


| shipped from the Tees direct to Port Soudan, and the under- 


taking—which represents the most valuable bridge contract 
yet placed for afty part of the African continent—is expected 
to be completed within two years from date. The work has 
a further and more important significance. Not only is the 
bridge destined to provide Khartoum with direct railway 


| communication and render possible the extension southwards 


of the Soudan Government Railway system, but it is a neces- 
sary preliminary to Sir William Garstin’s great scheme, 
alluded to in Earl Cromer’s report, dated March 3rd, 1907, to 
the Foreign-office, wherein, instead of, as at one time was 
suggested, constructing a large flood canal to water the 
Ghezireh—the country lying between the Blue and White 
Niles—it is proposed that a canal giving irrigation water after 
the flood has passed, i.e., during the months’ of October to 
March, should be provided. In order to render such a canal 
possible the construction of a barrage on the Blue Nile is in- 
dispensable. These irrigation works, including the construc- 
tion of the afore-mentioned. canal, would involve an outlay of 
about ££3,000,000, and Sir William Garstin estimates that a 


| return on this capital expenditure would be realised. The 

























































works, when once commenced, would take some three or four ee 
years to execute, but it will be impossible to commence them |} 
before a railway has been constructed up the centre of the | 
Ghezireh, and this railway, again, cannot be taken in hand | 
until the Blue Nile has been bridged at Halfaya. 

The Khartoum bridge, some 1340 miles south of Cairo, will, 
like the historic bridge constructed two and a-half years ago | 
over the river Zambesi, 1643 miles north of Cape Town, form | 
important connecting links in that substantial dream of the 
tate Mr. Cecil Rhodes—the ** Cape to Cairo Railway.’ That 
\hese two structures should be built by the same firm, and the 

vork in both instances carried out under the same engineer— 
Mr. G. C. Imbault, of Darlington—is a coincidence worthy of 
record, 


| one, 


THE RAILWAY FIRES ACT, 1905. 


THE Railway Fires Act, 1905, which came into force on 
January Ist, is a measure of considerable interest both to rail- | 
way companies and to persons whose property adjoins the 
permanent way. Upon the authority of an old case, a rail- 
way company, which is authorised by the Legislature to use 
locomotive engines, has always been held not responsible 
for damage by fire occasioned by sparks emitted from an 
engine. This is subject to the prcviso that the company has 
taken every precaution in its power, and has adopted every 
means that science can suggest to prevent such injury, and 
has not been guilty of negligence in the management of the 
engine or otherwise. As a result of this doctrine, it has 
hitherto been almost impossible for a person whose crops are 
destroyed by fire from an engine to obtain redress. Where, 
however, the company is negligent the case is different. Thus, 
in the case of Smith r. London and South-Western Railway 
Company, the company’s servants had cut grass on the banks 
adjoining the line, and had raked it into heaps, and left it 
there for longer than was necessary. Sparks from a passing 
train set fire to the heaps of dry grass, and the fire spread and 
consumed the plaintiff's house. The company was held to be 
liable to the plaintiff. 

In 1905 the Legislature deemed it advisable to effect 
some change in the law, andas a result they passed ** an Act 
t> give compensation for damage by fires caused by sparks or 
cinders from railway engines.’! Sec. 1 (i.) of this Act (which 
came into force on January 1st of the present year) provides 
that : 

(1) W hen, after this Act cqmes int> operation damage is 
caused to agricultural land or to agricultural crops, as in “this 
Act defined, by fire arising from “sparks or cinders emitted 
from any locomotive engine used on a railway, the fact that 
the engine was used under statutory powers shall not affect 
liability in an action for such-damage. 

(2) When any such damage has been caused through the 
use of an engine by one company on a railway worked by 
another company, either company shall be liable in such an 
action; but if the action is brought against the company 
working the railway, that company shall be entitled to be 
indemnified in respect of their liability by the company by 
whom the engine was used. 

(3) This section shall not apply in the case of any action 
for damage unless the claim-for damage in the action does 
not exceed £100. 

The liability of the companies is limited by Sec. 3, which 
provides that the Act shall not apply to any action for 
damage, unless notice of claim. and particulars of damage in 
writing, shall have been sent to the company within seven 
days of the occurrence of the damage as regards the notice of 
claim, and within fourteen days as regards the particulars of 
damage. The definition clause (Sec. 4) imposes further 
restrictions.- Thus, ** agricultural land ’’ includes arable and 
meadow land, and ground used for pastoral purposes or for 
market or nursery gardens, and plantations and woods and 
orchards, and also includes any fence on such land, but does 
not include any moorland: or buildings. Again, agricul- 
tural crops ** includes any crops on agricultural land, whether 
growing or severed, which are not led or stacked.’’ The fact 
that hayricks and barns, which are set on fire by sparks from 
locomotives, cannot form the subject of claims for compensa- 
tion will serve to prevent their being placed near the line. 

It is interesting to note what a farmer must prove in 
order to establish a claim. In the first place, he must 
show that the fire was caused by a spark or cinder. That 
wili not always be easy; indeed, in many cases it can only 
be a matter of inference. In the second place, he must 
limit the amount of his damage to £100. Presumably, he 
can abandon that part of his claim which exceeds £100. 
So if crops to the value of £150 are destroyed, he could 
only recover £100. Lastly, he must be alert to give notice 
of the claim and particulars of damage, or his action may 
be defeated on this ground. 

The Act before us effects another change in the law, which 
is of considerable importance to railway companies which are 
exposed to this new measure of liability. _ By Sec a com- 
pany may enter on any land and do all things necessary for 
the purpose of extinguishing or arresting the spread of any 
fire caused by sparks or cinders emitted from any locomotive 
engine. 

It may also, for the purpose of preventing or diminish- 
mg the risk of fire in a plantation, wood or orchard, 
through sparks or cinders emitted from any engine, enter 
upon any part of the plantation, &c., and clear away under- 
growth. It must, however, pay compensation to any 
person injuriously affected by the exercise of these powers, 
the amount to be settled in accordance with the provisions of 
the Lands Clauses Consolidation Act. 
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INSTITUTION OF ELECTRICAL ENGINEERS: BIRMING HAM Local. 
SECTION. —An — general meeting will be held at 7.30 p.m.. 
on Wednesday, January 15th, 1908. in the large lecture theatre, 
the U niversity, Edmund-street, Brompton, when a paper will be 
read on “The Heat Conductivity of Iron Stampings,” by T. M. 
Barlow, M.Sc., student. 


HIGH-PRESSURE BLoWERs. —In connection with the article on 

‘** High-pressure Blowers,” which appeared in our issue of 
December 20th, Messrs. Samuelson and Co., Limited, inform us 
that all their blowers are capable of working against a pressure of 
10ib. per square inch if desired. The blower mentioned in the 
avticle, which at the time of our visit to Messrs. Samuelson’s 
works was being tested at 51b. per square inch, was built for use 
where 5lb. pressure is sufficient: we are informed, however, that | 
it is quite capable of working at twice this pressure, 


| clearly intelligible. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE PRINCIPLES OF MECHANICS. 

Srr,—The interesting discussion going on in your correspondence 
columnsrecalls tomy mind a series of articles on ** The Foundationsof 
Mechanics,” written by the late Walter Browne, and published in 
THE ENGINEER a good many years ago. As time goes on, I find 
much the same arguments advanced, ‘much the same discussion, 
and no real progress. This lack of progress is due, in my opinion, 
to lack of definition. It is an infinite pity that the legal mind 
cannot be brought to bear in these disputes. 

When there are many weak points, it is enough to pick out 
and that is best indicated by asking Professor Smith and 
Professor Reeves to define what they mean by *‘ energy.” There 
is no such thing as a universal definition of this word which is 


One is ‘‘capacity for doing work.” 
content to accept this ¢ 

We have two names—-I use the word 
because they are nothing now but names 
and ‘kinetic energy.” The first, we are told, 
rest. The second is the energy of motion. 

Now, giving up algebraical fireworks on paper, and talking and 


‘names ” 
* potential energy 
is the energy 


of 


experience, | advance the proposition that humanity is incapable 
of forming a concept of any form of energy but motion, simply 
because we never see it under any other form. Motion is energy ; 
and instead of speaking of the conservation of energy, let us 
frankly abandon the unthinkable and speak of the conservation of 
motion, about which we can think. ’ 

I have advanced this view years azo in your correspondence 
columns. I have lived long enough to see the proposition con- 
firmed by all the latest discoveries. 

I am told that a weight lifted against gravity, or an explosive 
controverts my view. My answer is that we short-sighted mortals 
see only one or two links in a chain of events. In the ether we 
must search for the great storehouse where all apparently lost 
motion is stored up, and whence it can reappear. 

I remember that I and Tait fought alone against the definition 
of ‘‘ force as that which can alter the motion of mass in direction 
or amount.” No such definition is ever found in modern text 
book. 
unable to form any concept of an unbalanced force. 
are in equilibrium. That is Newton’s third law. 
to be transferred from one mass to another, mass contact 
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| essential, and the pressure between the two bodies is a measure of 


the rate of transfer of the motion-energy ; but the pull on a draw- 
bar is no more the cause of the advance of a train than is the 
draw-bar through which the pull is exerted. The pull is simply a 
comcomitant of the transfer of motion from the fuel in 
furnace to the train, just as the ether 1s a medium for the transfer 
of a wireless telegram. 

But to return. 
tell us what this ‘ 
An authoritative 
would be of the utmost value. It would, I can assure them, be of 
more help to the student of physics than they seem to understand. 
There is far too much ‘‘ science” concerning words. 
most lacking in physics now is a definite series of universally 
accepted concepts. If these cannot be found, then science is a 
delusion. 

December 30th, 1907. 


‘energy ” is, about which they write so glibly. 


SUCTION PRODUCER GAS ENGINES. 

Stmr,—Your description of the installation of suction producer 
gas engines at the works of Messrs. D. Rowan and Co. is of excep- 
tional interest to all users of power, as it illustrates the excellent 
performance of what I believe are about the largest units of this 
type of power generator which have been successfully produced. 
Steam engine makers will be particularly interested in your state- 
ment that 
hour, includ:ng stand-by losses, for ‘973 lb. of coal.’ 

If, however, this statement be qualified by the information that 
the coal in question cost 18s. a ton at a time when a 13,000 B.T.U. 
coal could be bought for 10s. per ton, I believe you will have no 
difficulty in finding a goodly number of steam engine makers, even 
marine engine makers, who would be pleased to take an order for 
a 600 brake horse-power engine and iam generating plant under 
a guarantee to produce the power for the same money value in 
coal. 1am just afraid that if you, at the same time, offered to pay 
for the steam plant the same amount as this suction gas plant cost 
you would be overwhelmed with tenders. 

Exceptionally small coal consumption is an excellent thing in its 
way, but I believe, if comparison be made between efficient power 
producers, it will invariably be found that the influence of economy 
in this direction is comparatively trifling upon the ultimate balance 
sheet, which is much more concerned with capital outlay and the 
charges thereon. 

From the published data it will be noted that one of the gas 
engines is called upon to give 96 per cent. of the maximum possible 
number of explosions over a period of 10} hours, and that the 
average for all the engines is near 80 per cent. 
the mean effective pressures on the pistons, the initial com- 
pression appears to be about 1201b. to 1301b., and the explosion 
pressure and temperature very high. The pistons, I believe, are 
air-cooled in this particular make of engine. 

From a varied experience with Otto cycle engines using town 
gas-—but, of course, at much lower compression—more particularly 
with engines operating shipyards and marine engine works, I have 
been obliged to conclude that when the number of explosions 
materially exceeds 7( per cent. of the possible the engines begin 
to labour, and troubles from overheating arise. This leads to 
excessive wear and loss of efficiency, which again call for a still 
greater rate of explosion, and so aggravates the cause of trouble 
until stoppages and breakdowns occur. 

On the other hand, a good steam engine will run at full load for 
a twelvemonth and require extremely little in the way of repair ; 
vide the records of Bellis and Morcom. A good boiler plant will 
surely not require more attention or upkeep than four suction 
producers and their appurtenances. The available information in 
rezard to the latter is so meazre and conflicting as to render strict 
comparison impossible, but there appears to be no good reason for 
expecting their maintenance to be materially less than for a 
pressure producer. 

With regard to the arranzement of the installation, it would be 
of great interest to learn why so large a proportion of the total 
power of engines of exceptional efficiency was subjected to the 
losses inseparable from’ conversion into electricity, its transmission 
and reconversion, instead of being directiy applied where needed ; 
and also the reason for running three of the gas producers at a 
great overload when one more stood by idle. 

Paisley, December 30th, 1907. REG. N. 


J. WILLCOX. 


THE ATLANTIC CABLES. 


Sir,—There are a few statements in the course of your interest- 
inz obituary of the late Lord Kelvin which, for the purposes of 
historical] accuracy, I will venture to correct. 

Referring to the first Atlantic cable expedition, you say :— 

‘ Professor Thomson and Dr. Whitehouse were in charge of the 
peo and machinery on the Agamemnon, and Professor Morse, 
Mr. Charles Bright, and Mr. De Sauty of those on the Niagara.” 
Then, again, a few lines lower down, in regard to the expedition of 


Judging from | 


| the 
| Mr. 
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’ 


| the following year, you say :—‘* Professor Thomson was in charge.’ 
If you had sad ‘of the clavtrieal department” the statement 
| would have been correct. In the first expedition Mr. De Sauty 
| had control of the electrical arrangements, though Professor 
Thomson was on board ready to give the active electricians 
benefit of his advice. Neither Professor Thomson nor 
De Sauty, any more than Professor Morse or Dr. 
Whitehouse, were concerned with the laying of the cable 
on either expedition, the sole responsibility of which rested with 
my father, the engineer-in-chief, as, indeed, you have already 
shown in your obituary notice on the occasion of the latter’s death. 
Lord Kelvin was much too great, good, and generous a man to 
claim credit that belonged to another, and we have his testimony 
on this subject in the following words :—-‘‘ We must always feel 
indebted to Sir Charles Bright as the pioneer of this great work, 
when other engineers would not look at it, and thought it abso- 
lutely impracticable.” Lord Kelvin thus expressed himself in the 
course of his presidential address to the Institution of Electrical 
Engineer in 1889, as well as at a meeting of the Executive Com- 
nrittee of the International Submarine Telegraph Memorial. 


| Perhaps I should remind you further, that my father was knighted 


Are your correspondents 
j 


advisedly, 


| Dr. 


| thinking only of perceptible facts and. concepts derived from | 


If people would but think they would see that the mind is | 
All forees | ™ : ‘ 
When motion is | W8ter by the gauge-glass. 

- | of an hour before the 


for the laying of the cable. 1 will only add ‘that Professor Morse 
was on bourd in a purely honorary capacity. If it had been otherwise 
he would, in any case, have been, like Dr. Whitehouse, too ill to 
take an active part in the electrical operations, still more in the 
engineering operations, about which he was in no sense versed. 
Whitehouse made all the arrangements for the electrical 
working on the first expedition, but happilly Professor Thomson 
afterwards Lord Kelvin—-stepped in for the second; and it may 
fairly be said that, but for the late Lord Kelvin, submarine cables 
mizht be inoperative to-day. CHARLES BRIGHT. 
Parliament Chambers, Westminster, 
December 23rd,1907. 


SHUTTING DOWN BOILERS. 

Sir,—-In your account of the Board of Trade inquiry into the 
boiler explosion at Greenwich | notice that Mr. Spyer in his 
evidence states that a boiler can be shut down in five minutes. 

Is this possible and if so, how’ Once or twice I have had occa- 
sion to take a boiler off the range and get the pressure back as 
quickly as possible, and I think Mr. Bowden's estimate of half to 
three-quarters of an hour is much nearer the mark. Once the 
joint on the boiler side of the safety valve blew right out. After 
shutting the boiler in and damping the fires, allowing water to go 
in at the same rate as when working, the pressure dropped from 
150 Ib. to 110 Ib. in five minutes, showing also a very slight loss of 
But it was, I think, fully three-quarters 
stood at zero—that was after 


pressure gau; 
down a little. On another 


putting in extra water and blowing 


| occasion, filling up and blowing down as fast as possible, it took 


Let me once more ask your correspondents to | 


statement of this kind from two men so able } 


What is | 


| 
| 


| 


| 


| Venerable ; 
| to the Vernon and Excellent, 
‘no marine engine would give a brake horse-power | 





fully half an hour to reduce the pressure from 150 lb. to zero. 
| imagine that Mr, Spyer refers simply to shutting the boiler off 


ihe | the range, while Mr. Bowden meant reducinz the pressure to zero. 


But if there is a method of reducing a boiler from 150 Ib. to zero 
(otherwise than by blowing it up) in five minutes, I am sure that 
many engineers would be glad to know of it. 


Bath, December 30th, 1997. SHirt ENGINEER. 


NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty : 

The appointment of Engineer Commander F. 
placable is cancelied. 

Engineer Commanders.—-E. A. E. Crowley, 
A. J. Johns, to the Vivid, for the Phweton, for supervision of 
instructional work, care and maintenance of machinery, and 
general duties ; R. 8. G. Norgate, to the Repulse, for the Empress 
of India; A. E. Tompkins, to the Jupiter, on Kg gee yh M. 
Sennett, to the Majestic, on recommissioning ; D. Martell, to the 
W. R. Parker (lent), H. B. T. a and R. W. Martell, 


for courses; E. 8. Silk, to the Gib 


Hore to the Im- 


to the Implacable : 


raltar, on commissioning. 

Enzineer-Lieutenants.—P. J. King, to the Espiégle, for Dart- 
mouth College ; 8. G. Nancarrow, to the Europa; G. E. McEwen, 
to the Hogue, and G. W. Wooldridge, to the Leander, for the 
Vixen ; J. M. Walker and W. P. Griffin, to the Majestic, on recom- 
missioning; F. W. Hamblen and E. J. O’B. Croker, to the 
Venerable, on recommissioning ; E. O. Hefford, to the Indefatig 
ible, on recommissioning ; W. Hart, to the Victory, for Portsmouth 
Dockyard, in charge of gun mountings, and G. M. Gay, to the 
Sapphire, for the Jed ; G. H. Page, W. A. Bury, C. H. E. Taylor, 
H. G. Paterson, W. G. Main, and O. W. Sk-nner, lent to the 
Vernon and Excellent, for courses. 

Engineer Sub-lieutenants.—L. D. Sweetlove, to the Devonshire ; 
E. J. Mowlam, to the Mars; L. H. Smith, to the Russell; R. ¢ 
Brown, to the Venerable, on recommissioning ; J. G. Parry and 
F. H. Buckmaster, lent to the Vernon and Excellent, for courses, 


THE Junior INSTITUTION OF ENGINEERS. —By special permission 
of the Exhibition Executive and the other respective authorities 
visits of this Institution were recently paid to (1) the site of the 
Franco-British Exhibition at Shepherd’s Bush, covering an area of 
140 acres, for an inspection of the constructional enzineering work, 
&c., in process of erection there ; (2) the exhibition extension works 
of the Central London Railway, and (3) the generating station of 
that railway. The exhibition “buildings, having advanced to about 
the half finished stage in their construction, were examined with 
great interest under the guidance of Mr. J. S. Ferguson, Mr. L. 
cuzg. and other gentlemen, the features calling for special observa- 
tion being pointed out. The Central London Ralway extension 
to the exhibition will form a loop at the end of the railway, 
running up from the present Shepherd's. Bush Station, passing 
through the yard, where a station will be constructed convenient 
for the exhibition, and descending again by a tunnel that is now 
being constructed to the present Shepherd’s Bush Station. In this 
way the trains will run round instead of being, as at present, 

‘crossed-over” at the terminus. At the generating station, the 

Chist Engineer, Mr. E. Grove, Mr. C. Forgan, and other officials 
showed the members round. The current is generated at 5000 
volts alternating and is sent out to transforming stations at 
Notting Hill Gate, Marble Arch, Bond-street, and Post-office, 
where it is reduced to 550 volts direct, and at that pressure 
delivered to the motors. The engines consist of six horizontal 
cross-compound condensing, made by Allis, of Milwaukee, U.S.A.. 

and run at 6 revolutions per minute. The electric generator is 
fixed directly to the fly-wheel. Each is 850 kilowatts capacity, or 
about 1000 horse- -power. Five engines only are required at time 
of greatest load. An additional engine for 2000 kilowatts capacity 
is now being installed. There are sixteen Babcock and Wilcox 
boilers, and four of the Lancashire type. Klein and Wheeler 
cooling towers are used, and there is also a brick tower. The 
water ‘supply is obtained from two artesian wells, one fitted with a 
deep well pump, the other lifting by compressed air. The output 
of current amounts to about 50,000 units perdiem. The car sheds 
and repair shops were also seen. Before the members dispersed, 
the’Chairman of the Institution, Mr. Frank R. Durham, expressed 
their thanks for all the arrangements which had been made for 
their reception. At the ensuing meeting a paper on “‘ ‘The Conduit 
System of Electric Tramway Construction” is to be read by 
Mr. Fitzroy Roose, of the London County Council Tramways 
Reconstruction Department. 
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RAILWAY MATTERS. 


Tue Canadian Northern Railway Company laid 300 
mules of new track last year. 


SEVERAL sections of the Huddersfield tramways are to 
be doubled during the present year at a cost of about £12,000. 


WE understand that the service of electric trams to 
Alexandra Palace has been discontinued owing to lack of 
patronage. 

Tue Great North of Scotland Railway Company has just | 
placed a contract for the construction of a new goods yard to take 
the place of the present Deeside goods yard. 


Ir is reported that a third attempt to wreck trains on 
the Central Wales section of the London and North-Western Rail- 
way has recently been discovered, the spot being where sharp 
curves are especially dangerous. 

Two passenger trains which were travelling in opposite 
directions at a speed of thirty miles an hour collided last Friday 
on the North-Western Railway of India near Libhiana. Twenty 
persons were killed, including four Europeans. 


AccorpinG to the Board of Trade returns, the declared 
value of the locomotives exported by British firms from January Ist 
to November 30th of 1907 amounted to £29,011,565, or £4,611,484 
more than in the corresponding period of 1906, and £7,870,727 
above 1905, 

A WORKING agreement with the South Wales Mineral 
Railway has been entered into by the Port Talbot Railway and 
Docks, ty which the latter company will exercise running powers 
over the Mineral line. Parliamentary powers to enter into such 
an agreement were granted in 1896. 


THE Supreme Court of Canada has sustained the order 
of the Railway Commission made in July last directing the Grand 
Trunk Railway, as required by the terms of its charter, to run at 
least one train daily each way between Toronto and Montreal 
carrying passengers at a third-class fare of a penny per mile. 


An old wooden bridge across the Souhegan River, near 
Greenville, N.H., was destroyed by fire on December 9th. The 
bridge was built in 1850 for what was then the Shirley and Peter- 
boro railroad, a road afterwards under the control of the Boston 
and Maine railroad. It had a total length of 668ft. in three spans, 
and crossed a gorge about 100ft. in depth. 

AN accident occurred last week in a caisson on the Paris 
Underground Metropolitan Railway at the Rue Lutéce, where a 
tunnel -s being built under the Seine in connection with a new lire. 
A partition gave way, and the rush of the compressed air which 
resulted hurled the workmen into the cavity under the wall of 
another caisson, where all five men were drowned. 


THE new viaduct, constructed in connection with the 
Rhondda route of the Pontypridd tramways, was recently inspected 
by Col. Druitt, of the Local Government Board, who gave pro- 
visional sanction for running cars over it. The viaduct wil! afford 
a direct connection between Trehafod and the main route of the 
tramways between Péntypridd, Cilfynydd, and Treforest. 


Ir is announced that the bulk of the North-Eastern 
Company’s coal contracts for about 500,000 tons, to run over the 
whole of next year, has been placed with the various collieries 
working on its service, on the basis of an advance of 1s, per ton 
on expiring prices at the pits’ mouths. Some asked for a 3s. per 
ton rise, and as a compromise are met about half-way. The 
advance will make the average price about 12s. per ton, as against 
lls. per ton for the year just closed. 


Tue Great Northern, Piccadilly and Brompton Railway 
was opened for traffic on December 15th, 1906. Consequently the 
week ended December 21st last was the first for which a com- 
parison of traffic could. be made with the corresponding week of 
the previous year. The comparison is encouraging. In the first 
week of the railway’s operation the number of passengers was 300,000, 
while for the week ended December 2lst last the number was 
642,000, being an increase of 114 per cent. 


Last September the Russo-Baltic Wagon Works began 
the construction of 240 passenger carriages ordered by the Italian 
Government for the State railways. About the same time the 
Kolomensk Engineering Works received an order for the construc- 
tion of fifty tank wagons for the Roumanian railways. The 
important question of special terms for the transportation of these 
vehicles to the frontier on the Government railways is now the 
subject of negotiations between the builders and the Govern- 
ment, 


AFTER prolonged negotiations an arrangement has been 
arrived at between the South Shields Corporation and the 
Jarrow Light Railway Company whereby a through system of 
tramcars between the termini of the two systems will be secured. 
There will be a twenty minutes’ service between the two boroughs. 
The service will be supplied entirely by the Jarrow Company, as 
the Shields Corporation do not intend to run their cars beyond 
their own lines. The new arrangement is to come into force this 
month. : 


A MEMORIAL has been forwarded to the chairman and 
directors of the Cunard Company by the saloon passengers who 
travelled from New York to Liverpool on the Lusitania, stating 
that grave dissatisfaction exists among those whose final destina- 
tion is London, the provincial towns, and the Continent, because of 
the serious delay caused by stopping at Queenstown. They ask 
what benefit to the travelling public are two fast ships if they 
simply race across the Atlantic to spend an idle half-day at 
Queenstown. 

AN alarming collision between two electric tramcars 
occurred last week at the foot of Pentonville-hill, King’s Cross, 
London. A car descending the hill got out of the driver’s control 
and ran away, crashing violently into a stationary car at the 
bottom of the hill. Both cars, which were well laden, were badly 
damaged, the whole of the glasswork being shattered. Several 
passengers were injured, eight persons, including the conductor 
of the stationary car, being treated at the Royal Free Hospital 
for shock and bruises. None of them, however, was found to be 
seriously injured. 

AccorpinG to the Railway Times, the following large 
orders have been placed by the German State Railways Depart- 
ment for delivery up to October, 1908 :—710 locomotives, value 
£2,450,000 ; 2105 passenger carriages and luggage vans, £1,941,500; 
14,160 goods trucks, £2,260,000—together, £6,601,500. Further 
orders for about 680 locomotives are expected to be given to the 
amount of a couple of million sterling in round figures, and some 
16,000 more wagons will be wanted to fill the requirements for 
1908. These orders atone in some degree for the,car famine 
referred to in our last issue. 


VENEZUELA has thirteen railroads, the longest 111 miles 
long, and no other as much as 50. They are for the most part 
lines which climb the hills from the sea towards the interior, and 
have steep gradients. On one line for 2} miles there is a grade of 
149ft. per mile, worked by the cog-wheel system, and there are 
other grades of 213ft., 185ft. and 158ft. Few of the lines connect 
with others, and there is a number of different gauges. About 
half the mileage is of 42in. gauge, nearly a quarter of 36in., a fifth 
of 24in., and a little of metre gauge and one of 25in. The longest 
line isa German enterprise. Almost all the rolling stoék was built 
ae — States, The aggregate length June 30th, 1906, was | 
vo) miles, 








| soft coal near where the city of Ottawa, Ill., now stands. 
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NOTES AND MEMORANDA. 


In a recently published article it is stated that 
when titanium is introduced into molten steel it forms a 
stable nitride with the nitrogen, and this compound prevents the 
formation of blow-holes, 

WE hear that turbine locomotives have recently been 
experimented with in Germany. No details are at present avail- 
able, and it is quite impossible to say at present if they will finally 
be of any commercial value. 

THE Engineering and Mining Journal points out that 
in all collieries it is advisable to have the fan reversible, so that 


in case of fire the current of air can be changed and the fire made | 
to burn back over its own track, where it will find comparatively | 


little to feed on. 


THE earliest known mention of the existence of coal in 
the United States was by Father Hennepin, who in 1679 found 
The 
first coal mined was in the Clover Hill coalfield, outside the city 
of Richmond, Va. 


THE results of an investigation by Mr. Eckels, of the 
United States Geological Survey, on the composition of sand lime 
brick shows that the bricks consist of sand grains held together by 
a network of hydrous lime silicate and lime hydrate or a mixture 
of lime and magnesia hydrates. 

At the Annapolis Naval Academy, the Government are 
installing an experimental plant for testing steam turbine perform- 
ance under a pressure of 500 1b. and superheat of 300 deg. Fah. 
All fittings and valves are of cast steel, with valve seats and discs 
of pure nickel and valve stems of nickel steel. 

A REPORT from Panama states that during the past 
month the total amount of material excavated was 1,856,486 cubic 
yards. The officials display a pardonable pride in these figures, 
and have evidently taken the trouble to compare them with other 


great works of a similar nature, for the announcement is accom- | 


panied by the statement that at this rate the Manchester Ship 
Canal would have been built in twenty-five months instead of 
nearly seven years. 


AccorDINnG to the Revista del Servizio Minerario the | 


production of ‘‘ combustible mineral” in Italy during 1906 was 


173,000 metric tons, including 467,000 tons of lignite. The total | 


production was valued at 4,192,000 lire, or £167,675. In 1905 the 
output was 413,000 tons, valued at 3,435,000 lire (£137,400). The 
imports of coal and coke during 1906 were 7,673,000 tons, and 
the exports 31,000 tons. A total of 634,000 tons of coke was pro- 
duced during last year, including 38,000 tons of metallurgical 
coke, while 829,000 tons of briquettes were made. 


ACCORDING to the reports of the Polish Customs Houses 
the importation of German chemicals into the kingdom of Poland 
continues to increase. For the past half-year the importation of 
such goods has exceeded that of the corresponding period of 1906 
by 184 per cent. This circumstance has had a by no means 
favourable influence on the Russian chemical industry, the 
development of which is in any case slow, especially in artificial 
manures. The increase in the importation of manures is accounted 
for by increased Customs facilities under the existing commercial 
treaty with Germany. * 


SomE experiments by Professor Ira Hollis, of Harvard 
University, says the Magazine of Commerce, show that cork has a 
distinct value for increasing the frictiona] resistance of metallic 
surfaces in contact. The coefficient of friction of materials usually 
used for brakes—leather or metal—is only half that of cork. Cork 
inserts, it is suggested, might be used to advantage on the brakes 
of street railway cars, and also on pulleys, to increase the grip of 
the belts. It is found that cork wears down no faster than the 
solid socket in which it is embedded. Its frictional resistance, 
apparently, is but slightly diminished by oi] or moisture. 


Work is at present in hand on the construction of what 
is claimed to be the longest cable ropeway in the world. It is 


being constructed by a German firm, and is intended to connect the | 


collieries of the Société de l’Industrie Charbonniére et Miniére de 
Turkestan, situated about 80 miles from Samarkhand, Russian 
Turkestan, with the nearest railway station. Hitherto the coal 
has been transported by camels, the journey, on account of the 
very hilly district, occupying five days. The new ropeway, which 
will be 54 miles long, is intended to carry from eight to ten million 
poods per year, and thé trolleys, which will each hold 20 poods, 
will travel at a speed of six miles per hour. 


A DETAILED account has been published by Mr. N. W. 
Lord—United States Geological Survey, Bulletin No. 323—of the 
experimental work conducted in the chemical laboratory of the 
United States fuel testing plant, St. Louis, between January Ist, 
1905, and July 31st, 1906. Interesting results have been obtained 
in the determinations of specific gravities of coal, in laboratory 
m>thods of determining the adaptability of coals to improvement 
by washing, and in the estimation of volatile matter in coals and 
lignites. It is shown that the value obtained for volatile matter in 
coal is affected by the method of heating the sample, by the fine- 
ness of pulverisation, and by the amount of loosely held moisture 
present. 

TuHE Electrical Review of New York gives an account 
of a new method of preparing glow lamp filaments which has 
recently been patented by Messrs. McOuat and Lorenz. It con- 
sists in coating a carbon core with a mixture of silicon and some 
metal or metals. This coating is applied by immersing the carbon 
in a solution carrying a mixture of silicon and metal in mechanical 
suspension. The filaments are then baked, preferably in an inert 
gas, when the metal combines with the silicon and a silicide-coated 
filament is obtained. The silicide may also be incorporated by the 
usual colloidal process, or the core may be thoroughly impregnated 
with the silicide solution. It is claimed that lamps fitted with 
these filaments have burned for 400 hours at an efficiency of 
1°8 watts per candle-power. 


AccorpInG to the Engineering and Mining Journal, 
experience has shown that a good steam pipe covering for under- 
ground use is made of two layers of non-conducting wood—white 
free from all sap—bound together by steel wire and separated 

»y two layers of heavy non-conducting paper. The insulated 
character of the covering is also greatly increased by the presence 
of a thin layer of air between each layer of wood and paper. On 
low-pressure steam and hot-water pipes this covering, unlined, 
gives good results, but if it is to be used on high-pressure steam 
pipes, it should be lined with asbestos, in which case, no matter | 
how high the pressure of steam, no other covering or wrapping is 
necessary. The loss of heat from underground radiation is said to 
be reduced to a minimum where this covering is used. 


SirvuaTED near the boundaries of Brazil and of the 
Argentine Republic, the cataracts of the Iguazu are amongst the 
finest in the world. Though more important than those of 
Niagara they are surpassed by the Falls of the Zambesi. The | 
Iguassu, or Iguazu, is a tributary of the river Parana, which during 
part of its flow serves as the boundary between the two above- 
mentioned States. About six leagues distant from its junction 
with the latter river the bed of the Iguazu encounters a sudden 
depression of some 200ft. to 230ft., and the river divides into two | 
branches, one of which dashes over the rocks with a clear fall of | 
230ft.. In the case of the Niagara Falls the whole mass of water 


| is divided into two main cascades, but in- the Iguazu. there are no 


less than 265 separate waterfalls. These falls will, it is estimated 


generate 14,000,000 horse-power, 





MISCELLANEA. 


Ir is reported that negotiations are proceeding for the 
erection of a large cotton spinning mill at Swinton. The proposal 
is that the mill shall be of about 70,000 spindles capacity, and that 
it shall be electrically driven. 


Ir is reported that last Saturday the Clyde shipbuilders 
made the biggest pay-off of workmen for years. An indication of 
| the small number of fresh orders booked is that office and draw- 
ing-office staffs are sharing in wholesale dismissals. 








' 

| 

| P P 

| In connection with the Rosyth naval base, the 
| Admiralty are about to proceed with the construction of a new 
| road, which will start from Bannerman’s-avenue, Inverkeithing, 
| and emerge on the highway above Limekilns. 
| is £10,000. 


The estimated cost 


| Aw explosion of hydrogen occurred on Friday last at 
Cherbourg aboard the Ventose, the last submersible built in the 
| port. Considerable damage was done to the vessel. The accident 
| caused great excitement in the dockyard, but fortunately no one 
was aboard at the time of the explosion. 

| 


In order to extend the experiments in plant culture by 
| electricity in the Royal Botanic Society’s glasshouses at Regent’s 
Park, a committee representative of the council of the Society of 
| Scientific Botany and Practical Horticulture has been formed. 
| Regular observation will be made and the results tabulated day 
| by day. : 
| A GLasGow report states that the Royal Commission 
jon Mining appointed to deal with ihe safety of British mines 

is about to take up the question of miners’ housing. Dr. Haldane 

will visit Seotch mining centres this month, and inspect the 
| miners’ houses, with a view to embodying a recommendation from 
the Royal Commission. 


A NEW feature is to be introduced in connection with 
the projected power work at Miilhausen, in Alsace. The works 
alone will cost £1,000,000 in the first instance, and it is proposed 
to double the length of the canal, to erect turbines on both banks 
of the Rhine, and to make the canal, which will conduct the 
| water to the turbines, navigable for ships. 


Tue Trades Union Congress Parliamentary Committee 
have issued a circular to the officers of the trades unions dealing 
with the overtime and the unemployment question. They urge 
| that trade unionists be asked to abolish systematic overtime, and 
that where this is not wholly possible it be restricted to the 
narrowest limits and be penalised to the fullest extent. 


Ir is intimated by Sir William Grey Wilson, Governor 
of the Bahamas, who recently arrived in New York from England. 
that the contract for building and equipping a municipal electric 
lighting plant for Nassau, in the Bahamas, will be given to an 
American firm. The specifications were drawn in London, and the 
value of the contract is about £16,000. The American newspapers 
comment on the placing of an important British colonial contract 
in the United States. 


On the 27th ult. R. B. Tennent, Limited, of Coatbridge, 
cast for the Clyde Bridge Steel Company, Limited, of Cambuslang, 
the second of a pair of what are claimed to be the largest steel 
plate rolls ever manufactured in this country. The rolls measure 
13ft. 6in. long in the body by 40in. in diameter. Over 50 tons of 
steel were used in the cast and it took over 16 hours to bring the 
metal to the proper molten condition. The pouring took eight 
minutes and was carriéd out without the slighest hitch. 


Tue Great Central Railway Company's continental 
steamer Wrexham arrived at Grimsby last Thursday, and reported 
having been in collision during a fog on Christmas Day with a 
Belgian river boat, which sank in the Scheldt with all four hands 
before effective aid could be rendered. The Wrexham was only 
slightly damaged.’ Her bow plates were just dented, and a lot of 
paint was knocked off. All that could be done to help the other 
craft was done, but the fog made rescue work difficult. 


Next session a Bill will be promoted in Parliament with 
the object of incorporating a company, the chief purpose of which 
will be to make motor roads between London and Windsor. It is 
intended that a road shall be made from Hammersmith Broadway 
through Chiswick and Acton, terminating at Eton. Along one side 
of this road a tramway is to be laid, and the company proposes to 
erect a generating station to supply electrical power at Isleworth. 
For the use of this road ‘*such reasonable tolls” as the company 
may fix are to be charged. 

A Firm of civil engineers have reported to the Glamor- 
ganshire Council on a scheme to establish a water board for the 
whole county, including Cardiff and Swansea. The scheme is tho 
outcome of a movement to secure a Welsh water area for Wales. 
It is estimated that two and a half millions sterling would be 
required for the existing waterworks. It is stated that on the 
present population of 949,153 there is, taking the consumption at 
twenty gallons per head per day, a deficiency in the present county 
supply of 2,761,000 gallons. 


Last Monday Professor R. A. S. Redmayne, Professor 
of Mining at the Birmingham University, condicted, on behalf of 
the Home-office, an inquiry into the causes and circumstances of 
the shaft disaster at the Barrow Colliery on November 15th. The 
proceedings, which were largely a repetition of what has already 
taken place, though rather from the scientific point of view, occu- 
pied the greater portion of the day, the Professor sitting in the 
Second Court in the West Riding Police Buildings at Barnsley. A 
number of witnesses was heard. 

Saturpay last was the twenty-eighth anniversary of 
the terrible disaster of the Tay Bridge, when the great structure 
spanning the river was broken by the force of the gale and the 
train crossing it at the time fell into the water, carrying with it 
about seventy passengers. Nota soul escaped alive. It was a 
Sunday evening, and a few minutes to seven the train passed on to 
the bridge travelling slowly at prescribed speed. Whenit reached 
the centre of the two miles’ span a great wind struck it, and it 
was never known whether the train was blown off the rails and so 
dragged down the girders, or whether the bridge was the first to 
give way. 

Tue new scheme for enabling naval officers to obtain 
some practical knowledge of dockyard work is to be put into 
operation early in the New Year at Portsmouth. On Saturday 
last Admiral Sir Day H. Bosanquet, Commander-in-Chief at Ports- 
mouth, issued a general order giving particulars of a revision that 
has been made in the syllabus of the course of instruction. This 
extends over three weeks, during. which naval officers below the 
rank of commander are, under qualified instructors, to visit the 
dockyard workshops, and there they will make a practical acquaint- 
ance with the work carried on. This will include all branches of 
mechanical work. 


At a meeting of the South Staffordshire Mines Drainage 
Commissioners at Dudley on Wednesday it was reported that 
owing to the adoption of the new engineering scheme nearly 
11,000,000 gallons of water were now being pumped every 24 hours, 
which would enable colliery owners in the Black Country to raise 
thousands of acres of valuable truck coal which had been water- 
logged for upwards of 25 years. The Commissioners have 
expended a great deal of money in accomplishing the task, and as 
goodprices are being. obtained. for_coal it.is anticipated that 
colliery owners will soon be putting down plant to- raise coal for 
South Staffordshire consumption, 
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TWIN-SCREW CABLE STEAMER GUARDIAN 


SWAN, HUNTER, AND WIGHAM RICHARDSON, LIMITED, WALKER-ON-TYNE, BUILDERS 


( For description see page 4) 
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THE NEW CROTON DAM 























THE FALLEN CANTILEVER OF THE QUEBEC BRIDGE 
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SOME BRITISH LOCOMOTIVES 

















SIX-COUPLED FOUR-CYLINDER NON-COMPOUND LOCOMOTIVE, L. & S.W.F. 














SIX-COUPLED FOUR-CYLINDER NON-COMPOUND LOCOMOTIVE, G.W.R. 




















EXPRESS PASSENGER LOCOMOTIVE, MIDLAND RAILWAY 
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MALLET COMPOUND LOCOMOTIVE, ERIE RAILROAD 














FOUR-CYLINDER COMPOUND LOCOMOTIVE, ST. GOTHARD RAILWAY 

















PRAIRIE TYPE COMPOUND LOCOMOTIVE, STATE RAILWAYS OF 


ITALY 
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GRAVING DOCK AT AVONMOUTH 

















NEW SOUTH DOCK AT CARDIFF 
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ROTHESAY DOCK AT CLYDEBANK—OUTER BASIN 
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Tf any subscriber abroad should receive THE ENGINEER in an 
‘perfect or mutilated condition, he will oblige hy giving prompt | 
‘un formation of the Sact to the Publisher, with the name of the 
Agent through whom the Paper is obtained. y 
of suffered, can be vemedied hy obtaining the paper direct from 
this office é - d 


Such inconvenience, 
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TO CORRESPONDENTS. 


ga In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

pe All letters intended for insertion in Tae Enotneer, or containing 
queations, should be accompanied by the name and addrexs of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

We cannot undertake to return drawings or manuseripts ; we must, 

therefore, request correspondents to keep copies. 





REPLIES. 


| F. H.—The name of the system you mention is the “‘ York.” We are not 
aware that it is in operation at present in this country. 

E. H. L.—You are too hasty in your conclusion that because a letter does 
not appear the week after it is received that it is rejected. Yours will 
be printed as soon as space permits. 

M. J. (London).—A description of the speed computer you refer to appeared 
in our issue of May 3rd, 1907. The instrument was designed by Morton 
and Goudie, of 144, St. Vincent-street, Glasgow, fron: whom you will, no 
doubt, be able to obtain the information you require. 

H. G. (!}ford).—To become an engineer in the Navy now-a-days you have 
to enter Osborne training school when you are about twelve years of 
age. There all the boys are trained alike up to a certain stage, and then 
they are appointed, some to the engine-room and some to the quarter 
deck. Write to the Admiralty, Whitehall, London, for full particulars. 











MEETINGS NEXT WEEK. 





Tue Jcsiorn InstitvTion or EnGingers.—Saturday, January llth, at 
3p.m. Visit to the London County Council Tramway R--construction 
Work in South Lambeth-road and Car Shed ; Motor School aud Sub-station 
at Clapham. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Wednesday, January 8th, 
at 8p.m., at St. Bride’s Institute, Bride-lane, Fleet-street, E.C. Paper, 
‘* Electrical Measuring Instruments and some of their Weaknesses,” by 
Kenelm Edgcumbe, A.M. Inst. C.E., M.LE.E. 

Tue InstiruTion oF EvecrricaL ENGIngERSs.—Thursday, January 9th, at 
8 p-m., at the Institution of Civil Engineers, Great George-street, West- 
minster, 8.W. Ordinary general meeting. Paper, ‘“‘ Cost of Electrical 
Power for Industrial Purposes,” by J. F. C. Snell. 

Roya. Institution oF GREAT Britatn.—Tuesday and Thursday, January 
7th and 9th, at 3p.m., at Albemarle-street, Piccadilly, W. A Christmas 
course of illustrated lectures, adapted to a juvenile auditory, on 
“ Astronomy, Old and New,” by Sir David Gill, K.C.B., LL.D., D.Sc., 
F.R.S., M.R.I. 

Nortu-East Coast Institution or ENGINEERS 
Friday, January 10th, at 7.30 p.m., in the Lecture Theatre of the Literary 
and Philosophical Society, Westgate-road, Newcastle-upon-Tyne. General 
meeting. Discussion on Mr. J. H. Heck’s paper on ‘‘ The Effect of Work 
and Time on the Properties of Mild Steel and Iron.” Discussion on Mr. 
W. G, Spence’s paper on “ Notes from Four Years’ Working of the Educa- 
tional Committee’s Recommendations.” Paper, ‘Floating Docks,” by Mr. 
H. R. Jarvis. a 
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1907. 


THE past year has been fairly prosperous. The 
prosperity has, however, been in many, ways, more 
apparent than real, and the outlook for the coming 
year is not full of promise. We have unrest to 


| consider; unrest political and social, at home and 


abroad, and unrest is always bad for trade. 


| Settled government is essential in every country to 


successful commercial enterprise, and that we do 
not appear at present to have. The United States 
has attained to such a position that its affairs 
interest and affect the rest of the world to an 
extent quite unanticipated a few years ago. It is 
by no means easy to explain why panic has 
possessed its people, who have withdrawn their 
money from circulation. But it is well to bear in 
mind that there are various systems of hoarding. 
The man who buries his gold in a field is not widely 


AND SHIPBUILDERS.— | 


augmented influx of aliens to our own hospitable 
shores. Comment appears to be superfluous. 

The situation is, however, not very depressing. 
Experience goes to show that sudden lapses in 


enterprise have not very enduring effects. They 
are, luckily, ephemeral. They are the result 


not of any enduring influence. Thus there can be 
no doubt that the United States is perfectly 
solvent—indeed, enormously wealthy. Over-trading 
has taken place, and readjustments had to be 
effected. But money will once more be taken out 
of stockings ; and when confidence is re-established 
in so important a country it will revive elsewhere. 
It is impossible, we think, to regard the weakness 
of the present position as otherwise than temporary. 
In this country, also, no doubt there has been some 
over-production, but that is a disease which soon 
cures itself. 

A far more disquieting factor than any we have 
named is the prospect that coal will rise in price 
and become difficult to obtain. Already the effect 
of the movement towards increased value has had 
a very serious effect on the shipping trade. In the 
North particularly, steamers are being laid up by 
dozens, because at present freights it is impossible 
to run them save at a loss. This, of course, means 
that large numbers of men will be thrown out of 


employment. . The rise in price is due, first, to 
an enormous demand; secondly, to the aboli- 
tion of the export coal tax; and, lastly, to 


the action-of the miners. If they obtain the Eight 
Hours’ Bill for which theyare clamouring, the output 
will be reduced and the price will rise. At one 
time recently a great deal was heard about the 
ruinous effect of a duty of 1s. a quarter on corn: 
Wheat has, however, gone up in price by more than 
six times that amount, and nobody seems to be one 
penny the worse. The effect of a rise in the price 
of coal on the “ working man’’ will represent disasters 
before which a rise in the price of corn is as 
nothing. But a permanent rise of this kind 
appears to be improbable. Indeed, a falling off in 
trade in Germany,. Belgium, or France,-might lead 
to such an importation of foreign coal as would 
serve to rastore prices here to their proper level. 

It has never’ been more difficult to predicate 
the course of events regulating supply and demand 
than it is just now.. The only.certainty is that the 
want of the hour is not money, but rest—a ces- 
sation from attacks on property and the rate- 
payers; peaceful relations between labour and 
capital ; firm and orderly -government, based on a 
desire for the-welfare of the nation and -not. on 
party spirit, or. delusive theories ;. honesty of pur- 
pose and practice in our great municipalities. In 
these things lies the promise and potency of indus- 
trial prosperity. 





GENERAL ENGINEERING. 


Bridges. 

The fall of the great bridge over the St. Lawrence, near 
Quebec, has afforded the greatest sensation of the year. 
The bridge, if completed, would have had the longest span 
in the world, exceeding that of the Forth Bridge by 90ft. 
This span was to have been covered by two cantilever 
arms, each 562}ft. loag, stretching towards each other 
from opposite sides of the river and supporting a central 
girder 675ft. long. Similar cantilever arms on the shore- 
ward sides would have balanced those over the river, and 
would have met long approaches, bringing the total length 





removed from the investor who is content with 
24 per cent., and absolutely refuses to take part in 
any trading enterprise. A universal resort to 
Consols and gilt-edged securities would paralyse 
The position of electrical 
engineering at the present moment supplies an apt 
of the truth of this proposition. 
Numbers of heavy contracts have been carried out 
abroad for lighting, tramways, and the supply of 
power. These have been nearly all completed. 
But no new work is being undertaken. A sub- 
sidiary cause is the unrest that has been caused 
by the revelations of outrageous mismanagement by 
municipal bodies. Whilst the necessary purging of 
the offence is in hand, the more timid councils 
refrain from the spending of money on large schemes. 


men are being discharged, and short time is threatened 
for those whoremain. It does not appeir that money 
is not available; but confidence is lacking, and until 
that is restored trade cannot again become brisk. 
At the present moment there is little promise of 
this. The relations between capital and labour are 
very unsatisfactory—not so much hecause of what 
is as of the fear of what may be. From Germany 
comes bad news. There has been over-production, 
and we may anticipate “ dumping.”” _ The monetary 
crisis in the United States thas led to an exodus, 
which will do much to flood the Continent with 








of the structure up to 3240ft. The whole weight of the two 
great cantilevers would have been carried on two piers. 
one at each end of the span. Both these piers had been 
built, and whilst comparatively little of the steel work of 
the cantilever on the north side had been built, that on 
the south side was complete, and the erection of the 
central girder had actually begun. The bridge was in 
this condition on August 29th, when just before the work- 
men were leaving for the night the riverward end began to 
bend downwards, and in a few seconds the whole structure 
collapsed, killing and wounding many men.. {See Supple- 
ment.| As soon as possible expert investigation of the 
ruin was undertaken, and it was then discovered that the 
bottom booms or comprcssion members had bent or 
kinked under the load, and they are looked upon as the 
origin of the failure. A Special Commission was appointed 
to inquire fully into the accident, and it is at the time of 
writing still engaged upon the investigation. It is bring- 
ing to light many remarkable facts, amongst them, that 
one of the members which first failed had suffered various 
injuries before it was built into the bridge, that some of 
the other members were considered too light by the fore- 
men in the shops where there were made, and that indica- 
tions of weakness had been noticed some days before the 
failure by the bridge builders, but had not been con- 
sidered dangerous. Until the findings of the Commission 
are made public it would be unfair to apportion blame, 
but it may atleast be said that the factor of safety 
was not such as would be considered adequate in this 
country. The steps that are to be taken to complete the 
bridge are not yet settled. 

In Germany a notable bridge, which bears some resem- 
blance to the unfortunate Quebec Bridge, was ‘brought to 
completion. It crosses the Rhine at Homberg, joining that 


' town with Ruhrort, and carries a road and double tramway, 
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butno railway—see supplement. It is composed of five un- 
equal spans, the longest of whichis 678ft. The bridge consists 
of an approach span and a cantilever on each side, with a 
long girder in the centre. There are thus four piers in the 
river. The bridge differs from that at Quebec in that it 
is riveted throughout, whereas the latter was a pin strue- 
ture. Although it is far smaller than the latter it is interest- 
ing on account of the resemblance in design, and because it 
is the largest structure of the kind inGermany. If we except 
the Rodah Bridge, or bridges across the Nile at Cairo—see 
supplement—which were opened in June last, these two are 
the only notable events in the way of bridge building that 
the year has presented, for neither in France nor here has 
anything of the first class been completed, and in America 
the progress with the great Manhattan bridge has been 
regular but uneventful. 

The use of armoured concrete for bridge building has 
made good progress, and several elegant structures have 
been built. A notable piece of work to which the last 
epithet is far from applying, is a viaduct on the Richmond 
and Chesapeake Bay Railway, Virginia, which we believe 
to be the first bridge of the kind built of conerete and steel. 


Railways. 

If railway engineering in this country has presented 
little of interest, it is quite otherwise with railway 
economics. For many weeks a strike of a certain section 
of the railway servants, who professed to be discontented 
with their wages and hours of labour, and demanded the 
official recognition of the Amalgamated Society of Rail- 
way Servants, seemed imminent, and might, indeed, have 


taken place, had not the President of the Board of Trade | 


brought the chairmen of the railways and the secretaries 
of the unions together. 
adopt conciliation boards for the settlement of all ques- 
tions in dispute. This appeared to satisfy the representa- 
tives of the men, and peace was restored. 


served, at least for the seven years covered by the 
agreement. 
Save the extension of a few branch and loop lines, 


little new work in railway construction in this country is | 
to be credited to 1907, but at several London termini— | 
Victoria, two stations, Waterloo, and Paddington—pro- | 


gress has been made with the rebuilding. The London 


and Brighton station at Victoria, when completed, will be | 
one of the most notable in the world, and the reconstruction | 


willhave cost over a million pounds. The last bay is now 


being roofed in, and before the middle of the vear the bulk 
It has also been decided to | 
i sures of 53in. diameter, all with 


of the work will be complete. 
make improvements at Ludgate-hill, where they are very 


much needed, and great progress has been made with the | 


new station at Barking. Developments of the underground 
railway system of London have continued. The Picea- 


dilly-Strand and the Hampstead tubes have been opened, | 


and the Baker-street and Waterloo extended. It must 


also be recorded that the Channel Tunnel scheme, which | 
was revived and kept interest alive for many weeks, was | 


ultimately destroyed by adverse expressions of opinion in 
both Houses of Parliament, and the Bill was withdrawn 
by the promoters. 

If little has been done 
neers, they have had more 
good deal of railway work is 
the railway, starting from 
kuta, Ibadan, and Oshogbo, 
Torin (250 miles) early in the new year. 
for this line to proceed to Jebba—where the Niger will be 
crossed by a train ferry—has been secured. North of the 
Niger the line will be continued on the “ Pioneer” type 
put forward by Messrs. Baker and Shelford, and will be 
continued to Zungeru, making a total distance from 


abroad, 
in hand. In 
Lagos, serving 
is expected to 


SCO} ve 
Nigeria, 


reach 


Lagos of 420 miles. At the same time, under the personal | 


supervision of Sir Perey Girouard, a similar type of line is 


being constructed from Baro, on the river Niger, to Bida, | 


Zaria, and Kano, the centre of an ancient civilisation. 
This line will also be some 400 miles in length, and Kano 


will by this means be placed in communication with | 


Lagos, 680 miles away, by the Lagos Railway, and with 
the Niger River, which has a good port at its mouth at 
Foreados. Dredging operations have been undertaken at 
Lagos to improve the bar. On the Gold Coast the Sekondi- 
Kumasi Railway has justified its existence by paying 
4} per cent. on its cost. Another line from Accra is in 
contemplation to open up the Cocoa districts. In Sierra 
Leone, feeder lines to the main line have been the only 
work undertaken during the past year. This line, 2ft. 6in. 
gauge, passing through undeveloped country, has improved 
the trade of the Colony to an extent which makes it 
indirectly remunerative. In Cyprus the 2ft. 6in. gauge 
railway has been completed from Famagusta, the port of 
the island, to Nicosia, the capital, and from thence to 
Morphou, at the western end of the island. In British 
Honduras a 3ft. gauge railway has been begun, and is to 
be continued for a short distance up country. 

With American railway developments we shall deal 
in a separate article. 


Marine Engineering. 

During the pas* yea~ the advent of the Lrsitania and 
Mauretania and the p2iformances of H.MS. 
nought have attracted great atten‘ion to the marin2 
turbine. Last summer there were sixty-on2 vessels in 
service fitted with the Parsons turbine and sixty-four to 
be fitted with it, representing about 1,400,000 horse- power ; 
of this about 42 per cent. was in the mercantil> marine 
and 58 per cent. in war ships. In the 
Curtis turbine is favoured, and we recently described in 
general terms the machinery of the s.s. Creole, a pas- 


senger steamship of 10,000 tons, 8000 brake horse-power and | : : 
door without opening another ; and it appears to us to be 


17 knots speed, the property of the Southern Pacific Railroad 
Company. The Cunard liners Lusitania and Mauretania 
require no description here. 
use of the turbine in these ships was the Admiralty stipu- 
lated that all machinery must be below the water-line. It 
has, so far, been impossible to obtain any trustworthy 


information concerning the relative economy in fuel of the | 





The result was an agreement to | 


It is hoped, | 
but with some misgivings, that the peace may be pre- | 


Abeo- | 


Authorisation | 


Drea l- | 


United States, the | 


An important reason for the | 
| tion. 
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turbine and the triple or quadruple reciprocating engine. 
The most authoritative statement on the subject is that 
made by Dr. Elgar, who in the course of the last James 
Forrest lecture, said that on ocean liners the consumption 
for quadruple-expansion engines had been brought down 
1°3 lb. per indicated horse-power per hour, and he added 
that while the general adoption of the turbine depended 
chiefly on the possibility of lowering its consumption to the 


same figure, there is no satisfactory evidence that it had | 


been done. Figures given concerning the Dover-Ostend 
service show a, considerable economy as compared with 
compound engines in paddle-boats ; but such a comparison 
is of small value. It was supposed that the turbine would 
terminate vibration troubles; but this is not the case, and 
much remains to be accomplished before even such enor- 
mous vessels as the Lusitania and her sister are free 
from it. Why they shake is a very interesting problem, 
at present without any solution. 


The Marine Turbine. 
Even, however, though the turbine was all that the 


most sanguine minds have anticipated in other respects, | 


as a marine engine, it must undergo a great modification 
before it can be considered quite satisfactory, for in 
manceuvring qualities it lacks not a little. 
nought, for example, leaves much to be desired in this 
respect, and there are many indications that her re- 
versing power is inadequate. 


Further experiments have been made since, with results 
not published. It can readily be understood that when 
the engine torque is small the propellers, if the ship is 
going fast ahead, may take charge, and quite easily over- 
come the engine, and prevent it from developing any 
power. The facts are so patent that much inventive 


ability is now being devoted to the production of a real | 


reversible turbine—one, that is to say, which will 
give out at least two-thirds as much power when 
going astern as when going ahead. But account must be 
taken of a very remarkable development of a scheme 


| about three years old, namely, the combination of recipro- 


sating and turbine engines. Reference was made in our 
issue for August 3rd to a new Dominion liner, 
and we are now enabled to state that in a_ ship 
being built by Messrs. Harland and Wolff, Belfast, 
to be called the Alberta, triple propellers are being 
adopted. Each of the wing propellers will be driven by a 
four-crank triple-expansion balanced eygine using steam at 
215 Ib. pressure. 
eylinder of 30in., intermediate 46in., and two low-pres- 
a stroke of 4ft. 6in. 
The exhaust steam from the four low-pressure cylinders 
will pass into the turbine, which drives the central 
propeller. In this turbine the steam will be expanded 
down to 2 lb. absolute pressure before exhausting into the 


condensers, of which there will be two, each supplied with | 


independent air pumps. 
astern the exhaust steam from the reciprocating engines 


| will go direct to the condensers, so saving the complica- | 
| tion of the astern turbine, while for mancuvring in and | 
| out of port the reciprocating engines only will be used, | 
at home by British engi- | 
where a} 


and will be more than sufficient, as under such condi- 
tions they will develop over three-fourths of the total 


combined horse-power of the turbine and reciprocating | 


engines. The full speed of the reciprocating engines at 


sea will be about 83 to 85 revolutions, and of the turbine | 


about 130 revolutions. A full discussion of the reason why 


a turbine is used would be out of place here. 


ment is one of very great importance, and it will be care- | 


fully watched. 

The desire for speed remains unsatisfied, and each 
success is followed by a vessel yet faster. At this 
moment the record is held by the ocean-going destroyer 
Tartar, which attained on the Maplin Sands measured 
mile 35°65 knots. The best run was at the rate 
of 37°03 knots, or about 44 miles an hour. A _ con- 
tinuous run of six hours at 35°36 knots is a much more 
remarkable performance. She was built and engined by 


Messrs. Thornycroft and Co., of Chiswick and South- | 


ampton. Her sisters, the Ghurka, built by Hawthorn, 


Leslie, and Co., and the Mohawk, by White, of Cowes, | 


have also attained remarkable speeds. 


Liquid Fuel. 

The use of liquid fuel at sea has so far progressed that 
the Admiralty have decided to establish storage tanks at 
various ports. In the United States mercantile marine 
it has rapidly grown in favour, as was to be expected, 
seeing that oil fuel is indigenous to the country. The con- 
sumption has never been so low as sanguine 
expected. It has been got down to about 1 |b. 
indicated horse-power hour. While the hot air system— 
the air being either high or low-pressure—of spraying is 
favoured in America, the Shell Company, an English 
firm, uses steam. Ships of 14,000 tons now make very 
long voyages with oil fuel alone, so that its trustworthi- 
ness may be taken as proved. 


| Steam Engines. 


The best type of stationary engine has been for some time 
so economical that it is very difficult to see in what direc- 
tion improvement is practicable without resort to super- 
heating. Valves and valve gear appear to be as perfect as 
it is possible to make them. Thermodynamically all 
that can be got from steam while it remains steam is got. 
“The missing quantity” seems to be the only point of 
attack. It is clear now that the jacket cannot deal with 
it to any good purpose. Superheating reduces it, or even 
does away with it altogether. But we cannot shut one 


abundantly proved that superheating, to be popular and 
of universal application, must be used with strict modera- 
The attempt to save small quantities of steam 
may involve an expenditure out of all proportion to the 
advantage gained. The first consideration should be to 
send steam quite free from water into the cylinder. 


The Dread- | 


The performance of the | 
ship has been fully considered in our issue for June 14th. | 
I A 


Each engine wil] have a high-pressure | 


When the ship is required to go | 


The experi- | 


inventors | 
per | 


It is, | 
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unfortunately, true that water and superheated steam 
may go in together. After this Pe os has been 
secured a moderate rise in temperature—say, 100 deg. Fah. 
—probably gives as good results as can be desired. Ax 
| applied to locomotives superheating has been so elabo 
rately dealt with by Dr. Garbe in our pages that nothing 
need be said on the subject here. 

Mention must be made here of remarkably fine results 
obtained by pumping engines built by Hathorn, Dave, 
and Co., Limited, and erected at the Zwaartkopjes 
| station of the Rand Water Board. There are fom 
| similar engines, two of which have been officially tested 

The first showed a combined engine and pum) 
| efficiency of 89°8 per cent., whilst the second reached 
| the remarkable figure of 92°5 per cent.—probably the 
| highest point that has ever been touched by a pumping 
}engine. Under normal load this engipe develops about 
400 horse-power, and the steam consumption per horse- 
power per hour was 10°57 !b., and per water horse-power, 
slip included, 11°445 lb. The duty in millions of foot-lbs. 
| per 1000 lb. of steam—water actually delivered at reser- 
| voir and all losses included—reached 173 for normal and 
|176°47 for overload. These fine figures were in many 
| instances exceeded in the overload test, the steam con- 
sumption per indicated horse-power falling to 10°36 lb. 


| 
| 
| 
| 
| 


| Motor Cars. 


An enormous trade has been done in motor cars during 
| the year, and many improvements have been made, but 
| these involve no new principle, and refer only to details. 
| As to fuel, no satisfactory substitute for petrol has yet 
| been put on the market, but an important report by the 

Motor Union on the various fuels available, and advocating 
| careful experiments with alcohol, has appeared. 


Locomotives. 


Of railway locomotives in this country, it can only be 
said that the demand for engines of great size seems to 
have ceased. A few are still being built, but the demand, 
as a whole, has been satisfied, and we find that on more 
than one line piloting is still used, as, on the whole, quite 
satisfactory. On the London and South-Western Mr. 
Drummond has built a somewhat remarkable engine of 

| great power, which we illustrate in the Supplement, 
and shall deal with fully later on. The engine is of 
the 4-6-) type, having four cylinders, each 16}in. in 
diameter and 26in. stroke. The inside cylinders drive the 
leading wheels, the outside cylinders the middle wheels, 
and all the wheels are coupled. Thus the two engines 
are not independent, as in earlier 4-cylinder designs. The 
inside cylinders have the ordinary slide-valve and link 
motion, and the outside cylinders are fitted with piston- 
valves of large diameter and Walschaert valve gear. One 
reversing engine controls both valve gears. The steam 
pipes in the smoke-box are of the multiple type to give 
| additional surface for utilising the smoke-box temperature 
| so as to obtain drier steam. The feed-water is‘heated to 
la high temperature by exhaust steam. Two vertical 
duplex feed-pumps, just abaft the smoke-box, are used in 
| place of injectors. The boiler is arranged with cross 
water-tubes in the fire-box and spark preventer in the 
| smoke-box, and other improvements, which will be 
| described when full particulars of the engine are pub- 
blished. The tender is of the bogie type, having a capacity 
of 4000 gallons, and arranged with the water pick-up 
apparatus. The engine is the first we have seen with 
port holes through the splash-guard. The wheels are 
| 6ft. diameter, the heating surface over 2700 square feet, 
and the grate nearly 9ft. long. Only one of these engines 
| has, so far, been built, and it will not go into service before 
the early summer brings heavy traffic, and work worthy 
of its enormous power. It is an interesting fact that 
the water tubes in Mr. Drummond’s fire-boxes appear to be 
indestructible, their average life being about 350,000 
miles, while fire-boxes fitted with them have been in use 
for nearly nine years—a result largely due to good 
circulation. 

On the Midland Mr. Deeley has put to work a three-cylin- 
der compound express engine, which has been illustrated 
| and described in our issue for July 5th. This seems to be 
the most novel locomotive constructed in this country for 
'some years. The valve gear was specially designetl by 
Mr. Deeley, and its construction will repay examination. 
During the year probably the three most powerful engine 
locomotives ever constructed were put in service. Of 
these, one a Mallet compound for the Erie Railway, we 
illustrated on the 20th September, and illustrate again 
in a supplement with this issue. The total heating 
surface is 5600 square feet; the boiler pressure, 255 |b.; 
the cylinders are 20in. + 32in. x 32in.; the water alone 
in the boiler weighs nearly 19 tons; the tubes weigh 
over 10 tons; the driving wheels load the rails at the rate 
of 22°3 tons per pair. The total weight of the machine is 
179 English tons. 

The most absolute novelty in railway machinery brought 
out has been the Brennan mono-rail, of which a large 
model has been shown in operation. Stability is obtained 
by the use of a gyroscope. We illustrated and described 
the system on the 10th of May. 

It is an axiom that locomotives should be supplied with 
soft feed-water, and various systems of softening it have 
been tried and rejected, or tried and adopted. One, so 
far as we know, entirely new, has been tried on the Fl 
Paso and South-Western Railway, Texas. It has been 
described by Mr. Campbell, engineer for the maintenance 
of way. It consisted in submerging aluminium or iron 
plates about 3ft. square in the water to be softened, and 
passing a current of electricity. Water containing 140 
grains per gallon held after treatment only 30 grains ; 
water with 40 grains originally, contained only 6 grains. 
The cost was, however, prohibitive, and water is now 
supplied over a distance of 130 miles by a pipe tine and 
two pumping plants from the White Mountains. The 
cost of the water comes out at about 16 cents per 1000 
gallons. 

We cannot leave the consideration of railways without, 
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on the one hand, directing attention to the consideration 
now being paid to automatic signalling, and on the other 
to the frightful list of casualties occurring on the railways 
of the United States. The statistics of the Interstate 
Commerce Commission for the year ending June 380th, 
1907, show that 5000 persons were killed and 76,286 
injured. This is an increase on the preceding year of 
775 persons killed and 9577 persons injured. These figures 
do not include trespassers, or electric railways. They 
are a national disgrace. We are glad to be able to add 
that it is probable that they will command the atten- 
tion of Congress at the approaching session, and that 
renewed efforts will be made to bring about further 
Government action in the investigation by experts of 
railway disasters and of safety appliances designed for 
their prevention. 


Internal Combustion Engines. 

The progress of gas engines on a large scale for the 
veneration of electricity has received a blow in the failure 
of the Johannesburg plant, which after many endeavours 
to make it do its duty has been ultimately discarded. We 

hall not attempt to attribute blame for its failure, which 
we believe to be due to a complexus of influences in 
which engineering proper played a comparatively small 
part. It has failed, and whilst the credit of the large gas 
engine has been damaged thereby, we have no doubt that 
it will survive the reverse. Indeed, it has made no little 
progress during the year, and several important plants 
have been started up. Most important of these is cer- 
tainly the new blowing engine for Sir Alfred Hickman’s 
works at Bilston, which is developing 2000 horse-power on 
blast furnace gas. This engine, built with its blowing 
tubs complete by the Premier Gas Engine Company, has 
only been at work a few weeks, and no results of its use 


are yet available, but it will be watched with interest. | 


The makers of it inform us that they have during the past 


vear experienced quite a rumon engines between 200 and | 


650 horse-power, and have one of a 1000 horse-power in 
hand, 

We have dealt recently with an interesting engine by 
Mather and Platt, which has been put down for driving 
a ring spinning mill. A very regular speed of rotation is 
required for work of the kind, and it is a matter for con- 
gratulation that a gas engine has been found capable of 
performing it satisfactorily. The engine is a twin-cylinder, 
two-cycle, double-acting motor of the Koerting type, but 
with a new form of gas and air pump devised by the 
makers. The loss of gas down the exhaust, of which 
engines of this type were at one time held guilty, has 
been entirely overcome by the new arrangement, and at 


the same time pump losses have been much reduced. | 
| work done by apprentices. 


These do not now amount to more than 8 per cent., and 
in some cases are as little as 5 per cent. The total 
mechanical efficiency of the engine may now be taken 
at something like 84 per cent. Mather and Platt inform 
us that engines of this type have proved so satisfactory 
in service that they have now been able to get out a 
series of standard sizes up to 4000 horse-power, although 
they do not anticipate an immediate demand for engines | 
developing more than half that amount. Such an engine 
2000 horse-power—is a four-cylinder tandem running | 
at 110 revolutions, and the cylinders are no more than 
25in. diameter. 
An interesting set of engines of large size is a complete 
plant for the generation of electric power at Butterfield 
and Swire’s new shipyard in Hong-Kong. There are four 
engines driven by producer gas, and they all develop 
4200 horse-power. These engines have been made by 
Richardsons, Westgarth and Co., Limited. The same firm | 
has just completed a large gas-driven blowing engine for a 
Seotch iron company. It has a 96in. air tub and two 
double-acting tandem gas cylinders, 394in. diameter by 
134in. stroke. It will make seventy revolutions per minute. 
The same firm is having a similar engine built—also at 
Middlesbrough—to drive an alternator at 100 revolutions. | 
Both engines will consume blast furnace gas. A Barrow 
company is taking from the same makers two engines of | 
550 horse-power, and one of 1700 horse-power, all to work | 
with blast furnace gas. 
These few facts indicate pretty clearly that the large | 
gas engine is making steady progress, and that, for | 
blast furnaces, is likely to displace steam engines. When | 
we come to engines of smaller size, say, up to 200 horse- 
power or so, we find that whilst there have been few, if 
any, notable advances during the year, both the gas and 
the oil engine continue to command much of the public 
favour, whilst the impulse that the former has received 
from the introduction of the suction producer is in- 
calculable. The vertical engine is certainly making pro- 
gress, the latest addition to the list of makers being 
Relliss and Moreom, who are turning out an entirely 
enclosed type, not unlike one of their steam engines. | 
The Campbell Gas Engine Company informs us that its 
output of vertical engines over 100 brake horse-power has | 
considerably increased, this type of motor being particu- | 
larly desired for electrical generating plants. These 
takers have now in hand vertical four-cylinder engines | 
‘leveloping 500 brake horse-power, and others with three | 
cylinders giving 375 brake horse-power. Crossley | 
brothers are also going on with the development of the 
vertical engine, and have been engaged during the year 
on the design of a new form of valve gear to replace 
hit-and-miss governing, which they believe will give a 
Very steady turning moment. 
_ Several notable suction gas plants have to be put to 
lust vear’s eredit. One very recently described in our 
columns is the first of its kind to be used for the driving 
of an important engineering works. It is now in opera- 
tion at David Rowan and Co.’s works in Glasgow, and is 
yenerating electricity, which is distributed through the 
shops. There are in all four engines, each developing 
150 horse-power from its own producer, but the gas pipe 
system is such that any engine can draw from any pro- 
ducer. The engines and gas generators were made by 
the National Gas Engine Company and the Dowson 
Economie Gas and Power Company. ‘The other plant, 
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built by the Campbell Gas Engine Company, Limited, 
It develops 
760 brake horse-power for a set of turbine pumps, and 


has gone out to the Straits Settlements. 


the producer is fed with charcoal fuel. 


Efforts are being made in many quarters to produce a 
The difficulties 
are extremely great, because no metal could resist at the 
same time the very high temperature, and the centrifugal 
effort due tothe great velocity of rotation. Various patents 
have been taken out for rotatory, that is to say, piston-inter- 
nal combustion engines. We have not heard of any success 
A somewhat remarkable patent has been 
taken out for a gas or oil engine to work on a modification 
There are 


turbine worked by an explosive mixture. 


being attained. 


of Stirling’s system. The cycle is complex. 


two cylinders, with a regenerator between them. The 
exhaust passes through this from one cylinder, and the 
air required for mixture is then put through it. It is 


clear that the great increase in volume would prevent a 
sufficient weight of air being taken in at atmospheric 
pressure, and to get over this difficulty the second 
There is | 


cylinder is employed as a compressing pump. 


nothing novel, of course, in this last feature. It appears, 


however, that a very high pressure indeed is contem- 








plated. 


Labour. 

We refer under the heading of railways to the creation 
of Conciliation Boards for the discussion, and it is hoped 
the settlement, of disputes between railway servants and 


employers; but besides this device for the avoidance of 


disturbances in the railways, another industrial agreement 
which we are disposed to think will have more lasting and 
generally beneficial effects was reached early in the year. 
We refer, of course, to the agreement between the Em- 
ployers’ 
Engineers, the United Machine Workers’ Association, and 
the Steam Engine Makers’ Society. The terms of this 
important document will be found fully set forth in our 
issue of May 3rd, soon after it had received the provisional 
endorsement of the secretaries of the unions. It was 
then submitted to the members, and was adopted by 
13,000 votes against 9000. It is the most far-reaching 
and important agreement of the kind ever signed, and it 
is to be hoped and expected that it will form the basis of 
many similar understandings in other trades. 

A very serious condition of affairs arose in the shipbuild- 
ing trade of the North of England in August, and had it 
not been for the firm attitude taken up by the federated 
employers, a gigantic strike must have resulted. The 
crisis was brought about by the Boilermakers and Iron 
and Steel Shipuilders’ Society calling out thirty-two 
men at Walker shipyard as a protest against certain 
The employers replied by 
posting lock-out notices, which would have affected 
25,000 men, and this prompt action brought the union to 
its senses. A temporary agreement, designed to prevent 
irritating small stoppages of work, was reached, pending 
the formulation of a larger agreement, probably following 
the lines of that adopted by the engineers. 

We cannot conclude this subject without mentioning 


that the continued reduction of work at Woolwich has | 


diminished the establishment there to but little over 8000 
men, or some 2000 below the minimum which a Royal 
Commission had thought desirable. The frequent dis- 
missals during the reduction caused much distress. 


GAS SUPPLY. 


The year which has just closed has been relatively un- 
eventful in respect of the work of gas undertakings in 
this country. 
perhaps, of a rather unobtrusive character. 
been an appreciable growth in the quantity of gas con- 
sumed. In London proper the consumption during the 
twelve months ended 30th June last—the latest date to 
which statistics are available—showed an increase of 
1-9 per cent. over that for the preceding twelve months. 
Of the three companies concerned, the South Metropolitan 


lA o ; 
| Gas Company barely secured an increase of 1°1 per cent., 


while the Gas Light and Coke Company showed an 
increase of 2°15 per cent. The gas sold by the latter com- 
pany in the twelve months reached the enormous total of 
22,165 million cubic: feet. The third London gas under- 
taking, viz., the Commercial Gas Company, which sup- 
plies a comparatively restricted area in the East End, did 
best of all, with an increase in sales of 3°35 per cent. In 
the provinces the advance in gas consumption has gene- 
rally been of the same order; somewhat less pronounced 
than we chronicled for 1906, but still quite satisfactory. 

A variety of circumstances conspired to discourage the 
undertaking of any extensive constructional work during 


the past year, among which may be named the prevailing | 
state of the money marke and the depressing influence | 
But the | 
preceding two or three years had witnessed exceptional | 


which dear coal always has on the gas industry. 


activity in the enlargement of gasworks and the intro- 
duction of new plant, and a lull was _ inevitable. 
Its incidence has been precipitated by the conditions of 


the money market and of the coal trade, though other | 


factors have had influence in the same direction. Three- 
fifths of the gas supply of this country is in the hands of 


public companies, the directorates of which have rightly | 


or wrongly considered that while the present Government 
is in power they are well-advised in refraining from 
applying to Parliament: for powers to raise further capital. 
Hence gas undertakings for the most part have restricted 


their outlay on new work. Another inducement to them to | 
defer extensions has been that all gas engineers have been, | 


and still are, anxiously awaiting the results of extended trials 
of new types of carbonising plant installed at many con- 
tinental and some English gasworks. 
pattern of vertical retort, of which large installations have 
been brought into operation during the year at Berlin, 


Cologne, and other German cities; the Woodhall-Duck- | 


ham vertical retort adopted at Bournemouth and a few 
other places on a small scale, and the inclined carbonising 


Federation and the Amalgamated Society of 


Progress, however, has been general, though, | 


There has | 


There is the Bueb | 





chambers now in use at Munich. There is a general 
opinion that the horizontal and inclined retorts still in 
general use on gasworks must shortly give place to larger 
carbonising vessels, and the question which now exercises 
the minds of gas engineers is what type of the latter is 
going to prove most advantageous. The trials just referred 
to of three new patterns of carbonisers should help to 
answer the question, while the practice of coke works is 
also proving instructive. 

The effect of dearer coal was not seriously felt by 
gasworks until the latter half of the year, when new con- 
tracts for the winter's supply were made at advances of 
from 1s. 6d. to 3s. 6d. per ton on the prices prevailing a year 
earlier. The price of gas generally remained unaffected 
until June 30th last, when an advance of from one penny 
to fourpence per 1000 cubic feet had to be notified by most 
gas undertakings. London consumers have, so far, 
escaped lightly, for the Gas Light and Coke Company has 
| not found it necessary to increase its price for gas, but 
has merely obtained an additional revenue averaging 
about $d. per 1000 cubie feet by reimposing the meter 
rents which it had ceased to charge for some years past. 
The Commercial Gas Company has advanced its price by 
only one penny per 1000 cubic feet; but the South Metro- 
politan Gas Company has found an advance of threepence 
necessary. It is significant that the latter company does 
not make any carburetted water gas, and, broadly speak- 
ing, gas undertakings which have carburetted water gas 
plant have not yet had occasion to raise their price for 
gas to the same extent as the undertakings which make 
coal gas only. 

The dearness of coal has, of course, benefited gasworks 
in that it has enhanced the market value of coke. It has 
| also more indirectly been of service to gas undertakings 

by hampering the operations of a company formed during 
the year for the purpose of producing a coke-like product 
from coal, termed “coalite.” The manufacture of 
“ coalite ’’ involves the production of about half as much 
gas as would result from the carbonisation of the same 
| amount of coal on a gasworks, and parliamentary sanction 
is about to be sought for the supply of this gas for heat- 
ing and power purposes in East London. The gas under- 
| takings affected by this competitive supply will naturally 
offer resolute opposition to this scheme. Up to the pre- 
sent the supplies of “ coalite” have been so limited that 
the sales of gas coke have not been affected thereby, but 
some gas undertakings have anticipated subsequent 
developments by putting on the market a partly carbonised 
coke which purpoits to have the good qualities of 
| “ coalite ” as a domestic smokeless fuel. 

The most important engineering achievement on gas- 
works during the year was the completion and bringing . 
into use in the summer of a gasholder of 15 million cubic 
feet capacity at the As oria Works of the Consolidated 
Gas Company of New York. The capacity of this holder 
is nearly three million cubie feet greater than that of the 
East Greenwich gasholder, which for many years has ranked 
as the largest in the world. Curiously enough these holders 
fare of practically the same diameter—about 300ft.— 
| but the New York holder rises to a greater height. Both 
| here and in Americathere has been a general tendency to 





| increase the pressure at which gas is distributed, but it 
has been found necessary to get rid of the water slide 
pendants, which are still employed by many consumers 
in this country, before proceeding to make any consider- 
able increase. The subject was discussed in the Gas 
Section of the Engineering Conference of the Institution 
of Civil Engineers, and with papers on vertical retorts and 
large carbonising ovens, formed the chief feature of the 
programme of the meeting of the Institution of Gas 
Engineers in Dublin in June, and in that of the gather- 
ings of gas engineers on the Continent. A considerable 
|demand has been created for gas tar, both in the crude 
state and after refining, for the treatment of road surfaces 
and road material, with the object of reducing the amount 
| of dust raised by traffic. Competitions have been held 
| during the year in the neighbourhood of London between 
different machines for spreading gas tar on roads, and 
between different materials for dust prevention. Gas tar 
and products of it proved superior to other tars and 
materials for allaying the dust nuisance. 





THE NAVY. 


From the point of view of the British Navy the past 
year has been chiefly remarkable for the smaliness of the 
| shipbuilding programme and the delays in connection 
with it. 

The ships laid down, have been as follows :—Battleship, 
Superb, at Elswick, in February, 1907—a ship of the 
1906-07 programme; battleship, St. Vincent, of 1907-08 
programme, at Portsmouth, December 29th ; and a third- 
class cruiser, Boadicea, in July; this ship belongs to 
the 1907-08 estimates. 

Ships launched have been as follows:—Battleship, 
Bellerophon, at Portsmouth, July ; battleship, Téméraire, 
at Devonport, August; the battleship, Superb, at Elswick, 
November. 

In addition, the ocean destroyers Afridi (Elswick), 
Cossack (Cammell, Laird), Mohawk (White), Tartar 
(Thornycroft), and Ghurka (Hawthorn, Leslie), have been 
launched, and are now completing their trials—the Tartar 
having reached the excellent speed of over 37 knots. 

In lesser craft twelve coastal torpedo boats, five ocean 
destroyers, and twelve submarines have been put in hand, 
or are about to be so, in connection with the 1907-08 
programme. 

During the year the following ships have been taken in 
hand for extensive refits or repairs:—Battleships: Cano- 
pus, Glory, Goliath, Dominion, Prince George. Cruisers: 
Cornwall, Cumberland, Andromeda, Diadem, Fox, Gibral- 
ter, Hawke, Vulean. The Blake, Blenheim, and Leander, 
have beer, or are being, converted into depét ships. New 
ships added to the Fleet have been the battleship Agamem- 
non, and the cruiser Warrior. The Minotaur and Shannon, 

cruisers, and the battleship Lord Nelson are nearing com- 
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pletion. The greater number of the C type submarines 
have been delivered. A 13, which is fitted to burn heavy 
oil, has not yet joined the Navy. 

Of the new eraft, all the battleships belong to the 
Dreadnought class, and differ only in their anti-torpedo 
armament, and a few minor details. They have some- 
what fuller lines than the Dreadnought, and a slightly 
lower speed is expected of them. There is no increase of 


horse-power for the slight increase in displacement. All | 


will be fitted with Parsons turbines, similar to those of 
the Dreadnought. Babcock boilers are fitted to the 
Bellerophon and Superb, and Yarrow boilers to the 


Téméraire. The new battleships of the St. Vincent class | 


will be of 19,250 tons, with Parsons turbines. The type 


of boilers selected has not been announced. 


LIST OF IMPORTANT WARSHIPS LAUNCHED BY THE SEVEN GREAT NAVAL POWERS DURING 1907. 


Nationality. Name. 





... | Bellerophon 
| Téméraire 
| Superb _... 
| Inflexible .. 
Invincible 
Indomitable 
Defence 


British 

..| Devonport Y.. 
| Elswick .. 
Clydebank 
Elswick 
Fairfield 
Pembroke 


| Bordeaux ... 
Brest Y. ... 
Lorient Y. 


4 Vérité 
E. Quinet... 
W. Rousseau 


French 


Dresden .. 
Ers. Pfril .. 
Stettin 


German 
Danzig Y. 
| Vulkan Co. 


Bere yv. ... . 
Yokosuka Y. 
Kure Y. 
Kobe... 
Sassebo 
Nagasaki .. 


Japanese ee ee 
Kurama 
Tbuki... 
Tone ... 
Yodo... 
Mogami 
Italian =... ... ... ...| Roma | Spezia Y. ... 
S. Giorgio 
S. Marco . Venice 
Pisa Crlando 


Imp. Pavl New Ad. Y. 
Bayan New Ad. Y. 


Russian 


Salem .| Fore River Co 
Chester 


Birmingham Fore River Co 


Norte.—In the H.P. column (T) = Turbine, (R) 


LIST OF IMPORTANT WARSHIPS LAID DOWN BY THE SEVEN GREAT NAVAL POWERS IN 1907. 


Nationality. Name. 


Builders. 


Portsmouth Y. 


Blohm and Voss 


Castellamare Y. 


.| Bath Ironworks 


Builders. 


Turning to lesser vessels, the Boadicea merits little 
attention. Her armament is so light that she is sub- 
stantially an auxiliary vessel. As such she should prove 
extremely useful, but she can barely be regarded as a 
fighting unit. In destroyers, 1907 has produced no 
novelty, except that the type laid down this year has a 
couple of 4in. guns instead of the three 12-pounders of 
earlier models, and also increased displacement. The 
Swift hetself has not been repeated, and it is to be noted 
| that she has been considerably delayed, as she was 
| originally intended to have been completed by March, 
| 1908. This is almost impossible now, In submarines, a 
single boat of the “ D” type— D 1”—marks a decided 
| advance, though of an experimental order. D is of far 
| greater displacement than the earlier models, being at 





Machinery by | Displacement. | H.P. 


| Speed. 


Armour. 

The Hadfield process for producing a very tough and 
relatively soft armour has made some headway during 
1907. Itis stillin an experimental stage, but has been 
adopted largely for smaller fittings. By an adaptation of it, 
director towers free from rivets and made all in one piece 
have been turned out for some new ships, and there is 
probably a considerable future ahead of this system. 
Speaking broadly, it may be said that the general 
introduction of caps has reduced the value of extremely 
hard-faced armour of the K.C. variety. Inches are 
more important now than they were two or three 
years ago. On the other hand, it is well to remember that 
the battle of Tsushima, like every other battle, bears out 
the general naval theory that penetration of armour is 





Boilers. Armament. | Class. 





| Fairfield .. - ssf) 
Hawthorn Leslie - 


es ile -——- 


ee oe | 
| Clydebank s | 
.... Humphrys & Tennant ...| 11,000 (T) 
| Fairfield... | 
Scott’s S. and E. Co. 14,600 27,000 (R) 
14,900 
14,000 
14,000 


18,000 (R) 
37,000 (R) 
37,000 (R) 


| LaSeyne... . 
..| Ch. de la Loire 


| Blohm and Voss ... ...} 3,740 13,700 (T) 
3,740 | 13,700 (R) 
Vulkan Co. Se aoe 3,450 | 13,200 (T) 


19,780 - 
_ 14,620 
Made in U.S.A. < 14,620 
Nitsu Biski Co. 4,100 
1,230 
Parsons Co. 1,329 


27,000 (T) 
25,000 

25,000 (T) 
15,000 (R) 


| Made in U.S.A. 


(R) 
8,000 ('T) 


20,000 (R) 
20,000 (R) 
20,000 (T) 
20,000 (R) 


Ansaldo : 12,625 
Hawthorn P 9,830 
Hawthorn 9,830 
Odero ‘ 9,830 


Baltic Works 17,400 
Baltic Works 7.887 


17,600 (R) 
16,500 (R) 
16,000 (T) 


16,000 (T) 
16,000 (R) 


Fore River Co. 3,750 
| Bath Ironworks 3,750 
Fore River Co, 3,750 


Displacement. 


Machinery by 





Devonport Y. 
Elswick ... 
Pembroke Y. 


Téméraire 
Superb 
Boadicea 


St. Vincent 


British 


St. Nazaire 
St. Nazaire 
Bordeaux 

La Seyne .. 


Diderot 
Condorcet 
Vergniaud 
Voltaire 


French 


E. Baiern... 

E. Baden... .. 
E, Wurttemburz 
oP”. 


German 
Vulkan Co. 
Krupp 


Schichau 


E. Grief 
Vulkan Co, 


E. Jagd 
Italian Amalfi .. Odero 
“Ro, 5” . ... Odero 
Japanese Huki.. Yokosuka. . 
ag eh Kure... 
Kure.. 
Sassebo 


Ibuki... 


Russian (Very doubtful) ? 
U.S.A. .. Delaware Fore River Co 
New York 


Portsmouth Y. 


Wilhelmshaven Y. 


Blohm and Voss 


18,600 23,000 (T) 

18,600 23,000 (T) 
3,300 18,000 (T) 

19,250 - 


Hawthorn Leslie 
Wallsend Co. 


St. Nazaire 18,400 
St. Nazaire 18,400 
La Seyne 18,400 
La Seyne 18,400 


Schichau .. 19,000 
Vulkan Co. 19,000 
Krupp Sacre 19,000 
Blohm and Voss 

Schichau .. 3,740 
Vulkan Co. 3.700 13,700 (T) 
20.000 (R) 
20,000 (T) 


20,000 (T) 
18,450 44,000 (T) 
14,200 25,000 (T) 
4,100 15,000 (R) 


. Odero ? : 9.830 
Odero 9.830 


20,700 


4,500 


22,075 
22.075 


23,000 (T) | 20-75 


= Reciprocating engines. 


Speed. 


21 Babcock 


2) 


10 12in. Battleship 

10 12in, | ” 

10 12in. 

8 12in. 

8 12in. 

8 12in. 
49-2in. 10 7-5in. | 


Babcock 
Yarrow 
Babcock 
Yarrow 
Yarrow 
Babeock 


Yarrow 


Armoured cruiser 


Battleship 


Belleville $12in. 10 7-6in. | 
1 i Armoured cruiser 


Guyot 4 7-6in. 
Niclausse } 14 7-6in. 


Thornycroft 10 4in. 
10 4in. 
10 4in. 


- 3rd class cruisers 


” 


Battleship 


Miyabara 12in. 12 10in. 
me Armoured cruiser 


12in. 8 Sin. 

12in. 8 8in. x i 

2 6in. | 3rd class cruiser 
| Seout 


’ 





Battleship 


Babcock | 2in. Sin. 
Armoured cruiser 


Bleychenden | in. Sin. 

abcock | in. & Sin. 

Belleville : in. 8 Sin. 
2 8in. | Battleship 

6in. | Armoured cruiser 


Express 
a Scouts 
Niclausse 


Boilers. 


Armament. Class, 
10 12in. Battleship 
10 12in. | * 

3 4in. | Seout 
10 12in. Battleship 


“75 Yarrow 
75 


Babcock 


~) 
an 


Niclausse 12 9-4in. | 
12 9-4in. | 
12 9-4in. | 
12 9-4in. | 


Battleship 


Agts 


Belleville 


i 
on 


Thornycroft | if 
* ee 12in. or 16 samt | 
12 Min. 
10 4in. 
10 4in. 


=) 


Armoured cruiser 
Cruiser, 3rd class 


4 10in. 8 Sin. Armoured cruiser 


410in. & Sin. 


Belleville 


Battleship 
Armoured cruiser 


12 12in. 
12in. 8&8 10in. 
l2in. & Sin. 
6in. 10 4-7in. 


Miyabara 


4 
4 
2 


Cruiser, 3rd class 


: ? ? Armoured cruiser 
10 12in. 


Battleship 
10 12in. 9 


Note.—In the H.P. column (T) = Turbine, (R) = Reciprocating engines. 


In 1906 the ships laid down were as follows :— 


British 
French 
German 
Italian 
Japanese 
Russian 
U.S.A. 


Comparatively little is known even yet about the three 
cruisers of the Inflexible class, which have been some- 
what delayed in construction. They are stated to have 


Battleships. 
1 


least half as big again. 
| construction are, however, the well-tried and successful 
“C” type. 


been retarded owing to changes in design; but there is no | 


confirmation of this. The feature of these ships is the | 


Guns. 


placing of the two amidships turrets en echelon, a revival | 


of an idea of some thirty years ago, which has little to | 
commend it save on paper. The first three turrets are | 
all on the upper deck level, the aftermost being a deck | 


below. There is a single big mast forward, and three 
funnels—two forward and one aft. Very special interest 
attaches to these cruisers on account of their immense 
size and their uniform armament of eight 12in. guns. The 
growing tendency in naval circles is to regard them as 
unnecessarily powerful as cruisers and too lightly armoured 
as battleships. It is felt that the immense cost of pro- 
duction renders multiplication of the type practically 
impossible, and the demand for something smaller and 
more easy of reproduction is likely to receive attention in 
the 1908-09 estimates. It may, however, be observed 
that the case is so complicated that only war can actually 
decide the question as to whether afew invinciblé cruisers 
are better than a larger number of less all-powerful | 
craft. 


| enough. for use in 1907-8 ships. 


In the matter of guns, 1907 has seen no very great 


Armoured cruisers. 
» 


Most boats at present under 


Small cruisers. 


0 
2 
0 
1 
0 
0 


more a matter of proving-ground theory than of actual 
practice. Shell fire still holds the field in naval estima- 
tion on account of its demoralising effect and the difficulty 
of landing projectiles on the vitals of a ship. Still, how- 
ever this may be regarded, it will scarcely affect the future 
of rivetless armour, since shells that do not penetrate 
make rivets fly quite as much as A.P. projectiles. 


| advance. The 12in. 45 calibres, Mark XI. of 1906, has | 


been slightly lengthened for use in the St. Vincent class, 
but the experimental 13°5 of 45 calibres has not matured 


be mounted in the 1908-9 estimates ships, eight being 
carried, disposed as in the Inflexible, but much depends 
upon how those ships succeed, and also on foreign pro- 
gress. The Admiralty has, very wisely, decided not to 
force the pace in guns. Much progress has been made on 
fire-control fittings—the one calibre system having greatly 
aided this. The daily Press during September had some 
very imaginative stories concerning new inventions in this 
direction. It may suffice here to say that there was-some 





foundation for the reports, but. not exactly of the kind 
supposed. In theory British ships will soon -be able to 
hit as easily at’ 10,000 yards as at 4000; but it yet remains 
to be seen whether practice will bear out theory. 


It will possibly be | 


Torpedoes. 

| Immense advances have been made during 1907 in 
| torpedoes so far as the British Navy is concerned. All 
| details are strictly confidential, and very little has leaked 
| out. Enough, however, is known to suggest that in this 
matter we are a good way ahead of most of our rivals, 
and almost incredible speeds of 45 knots are said to have 
been attained. New type explosive charges have also 
been experimented with. 

| 

| Wireless Telegraphy. 

| In wireless 1907 has seen marked advances. The 
majority of our ships are now being fitted with the 
improved system, which is effective over greater distances 
Very wisely, the 


| than war is ever likely to demand. 
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utmost 
strietly 
in which “ strictly confidential ” is justifiable. 


Naval Engineering. 

The past year has seen no particular novelties—the 
turbine principle has become more general abroad, but its 
adoption, so far as our Navy is concerned, does not date 
from 1907. A patent taken out by Mr. Charles de Grave 
Sells for direct control of turbines from the bridge does 
not seem to have yet reached the practical experiment 
stage, but it is possibly an indication of the next step. 
During 1907 at least two accidents have occurred simply 


and solely through bridge orders being misunderstood in | 


the engipe-room, and the one-time dream of “ battleships 
worked like motor-cars”” may come tiue some day. 

In the matter of steaming, the Drake and County classes 
have held their records—the Drake, King Alfred, Corn- 
wall, Lancaster; Cumberland, and Berwick having all 
made extremely creditable records. Some remarkable 
steaming has also been done by the King Edward; but 
the rest of this class has fallen behind expectation to a 
greater or less degree. 

Among the disappointments the Dreadnought is to be 
reckoned. This ship has steadily refused to emulate her 
trial results, though many experiments have been made 
with her propellers. It is understcod that she is con- 
siderably deeper in the water than designed. 

The ex-Chilian ships Swiftsure and Triumph proved more 
successful in 1907 than in the preceding year. Their one time 
very heavy coal consumption has been greatly reduced. 
The Cavopus class, which towards the end of 1906 fur- 
nished some deplorable examples of lame ducks, are at the 
present time refitting. The two in commission, Vengeance 


und Ocean, have recently steamed extremely well. Several | 
of the old Majesties have also done good steaming for their | 


age. Most of the ships of the Edgar class continue to keep 
up their speeds in a remarkable way. The Eclipses, on 
the other hand, have done uniformly badly, and seem to 
be pretty well worn out. Some of the Arrogants of nearly 
similar date are, however, stil] keeping up very fair speeds, 
the Gladiator having done 19 knots on an eight hours’ 


passage trial in rather bad weather, usually a sad handicap | 


to these short cruisers. 

Reverting to modern vessels, the Duncan class con- 
tinues to steam very well, every ship doing or exceeding 
the designed speed on the passage trials. Their ordinary 
cruising has exhibited, however, extraordinary varia- 
tions in coal consumption. For instance, the all-pur- 
poses consumption of the Exmouth was 89 tons against 
only 77 tons in the Duncan, the main engines using 70 tons 
and 65 tons respectively. These ships one and all prove 
economical in inverse ratio to the power demanded ; their 
economical speed being a very high one, and the usual 
10 knot cruising more costly with them than 17 knots. 

Oil fuel has not proved an altogether unmixed blessing. 
Its already obvious advantages for spurts have been 
proved this year as last on several occasions. It is an 
essential for every modern warship; but it may, perhaps, 
be regarded also as an added care. 


Boilers. 

Boilers have given very little trouble—the water-tube 
principle is now thoroughly understood. Belleville 
boilers—which, on account of the old-time agitation, still 
bulk largest in public memory—continue to work very 


well, and nothing is now heard of the old troubles. | 


The Babcock, with superheaters, is proving con- 
siderably superior in some respects to earlier models. 
The Yarrow maintains its position, while the Niclausse 


has certainly not lost ground. In all four types 
firm believers are to be found whose convictions 
nothing will shake. Use and habitude have _pro- 


bably something to do with this. Meanwhile, in the 
varieties of types the Navy benefits, each believer doing 
his utmost to prove his beliefs by results. 
have been sufficiently good to suggest that one reason for 


precautions are taken to keep our wireless progress | ruck as to be worthy of a page or even of a paragraph to 
secret and confidential—one of the few instances | itself. Still, there has been good, solid, and interesting work 





done, much of which will prove of ultimate importance. 
Besides this, greatly exceeding it in quantity, there has 
been a flood of machine-made rubbish which would dis- 
| grace a technical college in Alaska. 


| General and Theoretical. 


| 


Speculation as to the ultimate nature of radium and its 
| congeners has continued, but perhaps rather more languidly 
| than before. Madame Curie, using radium chloride con- 
| taining not more than 0-1 p.c. of barium chloride, has found 
| the value 226°45 for the atomic weight of radium, taking 
107°93 and 35°45 as the atomic weight of silver and 
chlorine respectively. It is notable that the metal radium 
itself is stillunknown. Lord Kelvin, in an endeavour to ex- 
plain the cause of the radio-activity of radium—an explana- 
tion not without difficulty for minds less colossal—leans to 
the view that the energy required for the loading of the 
radium atom, by virtue of which its most characteristic pro- 
perties exist, is acquired by a cooling of the atom in the 
course of its activity, and a consequent transference of 
heat from external sources to itself. Accepting this, it 
would appear that disappearance of activity will ndt 
oceur until the atom has lost its power of absorbing 
external energy, that is—presumably—until it is dis- 
integrated. The amount and distribution of radium in 
the earth’s crust continues to occupy physicists and 
| geologists, whose arguments are necessarily inconclusive 
because of their poverty in experimental basis; perhaps 
the most ingenious is that of Professor Joly, who suggests 
that the source of radium is external to the earth, and that 
the radiuin is picked up by the globe in its passage through 
space, and adds, with candour, that this view is arrived 
at by a process of exclusion. The properties and fate of 
the emanation have been the subject of remarkable 
researches by Sir William Ramsay. The emanation 
decomposes water, and the evolved gases contain more 
than their normal proportion of hydrogen; the reason for 
this excess, or alternatively a shortage of oxygen, is 
obscure. The emanation obeys Boyle’s law. According 
| to previous investigation the emanation per se changes 
into helium; now it is found that its ultimate products 
dey end on the nature of the material with which it is in 
contact, for with water it gives helium, and with copper 
nitrate yields argon and a trace of lithium and probably 
| sodium. The hypothesis is put forward that the products 
| of degradation depend on the molecular size and com- 
plexity of the companions of the down-going individual. 
When the small quantity of material available for the 
experiments on which these speculations depend is con- 
sidered, one is at a loss whether to admire more the skill 
of the chemist or his courage. 

Other general chemical matters, though not of such 
fundamental interest, may be mentioned. Once again the 
atomic weight of tellurium has been settled; the periodic 
|law must manage as best it can. An interesting sub- 
stance called ketene, CzH.O., has been obtained. It 
seems to be a dehydrated acetic anhydride—which sounds 
fairly dry ; however, there is hope of removing another 
molecule of water and obtaining carbon suboxide, C,0. 

The versatility of carbon as an element is illustrated by 
the behaviour of another of its oxides, not simply con- 
ceivable but preparable, C20; has been known for a year 
or more, but its properties have not yet been fully 
examined. It has a sp. gr. of 1°11 and a mp. of 
—107 dég. Cent., and breaks up on heating, giving a 
mirror-like deposit of carbon; its constitution is still a 
matter of debate, modern opinion inclining to the view 
that it is a malonie anhydride and not a lactone. 

The atomic weights of manganese and potassium have 
been re-determined with the usual impossible accuracy ; 
these exploits appear to be an American prerogative. 








And these | 


the prolongation of the “ Battle of the Boilers” is that | 


there is no absolute best or worst type, such as was at one 
time fondly supposed. 


General. 


Every effort has been made during the last few months 
to get proper refrigerating machinery for the magazines in 
order to ensure an even temperature. 
Iéna, Mikasa, and Aquidaban disasters has not been lost. 
In more general matters still, the entire naval policy of 
the present Government has been the subject of very 
acrimonious debate. Chiefly this has centred round the 
question of repairs, which under the rigid economy now 
practised have tended to get into arrears, or rather to be 
merely of a temporary nature. The bald facts are that 
the existing dockyards are unable to cope with the Fleet's 
upkeep, incidental repairs, and the bulk of the shipbuilding. 
The old policy of repairs in private yards is out of favcur 
with the Socialist wing of the Government, but there is 
little question thatthe Navy willsuffer ere long for the poli- 
tical principle involved. 
sive and thorough; those in the Royal Dockyards are 
usually neither one nor the other. The result is a steadily 
growing list of minor defects which in war might well be 
our heel of Achilles. 





CHEMISTRY. 


THE great event in chemistry last year has been the 
removal of its leaders. Moissan, Berthelot, and Mendeleef 
we gone. There are others, but they cannot be recog- 
nised as leaders until they are dead; on these conditions 
they will probably prefer their present relative obscurity. 
Chemistry, unfortunately, cannot claim Lord Kelvin as 
one of her kings; he was the monarch of a neighbouring 
territory, whose friendly visits were welcome and fruitful. 
Great events in the science itself are few. There is no 
one thing which can be picked out so much above the 


jor an article filling at least one number of THE 
ENGINEER. But rough division is possible, and it is con- 


|of the high heat of formation of the hydro-oxide, the 
| protoxides 


jan amalgam. 


Private yard repairs were expen- | 


The lessons of the | 


| venient to take those elements commonly recognised as 


Correlation of atomic weight and secondary Réntgen 
radiation has been attempted by Professor J. J. Thomson. 

The properties of the protoxides of the alkali metals 
have been newly investigated. The pure protoxide is 
obtained by partly oxidising the metal and distilling 
the surplus metal. As the dioxide is the more stable, 
the protoxide breaks up on heating into the dioxide 
and metal, as might be expected. Similarly on account 


form this body and the hydride when 
heated in hydrogen. They do not react with CO, in 
the cold, but at 800 deg. Cent. form the carbonate, a 





behaviour analogous with that of lime. The workis auseful 
addition to our catalogue of knowledge, and has interest 
as illustrating how to a certain extent the properties of 
scarcely known bodies may be predicted from general 
chemical considerations. Ammonium amalgam has | 
again been examined, this time by Moissan. By electo- | 
lysing a solution of ammonium iodide and mercuric 
iodide at a temperature of — 40 deg. Cent. he obtained 
at the cathode a mass of blue filaments which is 
soluble in mercury; the solution has the properties of 
Its instability prevents, as it has always 
done, a final demonstration of identity. 


Metals. 


Obviously a strict division of subject matter in such an 
article as this, which attempts a general review of 
the year’s chemical work, is impracticable; such a 
division would result either in a heading every two lines, 


typical metals in one group. Niobium, or columbium, as 
it is called in the United States, has been investigated by 
Werner von Bolton. Filaments of the pentoxide were 
heated to whiteness in carbon powder, being reduced’ to 
the tetroxide, which conducts electricity. These filaments 
of tetroxide, heated by an alternating current, are con- 
verted into metal. Larger quantities can be obtained by 
reducing the pentoxide with aluminium, just as chromium 
and manganese are prepared; some aluminium remains 
with the niobium, and can be removed by heating 





electrically in a vacuum. Pure niobium has a specific 
gravity of 12°7 — 12°75, a specific heat of 0°071 between 
21 deg. and 100 deg. Cent., and a melting point 1950 deg. 
Cent. The electrical resistance of a wire 1 m. x 1 sq. mm. 
is 0°187 ohm, and increases with the temperature. Itcan 
be welded and worked into foil. It acts as a rectifying 
electrode, similarly to aluminium, in a 10 per cent. solu- 
tion of sulphuric acid. It forms a hydride, a carbide, and 
a nitride ; is insoluble in the usual acids except—as might 
be predicted—hydrofluoric acid. In fact, it behaves most 
conventionally. Tungsten filaménts for glow lamps have 
been made by coating the brittle tungsten with a malle- 
able metal—say gold—bending it to shape, and volatilising 
the coating of gold by heating the filament electrically. 
Presumably the ductile coating holds the cracked filament 
together until it is welded by the heat necessary to 
volatilise the gold. 

Some evidence has been obtained of the existence of 
a peroxide of copper to which the formula Cu,0, has 
been assigned on slender grounds. 

By fusing chromium boride with a large excess of copper 
at the boiling point of the latter an ingot is obtained from 
which chromium can be prepared by dissolving the copper 
in nitric acid. It is stated that this chromium is more 
chemically active than the metal made by reducing the 
oxide in the usual manner; for example, it burns when 
heated in air, but whether this is due to its state of 
division, or to a real difference in quality, there is no 
evidence. The physical properties of the substance 
should have been determined. 

Except from’ a metallurgical or electro-metallurgical 
standpoint, little has been written about the metal which 
counts most for the engineer—iron. Controversy con- 
tinues concerning the mechanism of its rusting, the 
balance of opinion and experiment remaining strongly in 
favour of the old view that CO,, or an equivalent acid is 
essential for the oxidation and hydration of the metal. A 
good deal has been written about “ passive”’ iron, and 
again the old view that passivity depends on a film of 
magnetic oxide, holds it own. Tantalum steel has been 
deposed from its high estate, and is deemed no better than it 
should be. Probably, with it, as with vanadium and 
molybdenum steels, the truth lies between the statements 
of the enthusiasts and those who believe that nothing can 
be good for Fe but C. The relative volatility of silver, 
copper, tin and lead has been ascertained by Moissan, 
who places them in the order—lead, silver, copper, and tin ; 
lead being the most volatile, and copper and tin running 
something like a dead heat—if that is a proper term for 
the temperature of the electric furnace. The relative 
volatility of nickel and cobalt has been tried by Moissan, 
who finds that cobalt is much less volatile, the amount 
distilled by a given current in a given time being only one 
third that of the nickel distilled. These two elements are 
exasperating to the systematic chemist; they are 
amazingly alike, and yet in some essentials as different as 
twins. It has been rediscovered that copper and iron 
alloy to form a useful material—a fact known to the 
late Astronomer-Royal, and utilised by him many years 
ago. 





Electro-chemistry. 


The matter of most importance in electro-chemical 
work has been the continued effort to combine elemen- 
tary nitrogen in such a way as to make it industrially 
useful. The two principal methods, namely, the direct 
oxidation of nitrogen by the are and the formation of 
nitrides or nitrogen-carbon compounds from atmospheric 
nitrogen, have both been studied and worked, and at the 
moment of writing, although synthetic nitrates and 
nitrogen compounds useful as manures can be and are 
being prepared, the commercial situation is not com- 
pletely assured. There has been the usual rush and gush 
and the customary coolness and set-back. But of the 
outcome there is no doubt. Meanwhile an excellent result 
has been the stimulus afforded to the producers of nitrate 
from natural beds and the incentive to coke and producer 
gas makers to recover their ammonia. The situation is 
well examined in a pamphlet entitled “ A Critical Review 
of the Present Position of the Nitrogen Question,” by 
Dr. William Rabius, translated by Arthur G. Levy. 

The experiments made under the auspices of the 
Canadian Government on the smelting of iron ore in the 
electric furnuce have resulted in the conclusions that 
charcoal can be used instead of coke as .a reducing agent, 
that the elimination of sulphur takes place even with ores 
poor in manganese, and that titaniferous ore can be 
smelted without difficulty to produce a pig containing 
about 0-4 per cent. of titanium—a proportion not un- 
common in ordinary pig from the blast furnace. 

Other electro-chemical matters are the study of means 
to increase the current efficiency of processes for manu- 
facturing chlorates and hypochlorites. Chromates have 
been used, but for some purposes their colour is a draw- 
back. A cathode of magnesium has now been found 
serviceable. Probably both the achromate in solution and 
the magnesium electrode act in similar manner, deter- 
mining and maintaining the pressure at which electrolysis 
is effected. 

A laboratory method of preparing ozone by electrolysis 
of dilute sulphuric acid with a cooled, smooth anode and 
a high current density has been described. As much as 
28 per cent. of ozone is contained in the anode gases, 
which is a high yield. Apart from its intrinsic interest, 
a successful experiment of this kind is useful as a possible 
basis of an industrial process if ozone should ever be in 
commercial demand. 

A neat electrolytic method of analysis has been devised. 
It is common practice to rotate the cathode, in order to 
allow the use of high-current densities, but this plan 
presents some inconveniences. The new device is to 


| surround the electrolyte with a magnetic field, which, 


acting on the lines of current carried by the electrolyte 
from one electrode to the other, rotates the electrolyte. 
Truly a pretty notion. 


There is plenty of miscellaneous work of an interesting 
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kind, such as renewed researches on the setting of plaster 
of Paris, which has resulted chiefly in the conblusion that 
gypsum occurs in two conditions. and that in dehydration 
and in setting it passes through the orthorhombic form. 
Good evidence is adduced that, in spite of much previous 
work, so simple a substance as gypsum is very imper- 
fectly understood. As tours de force hydrazine chlorate 
and the perchlorate have been prepared; obviously their 
natural employment is as explosives, and to this they are 
to be applied. 
tended that the Leblanc process was not invented by 
Leblane but by Dizé. 

Although there is nothing startling to record, yet there 
has been much good work; the difficulty is to pick out 
the good work from the intolerable quantity of rubbish 
which smothers it. 
able for an improver should be kept in a decent obseurity ; 
their publication in important journals hinders know- 
ledge, and serves no use except to gratify a simple vanity. 
A literary styptic to the too easy writer of papers would 
be as valuable as verbal caustic is to a bore. 


ELECTRICAL ENGINEERING. 


So far as electrical engineering is concerned, the state 
of business during the past year cannot be said to have 
been satisfactory, if the whole of Great Britain is con- 
sidered. Some firms have been kept busy with orders for 
the foreign and colonial markets, but the demand in the 
home trade has not been so good as was hoped, and the 
prices of machines and accessories have fallen so con- 
siderably that there. has in some branches been scarcely 
any profit. Competition has been more severe than ever, 
and the results are seen on every side. One large firm in 
Manchester has been obliged to write off £1,375,000 of its 
capital, and a well-known firm of contractors in West- 
minster, with a capital of over £120,000, has been unable 
to pay any dividend. There is no doubt that this result is 
partly due to the competition of foreign firms, particularly 
those in Germany and the United States; but still, 
it seems fairly clear that the competition between the 
home firms themselves has now reached such a pitch that 
some liquidations must follow unless business improves 
in the coming year. The present condition of the money 


market is such as to discourage the undertaking of new | 


works, and the humber of private Bills before Parliament 
is less than usual. 


of electrical engineering in the past vear. 


Electrical Railways. 
The Great Northern, Piccadilly, and Brompton Railway 


was opened a few days before the close of 1906, and has | 


worked satisfactorily since ; the total length of the line is 
9 miles, and it is fitted with the Westinghouse automatic 
signal system. The traffic returns upon the Metropolitan 


and District Railway have not been very satisfactory; the | 


working expenses are greater now than they were when 
steam was employed, and the expected increase in the 
number of passengers has not taken place. 
appear to wear away faster with electric trains than with 
steam trains. The generating costs of the Neasden 
station were stated to be only 0°355d. per kilowatt- 
hour. The electro-pneumatic system of signalling and of 
working the train destination indicators appears to give 
satisfaction. 
Charing Cross to Golder’s Green, was opened for traffic 
last year. For the Hammersmith and City sections of the 
Great Western Railway a new generating station has been 
built at Park Royal, and in connection with it there are 
three sub-stations. The eastern extension of the City and 
South London Railway, 14 miles in length, was opened 
last June. We understand that the overhead electrical 
equipment of the Lancaster-Heysham line will be com- 
pleted early this year, and work has already begun upon 
the electrification of the South London branch of the 
London and Brighton and South Coast Railway. 
March last the section of the Baker-street and Waterloo 


Railway to the Great Central Station was opened, and | 


in June a further section to Edgware-road. 

In Germany the Blankenese-Ohlsdorf line of the Ham- 
burg Metropolitan and Suburban Railway is now worked 
by single-phase alternating current at 25 periods, and a 
separate supply at 50 periods is employed for lighting. In 


Italy a hydro-electric power plant has been built, and this | 
supplies single-phase current at 6000 volts and 25 cycles | 
for a single-track normal gauge line in the valley of San | 


Pellegrino, a well-known watering place in the Brembona 
Valley. On the New York, New Haven, and Hartford 
Railway the electrification has been completed from New 
York to Woodlawn, and is worked at 600 volts direct 


eurrent with the third rail for 11 miles, but from Wood- | 


lawn to Stamford—22 miles—by overhead wire at 11,000 
volts single-phase alternating current. 


As a contribution to history it is con- | 


It is time that mere exercises suit- | 


We shall now endeavour to take a/| 
rapid survey of the progress made in the chief branches | 


The rails | 


The new Hampstead Tube, running from | 


In | 


to over-running the safe speed, and to the fact that the 
| wheels were locked by the brake. 

There has been a considerable falling off in the demand 
for new tramway work, and this is not yet compensated 
for by the work of railway electrification ; probably the 
use of the motor omnibus has something. to do with the 

stoppage of progress in the tramway business. The 


| London County Council seems favourably disposed to the 
| G.B. surface contact system, which has been in use in 


Lincoln for about eighteen months; they propose to 
adopt it for the line from Aldgate to the county boundary 
| at Bow Bridge, and we believe that it is under considera- 
tion for the proposed new branch over Kew Bridge to 
| Richmond, to take the place of the existing horse-car 
| line. 

| The Laneashire United Tramways, Limited, have 
|recently installed a new 1000-kilowatt Curtis turbine 
| driving a two-phase alternator, and this is now in: satis- 
factory use. At the Castleford generating station of the 
| Yorkshire West Riding Tramways two Diesel oil engines 
} are used, each of 310 horse-power, and each is coupled 
| direct to a Dick-Kerr tramway generator. 

| In Johannesburg the first electric tramways started 
| running in February, 1906, and early in 1907 the whole of 
| the lines were electrified and all the horse cars super- 
seded. The total length of the lines is about 30 miles. 
| In Montevideo about 150 miles of line are in operation, 
|and the population is about 300,000. The plant is of 
| British manufacture. At Rio de Janeiro the Tramway 
| Light and Power Company owns about 22 miles of river, 
and power sutticient to generate about 50,000 horse-power 
with a hydro-electric plant. In Buenos Ayres, where the 
population is now about 1,100,000, the tramways have 
been entirely reconstructed and electrified onthe over- 
head system by J. G. White and Co. 


Electrical Generating Stations. 

The question of the supply of power by one authority 
for the whole of London, which has been under considera- 
tion for the last few years, has made no further progress 
towards settlement. The Bill promoted by the London 


before a Select Committee in June last, and was rejected. 
There are now sixteen 
private companies at work in the area, and the capital 
expended is about £19,000,000. A Bill was promoted by 
the London companies, but this has been rejected, and 
the chairman said that it would be sheer waste of public 
money to promote any further Bills. A Departmental 
| Committee of the Local Government Board has reported 
/upon the accounts of local authorities, and has recom- 
mended a standard form of abstract of electricity 
; accounts which may enable useful comparisons to be 
made in future. It somewhat curious that 
Board of Trade should require different forms of 
accounts for a private company and a local authority 
respectively far depreciation is concerned. 
|For the latter no provision is needed except for 
repairs and maintenance, while in the former case 
there must be allowance for depreciation in 
of leasehold works, buildings, plant, machinery, &c. 
Marylebone the new generating station belonging to the 
municipality is now at work. At Woolwich the present 
arrangement was reported upon by Sir Alex. Kennedy, 
and he recommended that one of the two generating 
stations should be shut down and the cost of energy to 
the consumer should be raised. The 
Council were losing £15,000 per annum, which was 
equal to a 5d. rate. The Islington authorities have 
added a Willans Dick-Kerr 1500-kilowatt turbo alternator. 
The Kent Electric Power Company has built a gene- 
rating station at Frindsbury, on the Medway, which 
| was opened in June last. The supply area is the whole 
of Kent, with the exception of the Isle of Thanet, and 
the company has bought up the Chatham, Rochester, 
and District Electric Lighting Company. The South 
Metropolitan Electric Company has just completed a fine 
station fitted with modern turbine plant and two-phase 
alternators generating at 3000 volts. Important addi- 
'tions have been made at Blackpool in the form of 
eight turbine generators, the last one being of 1200-kilowatt 
output, and built by Willans and Robinson. At Ealing 
the question of depreciation has been under discussion, as 
| the total allowance is only £7700 upon an expenditure of 
£190,358. 

At Stratford a new generating station has been put 
down for the Great Eastern Railway Company, and this 
supplies Liverpool-street Station and Hotel and the 
Bishopsgate goods-yard, as well as twenty suburban 
stations. The plant comprises three 1000-kilowatt turbo- 
| generators, and the current is three-phase at 6600 volts. At 
Ebbw Vale there are now about twenty miles of network 





is 


so as 


covering a large and straggling area with a three-wire sys- | 


tem having 500 volts across the outer wires, and supplying 
both light and power in that district. 
| In some of the large new ocean liners the generating | 


| plant is of very considerable size—in the Mauretania, for | 


Electric Tramways. 

The Board of Trade returns show that local authorities | 
which work as well as own their own electrical tramway | 
undertakings made net receipts of £2,529,752 for the 
year 1905, out of which £663,336 was placed towards 
reduction of the tramway debt, and £623,617 was carried 
to reserve and: renewal funds. The capital represented | 
was, £37,156,460, and it seems doubtful whether anything | 
whatever ought to be handed to the relief of rates. ‘The | 
Salford tramways are stated to make a profit of 0°88d. | 
per car mile; four new routes were opened last vear, and 
the gross profit for 1906 was stated as £79,713. 

The Glasgow undertaking showed £13,000 more profit 
in 1906:than-in 1905. In Leeds spécial experiments have | 


| example—there are four Parsons steam turbine sets, each | 
t | Electric Vehicles. 


driving a dynamo developing 4000 ampéres at 110 volts ; | 
these supply about 6000 16-c.p. lamps, and about 150 | 
motors, varying in size from } horse-power to 50 horse- | 
power; there are sixteen of the latter size for forced | 


| draught work. 


The Greenwich power station of the London County | 
Council has somewhat seriously aftected the Royal | 
Observatory. A Committee was, therefore, appointed to | 
consider the question, and it consisted of the Earl of | 
Rosse for the Observatory, the late Sir Benjamin Baker 
for the London County Council, and Professor J. A. Ewing 
for the Admiralty. It was decided that some of the 
engines were not properly balanced, but that turbine sets 


with gas producer plant and gas engines, but these gave 
so much trouble that they have had to be shut .down and 
the lighting and tramway work interrupted. The engines 
are of the Oechelhiiuser type, and steam engines have 
now been substituted. At Hankow, a town on the 
Yangtse River, about 600 miles above Shanghai, a generat 
ing station has been built and fitted with three 125-kilo 
watt sets, so that electrical progress is being made in thy 
interior of China. 

The New York Edison Company has just put down : 
7500-kilowatt steam turbine plant of the Westinghous: 
type. It has a maximum rated capacity of 11,250 kilo 
watts, and a guaranteed minimum consumption of 159 lb. 
of steam per kilowatt-hour. 

In Paris the St. Denis power station has been enlarged, 
and the first portion now contains twelve 6000-kilowatt 
turbine units, and supplies a great part of the current to 
the Metropolitan Railway. A large power plant has been 
erected at Necaxa, 90 miles north-east of the city of 
Mexico. This is a hydro-electric plant, generating current 
at 60,000 volts, and transmitting it by four lines of over 
head wires, each capable of carrying 10,000 kilowatts. 
In Rome, at present, an Anglo-Roman Company supplies 
the energy, but prices are high; it is therefore proposed 
to have a municipal station, and several schemes are under 
consideration, but we gather a three-phase system at 6000 
volts, with static transformers to give 220 volts, is to be 
used, 

The works of the Argyll Motors, Limited, at Alexandria, 
Glasgow, have been fitted with Rodger-Rowden-Crompton 
generating plant. Gas-producers are used, and there are 
eight sets each of 200 brake horse-power, with dynamos 
each of 65 kilowatts. 

A cement works which was formerly driven by oil 
engines is now entirely driven by three-phase induction 
motors with energy from the Cleveland and Durham 
Power Company. The energy is transmitted 13 miles by 
overhead wires and 11,000 volts three-phase current, and 





County Council in 1906 was again modified, and came | 


local authorities and thirteen | 


the | 


respect | 


Borough | 


| transformed down to 440 volts close to the motors. In 
| South Wales the first example has been given of driving 
| tin-plate rolls by electricity. This is effected by a 50 
| horse-power Peebles slow-speed slip ring induction motor 
geared to each roll shaft. , 

Textile mills are also taking up electric driving, and find 
| that the steady rotation has great advantages. Messrs. 
| Brown, Boveri have paid special attention to the driving 
| of spinning machines by means of three-phase motors. 
| In England .it appears that for 500 horse-power probably 

an electrical equipment is rather more costly than 
| mechanical equipment, but at 750 horse-power the initial 
| costs are about the same. Inacloth millin Germany electric 
| motors were used for driving looms ; at first group-driving 
| was tried, and one motor used for sixty-three looms and 
one for twenty-seven looms, but a single motor was after- 
| wards applied to each loom and found more efficient. 
| Collieries are putting down electric generating plants of 
| considerable size ; the Cambrian Company in the Rhondda 
| Valley have installed two Siemens Belliss sets, with three- 
| phase generators each of 1000-kilowatt capacity. The 
total power in motors is 1890 horse-power, and the current 
| is generated at 2200 volts, and transformed down to 400 
| volts. At the Lambton Pits, in Durham, current is supplied 
| by the Durham Collieries Electric Power Supply Com- 
| pany, and is delivered by overhead wires, at a pressure of 
| 6500 volts, by means of three-phase alternating current 
at 50 periods. Over 8 million tons of coal were obtained 
in Great Britain in the year 1906-by means of electrical 
| coal cutters; these were mostly long-wall machines, and 
the “disc ” pattern appears to find the most favour. At 
Nixon’s Navigation Colliery a plant consisting of three 
alternators, each of 700 kilowatts, by Crompton, and 
driven by Belliss engines, has been put down. 
Shipbuilders are adopting electricity wherever possible. 
At Palmer's yard, Jarrow, Henderson's transporter is 
worked by electricity, and the traveller runs along cables. 
Electric derricks are in use at the Clydebank shipyard of 
Messrs. John Brown and Co., and electric cantilever 
cranes have just been supplied to Beardmore’s Dalmuir 
yard. At other yards the tower crane with cross arm at 
the top seems to be in regular use. At the Middlesbrough 
Docks the original steam cranes are all now superseded by 
' electric cranes, and there are three generating sets, each 
of 360 brake horse-power, to supply current. An elec- 
trical transporter has been fixed at the Albert Docks, 
Hull, and great economies have been effected in the work 
of unloading vessels. In Buenos Ayres a very large silo 
has been built and fitted with complete electrical equip- 
ment for corn handling. It can receive 2400 tons per 
hour in bulk and discharge 1200 tons, besides receiving 
and embarking 500 tons in bags per hour. 

Considerable attention has been given to the utilisation 
of peat for the production of power. A recent proposal 
has been made to use a modified Mond gas process with 
peat as fuel in Ireland, and produce gas for driving gas 
| engines, and also obtain a large class of by-products. 
| Such a process is already in use in Italy near Milan, 
where a 2000 horse-power plant is employed: 


Considerable progress has been made in electric vehicles ; 
the Electrobus Company, Limited, has been running 
omnibuses regularly for the last six months, and they are 
practically silent. The batteries are supplied and main- 
tained by the battery makers for.2d. per car mile, and 
energy costs about 1d. per mile. The total costs per car 
mile, including depreciation, are said to be 9d., and the 
receipts 1s, 1d. It is stated that there are 4000 electric 


‘vehicles in use in New York for commercial: purposes 


only, and with energy available in London at 1d. per unit 
we ought soon to see’ a large increase in.the number of 
electric vehicles here. In Mayfair’the :Electromobile 


“been made on Whitecote’ Hill, which has -a gradient of | would not be objected to. The Committee recommended ; Company has.an extensive garage; and ‘obtains energy 
1 in’8:42, inorder to: test a new type of brake invented | that the, reciprocating sets should’ not ‘be used after | from the Westminster Electric Supply ‘Company at 400 
by Mr. Maley,-and this has given promising results. | 8.30 p.m., and they also stated that, in‘ their opinion, the | volts at id. per unit, and uses about~ 500,000 units per 
Several very seriows accidents have occurred: during the | present-site should not have been selected for a generat-| annum. A large number of landaulets, broughams, and 


_past year, notably the one at Carshalton, where a large 
number of persons was injured; this was said to be due | 


ing station. 
At Johannesburg the large new station was supplied 


victorias is let out on hire. One unit of current will 
propel a light vehicle about three miles; it appears that 
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in Paris a similar service could not be made to pay, as the 
charge for current was 4d. per unit. A_ petrol-electric 
vehicle was brought out last year by the British Thomson 
Company, and is specially applicable to commercial 
vehicles. The installation was fitted up on a Wolseley 
omnibus, and consisted of a dynamo driven by a petrol 
engine, and supplying current to two electric motors, which 
themselves actuated the vehicle. Another omnibus known 
is the Hart-Durtnell type was fitted with a petrol engine 
und polyphase generator with series-wound exciter. 


Electric Lamps. 

Considerable progress has been made in the manufacture 
of improved types of electric lamps, the Tantalum and 
Osram lamps, and the Tungsten lamps are being widely 
used with very good results, but for pressures not exceed- 
ng 180 volts. Lamps are listed for 200 to 220 volts, but 
they are not yet obtainable freely. We hope satisfactory 
lumps for these pressures will be readily purchasable this 
year, and if so the greatly increased efficiency should 
induce an extended use of electricity. A standard speci- 
fication for carbon lamps was issued by the Standardisa- 
tion Committee last year, which should be of use to the 
trade. Flame are lamps of novel design are being em- 
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ployed for public lighting and the illumination of Oxford- | 


street. 


One of the arrangements with carbons inclined | 


to each other at a small angle seems to give greatly | 


improved dewnward illumination. The Cooper-Hewitt 
mereury vapour lamp, which has been used in the United 
States for some time now, appears to be coming into 
favour here; it is made for 350 candle-power and 700 
candle-power, and is very efficient. 

The Moore vacuum lamp is beginning to find some 
favour, and is made in lengths of tube of 40ft. to 200ft., 
and has an efficiency of about 1°2 watts per candle- 
power. As yet it has been used only for producing novel 
effects in this country, but its softened brilliancy may yet 
prove more pleasing than some of the more concentrated 
lights. 


Telephones and Telegraphs. 

The municipal control of the telephones proved unsatis- 
factory in Glasgow, and the control has now been taken over 
by the General Post-office. The condition of affairs in Ports- 
inouth appears to be very unsatisfactory. At Swansea there 
has been much dissatisfaction with the municipal control. 
At Hornsey a new common battery exchange has been 
built with equipment for 2700 subscribers at present, and 
with an ultimate capacity of 5400 lines. This was opened 
last November. 

In the United States business has recently been very 


poor, and we learn that the Western Electric Company, | 


of Chicago, which employed 26,922 hands in December, 
1906, had only 16,183 in its employ in October last. At 
the central telegraph-office in London a new arrange- 
ment has been made, which somewhat 
telephone exchange, so that now any metropolitan tele- 
graph office can be switched direct through to any other 
office, and so obviate the delay formerly caused by re- 
telegraphing messages. 

Improved methods of transferring pictures by tele- 
graphy has been perfected by Professor Korn and others. 
The Korn apparatus has a selenium cell, as most of the 
earlier apparatus had, but it seems to give superior results. 


With respect to wireless telegraphy, the Signal Corps | 


| 


as dangerous, and has consequently bzen legally prohibited. 
This prohibition has proved in many cases in the ‘lrans- 
vaal a serious drawback from a financial point of view, 
and a Commission was appointed to inquire into the 
matter, 
be so altered as to allow collieries to work with only one 


outlet until such time as a commercial output of coal is | 


reached, and that in the case of small gold mines with 
one outlet permission might be granted for general mining 
operations, provided that not more than fifty persons are 
employed underground at one time, and that the single 
outlet does not extend more than 500ft. from the surface. 

In this country the mining industry is constantly the 
subject of new legislation, and whilst during the past 


year there has been no new Mines Regulation Act, there | 
have been several Acts passed affecting the industry. | 
The Census of Production Act applies to mines and | 


quarries, and the Notice of Accidents Act makes import- 
ant alterations regarding the notification of accidents at 
mines and quarries. A new Order amending the list of 
permitted explosives was made on April 8th, and on 
March 5th thereport of the Departmental Committee on 
Bobbinite was issued. It showed that bobbinite and 
several other explosives, when insufficiently confined, are 
more likely to explode gas than those explosives which give 
a high charge limit when tested without stemming. On 
May 15th the report of the Departmental Committee 
on an Eight Hours Day for miners was issued; and the 


first report of the Royal Commission on Mines has also | 


been issued. This report is devoted exclusively to breath- 
ing appliances. The Commissioners do not suggest that 
the use of such appliances, the compulsory provision of 
which would not be justified at present, is likely to lead 
to any considerable decrease in the number of lives lost 
by explosions. Apart from actual rescue work, they may, 
however, be of great service in making it possible to deal 
with underground fires effectively. The use of breathing 
appliances is not without risks, but such risks can be 
largely obviated by a proper system of training, which 
could be provided by the establishment of central rescue 
stations. 


| Metals. 


of the United States Army have been using for some time | 


anew type of portable wireless apparatus designed by 
Mr. T. E. Clark. 

The English De Forest Company has put down for the 
General Post-office an installation for signalling across the 
Wash, 16 miles, from Hunstanton to Skegness. 


MINING AND METALLURGY. 
Coal. 
During the past year the coal mining industry has 
enjoyed a period of progressive activity that not often falls 


to its lot. Details of the production of coal in the United | 


Kingdom in 1907 are, of course, not yet available ; but 
there is every reason to believe that the output will prove 
to have been greater than in 1906, when the production, 
251,068,000 tons, was greater than in any previous year. 
Similarly in Germany and the United States the coal pro- 
duction constituted a record. The output of coal has been 


augmented by the sinking of new shafts. During the year | 


details have been published of shaft sinking operations at 
Bentley Colliery ; at Bowburn Colliery, Durham; at Meth- 
ley Junction Colliery, Leeds; at Polmaise Colliery, Scot- 
land, and at various continental mines. The freezing 
process has been applied at the Dawdon Colliery, and at 
the Wearmouth Colliery, and much information on the 
subject was brought forward at the Institution of Civil 
Engineers’ Conference in June. In France a method of 
shaft sinking was tried, in which cement slurry was forced 
through boreholes into soft fissured strata in order to form 
« wall within which sinking could be performed. 

Valuable work has been carried out by the Geological 
Survey in investigating the coal resources of Leicester- 
shire and of South Wales, and Professor Lapworth’s 
researches on the hidden coalfields of the Midlands have 
furnished much food for thought for all interested in the 
opening up of the coal seams concealed beneath the red 
rocks of that area. A discovery of considerable national 
lmportance was made on January 28th. When coal was 
struck at Lord Dudley’s sinkings at Baggeridge Woods 
ita depth of 560 yards, the discovery verified the pre- 
liction made by Mr. H. W. Hughes, in 1895, regarding 
the existence of coal under the sandstone to the west of 
the South Staffordshire coalfield. ~ 


Legislation. ° 

ver since the Hartley Colliery disaster, when 199 
miners perished for want of means of escape, the practice 
of carrying on extensive mining operations through a 
single outlet has been recognised in all mining countries 





Turning from coal to the metalliferous mining, we find 
that during the year much attention has been given to 
the investigation of mineral deposits. The demand for 
special steels has led to an active search for ores of 
tungsten and vanadium, and an important deposit of the 


sulphide of the latter metal has been discovered in Peru. | 
fhe British iron ore supplies were discussed at the | 
and much | 


British Association meeting at Leicester, 
information regarding the Scandinavian deposits was 
submitted. The iron ore deposits of Swedish Lapland 
formed the subject of a Carnegie Research memoir pub- 
lished by the Iron and Steel Institute, and on the occasion 


la: gel | of the Vienna meeting of that Society Professor Bauerman 
38e af | : ., . . 
| read an exhaustive paper on the Styrian ore mountain, 


one of the most remarkable iron ore deposits in the 
world. An important new source of iron ore supply was 
opened up during the year at Mayari, in Cuba. 
branches of metalliferous mining have been affected by 
the remarkable fluctuation in the price of copper, anti- 
mony, and tungsten. In Cornwall the fall in the price of 
tin has had a serious effect on the finances of some of 
the larger mines. If the tin sold during the last week of 
the year for £19,268 had been sold at last year’s prices, 
the mines would have received £10,800 more. As low a 
price as that current at the end of the year has not 
obtained since 1904. In gold mining a tendency towards 
the introduction of labour-saving appliances has been 
noticeable. The installation of such devices at the mines 
of the New Kleinfontein Company, Transvaal, has 
effected considerable reductions both in the working costs 
and in the number of unskilled coloured workmen 
required. . 
In Australia early in the year a record for deep golc 
mining was achieved at Bendigo, where gold quartz was 
struck at a depth of 4254ft. In May the report of the 
Transvaal Commission on Winding Ropes was issued. 
The Commission advocated the use of detaching hooks, 
and urged the advantages of periodical recapping of the 
ropes. A timely warning was also issued regarding the 
dangers arising from unsuitable lubricating dressings. 


Quarrying. 

In the quarrying industry considerable improvements 
have been made in the mechanical appliances employed. 
In Aberdeenshire, where the supply of granite of the highest 
durability and beauty is practically inexhaustible, the cable- 
ways and other appliances were studied with much interest 
by the Institution of Mechanical Engineers in August, 
and the granite quarries at Middleton-in-Teesdale were 
recently described at length in these columns. A hydro- 


| electric plant, containing many features of novelty, at 


a Welsh slate mine, was described in a paper read 
before the Institution of Civil Engineers in March. The 
scheme has been carried out in the Croesor and Cwmfoel 
valleys, near Snowdon, and includes all the essentials of a 
complete power system, it being the first example of so 
high a head of water as 860ft. being utilised in the United 
Kingdom. The plant installed at the Croesor slate mine 
for mill driving, winding, haulage, pumping, and lighting, 
affords a striking illustration of the three-phase system as 


-applied to slate mining. 


Metallurgy. 

In metallurgy, during the past year, there have been 
few announcements of new discoveries in processes; but 
there has been much discussion of new theories. The 
principal novelty to be recorded is the introduction of the 
electrically-driven rolling mill at Trzynietz, in Austria, an 
installation which was visited by the Iron and Steel 
Institute in September. The advantages of this innova- 
tion were quickly recognised, and there are atthe present 
thoment twelve such installations in operation or under 
construction. These have been ordered by the works at 





The Commission has recommended that the law | 


Other | 


| Resieza, in Hungary, at Rombach, at Hiisten, at Firminy,. 
|in France, at Osnabriick, at Meiderich, at Gelsenkirchen, 
at Waldegg, in Germany, at Diosgyér, in Hungary, and 
at the works of Dorman, Long and Co., at Middlesbrough. 
Another important novelty is the introduction of silicon 
rails by Mr. C. P. Sandberg, who has found that the 
effect of silicon added is very different from that of silicon 
| left in the pig iron. The silicon then toughens the steel 
instead of making it brittle. In this way a harder rail is 
obtained, which is better dble to withst:nd both the 
wear and the crushing at the ends cause: by the heavy 
axle-loads obtaining at the present day. Moreover, 
the evil effects of the modern high speed and temperature 
of rolling are obviated by cold-rolling of the rail-head 
only, by applying sprays of water to that portion of the 
| partially rolled rail at the various passes of the rolls. The 


| most notable researches published during the year in con- 
| nection with iron and steel have been directed towards the 

investigation of the ageing of steel, the relations between 
| the physical properties and the processes of manufacture, 
case-hardening, and segregation in steel. These researches 
| have important practical bearings, and have done much to 
| enlarge the knowledge of iron and steel. In conclusion, 
reference should be made to an important blue-book, com- 
piled by Miss A. M. Anderson and Dr. T. M. Legge, on 
dangerous and injurious processes in the coating of metal 
with lead or with tin and lead, the chief conclusion of 
which is that no lead should be used in the tinning of 
metal hollow-ware. 


OBITUARY. 


THOMAS CARGILL. 


We announce with much regret the death of Mr. 
Thomas Cargill, M. Inst. C.E., who was for nearly forty 
years a valued contributor to the columns of THe Ene1- 
NEER. Mr. Cargill was born in 1836. His father, who 
was born in the West Indies, was a Liverpool clergyman. 
Leaving school at a comparatively early age, Mr. Cargill 
became a student in the School of Engineering, Trinity 
College, Dublin, where he graduated in 1858 and took the 
B.A. degree. In 1859 he was a pupil of Mr. W. R. Le 
Fanu, M. Inst. C.E.; during that year he was engaged on 
Irish railway work. The next four years, 1860-1863, he 
was chiefassistant to Mr. Matthew Blakiston, M. Inst.C.E., 
an eminent Irish engineer. He then came to England, 
and had charge as resident engineer of Easton, Amos and 
Sons’ Erith Works. In 1866 he went into business as a 
consulting engineer, and engaged in parliamentary work. 
He executed the drainage of Hayes, in Kent, and designed, 
aniong other things, piers for St. Anne’s-on-Sea and 
Aldborough. 

In 1873 he wrote an important book, “The Strains 
upon Bridge Girders and Roof Trusses,” which was pub- 
lished by Messrs. E. and F. N. Spon. At that date the 
word “ stress” was rarely used by engineers. 

In 1870 he was elected Associate Member of the Insti- 
tution of Civil Engineers. He was transferred to membership 
| He was President of the Society of 
| Engineers during thé same year. He delivered his inau- 

gural address on February 5th, and, as was to be expected 
| from one who had made ironwork a speciality, much of 
the address was devoted to the consideration of large 
bridges. With the Quebee Bridge disaster in our minds, 
Mr. Cargill’s reference to the failure of the Ashtabula 
bridge on the Lake Shore Railway, by which 120 people 
lost their lives, possesses not a little interest. The bridge 
was constructed on the Howe truss system, was 150ft. 
span, and broke in two, dropping the train and one of the 
two engines by which it was drawn into the river. “This 
bridge,” said Mr. Cargill, “was only eleven years old, and 
in strong contrast to its lamentable failure after so 
ephemeral an existence, may be mentioned the fact that 
about three months ago a dinner was given at Bangor, 
in Wales, to celebrate the fiftieth anniversary of the 
magnificent suspension bridge of Telford over the Menai 
Straits.” 

Mr. Cargill was for several years municipal engineer at 
Singapore. Owing to the effects of the climate his health 
broke down, and he returned to this country. His death, 
which took place at 43, Streatham-hill, on the 24th ult., was 
the result of an illness extending over several years. He 
was a man of considerable literary ability, speaking and 
writing French almost as easily as English. When still 
a young man he married Miss Coulter, the daughter of a 
North of Ireland gentleman. Two sons and one daughter 
survive him. 





| in November, 1877. 


SeA WALLS AND BREAKWATERS.—At the fourth general meeting 
of this body held on the 23rd inst. in the Institution Rooms, Bath- 
street, Glasgow, Mr. J. A. H. Forman read a paper on ‘‘Sea Walls 
and Breakwaters,” in which he discussed wave action and treated 
of sea walls in sheltered and exposed positions. Detailed 
references were made to many well-known sea walls and break- 
waters by way of illustrating the trend of modern practice in this 
branch of civil engineering. A large body of the Association lately 
paid a visit to the basins and quays now under construction by the 
Clyde Trust at Yorkhill. The work in progress there was found to 
be interestingly representative of modern methods of quay and 
wharf construction. It includes a wharf of ferro-concrete 
construction—Hennebique system—120ft. long by 30ft. broad. At 
the time of the visit, sheet piling in the back row of piles was being 
driven. At another part of the works the main and sheet piles 
of a wharf in creosoted pitch pine, 374ft. long by 30ft. broad, were 
being driven, and the fixing of struts and braces was seen in progress. 
At another part the construction of a quay wall founded on 
concrete monolith substructure, now so largely adopted by Mr. 

’, M. Alston, engineer of the Clyde Trust, was* a feature o/ 
interest. Trench excavation, setting of shoes, and sinking cf 
monoliths Were processes in progress. At various other parts the 
building of a substructure founded on boulder’clay and on rock, ard 
of the superstructure of an ordinary quay wall, also excited interest. 
The party of visitors afterwards journeyed to Renfrew, and were 
shown the works in progress there connected with the new basins, 
slipways and- repair shops laid down by the Clyde Trust to take the 

lace of the repair works at Dalmuir, some time ago acquired by 
William Beardmore and Co. 
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THE NEW SOUTH YORKSHIRE COALFIELD. 


ALTHOUGH the past year has not witnessed the winning 
of coal in the New South Yorkshire Coalfield as in years 
past, it has been a period of remarkable character with 
regard to the development of the existing new collieries, and 
the leasing of valuable unworked coalfields second to none 
in the United Kingdom. Within the past three or four 
years coal has been won at Frickley, Silverwood, and 
Dinnington collieries, in the new coalfield of the river Don 
in the Doncaster district. These collieries have undergone 
rapid development during the year, and are producing a 
large tonnage daily. The most important event of the year 
has been the winning of the Barnsley seam of coal at a depth 
of rather over 600 yards. Singular to state, the engineers in 
charge of the concern, knowing there was a fault between the 
Brodsworth and Frickley collieries, calculated that the seams 
would not be met with under 900 yards, and provision was 
made for dealing with it accordingly. The coal was, however, 
won last October, and the Barnsley belt was met with and 
was found to be approximately the usual 9ft. in thickness, 
7ft. of which is unbroken coal of good quality. Should the 
seam prove to be continuous and workable, it will be the 
means of developing the Doncaster Coalfield, where large, 
unbroken tracts of proved coal exists. Some idea of the 
extent of the undertaking may be imagined when it is stated 





that provision is being made for dealing with 5000 to 6000 
tons per day, an output more than ten times as large as 
many South Yorkshire collieries produced a quarter “of a 
century ago. So serious was the undertaking looked upon at | 
the outset that the Staveley Coal and Iron Conspany sought | 
the co-operation of the Hickleton Colliery Company, and a | 
nominal capital of £300,000 was provided to work the 
concern, the promoters of which leased 6000 acres of | 
minerals from Mr. Thelluson, of Brodsworth Hall. Latest 
advices show that considerable progress is being made in 
opening out the underground workings, it being intended to 
place coal on the market early in the new year. The sink- 
ings during the year at the new Bentley Colliery, near 
Doncaster, have gone on fairly successfully, and it is now 
thought the Barnsley seam will be met with at about the 
same depth as at Brodsworth. Preparations for sinking the 
new Malby Colliery, which belongs to a powerful company, 
are being made. Several thousand acres of minerals have 
been secured and a borehole has been put down to a depth of 
400 yards to test the coal measures. The Staveley Coal and 
Iron Company is evidently favourably disposed towards the 
New South Yorkshire Coalfield, for it has recently leased about 
5000 acres of minerals cn the estate of Lady Isebella Baltic 
Wrightson, and is about to sink two large shafts on her 
estate near Balby, a few miles from Doncaster. Sinking 
operations, it is expected, will be commenced shortly and it is 
intended to use the sinking appliances used at the new Edling- 
ton Colliery. The sinkers, too, recently employed at Brodsworth 
are to be transferred to the new colliery. Other unworked 
areas of minerals in the new coalfield have also been secured, 
so that there are now but few estates which have not been 
placed under lease. The opening out of those large under- 
takings will in a few years change the town of Doncaster and 
its rural suburbs, making it an important coalmining 
capital. 








AUSTRALIAN NOTES. 





Australian mail contract.—The new mail contract has now been 
officially announced as having been let to the Orient Steam Navi- 
gation Company for a period of ten years, dating from the year 
1910 ; the service is to be fortnightly, and the subsidy is fixed at 
£170,000 per annum. Steamers are-to be of 11,000 tons gross ton- 
nage, with a speed of 17 knots. Mails are to be delivered in 638 
hours, Brindisi to Adelaide, a reduction of fifty-eight hours on the 
present service. Vessels are to call at Fremantle, Adelaide, Mel- 
bourne, Sydney, and Brisbane, and at least six of them at Hobart 
during the months of February to May inclusive. The mail service | 
is to be performed by the Orontes, Omrah, Ophir, and Ormuz, and 
five new mail ships specially built. Two more new vessels are to | 
be added within eighteen months and six years respectively from | 
February, 1910. Each new vessel is to provide insulated space for | 
not less than 2000 tons of 40 cubic feet, and the freights charged | 
are not to exceed $d. per pound for butter, and 60s. per ton for | 
fruit. White labour only is to be employed, and there is to be no | 
discrimination between unionists and non-unionists. If earnings 
be decreased or expenses increased by reason of the Commonwealth | 
shipping legislation, to the extent of not less than £5000 a year, 
contractors to have power to determine the contract, unless the 
subsidy be increased. If an accelerated service be provided 
by any competing line, the contractor is, after the fifth year, 
to provide a service equal to it. Wireless telegraphy is to be 
installed on the mail ships after it has been put to work on the | 
Australian coast. The contract is to begin in February, 1910, and 
to continue in force until February, 1920. 

New South Wales coal strike.—After persistent rumours for some 
time the whole of the northern coal miners went out on strike on 
the 13th November. The serious effect of the stoppage of the coal 
supplies in the Newcastle and Maitland districts is far reaching, 
for not only do these districts supply the major requirements 
throughout New South Wales, but the other Australian States and 
the oversea supplies are principally obtained from the same source. 
So important is the matter to the general public that the New 
South Wales Premier, Mr. C. G. Wade, has offered to mediate 
between the parties, to bring about a settlement of the dispute. 
Unless work is shortly resumed a great number of works will have | 
to close down, and already the ferry services are limiting their | 
trips. Up to the present no definite reason is given for the 
miners’ strike, although one of their maifi points is that the pro- | 
prietors should raise the selling price of coal, oversea, to 12s. per | 
ton instead of 11s. as agreed upon. This is so that the hewing ng | 
rate would be increased by another 4d. per ton, in accordance with 
the sliding scale. A grievance that has been fermenting with the | 
miners for some time past is against the adoption of the coal- 
cutting machines, which are being brought into use in a number of | 
the mines. Complaints are made that the electric sparking of the 
machines is dangerous, and a Royal Commission is now sitting to 
investigate into the charges. An interim report has been called 
for by the Premier on this matter, and he has asked the miners to 
formulate their charges, when he intends to take drastic steps to 
bring the strike to a termination. The export of coal from 
Newcastle, New South Wales, for the first ten months of the year | 
amounted to nearly 3,700,000 tons. 

West Australian railways.—-A very detailed and interesting | 
report on the working of the Western Australian railways for the 
year ended June last has been published by the Commissioner of | 
Railways. An additional 152 miles of line have been o ned | 
during. the year. The gross earnings have realised £97,111 less | 
than in the previous year, while the working expenses have been | | 
reduced by £65,846. Goods and live stock tonnage shows : 
decrease, as also the average distance carried, which makes 


| satisfactory can be placed on record. 


decrease of 11°17 per cent. in the ton-mileage. This has been met 
by a saving of 10°39 per cent. in the train mileage run. Differing 
from some of the other State Railways, the working expenses a 
directly charged with all legitimate expenditure, which in some 
cases means an increased expenditure outside the administrative 
control, and for which no special benefit is derived. The following 


charges were included in the working expenses for the year under 


review :— 
£ 
Provision for the replacement of obsolete rolling stock 40,358 

Expenditure on improved draw gear, &c. ' 8,633 

Special expenditure on ballasting, sleepering, &e. 16,279 

Betterments to way and works .. . 3,166 

Subsidy to native coal industry, i.e., “excess price ‘paid. over 
equitable value .. 

Subsidy to goldfields water supply, & i.e., “excess price ‘paid 
over equitable value .. . 8,724 
Analysis of Working compared with the Previous Year. 

1906. 

Total lines open for traffic .. .. sed has ,61 

Average miles open .. ney Rds 

Capital cost, £ 

Cost per mile worked, £.. 

Gross earnings, £ : 

Working expenses, £ 

Net earnings, : 

Surplus earnings ov er Ww orking ex- 
penses and interest, a 

Working expenses to earnings, 

Profit to capital, % .. 

Earnings per average mile, £ 

Ww orking expenses per av erage mile, £ 

Net earnings per av er mile . 

Train miles, S 

Passenger journeys . 

Goods tonnage Ss 

Live-stock tonnage . 

Average number of e mploye és for 
year, No. .. 8 ; 


AND GENERAL TRADES 


WOLVERHAMPTON, 


IRON, COAL, 
BIRMINGHAM, 
DISTRICTS. 


(From our own Correspondent.) 


The Steel Trade in 1907. 


THE 
OF 
OTHER 


much the greatest interest attaches to steel. The chief feature 


accurately represent the actual situation, as in 


of a steady lowering of the Bank Rate, are this week expecting to 
make ironmasters more cheerful, The first quarterly meeting of 
the year, which is fixed for January 9th next in Birmingham, is 
anticipated with considerable expectation. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


After the Holidays. 

THE heading, ‘‘ After the Holidays,” does not quite 
respect of the 
lighter staple industries of cutlery and plat d ware the holidays 
in several directions are being extended over this week. Regarding 
the heavy trades generally, the re-opening of departments has 
been regulated chiefly by the work in hand. In several large 
establishments operations were re-commenced on the Monday, and 
at others on the Tuesday, but, for the reason stated, it was not « 
general resumption. In other instances the week has been utilised 


| to a large extent in making the repairs usually attended to at this 
| Season, and completing stock-taking as well, though the Christmas 
| holidays are not so much a stock-taking time as they once were. 
In the coalfield an effort was made to get work resumed last 
| Friday and Saturday, but it was not very successful, as the miners 


| did not turn up to resume duty. 
| and Tuesday, 


AND | 


| advanced season of the year. 


The pits reopened on Monday 
but New Year's Day was observed as a holiday. The 
active condition of the coal trade’ would have justified a consider- 
able curtailment of the ** play” days. In the industries of Shettield 
and district, as a whole, there is adequate work in hand to make a 
fair start in the New Year, but there is‘a pretty general agreement 
that no considerable bulk of fresh orders is coming forward. It is 
too early yet, however, to form any detinite idea of the prospects 
for 1908, 


The Coal Trade. 

Such stocks of domestic fuel ax had accumulated during 
the continuously mild weather before Christmas—and they were 
by no means large-- have no doubt been absorbed during the 
stoppage for holidays, and, sharp winterly weather having set in, 
the demand for house coal is certain to be brisker than it was, 
Values are reported unchanged, best Barnsley making up to 
13s. 6d. and 14s, per ton, and secondary grades from 12s. per ton. 
The steam coal exports continue good, having regard to the 
From Hull, for the week ending 


| 2lst December, the weight sent to foreign markets was 42,772 tons, 
“fia cease | compared with 34,749 tons for the corresponding week of last year. 
IN reviewing the trade of this district for the past year | I ‘ ; ty | Stebonese seis 


was the determined international competition that appeared in | 


the last four months, and this will make the year memorable. 
The year opened with steel, both products of native manufacture, 
selling at £6 10s. to £6 12s. 6d. for Bessemer billets and tin bars, 
and Siemens qualities about the same figure. 
regarded as an extreme one, characteristic of 


“boom” periods. 


It was, however, obtained by reason of the then absence of inter- | 


national competition. At midsummer came the first tidings of 
decreasing buoyancy in America and Germany, and at the July 
quarterly meetings it was rumoured that German steel was once 
again obtainable in small quantities. Midland steelmakers were 
not slow in taking alarm at the changed conditions which the 
decline in German internal trade had produced. In the middle of 
August it was reported that the Germans were offering steel 
plates at 5s. per ton below Midland makers. Midland prices 
were brought down to meet the competition, and mild 
finished bars were also reduced 5s., becoming £7 lds. to 
£8 per ton. Bessemer and Siemens billets and tin bars were 
reduced 5s. to 7s. 6d. per ton, and either one or the other might 
have been obtained at £6. Reports from America in September 
became so bad that steelmakers expressed apprehension of the 
possible early arrival of American material. German tin bars were 


| selling at £5 12s. 6d. to £5 15s., delivered. Staffordshire and 


native prices simultaneously fell to £5 17s. 6d. per ton. Some 
good contracts at this time went abroad. Native joists fell to £7 
and £7 5s., but angles and other descriptions of sectional material 
mainvained the Association’s standard of £7 5s. to £7 10s. Before 
October was entered upon French and Belgian material was offer- 
ing as well as German, and these makers were all offering sheet 
bars at even £5 10s., or 10s. below British prices. The chief draw- 
back to the success of the foreigners was that they could not 
guarantee delivery in any specified time. Belgian and French 


| imported bars quickly fell to £5 5s. and £5 7s. 6d. per ton, but 
| Midland sellers declined to go below £5 15s., 


and buyers were by 
| no means eager to buy the home product. There was an increasing | 
| disposition to hold off the market. The year closes with foreign 
| billets offering at £4 15s., and Midland sellers demanding £5 per 
ton. 


The Iron Trade in 1907. 

The best position in the manufactured iron trade for 1907 | 
has been occupied by galvanised sheet iron makers and the bar | 
iron makers. These ironmasters may be said to have had a good 
year. But respecting the other branches of the trade nothing very 
year were the best. All prices evidenced an advancing tendency 
at the start of the year. 


It had been expected that unmarked bars | 
would have been advanced, since, during the same week, 
the prices of Lancashire and Middlesbrough bars had been put 
up 5s. per ton to £7 15s. in the former case and £8 in the latter. 
No change, however, was made in Staffordshire unmarked bars. 


£8 10s.; gas tube strip, £7 10s. to £7 12s. 6d.; and rivet iron, 
£7 15s. per ton. Black sheet makers were in a favourable position 
as far as the value of work was concerned, but spoke of a marked 
dearness of steel material. Sheets, singles, were £8 17s, 6d. to £9 
doubles, £9 to £9 2s. 6d.; and trebles, £9 12s. 6d. to £9 15s. per 
ton. Galvanisers held large orders, some of which had been taken 
at premiums of from 10s. to 15s. per ton above the Associa- 
tion price. Strip was £15 5s. f.o.b. The April quarterly 
meeting did not show as much business as the January 
fixture had done, and prices were easier. But there were 
plenty of inquiries about. Unmarked merchant bars showed 
a drop of 10s. on three months before, the price having 
receded to £7, but North Staffordshire crown bars still com- 
oe £7 15s., and Staffordshire marked bars were unaltered. 

There was not so much buoyancy about the galvanised sheet trade 
as three months earlier there had been, yet makers were still able 
to report themselves as very busy. In the interval since the 
January fixture prices had officially advanced 10s. per ton, bring- 
ing the standard up to £13 15s. per ton, and this advance was still 
| maintained. The high and still advancing value of spelter was 
chiefly accountable for the advance. Black sheets had in cng 
got down to £8 15s. for 24 w.g. material, a sharp fall of 5s. 
7s. 6d. per ton. Clearly black sheets were not equall 5 He one the 
prosperity of galvanised sheets, and this has, indeed, been a 
peculiar feature of this branch of the trade right arcaghons the 
year. The midsummer meeting of the trade was a quiet one. 
The October quarterly meeting was not marked by any great 
| aecession of business, und from this period dates the commence- 
| ment of the trade decline. 


New Year Outlook. 

The outlook for 1908 is improving the nearer members of 
the iron trade come to business. - The expectations of three weeks 
ago have been enlarged, and better reports from America, added 
to less stringeney in the nioney market at home, with the prospect 


At the January quarterly meeting | 
| Staffordshire marked bars were reduced to the £9 standard to | 
| which they had been advanced only a month previously by a rise 
| of 10s, per ton. 


| customer with 2985 tons, 


with 8440 tons, heads the list, Hamburg, with 5662 
From Grimsby, for the week ending 
December 27th, the exports amounted to 24,789 tons, against 
18,972 tons for the similar period of 1906. Riga was the largest 
a close second being Oxelsund with 


Rotterdam, 
tons, taking second place. 


| 2861 tons. 


This price was | 





| 


| 


| a fair trade is doing. 


} 


No. 4 
| good merchant sorts standing at £7 10s. Hoop iron was quoted at | 





North-Eastern Coal Contract. 

The most important coal item of the week is the settlement 
of the North-Eastern contracts for locomotive fuel, to which 
frequent reference has been made. The South Yorkshire colliery 
owners at first unanimously fixed upon the ruling contract price, 
12s. per ton, for supplies to the North-Eastern Company for the 
current year. The company offered 10s. 9d. The coalowners then 
made a concession, reducing their tenders to 11s. 6d, to which the 
railway company responded by offering 11s. per ton. On Monday 
the coalowners met the company’s offer with a further concession, 
reducing their demand to 11s. 3d. per ton, to which price the com- 
pany agreed. The rate paid last year by the North-Eastern Com- 

any for South Yorkshire coal was 9s. 6d. per ton. The North 
Eastern, it should be mentioned, paid 1s. per ton more than other 
railway companies during the first part of last year. 


Trawlers’ Coal Contracts. 

Statements have considerably fluctuated about the re- 
ported arrangements for the renewal of supplies of steam coal for 
the Humber fishing fleets. It was announced last week that the 
trawling companies had definitely closed with South Yorkshire 
coalowners at the rate of 12s. per ton, a price which would have 
been 2s. 6d. per ton more than they paid in 1907. But this 
announcement of a settlement was promptly contradicted. A 
meeting of the trawling companies, it was added, was to be held in 
Hull to consider the situation. That meeting was held this week. 
The companies, it is stated, have had revised tenders of 11s. 6d. 
per ton offered to them, but at the time of writing no intimation 
of their decision has reached us. In any case it cannot be long 
delayed. 


Coke, Coking Slack, &c. 

Coking slack maintains its former quotation, from 6s. 6d. 
| to 7s. 6d. per ton. At the present time there is no diminution in 
the demand for Lancashire and Yorkshire textile districts, where 
Better prices are being obtained for washed 
coke, but as the make is still very close to the demand, no great 
effort is being made to ‘trush” prices. Current quotations : 
Best washed coke, 12s. 6d. to 13s. 6d. per ton ; unwashed, 11s. 6d. 


The first five months of the | to 12s. 6d. per ton. 


The Iron Trade. 

As was anticipated, the year terminated without any change 
in the prices of Lincolnshire and Derbyshire irons. Although this 
| has been practically a holiday week so far as fresh business is con- 
cerned, there has been a little doing on local account. Current 
quotations at the opening of the year are as follows : Lincolnshire, 
No. 3 foundry, 55s. 6d. per ton; No. 4 foundry, 55s. per ton ; 
forge, 54s. 6d. per ton; No. 5 forge, mottled, white, and 
basic, 55s, 6d. per ton; Derbyshire No. 3 foundry, 57s. per ton ; 
No. 4 forge, 55s. per ton. In hematites, makers are not pressing 
to sell, and buyers are holding off, meeting their requirements 
from hand to mouth. Makers, it is stated, have still orders in 
hand sufficient to take the iron as manufactured. 


The Heavy Industries. 

For the moment, in two important departments—military 
and marine manufacture---the attitude is one of expectation. 
With the placing of orders for eT and cruisers, a fair share 
of the work for the material required in marine forgings, cast- 
ings, and specialities will no doubt come to Sheffield, where it is 
much needed. Fresh work in the armour-plate mills, under the 
new Admiralty programme, cannot now be much longer delayed. 
Engineering establishments engaged in special lines are fairly 
occupied. Railway material continues the most active in the 
heavy trades. 


Sheffield Corporation Tramways. 

This successful municipal undertaking has had another 
prosperous year, the total for the twelve months just ended show- 
ing an advance of £15,369 on last year’s receipts. The figures 
are, for year ending December, 1907, £286,876 ; 1906, £271,507. 
The results for 1907 are the more satisfactory when it is noted that 
the increase of 1906 on 1905 amounted to £20,751. The earnings 
in Christmas week this year amounted to £6284, an increase of 
over £600 in. Christmas week of 1906, and the largest amount 
taken in one week except in that of 1905, when the King and 
Queen visited Sheffield. The week’s takings then totalled £6664. 


Sheffield Chamber of Commerce. 

The annual meeting of this Chamber is fixed to be held at 
the Cutlers’ Hall, Sheffield, on the 24th of January. At the 
annual dinner, which takes place in the evening of the same day, 
the principal guest will be General Sir John D, P. French, 
Inspector-General of the Forces. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Tuesday. 
The Year’s Retrospect. 

Iy such a phrase were permissible, it might be said that 
the ‘‘career” of 1907, so far as pig iron is concerned, has been a 
very chequered one. ‘The early part of the year was notable for a 
slump in warrants, which fell to the extent of 5s. per ton. In this 
market, Middlesbrough brands remained fairly steady, and the 
deeline was not quite 2s, per ton, the opening figure being 71s. 10d., 
and the closing 70s. Lancashire pig iron was only offered in small 
quantities. In February it was quoted at 70s., and withdrawn at 
the end of the same month. Derbyshire at the opening was quoted 
U7s. to 68s., closing unchanged ; Lincolnshire, 6d. to 1s. lower ; 
staffordshire, 1s. lower ; while Scotch was 1s. to 2s. lower, accord- 
ing to brand. The month of February saw large exports of 
pig iron, but notwithstanding this, and the prosperity of the home 
trade, warrants fell 1s. to 1s. 6d. per ton. Lincolnshire opened at 
ids, 6d., closing at 64s.; Staffordshire, 64s. 6d. to 65s., closing at 
3s.; Derbyshire, 66s. 6d. to 67s. 6d., closing at 65s.; Middles- 
brough open brands, 67s., closing at 66s. ; Scotch, generally speak- 
ing, was a shade firmer early on in the month, but the finish was not so 
rood. In March, although there was a great deal of ‘‘cutting” in 
prices going on in crude iron, Derbyshire opened at 63s. 6d., closing 
at 62s. ; Staffordshire, 63s., closing at 62s. to 63s.; Lincolnshire No. 3 
foundry, 62s, 6d. to 63s. 6d., closing at 62s.; Middlesbrough open 
brands, 65s. 6d. to 66s. closing at 64s. 9d. to 65s. 4d. Scotch fell 
vd. to 1s. per ton, and hematite, both East and West, ruled rather 
lower. In April, contrary to usual experience, and probably owing 
to a renewal of buying on American account, coupled with tempo- 
rary scarcity, there was a rather unexpected revival in denadiy 
iron. Warrant iron recovered about 5s. per ton, which to some, 
though not to a great extent, affected this market. Derbyshire 
rose from 61s. to 63s. 6d.; Lincolnshire, 62s. to 64s. 6d.; Middles- 
brough open brands, following the course of warrant iron, 62s. 10d. 
to 67s. 10d. Staffordshire ruled 1s., and Scotch 1s. 6d. to 2s. 6d. 
higher. Shipments to Germany continued heavy, and locally a 
large quantity went into consumption. The upward course of 
prices continued with some fluctuation during May. Warrants 
again advanced. Derbyshire opened at 64s. to 64s. 6d., closing at 
H&s. to 68s. 6d.; Lincolnshire, 65s. 6d. to 67s. 6d.; Staffordshire, 
63s. to 67s. 6d.; Middlesbrough, 68s, 4d. to 71s. Scotch iron went 
upin even greater ratio. Gartsherrie, for instance, opened at 
76s. to 76s, 6d., closing at 79s. to 69s. 6d. Other sorts were 
is. to 5s, per ton dearer, The changes of the Manchester market 
at the close of the first half of 1907 were favourable to buyers. A 


small surplus of Lancashire foundry iron was on offer and speedily | 
closing at 64s. ; | 


cleared at full rates. Derbyshire opened at 68s., 





Lincolnshire, 67s., closing at 65s. 6d. to 66s.; Middlesbrough, | 
71s, closing at 66s. 4d.; Staffordshire, 67s. 6d., closing 
at 64s. 6d. Scotch did not fall to the same extent, though 


Eglinton was 2s. to 3s. per ton lower at the close. July 
saw some anxiety on the part of merchants to effect sales, so as to 


cover speculative buying on their part. 


tds. 6d.; Lincolnshire, 65s. 6d., unchanged; Middlesborough, 
65s. 10d., closing 67s. 4d.; Staffordshire 63s. 6d., closing 63s. 6d. 
to 64s, dd. Throughout this period most makes of Scotch iron 


remained firm, notably Glengarnock, although in second hands | 
In August the pig | 


there were some offers at under makers’ rates, 
iron position became weaker, Derbyshire offered at a shilling or 
so under official prices, and other sorts were 6d. to 1s. lower, 
while Scotch showed a reduction of 9d. to 1s. 6d. per ton. In Sep- 
tember Middlesbrough brands were about 3s. lower as compared 
with the previous month. i 





better demand, opening at 62s, td., and closing nominally at 62s. | 


The official reduction in Lincolnshire did not affect demand here to 
any material extent. 
year there has been a continuous shrinkage in prices, accompanied 
by underselling in this centre, especially amongst merchants. In 
November there was another drop of 2s, in the official price. Since 
then quotations have more or less continued nominal in character. 


With the financial crash in the States, speculation quietened down, | 


ind, so far as actual business in foundry pig iron is concerned, there 
was a distinct falling off. For forward delivery both makers and 
merchants are Melined to grant concessions. Scotch iron showed 
the least variation, and Glengarnock was practically withdrawn, 
odd lots only being obtainable here and there. 


Finished Iron and Steel. 

Finished iron showed little variation in price until towards 
the end of the year, when there was a reduction of 10s. per ton 
in bars, and 5s. in hoops. Steel showed considerable steadiness, 
and makers enjoyed a large measure of prosperity. About 
October the pinch of foreign competition began to be felt in billets, 
joists, plates, and rods. The reduction in foreign billets was very 
marked, opening a° over £6 2s. 6d. per ton and closing nominally 
at £4 12s, 6d. English reached £7 and closed at £6 2s. 6d. 
to £6 5s, 


Lancashire Coal Trades. 
_ There was an increased output at the Lancashire collieries, | 
and increased prices were obtainable all round. Demand in all | 
departments was heavy, but was scarcely met by the supplies, 
and coalowners had practically command of the position. The 
men made a demand early in the year for 5 per cent., which was 
conceded. Other advances were given with the increasing pros- | 
perity of the trade, the last being in December, when an award of | 
» per cent. was given by Lord James of Hereford, the parties on | 
the Conciliation Board having failed to agree. - Thus the colliers 
have received advances in twelve months amounting to 15 per 
cent. and 20 per cent. In the meantime, most classes of coal have 
advanced 2s, 6d. to 3s. per ton. Gas and locomotive coal has 
generally been 2s. 6d. per ton. Considerable irritation has been | 
expressed by coal traders in Lancashire and Northern counties at | 
an increase of rates in carriage, as also the proposed reduction of 
the customary 20} cwt.—the } ewt. allowed for ‘‘ wastage” —to 
20 cwt. net. The question of rates is now under the consideration 
of the Board of Trade, but for the present that of ‘‘ wastage” has 
been left over. At close of the year there are signs of a 
quieter feeling. The open weather has led to some stocking of 
house coal, but for slack and bunkering coal the demand is well | 
maintained. 


Holiday, Market. 
The markets held during the past week have been of a holiday | 
character, with business at a minimum. Still, there was, all things 
considered, a good attendance on the Iron ’Change on Tuesday, 
but attention was paid to future probabilities rather than to the | 
present. Generally, the tone was pessimistic, although one or two 
makers’ representatives professed little concern, their books 
covering fair orders for some time to come. Still, there was a 
reduction in most of the quotations for No. 3 foundry pig, but as 
the orders given out were com aratively small, they are no criterion 
of what the real prices are. For firm orders in quantity for far 


forward delivery it was asserted that some shillings below the | 


present rates would be accepted. 
ure not bright in this department. 
Finished Iron and Steel. 
Little or no business reported. 


Copper, Sheet Lead, and Tin. 

Tn manufactured there was no change in sheets ; tubes 

ph 2d = lower, ~~ — wire, rods, &c., were 3d. per Ib, 
c . ‘ots were also hi . Sheet lead i 

ingots) sed in sellers’ mae a 


Meantime. the forward prospects 


The following are the | 
opening and closing prices respectively :— Derbyshire, 65s., closing | 


Derbyshire, on account of price, was in | 


Indeed, from October to the close of the 


6d. | 


| dumps.” 
| quickly, and the state of the financial markets at home and abroad, 


| Cleveland mines in 1907 reached 6,220, 


(English | 


THE ENGINEER 





Quotations. 
Lincolnshire, No. 3 foundry, 56s. to 57s.; Staffordshire, 
55s. 6d.; Derbyshire, 54s. to 54s. 6d.; Middlesbrough open 
brands, 57s. 4d. Scotch: Gartsherrie, 67s. 3d.; Glengarnock, 63s. ; 
iglinton, 64s. 3d.; Dalmellington. 64s., delivered Manchester. 
West Coast hematite, 65s. 6d.; Kast Coast ditto, 64s., both f.o.t. ; 
Scotch delivered Heysham: Gartsherrie, 65s. ; Glengarnock, 65s. 9d. ; 
Eglinton, 62s.; Dalmellington, 61s. 9d. Delivered Preston: Gart- 
sherrie, 66s. 3d.; Glengarnock, 67s.; Eglinton, 63s. 3d.; Dal- 
mellington, 63s. Finished iron: Bars, £7 10s.; hoops, £8 2s. 6d. ; 
sheets, £8 5s. Steel: Bars, £7 7s. 6d. to £7 10s.; hoops, £7 17s. 6d. ; 
sheets, £8 10s.; boiler plates (official), £8 12s. 6d.; plates for tank, 
girder and bridge work, £7; English billets, £5 5s. to £5 10s.; 
foreign ditto, £4 12s. 6d. Copper: Sheets, £78 ; tough ingots, 
£68 ; best selected, £67 per ton. Copper tubes, 97d.;-brass tubes, 
77d.; condenser, S#d.; rolled brass, 7d.; brass wire, 74d.; brass 
turning rods, 6Zd.; yellow metal, 67d. per Ib. Sheet lead, £18 5s. ; 
English tin ingots, £128 per ton. 


Lancashire Coal Trade 

Owing to the severe weather that has set in, there was an 
increasing demand on Tuesday for most classes of coal, especially 
slack. ‘The price of the last mentioned has an upward tendency. 
For the present, however, the bulk of the West Lancashire collieries 
have decided to make no general advance in the price of steam 
coal, although it is understood that those who have sent out notices 
will adhere to them. Quotations of last week are repeated. 

BARROW-IN-FURNESS, Thursday. 
Hematites. 

Very little business has been done in hematite iron since 
the holidays commenced, and the immediate outlook does not 
give any justification for a better state of things in the immediate 
ruture. Makers, however, still look forward to an improvement in 
| the demand in the early future, and although there is very little 
| inquiry for terms of forward delivery, and although there are no 
| speculative movements, such as usually show a disposition of the 
| wise to take advantage of better prices later on, there is 
admittedly a strong statistical position, as stocks remain very low at 
| 6500 tons, an increase of some thousand tons on the week. Prices are 
| very steady at 67s. for mixed Bessemer numbers net f.o.b., and 66s. 

warrant sellers net cash. It is not expected that prices will go much 
| lower at present, as the make is limited as nearly as possible to the 
| actual demand, and makers are not disposed to sell except to users 
| of metal. The trade in special hematites is not so brisk as it has 
| been, and very little is being done in charcoal iron, ferro-man- 
ganese, or spiegeleisen. Some fairly large sales of scrap iron are 
reported. lron ore is in quiet demand, and prices remain at 13s. 
per ton net at mines for good ordinary sorts, with 16s. as the price 
of best qualities, 





| Steel. 

The whole of the steel mills at Barrow have been standing 
idle for a fortnight, but possibly a renewal of operations will take 
place next week. Orders, however, are not well held, and the 
demand is very quiet for railway material, and very few orders 
| are in hand. ‘There is still a good prospect of improved trade in 

shipbuilding material, alike on local and general account, and the 
steel founders in the district are likely to be busier later or, but 
| merchant steel is very quiet. 


Shipbuilding and Engineering. 

} The order for the battleship Rodney for the Imperial 
Navy is confirmed, and Vickers, Sons, and Maxim have contracted 
| to give delivery in two years. Some important engineering orders 
| have been booked, and the prospect is that activity in this depart- 
| ment is now assured for some time to come. 


| 

Shipping and Coal. 

The shipping trade, particularly in exports of iron and 

| steel, is very quiet. The demand for coal and coke is restricted, 
and prices are coming down, while competition for orders is 

| increasing. 

| 


_ NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron. i 

| THE holidays have interfered a good deal with business 
| this week, and the year 1907 expired with trade at its worst, and 
| with the prices at the lowest figures that have been reported during 
| the twelve months ; indeed, it is nearly two years since iron and 
| steel were as cheap as they are today. There is a great contrast 
between the condition of the market to day and that which was 
| ruling at the commencement of 1907. Then the demand in all 
| branches of the iron and steel industries was extremely‘ brisk, and 
promised to continue so. Now the trade is depressed, with 
prospects for the year anything but encouraging. Most people 
| seem to think that trade will be worse before it is better, and 
| therefore there is little buying for forward delivery. The year 


| closed with the price of Cleveland pig iron warrants at 48s. 3d. cash 


buyers, and No. 3 Cleveland pig iron at 48s, 9d. These were the 
lowest prices of the year, and they were about 14s. 6d. per ton 
below the top quotations of the year, these being reported about 
the middle of May. No. 1 is about 52s. 6d. per ton, and the 
difference between it and No. 3 is steadily growing smaller, and as 
less No. 1 is wanted for export, and there is therefore more offer- 
ing to local consumers, No. 4 foundry is at 48s, 3d., and No. 4 


| forge at 47s. 9d. 


The Trade of the Year. 
The year 1907, taken as a whole, was a good time for those 


| engaged in the iron and steel industries, though the latter half was 


undoubtedly a trying period, the contrast between it and the first 
half being very marked, both in respect of the work done and the 
prices realised. Never was there such a busy trade as that of the 
first six months ; indeed, as regards the demands made upon pig 
iron producers, they were almost too heavy. They por wer 
exceeded the actual make ; in fact, taking the whole twelve months, 
deliveries of Cleveland pig iron were nearly half a million tons short 
of the quantity that the furnaces produced, and if there had not 
been a large stock in Connal’s public stores on which to draw, con- 


| sumers would have had to go short, and prices would have reached 


higher figures than were reported. Trade has, during the last few 


| months, fallen off with great rapidity, and those who little more 


than half a year ago were most. sanguine, are now ‘‘down in the 
It is almost unprecedented for business to taper off so 


more particularly those in the United States, may be blamed for 
the rapid oncoming of slack times and unsatisfactory prices. But 
to America and Germany had been attributable the unprecedented 
activity that marked the trade of the latter part of 1008 and the 
first half of 1907. The depression that overtook the shipbuilding 
industry last year also led to the intensification of the dull times, 
particularly of the last quarter of 1907, as well as to the general 
downward movement in prices, 


Iron Ore. 

It is estimated that the output of ironstone from the 
tons, the largest quan- 
tity reported since the year 1883, when 6,756,055 tons weré 
obtained. The Cleveland mines produce 40 per cent. of the iron 
ore that is obtained in the United Kingdom. But that was not 
enough to satisfy consumers, who had to import large quantities 
from Northamptonshire at rates considerably above those for local 
stone. The supply of Cleveland stone. cannot be indefinitely 
i increased, but one new mine was opened last year, and one of the 


old and abandoned mines is shortly to be reopened. The quan- 
tity of iron ore imported into this district was last year the best on 
record ; into Middlesbrough alone the quantity received reached 
1,884,499 tons, against 1,828,195 tons in 1906. The price of Rubio 
ore reached as high a figure as 24s. 3d. per ton c.i.f. Tees, which 
was higher than m any of the last ten years, and the lowest was 
16s. 6d., which ruled when the year ended. In 1906 the highest 
rate obtained was 2%s. 6d., and the lowest reported was 19s. ud; 
in 1905 the extent of the fluctuations was from 20s. 6d. to Ids.; 
and in 1904 from lds. 6d. to 13s. 3d. 


Pig Iron Production and Stock. 

The production of pig iron in 1907 is estimated at 3,700,000 
tons as compared with 3,625,651 tons in 1906, and 3,485,762 tons 
in 1905. This is more than a third of all the pig iron made in the 
United Kingdom, but it was not equal to the requirements. One 
| third of this pig iron was hematite made chiefly from Spanish ore. 
| At the commencement of the year ninety-one furnaces were in 
| operation producing the largest tonnage of pig iron ever known, 
| but the slackening of operations in the last quarter of the year 
| brought the number at work to about eighty, and more are to go 
out within the next two or three months. The makers will not 
accumulate stocks, and thus place themselves again more in the 
hands of the speculators. Their policy of three years ago is not 

to be repeated, but the make of pig iron is to be regulated by the 
| demand for it. At the commencement of the year the stock’of 
| Cleveland pig iron held by Connal and Co. was 538,154 tons—it had 
| fallen from 750,095 tons in the previous March—and at the close 
of 1907 it was only about 90,000 tons, the lowest quantity being 
85,708 tons on December 21st. Such a rapid decrease as this is 
wholly without parallel. It was the existence of the stock which 
enabled the district to satisfy the enormous demands from the 
United States and Germany in the first half of the year, and 
the effects of the gamble of 1904-5 have disdppeared much 
more rapidly than anyone expected. All the 90,000 tons 
now lodged in Connal’s stores is of Cleveland No. 3 quality 
except 7759 tons, which are No. 4 foundry. The lower qualities 
are conspicuous by their absence, as is also hematite iron ; there is 
| not a ton in stock, nor has there been for months. 





Pig Iron Exports in 1907. 

The pig iron exports in December only reached 96,472 
tons from the Cleveland district, that being the smallest shipment 
in any month since February, 1906, since which time, and up to 
the end of November, there was never a month in which less than 
100,000 tons were sent away, the average shipment for the twenty- 
two months being over 130,000 tons, and in one month—April, 
1907—no less than 177,627 tons were exported. The average 
monthly shipment for 1907 was 146,000 tons. The depression is 
| evidently beginning to press hardly upon the pig iron trade. 
December is almost always a quiet export month, and only twice 
has a quantity over 100,000 tons been shipped, and the tonnage 
reported last month was the third best on record for December. 
North America required only 3100 tons, whereas in June 48,516 
tons were taken, and in April 42,974 tons. Germany took 19,258 
tons, against over 62,000 tons in July. The total shipments of pig 
iron from the Cleveland district in 1907 reached 1,750,880 
tons, by far the largest on record, and it compared with 
1,508,555 tons in 1906 ; and only 990,719 tons in 1905. On over- 
sea account alone 1,219,472 tons were exported, and never before 
was more than 983,644 tons shipped to foreign countries. Germany 
last year had 488,639 tons of pig iron from Cleveland against 
447,087 tons in 1906, and 152,603 tons in 1905. North America 
took 274,406 tons in 1907, against 114,351 tons in 1906, and 52,716 
tons in 1905. To Italy 118,688 tons were sent, the largest quantity on 
record. In Scotland 428,957 tons were despatched from Cleveland 
last year, as compared with 410,649 tons in 1906. 


Quotations for Pig Iron. 

The highest price for No. 3 Cleveland pig iron in 1907 was 
62s. 9d., and the lowest’48s. 9d., this last being at the close of the 
year, and the average was 5s. ld., while the average realised 
price was 56s. 4d. ‘These were the best prices known since 1900, 
and compared with 53s. 54d. quoted and 51s. 33d. realised in 1906, 
while 1905 gave 48s. 1]}d. and 46s. 64d. respectively. Cleveland 
warrants reached 62s. $4d. cash in May, and that was the best 
price of the year, while the worst was 48s. 44d. on December 30th. 





Manufactured Iron and Steel. 

Slackness of trade has led to the more general observance 
of the holidays, and works have mostly been laid off this week. 
The steel plate and angle manufacturers of this district had a 
meeting on Monday, at which they determined to reduce prices 10s. 
per ton, making £1 since the beginning of November. They are 
now quoting £6 10s. for steel ship plates and £6 2s. 6d. for steel 
ship angles, both less 24 per cent. f.o.t. Their Scotch competitors had 
previously met and decided to lower steel ship plates to £6 12s. 6d. 
less 5 per cent., and the quotations of the two districts are now 
almost identical. It is expected that barmanufacturers will meet and 
decide to reduce their quotations next week, and iron plates will 
come down to the same figure as steel plates. The exports of 
manufactured iron and steel from the Cleveland district in 1907 
amounted to 590,345 tons, as compared with 537,959 tons in 1906, 
the deliveries being mainly to India, South America, Japan, Egypt, 
Australia, South and East Africa, and New Zealand. ‘Ihe output 
of steel in the North-East of England is estimated to have been 
about 1,800,000 tons in 1907, as compared with 1,704,458 tons 
in 1906: 

Coal and Coke. 

The coal trade, though slacker than it was, is still in a 
very satisfactory condition, with prices considerably above those_of 
1906. . There can be no doubt that 1907 was the best year on record, 
as far as the demand and production are concerned, and in very 
few years has there been a higher range of prices. When advances 
can be awarded to the miners, which in the aggregate reach 21} 
per cent:, it is obvious that there has been a strong rise in selling 
prices. On the whole, quotations have been about 4s. per ton 
above those of 1906, which itself was a good year. Coke has gone 
down in value very rapidly during the last month, and is not now 
out of proportion with the price of Cleveland pig iron, though it 
has been so for fully two years, and dear coal and coke have n 
the burden of the complaints of congumers. Furnace coke in.1907 
was as high as 25s. per ton, delivered at the Middlesbrough fure 
naces, but closed at 16s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Past Year. 

THE industrial record of the past year will be one of the 
greatest in history. In many, if not most, departments of manu- 
facture in Scotland, the output of material has exceeded that of 
any preceding year. Prices have also been unusually Ligh in many 
branches. Indeed, high prices and costs generally contributed 
during the closing months of the year to a severe reaction that has 
brought business into a very unsatisfactory condition, the outlook 
at the moment being less cheering than for a considerable time 
past.- It may perhaps be acceptéd asa hopeful omen that: a 
| regards prices of raw material manufacturers have inthe last fer 
weeks been rapidly adjusting themselves to the state of the markets, 
so as to secure whatever orders are available. Before almost any- 
thing else, cheaper fucl seems to be required as a pre-requisite toa 
revival of trade. 


The Pig Iron Warrant Market. 
Since the Glasgow warrant market re-opened after the 
Christmas holidays, it has been depressed, and ‘there has been « 
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further sharp decline in prices. An inerease in stocks at Middles- 

rough was given as a reason why some holders were led to sell 
their iron. Cleveland warrants sold for cash at 49s. 8d. to 48s. 6d., 
business being also done at 48s. 1}d. for delivery in twenty-five 
days, 49s, 3d. to 48s. 24d. one month, and 48s. 6d. to 47s. 9d. three 
months. A quantity of iron was also sold at 48s. for delivery on 
2nd March. ‘The average price of Cleveland warrants in this 
market in January was 59s. 67d. per ton ; it came back to 54s. 3}d. 
in »iarch, and had gone up to 60s. 10d. in May. From that time 
there was a gradual decline until in November the average was 
50s. 2$d., and the December prices have been still lower. 


Scotch Makers’ Iron. 

The demand for Scotch makers’ pig iron has been poor in 
the last few days, this being largely due to -the New Year holidays, 
which are expected to be prolonged owing to the general dulness 
of trade. Eleven furnaces have been put out of blast, and there 
are now 76 furnaces in operation in Scotland, compared with 
87 last week, and ninety at this time last year. It is not 
known how long the furnaces put out of blast will remain 
idle; but there is no doubt that this matter will depend 
upon the condition of trade. The ironmasters have not nruch 
inducement to make pig iron for stock at present. The high 
price of coal is the main deterrent to working for the stores, It 
would probably pay the ironmasters better to send their coal into 
the market than to use it in making pig iron. There is still a 
declining tendency in pig iron prices. G.M.B., No. 1, is quoted at 
Glasgow, 64s.; No. 3, 60s.; Carnbroe, No. 1, 64s. 6d.; No. 3, 60s. ; 
Clyde, No. 1, 66s. 6d.; No. 3, 61s. 6d.; Gartsherrie, No. 1, 67s.; 
No. 3, 62s.; Calder, No. 1, 68s. 6d.; No. 3, 62s. 6d.; Summerlee, 
No. 1, 70s.; No. 3, 62s.; Langloan, No. 1, 75s.; No. 3, 70s. 6d.; 
Coltness, No. 1, 90s.; No, 3, 67s.; Glengarnock, at Ardrossan, 
No. 1, is quoted 69s.; No. 3, 64s.; Eglinton, at Ardrossan or 
Troon, No. 1, 62s.; No. 3, 59s. 6d.; Dalmellington, at Ayr, No. 1, 
64s. 6d.; No. 3, 59s. 6d.; Shotts, at Leith, No. 1, 68s.; No. 3, 63s.; 
Carron, at Grangemouth, No. 1, 72s.; No. 3, 64s. per ton. There 
has been very little doing in Scotch hematite, which is quoted 
67s. 6d. per ton for delivery at the West of Scotland steel works, 
and it is alleged that merchants are offering to sell materially 
below the price mentioned above. It may be of interest to note 
that in the summer of 1903 Scotch hematite was at 63s. per ton—in 
the January of the same year it had been at 60s.—and in November, 
1904, it was as low as 54s.; in 1905 the price rose from 59s. to 74s. ; 
by the summer of 1906 it had gone down to 67s., rising in December 
of the same year to 83s. From the price last mentioned there was 
a gradual decline until 77s. was touched in April of 1904, from 
which the price rose rapidly until before the end of May it was 
at 85s. Since that time the decline has been continuous until now 
the price may be given at from 65s. to 67s. 6d. per ton. The prices 
of the special brands of makers’ iron have been high during the 
greater part of the year, and they have found a ready market for 
their iron. The official statistics of the pig iron trade will not be 
issued until next week. 


The Shipping Trade in Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were small, amounting to only 6379 tons, compared with 
7565 in the corresponding week of last year. The aggregate ship- 
ments since January Ist amount to 380,488 tons, showing an 
increase of 30,209 tons over the quantity despatched in 1906. 
During the year about 57,000 tons of Scotch pig iron were sent to 
the United States, which is 20,000 tons more than in the preceding 
year. Canada took 42,000 tons of our iron, compared with 28,000 
in 1906. The arrivals of Cleveland pig iron at Grangemouth have 
during the year amounted to 524,464 tons, which exceeds the 
quantity imported in the preceding year by 15,647 tons. 


Finished Iron and Steel. 

The makers of finished iron and steel have reduced 
prices 10s. per ton, and it is hoped that in consequence of the 
reduction a considerable amount of fresh work will be attracted 
wherewith to begin the New Year. The works are now closed 
for the New Year holidays, and the stoppage will generally be 
longer than usual; in some cases a resumption will not be made 
until about the middle of January. At the beginning of the 
year the basis price of Crown iron bars was £7 17s. 6d.; in May the 
price was advanced to £8 2s. 6d.; in November there was a reduction 
to £7 19s., and the further reduction made a few days ago brings the 
present price to £7, subject to the usual 5 per cent. discount. 
Steel ship plates were at £7 12s. 6d. from January till May, when 
they rose to £7 17s. 6d., receding to £7 12s. 6d. in July, to 
£7 2s. 6d. at the end of October, and they are now down to 
£6 12s. 6d. per ton. In the beginning of 1904 the price of ship 
plates was as low as £5 7s. 6d. Boiler plates in January were at 
£8 7s. 6d., and ship angles £7 5s. There was an advance of 5s. per 
ton on these rates in May, but this amount was taken off in July. 
In November prices were again reduced, and the recent further 
reduction makes boiler plates £7 7s. 6d., and angles £6 5s., less the 
usual 5 per cent. discount for delivery in the Clyde district. A 
reduction of 10s. per ton has also just been intimated in the prices 
of sheets as regards the home trade, it being expressly stated that 
the change has no application to foreign business. 


Engineering and Structural Work. 

These branches have been well employed throughout the 
year. Locomotive engineers have been well employed. While 
the demand for land boilers has been quiet, there has been much 
activity in the marine department. The outlook at present, how- 
ever, is the reverse of cheering. Wagon builders have been very 
busy, owing to the great activity in the coal trade. Bridge 
builders and makers of structural work, such as steel shops and 
roofing construction, have been well occupied. Makers of machine 
tools have generally had a good year, although orders have recently 
been less plentiful. 


The Coal Trade. 

There was a brisk trade in household coal for home use on 
the first two days of the present week, in anticipation of the New 
Year holidays, and prices were well maintained. On the other 
hand, coal for manufacturing purposes has been in poor request, 
and this department is likely to be quiet for the next week or two 
in consequence of the stoppage of works. The past week’s coal 
shipments from the Seottish sports have been rather better than 
"was anticipated, amounting to 298,588 tons, compared with 289,235 
in the preceding week. The total shipments for the year have 
been 14,770,000, compared with 13,920,000 in 1906. At Glasgow 
Harbour ell and steam coal are quoted 13s. to 13s. 6d., and splint 
14s. 3d. to 14s. 9d. per ton. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Future Coal Trade of Cardiff. 

Ir has long been evident to the Jeading minds on ‘Change 
at Cardiff that though the usual descent of trade from its unusual 
elevation had begun, yet the process downwards had been tem- 
porarily arrested ; but few doubt but that the slide will again 
start, though it may take some time, and fair prices, with the 
accompanying fair wages, continue for a period, some anticipate 
until the end of the first half-year. One gratifying feature of the 
coal boom experienced in Wales is that Monmouthshire coal and 
anthracite have shared in the benefit. Best Monmouthshire coals 
may be instanced as a class which stands well in the market, 
and promises well for the future. A safe guide in forming a forecast 
over the future coal trade is the settlement of ‘contracts for 1908, 








Cardiff 


An authority on Change, Cardiff, states that fully half the output of 
1998 issecured. This is a satisfactory fact, especially for the labour 
market; but it must be understood that contract prices are not 
the same as quotation figures. Last year, for instance, it is well 
known that contract sales were in many cases several shillings 
below current rates, but in the majority of contracts for 1908 | am 
assured that these easy rates have been exceeded on the average 
by 3s. per ton. So the trade starts well on its New Year's journey, 
half the output sold, and the certainty that for prompt coal fair 
prices will be realised. 


Anthracite. 

Of late years an ordinary feature in connection with this 
trade and its prospects has been a rumour, more or less well 
based, that operations were intended by a syndicate to develope 
some of the anthracite districts, either by foreign or home 
capitalists. Now, few or no rumours are in the air, but a 
steady home trade is being carried on, and good spects are 
certain, which railway operation will aid. It has long been 
contended in this column that until the area of 
has been lessened the great tract of anthracite coal would not 
be exploited to any great extent; hence, a fair volume of trade, 
such as is now being realised, is one that will blend in well 
with the other kinds of coal. For some time the best malting has 
commanded a high price, and this and machine coals and culm are 
well up in quotations. 


Latest Coal Prices at Cardiff. 

Best large steam, 18s. 6d. to 19s.; seconds, 17s. 9d. to 
18s. 3d.; ordinary large steam, 17s. to 17s. 6d.; dry, 19s. to 
19s. 6d.; ordinary drys, 17s. 6d. to 18s. 9d.; best Monmouthshire 
black vein, 18s. to 18s. 3d.; Western Valleys, 17s. 6d. to 18s.; 
Eastern Valleys, 15s. 9d. to 16s. 3d.; best house coal, 19s. 6d. to 
20s. 6d.; seeonds, 17s. 6d. to 18s. ; No. 3 Rhondda, 19s, 6d. to 
20s. 6d.; through 16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. to 13s.; 
No. 2 Rhondda, 15s. to lds. 6d.; through, 11s. 6d. to 12s.; No. 2 
smalls, 9s. 6d. to 9s. 9d.; best washed nuts, lis. to lis. 6d.; 
seconds, 14s. to 14s. 6d.; peas, 13s. to 13s. 6d.; seconds, 12s. 9d. to 
13s.; best small steam, Ils. 3d. to lls. 9d.; seconds, 10s. to 


10s. 6d.; other smalls, including drys, 8s. 6d. to 9s. 6d. Patent | 


fuel, 18s. to 18s. 6d. Coke: Furnace, 18s. to 19s.; foundry, 21s. 
to 23s.; special foundry, 25s. to 27s. Pitwood still remaining a 
strong market: 23s. to 24s. Slight signs of easing prices at close. 


Swansea Coal Prices. 

Best large coal reported scarce. Red vein firm ; supply 
continues a little easier, but generally prices remain. Best hand- 
picked malting, large, 29s. to 30s.; seconds, 27s. to 28s, 64d.; 
Swansea big vein, 25s. to 26s.; red vein, 20s. to 21s.; machine- 
made cobbles, 27s. to 28s.; nuts, 27s. 6d. to 28s. 6d.; peas, 14s. to 
16s.; rubbly culm, 7s. to 7s. 3d.; duff, 5s. to 5s. 3d. Steam coals : 
Best, 18s. 9d. to 19s. 6d.; seconds, 16s. 9d. to 17s. 3d.; ordinary 
large bunker coal, 14s. 9d. to 15s, 3d.; through bunkers, 13s. 6d. 
to 14s.; small, according to quality, 8s. 6d. to 10s.; No. 3 Rhondda, 
20s. to 20s. 3d.; small, 13s. 3d. to 13s. 6d. Patent fuel, 17s. to 
17s. 6d. Despatch last week was limited on account chiefly of 
weather. Coal, 32,422 tons ; patent fuel, 4900 tons. Most ports 
suffered from the storms and holidays. Newport only sent away 
47,079 tons, Port Talbot 18,630 tons. Colliery holidays extended 
from Wednesday to Saturday, and this week affected output. 


Iron and Steel. 

The New Year's start was less hopeful than was anticipated 
by many, though the condition of the trade has for some little time 
been regarded with a degree of anxiety. At a meeting of the 
Sliding Scale Committee of ironmasters, held in Abergavenny on 
Saturday, it was arranged for a reduction of 1 per cent. in the 
wages. Last week there was little done at the principal works. 
At Dowlais the works were quiet the whole of the week, only very 
necessary work being done, such as clearing ground and effecting 
necessary repairs. At the Metal Exchange, Swansea, this week, 
the following quotations were given out:—Pig iron: Hematite, 
mixed numbers, 65s. 9d.; Middlesbrough, 48s. 10d.; Scotch, 
57s. 6d.; Welsh hematite, 70s. No change in rails. Siemens and 
Bessemer bars, £5. The South Wales Siemens Steel Bar Associa- 
tion has suspended the provision as to fixing minimum prices for 
Siemens steel bars. Iron ore remainsat late prices. Newport and 
Swansea quote Rubio at 15s. 3d. to 15s. 6d., and Almeria the 
same. It will be noticed that lower prices are prevailing in several 
instances. 


Tin-Plate. 

Smaller totals have been given both for production at the 
works, and the shipment. The Swansea Harbour Trust last week 
reported 51,370 boxes received from works, 47,277 boxes shipped, 
and stocks remaining 130,039 boxes. Wales has shared te a fair 
extent with the prosperity enjoyed generally in the past year by 
the tin-plate trade, and, in ratio, suffers from the current depres- 
sion. The year began well with prices of ordinary Siemens primes 
L.C. 20 x 14, at 15s. 3d.; since they have dropped gradually to 
12s. 6d., and the last quotation at Swansea is 12s. 3d.; ternes 
28 x 20 112, 23s. 9d. C.A. roofing sheets, £10; big sheets 
for galvanising, £9 10s. to £¥ 15s.; galvanised sheets, 24 g., 
£13 2s. 6d.; finished black plates, £9 17s, 6d. to £10 2s. 6d. 
Bloek tin, £123 10s. Other Swansea quotations: Lead, £145 ; 
copper, £62 5s.; spelter, £19 12s. 6d. Silver, 248d. per oz. In 
tin-plate circles some degree of satisfaction is felt with the trade of 
the year and the prospects. There has been no dumping to any 
extent, only one or two cargoes coming in the autumn from Ant- 
werp, while the threatened infliction from America has not been 
realised. This has allowed the production of home bars to remain 
unaffected. Cyfarthfa of late has been tolerably brisk in that 
direction, its bars being held in repute. In a survey of the trade, 
satisfaction is felt that 446 mills were at work last year, with a 
large average production, that the old friction once prevailing 
in the trade has been allayed, and that in several notable cases, 
such as at Pontypool, Port Talbot, and Morriston, the day men 
have secured an advance of wages. The proportions of the 
industry, which at one time-—in Mackworth’s days—were limited in 
area to a few places such as Neath and Pontypool, now include a 
large number of districts from Carmarthenshire to Lydney, and 
employ about 22,000 people. 


A Locomotive in the River. 


Coalowners used to have, in Wales, a trying problem of a | 
mechanical and engineering nature to raise trains which had been | 
precipitated to the bottom of a shaft, or a locomotive which had | 


toppled over from lofty tips, but the Monmouthshire coalowners 
have a more severe task at present in endeavouring to rescue an 
engine from the river Ebbw. A locomotive ran wild a few days 
ago, and fell into the river, and great but unsuccessful trials have 
been made with three Great Western Railway locomotives to lift 
it, but up to the New Year's Eve without success. 


Barry Coal Trade. 

It is anticipated that the returns now being compiled will 
show a large inerease, even over the record one for 1906. The 
estimate is that the exports will total ten millions; and the imports 
500,340 tons. 


Neath Railway Company. 
The Neath to Brynamman line is expected to figure in the 
next session, Bills having been duly deposited. ees 
A Record for the Taff Vale Railway. - 
‘Por the week entling Deeetnber st 
ous tons. ‘It has “been compet 
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voyed in that period 80,000 wagons—equivalent to an average of 
nearly 14, yday. This was accomplished over the 60 miles of 
line which represent the coal-carrying part of the Taff Vale 
system. The aggregate increase in receipts for the past twenty. 
six weeks amounts to £28,939. 


The New Rhondda. 

One of the leading companies associated with this under. 
taking is that of Burnyeat, Brown and Co., who this week notifies 
the issue of warrants for the six months ending December 31st for 
15 per cent., or 30 per cent. per annum. 





NOTES FROM GERMANY. 


(From our own Correspondent. ) 


Rheinland-Westphalia. 

In the week preceding the holidays a slight improvement 
in demand was reported from some departments, buyers showing 
more willingness to purchase, and some shops were able to secure 
orders of fair weight. In the export trade also a little more life 
was stirring in consequence of the ead sr bounty that is being 
granted -by the Steel Convention ; the Plate Union, in particular, 
has been able to sell more freely than previously. Sheets, on th 
other hand, remain dull, and bars and girders too have bee: 
lifeless, as before. The works of the Saar and Mosel district, a 
well as in South Germany, are reported to be indifferentl) 
occupied ; in a number of instances demand has been so limited 
that a good part of the output was stored away ; here and ther: 
blast furnaces have been damped down to prevent an undu 
increase in the make of pig iron. The Union of Siegerland Pig 
Iron has reduced the price for Siegerland spiegeleisen M. 5 p.t 
for the first quarter in 1908. Ata meeting of the Girder Union 
which was held in Diisseldorf last week, the prices for sale in th: 
first quarter of 1908 were reduced M. 10 p.t. The Steel Conven 
tion has put the request before the Girder Union to sell girders in 
future at 0°50 p.t. less than was hitherto quoted by the Union. 


Accounts from the Silesian Market, 

Comparatively little has been done in the iron and stee! 
industry for some time past, and this week and the last have been 
remarkably quiet. Reductions in price, too, have been resolved 
upon for some articles, and the tone all round is slightly de 


pressed. 


The Coal Trade in Germany. 

There was quite a rush on the market immediately befor: 
the holidays in Silesia, and the pits found it difficult to supply 
sufficient quantities. In South Germany the mild weather ha- 
caused an abatement in the demand for house fuel, and so coal is 
less scarce now than in previous weeks. On the whole, the deve 
lopment of the coal industry in all districts is satisfactory, and 
prospects are fair. 


Austria-Hungary. 

Though few sales have been effected during the last few 
weeks, a moderately good activity is reported from the various 
departments. German competition has not become quite so sharp 
as was anticipated, and is not expected to extend further than the 
Bohemian districts ; besides, the difference in prices is not so very 
tempting. German plates are being offered at M. 123 p.t., which, 
including 90 crowns for duty and 27 crowns freight from West- 
phalia to Prague, is equal to 262 crowns free Prague, while the 
price asked by Austrian firms is 267°50 crowns p.t. For bars the 
German works ask the same price as in Germany—i.¢., M. 105 _p.t. 
To this are added 70 crowns duty and 27 crowns freight, which 
brings the price on 220°75 crowns free Prague, while the Austrian 
price is 225 crowns p.t. free Prague. Coal is far less scarce 
now both in Austria-Hungary and in Bohemia. The Hungarian 
Government had previously ordered heavy lots of coal, for the 
State Railways, in England, so now inland supplies in coal are 
pretty large, and are chiefly bought for industrial purposes. 


The Belgian Iron Market. 

The tone of the iron industry has been rather less quiet 
recently, and advances of a few francs have even been reported. 
A slightly increasing activity is shown in the bar trade, trans 
marine orders having come in a little more freely of late. In 
Brussels export quotations have advanced 7-50f. p.t. for iron bars, 
compared to last month, 135f. p.t. being now paid, against 
127 -50f. p.t. in November; bars, No. 3, are quoted 137 °50f. p.t., 
against 130f. p.t. last month, f.o.b. Antwerp. The inland trade 
also has been slightly improving recently, iron bars No. 2 fetching 
156f. p.t., against 152-50f. p.t. in previous month. The girder 
mills likewise report more work coming in, and some of them have 
been able to cease restricting their output, and the working hours 
need no longer be limited, as in previous months. It is doubtful, 
however, whether the improvement in the Belgian iron mdustry 
will last, for German competition is likely to become dangerous, 
the recent reduction in the prices for semi-finished steel in Germany 
and the advances in the export bounty enabling the German works 
to compete successfully. Belgian manufacturers are, however, 
also expecting further reductions in the prices for semi-finished 
steel. There is talk of some large orders in railway rolling stock 
which the State Railways are going to place shortly. 


Coal Trade. 

Coal is very firm and in strong request in Belgium. The 
prices of 15f. to 17f. p.t. for small coal, and 16f. to 19f. p.t. for 
steam coal cre willingly paid. For briquettes 21f., 23f. and 25f. pS 
are given, demand being regular. Engine coal is just_a trifle less 
animated than previously, the works having put in sufficiently 
large supplies now; house fuel, on the other hand, continues in 
active demand. 


Iron in France. 

In spite of reduced prices for forge pig and basic only a 
small amount of fresh work could be secured. A change for the 
better is not expected tillspring. Deliveries in coal are extensive ; 
stocks have strongly decreased and prices, accordingly, are firm. 

f find it difficult to cover their 


requirements. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


ump makers and 


DRYSDALE AND Co., Limited, centrifugal 
n-Accord Works, 


engineers, inform us that they have removed to 
Ferry-road, Yoker, Glasgow, W 

WE are advised byJ. Hopkinson and Co., Limited, Huddersfield, 
makers of boiler mountings and valves, that they have opened a 
show-room and depét at 14, Rue Faidherbe, Lille, which is in charge 


of Mr. Mauriee Goubert. 
Sir WituiaM H. Wuirt, K.C.B., has —- his position as 
Swan, Hunter 


director and consulting naval architect of Messrs. 


| and Wigham Richardson on the termination of the five years for 


which he had agreed to act with that firm. 

Mr. ARTHUR JACOB informs us that he has undertaken’ the con- 
trol of the —— Seen vote of the peo es ae 
Corn’ Limited, 1 een Victoria-street, London, E.C., an 
has, iy sec _ sovered his gonnection with Siemens Brothers 
namo Works, Limited, London, 
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| BRITISH PATENT SPECIFICATIONS. 


When an i tion is comm ted from abroad the name and address 
of the Communicator is printed in 3 

When the abridgment is not illustrated the Specification is without 
drawings. 
ies of Specifications may be obtained at the Patent-ofiee Sale Branch, 
25, Southan n-buildings, Chaneery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
ead of the abridgment is the date of the advertisement of the acceptance of 
the complete specisication. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent. 








amongst its tubes, as may be the case, to the smoke stack. There 
can be a chamber beneath the hearth for heating the air on its 
passage to the gas box and to the same end ducts E are formed in 
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STEAM ENGINES AND BOILERS. 


1108 February 19th, 1907.--IMPROVEMENTS IN AND CONNECTED | 
WITH FIRE-BARS FOR BOILERS AND OTHER FURNACES, William 
Robert Peat, Thomas Peat, Percy Peat, Harry Ashworth Peat, 
all of Hope Foundry, Bank-street, Farnworth, near Bolton. | 

This invention relates to fire-bars which are arranged cross- 
wise and adapted to tilt, and the object of the present inven- | 
tion is to provide improved means for quickly tilting and returning | 
the bars at predetermined regular intervals automatically. In the 
engraving @ is the dead plate, b are the said fire-bars, ¢ the two 
rods connecting together and operating the said bars. According 

to the invention each of the longitudinal rods ¢ is tied by means of a 

spiral spring or springs d to a part e depending from the front of | 

the dead plate. One end of the springs is pivoted to the side of 
the rod ¢ and the other to a bolt el passing through the said 
depending part and having a nut f or other means whereby the 
springs can be adjusted at will. The front end of each of the rods | 
¢ is cranked down and is pivoted to a lever catch g fulerumed to 


N° 4,108. 
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| through a chamber in the casing and thence through a flue. 
| order to prevent the too free rise of the hot gases through the 


the front part of the plate a. Each of these lever catches is 
adapted to operate in conjunction with a recessed cam / secured | 
upon a shaft ¢ which is caused slowly to rotate by a double worm 
wheel gear, namely, a worm & secured upon the driving shaft / in 
gear with a worm wheel m actuating a worm a ingear witha worm 
wheel o secured upon the shaft The cams h, which are equal in 
number with the rods c, are so secured upon the shaft‘ that during 
the tilting of one set of bars the other set remains down, say by 
arranging their recesses p diametrically opposite each other. 
Whilst the fire-bars are down, the lever catch g rides upon the 
concentric part of the periphery of the cam / and the respective 
springs d are extended. As soon as the recess pin the said cam 
meets its lever catch g, the springs d withdraw the bar rod ¢, 
causing the lever catch to shoot into the cam recess and the fire- 
bars to be suddenly and energetically lifted, after which they will 
be lowered again immediately by the said cam forcing the said 
lever catch out of its recess. By varying the tension of the springs 
7 by means of the nuts / the fire-bars can be caused to tilt more or 
a — thus the speed at whieh the fuel is propelled regulated as 
desired. 


0708, March 9th, 1907.—IMPROVEMENTS ING4S FIRING APPARATUS | 
FOR STEAM BOILER AND OTHER FURNACES, Wm. Beardmore 
and Co., Limited, of Parkhead Forge Rolling and Steel Works, 

Glasgow, and James Russell Ross, of the same address. 

The object of this invention is to provide an apparatus for the 
effective combustion of gas in connection with steam boilers and 
other furnaces. Complete combustion is obtained by intimately 
mixing the gas with air which has preferably been previously 
heated. In carrying out the invention there is provided before the 
boiler or other furnace proper a fire-brick lined structure having a 
porfveated false bottom of fire-brick or similar refractory material. 

n @ chamber beneath the false bottom is arranged a gas box 
connected to the gas supply and supplying gas to a series of 
vertical tuyeres. The mouths of these tuyeres are preferably of 
oblong rectangular form. They project upwards into the perfora~ 
ons in the false bottom, these latter being coincident with them 
and of slightly greater area, so that an annular space is left around 
the end of the tuyere. To the chamber beneath the false bottom 
~-in which the gas box is situated—air which has preferably been 
previously heated is admitted at B, the cubical contents of the 
chamber being such that there is a plenum of air. This air is 
discharged along. with the gas through the apertures in the 
perforated false bottom by the ejector-like action of the tuyeres and 
ty that action is intimate y mixed with the gas jssuing from them. 
dines gases after swirling areynd the main chamber are 

reoted down upon this hearth, maintaining it at high tempera. 
ture, and from thence they pass through the builer 5 ot 





| scheme adapted to a Babcock and Wilcox boiler. 


| ably with a furnace burning liquid fuel. 


| triangular sheets of asbestos placed loosely on the drums. 
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fire-brick walls of the main chamber. The illustrations show the 

There are four 

claims, and the specification is accompanied by three drawings. 

7214. March 26th, 1907.—ImPROVEMENTS IN STEAM GENERATORS, 
Wm. A. Pitt, of 39, East Forty-second-strect, New York. 

This invention is to provide a generator with an extended heat- 
ing surface, and adapted for the rapid generation of steam, prefer- 
The illustration shows 
the invention clearly. The boiler consists of a series of vertical 
water drums D fitted with fire tubes, and in connection with 


| upper and lower horizontal pipes, through which, and the drums, 


the water circulates. The special burner consists of a header H, 


| and slitted tubes or tubular bars, which are not shown in this 


N?7, 214. 
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engraving. Steam is admitted to the burner at the inlet S in the 
header, and the fuel is admitted down the vertical pipe, which also 
extends into the header. The heated products from the burner 
pass up among the water pipes of the generater and through the 
fire tubes. After passing up and about the steam drum the gases 
pass through perforations in a transverse partition P, then down 
In 


triangular spaces between the drums they are covered or closed by 
Each 
sheet has a small aperture for the gas to pass through. 


TURBINES. 


33. April 3rd, 1907.—IMPROVEMENTS IN MEANS FOR BALANCING 
AXIAL PRESSURE ON THE VANE PLATES OF RADIAL FLOW 
TURBINES, Briger Ljungstriim, 8, Fleminggatan, Stockholm, 
Sweden. 

In radial turbines which have a gradual expansion of the driving 


78 


fluid in a number of vane rings placed outside each other, and | 


divided into two inter-threaded vane systems rotating in opposite | 
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directions, each system being secured to its proper disc, the driv- 
ing fluid is usually let in between the discs at the centres, through 
openings made in ‘the hubs. The driving fluid then passes from 
inside outwards h the vans rings alternately rotating in 
different directions. the discs carrying the vane rings 





there arises a sti double-sided pressure in an axial direction 
which separates the dises. In such turbines it is necessary to have 
a double-balancing device, which serves to keep both dises together, 
and it 1s this device which forms the subject of this invention. It 
will be seen from the engraving that the device consists of two 
pressure surfaces facing each other axially inside the turbine casing 
and joining the rear of the rotating vane carrying discs. ‘The 
pressure surfaces, as well as the vane discs, are provided in a 
known manner with inter-engaging ring-shaped battling devices, 
which communicate with the inter-spaces between the vane rings 


| by means of holes through the vane discs in order to obtain 
equal pressure on both sides of said vane dises. 


; , In the form of 
construction shown in the engraving two vane plates j and /, with 


| annular vane series a! and c! engaging each other are each mounted 


on the shafts / and m respectively, the shafts consequently rotating 
in opposite directions. As shown at the upper part of this figure, 
the outer portion of the vane plates is of conical form, and the 
baffling devices are placed between the vane plates and plates 
detachably arranged in the turbine casing and fitting against the 
same. By this means the casing of the turbine may be easily 
made in two halves, divided along the axis of the shaft. In the 
lower part of the figure the vane plates and the plates x are shown 
as rings in order to give the vane plates greater strength in the 
axial direction. 


ELECTRIC MOTORS. 


5565. March 7th, 1907.—IMPROVEMENTS IN ALTERNATING-CURRENT 
DyNAMo ELectric MacHINes, Ralph Davenport, of 60, Wall- 
street, Manhattan, New York, U.S.A. 

The main object claimed for this invention is to provide a means 
of starting a single-phase motor with a good torque, and with small 
consumption of current. In the diagram / and /! are leads from a 
single-phase source. ¢ is a condenser connected to the primary 
at the points ¢ cl 90deg. from the single-phase leads. he 
secondary § is assumed to be rotating and the primary field will 
be a revolving one, and if the condenser be of proper value the 
revolving field will be approximately uniform at speeds near syn- 
chronism. With the secondary at rest, however, the axis of the 
primary magnetisation will be unvarying in position, and the motor 
will not be self-starting. There will also be no difference of voltage 
across the condenser terminals ¢ c!, consequently the condenser will 
be ineffective. In order to produce a reyolving field with the 
secondary at rest, soas to make the motor self-starting, one or more 
reactances—-as shown at R—are connected to the primary at points 
less than 90deg. from the leads / /\—for example, at the points 
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rand rl. The effect of the reactance, by taking a lagging current, is 


to unbalance, as it were, the electrical condition of the primary, 
causing the magnetic field to revolve. The secondary is thus made 
to rotate, and its rotation, as it increases in speed, makes the con 
denser more effective, thereby making the revolving field more 
nearly uniform. By properly proportioning the values of the con- 
denser and reactance, taking into consideration the different 
conditions existing at starting and when running at normal speed, 
it is claimed that the revolving field may be made to approximate 
uniformity. If desired part or all of the reactance may be diseon- 
nected when the speed has risen sufficiently to make it desirable to 
do so. The inventor has also described a plan for improving the 
operation of a motor by connecting impedance and capacity, and 
also resistance, if desired, in the secondary circuit or cireuits—as 
shown at fed respectively. By this plan the starting torque is 
greatly increased, while at synchronous speeds the devices in the 
secondary practically neutralise each other. By combining the 
two inventions it is claimed that the motor will not only be self- 
starting, but it will start with a high and efficient torque. Other 
diagrams are given showing a number of condensers connected at 
equidistant points on the primary, these being employed in con- 
junction with a reactance and acontroller for changing the number 
of poles and consequently the speed of the motor. 


ELECTRIC MOTOR STARTERS. 


6967. March 22nd, 1907.—-IMPROVEMENTS IN MOTOR-CONTROLLING 
RuEosTAtTs, The British Thomson-Houston Company, Limited, 
83, Cannon-street, E.C. 

This invention relates to a motor-starting and controlling 
rheostat in which both the armature resistance and field speed- 
regulating resistance are controlled by a single switch. The draw- 
ing shows the general arrangement. A is the starting resistance 
and B the field resistance. In order that the field resistance shall 


| not be varied as the starting handle is moved to start the motor, a 





contact stud shown at C and a spring-pressed switch arm D are 
provided. By this arrangement it will be seen by following the 
connections that, while . starting, the field resistance is short- 
circuited. When the running position of the switch handle is 
reached, however, contact is broken between the switch arm D 
and contact C, and the speed-regulating resistance B is thrown in 
circuit with the field. The starting handle has two arms, Eand F. 
When the arm F reaches the running position it makes contact 
with the stud H and short-circuits the starting resistance A. The 
arm F therefore has two functions, for when it reaches the running 
position it breaks the short circuit of the field resistanee and at 
the same time short-cireuits the starting resistance. The arm E 
may then be moved in a reverse direction and so vary the field 
resistance without affecting the starting resistance. This e- 
ment of arm F for shifting the short-circuit from one resistance to 
the other has a further advantage in that the arm F may be used 
to return the arm E to the starting position. The arm Ff is pro- 
vided with a spring tending to return it to the off positien, and it 
also has an iron armature which comes in contact with the pole 

iece of the hold-on bobbin when in the running position. The 

old-on bobbin or no-voltage magnet thus maintains the short 
cireuit of the starting resistance when the former is sufficiently 
energised. When-the magnet releases and allows the arm F to 


| yeturn the latter also emrries the arm E with it end tke moter 
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shuts down. The invention may perhaps be better understood if 
the starting and the course of the current’s flow be described in 
detail. To start aue motor the switch handle is moved to the 
right, thus gradthlly cutting out the starting resistance, the 
current passing from the line at L to the centre pivot of the switch 
arm E, and from there to the resistance A, from the last contact 
of which it is conveyed through a wire to the pivot H, and from 
there to the motor armature. At the same time the field-current 
passes through the switch arm E and through the lead K to the 
arm D and stud C, and from there to the field ; the resistance B is 
thus short-circuited as the starting handle is moved to the right. 
When the running position is reached the arm F passes on to the 
stud H and is held there by the retaining magnet. The arma- 
ture-current now passes from the arm F directly to the stud H 
and from there to the motor armature. The switch arm D now 
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being in the position shown dotted, the field-current passes from 
the switeh arm E to the field resistance B, and from there to the 
field. If the switch arm E be now moved to the left the resistance 
B will be put into the field-circuit and the speed of the motor so 
increased. Upon failure of the voltage the arm F will be released, 
and in returning to the off pesition will carry with it the arm E. 
It will be seen that the arm E during the regulating movement is 


free to be moved in either direction, and it is only when the arm | 


¥F is released that the controlling arm is put under spring tension. 

7234. March 26th. 1907.—Metaop ror DETECTING AND MEASUR- 
ING ALTERNATING CURRENTS, Bélu Géte, of Budupest, Neagy- 
mezb- Uteza, 54-56, Hungary. 


KILNS. 


8760. April 15th, 1907. — IMPROVEMENTS IN Rotary KILNs, | 
Thomas Mathew Morgan, of the Village of Longue Pointe, 
Canada. 

The object of this invention is to provide a comparatively short | 
kiln which will be less expensive both to construct and to maintain 

| in operation than the longer kilns, and at the same time so con- 

| serve heat from the fuel that the efficiency will be greatly 

increased. To accomplish this, a frustro-conical shaped kiln is 
provided, which is larger at the end than at the mouth. 
longitudinal axis of the kiln is inclined, as usual. Near the rear 
end of the kiln a wall is provided which has a series of circumfer- 
ential apertures obliquely disposed which allow the cement fed in 
at the rear end of the kiln to flow through by gravity towards the 
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CIRCUMFERENTIALLY APPERTURED WALL 
Fig 2. 


front, and at the same time allow the burned gases to escape into 

thestack. In order to prevent the cement at the rear end of the kiln 
| from being fed too rapidly, owing to the increased circumferential 
| velocity at the enlarged end of the kiln, one or more retarding 
rings are provided, which regulate the feed of the cement. 
| Owing to the increased diameter, the velocity of the burning gases 
| is retarded at the enlarged end, and a large amount of heat, 
| ordinarily given up in stack losses, is deflected back towards the 


SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


871,775. Murrier, J. C. Blanchard and E. B. Crecker, Bridge: 
port, Conn., assignors to, the Consolidated Safety Valve Company, 

« Corporation of Connecticut.—Filed July 22nd, 1907. 
This is a ‘“‘ pop” safety valve. Such valves are objectionable, 
because they go off with a roar. This invention consists in fitting 
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| the valve, direct spring loaded, with a muffler consisting of layers of 

| perforated sheet metal fitted with ‘‘shelves” standing at an angle to 

| the sheets. There are five claims. 

872,055. Evastic FLvrp TurBine, G. Dalén, Stockholi, Sweden. 
Filed April 27th, 1907. 

| The first of five claims runs as follows : —In elastic fluid turbines 

| of the radial flow type a stationary intermediate portion, a turbine 


372,055) 


| mouth of the kiln by the retarding rings and rear wall, and is 


absorbed by the cement. 


This invention relates to a method of detecting and measuring | 


alternating currents, one of the principal claims being that the | 


method may be employed for extremely feeble currents. The 
accompanying diagram serves to show the principle. A is a low- 
voltage battery, B a barretter, ¢.¢., a high-resistance fine wire or 
other form of resistance, the ohmic value of which varies when an 


electric current is passed through it ; C is a condenser, D a choking | 


coil, G a galvanometer or milliampéremeter, S a shunt connected 


across the terminals of this meter, K a compensating battery, and | 
It will be seen that the arrangement is | 
similar to that adopted by Kenelly, the novel feature being that a | 


V a variable resistance. 
compensating battery is used in such a manner that the needle of 
the galvanometer or other instrument may be brought to zero 
before the alternating current is applied. 








ses through the resistance V, the direc- 


compensating battery pas: 
hown by the arrow. 


tion of the current being 
resistance V, therefore, it 
the circuit so that the galvanometer does not show any deflection. 
If now an alternating voltage be applied at M N, by reason of the 
choking coil, the alternating current can only flow through the 
barretter ; this increases the resistance of the circuit I, and the 
galvanometer shows a reading. In order to explain the method it 
is assumed that the battery A gives two volts, and that the 
barretter has a resistance of 94 ohms and the other part of the 
circuit 6 ohms. When an alternating pressure is applied at M N 
the increase in the 94-ohm barretter resistance may be 0.01 ohm. 
This corresponds to a strength of alternating current of about 
10—20 microampéres. With the pointer galvanometer it will be 
possible to detect 10—7 ampére. 
deflection of 200.000 scale divisions. 
compensated, there is no deflection. 


If the galvanometer is 
If 


The current from the | 


in the circuit I the | 


LUBRICATORS. 


4955. March 1st, 1907.—IMPROVEMENTS IN LuBRicAToRS, William 
Thomas Rowden, of Row, near Helensburgh, Emeritus Pro- 
fessor of Applied Mechanies. 

The invention relates to mechanical lubricators, working accord- 
ing to the system described in Specification No. 12,807, A.p. 1903, 
by the same inventor, wherein an excess of oi! is pumped against 
a loaded overflow valve to maintain a constant pressure, anc 
the supply of oil to the parts to be lubricated is regulated by the 
intermittent action of valves. The apparatus comprises a 
pump 13a, with strainer 4, and a loaded valve 14, with ports ¢ for 
| the return of the excess of oil to the strainer. To counteract the 
| influences which disturb the proper flow of oil, such as variable 











By varying the | 
is possible to regulate the resistance of | 
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Suppose .20 milliampéres give a | 





resistance increases by 0.01 ohms because of the alternating | 


current, the resistance will be 100.01 ohms instead of 100 ohms 
i the above-mentioned 


supposing the circumstances are as in 
= 0.019.998.00 ampére 


instance. In the circuit J] there is 2,100.01 

= 19.998 milliampéres. 
remain, because in circuit JI nothing was changed. The difference, 
20.000--19.998/ is 2 microampéres. These 2 microampéres give in 
the pointer galvanometer named above a deflection of 20 scale 
divisions and so are measurable. The telephone talking currents 
10—20 microampéres are very feeble, and yet with this method it 
is said that they are measurable with pointer galvanometers. With 
more sensitive mirror galvanometers it is claimed to be possible to 
measure still more feeble alternating currents. For instance, in 
wireless telegraphy with telephone receivers, it is, the inventor 
states, possible to make measurements, when it is impossible to 
hear sounds in the receivers. With a galvanometer, which 
measures 10-!2—]0-!3 ampére direct current, it is possible to 
measure. 1010 ampére alternating current. There is a number of 
modifications given, including the use of a differential galvanometer, 
and.a transformer in place of the condenser. 


In the cireuit IL the 20 milliampéres | 


viscosity, &c., cach outlet port has a small air chamber ¢, which | 


acts as a sort of damper, and the valves 10 are operated intermit- 
tently through modified ‘‘Geneva stop” gears. An air vessel 15 
is in direct communication with the valves 10, and is connected to 
a manometer—Fig. 6—the reading of which indicates the amount 
of oil supplied. The discharge pipes are made of small bore, so 
that they may easily be flushed without danger of air being 
retained therein. The apparatus may be arranged in a compact 
form for use on motor cars. When driven from a high-speed shaft, 
a reducing worm gear 2, 3is used, and a ratchet clutch 4 inter- 
posed to allow of hand starting by means of a key applied to a 
square head on the shaft. 








| 


wheel provided with concentric rows of Luckets co-operating with 
| concentric rows of guide blades on the one side of the intermediate 
| portion, a wheel provided with concentric rows of tightening rings 
co-operating with concentric rows of tightening rings on the 
| opposite side of the intermediate portion, and steam admitting 
| ports in said intermediate portion. 
872,082. MeTHoD or WoRKING Suir Locks, (. Pumberger, Kher- 
schwang, Austria-Hungary.—Filed June 30th, 1906. 
The invention is a modification of an old device for saving lock 
water, which consists in causing the water to flow into the upper 
most reservoir from the lock and_closing this_reservoir when full, 


VA 


causing the water to flow into the next subjacent reservoir and 
closing it when full, and so on, downwardly throughout the series 
of reservoirs, each subjacent reservoir being opened upon the 
partial filling of the reservoir next relatively above it. 
872,291. Stream Borter, H. V. Brady, Amherst, Nova Scotio, 
Canada.—Filed May 9th, 1907. 
The drawing explains itself. There are in a!l ten claims, which 





| 

| refer to details of construction. The essence of the invention ix 
| the combination of two cylindrical shells and a cireular corrugated 
furnace, 
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Hydraulic Pressure STOCK 7 MACHINES 
Fixed Hydraulic 


Rivetters. 
From 5ft. to 11ft. 6in. gap. 








Pumps and Accumulators. 


HYDRAULIC. 


Portable 
PRESSES ce 
’ Rivetters, 
all sizes. 
HYDRAULIC Belt-driven Pumps 
all sizes. 
CRANE S. Steam Pumps, 
several sizes. 
PACKING LEATHERS Hydraulic 
& MOULDS, &c. Accumulators, 


3in. to 15in. Rams. 


Flanging Presses, 


several sizes. 


&c. &c. &c. &c. 
Write for Particulars. 
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TOOLS. 








. IMPROVED ... =. 


Hydraulic Forging Plants. 
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RAILWAY WHEEL MAKING PLANTS 
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“It gives us great pleasure to state that the 
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24-ton High-sided Open Goods Wagon, Indian Railway, 5it. Gin. gauge. 

















HIGHEST AWARD, Silver Medal, Royal Agricultural Society of England, 1904, for Elevator for Stone-breaker. This is the Third Silver Medal | have 
received from the Royal Society, and they are the only awards ever given by them connected with Stone-breaking and Ore-crushing Machinery. BM42 
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ENGINEERING IN THE UNITED STATES 
IN 1907. 
No. I. 
Railways. 

Tue year has been an active one in railway work; not 
only in ordinary construction work, but in some projects 
of exceptional importance. Foremost among these 
is the Western Pacitic Railway from Salt Lake City to 
san Francisco. This is a direct rival of the older road of 
the Southern Pacific Railway, and great expense is being 
incurred to obtain a-ltie more favourable for economical 
operation. In crossing the Sierra Nevada range its 
summit is 2000ft. below that of the older line, and the 
latter is contemplating the stupendous task of reconstrue- 
tion to cope with the new rival. Of equal importance is 
the extension of the Chicago, Milwaukee and St. Paul 
Railway to the Pacific coast, work upon which is being 
prosecuted actively. In Canada the new transcontinental 
line of the Grand 'frunk Pacific Railway has made good 
progress, and construction is under way at numerous 
points. The distance from the Atlantic end—connecting 
with the Intercolonial Railway—to Winnipeg is 1805 
iniles, to. cost £8,500,000 ; from Winnipeg across the 
prairies to 7 > ter 800 miles, £3,700,000 ; and from Ed- 
ionton across the Rocky Mountains to the new Pacific 
port of Prince Rupert, 960 miles, £12,500,000. The 
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system, which has 250 miles of line and 850 cars. At Chi- Tunnel, built of steel shells sunk in a Ccredged trench 
cago the protracted litigation still continues, but the dilapi- | in 50ft. of water, has been described in Tax ENGINEER. 
dated condition of the long-neglected lines has necessitated | Two of the 260ft. lengths have been placed, leaving eight 









Canadian Pacific Kailway and the Canadian Northern 
Railway are rapidly spreading a network of lines over | 
the north-west, and both are heading for the Pacific 
coast. The former, of course, has already a transconti- | 
nental line, but is aiming at some new point ; the latter | 
is linking up its eastern lines with the intention of form- 
ing a third transcontinental railway. During the year | 
Mr. J. J. Hill, President of the Great Northern Railway, | 
U.S.A., made some wild remarks, which were widely | 
published, to the effect that the, entire railway | 
system is congested with traffic, and can only be relieved | 
by the expenditure of £1,100,000,000 for new lines during | 
the next few years. As a matter of fact, only the busiest | 
main lines are congested—not over 50,000 miles—and the | 
relief is to be obtained by double and four-tracking these | 
lines rather than by building additional new roads, fur- | 
ther to increase the traffic on the busy main lines. The rail | 
problem has become sharply defined, owing to the unsatis- | 
factory quality of recently-made heavy rails, but the rail | 
wills are abitrary and insist on making rails to their own 
specifications, rather than to those of the railway engineers. 
The indications are, however, that matters have reached 
such a point that the mills will be compelled to meet some | 
of the demands of the purchasers’ engineers. 

Several important developments have been made in 
introducing electric traction on portions of steam railways | 
under special conditions. At New York, both the New 
York Central Railway, and the New York, New Haven, | 
and Hartford Railway have put in service the electric 
operation of all trains for a distance of about 30 miles. | 
The former uses the third-rail system, with 11,000-volt | 
alternating current transformed to 660-volt direct current 
at sub-stations five miles apart. The latter uses the over- 
head wire system, the wire being kept horizontal by being 
suspended at intervals from catenary cables carried on 
steel bridges 800ft. apart and 40ft. above the rails. The 
single-phase system is used, with a current of 25 cycles, | 
11,000 volts, on the trolley wire. A 45-mile section of the | 
West Shore Railway has been equipped for electric express | 
and local trains, while through trains—both passenger and 
goods—are operated by steam. The third-rail system is 
used, with a 60,000-volt transmission line, the sub- 
stations have 60,000-370-volt transformers, and rotary 
converters for 370-volt alternating current and 600-volt | 
direct current. A 34-mile branch of the Erie Railway has 
been similarly equipped for passenger service, but with 
overhead wires suspended from catenary cables. The 
three-phase 60,000-volt current is transmitted from the 
Niagara Falls plant, and current of 11,000 volts is used on 
the trolley wire. Electric traction is also proposed for 
mountain sections of the Southern Pacific Railway and | 
the Pacific extension of the Chicago, Milwaukee, and St. 
Paul Railway, as well as for the Cascade tunnel of the | 
Great Northern Railway. In all these cases water-power 
is available, and in the first case it is considered that this 
clectrification would give a greater increase in traftic capa- 
city and economy than a costly reconstruction of the line 
to secure easier gradients for the steam locomotives. 


reconstruction on the main lines, without waiting for the 
final settlement. In this work 129 lb. 9in. grooved rails are 
used, supported on steel sleepers embedded in’ concrete. 
New York will spend some £14,000,000 on its underground 
railway extensions during the next two years. At St. 


Paul a cable incline in a street of 16 per cent. gradient | 
has been replaced by a tunnel of 7 per cent. gradient | 


under the street for electric traction. The tunnel is 
920ft. long, with about 250ft. of approach at each end. 
Interesting tests have been made at Pittsburg with a 
bogie car having one motor on each bogie, and the wheels 
connected by coupling rods. This car—with two motors 
—showed an economy of 30 cent. in kilowatt-hours per 
mile as compared with a similar car having four motors ; 
also 15 to 18 per cent. economy as compared with a car 
having one motor to each bogie, but without coupling- 
rods. 


Bridges. 


The fall of the uncompleted Quebec Bridge was the 
disastrous event by which the year 1907 will be recorded 


in the history of bridge building. It points to a danger of | 


engineering conceding too much to commercialism. The 


company had a certain amount of money, and wanted a | 


great bridge built within the limit. That is not the way 
in which monumental works are erected. The largest 
steel arch bridge was designed in 1907, but the plans were 
not definitely approved. It is to form the feature of a 
three-mile, four-track ballasted steel viaduct, and will 
carry an extension of the Pennsylvania Railway across 
the East River at New York, near the “Hell Gate” 
channel. The plans call for arch ribs of 1000ft. span, 
with the springing line near the water level. Through it 
runs the bridge floor, 145ft. above the water, while the 
crown of the arch is to be 290ft. above the water. As an 
indication of the boldness of the design, it may be noted 
that the largest steel arch bridge yet built is that of 840ft. 
span, at Niagara Falls. Steel arch bridges built without 
hinges are very rare in the United States, but one of 440ft. 
span was built at Pittsburg. It has two arch ribs, each 
with upper and lower booms connected by diagonal web 
members. In completing the erection, the bottom boom 


| was cut at the crown and a powerful toggle applied to force 
| the joint open a sufficient amount to give the correct initial 


stress. Packing plates were then inserted and secured, and 
the toggle removed. At New York, the work on the bridge 
crossing the East River at Blackwell's Island has 


proceeded, and 34,000 tons of steel are now in place. | 


This bridge will have anchor arms on both shores and 
both -sides of the island, and cantilever spans over the 
two channels. These spans will be 1184ft. and 984ft. 
long. The 630ft. span over the island and its two anchor 


| arms of 590ft. and 492ft. are now completed, and work is 
in progress on each mainland shore. At St. Louis a/| 
third bridge over the Mississippi River is to be built for | 


an electric railway company owning 500 miles of line. 
It will have a central channel span of 525ft., and two 
side spans of 520ft. Bascule bridges are being used in 
many cases instead of pivot or swing bridges. 


In masonry bridges designs have been made for a 
reinforced concrete arch bridge which exceeds the | 


Quebec Bridge in ‘boldness. While the present largest 
masonry arch bridge is less than 300ft. span, and the 
largest concrete arch bridge only 233ft. span, the new 


design is for a clear span of 703ft. It is the main span 
of a proposed Hendryk* Hudson Memorial Bridge, to 
cross the Spuyten Duyvil Creek in New York City. The | 
designs call for a concrete rib 70ft. wide, 28ft. thick at 
the haunches, and 15ft. at the crown, with spandril | 
arches to carry the roadway. The rise is 17%ft. The 
compressive stress on the concrete is limited to 750 lb. | 
and the amount of steel required for reinforcement in | 
compression is said to be greater than for a steel arch 


bridge. The difficulties of erection at the site are 


extreme, and the Quebec Bridge investigation has shown 
that while it is easy to design a bridge in the drawing- | 
office, the matter of erection cannot be overlooked with | 
impunity. The failure of the Quebec Bridge might well 


give pause to the office designer or engineer who plans a 


concrete arch of 700ft. span when nothing larger than 
| 233ft. has yet been attempted. 


Reinforced concrete bridges of ordinary character—for 


| both railways and highways—continue to be built in 


Electric Railways and Tramways. | great numbers. One of these, at Sandy Hill, crosses the 


Electric interurban railways continue to extend very 
rapidly. There are numerous direct lines of 100 to| 
150 miles, while some railway systems have lines aggre- 
gating 800 to 500 miles. Passenger traffic is mainly 
handled, but many lines carry mails, parcels, and even 
goods ; a few have regular goods wagons. Where country 
lines and street tramways are included in one company’s 
system there is sometimes trouble from the larger size of 
Wheel tread and flange of the interurban cars cutting the 
rails and crossings in ‘city streets. Some of these lines 
use portable sub-stations to increase the capacity on 
branches during periods of heavy traffic, as near seaside 
resorts, &c., in the summer. The Milwaukee Northern 


a soffit sheet so as to form chambers for water and gas 
; mains and electric cables. This bridge is for a road and 
| tramway, and is faced with concrete blocks for appear- 
ance. The extension of the East Florida Railway to Key 
West will have many miles of concrete and viaducts 
between the numerous small coral islands, practically in 
the open sea. One of these viaducts is over two miles in 
length. An interesting structure is a concrete girder 
viaduct for an electric railway at Richmond. This is 
2800ft. long, with spans of 23}ft. to 674ft. Vertical posts 


Talvayea new interurban xilway in whose power house | concrete “plate girder” and are connected by long 
gas-engines are used. The gas producers of the Loomis- | Giaeede Scleatr maillt dus ecb alana aaaeed team athens 

Pettibone type deliver gas to a gasometer of 30,000 cubic | is shia ‘ ? ct 
feet capacity. There are three engines, each directly 

connected to a 405-volt 25-cycle alternator. They are four. | 
cylinder, twin-tandem, horizontal, double-acting engines The railway system has no great rock tunnels com- 
of 2000 horse-power each, This road has 75 lb. flange parable to the great Alpine tunnels, the longest being the 
rails in the country, and 951b. Tin. grooved rails in the | Hoosac Tunnel—on the Atlantic Slope—4} miles. The 
cities and towns. A large majority of the lines of this | Rocky Mountains are negotiated by short tunnels or open- 


Tunnels. 


class use the overhead wire system, a few use the third- | air passes through the various ranges.- The Denver and | 


rail system, and a very few use independent motor cars. 


v Pacific Railway, now being built from Denver to Salt 
In tramway work an interesting development -is the 


Lake City, is to pierce one range by a six-mile tunnel, 


probability of the establishment: of - the first muni-,/ with an elevation of 9229ft. above sea level at the apex of | 


cipally-owned system | in the United States. _ This the gradients. This is 2480ft. below the summit of the 
Pa \b Cleveland, where the city has’ been negotiating | present line through the Corona Pass, and will greatly 
or nore than @ year for the acquisition of the company’s | reduce' the distance and the gradients. The Detroit 


| Hudson River by fifteen arches of 60ft. span and 8}ft. | 
|rise. Each arch has nine ribs, connected at the bottom of | 


inclined or battered transversely—carry the reinforced | 


yet to be sunk. The arrangement is different from that 
employed for the Metropolitan Railway under the Seine 
| at Paris. At Detroit the tunnel sections rest on a con- 
| crete base at the bottom of the trench, while at Paris 
| the bottom of the tunnel section formed a caisson or 
working chamber for the excavation. The Detroit tunnel 
will have two 23ft. tubes 264ft. centre to centre, the 
tubes being lined with concrete and the whole structure 
covered with concrete, over which will be clay levelled 
to the surface of the river bed. 

At New York work has steadily progressed with the 
numerous tunnels under both rivers for the Pennsylvania 
Railroad and the local underground railways. One of the 
two tubes of the tunnel connecting the underground rail- 
ways of New York and Brooklyn at the battery was 
completed and made ready for traffic. The line is 
1% miles long, with tubes 15}ft. diameter and 28ft. 
between centres. The gradients are 3 per cent., and the 
lowest point is 95ft. below the water and 40ft. below the 
bed of the river. Further up the East River, at 
Forty-second-street, one of the two tubes of the under- 
ground railway extension to Long Island City has also 
been completed. It is probably generally known that the 
| tunnels of the Pennsylvania Railroad in the soft bed of 
the Hudson River are supported on screw riles put down 
| from the inside of the tube. A part of the Brooklyn 
| tunnel above noted passes through loose sand, and each 

tube is supported at intervals by concrete piles to prevent 

settlement under traffic. These piles are in pairs at in-° 
tervals of 50ft. With air pressure in the tunnel, some bottom 

sections of the lining were removed, and two 24in. steel 

shells put down by the aid of a water jet. These were 

filled with concrete and connected at the top by a 

concrete cradle extending under the bottom of the tunnel. 

The longest piles extend 50ft. below the tunnel. 

Two of the tramway tunnels under the Chicago River 
were lowered during the year. At Van Buren-street, with 
a 80ft. arch springing from the rail level, vertical chases 
were cut in the walls for steel posts, 8ft. to 10ft. high, 
seated on the springing course. Between these are 32in. 
plate girders, 4}ft. apart, covered with buckle plates, and 
having concrete jack arches betweenthem. A protective 
covering of a concrete is laid over the buckle plates. - The 
upper part of the oldarch was then drilled from a floating 
drill boat, broken up by blasting, and the débris removed 
by a dredger. At the Washington-street tunnel, with 
vertical walls, the girders rest in chambers cut in the 
walls. With the new roofs completed the walls and 
columns were underpinned, new walls built under them, 
and the new invert built at the required level. At Chicago 
also the 30 to 40 miles of narrow gauge single line 
tunnels—27ft. below the surface—were put in use for 
handling mails, newspapers, goods, coal, ashes, &c. Spurs 
and sidings are built at railway stations, post-offices, 
warehouses, newspaper offices, large buildings, &c., and 
lifts handle the cars or their contents. Electric locomo- 
tives are used in the tunnels. In the Cripple Creek 

| mining district a deep'level tunnel is being built to drain 
| the mines and facilitate deep mining. 


Canals and Inland Navigation. 

On the Panama Canal work has progressed beyond 
expectation. The most important event was the resigna- 
tion of still another chief engineer, and the placing of the 
| work in the hands of the engineer department of the 
United States army, with Colonel Goethals in direct 
charge.. Since then there has been less friction than 
under the various chief “civil” engineers. Plans for 
letting out the work by contract were considered, and 
tenders were received, but all were rejected as unsatisfac- 
tory, and it has been decided to carry on the work by 
day labour as at present. With the great attention to 
| sanitary and social conditions, there is little sickness and 
| little dissatisfaction among the workmen. Instead of a 
| difficulty in obtaining men, applicants are being turned 
away, and 30,000 men are at work. The equipment 
includes 285 locomotives, 2700 wagons, and 63 steam 
excavators, exclusive of floating dredgers. The excava- 
tion amounts to 1,500,000 to 1,800,000 cubic yards per 
month. It has been decided to increase the width of the 
locks to 110ft. In the United States, work is progressing 
on the new Erie Canal connecting the Hudson River with 
Lake Erie; of its 440 miles, 380 miles follow the 
courses of lakes, rivers, or creeks. It is 12ft. deep, witha 
bottom width of 75ft. in canal and 150ft. to 200ft. in 
dredged channels. The locks are 45ft. by 310ft. This canal 
is to carry barges of 1000 tons capacity, the alternative 
plan of building a ship canal having been defeated. This 
is being built for the Government of New York State. A 
still smaller concern is the Illinois and Mississippi boat 
canal, to connect the Great Lakes—by the Chicago Drainage 
Canal and the Illinois River—with the Mississippi. This 
was completed in 1907, but its value is problematical, 
especially as it has only 7ft. of water. It is 75 miles 
long; rises 196ft. by 21 locks in 18 miles to the 11-mile 
summit level; then descends 93ft. by 11 locks in 46 
miles. The locks are 34ft. by 170ft. There is a navigable 
feeder 30 miles long. 

The Chicago Drainage Canal was to have been made 
available for navigation by 1907, but the numerous draw- 
bridges have not yet been equipped with their machinery. 
The time has been extended to 1909, but still nothing has 
been done to equip the bridges. It is thus available only 
for boats, and is used practically by only a few pleasure 
eraft. Canada has completed the surveys for a canal or 
waterway from Montreal to Ottawa and across to Georgian 
Bay, 420 miles. It will rise 99ft. in 83 miles, and drop 
659ft. to Montreal in 334 miles. The locks are to 
take vessels 650ft. by 60ft., and the falls at the locks 
will be utilised to develope about 80,000 horse-power. 
The cost is estimated at £21,000,000. The Trent Valley 
Canal, in Canada, also put in operation its second 
hydraulic lift lock. This is at Kirkfield with a lift of 50ft., 
and has chambers 140{t. by 33ft., carrying Sit. of water, 
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The Peterboro lift lock, opened in 1906, is of the same 
type, but with 65ft. lift. 

One of the notable movements in the United States has 
been the strong agitation for the development af inland 
nayigation on a comprehensive basis. ‘I'he various works 
so far undertaken have been designed without regard to 
any general scheme of inland navigation. The President 
has appointed a Commission—in which. several engineers 
are included—to report on a comprehensive plan for the 
improvement and control of the river systems of the 
country. This is not only to consider transportation, 
but flood regulation, water conservation, water power 
development, irrigation, and drainage as well. It has 
been said that the Government might well spend: 
£10,000,000 annually on the improvement of the water- 
ways, Closely akin to this is the project for a waterway 
from the Lakes to the Gulf, by way of the Mississippi, but 
engineers familiar with this great and wilful stream con- 
sider this impracticable. In fact, the Government 
engineers have reported that the cost of maintaining a 
14ft. channel would be far in excess of anything warranted 
by commercial advantages. The value of such a water- 
way with a permanent available depth of water of 1Oft. 
would be infinitesimal. However, it has been taken up 
as a popular and political issue, with wild talk of ocean 
steamers from Chicago to Liverpool, vid St. Louis and 
New Orleans. 


Harbour Works. 


Owing to the light tidal’ range, no great dock works are 
required at American ports, and facilities are easily 
increased by the construction of new piers and wharves. 
The most important work is the dredging of deep ship 
channels. At New York a long, wide, and deep channel 
to deep water has been dredged with a special view to the 
requirements of the new Cunard steamers, and this gives 
a much shorter route through the bay. At Philadelphia, 
~a 830ft. channel, 600ft. wide, will be completed in 1908 ; and 
at Baltimore, a 35ft. channel, 600ft. wide, and 25 miles 
long, will be completed in 1909. The new jetties at the 
South-West Pass, one of. the mouths of the Mississippi, 
have been completed at a cost of some £1,200,000. ‘They 
are about four miles long, half a mile apart, and cause the 
river to scour a deep channel 1000ft. wide. They have 
willow-mattress foundations, covered with blocks of stone 
and concrete. They replace the famous jetties built by 
Captain Eads some thirty years ago. On-the Great Lakes 
the Government has done much work in the building of 
new breakwaters at various ports, and in making 
shorter and deeper channels at shoal points. The 
traffic between Lake Superior and the lower lakes— 
amounting to 52,000,000 tons in 1906—has all to pass 
through the two parallel locks at Sault Sainte Marie and 
through the St. Mary’s River, which forms the strait 
below the locks. The Government will build a third lock, 
and have completed a new channel in the worst part of the 
winding river. This is the West Neebish channel, 300ft. 
wide and 25ft. deep, almost entirely in rock. Cofferdams 
were built to enable the work to be done in the dry. A 
new port.in New York Bay is proposed, near Newark. A 
channel nearly three miles long, 1000ft. wide, and 30ft. 
deep would have on each side a series of piers 150ft. wide, 
1200ft. long, and 250ft. apart. This would give about 
22 miles of pier front or wharfage. 











AIR LIFT PUMPS FOR SLIMES. 


Tue two 200-stamp mills erected about a year ago by | 
the East Rand Proprietary Mines, Limited, on the pro- | 
perties of the Cason and Angelo Companies—subsidiaries | 
of the E.R.P.M., Limited—have several features of inte- 
rest, not the least important of which are the air lifts 
used for raising the sands and slimes pulps to the settling 
tanks. The air lifts in the above plants replace the ordi- 
nary tailings wheel, or the less frequently used tailings pump, 
both of which are in use on the mines in the Witwaters- 
rand district, and, as these are the only two plants on any 
of the Witwatersrand mines in which an installation of 
air lifts is entirely relied upon for lifting pulp, their opera- | 
tion has been watched with a considerable amount of | 
interest by local engineers. 

An air lift pump consists of (1) a foot piece provided | 
with ports for the admission of the liquid to be lifted and | 
a compressed air inlet, and (2) a rising main. The foot 
piece is sunk to a distance below the level of the liquid | 
being raised proportionate to fhe head to be lifted against, | 


ctl 2 arent tae be: tang Sativa dar gin Siematarad of the foot piece, this belt delivering air to the tube 


pressure necessary being dependent upon the pressure in 
the well or sump at the point of air admission to the foot 
piece. 

The operation of the “ lift” is dependent upon the aéra- 
tion of the column of liquid contained in the rising main, 
and not upon an ejector action, as is frequently and 
erroneously imagined by many engineers. The maximum 
efficiency of a given “lift” is therefore attained when the 
head to be lifted against, the proportion of submersion to 
head, and the pressure of the compressed air at the air 
inlet are in correct ratios. It will be readily seen that 
if the air pressure is too high the amount of work. per- 
formed in attaining the excess pressure is lost. If the 
‘degree of submersion is too great in proportion to the 

_head, then it is necessary to raise the air pressure to a 
higher degree than is economical, in order to deliver it 
_into the foot piece against the increased liquid pressure 
due to the excess submersion, with a resultant loss of 
efficiency. On the other hand, if the proportion of sub- 
mersion to lift is not great enough there is not sufficient 
‘aération of the column of liquid to give the requisite 
velocity to the columin without the usé of an-unduly large 
voluine of compressed air—as expressed in its equivalent 
amount of free air—per. cubic foot of liquid lifted, this 
“again resulting in @ loss of efficiency if the power 
requisite to compress the larger volume of free air to 
‘the lower pressure required is greater than that neces- 





| through a ring of twelve holes, each lin. square. 
| design gave vastly improved results. é 
| A, B, C, and D for the foot pieces of the various tubes 


THE ENGINEER 


sary to compress the smaller quantity to a higher 
pressure. 

In the absence of trustworthy data upon which to base 
calculations for the Angelo and. Cason plants, it was 
essential that a series of tests should be carried out in 
order to ascertain the most economical ratios of the three 
determining factors. These tests, the results of which are 
tabulated below, were carried out by Mr. R. Henderson, 
the construction engineer of the East Rand Proprietary 
Mines, Limited, under the direction. of the company’s 
consulting engineer, Mr. N. Wilson. 

The “ lifts ” are, in both the Angelo and Cason plants, 
arranged in groups for sands and slimes respectively. 
Each tube is placed in a separate well or sump, which for 
a few feet at the top is extended in area so that variation 
in the quantity of liquid flowing to the well may not cause 
too rapid fluctuations in the level. 
the tube can be fixed in a well very little larger than its 
own diameter, and yet the level of the liquid can be kept 
practically constant. 
with the level of the liquid, rotates a small plug valve 
regulates the supply of compressed air to the tube, and 
provides for irregularities in the flow to the well. The 
design of the foot piece originally experimented with is 
shown in Fig. 1. Four ports at the lower end, which is 
belled out, provide for the admission of the pulp, whilst 


through a 4in. hole, placed 2ft. 6in. above. the top of the | 
ports, compressed air is admitted. This design was found | 
to be very inefficient, and later tubes were fitted with the | 
type shown in Fig. 2, which is belled out at the lower end | 


to a greater extent than in the original type—so as 


gradually to accelerate the velocity of the liquid—and the | 
bottom is open, the foot piece resting on four timber sup- 
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Fig. 1i—FIRST FOOT-PIECE 


rts. An air belt is provided 8ft. 3in. above the bottom 
This 
The dimensions at 


were :-— 


Dimensions of Za 

foot piece. Where used. Tests. 
my CD 

in. in. in 


: E.LJ. KL. 
11419 22 


in. 


{ Angelo Slimes 
21 , 


and 
| Cason Sands 
{ Angelo Slimes 
and 
\« ‘ason Slimes 


No, 1. 
D.M.S.T.N.O.P.Q.R. 
23 134 20 30 


No. 2. 

The rising main used was mild steel tubing, expanded 
into cast steel flanges. The lengths of main were made 
uniform so as to be interchangeable...The mains used 
with the foot pieces having 11}in. diameter throats were 
14in. internal diameter, whilst those with foot pieces having 
13}in. diameter throats were 16in. internal diameter. The 
lower portions of the rising mains were in each instance 
reduced 2in. in diameter by a lining of timber lin. thick. 
This lining serves a double purpose; as it protects the 
lower lengths of main from damage by abrasion--the 
sands to a greater and the slimes to a lesser degree exer: 
cise a cutting action in their flow~and also, by restricting 
the area in-the lower length tends somewhat to equalise 


the velocity of flow in the length of the main. The air- 





By this arrangement | 


A float which, as it rises and falls | 
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bubbles, by expanding as they rise and decreasing in pres- 
sure, increase the velocity of flow of the aérated liquid 
as it rises, if the main is of uniform diameter throughout, 
A main of gradually increasing (or tapered) diameter 
would be necessary to provide an absolutely uniform, 
velocity throughout its vertical length, and this would, o/ 
course, be commercially impossible to provide. The 


-[§"-------+ 


i 
+ aden oa 





Fig. 2—IMPROVED FOOT-PIECE 


general arrangement of the ‘lift’ and well is shown in 
Fig. 5. 

In carrying out the experiments at the Angelo Slimes 
lant, a series of seventeen tests were made, as shown in 
ables I. to V., the following being the method employed 

in obtaining the various data. 

Air measurement.—A special air compressor was used 

for the”purpose of working the air lifts. The compressor 
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Submersion 


14" internal diameter 
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Test “T” 


3-10-06 
Angelo Slimes 


Test “S” 
2: 10° 06 
Angelo Siimes 


¢-------------35' @ 


| 





Note:- Inthe Tests S'&“T”the 
Tube was raised in the Well. 


‘ 


Test “M” 
- 27° 9* 06 
Angelo Slimes 
Fig. 3—POSITION OF TUBES IN WELL 


was run atsuch a speed as to keep the level of the slihes 
in the well of the “lift” constant. The-revolutions of 
the compressor were then noted and kept constant during 
the test, Then, knowing the aerceaiane and ogee 
displacement of the air compressor, the consumption o 
free-air per revolution or per nainute eould be obtained. 
“Slimes.—* Slimes ” meéans a mixture of water and the 
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ry fine or“ «sing portion of the crushed ore coming 
pr the reduction plant. 

Slimes measurement.—When everything was running | 
steadily, the slimes: to be dealt with was measured in a | 
50ft. diameter tank: the flow in cubic feet per minute | 
thus being obtained. 

Snecifie gravity of slimes. 
the slimes were taken and the specific gravity obtained : 
an average of the results being taken. 

Theoretical H.P. in lifting slimes a height ha. 
The specific gravity used for dgtermining the theoretical | 
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Fig. 4—EFFECT OF VARYING RATIOS 
H.P. was taken as 1°1013, or 63°31b. per cubic foot of 
slimes. 

Theoretical H.P. 

_. Quantity of pulp in cub. ft. per min. x 68°38 x lift in ft. 

83,000, 
_ Q x 63°38 x ly 
~~ 88,000 
=CxQx ih, 
= “O01918 x Q x hy. 

Air H.P.—This was obtained by multiplying the cubic 
feet of free air per minute by the value of the H.P. 
required to comupress one cubic foot of free air to the 
working air pressure, as shown in this case on the gauge G, 
Fig. 5. In these tests it has been assumed that the coim- 
pression is adiabatic, and therefore taken under worst 
conditions 


















































Adiabatic compression P; V,'** P, V, i 
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Fig. 5—GENERAL ARRANGEMENT OF AIR LIFT 


Index of Symbols used in Calculations :— 


hy = Depth of submersion in feet. 

a = Height of lift in feet. 

V = Velocity in feet per second of the pulp 
through the throat. 

Q = Quantity of pulp in cubic feet per minute. 

C = Constant for theoretical H.P. = 8°? 
nstant for theoretic 33,000 
= *001918. 

G = Gauge showing working pressure of “tr | 

j (see Fig. 5). 

a 


‘2 - 


t 


A number of samples of 


= H.P. per cubic foot of free air compressed carried out on the same day. 


= E.P. = Mean of effective pressure. 


P; = Atmospheric pressure = (absolute) = 12‘51b. 

per square inch, 

P, Working pressure atthe air lift = (Absolute). 

A Cubic feet of free air per minute. 

a Area of throat of the foot piece of rising 
main in square feet. 

P Working pressure at the air lift (gauge). 

REMARKS ON TESTS. 
Table 1, Tests B, C,D, and E.—It will be noticed 


it that these tests, taken in the above order, have increas- 


|ing depths of submersion and decreasing heights of lift, 


1°009 


Submersion 
the 


Lift 
Tests Band U 


ratio varying from to 1 to 


77 tol. were each run with two 10in. 
| tubes. 
| The cubic feet of free air used to one of slimes being 
7°27 and 4°06 cubic feet respectively, the latter being 
with the greater depth of submersion, The efficiency 
was 17°7 per cent, and 27°5 per cent. respectively. The 
original type of foot piece was used. See Fig. 1. 

In Test D a 14in. widening to 16in. diameter tube was 


used, 

sa Submersion er 

The Lift 372 to 1. 

The ratio of cubic feet of free air to cubie feet of 
slimes lifted in this case was reduced to 2°74 to 1, the 
efficiency being increased to 36°15 per cent. 

The new type of foot piece was used in this test, with 
a throat diameter of 13}in. See Fig. 2 

Test E.—A 12in. widening to 14in. diameter tube was 


used. 


ratio was increased to 1°: 


Submersion 


Lift being increased to 1°77 to 1. 


The ratio 


The consumption of free air per cubic foot of slimes | 


lifted was further reduced to 2°64 to 1. 

It will be noticed that in this test the submersion was 
considerably greater than in Tests B,C, and D. This in- 
creased submersion necessitated the increase of the work- 


ing air pressure from 151b. to 22]b. Pressure being an | 
horse-power | 


important factor in obtaining the air 
accounts for the decrease in the efficiency to 30°55 per 
cent. as compared with Test D. The foot piece used in 
this case was the same type as in Test D, but with 114in. 
throat diameter. 

Summary, Table I.—These tests can, under the cireum- 
stances, hardly be taken as comparative, but more as 
progressive, for in each test the conditions were altered. 
mn Submersion 
The : 

Lift 
where, under certain conditions, a maximum efficiency 
can be obtained. However, later tests show this more 


ratio suggests that there is a point 





TABLE I.—Air Lift Tests at Angelo Slimes Plant. 


| to a 16in. isiieter tube being used. The ratio of sub- 
E mersion to lift being 1°8 to 1 and 1°96 to 1 respectively. 
Test M shows a decreased consumption of air per cubic 
| foot of slimes and an increased efficiency as compared 
| with Test I, the better performance being obtained with 
the smaller throat velocity. The increased efficiency is 
very small, but would no doubt have been greater with a 
ratio of submersion somewhere about the same as 
Test I. 

Table III.. Tests M, S, and T.—In these tests it will 
be noticed that the ratio of submersion to lift is varied 
fron 1°96 to 1 to 1°5 to1; the lift being kept constant. 
In tests S and T the tube was raised in the well to alter 
the submersion—see Fig. 3—-which illustrates this. The 
size of the tube used in each test was the same, viz., one 
14in. widening to 16in. diameter with the same size, and 
the new type of foot piece with-134 diameter throat. 
The curves shown in Fig. 4 show the effect of varying the 
ratio of submersion to lift. Values being plotted for 
given free air consumption per cubic foot of pulp, and 
also for efficiencies at different ratios, the efficiency and 
consumption of air as ordinates and ratios of submersion 
to lift as abscisse. It will be noticed that the point of 
maximum efficiency under the conditions of test is where 
the ratio = 1°83 to 1, giving an efficiency of 36:2 per 
cent. It will also be seen that the free air consumption 
eurve becomes almost flat after this ratio is increased. 
The ratio of air to pulp not decreasing after this point 
and the submersion increasing, the working air pressure, 

; and, of course, the air horse-power per cubic foot of free 
air, is increased, this decreasing the efficiency. 

Table IV. Tests M, N, O, P, Q, and R.—This series 
of tests was carried out on the same day. The same size 
of tube, foot piece, and throat diameter were used, the 

|same number of stamps were running—therefore the 
| cubic feet of pulp to be lifted or dealt with per minute 
was constant—and the same throat velocity was attained 
the varying conditions being the submersion and lift. 
The ratio submersion to lift varied from 1°96 to 1 to 1°01 
|to 1. The consumption of air to slimes varied from 2°28 
| to 7°83 cubic feet of free air per cubic foot of pulp, and 
the efficiency from 33°1 per cent. to 17°5 per cent. The 
tests seem to show pret y clearly that the most economical 
ratio is somewhere in the vicinity of 1-96 to 1 under these 
conditions. 

Table V. Tests I,J, K, and L. The conditions of this 
test are very similar to those in Table IV. The ratio of 
submersion to lift varying from 1°8 to 1, to 1°41 to 1. The 
size of tube was different, the tube used being a 12in. 
widening to 14in. diameter. The foot piece was the same 
size new type. The difference of throat area raised the 
velocity to 8°3ft. per second compared with 6-°03ft. per 
second in tests of Table IV. The average efficiency 
obtained was less than the average efficiency between the 

















Test } B. Cc. D. E. 
Date | 11-7-06 =| 11-7-06 16-7-06 168-06 
Tube . | East and West | East and West East Wes 
¥ Number and size of tubes used Two 10in. | Two 10in. {One 14 to 16in. One 12 ra l4in. 
2 Submersion, in feet 32 75 “75 7-75 -85 
s Lift, in feet 32-5 29-5 27-5 27 -09 
< Ratio submersion to lift ; 1-009 to 1 1-21 tol 1-372 tol 1-77 tol 
i) Working gauge pressure, in lb. per square inch 15 16 17 22 
~ Average number of stamps running .. ; 155 157-5 145 160 
Kind.of foot piece .. Fig. 1 | Fig. 1 Large, Fig. 2 | Small, Fig. 2 
Throat diameter of foot piece re 10in. 10in. 13hin 11}in 
| Free air per minute, in cubic feet 2256 1279 796-48 846 
.. | Free air per minute per stamp, in cubic feet 14-5 8-12 5-49 5-28 
3 Free air per cubic foot of slimes, in cubic feet 7-27 4-06 2-74 2-64 
3 Cubic feet of slimes per minute . 310 315 290 320 
£ | Cubic feet of slimes per stamp per minute 2-0 2-0 2-0 2-0 
2 Throat velocity, in cubic feet per second.. 4-7 4-8 | 4-855 7-39 
& | Theoretical horse-power 19-3 17-8 15-23 16-6 
= | Horse-power per cubic foot of free air ir compressed -048 -050 -053 -064 
| Air horse-power ae 108-72 64-74 42-21 54-144 
Efficiency, per cent. 17-7 27-5 36-15 30-55 
clearly. Another detail shown to be of importance is same limits of ratio submersion to lift in Table IV., thus 


the throat velocity. 














Table II. Tests I and M.—These two tests were | 
TABLE I].—<Air Lift Tests at Angele Slimes Plant. 
Test. I. M. 
Date . ; : » see veep 27-09-06 | 27-9-06 

Tube .. West East 

| Number and size of tubes used|One 12 to 14in.|One 14 to 16in. 

, | Submersion, in feet 2 52-528 

& | Lift, infeet .. 26-8 26-8 

‘S | Ratio submersion to lift. 1-8 tol 1-96 to 1 

3 | Working gauge pressure, in} 

5 | Ib. per sq. in. . 21-5 24-0 

Y | Average number of stamps 

running .. mS rete 180 180 

| Kind of foot piece... ..| Small, Fig. 2 | Large, Fig. 2 

| Throat diameter of foot piece 11 hin. 13$in. 

f 
Free air per min., in cub. ft.| 893 822-5 
Free air per min. per stamp,| 

in cub. ft. 4-96 4-56 
Free air per cub. ft. of slimes, | 

3 ee «ae a 2-48 2-28 

= | Cub. ft. of slimes per min. .. | 360 | 360 

= | Cub. ft. of slimes per stamp] | 

5 perf min. ... 2 2 

‘ | Throat velocity, in cub. ft. 

2 per second.. 8-34 | 6-03 
Theoretical horse-power 18-49 | 18-49 
Horse-power per cub. ft. of } 

free air compressed... .. 063 | -068 
Air horse-power 56-26 | 55-93 
Efficiency, per-cent. 82-7 33-1 

{ 











Test I:_A 12in. widening 


suggesting that the throat velocity in the tests of Table V. 
were too high. The same suggestion arises on comparing 
| tests D and E, Table I., where the velocities are 4°855 and 
7° 39ft. per second and the efficiencies 36°15 per cent. and 
| 30° 55 per cent. respectively. 

Two tests, shown in Table VI., were carried out on the 
| Cason property, one each with one of the sands and one 
| of the slimes tubes. The same methods were employed 
as in the Angelo tests, with the exception that the 
measurements of the pulp were determined by diverting 
| the flow into the well of an idle “lift” which had been 
previously calibrated. The following additional details 
were determined. 

Specific gravities.—The specific gravity of the slimes 
was taken as in the Angelo tests; that of the sands 
| was found to be 1°033, or 64°56 lb. per cubic foot. 
| The theoretical horse-power was calculated on this basis. 

Theoretical horse-power for sands lifted :-— 
_ Quantity of sands by 64°56 x lift in feet , 


} 








| Theo. H.P. 
Bac 33,000 
= C, x. 0 x ha = sooo * Q x he 


= *001956 x Q X ha 

“ Sands” means the mixture of crushed ore and water 
coming from the reduction plant, from which, however, 

| the “slimes” have been removed. 

It will be seen from the tests that, under the best con- 
ditions, an efficiency of close upon 40 per cent. of the 
indicated horse-power in the steam cylinders of the air 
compressors was returned as work performed in lifting the 
pulp. -The tests were handicapped by the fact that the 

| air compressors used were far too large, and were designed 
| for much greater duties; the revolutions were therefore 


to a 14in. diameter tube, and in Test M a 14in. widening xery low, and better results would have been obtained 
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with small compressors driven by belts from the battery 


line shafts. 
There is ample proof in the tests as tabulated that the 


TABLS ILL.—.Acr Lift Tests at Angelo Slimes Plaat. 


| the ordinary tailings wheel, and it is proved, beyond 
| question, more suitable than the tailings pump. The 
| capital cost of a duplicate equipment of air lifts is very 





SR ee pea ee 
Number and size of tubes usod 
Submersion, in feet ... .... ... 
Lift, in feet ... .... .... 
Ratio submersion to lift ... 2.00 2.0 1. wwe 
Working gauge pressure, in lb. per square inch ... 
Average number of stamps running Sg fee 
Kind of foot piece... ... 1... 

Throat diameter of foot piece ... 


Conditions. 





Free air per minute in cubic feet be aas 
Free air per minute per stamp in cubic feet... 
Free air per cubic foot of slimes, in cubic feet 
Cubic feet of slimes per minute coe 
Cubic feet of slimes per stamp per minute ... 
| Throat velocity, in cubic feet per second 
Theoretical horse-power .. 
| Horse-power per cubic foot 
| Air horse-power ... = 


Performance. 


of free air compressed 


Efficiency, per cent. 





Ss. T. 
3-10-06 

| East 

‘One 14 to 16in. 

40-2 





2-10-06 
Jast 
One 14 to 16in. 


26-8 
1-75 tol 
21-5 
187 | 75 
Large, Fig. 2 | Large, Fig. 2 
134in. 


| 











TABLE IV.—Air Lift Tests at Angelo Slimes Plant. 





Test. M. 


N. 


“een P, 





Date ... 27-90-06 | 
ERS ee eee East 
Number and size of tubes used ... |One 14 to 
Submersion, in feet.. cy 52-5: 
Lift, in feet he ers 26-8 
Ratio submersion to lift... ... .. 1-96 tol 
Working gauge pressure, in Ib. per 

I 5 = ssc kas. see cee 
Average number of stamps running 
Kind of foot piece ... -f 
Throat diameter of foot 


Conditions, 


24 
180 
Large, Fig. 2 
13hin. 


22 


180 


piece 





Free air per minute, in cubic feet 1175 
Free air per minute per stamp, in 
near te Re ee 
Free air per cubic foot of slimes, in 
oe carci cap. EE cs aes 
Cubic feet of slimes per minute . 
Cubic feet of slimes per stamp per 
5 oe RA A | 
Throat velocity, in cubic feet 
RI ao oes oan 
Theoretical horse-power... . ol 
Horse-power per cubic foot of free | 


Performance. 


per | 


air compressed ... ... 
Air horse-power 


27-9-06 

East East Eas 

16in.;One 14 to 
46-29% 


32-6 
1-42 tol 


| Large, Fig. 2 
1 


3hin. 


6-5: 


27-9-06 | 27-9-06 
st East | East 
l6in. One 14 to 16in. One 14 to 16in.|One 14 to 16in./One 14 to I6in. 
2 ad 45-696 5 | in 43-978 39-895 | 39-895 

3 33.6 «1 35-9 39-5 39-5 
_ 1-36 tol 1-22 tol 1-01 tol 1-01 tol 


27-9-06 


27-9-06 


18 
180 
Large, Fig. 2 
13$in. 


20 19 
180 em 
Large, Fig. 2 | Large, Fig. 2 | 
13$in. 134in. | 


21-5 


180 
Large, Fig. 2 
13}in. 


1410 88 | 2350 2820 
| 


7:83 








Efficiency, per cent. 29. 


TABLE V.—<Air Lift Tests at Angelo Slimes Plant. 





Test. 


Tube seh alian : 

Number and size of tubes used ... 

Submersion, infeet ... ... ... 

Ja) 

Ratio submersion tolift ... ... 2... ... 
Working gauge pressure, in lb. per square inch 
Average number of stamps running... ... .. 
Kind of foot piece... ... ... ... 

Throat diameter of foot piece ... 


Conditions. 


I. a: 
27-9-06 27-9-06 
West West 
One 12 to 14in./|One 12 to 14in. 
44-51 43-85 
1-1 
ltol 





27-9-06 27-9-06 
West West 
Une 12 to 14in. One 12 to lin. 
29.7 


26-8 
1-8 tol 
21-5 
180 
Small, Fig. 2 
114in. 


30-7 3 
1-45 tol 1-4 
20-5 2 
180 180 
Small, Fig. 2 | Small, Fig. 2 
lijin, =| Bi 


180 
Small, Fig. 2 
114in. 








Free air per minute, in cubic feet ... ... ... 
| Free air per minute per stamp, in cubic feet ... 
Free air per cubic foot of slimes, in cubie feet 
Cubic feet of slimes per minute... ... 
| Cubic feet of slimes per stamp per minut 
Throat velocity. in cubic feet per second... 
Theoretical horse-power ... 0.0 20.0 00.0 0. oe 
| Horse-power per cubic foot of free air compressed 
Air horse-power se ha rE ls lee 


Performance. 


Efficiency, per cent. 





TALE VI.—Arr Lift Tests at Cason Slimes and Sands Plants. 


Test. 2 2. 

Where at... Sands Plant Slimes Plant 
Date ... 21-7-07 26-7-07 
ME oc spelen Fa sh, ae was 
Number and size of tubes ...One 12 to 14in. One 14 to I6in. 
Submersion, infeet ...... 78-17 37-5 
[att mfestt ... 5. ew 17 
Ratio submersion to lift 2-166 
Working gauge pressure, in 

ot | een ea 
Average number of stamps 

eee, ee er eee 215 
Number of tube mills running 2 
Kind of foot piece... ... ... ‘Small, Fig. 
Throat diameter of foot piece 11]}in. 


De. 
01 


43-0 
1-817 tol 
34-5 


Conditions, 


14-785 
210 
2 
2 


Large, Fig. 2 
13}in. 


854-57 
4 07 


1-871 
456-7 


2-17 


Free air per min., in cub. ft. 
Free air per min. per stamp, 
coped 9. ee 
Free air per cub. ft. of pulp, 
MNGMDSER 3.5. suc) sac tee 
Cub. ft. of pulp per min. 
Cub. ft. of pllp per stamy 
“caches gr OR ee 
Throat velocity, in eub. ft. 
per spond...) 3.5--s. «. 
Theoretical horse-power 
- Horsé-power per cub. ft. of 
free air compressed... 
Air horse-power 


Performance 


7-612 
15-182 


04775 
40-706 


37 -206 


+526 
05 


-088 
78-54 


“se: 





| Efficiency, per cent. 





air lift is, if carefully designed for stated conditions, | 


suffciently efficient to make it a healthy competitor of 


893 





low compared with that of wheels or pumps, provided 
low-pressure air compressors, driven from the mill shaft, 
are employed. 

As the lifts and compressors would be in duplicate, 
the stoppage of work due to breakdowns of the pulp lifting 
devices is avoided, and one day’s stoppage per annum 
would more than cover any increase in power costs. 
There is the further advantage that any large increase in 
the amount of material to be lifted does not necessitate 
the rejection of the plant installed, as tubes of sufficient 
capacity to meet the increased demand can be added to 
the installation, and two or more tubes run in parallel 
Except as an emergency pump the air lift is too ineffi- 
cient to replace power pumps for pumping clean, pure 
water. For dirty or acid water, sands or slimes, under 

' comparatively low heads, it is a most valuable device, 
and, if properly arranged, is hard to beat. If not pro- 
| perly designed it is a tremendous power eater. This latter 
characteristic is well exemplified by the fact that if the 
contents of the well become aérated, through compressed 
air leaking back from the foot piece, a practically un- 
limited amount of compressed air will be absorbed by 
the lift, and the discharge from the tube will be of the 
nature of a fine spray blown out by the air. Under such 
circumstances it can be well understood that the efficiency 
of the plant would drop to an almost negligible quantity. 
| It can be accepted as an axiom with air lifts that unless 
| the discharge is a comparatively steady flow, free from 
| pulsations, the best results are not being attained and, in 
| all probability, the ratios of lift and submersion are not 


_ | correctly proportioned. 








| to the armour. 


THE ITALIAN BATTLESHIP REGINA ELENA. 


Tue Italian battleships of the Vittoria Emanuele class 
were fairly fully described in Tue EnctneEr at the time of 
their inception. Lately, the first of them to be completed, 
the Regina Elena, has.been visiting Portsmouth, and 
additional details gleaned on an inspection of her may be 
of interest. 

The designer of the class is Colonel Cuniberti, of the 
Corps of Italian Naval Constructors, who was probably 
the first to put forward the idea of a very fast Pm heavily 
armoured battleship provided with a uniform 12in. arma- 
ment. A very casual inspection of the Regina Elena is 
sufficient to convince anyone that Colonel Cuniberti’s 
genius does not stop at imaginary Dreadnoughts. The 
ship is only of 12,625 tons displacement, but in the very 
| fact of this small displacement lies the marvel. She is 
quite the last word in economy of weights and utilisation 
of space. Nor does she stop there. Under the big gun 
turrets a novel girder construction is introduced to take 
up the stress of firing, and the success of this may be 
gauged from the fact that all possible guns have been tired 
ahead, astern, and on the broadside without the slightest 
inconvenience to the vessel. 

The armament is as follows :— 

Two 12in. 45 calibre (Armstrong) 

Twelve 8in. 45 calibre 

Twelve 12-pounders 

Twelve 3-pounders 

Four Maxims 

Four 18in. submerged tubes (Elswick patent) 





The 12in. guns, which are very similar to the Dread- 
| nought’s pieces, are carried in cradle mountings similar 
| to those adopted for our new Dreadnoughts. The turrets, 
| placed fore and aft in the centre line, are extremely roomy. 
| Each carries a singlegunonly. This is the most criticised 
| feature of the ship; but it should be borne in mind that a 
| pair of guns in a turret do not make twice as good shoot- 

ing as a single gun, and—sacrifices being necessary on 
| the displacement—this was probably the wisest that could 
| be made. These 12in. and also the 8in. guns are all 
| electrically manceuvred ; all hoists also are electric. The 
| big gun turrets are placed quite clear of all upper works, 

and have an enormous are of training, something like 

300 deg. instead of the usual 240 deg. or less. In many 

positions, therefore, the ship can deliver as much 12in. 

tire as the usual four big gun ship; the Sin. turret bases 
| extend down to the armoured deck, everything being cx- 
| tremely roomy. 

The 8in. guns are carried in pairs in six turrets amid- 
ships, the central turrets being raised so as to fire over the 
end turrets. Eight 8in. guns can, therefore, fire ahead, 
and have been actually so fired without any inconveni- 
ence to the guns fired over. There are no fittings of any 
sort or kind in the way of these guns, but a perfectly 
smooth floor ahead and astern. Each upper turret has an 

| actual are of 180 deg., the others 135 deg. The bases of 
all are heavily armoured, and have also armoured splinter 
screens, and there is no diminution of thickness on the 
inner side. 

Eight of the 12-pounders are carried in the amidships 
battery behind 3}in. armour, the remainder, two about the 
conning tower and two on the similar topside aft. 

Fire control is from the top of the conning tower, where 
| there is a heavily-armoured station. It is not so suitable 
| perhaps as the mast platform of the British Navy, but 

practically invulnerable, which mast stations are, un- 
deniably, not. Barr and Stroud instruments are now 
| being fixed. The whole of the necessary wires are 
carried down in a thickly-armoured tube, and unlikely to 
suffer any injury. 

The armour protection generally is very great. There 
is a 10in. water-line belt amidships, thinning to 6in. 
under the turrets and 4in. at the extremities. It is sur- 
mounted amidships by an 8in. redoubt approximately 
160ft. long, side and bulkheads being of uniform thickness. 
Thin armour is carried forward to the bow from this 
redoubt, protecting the whole lower deck. Above the 
redoubt is the 3}in. 12-pounde? battery. The conning 
tower is 10in. thick, and built in stories reaching down to 
an underwater control station. There are also stations 
in the forward big gun turret and the two amidships Sin. 
turrets. Great use is made of coal protection in addition 

Normally the ship carries 1000 tons, but 
there is room for no less than 2800 tons. 

The principal interest of the Regina Elena however, 
lies in the engineering department. She is the fastest 
| battleship in the world, being a good deal swifter than 
| even the Dreadnought, with which ship, by the way, she 
shares the peculiarity of a greatly overhung stern. She 
| is 475ft. over all, against 435ft. between perpendiculars. 

| The propelling machinery, manufactured by the firm of 
| Odero, of Sestri Ponente, consists of two sets of four- 
| cylinder vertical inverted triple-expansion engines, ba- 
| lanced on the Yarrow-Schlick and Tweedy system. These 
| engines are a very fine piece of workmanship. The 
| engine-rooms are as roomy as in our big ships. Instead 
bye two large condensers, four of medium size are fitted, 
| and appear’ to be very satisfactory. The dynamo-room is 
| also amply large, the switchboard being mounted on a 
| platform high up and clear of everything—there is 
| none of that cramping which might perhaps have been 
| expected. 
| Steam is supplied by twenty-eight Belleville boilers, 
designed to give 20,000 horse-power. They are in three 
groups—two of ten each, and one room of eight. These 
Bellevilles are of a considerably more modern pattern 
that those with which we are usually familiar in British 
warships. In main features they do not differ from those 
in our Drake and Duncan classes, but there are many 
refinements of detail. They are, of course, free from 
that loss of water which characterised our earliest Belle- 
villes, but that applies equally-to any of our more modern 
ships so fitted. One detail is that the tubes do not bend 
|to any appreciable extent. In the Regina Elena, after 
| one thousand five hundred hours’ steaming, the bend in 
no tube exceeded one iillimetre, and there has been a 



















Jan. 10, 1908 


total absence of anxiety about the screw joints. The 
performance of the boilers on trial is said to have been 
extremely successful, and apparently this is correct, since 
Italy, which, after our Boiler Committee’s decision, also 
discarded Belleville generators, has now re-adopted them 
and ordered this type for all three of the ships recently 
laid down—Pisa, Amalfi and another unnamed. 

The designed speed of the Regina Elena is wrapped in 
some mystery, as it is variously given as 20 knots, 21, 
and 22 knots. The contract speed appears originally to 
have been 22 knots, reduced to 21°5 after the decision to fit 
this vessel and the Vittoria Emanuele as flagships, which 
involved a good deal of additional weight on the top-sides. 


The other two ships of the class, the Napoli and Roma, | 
will not be so fitted, and are expected to be about half a | 
knot faster in consequence of this and other weight reduc- | 


tions. 

On trial at three-quarter power the Regina Elena 
developed 15,473 indicated horse-power and a speed 
of 20°33 knots. On the full-power trial about 23,000 
horse-power was developed, and the speed was 21°7 knots. 
lor short runs this was slightly exceeded, but 21°7 seems 
to be about the maximum speed of the ship. On subsequent 
service trials it was found that with twenty-five boilers 
alight she could quite comfortably maintain 20 knots for 
any length of time. The economical speed is 15 knots. 

In conclusion, it may be mentioned that the magazines 
are fitted with special refrigerators to maintain an even 
temperature of 20 deg. Cent. There is practically no un- 
covered wood anywhere in the ship, all the cabin 
furniture being made of Uralite or some similar asbestos 
compound. Cupboards, tables, and so forth are all of this 
material, so that there is practically no risk whatever of 
fire in action. The ship is fitted with wireless telegraph 
instruments of the usual Marconi type. 


PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 

In our issue of July 5th last, in an article under the 
above heading, it was recorded that the battleship Belle- 
rophon—sister ship to the Dreadnought—being built at 
Portsmouth, had so far progressed in her construction that 
it was confidently expected she would be ready to take the 
water by the end of the month. This forecast of progress 
was, however, more than verified, as the launch of the ship 
took place on the 27th of July -with great success, the 
naming ceremony having on that day been performed by 
Princess Henry of Battenburg. The ship's launching 
weight was about 7000 tons, and her loaded displacement 


will be some 700 tons greater than that of the typical | 


sister ship, the Dreadnought. The launch of a ship does 
not, however, always indicate her speedy completion for 
service ; 
pushed on with all speed. 

The Temeraire, built at Devonport, the third of the 
four battleships of the Dreadnought class as yet laid 
down, having, as was recorded in our issue of July 5th, 
then made splendid progress towards the launching stage, 
was so far completed by the 24th of August as to warrant 
her being put into the water. Her launch accordingly 


took place on that day, and proved one of the most suc- | 


cessful ever effected at Devonport, the weight of material 
built into the ship, prior to her leaving the * ways,” being 
7452 tons; to which has to be added the weight of the launch- 
ing gear, amounting to about 500 tons. The possibility of 


this record weight on the “ ways” is due to the fact that 


Devonport Dockyard is splendidly equipped for the trans- | 


port of heavy material to wherever it is required, and is 
possessed of the finest building “ slip ” in the world, as far 


as the facilities provided for handling material for ship | 


construction are concerned. 

A new feature in the fitting of the Temeraire, as of her 
sisters, is that her principal mast is of the “ tripod,” or three- 
legged type, two of the legs forming side supports to the cen 
ral, or main leg; thus taking the place of the “ shrouds” and 
“stays” in ordinary vessels. The legs are long hollow 
steel cylinders, connected together at their top ends, or 
heads, while their lower ends, or heels, are passed through 
the upper deck and stepped in position. The main mast, 
or middle leg, is 3ft. 6in. diameter, and weighs nearly 
17 tons; while the side, or supporting legs, are 3ft. 
diameter, and weigh 13 tons each. The mast. as a whole, | 
is 82ft. in length, and weighs over 45 tons ; it is now safely | 
in position on board, and as it is the first of this excep- 
tional weight handled at Devonport, and took only five | 
working days to complete its fixing, the work is highly to | 
the credit of all engaged in it. 

The 12in. guns of the Temeraire—of which she is to 
carry ten—are of a new type. They are each 46ft. 44in. 
long, and weigh 56 tons 7 ewt., being 11ft. longer and 10 tons 
heavier than earlier guns of the same calibre. 

Great progress has been made with the vessel during 
the past two months, and her early docking is now looked 
forward to, so that the work of boring out the stern glands 
inay be proceeded . with, and the engine seatings made 
veady for the turbine machinery with which she is to be 
fitted, and which is expected to give her a speed of 
21 knots. _ The vessel is intended to be completed for sea 
by the end of 1908. 

Althoughi blocks were laid early last April for the build. | 
‘bg of the unarmoured cruiser Boadicea at Pembroke 
Dockyard, it was not until the 1st of July that the first 
keel-plate of the vessel was laid. As noted in our issue of 
July 5th, this vessel will be fitted with turbine propelling 
Fagg of 18,000 indicated horse-power, the contract for 
‘he construction of which has since been placed with 
John Brown and Co., Limited, and they are to be completed 
in time to enable the vessel to run her steam trials before ’ 
next August. The construction of the vessel has so far 
progressed that the cast steel sternpost has now been fitted 
in place, and the framework of the stern proceeded with. 
Che plating and riveting up, &e., of this part will be 
pushed on apace, so that the boring operations in connec- 
‘ion with the propellers’ shafting may be taken in hand. 
The launch of the -vesscl was originally intended to take 





but it is understood her completion will be | 


| radius of action of 1715 knots, at a speed of 13} knots. 
| The boilers and their equipment of the Ghurka are 
| 


| boilers of improved Yarrow type, arranged to burn oil fuel 


| ready for sea early this year. 


place next March, but it is feared it will have to be | 


| deferred till later in the year. 


2Y 


ary 


Passing from the Tyne to the Thames, there is nothing 
| to record in the way of warship work on the last- 


The coupling up of the parts of the propelling engines of | mentioned river, until we reach Poplar, where at the 


| the armoured cruiser Defence, built at Pembroke, and 

launched at the end of last April, has now been completed, 
| together with the official water tests of her Yarrow water- 
| tube boilers. When the testing of the condensers and 
| steam pipes and other small details have been dealt with, 
| the propelling engines will be ready for their preliminary 
| basin trials. The vessel will then have to be docked for 


| the removal of some of her launching gear and the | 


| examination of her under-water fittings, before proceeding 
| on her trials at sea. 


14,600 tons displacement, 490ft. long, and fitted with 
| four-cylinder triple-expansion engines, and water-tube 
boilers, have lately undergone important steam trials 
in the Channel westward. The first-mentioned vessel, 


The sister cruisers Shannon and Minotaur, built | 
at Chatham and Devonport respectively, both of | 


works of Yarrow and Co., Limited, we find the first-class 
torpedo boat No. 23—similar to Nos. 11 and 12—for 
| the British Government almost completed. The four 
Yarrow boilers for the first-class torpedo boats Nos. 17 
and 18, for the Admiralty, have been delivered. Of the 
water-tube boilers of Yarrow type for the Spanish torpedo 
boats Azor and Orion, the one for the Azor has been 
delivered, and that for the Orion will be completed before 
| the end of this year. The Greek torpedo-boat destroyers 
| the Lonki and Sphendoni have both run their official 
trials, and it is hoped to hand them over to the Greek 
authorities this year. The Yarrow water-tube boilers for 
'the Spanish gunboat Marques de Molins have been 
| officially tried, and arrangements are now being made for 
| their shipment to Ferrol. The ten sea-going torpedo-boat 
| destroyers for the Brazilian Government are still under 


after completing a thirty hours’ test at seven-tenths power, | construction, the hulls being built at the firm’s new works 
returned to Plymouth Sound on Saturday, November 80th, | at Scotstoun, and the machinery at Poplar. 
the run having been entirely successful; the indicated | Austro-Hungarian Government Yarrow and Co. have also 


For the 


| horse-power developed by the engines was 19,620, and | in hand two high-speed gunboats, 60ft. long by 9ft. beam, 


| the speed attained on the measured mile very nearly | 


|21 knots. On the following Tuesday morning the 
| vessel went into the Channel for her eight hours’ trial 
at full speed, which, proving very satisfactory, she after- 
wards proceeded to Spithead. The Minotaur underwent 


| in excess of that designed for the class, the trial passing 
off without trouble of any kind. 

The St. Vincent was laid down 
December 29th. 

Turning now to the progress in warship and machinery 
construction effected in the past six months in the private 
shipyards and engine works in England, we find that since 
the end of last June, at the works of Sir W. G. Armstrong, 
Whitworth and Co., at Elswick, the Afridi, one of the 
33-knot oil fuel ocean-going torpedo boat destroyers, is now 
undergoing her trials before being handed over to the 
Admiralty. The armoured cruiser Invincible, one of 
the largest of her type in the world, is making progress 


at Portsmouth on 


towards completion, and is nearly ready for her trials. | 


The Superb, one of the first-class battleships of the 
Dreadnought type, was launched in 
months after her keel was laid, and is now making very 
rapid progress. The Brazilian first-class battleship Minas 
Geras is now well advanced, the hull being nearly com- 
plete, and will be launched in the early part of the present 
vear. The framing of the Brazilian scouts Bahia and 
Rio Grande Do Sol is now nearly complete; one of the 
two Argentine river gunboats is almost completely plated, 
while the framing of the other is wellin hand. There has 
| also been effected the refit of the hull and machinery of 


| the Portuguese cruiser Don Carlos at the Elswick Works. 
| At Messrs. Hawthorn, Leslie and Co.’s works at St. 
| Peter’s, where the propelling machinery of the Agamem- 
|non and that of her sister ship Lord Nelson was con- 
| structed, we hear that the sea trials of the first-mentioned 
| vessel were successfully carried through in August, and 
| that the ship is now being prepared for final completion 
and handing over to the Admiralty. Throughout the 
| whole of the trials the machinery worked very satisfac- 
| torily, a mean of 17,285 indicated horse-power being 
| obtained, the contract horse-power being 16,750. The 
Ghurka, 33-knot torpedo-boat destroyer, built at the Heb- 
burn shipyard, and fitted with turbine machinery and 
| boilers to burn oil fuel, has recently completed her 
six hours’ full-power trial, and her twenty-four hours’ con- 
| sumption trial in a very successful manner. In the six- 
hours’ trial a mean speed of 33°91 knots was attained 
| with an oil consumption of *977]b. per square foot of 
heating surface, as against 33 knots and 1l|b. of oil 
required by contract. In the consumption trial the 
conditions—a radius of action of 1500 miles at a speed of 
not less than 13 knots an hour—laid down by the Admi- 
ralty, were more than realised, the vessel having a 


a duplicate of those made at St. Peter’s for the Afridi 
destroyer. The first-class torpedo boats Nos. 21 and 
22, being built at the Hebburn shipyard, are to steam 
26 knots, and will be fitted with turbine machinery of 
4000 indicated horse-power. Each boat will have two 


launched last month with 
on board, and will. be 
No. 22 boat will follow a 
month later. The whole of the propelling machinery, 
boilers, &c., of the battleship Temeraire having been con- 
structed at the St. Peter’s Works, will, when the ship is 


boat 
and 


No. 21 
machinery 


only. 
her 


was 
boilers 


docked at the end of this vear to have her under- 
water fittings completed, be put on board, where 
practically all the auxiliary machinery is already 
fixed. The Adiniralty have just placed an _ order 


with Messrs. Hawthorn, Leslie and Co. for the hulls 
and machinery of the first-class torpedo ~ boats 
Nos. 33 and 84. They are similar to the boats Nos. 21 
and 22 the firm has already in hand, having turbine pro- 
pelling machinery of 4000 indicated horse-power, and 
boilers of the latest improved Yarrow type to burn oil 
fuel. 

There is nothing to record in reference to warship work 
executed during the past six months at the Parsons 
Marine Steam Turbine Company’s works at Wallsend-on- 
Tyne. 

At Palmer's shipbuilding works at Jarrow, during. the 
last half of the past year, the firm has been engaged 
in completing the first-class battleship Lord Nelson, 
which is alongside, and is expected to go on her trials 
next month. There is also on the stocks nearly ready 
to launch, the first-class torpedo boat No. 24, and in the 
water completing, two 31-knot destroyers. An order has 
also been received from the Admiralty for two new first- 


her eight hours’ full power trial on the same day with | 
| highly satisfactory results, the mean speed attained being 


November, nine | 


fitted with internal combustion engines. 

The progress of warship work during the past six 
months at Thornycroft and Co.’s establishments at 
Chiswick and Southampton has been as follows :—The 
ocean-going destroyer Tartar, in hand last year at the 
Southampton works, has since been completed there, and 
is now running her trials. She has already made a 
world’s record on an official preliminary trial on 
December 5th, when a speed of 34°857 knots was 
attained as a mean of six runs on the measured mile. 
Her greatest speed was attained—after running from 
Southampton to the Maplins at an average of 34 knots 
|—when she broke all previous records by attaining a 





mean of 35°95 knots. with and against the tide, 
on the Admiralty course. She actually exceeded for a 
short spurt 37 knots. Steam is supplied to the 


Tartar’s turbine engines by six Thornycroft boilers— 
using only oil fuel—which, together with the engines, 
have been constructed by her builders; the Amazon— 
another vessel of the same type as the Tartar—now 


being built, will be ready for launching in a few 
weeks. No. 19 first-class torpedo boat, of the type for- 


merly known as Coastal destroyers, was launched on 


| December 7th, and No. 20 will be put into the water 


this month. Work on two more vessels of the same 
class has also been commenced. The turbine machinery 
for all these vessels has been constructed at Southampton, 
the boilers only being made at the company’s Chiswick 
works. 

At Cammell, Laird and Co.'s works at Birkenhead the 
sea-going destroyer Cossack, built there and at the date 
of our last report of progress launched, and having 
her propelling machinery fitted on board, has now satis- 
factorily completed her official trials, and is being made 
ready for commission. The destroyer Swift, a similar, 


| but faster, vessel, laid down at the Birkenhead shipyard 


on the 30th of October, 1906, was launched on December 
7th inst. She is a-vessel 345ft. in length, with a beam of 
84ft. Her displacement at normal water draught is 
1800 tons. With her turbine engines of 30,000 indicated 
horse-power it is anticipated she will attain a speed 
of at least 36 knots, and is destined for some time to 
be the fastest ship afloat. As the vessel is lightly built, 
and has extremely good lines, her builders hope—should 
the boiler power prove sufficient—that she will eventually 
increase her speed by at least another knot. She is to be 
propelled by turbine engines driving four shafts, and her 
boilers, twelve in number, are adapted for the use of oil fuel. 

J. Samuel White and Co., at their works and ship- 
yard at East Cowes, have during the past six months 
completed the new high-speed ocean-going destroyer 


Mohawk, which has lately passed through her 
trials with distinction, both as regards speed, fuel 
economy and seaworthiness. The vessel is 270ft. in 


length, is 25ft. beam, and is fitted with water-tube boilers 
of the White-Forster type—made for burning oil fuel— 
which supply steam to her turbine engines of 15,000 
indicated horse-power, the fuel consumption being limited 
while under trial to 1 lb. per square foot of heating surface, 
with the vessel making 33 knots. On the trial a mean speed 
of 341 knots was attained by the vessel, the oil fuel con- 
sumption being but 0°86lb. per square foot. The 
Mohawk, it is found, will steam well in a rough sea, her 
hull construction throughout being of high tensile steel, 
with a strength ranging from 35 to 40 tons on the inch. 

There have also been forwarded towards the completion 
stage, but not yet put under trial, the four first-class 
torpedo boats Nos 13 to 16, for the British Government, 
to have each a speed of 26 knots. They are all fitted 
with Parson’s engines and White-Forster water- 
tube boilers, the machinery of each will develop 4000 
indicated horse-power. The new warship work now in 
hand at White and Co.'s works includes Nos. 25 
to 28 first-class torpedo boats of 26 knots speed, fitted 
with Parsons turbines and White-Forster water-tube 
boilers, and two ocean-going 33-knot destroyers, having 
the same type of propelling machinery and boilers, all being 
to the order of the British Admiralty. 





Tue Public Health Department of the City Corpora- 
tion is conducting a number of experiments in street lighting by 
electricity. For several years past it has been realised that some 
better and cheaper system of street illumination was needed, and 
the two electric lighting companies serving the City undertook to 
give an exhibition of the latestform of street lighting. The expeyi- 
ments are being carried out on the Holborn-viaduct, in Farringdon- 
street, Holborn-circus, the Old Bailey, and in Cannon-street. In 
the last-named thoroughfare flame are lamps are centrally hung, 
and it is claimed for the system that a higher illuminating power 
is obtained as compared with the street standard method. It is 
anticipated that if these experiments are quite successful a large 
saving in the cost of street lighting will be effected, as the two 
electric lighting companies offer to carry it out at a cost of £17 10s. 
per lamp a year, as compared with £26 per lamp per annum as is 





class torpedo boats, the keels foy which have not, how- 
ever, yet been laid. 


now being paid by the Corporation. There are nearly 500 such 
lamps within the Oity area 





















































































































NSTRUCTION OF 


A CRANE 


THE ENGINEER 


ROAD IN 


MR. L. G. MOUCHEL, LONDON, ENGINEER 


REINFORCED 


Jan. 10, 1908 


CONCRETE 








CONCRETE CRANE ROAD AT NEWPORT DOCK. 


THE two engravings above illustrate the construction of a 
crane road which was designed by Mr. L. G. Mouchel, at the 
request of Sir John Wolfe Barry and Partners, for the first 
portion of the Newport Dock extension. The crane road 
extends along the back of the massive concrete wall on the 
southern side of the dock extension. This wall is 2250ft. 
long by 39ft. high above dock level, and its foundations 
extend down to the gravel, which is encountered at a depth of 
between 20ft. and 30ft. below dock bottom. To carry the 
crane it was at first proposed to build a lateral extension 
behind the dock wall ; but, owing to the great dead-weight 
of concrete, this would have necessitated a very large amount 
of foundation work for the comparatively small superload 
represented by the dead-weight of the permanent way, and 
the rolling load of the travelling cranes. So the above 
method was devised. 

Briefiy described, the work includes the formation of a 
continuous beam at coping level running parallel to and at a 
short distance from the back of the dock wall, this beam 
being connected with the wall by horizontal ferro-concrete ties 
and supported at intervals of 10ft. by raking struts, also of 
ferro-concrete. The struts are supported on the stepped 
footings of the main wall, and Mr. Mouchel points out that 
in addition to the resistance and rigidity afforded by the 
continuation of the reinforcing bars from each series of 
members into the concrete of adjoining members, the stiff- 
ness of the whole construction is augmented by the mono- 
lithic construction of the concrete throughout. 

This addition to the dock wall was very rapidly carried out 
by Messrs. Easton, Gibb and Son, the general construction of 
the extension, under the supervision of Mr. J. D. C. Couper, the 
resident engineer. The rapidity of the progress may be 
estimated from the fact that, the engraving Fig. 1 is 
reproduced from a photograph taken on 22nd August last 
and Fig. 2 from a photograph taken on September 9th. 


IRRIGATION IN EGYPT. 
No. L. 

EGYPT, as all the world knows, owes its extraordinary 
fertility to the Nile, which, during its annual floods, not 
only gives the necessary moisture to the ground, but by its 
mire produces an excellent fertiliser. Long before the begin- 
ning of the Christian era the cultivators of this ‘* world’s 
granary ’’ endeavoured to increase the fertilising power of this 
river and to utilise the same on tracts of land which were not 
within the area of the floods. A network of canals covering 
the whole region and innumerable scoop-wheels worked by 
men or animals served this purpose. Improvements on this 
system were not made for thousands of years. Even more 
modern engineering, in its advancing strides, left this gratify- 
ing field of research untouched, and it has been reserved to a 
very recent period to solve the problem of irrigation on a large 
scale in a satisfactory way. 

The centrifugal pump, which had long been treated more 


or less contemptuously, but which in the last few decades | 


has been so carefully developed that to-day it successfully 
competes in nearly all branches with the piston pump, has alone 
been proved to comply with the requirements at the Nile. 
Apart from the fact that piston pumps are not well adapted 
to lift large quantities of water to small heights, the quality 
of the Nile water, with its large amount of silt, almost com- 
pletely prevents the piston pump from being used, while the 
centrifugal pump is practically unaffected thereby. 

During the last fifteen years a series of steam pumping 
plants have been built by Gebriider Sulzer, Switzerland and 
Lufwigshafen-o/Rh., Germany, for the purpose of irrigation | 
in Egypt. 

The following is a list of the largest of these plants giving 
the years in which they were erected :— 

Cheikh Faddl + e+ erected 1892 and 1393 
3" “| eee 


Kafr-Amar 
Nag-Hamadi .. » 1895 extended 1899 
Khoderat . aie ce fe . , 1901 
Mataana.. = ; : » 1903 
DIO hai me ac: on S oe »» 1904-1906 
Korimat and Elessi .. .. .. .. .. »» 1906-1907 
These plants deliver a total of 220,000,000 gallons per day 
of twelve hours, and require about 7000 indicated horse-power. 
The maximum delivery is in reality considerably higher, as | 
some of the plants work day and night. 
The Cheikh Faddl irrigation plant was built by this | 
firm for the Kaffinerie C. Say, Société Anonyme; later | 


| sluice valve. 








Société Générale des Sucréries de la Haute-Egypte, in the 
years 1892 and 1893. The plant consists of two centrifugal 
pumping sets, each of which delivers about 8,800,000 gallons 
in twelve hours toa height of 163ft. to 293ft., the lift vary- 
ing ace wrding to the seasons. 

The general arrangement of the complete plant is shown in 
the drawing, Fig. 1, page31. Asthe water level of the Nile varies 
from 23ft. to 264ft. during the vear, it was necessary to place 
the pumps low in order that the suction lift should not exceed 
20ft. to 23ft. when the water level is at its lowest. C 
quently the pump lies below water level at times of flood, and 
had to be carefully protected against the influx of water. 
Owing to the very bad condition of the ground, this, in most 
cases, caused great difficulty and expense. In order to mini- 
mise these difficulties in building, the engine-room proper was 
built at a higher level than high-water, and the advantage of 
the direct coupling of pump and engine was sacrificed, and 
belt drive was adopted. 

The pumps were erected in pump chambers, below which 
were the sumps. Each pump is driven by one horizontal 
tandem Sulzer valve gear steam engine, the high-pressure 
eylinder of which was 144in. in diameter, and the low-pressure 
cylinder 23%in. The stroke 39Zin. The cylinders are 
steam-jacketed. The fly-wheel, which serves as a pulley, has 
a diameter of 16ft. 6in., and a breadth of 238in. With an 
initial steam pressure of 114]b. per square inch, and a cut-off 
of 25 per cent. and when running at a speed of 85 revolutions 
per minute, the engine develops normally 200 indicated horse- 
power. The speed can, however, be varied from 55 to 85 
revolutions per minute. The governor, which acts only on 
the high-pressure cylinder, regulates the cut-off from 0 to 50 
per cent. of the stroke. A change-over valve is provided, so 
that the exhaust can either pass to the atmosphere or to the 
condenser. This latter is a jet condenser situated in a pit 
below the engine, and is driven from the engine crank-pin. 
The injection water is drawn from the main sump of the 
centrifugal pump, while the overflow runs into the delivery 
channel. 

The centrifugal pump, which has a cast iron concentric 
casing, contains an impeller of 4ft. 54in. diameter, which 
runs at 110 to 170 revolutions per minute, corresponding to 
the lift required. The belt pulley has a diameter of 8ft. 14in., 
and a breadth of 233in. The shaft, which is supported by 
three bearings, passes through the two suction nozzles, 
stuffing-boxes being provided. The casing and the outer 
bearing stand direct on the foundations, while the two other 
bearings of the suction nozzles are supported on a cast iron 
frame. For the erection and dismounting of the impeller, a 
large opening with cast iron cover is provided in the casing. 
This arrangement also allows of easy access for inspection 
and cleaning of the impeller. 

Each pump draws its water through two bells of 39gin. 
opening, the two suction pipes being 19}§in. in diameter. 
From the two bent suction nozzles the water passes to either 
side of the impeller. On the delivery nozzles a sluice valve | 
and a short diffuser pipe are arranged. From the latter the | 
water is delivered to the delivery channel, the entrance of 
which is constructed of sheet metal. 

When starting, the sluice valve is closed and the pump is 
emptied of air by means of a steam ejector. A water gauge | 
indicates when the pump is filled, whereupon the latter is | 
slowly started until full speed and full pressure is reached, 
when the sluice valve is slowly opened until the normal 
quantity of water is being delivered. 

Before the Cheikh Faddl plant was completed in 1893 the 


nse- 


is 


same company had a second plant with two pumping sets put | 
in hand. 


With the exception of the suction piping, this plant | 
is identically the same as the Cheikh Faddl plant. The same | 


| type and size of engines, working under equal conditions, are | 
| graving docks having entrances from the river. 


used. The suction piping, however, has .been arranged 
differently to suit the local conditions. A common suction 
pipe for the two pumps, with a length of 434ft. and a dia- 
meter of 59in., was carried from the pump house to the Nile. 
The opening of the suction bell has a diameter of 684in. A 
large distributing vessel with “air“chamber is arranged in the 
suction pipe. From this vessel two horizontal suction pipes | 
lead to the pumps, either of which can be shut down bya 

An ejector was not sufficient to empty this long | 
suction pipe of air, and a steam-driven vacuum pump-was 


| provided, which draws the air from the air vessel and the | 


The injection water for the condensers and the | 


pumps. 
Tn all | 


boiler feed-water is taken from the distributing vessel. 


| other respects the piantzis similar to the Cheikh Faddl plant. | 


The drawing—Fig. 2—shows’ the alteration in the technical 
details mentioned. 


|} an internal diameter of 31l4in. A 


| nary g 
| reached at a point about 1000ft. seaward of the line of 
| embankment, and it is proposed to dredge the river bed up to 





The Société Générale des Sucréries de la Haute Egy pte had 
a third plant, with one pumping set, built in 1895, and this 
Was increased by a second similar set in 1899. The success of 
the arrangement of the plants at Sheikh Faddl and Kafr Amar 
having been proved, the same scheme was adopted in general 
for these later plant. The pumps were again placed in pump 
chambers constructed below flood water level, while the steam 
The steam 
mechanical 


engines and boilers were erected above this line. 
is generated by five boilers, each fitted with 
stokers. The working pressure of the boilers is 120 lb. per 
square inch. A small Worthington steam pump and an injec 
tor provide the feed-water. The steam engines are of th 
horizontal cross-compound type, with Sulzer 
The high-pressure cylinder has a diameter of 198in 
low-pressure cylinder of 25in. The stroke is 41}in., 
speed is variable between 70 and 90 revolutions per 
The cylinders are steam jacketed, and the fly-wheel has a 
diameter of 18ft. 4fin. and a breadth of 5lin. At initial 
steam pressure of 1141'b., the output of the engine at the 
various cut-offs is as shown in the following table 
Cut-off in per cent 17 22 27 3 
Output in indicated horse-power 360 400 440 

A jet condenser is placed in a pit under the engine, and is 
driven from the crank shaft. The injection water is drawn 
from the main sump, and the overflow is delivered into the 
delivery channel. 

The centrifuga! pumps are identical in design with those at 
Cheikh Faddl and Kafr Amar. They have, however, a much 
larger output, each pump being built to deliver a maximum 
of 733 imperial gallons per second to a height of 32°8ft. The 
two suction pipes, of 294in. diameter, unite below the pump 
into acommon suction pipe of 43in. diameter, the suction 


Valve gear. 
and the 
and the 
minute. 


32 40 
480 525 


| bell having an opening of 59in. The water flows into a sump, 
| which is placed directly below the pumps. 


The impeller has 
a diameter of 63in., and the delivery nozzle of the pump has 
sluice valve and diffuser 
pipe are fitted directly over this delivery nozzle, from whence 
the water flows through the header to the delivery channel. 
The general arrangement of the plant is very similar to that 
at Kafr Amar, shown in Fig. 2, page 31. 


PROPOSED DOCKS AT HARWICH. 


AMONG the Bills deposited for the next session of Parlia- 
ment is one having as its object the incorporation of a 
company to construct extensive dock works at Harwich, 

The works include the construction of a sea embankment 
extending from the eastern end of Parkeston Quay in a line 
due east to Harwich Town. This embankment, which will 
be constructed on the foreshore of the estuary of the river 
Stour, will enable some 300 acres of tidal lands, forming an 
embayment between Harwich Town and Parkeston Quay, to 
be reclaimed. The Harwich branch of the Great Eastern 
Railway runs along the present margin of the bay. Provision 
will be made for a diversion of the Dovercourt Dock River, 
part of the existing bed of which will be reclaimed. 

Within the reclaimed area a tidal dock, or, rather, open 
basin, with entrance channel, will be constructed. The dock 


| and its approach through the embankment will have a com- 


bined water area of 29 acres. The dock and the approach 
channel will be dredged to a level of 30ft. below low water of 
ordinary spring tides, or 42ft. 9in. below high water of ordi- 
springs. The 30ft. contour in the river channel is 


this point. 

The dock proper will have a length of 1560ft. and width of 
700ft.,.and 5000 lineal feet of quayage will be provided. 
Between it and Harwich Town it is proposed to construct two 
The larger 
of these graving docks will be 800ft. long, 100ft. in width at 
the entrance, and have 25ft. of water over sill at low water of 
ordinary spring tides, or 37ft. 9in. at high water. The 
smaller graving dock will be 850ft. in length, 50ft. in width 
at gates, dnd have 12ft. over the sill at low water. 

The Bill proposes to obtain powers to provide railways and 
sidings connecting the dock quays and property with the 
Great Eastern Railway and to enter into working agreements 
with the latter company. It is stated that the scheme has 
the approval of the Great Eastern Railway Company and of 
Harwich Harbour Conservancy Board. 

The engineer responsible for the plans is Mr. Jolm Brunlees, 
whose estimate of the cost of the work is £1,211,000. The 
promoters seek power to raise a capital of £1,500,000, with 
further borrowing pdwers of £500,000. 
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IRRIGATION PLANTS ON THE NILE 
SULZER BROTHERS, WINTERTHUR, ENGINEERS 


( For description see page 30) 
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Fig. 1—PUMPING PLANT AT CHEIKH FADDL 
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Fig. 2-PUMPING PLANT AT KAFR AMAR 


AERIAL ROPEWAY AT LOCH LEVEN. 


ix our issue of October 4th last we gave an account 
of the dam which is being constructed in the Leven 
Valley, in order to form a reservoir for water-power 
purposes. We are now enabled to describe at some 
length the aérial ropeway which was employed in the 
construction of this dam. 

The climatic conditions under which the works in this 
valley are being carried out are probably as difficult and 
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Fig. 1—PLAN OF 


trying as would be met with in any part of these islands 

in which it would be likely to execute a similar under- 

taking. In this neighbourhood the average annual rain- | 
fall is 80in., and in the single month of January, 1906, the | 
fall was actually about 15in., or at the rate of 180in. a 

VvVear, 

When in the late summer of 1902 Mr. Wynne Edwards, 
of the firm of Sir John Jackson, Limited, arrived on the 
ground and started operations, one of the first questions 
to be dealt with was that of the transport of materials to 
be used in the construction of the dam and aqueduct. 
Machinery and appliances, all stone, ballast. timber, 
cement, iron, &e., had to be taken from the head of the 
loch and delivered at various points on the pipe line, but 
for the most at the site of the dam. The elevation of 
the crest of the dam is, it may be recalled, 1075ft. above 
the ordinary surface level of Loch Leven. The inter- 
vening ground is hilly with steep slopes. Its general 
characteristics are well shown in the series of illustra- 
tions which we are enabled to reproduce herewith, and on 
pages 33 and 36. 

After various methods of transport had been considered 
an aérial ropeway was decided upon, and Messrs. John 
M. Henderson and Co., of Aberdeen, were called in to con- 
struct it. It was not actually completed for nine months 
after it was ordered, but for some time prior to its 
completion large quantities of cement, ballast, expan- 
ded metal for the aqueduct walls, rails, sleepers, coal, 
timber and corrugated iron for the workmen’s huts, the 
hut furnishings, provisions and supplies for 500 workmen, 
as well as machinery for the dam and aqueduct, were 
being carried up in large quantities. 

The total length of the ropeway is 4 miles 1420 vard. It 
is arranged on the single rope system, and has a mean 
gradient of 1 in 22°8 against the loads. A reference to 
the sketch plan, Fig. 1, will show that there are three 
bends in the line, and there is a station at each bend. 
Including the power station and both terminals, there are 
therefore six stations, where loading or unloading can be 
done as required. The trestles are eighty-six in number, 
and have an average height of about 24ft. The material 
used in the construction of those of the terminals, angle, 
and power stations is pitch pine. ; 


THE: ENGINEER 


includes a man at the power-house, three men at each of 
the three angle and delivery stations; four men at the 
bottom and four at the top for performing the handling 


of the goods, and two men attending to the lubrication of | 


the pulleys on the trestles. 


The total cost of the line was about £12,500, which | 


works out at the rate of £2500 per mile. The estimated 
cost of operation per ton-mile, allowing for redemption 
in three years, labour and 10 per cent. on the labour 
account for supervision, is twopence. 


StationAa. 
15 4. 
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THE ROPEWAY 


The series of views which we reproduce gives an 
excellent idea of the general construction of the ropeway 
and of the country it traverses. Fig. 2 represents the 
angle station shown at E on Fig. 1. In this the form of 
the skips employed is well seen. Fig. 3 is a view on the 
line between angle station E and the unloading station F. 
One span in this section is as much as 800ft. long. In 
the centre of the picture, just above the sky-line, several 
jib cranes may be observed at work on the dam. 


Fig. 2-ANGLE STATION AT E 


of considerable interest, for it shows, first of all, the pipe 
line running down to the power station, which is seen at 
the bottom of the picture. Then there is, on the slope of 
the hill, the driving station and its trestles. and then 
there are the intermediate trestles and gear of the rope 
drive from the Pelton wheel to the driving station. The 
character of the country is almost Alpine. Fig. 5 shows 
the driving station at D with the rope drive to the large 











Fig. 3-LINE BETWEEN ANGLE STATION E AND UNLOADING STATION F 


The power to drive the ropeway is derived from a| 
Pelton wheel of 250 brake horse-power with a cotton and 
wire rope transmission to station D, where the speed is } 
reduced by bevel and spur gears. The speed of the line is 
about 100 yards per minute. In all some 580 steel buckets, | 
eaeh having a capacity of 6 ewt., are in use. They are | 
spaced about 9Oft. apart. The amount of material dealt | 
with in a day varies from 700 to 1000 tons. The number 


wheel at the lower part of the staging. 


the Pelton wheel-house is also seen. Fig. 6 is another 


view of the driving station at D, showing a portion of | 


the driving gear and foundations. Fig. 7 is another view 
of the angle station at E. Fig. 8 shows the upper 
terminal. The dimensions of this are:—Length, 105ft.; 
breadth, 20ft.; and height. 50ft. The bins forming part of the 
structure are capable of holding between 450 and 500 tons 


Fig. 4 is | 


The pipe line to , 
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| where 3000 to 4000 tons of material can be deposited as 
| areserve. There are also, of course, large cement stores 
| atthe dam. Fig. 9 is a view on the line between loading 
| station A at Loch Leven and angle station B. The 
| double line of ropes and buckets for the ascent and 
| descent will be observed, and the loch itself is to seen in 
| the background. Fig. 10 shows one of the long spans 
between loading stations A and angle station B. This 
particular span is about 700ft. long. This view shows 
well the construction of the trestles and the method of 
carrying the skips past them. Fig. 11 represents the 
angle station at D. The method of transporting the 
bundle of planks will be noticed. Fig. 12 is a view 
on the line between angle stations B and C. Here, 
again, long spans were called for, and one of them is as 
much as 900ft. long. Fig. 18 is another view of the line 
between these two stations. Fig. 14 is the angle station 
at C. The large horizontal wheel will be noticed. Fig. 15 
is a further view of the line between B and C. The 
increased number of pulleys on the trestles may be 
observed. Fig. 16 shows another example of the employ- 
ment of four pulleys on each arm of the trestle; it 
represents a view of the line between angle station C and 
driving station D. The span between the two trestles 
is about 700ft. The insulators on the trestle were for 
telephone wires. 

A consideration of this interesting series of pictures 
will show that transport of materials by any other method 
than by a ropeway would have been well-nigh impossible, 
owing to the nature of the country traversed. We may 
mention that there are nine cranes at work on the dam, 
all of which have to be fed with material. The wet and 
stormy weather experienced, and the rough and hilly 
nature of the ground traversed by the ropeway, added, of 
course, to the difficulties of erection. When all was 
finished it was found that if the heights of a number of 





IN FIG. 1 


trestles were altered the distribution of the loads would 
be improved, and this work was accordingly carried out. 


INDIAN RAILWAY ECONOMICS. 
No. I..-THE CONTRACT SYSTEM. 

Wir a view to stimulate an interest in this subject in 
the minds of the general investing public, it. appears 
advisable to state concisely at the outset that the hand- 
some inileage of 29,000, which open lines in India have now 
reached, represents but a fraction of the length required 
for anything approaching a complete system of rail coin- 
munication throughout the peninsula; further, that the 
gross revenue now stands at twenty millions sterling, and, 
thirdly, that the remunerative returns of this great busi- 
ness represents a sum amounting to close on 6 per cent. 
on the capital outlay. Unlike many speculative enter- 
prises, moreover, such as mines or mineral oil wells, which 
gradually exhaust their wealth as they are worked, rail- 
Ways, as pioneers in an undeveloped but settled country, 
positively tend to create the trafic they are designed to 
serve by the stimulation of trade and the spread of civilisa- 
tion, so that no psychological moment at which to sell 
out stock has to be watched for when resources begin to 
fail by being worked out. In fact, Indian railways afford 
not only a stable investment, but a promising source of 
speculation in the future if only East and West—that is 
to say, the City and Whitehall—can be induced to coalesce 
amicably in the furtherance of the great work. In round 
numbers 15 crores of rupees, or ten millions sterling, are 
now allotted annually out of the general revenues of the 
State towards railway extension and development—as 
being all that can be spared—yet far more than this sum 
could be profitably expended, and India’s requirements for 
some years to come will amount to a very large total 
indeed. This is a big estimate, but India is an enormous 
country, totally devoid of transport facilities over vast 
areas; and even her existing railways have lost ground 
owing to the paucity of allotments in the past, and 
require much money to raise them to a standard com- 
mensurate with the traffic at present offering itself. This 
will be fully realised on learning that the 10 millions now 
devoted to railways are almost entirely swallowed up by 
open lines, and that the construction of new roads is, con- 
sequently, practically at a standstill. The prepared 
projects alone—surveyed and estimated—lying in the 
P.W.D. pigeon-holes awaiting money would suffice to 
| keep railway construction engineers busy for the 
‘next ten years, and behind these come thousands of 
| miles of suggested roads, the alignments of which have 
| not yet been fully surveyed. It is estimated that a 
| feasible rate of progress would be some 1500 miles 


of men ‘eugaged in the working is twenty. This number! of ballast. In addition to thege there is a storage bank, | of extension annually, The questions then arise: What 
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HENDERSON AND CO., ABERDEEN, ENGINEERS 


( For description see page 32) 
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DRIVING STATION AT D IN FIG. 1 











.Fig. 6—DRIVING_ STATION AT D IN FIG. 1 

















Fig. 7—-THE ANGLE STATION AT 


are the causes which have brought the "Government” of 
India financially to a check amounting almost to a com- 
plete pause in their railway construction programme, and 
how is the money to be raised in the future ? 

In order to understand how this situation has arisen it will 
be necessary to refer briefly to the history of Indian railway 
policy. When railways were first advocated the Secretary 
of State invited promoters to submit plans unreservedly ; but 
ignorance of the country at home, and a consequent want 
of confidence resulted in a total failure to attract British 
capital. This doubt as to the safety of investment was 
subsequently overcome by the offer of a five per cent. 
direct State guarantee of railway stock on the security of 
India’s revenues generally. In adopting this course the 
Government incurred heavy potential responsibilities, 
because to gauge accurately the degree of popularity rail- 


Railway, the Great Indian Peninsula, and the Bombay, | 


Baroda, and Central India, and with such magnificent 
properties to point to as the practical effect the policy 
must admittedly stand justified; but, at the same time, 
its permanency was doomed to interruption by reason of 
the poverty of the result financially to the Government 
of India. The railways could not be made to pay 5 per 
cent., and therefore stood in the position of subsidised 
lines casting a heavy burden on the Indian Exchequer. 
These pioneer companies were, moreover, geographically 
immensely favoured; being first in the field, the country 
they traversed represented the richest and most civilised 
portions of the continent, and when Government, there- 


fore, in the early seventies, with the task before them of | 


introducing less advanced regions to railway communica- 


| tion, embracing long stretches required for strategical 


ways would: achieve with the natives was at the time | 


impossible; the effect of caste prejudice on passenger 
trate, the extent to which natives would 
competent as railway servants, the cost of construe- 
tion, working expenses, volume of goods traffic, fuel 
supply — these and other experimental features of 
the undertakings were pure matters of theory and 
practical success was far from being assured. The 


guarantee system gave birth to some of the most im- 
portant trunk lines in India, such as the East Indian 


prove | 


purposes only, decided on a review of the whole situation, 
they arrived at the decision that no further guarantees 
should be offered, and that the whole business of railway 
construction and working should for the future be under- 
taken departmentally by the Public Works Department. 
There were other reasons for this fiat, disadvantages 
inherent in the guarantee system, to which we shall have 
to refer later as having a direct bearing on the question 
of the shape new contracts should assume in the future. 


| For the moment it suffices to say that to the financial ex- 














travagance of the scheme is chiefly .:to-be attributed -its 
abandonment by the authorities at the ‘time. In the 
period following the advent of the new organisation, in 
the hands of the Government of India’s own engineers, 


we find in the narrative of Indian railway pro- 
gress a remarkable reduction in the cost of con- 
struction. Comparing a maximum of 2°48 lakhs, 
and an average of over 2°00 lakhs a mile—the 


cost of the older companies’ lines—the State railways 
show up well with 1°61 lakhs as a maximum and an 
average of 1°30 lakhs per mile. It must be conceded, in 
making a comparison of the circumstances obtaining in 
both cases, that the P.W.D. were heirs to the benefit of 
the companies’ experience, dearly bought, that the Indian 
Mutiny disturbed railway works very seriously, and that 
greater facilities of communication, better harbours, and 
new-born native skilled labour rendered railway building 
cheaper in their time than in the previous period, but the 
figures show a diminution so disproportionate to the 
facilities accruing from these changes in the conditions 
that, after making full allowance for them, the only con- 
clusion to be arrived at in respect to one most important 
item—namely, economy in first cost—is in favour of 
departmental as against vicarious agency. The test 
indicated is, of course, only one of many that present 
themselves for consideration, but if we apply the datum 









































of working expenses‘ we™ find the percentage of gross 
revenue no higher on Government than on companies’ 
lines, and the only item on which the companies car take 
undisputed credit is that of the uninterrupted supply of 
funds for the work once a line is sanctioned. There is no 
doubt that the system of doling out allotments for con- 
struction is wasteful and expensive in the long run, and 
railway grants that fluctuate with the exigencies of Imperial 
finance in a country like India, where each and every 
department of the State clamours for money to meet its 
particular needs—police, education, irrigation, military, 
and so on—ean scarcely be regarded as satisfactory 
fmancial foundations on which to build a comprehensive 
forecast of railway expenditure. This, in fact, is the rock 
on which the State-railway policy split. As the country 
developed it was found that rail communication grew more 
and more essential to the expanding trade, and that | 
the practical value of the annual money allotments | 
dwindled in inverse ratio to the growing demands. 

This brings us down to recent times, when an endeavour } 
to extricate railways from their embarrassments was made | 
by the appointment of a Railway Commissioner from 
England to study and advise on the whole situation. 
The investigation included not only such high politics 
as finance, but embraced the minutest details of work- 
ing. So far as financial relief is concerned, the mis- 
sion proved absolutely barren, and many measures 
of reform in working and management indicated by 
the Commissioners had been long since foreseen and 
recommended by the Railway Secretariat, who had 
invariably been met by the response that, admirable as | 
such changes would doubtless prove, they must perforce | 
be postponed for want of opportunity on the part of the 
finance department to spare, in the preparation of the 
Imperial Budget, the vast sums of money at which their 
realisation was estimated. The Government of India, | 
not seeing their way to disassociate railway from Imperial | 
finance, then fell back on the old alternative of encourag- 
ing private enterprise, and the terms on which promoters 
are invited to enter the field may be found in “ The 
Histories of Railway Projects,” published as a Blue-book 
by the P.W.D. (Railway Board). These blandishments 
—over safe-guarded by red tape, in the opinion of the 
City, and insufficiently liberal—have not “caught on” 
with the promoter and investor, and hence “ Indian 
rails" —an established lucrative going concern—has 
been brought to a condition of inelasticity in the natural 
expansion of its enormous business by an unfortunate 
misunderstanding between partners who mean—respec- 
tively—well to the railways, but well to Government 
first and well to railways but well to their share- | 
holders first and last. That this gulf can and will be 
bridged need not be doubted. It is a case of burnt | 
fingers on both sides in the past, but a mutual under- | 
standing between people who have had the misfortune | 
to disagree is always possible and probable, provided | 
their ultimate interests are inherently identical. An | 
important ameliorative change in the situation is that 
Indian railways now pay reasonable dividends, whereas 
in the days of the earlier employment of outside agency 
they had not as yet grown to financial maturity. This 
may safely be regarded as a feature destined to pave the | 
way to future success. 

The next endeavour must be to indicate some of the | 
pitfalls which, because they were not sedulously avoided | 
years ago by all parties concerned, caused insuperable | 
conflicting interests to arise, and, secondly, to study how 
future success may best be aimed at. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible Sor the Opinions of our 


corresponde nts.) 


STRENGTH OF RINGS. 

S1r,—The problem of ascertaining the stresses in a ring when 
subjected to a simple tension acting in the direction of its 
diameter, besides being of considerable theoretical interest, 
has important practical applications. From the space which you 
have already so liberally given to the discussion of this problem in 
your columns, I conclude that you fully appreciate its importance, 
and in view of this I venture to ask you to favour me by inserting | 
this letter in your next issue. 

In your issue of November 8th, Mr. G. J. Wells has given a 
solution of the problem—which was corrected by another corre- 
spondent, Mr. Bailey, in your issue of November 29th, but neither | 
of these writers has taken the very necessary precaution of point- 
ing out the limitations of the theory actually given. As a matter 
of fact, the expression given by Mr. Wells for the stresses in the 
ring, can only be taken as approximately correct, when the thick- 
ness of the ring, measured radially is small compared with the | 
diameter of thering. This isan omission which may perhaps result 
in prejudicing some of your readers against the application of | 
scientific reasoning to a practical problem, especially as some—+.g., | 
your correspondent Mr. Moyle—may have sought to apply the 
results of Mr. Wells’ letter to the problem of a chain ring, to | 
which these results are only applicable as a very rough approxima- | 
tion, for the reason stated above 





In his treatment of the problem, Mr. Wells has started | 
with the assumption that the distribution of direct stress 
across the section of the ring is of the same nature as in a} 
straight beam under a bending action, /.¢., that it varies uniformly | 
across the section; and, further, that when subject to bending | 
only, there is no direct stress at the geometrical centre of the 
section. In the case of a straight beam, the fact that the direct 
stress in any transverse section varies uniformly across the section 
is the logical result of an argument based upon the assumption | 
that transverse sections of the beam which were plane in the 
unstrained condition remain plane when the beam is strained. | 
Let us make this same assumption in the case of a ring whose 
radial thickness cannot be regarded as small compared with the | 
diameter of the ring. The following treatment of the problem is | 
given more fully in Todhunter and Pearson’s ‘‘ History of Elas- | 
ticity,” Vol. ii, Pt. 1. I have given in somewhat altered form 
only so much of it as is necessary to determine the maximum 
stressesin thering. It is, of course, only an approximate solution, 
but is sufficient for all practical purposes. 

Let R = original radius of curvature of the central line (con- 

stant). 
p = radius of curvature of the central line when strained 
(variable). 
5s = an element of the unstrained central line. 
= strain at a distance 7 (= P P’ Fig. 1) from the central 
lire 





| of the ring: 


| section. 


| where M, is the bending moment at the section @ = o, 
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—_ accmermeee * — — ace tr era eae 


€, = strain at the central line. .~ fence, substituting from (11) :— 
P = resultant tension across the section of the ring at any | ot 
point. = 

M = bending moment at any section. | = 
@ = area of cross section of the ring. 
Referring to Fig. (1), let P Q represent the central line of the sec- | 
tien, é.¢., the line passing through the geometrical centres of the | 


suc weessive cross sections. Fi 


0 


also from (9): 


Then the strained length P’ Q’ = ( } | henceequating these two valuesof ~ Md @ we obtain 
Pp 


0 
8. 1 
The original length of P’ Q’ = t 3 & M.=3FRiG fi in * 1 Pte (13) 
gl * @ 
This gives the value of the bending moment at the seetion 
a= 0. 
From (10) and (13) we obtain 
Pp 
1 | 2E@ ™ 
se Ged F wo ee ee ae 3 
> 4 
P R : KR | And at the section @ = o from (6) we obtain 


Hence, if E = Younz’s modulus, and integrating over the section | 1 1 1 Mo RR 13 
| + €; a (J.9) 
( ( ) Ew ie “Ew he(3 (1 


€y 


edw= , | The strains at the section @ = o are then given by putting the 
| results (14) and (15) into (1). 
| . . 
The stress at any point is then 
D ex E. 


To find the stresses at the section 6 = 


M= B| eyda=Ele |: | Let M, be the bending moment at this point, 


: +, =e. +* R= te . [from (13)] . 
y Z T he 


wde | 


) te) fret eee a | 


y lk ; 

Via d@ - From (7), at the section @ 

Put 1 y = wh?,and remembering that | ydw= Owe 
R ‘ 


tain 


Cuda ~ Co daw 3 
A ie 2 Sy and = @ {1 
: 5 R 1 +2. ( 


‘ M, 
" EoR 


~ 


From (6), at the section 6 


M, , FR 
Ewht ~~ Ewht _ he 
we) 


P = Ecrow - E(? sé 4) 
p R 


(6) 
ar ‘ . 
As before, the strains in the section @ 7) and consequently 


| 

| 

é ~~ : | 
Substituting these values, (2) and (3) become : 
| 

} 

' 

| 

| 

' 

| 

| 


q . . a 
These two equations give €, and — rms ae ats 
o equations give €, and ; in terms of P and M at any the stresses are found by putting (17) and (18) into (1). 
| To find the stresses at any cross section, equation ( (9) gives the 
Combining them we get the relation : | bending moment in terms of Mo [see equation (13)] and F and 
- © . : ; | the angle @ Substituting in (6) we obtain an expression for 
. N = te 
>= = . . a - 
I Eer@ > = 3 eee } oe 1 €, ), which, together with the value of €, obtained 
R - R 
Fig 2. from (10) and (13) can be substituted in (1), thus giving the strains 
- at any section. 
It remains orly to calculate, for any given shape of section, the 
values of w h2. 
Pde 
From (2) @/? : 


For a symmetrical section 


wii? [paw + wida@ + 
22 


and for a circular section of radius ‘‘a 


[pare Late, [ye 
m= gat (1+) <r ) 


" ™ A For a rectangular section, depth ‘‘d” and breadth ‘‘4 
Referring to Fig. (2), resolving paralle] to P, ra I “ 
; | pd 1, 2 id dis 





Taking moments i 2 = },d? (1 + 45 a Pas ); 
2 
M Mo + F R(1 — cos@) . . . (9) | Ihave already tre spassed excessively on your space, which pre- 
2 | vents me from discussing the extension and contraction of the two 
principal diameters of the ring. ‘This is an interesting problem 
Combining (7), (8), and (9) we have: which has an important application in the design of the frames for 
F % Ss M - M. F both continuous-current and alternating-current dynamos. 
cos @ = P = Ee-w — R - Ee-@ = — (1 — cos @.) Bedford, December 17th, 1907. EK. H. Lamp. 


2 v . — 


Mee ee ee 


K 2 
| THE DIAMETER OF LOCOMOTIVE DRIVING WHEELS. 


Sir,—Your interesting article on the above subject touches on a 
very vexed question relating to locomotive practice. Experience 
| has proved conclusively that in order to maintain an effective 
| mean steam pressure in the cylinders at high speeds driving wheels 
should be at least 6ft. 6in. diameter. If they are below this size 
an effective cylinder pressure cannot be maintained, and, as a 
result, the draw-bar pull diminishes. 

I can thoroughly endorse the view expressed in your article that 
200 revolutions per minute is probably the best all-round speed at 
which a locomotive should run. However, as some of our express 
| trains average from 55 to 58 miles an hour for long distances, this 

| would necessitate the employment of driving wheels 8ft. in 

‘.¢., the total curvature | diameter. Seeing that it is often imperative to resort to six- 
| coupled wheels in order to obtain sufficient adhesion, this huge 

| diameter is out of the question, apart from the fact that the boiler 

| of an 8ft. wheeled engine would be too small for modern require- 

ments. In the 4-6-0 type of engine the use of large wheels also 

means the adoption of a shallow fire-box, hence it is that the 
driving wheels of such engines are seldom 6ft. 9in. diameter, and 
are usually less. Judging from present practice it would appear 
that 6ft. 6in. wheels are best suited to meet modern requirements. 
This size wheel makes 260 revolutions per minute at a speed of 60 
miles per hour, being 60 revolutions per minute in excess of the 

‘*ideal ” suggested. CHARLES W. DAUNCEY, 

Birmingham, December 28th, 1907. 


| 
| 
| 


i 
0 | 
Also integrating (6) and remembering that | 


g@=*. 


we have: 
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RAILWAY MATTERS. 


Tue Bulletin Commercial (Brussels) of 21st December 
states that a concession has been granted by the Government of 
Salvador for the construction of a railway from Santa Ana to the 
Guatemalan frontier, passing as near as possible to Metapan. 


ReEcENT street-car accidents in Chicago, by which 
persons have been seriously injured through being caught between 
passing cars, have led to another agitation to have the Board of 
Engineers reconsider its decision to use closely spaced tracks in 
connection with the new cars, which are 9ft. wide. 





AccorpInG to an American contemporary, the Lake 
Shore Electric Railway Company is testing a trolley finder, which 
consists of a small trotley wheel placed on the pole midway 
between the car and the trolley wire. When the trolley wheel 
slips off the wire, it is intended that this small wheel shall strike 
the wire and furnish current until the trolley pole can be replaced. 


THE announcement that the Jarrow Tramway Company 
has arranged running powers over the lines of the South Shields 
Corporation has given satisfaction to Jarrow people. The lines 
join at Tyne Dock, and it has hitherto been a great inconvenience 
to the public to have to change cars when making the journey 
between the two towns. The extended facilities will doubtless be 
of business benefit to Shields. 


Goop progress is being made with the Transandine 
Railway. The second section will. it is announced, be ready to be 
handed over this month or February. The first section was taken 
over in June, 1906; and directly the second is completed the con- 
tractors will concentrate their energies on the final section. At no 
distant date, therefore, the connection of Chili and Argentina by 
railway should be an accomplished fact. 


As a result of the report of thé Government engineer | 


who recently made a trip of inspection over the route of the 
Grand Trunk Pacific Railway in Western Canada. the Canadian 
Government have officially intimated to the Grand Trunk Pacific 
Railway Company its dissatisfaction with the slow rate of progress 
made up to date. It has been intimated to the company that it 
must proceed more rapidly with the work on the sections between 
Winnipeg and Saskatoon, and Saskatoon and Edmonton. 


Tur Great Central Railway has decided to cease issuing 
one tickets between Grimsby and Cleethorpes, enabling the 
holder to travel unlimited times for one week for 6d. After 
several months’ experience it has been found that one ticket served 
a family and in many instances old tickets were being used. The 
company will now issne tickets at 6d. per dozen, the minimum 
issue being one dozen, Each ticket will be available for one 
journey. Even at this price the fare works out at one halfpenny 
for three miles. 


In connection with the London United Tramways Bill 
(1908) there is a proposal to link up the existing tramway in the 
Great Western main read, Brentford, with the tramway in Kew 
road by carrying a double line over Kew Bridge. The 
Railways and Tramways Committee of the County Council are 
considering the matter and will report when a print of the Bill has 
been obtained, and in the meantime they recommend that the 
county solicitor be instructed to oppose the Bill. This has been 
wreed to by the Council. 


We hear that the Dublin and South-Eastern Company 
is about to try an interesting experiment on the coast line as far 


is Dalkey. The company intends to introduce the zone system of 
fares. For the purposes of ite scheme it has divided the line into 
four zones, called ** A,” ** BL.” “*C.” **D.” and weekly zone tickets 


ivailable between the stations named in each zone and all inter 
mediate stations will be issued. These tickets will entitle the 
holders to travel as often as they please from Monday morning | 
until the following Sunday night. 


\ reporT from Paris states that the question of the 
proposed Ethiopian Railway has been settled advantageously for 
French interests. The French minister will leave shortly for 
Abyssinia. The construction of the line from Djiboutil to Addis 
Abeba has been decided upon, and the work will be commenced as 
soon as possible, a new company having been formed. The Abys- 
sinian Government will participate in the enterprise, and the 
French representative of the company at Addis Abeba will be 
Dr. Valerian, the Emperor Menelik’s physician. 


Light | 





| about 





Tue Pittsburg Railways Company started on December 
24th to enforce the new rule of collecting fares from each passenger | 
as he enters the car. The company will try the experiment on the 
ordinary cars, Each passenger will enter the car by the rear 
platform and is expected to have his fare ready when he boards 
the car. As he passes in he will hand the money to the conductor. 
The object of enforcing this new rule is to enable the conductor to 
remain on the rear platform at all times. Because of the many 
hills there, accidents happen frequently, and usually the conductor 
is in the car collecting fares at the time. 


Tue Great Western Railway is now engaged on a piece 
of work on its Cornish coast system which, when completed, will 
probably enable the company to run trains from Paddington to 
Penzance without a stop. The longest non-stop journey on the 
Great Western hitherto has been from Paddington to Plymouth, 
a distance of about 240 miles. The journey from Paddington to 
Penzance is nearer 320 miles. Surveys are now being made for : 
long water trough near Lostwithiel. in mid-Cornwall, which it is 
considered should enable the engine to pick up enough water to 
continue its run to Penzance without stopping. 


BETWEEN 6 a.m. and 12.10 night of every week-day 
there are 41 trains from New York to Philadelphia on the four- 
track line of the Pennsylvania Railroad, or an average of a train 
every 26 minutes. From 7 a.m. until 7 p.m. there are 33 trains, or 
an average of one in every 22 minutes. Seven of these trains make 
the run in two hours or less. Every one of these 41 trains, except 
four, has Pullman parlour or sleeping cars, and dining cars are 
attached to 17 of them. With one exception, all parlour cars have 
buffets except those on trains carrying dining cars. An equally 
complete service is maintained from Philadelphia to New York. 


A SINGULAR accident occurred last Tuesday morning 
between Chequerbent and Atherton, on the London and North- 
Western Railway, near Manchester. A passenger train from 
Atherton was being helped up the steep incline by an engine at 
the rear. This becoming detached endeavoured to catch up the 
train, and dashed at great speed into the rear of the coaches it 
was pursuing. A heavy mist prevailed at the time. A truck at 
the rear of the train was completely smashed and two of the 
carriages were partially telescoped, while a great many windows 
in other carriages were broken. There were between 20 and 30 
passengers, and of these four platelayers were injured. 





A PUBLIC inquiry was recently held in Paisley Sheriff- 
court, under the Fatal Accidents Inquiry (Scotland) Act, into the 
circumstances connected with the deaths of seven surfacemen, who 
were killed on December 4th at Pennilee, on the Glasgow and 
Paisley Joint Railway, through being run down by a light engine. 
At the close of the evidence the jury retired, and on their return 
the foreman intimated a verdict in accordance with the evidence 
so far as the deaths of the men were concerned. They recom- 
mended, however, that the rules referring to surfacemen should be 
simplified and printed separately ; that, on trains approaching, it 
should be made compulsory for the men to keep clear of all rails, 
and that a man should be appointed in connection with every gang 
of surfacemen whose sole duty it should be to keep a look-out and 
give warning of the approach of trains, 





| to collect, unless special 





NOTES AND MEMORANDA. 


THE coals exported from this country last year are 
estimated at nearly 63,000,000 tons—a quantity probably 7,500,000 
tons above the previous record which was made in 1906. 

Onty 7,444,273 tons of iron ore were exported from 
Spain during the ten months ending with October last, as com- 
pared with 7,862,846 tons in the corresponding period of 1906. 

Borax occurs in Tibet in large quantities on the 
banks of lakes and rivers. Large exports were formerly made 


to Europe, but they have now dropped to scarcely 100,000 kilos. | 
| Benadir Coast, having on board the necessary plant for the 


per year. 

Durine 1907 12,000,000 tons of sand were removed 
from the Mersey channel, and the quantity removed since the 
commencement of the dredging operations in 1890 exceeds 
115,000,000 tons. 

To bronze iron wire the iron is galvanised by laying it 
in very dilute hydrochloric acid, in which it is in contact with 
zinc, then dip it in a solution of four parts of blue vitriol and 
three parts of tin chloride and pass it finally through the draw- 
ing iron, 

THE Scientific American gives the following formula 
for ebonite :—Melt and mix 100 parts of india-rubber, 45 parts 
of sulphur, 10 parts of gutta-percha. 
that is not affected by sulphur, and expose for two hours to a 
temperature of 600 deg. Fah. 

THE annual returns of the Scotch ironmasters, issued 
last Monday night, show that last year the production of iron in Scot- 
land was 1,403,000 tons, or 47,621 tons less than in the previous 
year. Home consumption was 997,000 tons, or 83,672 tons less. 
Exports, however, showed an increase of 29,000 tons, the total 
shipments having been 400,000 tons. Stocks left over in makers’ 
hands total about 95,000 tons, against 85,000 tons in the previous 
year. 

A PLAN is on foot to conserve the waters thac supply 
the Yosemite and Bridal Veil Falls so that each will flow three 
months more per year than at present. These falls usually go dry 
August. By building reservoirs in the head waters of 
Bridal Veil and Yosemite creeks, it is believed that sufficient water 
can be stored to maintain the flow over the falls until late in 
October. A preliminary survey indicates that the project is 
feasible. 

Mercury spilled on a table or floor is somewhat hard 
precautions are taken, owing to its 
tendency to divide into small globules, which roll away at the 
slightest touch. If a wet ring is made round the spilled mer- 
cury by the aid of a wash bottle or other similar means, it will be 
found that the globules of mercury cannot readily cross this ring ; 
the mercury can then be collected in a smal] shovel made from a 
piece of thin card, or even an ordinary envelope. 

A DISPATCH from Perm, says the Mining Journal, has 
been received that on the Polevsk estate of Solomirsk and Turt- 
chaninoff, in the Upper Omutnoi stream, an original platinum 
formation has been found combined with peridotite. Metallic 
platinum has not yet been found, but analysis has proved the 
platinum content of the rock to be 19 dolis per 100 poods. The 
samples got of peridotites in the Museum of the Ural Society of 
Natural Science are being sent to Professor Du Parn at Geneva for 
investigation. 

Tue Elektrotechnischer Anzeiger gives the following 
method of sharpening files and other similar tools :—The file is 
connected with the positive pole of a battery consisting of 12 
Bunsen cells, and is then placed in a bath made up of 40 parts 
of sulphuric acid and 1000 parts of water. The nezative electrode 
is of copper wire wound in spiral form round the file, but not 
touching it. The action takes about ten minutes. It is said that 
files treated in this way appear to be almost like new ones, and 
are satisfactory in use. 

Tue use of artificial graphite is on the increase. The 
juantity manufactured in 1906 amounted to 5,074,757 lb., valued 
at £67,441, which is the largest quantity produced in any year 
since its first introduction in 1897. Of the total output 2,766,000 Ib. 








were ground to a fine powder, and this product was valued at 





£18.91 A process has recently been developed for treating 
artific graphite with tannin. The resulting deflocculated 
graphite is claimed to be adapted especially for use in lubrication, 
with either water or oil as a vehicle. 

WirH regard to the production of antimony in Japan 
the American Consul-General at Yokohama states that this 
industry centres around Osakaand Kobe, butisdeclining. The largest 
production in recent years was in 1896, about 1300 tons, valued 
at £23,000. The amount diminished annually until 1905, when it 
was less than 300 tons, valued at £9000. Antimony is produced in 
China, and in recent years ores have been imported chiefly from 
that country, refined in Japan, and re-exported. In 1906 the 
imports were valued at £11,536, and the exports at £20,536. 


Ir is reported that in California a contract has been 
let for the building of a rifled oil pipe line 256 miles long. Spiral 
indentations in the interior of the pipe, Sin. in diameter, cause the 
liquid column to rotate as it flows, and a small percentage of water 
being added to the oil, this, being heavier, is carried to the peri- 
phery and forms a lubricant, greatly reducing the friction and 
allowing the core of oil to glide easily. There will be twenty- 
three pumping stations on the line, and it is estimated that 23,000 
barrels of fuel oil can be delivered every twenty-four hours, 
which would require a constant flow of 25 miles an hour. 

Ar a recent meeting of the Transvaal Institute of 





ay 





é 
Mining Engineers, a paper was read by Mr. W. D. Younger, 
describing a novel use of concrete in a fly-wheel designed by Mr. 
D. Leitch. A discussion then took place with reference to the 
stresses set up in the steel frame and concrete, and the balancing 
of the fly-wheels. In the course of the discussion Mr. Ostreicher 
mentioned an instance where a large grindstone, over 15ft. in 
diameter, had been used fas a fly-wheel on account of the high 


| cost of iron, and Mr. A. Wallace pointed out that spur wheels, 


filled in with concrete, had been running for two and a-half years 
at the Robinson Deep Mine. 

A SOLDERING fluid, which has proved very useful in 
certain railway shops, is made, says the Street Railway Journal, 
by killing two quarts of hydrochloric acid with all the zinc it 
will take up. Then to the acid a quart of water is added, or it 
may have to be added before the zine will fully dissolve. A 
quart of glycerine, which has previously been mixed with a 
quart of alcohol, is then added to the solution. This fluid is 
used for all kinds of soldering, and has been found especially 
desirable with greasy or dirty connections, as well as for solder- 
ing iron. It is claimed that the glycerine prevents all rust, 
which plays havoc when many soldering fluids containing hydro- 
chloric acid are used, 

To help in starting a large motor generator, which is 
being used by the Edison Illuminating Company, of Detroit, a 
pneumatic jack has been designed, which consists of an air 
cylinder with a piston connected to an arm, this arm having a 
pawl engaging a ratchet on the armature shaft. The idea is for 
this jack to give the armature a single impulse or kick to over- 
come the standing bearing friction, which is considerably higher 
than the running friction of any plain bearing, and also to over- 
come some of the inertia of the rotating parts. It is found by 
the use.of this device that the machine can be started with a 
maximum current of 500 or 600 ampéres, as against 1500 ampéres 
when it is started in the usual manner from rest, 





Run in a suitable mould | 


MISCELLANEA. 


to be improved at an 





Tue Orleans Canal, France, 
outlay of 1,000,000f. 

A SCHEME is under consideration 
improving the water supply in Cochin. 


with a view to 
Tue launch of the first German Dreadnought, the 

19,000-ton battleship Bayern, will take place at Wilhelmshaven at 

the end of February, probably in the presence of the Emperor. 


Aw Italian transport is proceeding to ports on the 


erection of a wireless telegraphy system between those ports and 
Zanzibar. 

NEW sewage works at Batley, in the heart of the heavy 
woollen district, have recently been constructed at a cost of 
£20,000. The works include a septic tank of about 2,000,000 
gallons capacity. 

Tue Ottawa branch of the Royal Mint is now working, 
and the first coin ever minted in Canada was struck on Thursday, 
January 3rd, by Earl Grey, the Governor-General. It was a fifty 
cent silver piece. 


Tue Italian Government are carrying out experiments 
by means of wireless telegraphy instruments in war balloons. The 
total weight of the receiving and transmitting apparatus is just 
under 14 cwt., and allows messages to be sent 60 miles. 


An explosion occurred last Friday morning in an 
ammunition factory at Marieberg. It is thought to have been 
caused by the short circuiting of the electric system. Two 
workpeople were killed. The drying-house was blown up, and 
several other buildings were damaged. 


Tue Italian Minister of Public Instruction has 
appointed a special commission to direct and supervise the excava- 
tions at Herculaneum. The work done, finds and discoveries, and 
anything interesting will be described from time to time in official 
publications for the benefit of home and foreign students and 
scholars. 

A FRENCH syndicate interested in coal mining is, says 
Tron and Steel Trade Review, not only negotiating for the purchase 
of certain colliery properties in the Wigan area, but also having 
boring operations conducted privately in the vicinity of Chat Moss 
with a view to opening up coal pits, if it succeeds in tapping work- 
able seams there. 


THE latest quarterly statement of the Palestine Ex- 
ploration Fund is concerned almost entirely with excavations at 
Gezer. Some very interesting details are given of the discovery 
of a remarkable passage sloping downwards at a sharp angle, and 
evidently of considerable antiquity. The tunnel it was found led 
to a spring of water about 80ft. below the surface of the rock. 


THE wooden toll bridge spanning the Suir at Waterford 
was declared free at midnight on Tuesday night, December 31st, 
amid a scene of great public rejoicing. The bridge, which is 832ft. 
long, was opened for traffic in January, 1794, and for the last half- 
century many efforts have been made to abolish the tolls. The 
Corporation of Waterford eventually obtained powers for com- 
pulsory purchase, compensation to the toll bridge proprietors being 
assessed at £63,885 17s. 9d. 

Tue Boilermakers’ Society has issued an important 
circular to its members, stating that the demand for time reduc- 
tion in Scotland has been abandoned. The North-East Coast, 
Hull, and Barrow men are advised to accept wages reductions. 
Funds, it is stated, are so tied up that in the present state of the 
money market they could not be realised, and in the event of a 
strike benefit could not be paid. The men are to vote on the 
question of piece reduction. 

LecturtnG on Monday, Professor G. Frederick Wright 
stated that at the beginning of the Christian era the edge of the 
Horseshoe cataract at Niagara was 1} miles lower down than 
now, and at the time of the Trojan War it was at the head of the 
whirlpool rapids, nearly three miles below. At the period of 
human history marked by recent discoveries in Egypt and Baby- 
lonia this marvellous cataract was just beginning its work of 
erosion, while Canada was as well within the grasp of the glacial 
epoch as Greenland is to-day. 


THE Secretary of the Admiralty has forwarded a list of 
cadets who have passed out of the Royal Naval College, Dartmouth, 
showing the order of merit and the classes awarded on the 
results of the passing-out examination. Eighteen cadets passed 
in the first, 15 in the second, and 24 in the third-class. No 
cadet failed to pass. These cadets joined the Royal Naval 
College, Osborne, in January, 1904. Having now completed 
their four years’ college course, they will pass on for a further 
period of training in the cruiser Cornwall, at the conclusion of 
which the second part of the examination will be held. 











In his address at the Royal Institution last Saturday 
Sir David Gill dealt with the planet Mars. The atmosphere of 
Mars was, he said, so rare that the temperature must be much 
lower than our own, so much so that some people had imagined 
that the snow caps were made up of frozen carbonic acid. He had 
never himself seen the canals which certain astronomers had spoken 
of, but granted all that, he failed to see the remotest proof of 
habitation by man. He did not deny the existence of some kind 
of animals very different from ourselves, but he saw no proof of 
the work of any human beings on the enormous scale which had 
been talked about. 

TuE Royal Commission on Safety in Mines has appointed 
a Committee, consisting of Professor R. A. S. Redmayne, M. Sc., 
of Birmingham University; Mr. A. M. Lamb, mining engineer; 
and Mr. W. Walker, one of H.M.’s Inspectors of Mines, to visit 
and inspect a number of representative collieries in order to make 
inquiries as to the causes of, and means adopted to prevent, acci- 
dents from falls of roof and side, and from underground haulage. 
The Committee will furnish the Commission with a report on the 
existing conditions and offer technical advice as to the value of 
any methods and appliances, with a view to a further reduction in 
the number of these accidents. 


Tue County Commissioners of Pueblo County, Colorado, 
have decided to take out all the wooden bridges in the county and 
replace them with reinforced concrete and cement structures. 
The Commissioners reached this decision after an inspection of all 
the bridges and culverts in the county. They believe that the 
new and more substantial structures can be erected at practically 
the same price as was paid for putting in the wooden bridges, and 
that they will not only be better and safer, but their erection 
will do away with the great amount of repair work that has been 
necessary on the structures that are in service now and which have 
been used for a number of years. 


A REPORT from Paris states that, as the result of experi- 
ments carried out in the first Channel flotilla with a view to pro- 
viding submarines with buoys fitted with telephonic apparatus in 
order to enable the crews to communicate with the surface in case 
of accident, the Minister of Marine, after hearing the evidence of 
the Technical Committee, has ordered the adoption of metallic 
floats of great buoyancy, and capable of withstanding the pressure 
of water at-a depth of 50m. These floats have been experimented 
with at Cherbourg on the submersible boat Aigrette, and when 
practicable they will be fitted to all vessels in commission or in the 











dockyards as speedily as possible, 
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Fig. 14—-ANGLE STATION AT C 
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TO CORRESPONDENTS. 


| J@- In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the publie, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
| notice can be taken af communications which do not comply with these 
| tnastructions, 

| ga =All letters intended for insertion in Tue ENGINEER, or containing 
| questions, should be accompanied by the name and address of the writer, 
| not necessarily for publication, but as a proof of good faith. No notice 
} 


| 
| 
| 
| 
| 


whatever can be taken of anonymous communications. 


a@- We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 


we must, 


REPLIES. 





N. M. D.—{1) The Royal School of Mines, South Kensington. (2) Camborne 
Mining School, Camborne, Cornwall. 

W. H. B. X.—If you like to send us your suggestion it shall receive careful 
consideration, and if we can give you any useful advice you shall have it 
willingly. 

3ELFAST.—You might try Hayward Tyler and Co,, Limited, of 99, Queen 
Victoria-street, London, E.C., or Messrs. Norris and Henty, of 87, Queen 
Victoria-street. 

N. J. (Bath).—Your trouble is very probably due to one of two causes, or 
— to both. (1) The tube may be irregularly heated ; that is to say, 
1otter on one side than on the other, or (2) The tube may not be 
thoroughly shielded from. draughts, and may be near a door which is 
frequently opened and shut. . The remedy in either of these cases should 
be comparatively easy. If you still have trouble after seeing to them 
write to us again. There are other ignition tubes, but a great many 
more porcelain tubes are used than other kinds, and you ought not to | 
have any trouble. 

W. L. M. (West Norwood).—Your letter is a little vague, and we are 
uncertain whether you are referring to field guns or machine guns or to 
both. 


| 


water may be used. The recoil cylinders are placed beneath the barrel. 
Machine guns like the Hotchkiss and Colt are cooled by radiating ribs | 
only, but the Maxim gun has a cylinder enclosing nearly the whole 
length of the barrel, and filled with water. We do not understand your 
sketch. No gun has cooling water on the upper side only. You will 
find drawings in back volumes of Ee ENGINEER. See, for example, 
May 16th, 1902, January 27th, 1905, January Sth, 1906, and for breech 
mechanism March 10th, 1899. See also the * Encyclopedia Britannica.” 
Machine guns are fired by percussion, and field guns by percussion or 
electric primers. A trigger or lanyard is used, depending on the gun. 








MEETINGS NEXT WEEK. 





InsTITUTE OF MARINE ENGINKERING.—Monday, January 13th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Lecture on ‘ Roller Bearings,” 
poned from December, 1907. 

THE nigh TION OF MECHANICAL ENGINEERS: 
Monday, January 13th, at ye m. Paper, ‘The 
tional Steel Work,” by Mr. A. J. Aitken. 

Tue Roya Scorrisn Society or Arts.—Monday, January 13th, at 8 p.m., 
in the Hall, 117, George-street. Communication, ‘On Direct Colour 
Photography by the Lumiére Process,” by Mr. Edward L. Brown. 

Tue INsrirUTION OF ELECTRICAL ENGINEERS: GLAsGow SectTion.—Tuesday, 
January, 14th, at 8 p.m., at 207, Bath-street, Glasgow. 
meeting. Paper, ‘‘Cost of Electrical Power for industrial Purposes, 
J. F.C. Sneil. 

Royal METEOROLOGICAL Society.— Wednesday, January 15th, at 7.45 p.m., 
at the institution of Civil Engineers, Great George-street, Westminster, 
S.W. Annual general meeting. Address, ‘‘ Map Studies of Rainfall,” by 
Dr. H. R. Mill, President. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Friday, January 17th, at 
8 p.m., in the Institution House, Storey’s Gate, St. James's Park, West- 
— r, 8.W. Ordinary general mee ting. Paper, 
ias Engine Research Committee,” by Professor Fredeiic W. 

Society or Arts.—Wednesday, January 15th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Ordinary meeting. ‘“* Screen-plate Processes of 
Colour Photography,” by C. E. Kenneth Mees, D.8e, F.C.S. Thursday, 
January l6th, at 4.50 p.m. Indian Section. ‘Indian Agriculture, 
Henry Stavely Lawrence, 1.C.S., Director of pM Bombay. 
AND Mixine Sociery.—Tuesday, January 14th, 
at 4 p.m., at Queen's Chamber rs, 5, John Dalton-street, Mane hester. 
Ordinary meeting. Discussion, ** Bye-products from Coke Ovens,” by Mr. 

. H/ Coleman. Papers: ** A Bye-product Coking Plant at Clay Cross, 
> Mr. W. B. M. Jackson. ‘Notes on Bye-product Coke Ovens, with | 
special reference to the Koppers Oven,” by Mr. A. Victor Kochs. 

Tue Ixstirvrion or Civit ENGINEERS.—Tuesday, January 14th, at 8 p.m., 
at Great George-street, Westminster, S.W. Ordinary meeting. Discus- 
sion on papers: ‘*Keyham Dockyard Fxtension,” by Sir Whately Eliot, 
M. Inst. C.E.  **Keyham Dockyard Extension, Temporary Works and 
Plant and oe used -in Construction,” by George Hall Scott, 
M. Inst. C.E, Friday, January 10th, at8p.m. Students’ meeting. Lecture 
on “ The Princ v4 s of Engineering Geology,” by Herbert Lapworth, D.Sc., 
Assoc. M. Inst. C. 

Royat Ixstirvtion or Great Brirain.—Friday, January 17th, at 9 p.m., 
Albemarle-street, Piccadilly, W. Disc ourse, ** The Centenary of Davy’s 
Discovery of the Metals of the Alkalis,” Professor T. E. Thorpe, C.B., 
LL.D., D.Se., F.R.S., MR. 
at 3pm. ‘The Internal 7 of Different 
M.D., F.R.S.E. Thursday, January 16th, at 3 p.m. 
of Britain,” by Profe ssor W. W. Watts, M.A., M.Se., F.R.S. Saturday, 
January 18th. Mi we Electification of Railways,” Professor Gisbert | 
Kapp, Dr. Eng., M. Inst. C. 
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| perhaps of a higher order, 
'that hard manual labour and constant supervision 


The Speed of Torpedo-boat Destroyers. 


| 

THE trials which have recently been carried out | 
in the torpedo-boat destroyers of the “ Tribal’ 
class have been remarkable for the ease with 


which the contract speed has been obtained in spite 
of the limitations imposed. It will be remembered 
that a speed of 33 knots was to be maintained 
over a period of six hours, while the amount 
of fuel burnt per square foot of heating surface per 
hour was limited; the fuel was oil which these 
vessels are designed alone to carry. They were also 
required to have a radius of action of not less than 
1500 nautical miles at-13 knots. That these re- 
quirements, which in some respects are conflicting, 
have been carried out, and the contract speed 
exceeded in all the boats of the class yet tried, is a 
vindication, if such were necessary, of the value of 
oil as’ fuel’ in vessels designed for purely military 
purposes. 

The limitation of the amount of oil burnt per 
square foot of heating surface is no doubt wise in 
view of the danger of local overheating, which is 
always a possibility when such fuel is used, The 





Field guns have no water jackets for cooling purposes, but some | 
of them have recoil cylinders which are usually charged with oil, though | 


post- | 


Ordinary general | 


“Third Report to the | 


Afternoon Lectures :—Tuesday, January 


“The Building 


usual allowance of heating- surface per indicated 
horse-power in water-tube boilers of the “ Express ”’ 
type when — in conjunction with reciprocating 
engines is 24 square feet, which means that at full 
power the average evaporation over the whole of 
the heating surface is about 8 lb. per square foot. 
As the evaporation is very unequally divided among 
the tubes, those nearest the fire accounting for a 
much larger part of the steam generated than those 
| more remote, an average of 8 lb. is probably quite 


| high enough if the fire rows are not to be unduly 





| stressed. When burning oil fuel there is a greater 
| possible disparity between the work done by the 


| fire rows and the remainder of the tubes, than in 
|the case of a coal-fired boiler. The maximum 
| temperature of the oil jets is attained in a zone of 
| comparatively small area a foot or so from the 
burner nozzle and the boiler tubes in that vici- 
nity effect a larger proportion of the evaportion 
than would be the ease if the furnace temperature 
were more equally distributed. It may be assumed 
that the quantity of oil fixed as a maximum to be 
| burnt per square foot of heating surface is the result 
'of the Admiralty experiments on the evaporative 
results to be expected per pound of oil in boilers of 
| this type, and the mean evaporation per square foot 
of heating surface which it has been found advis- 
able not to exceed. Such a limitation necessitates 
}ample heating surface in order to make sure of the 
| power required for the contract speed; but, on 
the other hand; every square foot added means 
extra boiler weight and extra displacement, and 
some reduction in the radius of action. Fortunately, 
\it appears that there was ample margin in this 
| respect, though it seems from the speeds obtained 
|—in one case 2°36 knots above the contract—that 
the designers have erred on the safe side as regards 
| heating surface. These results, it may safely be 


| saeumted, are unattainable in similar vessels fired 





with coal, for, although the ill-fated destroyers 
Viper and Cobra reached equal speeds to those now 
realised in the Tribal class, they were not at 
their seagoing displacement, and had no limita- 
}tions as to the amount of fuel to be burned. 
| We believe, moreover, we are right in saying 


| that the Viper, in the course of her short career 


|on service, never approached her measured mile 
| performance. How much of the success is due 
to the turbines it is difficult to say. Possibly 


| the equipment of such a vessel with reciprocating 
| machinery of, say, 15,000 indicated horse-power on 
| two, or even three, shafts would present insuperable 
| difficulties within the limits of space and weight 
| allowable, and taking also into consideration the 
| straining actions due to the reciprocating forces on 
| a comparatively light hull. Whether this mechanical 
problem is capable of solution or: not, the superiority 
| of oil fuel for the purpose of maintaining speed over 
|a considerable period is abundantly demonstrated. 
| Two factors operate in the maintenance of speed 
| when burning coal, the necessity of cleaning fires 
|and the endurance of the stoker, neither of which 
| has any significance when burning oil fuel. When 
burning coal at the rate of combustion required i 
these small tube boilers for full speed one or other of 
| the furnace doors is practically always open for stok- 
| ing, and the volume of cold air admitted must detract 
| both from the efficiency of the boiler and its steam 
| giving capacity. An indifferent stoker by keeping 
each furnace door open a few seconds more than 
necessary may, in the sum total of all the openings, 
make just the difference between a satisfactory and 
an unsuccessful trial. Oil burning still requires 
skill and intelligence on the part of the stoker, and 
but it does not entail 
a full-speed trial on a torpedo boat 


which makes 


| destroyer burning coal more like a nightmare than 


an engineering performance. In one _ particular 
especially, the regulation of the boiler feed, the 
superiority of the oil-fired boiler is marked. Auto- 


matic feed regulators have not been a pronounced 
success in water-tube boilers of the small tube type, 
and it is always necessary to supplement the. work- 
ing of the apparatus by manipulation of the feed- 
check valve, the amount of hand regulation depend- 
ing upon the character of the stoking and the con- 
sequent steadiness or otherwise of the rate ol 
evaporation. Withoil fuel, once the burners areset the 
feed pumps can be adjusted to the evaporation with a 
reasonable certainty that no manipulation of the 
feed valve will be required. In a word, stability of 
working conditions on» which maintenance of full 
speed depends is easy of attainment with oil fuel, 
while it is comparatively difficult even with expert 
stoking when burning coal. 


The speeds obtained in the “Tribal ’ class, 
though remarkable, do not appear from the 


particulars available to be due to any increase in 











x 


the propulsive coefficient; they are simply the 


logical result of being able by means of oil-fired| find that the tendency has been to leave boiler 


boilers and turbine engines to maintain a_ high 
power which otherwise would not be within reach. | 
It is not intended to minimise the importance of 
the results; they are a fitting culmination—if that | 
point has yet been reached—-of the experiments 
which have been carried out by the Admiralty at 
Portsmouth and elsewhere, on the use of oil fuel in 
naval boilers ; and the success is all the more grati- 
fying when it is remembered that several other | 
Admiralties, after a study of the subject, have 
practically given up the quest. 
permissible that we should shake hands with our- 
selves on the results, two considerations should 
moderate our enthusiasm. The first is that we are 
still dependent upon foreign countries for our 
supplies of oil fuel, and the other is that these 
turbine-engined boats are admittedly still a long 
way behind those with reciprocating engines in fuel 
economy at cruising speeds. The first-class 
torpedo boats recently added to the Navy List 


| tice by Donkin, which consists in measuring the 
|volume of condensing water used and its rise in 


|ever, inapplicable to large engines, and is always 


But while it is | 
|/measuring the water discharged over a weir or 


}no longer determined by the expenditure of fuel or 


—formerly called “ Coastal Destroyers ’—are able at | 


13 knots to steam about 36 nautical miles per ton | 
of fuel oil consumed. This is just about the same | 
as the earlier 30-knot destroyers, with reciprocating | 
engines, burning coal. The torpedo boats are only | 
about two-thirds the displacement of the destroyers, | 
and it must be remembered that the former are using | 
a fuel of 30 per cent. greater calorific value than the 
latter. It is true that on account of the difference 
in length 13 knots is a higher relative speed in the 
torpedo boat than in the destroyer; but, making | 
every allowance for this, there is obviously a very | 
considerable margin in economy at this speed in | 
favour of the reciprocating engine. The radius of 
action of the torpedo boats referred to is only about 
800 miles at 13 knots, that of the “ Tribal ”’ class of | 
destroyers about 1500 miles, while the earlier 
30-knot destroyers burning coal had a radius of 
action of nearly 3000 miles. 

It is difficult to assign the relative importance of | 
speed and radius of action. 
quality, but the necessity for its use may not arise 
till after many days steaming at ordinary speed, and 
radius of action is therefore also an offensive quality. | 
The two together are the modern equivalent of the | 
weather gauge of Nelson’s day, as the vessel having 
superiority in these respects can always choose to 
give or to decline battle. From the nature of our 
position it has always been necessary, and probably 
always will be necessary, for us to hold this advan- 
tage over our rivals. In “ Before Port Arthur in a 
Destroyer,” supposed to have been written by a 
Japanese naval officer in command of one of these 
vessels, there is much internal evidence of the value 
of radius of action. We read of the boats engaged 
in patrolling before Port Arthur coaling from a 
cruiser every twelve hours, and frequent mention of 
returning to a base.to coal after only a few days at 
sea. In the battle of Tsushima the Japanese des- 
troyers do not appear to have been in evidence till | 
near the end, when they attacked the almost com- 
pletely disabled Russian ships. Speed then was 
not of great importance, as the Russian ships | 
could neither fight nor run away, but if the 
destroyers had been a day or two at sea they 
might not have had sufficient coal to deliver an 
attack at full speed had they desired to do so. 
Conditions such as these may operate in any | 
conflict in which our destroyers may be engaged 
with the added disadvantage of increased distance 
from a base. Floating bases from which supplies of 
fuel may be obtained are, of course, a factor to be 
considered, but such vessels are necessarily slow in 
speed and require convoying, and they may under 
certain conditions hamper a fleet as much as help 
it. Inthe “Tribal” class, by sacrificing a knot in 
speed and putting the weight saved in machinery 
into fuel the radius of action would be increased by 
about 300 miles. As we are now possessed of des- 
troyers which in the matter of speed are much in 
advance of anything possessed by any other naval 
power it is worth considering whether sufficient 
attention ‘has not for the present been paid to this 
quality, and whether more attention should not now 
be paid to increasing the radius of action by increase 
of fuel supply and improvement of economy of the 
propelling apparatus at the cruising speed. 


| 
| 








Experimental Pumping in India. 


FOR some time past a noteworthy improvement 
has been found in reports on the efficiency of motive 
power machines. What this improvement is will 
be understood in a moment. If we turn to old 
records we find relative efficiencies always expressed 
in terms of coal per indicated horse-power per hour, 
or for Cornish engines in millions of foot-pounds 


| engines that which uses least steam per horse-power 


jing Department in 1906-7. 
| others, with which the department was established 
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ver bushel. Coming nearer to the present day we 
efficiency out altogether, or else to deal with it 
under a distinct head. The efticiency of the engine 
is then measured by the weight of steam used per 
horse-power per hour. A more refined system is 
that introduced for the first time into general prac- 


temperature, and so getting at the actual quantity 
of heat converted into work. This system is, how- 


open to error because of the difficulty met with in 


through a notch board. The improvement to which 
we have referred above leaves these things unaltered; 
but the relative efticiencies of different motors, 
steam engines, gas engines, water wheels, &c., are 


water per horse-power, but by the total cost of a 
horse-power in money. This it is easy to see is 
the crucial commercial test, and its proper applica- 
tion brings out facts which are in some eases rather 
startling. Thus it may happen that of two steam 


per hour need be by no means the best from a 
steam user’s point of view. The change in standard 
is due directly to the novel conditions under which 
engines are being used, and the publication of yearly 
or monthly accounts. Until the generating station | 
came into being, research with practical as distin- 
guished from laboratory engines was confined | 
altogether to mill engines and pumping engines. | 
Until Kennedy carried out for the Institution of 
Mechanical Engineers in 1889 his classical experi- | 
ments with the s.s. Meteor little or nothing had been | 
done at sea; and even his investigations only dealt | 
with the fuel and water consumption. The advent 
of the electricity companies brought in new con- 
ditions. It became necessary to ascertain the cost | 
in money of the unit. The expenditure on coal and 
steam was only one item out of many; and the 








| 


Speed is an offensive | relative commercial value of different systems of 


obtaining power is now set forth in a way for which | 
there was really no demand previously. Thus, | 
cotton spinners do not make their items of expendi- | 
ture public. There is, besides, no definite unit of | 
output to employ as a standard. The new system 
is, therefore, as we have said, the outcome of a new 
set of conditions. We have not ceased in this | 
journal to point out that the best test of efficiency— | 
we are very far from saying the only test of efficiency 
—is that which is now being adopted, and which 
will, we hope, grow in popularity. | 


An excellent example of the application of the | 
commercial standard is supplied by a report which | 
we have just received, prepared by Mr. Alfred | 
Chatterton, Director of Industrial and Technical 
Inquiries in Madras, on the Experimental Pump- | 
The objects, among | 


were to ascertain the actual cost of raising water 
under different conditions—of course for agriculture 


| —and to demonstrate that with as ystem of internal 


cultivation it is profitable to employ little oil 
engines and pumps for the irrigation of small areas 
of land. In Madras power can be had from steam 
engines using wood or coal as fuel; internal com- 


| bustion engines using kerosene oil, “liquid fuel,”’ 


or producer gas; and water power generated at 
natural falls and transmitted electrically. After 
some difficulty Mr. Chatterton succeeded in obtain- 


| ing a certain amount of information concerning the 


| cost of power in Madras cotton mills. 





Six steam 
engines are dealt with, varying in power from 100 
horses to 1500 horses, while an undertype 7-horse 
engine is added to make the information complete. 
The larger engines are triple expansion, Corliss type. 
We shall only consider here the money cost per 
horse-power, and the relation which it bears to coal 
consumption ; this is expressed in annas—the anna | 
has a nominal value of 1.5d. Now, with the 1500 | 
horse engine the cost works out at 0° 305 annas per | 
horse-power per hour, coal costing 12 rupees 8 annas | 
per ton. With the second engine, about the same | 
size, using coal at 14 rupees per ton, a horse-power 
per hour costs 0°388 annas, which is quite out of | 
proportion to the consumption of coal per indicated 
horse-power per hour which, with the first engine, was | 
1° 993]b. per indicated horse-power per hour, and with 
the second 3°044 lb. The apparent inconsistency is 
partly explained when we see that the annual interest 
at 6 per cent. on the capital cost of the more econo- 
mical engine amounts to 15,000 rupees, and on the 
second to only 9000, and so on with oil and stores 
and repairs. A tabular statement given by Mr. 
Chatterton strongly emphasises the important part 


i the 





played by capital expenditure in fixing the cost of 
power. 
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Leaving steam engines, we find that the report 
puts into one class the Diesel engine and _ into 
another such engines as the Hornsby cheap fuel 
engine, the natural oil engine, and the Crossley 
engine. Developing not more than 200 indicated 
horse-power, the Diesel engine was about ag 
economical as the triple-expansion engine. The cost 
of oil amounted to precisely one-tenth of an anna 
per horse, but the engine cost 50,000 rupees. A 
Hornsby- Ackroyd engine of about one-sixth the power 
—that is, 32 horse-power—cost 7200 rupees. If, 
now, we multiply the power figure by 6, we get 
43,200 rupees, or a difference of about 7000 rupees, 
When all charges have been taken into account, the 
Diesel engine, burning oil at 30 rupees per ton, is as 
good as a very excellent steam engine, but not 
better. Mr. Chatterton favours engines of the 
Hornsby type, because they do not require much 
skill on the part of the attendant, and the Diesel 
engine does; and in India the difference in cost 
between skilled and unskilled labour is very great, 
In other words, the saving of 50 per cent. in the 
cost of fuel is not worth the augmented annual out- 
lay on the engine. “ But,” runs the report, “the 
larger the quantity of power generated the more 
important becomes the saving in the cost of fuel, 
and there is some rate of power generation at 
which the cost is the same for both the Diesel and 
the Hornsby engines. Below that point 
Hornsby is cheaper; above that point the Diese! is 
the more economical motor.”’ And he arrives at 
the conclusion that the minimum permissible power 
for the Diesel engine is 80 horses, which appears 
to bea much higher power than is generally required. 

Leaving oil engines, Mr. Chatterton goes on to 
deal with gas and producer gas engines. The most 
interesting point is the result obtained with charcoal 
for making suction producer gas. It appears that a 
brake horse-power can be had with 24 1b. of charcoal 
per hour, and this is considered so good that within 
next few months a considerable number of 
charcoal engines will be at work. Damp charcoal 
As for water power, 


the 


gives as good results as dry. 
we are told that the internal combustion engine has 
deprived it of its value. A square mile of forest 
properly worked could be made to yield 300 tons of 
charcoal per annum in perpetuity, and it is quite 
certain that this charcoal for power- 
producing purposes at Rs. 20 » ton, and each ton of 
charcoal would generate 1500 horse-power hours, 
that is to say, a square mile of forest would keep a 
150 horse-power gas engine at work for 10 hours a 
day for 300 days in the year. The capital outlay 


can be sold 


| involved would be about Rs. 30,000; the total work- 


ing expenses, including interest, depreciation, and 
renewals, would amount to about Rs. 1100 a month, 
which is equivalent to 0°5 anna per horse-power per 
hour, which is about as good a result as can be 
obtained with a medium sized steam engine using 
coal at Rs. 12-8-O a ton. But the cost would be 
much reduced if the by-products of the wood, such 
as creosote, wood spirit, &c., were secured. 

Not the least interesting feature of this report is 
the evidence which it contains that there is a 
splendid opening in the Madras Presidency for 
small pumping plants worked either with heavy oil, 
or with charcoal gas producers. English firms seem 
to have got possession of the trade; it behoves 
them to spare no pains to keep it. 


Railway Working Agreements. 


It is tolerably certain that the half-yvearly meetings 
of the railway companies in the course of the next 
two months will throw some light on the variety of 
reports about projected working agreements between 
certain railways in Great Britain which are in 
circulation at the present time. The arrange- 
ment entered into between the South-Eastern 
and Chatham Railways in 1899, whilst having 
been of considerable advantage to the public from 
the fact that it has provided improved rolling 
stock and widened lines, has scarcely been of financial 
benefit to the companies themselves; and it is 
probably owing to the latter reason that further 
combinations among railways have been con- 
spicuously absent in recent years. But the example 
recently set by the Great Northern and Great 
Central Railways, as previously mentioned in this 
journal, has now, apparently, assisted in creating a 
spirit of emulation among other railways, and in 
inducing them to seek fresh means or to revive old 
schemes whereby it may be possible to bring about 
a reduction in competition by the conclusion of 
working agreements of one kind or another. The 
Great Northern and Great Central Railways, whose 
agreement represents the transfer of the two under- 
takings to the control of a joint committee, and the 
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now applied to the Railway and Canal Commis- | 
sioners for the approval of the contract which was 


sanctioned by the shareholders in the two under- 


takings respectively, about a month ago, and any 
objections to the scheme have to be lodged with the 


It 


Commissioners not later than the 21st inst. 
is of some interest in this connection to learn that 


the agreement which was brought into operation on 
the first day of the present month is to continue 


in force for a period of 999 years from that date. 

It is probable that another reason which has 
stimulated various railway companies to take action 
in the direction of resuscitating old schemes or in 
the preparation of new proposals at the present time 
is to be found in the rumoured intention of the 
Zoard of Trade, as reported at the beginning of 
last November, to appoint a committee to consider 
the question of railway rates and the advisability of 
revision, and the reduction of working expenses by 
the limitation of competition, particularly in regard 
to passenger trains. Although the report has so far 
not been confirmed, there is no doubt that the rail- 
ways would prefer to arrange these matters in their 
own way, if possible, rather than tosuffer Government 
intervention in problems which principally concern 
themselves; but if they are unable to settle such 
questions among themselves the railways would be 
justified in accepting external assistance which 
would tend to a diminution in working expenses. 
A third reason presumably lies in the terms of 
settlement of the railway labour agitation, which 
will in all probability place increased financial 
burdens upon the railways, and consequently 
render it all the more necessary for them to effect 
such economies in working expenses in the different 
branches of the system as may be found possible. 
Since the intention to appoint a departmental com- 
mittee was attributed to the Board of Trade, the 
Great Northern and Great Central combination has 
been carried into practice, and the North British 
and Caledonian Railways have come forward witha 
scheme which resembles in some of its features that 
which has been embarked upon by the two English 
companies in question. In the course of a recent 
interview, the general manager of the North British 
Railway is reported to have stated that the agree- 
ment between that company and the Caledonian 
Railway not yet been signed, and it is 
not expected that any statement on the subject will 
be made before the half-yearly meeting. It is, 
however, believed that the proposed understanding 
will result in the abolition of competition, where 
rival services are now in operation, and that the 
receipts will be pooled and divided on a pre-deter- 
mined basis; whilst at the same time the existing 
agreement, not to promote new lines where rivalry 
does not now exist, will be prolonged for a number 
of years. <A third scheme relates to the revival of 
the plan brought forward in 1891 for the amalgama- 
tion of the Glasgow and South-Western Railway 
and the Midland Railway. This was abandoned 
because the Seotch railway required a higher per- 
centage guarantee than the English company was 
prepared to concede, and on the present occasion 
the initiative is being taken by prominent share- 
holders in the Scotch line. A fourth project 
suggests the possibility of the acquisition by the 
Great Western Railway of running powers over the 
South-Eastern Railway from Reading vid Tonbridge 
to Dover, whilst the South-Eastern traffic to the 
west would pass over the Great Western system. 
The final scheme is based upon a reported proposal 
to conclude a working agreement between the 
Brighton Railway and the South-Eastern and 
Chatham lines; the accuracy of this rumour has | 
been promptly denied by the latter railways. 

The 


has 


policy of excessive competition prac- | 
; a , : = 
tisel by some of the railways, particularly in | 
passenger traffic, has been condemned in these | 


columns on several occasions, but judging from 
the constant increase in the passenger train mile- 
age in recent years it seems as if the com- 
panies have either been unable or unwilling 
to bring the unnecessary expenditure to an 
end. Yet, with the exception of 1906, when 
an augmentation in the mileage was rendered | 
essential in order to transport the large acces- 
Sion of goods and mineral traffic owing to the 
upward movement of trade in general, the railways 
have actually been pursuing a system of reducing 
the goods train mileage by the introduction of 
heavier locomotives, longer trains, and the carrying 
of more remunerative loads. It is impossible 
‘o reconcile the practice adopted in the case 
of passenger traffic with that followed with 
80ods traffic, and it is satisfactory to find from 
recent events and from schemes under con- 
sideration that certain of the railway companies are 
heginning to realise that it is useless to curtail 
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expenses in one direction and increase them in 
|another. At the same time it will be necessary for 
the railway companies to exercise considerable 
|caution in the raising of passenger fares, or they 
will defeat the object in view. The increases 
already announced in the week-end return fares 
between Glasgow and London and other English 
cities are considerable, whilst the Midland Railway 
has slightly advanced fares for short-distance traffic, 
|apparently to provide for the payment of Sunday 
‘labour. It is obvious that the railway companies 
will seek to transfer to the shoulders of passengers 
the increased expenses due to extra wages for Sun- 
day work, and to the introduction of the conciliation 
boards ; but care should be taken to allocate the addi- 
tional expenditure, when it commences, to the particu- 
lar routes and services which are best able to bear the 
additional -burden. Any premature action on the 
part of the companies would probably be disastrous 
both to themselves and the travelling public, who, 
after all, provide nearly one half of the total receipts 
of the railways throughout the United Kingdom. 


The Technolexikon. 


AT a meeting of the Verein Deutscher-Ingenieure, 
held on September 25th of last year, the under- 
taking known as the Technolexikon was discussed, 
and a report was drawn up for submission to the 
provincial societies. It will be remembered that 
the Verein, encouraged by promises of support from 
France, America, and England, decided on the 
compilation of a technical dictionary, which, in the 
first place, should inelude the three languages— 
German, French, and English. The work was 
begun in January, 1901, and was continued with a 
gradually-increasing staff until, in the autumn of 
1907, it was suspended on the ground that its com- 
pletion with the means at the disposal of the Verein 
for the purpose appeared impossible. According to 
the report above mentioned, about £24,000 had 
already been spent. The current expenses amounted 
to about £10 per day, and under the conditions 
latterly prevailing, the dictionary might be finished 
in from ten to twelve years. The explanation 
given for this breakdown of the original estimates 
was that the magnitude of the task proved to be far 
and away beyond the expectations of the promoters 
of the scheme. Nearly 4,000,000 word-cards had 
been dealt with, and it was estimated that the 
dictionary would include from 600,000 to 700,000 
words. It further appeared that the Leipsic firm, 
Messrs. J. J. Weber and Co., who had paid a con- 
siderable sum for the right of publication of the 
work on the understanding that it should be ready 
by the end of 1909, threatened legal proceedings, 
and had to be bought off for the sum of £2500. 

That the matter will not be allowed to rest where 
it now is may be taken as certain; but it is less 
easy to find a way out of the difficulty in which 
the Verein now finds itself. The most obvious 
course before it would be to seek the co-opera- 
tion of other engineering societies in the various 
perhaps even of the Governments—for 
| what is unquestionably a work of great international 
}importance. The truth is that the number of the 
technical terms belonging to the various domains of 
engineering and of general science is simply enor- 
mous, even if the medical, legal, financial, com- | 
jmercial, and similar expressions be omitted. 
| Many of the objects of everyday use have a multi- 
| plicity of names, which have grown up in the 
| different districts, and which, even when pronounced 
alike, show every possible variation in spelling. 
It may fairly be asked whether this babel of 
terms is necessary, and whether something can- 
not be done to standardise the names of objects of | 
common life, as well as the objects themselves. 
The object of a dictionary should be to give 
information as to the meaning and origin of all 
words in common use; but it has been the practice 
of the best lexicographers to reject bad and slang 
words. Might not the same principle be here applied? 
The old Vikings are said to have had about 100 
names for their ship; the Germans have more than 
twenty names, or spellings of names, for the 
common adze. Now, even if it be necessary for a 
dictionary to give all the different expressions 
commonly used for any given object, whether they 
be desirable or not, yet in doing this it would still 
be possible to give the first place to that word which 
a representative committee might accept as the best 
for official and literary use. Further, it may be 
matter for consideration whether something cannot 
be done to stem the tide of scientific slang which is 
flooding the language to such an alarming extent. 
Students of natural science are never tired of claim- 
ing that their study should be allowed to count as 
a life-education in place of Greek and Latin; they 
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should at least begin by substituting English names 
for the Greek, Latin, Greco-Latin, Greco-English, 
Latin-English, and still more questionable hybrids, 
which, at their present rate of increase, bid fair to 
put the vocabularies of China into the shade. In 
Germany the prevailing tendency to purify the 
language by throwing out the foreign words has in 
some degree been extended to the domain of science, 
but here, also, there is room for further improve- 
ment. The “phones” and “ graphs’ and “logics” 
may just as well be called “ speakers,” “ writers,” 
“word systems,” &c., and their meanings will then 
be clear to the less classically educated, as well as 
to people who have not quite forgotten the Greek 
and Latin of their school-days. 

The dictionary which has come to a standstill is 
a work of the highest national and international 
importance, and it is earnestly to be hoped that 
other societies will step in to help to complete the 
task which the Verein Deutscher Ingenieure, with 
too rash a courage, attempted to perform single- 
handed. 
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The Steam Engine and other Steam Motors. By Robert 
C. H. Heck, Professor of Mechanical Engineering, Lehigh 
University. Vol. II. Publishers: Kegan Paul, Trench 
and Co. 1907. 

THE first volume of this work, published two years ago, and 

dealing with steam thermodynamics and with the dynamics 











common to all engines, was welcomed in THE ENGINEER 
as a treatise of much value and originality. This second 
volume is of nearly twice the bulk of the first. It con- 
tains well on to 700 pages, and the illustrations number 
up to 681, which represents over twice that number of 
drawings and diagrams, as very many are double, triple, 
At least one-half of the volume well 
author’s reputation for originality of 
and criticism. The other half is 


the 
method, comment, 


| occupied with descriptions of mechanism, &c., and does 








not offer much scope for ability of these special kinds. 
The first short section consists of outline pictures of 
special examples of engines selected as types of classes 
and assisted by photographie views. T'rom the American 
point of view these are well selected, although we here 
would think that many more excellent examples could be 
taken from European practice. After this, the “ frame- 
works,” or bed-plates, of these classes of engine are 
treated separately, with much explanation and criticism 
of their adaptation to their special requirements. Then 
follow similar treatments of the “ cylinder,” the ‘ recipro- 
cating parts,” and the “ rotating parts.” This preliminary 
outline analysis of the main essential parts occupies 
about one quarter of the volume and is of a very useful 
kind, teaching the student the importance of very full 
consideration of main features as distinct from small 
details. Incidentally,to'the young man at the threshold 


| of knowledge of engineering facts, this section serves the 


purpose of introduction to the large variety of design 
of steam engine actually existing; but, as the whole 
volume is really of more use to the engineer already 
familiar with a large range of practice, we may say that, 
in our opinion, this first section will teach such an 
engineer much that is fundamentally important, and that 
is generally overlooked in the too narrow consideration of 
details and of detail improvements of some hereditary 
design whose general bearings have not been subjected to 
criticism for half a century. Although page by page 


| this part of Prof. Heck’s book does not offer much field 
| for distinction, still the general plan is original and valu- 


| tailed examination of valves and valve gears. 
| section is occupied by descriptions of forms of construction, 
| but these are introduced chiefly for the purpose of comment- 





able. Here, as always, the author bases his method 
upon the modern rational principle in education and 
supplies the learner with a fairly full statement of facts 
—that is, the natural history of the subject—before 
attempting theoretical explanations of these facts. 
Following this, we find nearly 200 pages devoted to de- 
Much of this 


ing upon special features and attributes, and of explain- 
ing how the results obtainable are modifiable by change 
of relative dimensions. Here, -as throughout the book, 
very little use is made of formal algebraic mathematics. 
Graphic diagrams are relied on chiefly ; but our author, 
for the most part, leaves alone the mathematical demon- 
strations that can be found in other books, and 


; examines only the practical results that can be ex- 


tracted from the various possible geometrical variations. 
In this part of his work the author again shows that, 
either from choice or necessity, he prefers to deal almost 
exclusively with American practice. This is especially 
unfortunate as regards valve gears, because, for instance, 
mention of the modern lift valves and their gears is con- 
fined to eight pages, and the beautiful rocking cam lever 
gears that have revolutionised European high-class steam- 
engine practice within the last decade are dismissed in’a 
single page. 

The next chapter is devoted to a similarly detailed 
examination of the action of governors, and covers 70 
pages. It is the most interesting part of Professor Heck’s 
treatise, because the subject has not been at all adequately 
dealt with elsewhere. We can hardly say that his treat- 
ment is complete, because he makes only the barest men- 
tion of governors acting through a power relay, while to 
advanced European engineers this is evidently the most 
promising field for progress in the art of governing. Pro- 
fessor Heck deals with detached fly-ball governors and 
with shaft governors, and, under a concurrent classifica- 
tion, with pure “speed” governors and with “ inertia” 
governors. “Speed” governors are of the pure centri- 
fugal force type. “Inertia” governors ought to be called 










































































































” 


“acceleration” governors; “inertia” is a quite unmean- 
ing title, which might apply just as rationally to every 


other kind depending upon the action of force upon mass. | 


Within the above limits, Professor Heck’s investigation of 
governor action is by far the most thorough that has 


appeared in book form, that is, making exception of detached | 
The use of shaft governors | 


papers upon special designs. 


has so largely developed in America that Professor Heck | 


appears to imagine, very wrongly, that they 
there. By very simple modification the anticipatory 
action of acceleration of rotary speed can be combined in 
a shaft governor in any desired ratio with the centrifugal 
action, which depends solely upon rotary speed and its 
gross changes and not upon the time rate of its change. 
The exact dynamic analysis of any governor of either 
type is a somewhat tedious affair, especially in the latter 
type, in which the two main characteristics are com- 
pounded; and Professor Heck’s methods of calculation 
are excellently neat and systematic; indeed, probably the 
best possible for handling what is perhaps the most diffi- 
cult of all applications of dynamic science to machinery. 
For a given governor he plots out the final results of the 
calculations in a series of curves which are the “ charac- 
teristics’ of that governor. It is very much to be desired 
that some standardisation should be introduced in regard 
to such governor characteristics. We by no means imply 
that Professor Heck’s curves are the best or the only 
curves whereby to describe the useful and meritorious 
features of governor action ; but some committee, backed 
by influential authority, ought to study the matter care- 
fully and select curves that may be accepted generally as 
standard interpretations. On Heck’ s elementary diagram 
the base scale measures the mov ement of w hat we call 
the ‘“monkey-brass,” or its equivalent, namely, the 
motion of what he calls the “ reduction point.” From this 
base three curves are plotted. One of these gives the 


originated | 





steady balanced running speed at each base position. | 


This is what Heck ealls the * regulation” curve; 
Britain we would more often name it the curve-character- 
istic for ** sensitiveness.” Another curve gives for each 
position the centripetal force supplied by weights, springs, 
&e., reduced to an equivalent force resisting the motion of 
the “reduction point.” Many governors have means of 
ready alteration of this centripetal force, and, in this case, 
this and the two other curves should be triplicated or 
better, repeated five-fold for mid or normal and outer posi- 
tions of this adjusting gear. The third curve gives the 
equivalent at the reduction point of the centrifugal force 
of the flying masses at their various positions running at 
normal speed, not at balanced speed except for mid- 
position. At any oe the difference in height 
between these two latter curves 
finding the * righting force.” 
country, but which Professor Heck calls the “ adjusting ” 
force. It on this force that the “stability” of the 
governor depends. The height difference 
curves is not the really active force at any time, because 
the actual speed is not the “normal ”’ speed. The diagram 
would therefore be much improved by the addition of a 
fourth curve giving for each position the real righting force 
for a 1 per cent. variation of speed from the balanced speed 
for that position; or still better this righting force divided 
by the mass it has to move. This fourth characteristic 
curve, or one practically meaning about the same thing, 
was proposed years ago in the pages of THE 
ENGINEER. 

As examples of the thoroughness with which Prof. 
Heck attacks his problems, we may cite that he devotes 
paragraphs to the calculation of the mass-acceleration 


is 


some 


and frictional forces which resist the driving of valves and | 
valve gear in their reciprocating motion, and which react | 


He | 


upon, and displace, the eccentric in shaft governors. 
contents himself with averaging these forces, and states 
that experiment proves that their average amounts only 
affect the governing. This may be true, but we suspect 
that their admittedly large cyclical variation must often 
materially affect the steam distribution to the cylinder. 
The- thythmical oscillation of the governor in periodic 
harniony with the crank rotation is often plainly visible 
to the eve. He also follows out very closely, in several 
typical examples, the calculation of the hunting oscillation 
of governors. 

He has next a chapter of 77 
composition of the indicator 
expansion engines. 

His following chapter of 85 pages is on steam turbines. 


pages on the analysis and 


This part of his work, it must be frankly confessed, is dis- | 
We hope that in a future edition it may dis- | 
| Ethnology. 
volume wholly devoted to turbines and more worthy of the | 


appointing. 
appear, and that our talented author may produce a third 
subject; this after he and the rest of us know something 
more, and more accurately, 
present. 
one page to the despised rotary engine. 

The last section of this book is an extensive tabulation 


in | 





gives direct means of | 
as it has been called in our | 


between the | 





about turbines than we do at | 
He devotes a contemptuous sort of foot-note of | 


| 
| By 


of the net results of engine tests in America, Britain, and | 


Germany. The tables in which these are 
classified according to the class of engine. 
understood that very many of the figured results given 
here have been calculated out by 
recoded data, and that this must have involved a very 
large amount of labour. These tables should prove of 
great value to all scientific engineers interested in the 
economic use of steam. 

A good index is found at the end of the volume. The 
whole is a work that will redound greatly to the reputa- 
tion of the author, and marks a notable step in the 
progress of American scientific cemened 
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SHORT NOTICES. 
Engine-room Chemistry. By Augustus H. 
Ph.D. London: Hill Publishing Company, 6, 
street, E.C. Price 4s. 6d. ‘net 
have already appeared in serial form in the pages of our 
American contemporary Power. The object the author had 
in view when writing these articles was to familiarise young 
engineers and enginemen with the properties and behaviour 


Gill, S.B., 


are | 
It should be } 


the author from the | 





| Price 6s. 


3ouverie- | = : - 
—The contents of this book | &t Fils, Grand Rue 25. 


| 
| 
| 
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| year’s 
} various 
| general interest. 
| been 


. . é | relied upon. 
diagrams from imultiple- 
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such as fuel, water, and oil, ‘with which they 
After two introductory chapters, in 
statements of fact concerning 
apparatus, &c., there is a 
Other subjects dealt 


of substances, 
have so much to do. 
which the author gives a few 
chemical and physical changes, 
chapter on fuels and their analysis. 
with include the regulation of combustion, gas analysis, pit- 
ting and corrosion, and oils, including mineral, animal, and 
vegetable. There are many diagrams accompanying the 
letterpress, which are valuable adjuncts to the descriptive 
matter. The book is interesting and instructive, and will no 
doubt be greatly appreciated by those for whom it is intended, 
and especially young engineers. 

The Year-book of the Scientific and Learned Societies of 
Great Britain and Ireland. London: Charles Griffin and 
Co., Limited, Exeter-street, Strand. Price 6d.—We 
have just received the new edition of the Scientific and 
Learned Societies’ Year-book. To those interested in 
scientific pursuits this directory—for such we may call it— 
is almost indispensable. It gives, in a concise form, the 
work of the different societies, institutions, &c., at 
least so far as the papers dealt with are concerned. The 
officers, subscriptions, and days of meetings are 
given, besides other information which is likely to prove of 
In nearly all cases the matter quoted has 
and may therefore be 
reader to find 


° 
is. 


obtained from official sources, 
An excellent index enables the 
what he requires immediately. 


RECEIVED. 
sureau of American 
Smithsonian Institute, 


BOOKS 
Twenty-fifth Annual Report of the 
To the Secretary of the 
1903-1904. 

The Guide to 
Brown. London : 
Price 2s. 6d. 

Die Entwicklung der Dampfmaschine. Vols. I. 
Conrad Matschoss. Berlin: Julius Springer. 
M. 24 each volume. 

Present-day Shipbuilding. 
Charles Griffin and Company, 
Strand. Price 7s. 6d. net 

Annual Report of the Board of Regents of the Smithsonian 
Institution for the Year Ending June 30th, 1906. |Washing- 
ton: The Government Printing Office. 

Fabrikorganisation, Fabrikbuchfiihrung und Selbstkosten- 
berechnung der Firma Ludw. Loewe and Co. By J. Lilien- 
thal. Berlin: Julius Springer. Price M. 10. 

Superheat and Superheating, and their Control. By 
William H. Booth, C.E. London: Archibald Constable and 
Co., Limited, 10, Orange-street, Leicester-square, 
net. 

Annales de l’ Association des Ingénieurs Sortis des Ecoles 
Speciales de Gand. Troisiéme Serie. Tome VI. Premier 
et Deuxiéme Fascicule, 1907. Mons. Dequesne-Masquillier 


A. S. Brown and G. G. 


South Africa. By 
Limited. 


Sampson Low, Marston and Co., 


and II. 
Price 


By Thomas Walton. London : 
Limited, Exeter-street, 


The Sling: Remarks in Connection with Lectures Delivered 
May, 1905, to June, 1907. By 
William Leighton Jordan. London: Simpkin, Marshall, 
Hamilton, Kent and Co., Limited. 


| named Brotan. 


W.C. | 


LOCOMOTIVE WITH WATER-TUBE FIRE-BOX 


THE illustration on page 41 represents a powerful shunting 
tank locomotive with an original tvpe of boiler recently built 
by Beyer, Peacock and Co., Limited, Manchester, for the 
British Mannesman Tube Company, Limited, of Landor 
The chief characteristic of the boiler is the substitution of au 
series of water tubes for the usual inside fire-box, with its 
attendant water space and stays. This is believed to be the 
first instance of the use of a complete water-tube fire-box for 
a locomotive in this country, and the accompanying photo- 
graphs must therefore be of special interest to locomo- 
tive engineers. The boiler and fire-box have been 
designed on a system invented by an Austrian engineer 
As will seen from the illustrations, the 
boiler consists of a main barrel containing smoke tubes, which 
is connected to an upper parallel drum by two necks. The 
underside of the rear portion of the upper drum is made of a 
thick tube plate in which the water tubes are secured. At 
the lower end the water tubes are expanded into a rectangular 
cast steel circulating chamber connected to the underside of 
the rear end of the main barrel by a large pipe, the flanges 
for which are shown at A B, above. This chamber is 
provided on the underside with a number of holes corre- 
sponding to the water tubes for the purpose of expanding the 
latter into the upper wall of the chamber. These holes are 
closed by a set of doors which can be removed for inspection 
or other purposes without necessitating the removal of the 
boiler from the locomotive frame. The view above shows the 
fire-box with one side row of tubes removed, and it gives a 
very good idea of the method of construction. After all the 
water tubes have been finally set in position they are covered 
by fire-clay or other similar material and then sheet steel 
casing plates are bolted on to the front and back plates, the 


be 


‘ whole forming a fire-box of such a shape as will readily pass 


into a locomotive frame. When full this boiler, we are in- 

formed, weighs rather less than an ordinary locomotive boilc! 
The leading particulars of the boiler are 

3ft. Ofin. 

aft. Shin. 

9ft. O4in. 

53 


Main barrel, inside diameter 
Top drum, 
Length between tube plate s 
Number of smoke tubes 
Outside diameter of smoke tubes 
Number of water tubes 
Outside diameter of water tubes 
Fire-box, length outside 
aa width outside. 
Height from top of circuls ating box to underside 
of top drum 
Working pressure 


13in. 

4 

Shin. 

4ft. 34in. 
3ft. Sin. 


3ft. or git. 


The locomotive is of powerful proportions, and has been 
specially built to give the requisite adhesion and prevent 
slipping under the high tractive effort exerted by cylinders 
14in. by 20in. with the high working pressure employed. 

The following are the leading dimensions of the engine: 

Cylinders, diameter 
+9 stroke 

Valve gear 

Wheels, diameter 

Wheel base... 

Heating surface, 


Walschaert 

3ft. lin. 

7ft. 6in. 
boiler 
tubes 
fire-box 
Grate area ° 9 
Weight in working order 30 tons 10 ewt. 


The tank capacity, we may add, is seven hundred gallons. 
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( For de scription see page 40) 
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BOILER AND FIRE-GOX WITH THE TUBES REMOVED 
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A BUILT-UP SPLITTING SHEAR. 


THE plate splitting shear shown in the accompanying 
illustration is one of the latest types put upon the market 
by Henry Pels, 9, Portsmouth-street, Lincoln’s Inn Fields, 
W.C. This machine is, in accordance with the firm’s 
usual practice, built up of steel plates throughout, which is 
claimed to ensure the utmost rigidity combined with small- 
ness in weight. It is capable of cutting plates of any length 
and width up to fin. thickness right through the centre. 
We are informed that plates of the largest dimensions may 
be split through the centre with the utmost ease, channels 
being milled out at the sides of the machine so as to allow 
the plate which is being cut to be pushed forward after each 
stroke. The machine is designed to cut flats up to 4in. by 
1gin. without changing the knives, and by putting im suitably 
shaped cutters to cut rounds and squares up to 1gin. angles 


AUTOMATIC ORE WEIGHING APPARATUS. 


AN automatic weighing apparatus for dealing with ore in 
bulk, as it passes along a conveying belt, has recently been 
shipped to Canada by Samuel Denison and Son, Limited, of 
Leeds. It is claimed to be the largest and most powerful 
automatic weigher which has ever been constructed. 

It is intended for weighing and recording the amount of 
ore delivered at a railway ore loading depdt. It has a 
capacity of 800 tons an hour or 8000 tons of ore per working 
day of 10 hours. The handling of this large amount of 
material is effected by means of a textile band conveyor 
36in. wide, which has a Blake-Denison continuous weigher 
working in conjunction with it. As the ore passes along the 
conveyor it is weighed. There is no stoppage for this nor 
any interference with the progress of the conveyor. The 
recorder or indicator shows the total net weight of ore dealt 



































the belt increases the recording gear also works faster. It is, 
in fact, claimed that whatever happens the indicator 
correct to with 4 of one per cent. of the actual standard 
weight. We understand that the British Board of Trade, 
after exhaustive tests and investigation, has sanctioned th« 
use of this apparatus, and have issued instructions to thei: 
inspectors to stamp It. 

The following more detailed description will show on what 
principle the weigher works. The machine is constructed to 
weigh a portion of the belt with its contents at intervals of 
time corresponding with the travel of such portion or length, 
and the gearing is exactly proportioned in this case, so that a 
length of 40ft. is weighed at each operation, and successive 
operations occur upon the passage of every 40ft. of belt. 

The belt is supported upon a series of ** troughing idlers,”’ 
and eight of these are carried upon girders M, which are sus 
pended, clear of the conveyer framing, from two levers I and 




































































: return Belt 


up to 5in. by 5in. by $in., and tees 4in. by 4in. by Zin. At 
the top of the machine a strong bracket is fixed for carrying an 
electric motor, which drives the machine pulley through the 
medium of a belt. If desired, however, the machine may be 
driven from any other independent source. The heavy double 
gearing to be seen at the side of the machine.is ordinarily 
protected with sheet iron guards ; these, however, have been 
removed for the purposes of the illustration in order to show 
how the power is transmitted from the fly-wheel. The speed 
of the fly-wheel is 300 revolutions per minute, and the 
number of strokes made by the shear blade 20 per minute ; 


the height of the stroke being lin. The horse-power | 


required to ‘operate this machine is given as eight. The 
length of the machine without the motor bracket is 68in., the 
width 34in., the height G4in. Its weight is 2} tons. 
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BLAKE-DENISON CONTINUOUS ORE WEIGHING MACHINE 


with during any period—an hour, a day, or a week—the 
machine being provided with an ingenious device whereby its 
own tare is deducted every time a weighing is effected. 
Fifteen times each minute the machine records the weight 
of ore that has passed over it since the last weighing, so that 
a period of four seconds suffices for each operation. 

The machine, drawings of which are given above, has been 
built to the order of the Canadian Northern and Ontario 
Railway Company. It is to be used at Perry Sound. The 


.speed at which the conveying belt travels is 600ft. per 


minute. No stopping of the belt on the driving pulleys 
affects, it is said, the weighing, as the returning belt itself 
actuates or drives the recording mechanism, so that, if the 
belt stops, the record stops, if the belt slows down the record- 
ing mechanism also goes more slowly, and if the speed of 























Swain Sc 


J by rods and links L'.. The levers I and J are fitted”with 
knife edges upon which the links sit, and with other knife edges 
which are supported by the steel bearings at K! and L'. 
These levers are connected together by a steel link and 
the upper lever is connected by a rod in the pillar B with the 
rear knife edge of the steelyard A, which is provided with 
knife-edge supports at Al. The result of this arrangement is 
that the weight upon the eight ‘‘troughing idlers’’ tends to 
| lift the free end of the steelyard A. 
| In order to control the movement of the steelyard, and to 
| ensure that such qovement is exactly in proportion to the 
load, there is fitted at D a vessel containing a quantity of 
| mercury, and immersed therein is a truly turned plunger or 
hollow cylinder of iron, which hangs from a knife edge inserted 
| in the steelyard. The plunger or cylinder is weighted so 
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that it sinks almost to the bottom of the mercury vessel when 
there is no load upon the belt, and the steelyard is then at 
its lowest position. The plunger or cylinder is of such length 
that it is never fully immersed in nor completely withdrawn 
from the mercury. 

it will be understood that the effective weight of the plunger 
increases as it is withdrawn from the support of the mercury, 
and this increase of weight is constant and exactly propor- 





tional to the movement. The levers and steelyard are so 
designed that the full load for which the machine is con- 
structed is just capable of lifting the plunger to the limit 
determined by the highest position of the steelyard. A 
Joa upon the eight ‘‘troughing idlers’’ is thus, truly indi- | 


cated by the position mdicated by the steelyard. 
It is then necessary to measure the height to which the | 
lvard has been raised, and to record the same. This is 
tained by the curved face of the quadrant lever H?, 

h at each operation is permitted to move to the right 
seen in the end view of the machine—until it touches 

the underside of the steelyard. The movement of this lever 
js controlled by the cam X, spring X!, and lever X?. Its | 
ment to the right is limited by the position of the steel 
yard, and the cam always pushes it back again to its normal | 
position | 
lhe curved face of the quadrant is of such a shape that the | 
will move through equal angles for equal increments of | 
ition of the steelyard. This quadrant lever is mounted | 
vy upon the spindle of the measuring wheel H, which is 
ively attached to the spindle, and which has a large number | 








of ratchet teeth cut upon its periphery. The quad- | 
lever carries a series of steel pawis adapted to engage 
the teeth of the measuring wheel H upon its return 
ement to the left. It will thus be seen that whatever 
movement the quadrant lever makes to the right wil! upon 
the return stroke be communicated to the measuring wheel 
H | its spindle 
It will be se from the foregoing description that the 
int of lift of the steelyard is a measure of load upon the 
and the movement of the wheel H, being controlled by 
the position of the steelyard, is also a measure of the load. 
It therefore only necessary to connect the spindle of the 
wheel H to a suitable counting apparatus in order to record 
weight. 
Some further details, however, must be added to ensure 
weighing. The steelyard A must be held in its 
tion at the moment of measuring to avoid its being dis 
| by the contact of the quadrant lever, and this is 
mplished by a lever, which is actuated by a cam X in 
imanner that it presses the steelyard against the surfac 
I mediately before it is touched by the quadrant lever, and 
vs it immediately after the quadrant lever has made its 
trok Phere is also a discounting device, the object 
h is to deduct from the record of each load a certain 
i amount This is rendered necessary by the difficulty 
sinning to weigh from zero. It is found much more 
ple to begin, for example, at 10 kilos. and at each | 
deduct 10 kilos., thus registering nil rather than 
t ttempt to balance the machine at zero. The machine 
i n bv the return portion of the conveyor belt passing 
the pulleys T and actuating the gearing S R G! G?. | 
\ccording to Mr. Farrar, the mechanical consulting engi 


of the gold mines on the Rand, where one of 
weighers has now been at work for some four veuars, the | 
utenance costs during that period have been practically | 
In this connection the makers claim that wear and tear | 
so sligh as to be practically negligible. The mechanism | 
t complicated, the revolving parts are well lubricated, 
Machines of this type have been 
supplied by the makers for coaling vessels. Some of these | 
n use in the Philippine Islands, but these have only had | 
apacity of some 560 tons per hour. 
} 


id the knife edges large. 





THE AMERICAN NAVY. 


rHE action of the United States Government in sending 
fleet of sixteen modern battleships—all launched since the | 
Spanish-American war—from the Atlantic to the Pacific on a | 
practice cruise ’’ serves to call attention to the American | 
Navy, and some notes of the annual report of the Secretary | 
of the Navy, Mr. Metcalf, will be of interest. Its principal 
feature is the recommendation that Congress should appro- | 
priate nearly £14,000,000 for the construction of new ships. 





[his is believed to be the largest expenditure ever recom- 
mended at one time, and is distributed as follows : } 
£ 
+ Battleships of the Delaware class 7,600,000 
_4 Scout cruisers of the Chester class 2,000,000 
) Torpedo boat destroyers. 1,700,000 | 
+ Submarine boats of the Octopus class 304,000 
1 Anununition supply ship : 350,000 | 
1 Repair ship 400,000 | 
Mine laying ships «to be converted from two existing 
_ cruisers) 100,000 
4 Fleet colliers 1,400,000 | 
Total . 13,854,000 


he report approves of the Delaware type as having all big 
guns, and points out that the three weak points in the naval 
equpment are the destroyers, submarines and colliers. These 
ire In insufficient numbers as compared with the other 
classes of vessels. The Octopus submarine is stated to be the 
dest boat now owned, but the new vessels of this class are to 
be of slightly larger size. 

"he report of Admiral Mason, of the Ordnance Bureau, 
Suggests the development of special steels or steel alloys for 
high-power guns, and recommends continued investigation 
long this line. The special desideratum is a metal for the 
of the gun which will better resist erosion. With sucha 
il for the tube and with the present exceedingly tough 
clastic metal for the hoops and jackets, it would be 
possible to use larger powder charges and to carry the power 
of the 12in. guns above the 50,000 foot-tons to. which they 
are now limited. A 6in. gun has been made-of amorphous 
steel, having an elastic strength of 38 tons per square inch 
ove! the powder chamber and 163 tons at the muzzle. With 
such a gun, if it were not for the erosion, the present service 
velocity could be inereased fully 50 pér.cent. As a result of 
ugher demands in the specifications for armour piercing 
Projectiles, only two firms are now attempting to supply 
Projectiles of large calibre, and these are far behind with 
th it deliveries. The armour plate conditions are more satis- 
~ ry and all the ‘makers are able to meet the severe 
MUSIC tests adopted in 1906. In view of the limited supply 
of projectiles and torpedoes, and of the better grades of range- 
Unclers made by foreignsfirms, the Admiral’ recommends the 
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passage of a Bill permitting such material to be purchased 
abroad in limited quantities, when this is to the interest of 
the country in the judgment of the Secretary of the Navy. 
The report of Admiral Capps, of the Bureau of Construc- 
tion, states that in the four years ending November 1st, 1907, 


| the battleship tonnage in commission has increased 150 per 


cent., while the armoured cruiser displacement has increased 
500 per cent. There are now under construction seven battle- 
ships aggregating 134,000 tons displacement; two armoured 
cruisers aggregating 29,000 tons, three scout cruisers, aggrega- 
ting 11,250 tons, and two fleet colliers, aggregating 5170 
tons. This makes a total displacement under construction of 
179,420 tons, exclusive of destroyers, submarine boats, &c. 
The Bureau is planning to arrange to have all repair work 


| done at the navy yards or dockyards, as it is more economical 


when done in this way, besides the economy due to increasing 
the efficiency of the dockyard forces. The Bureau looks with 
disfavour on changes and alterations in ships after construc- 
tion has been commenced, and during the year the Navy 
Department, by recommendation of the Bureau, has dis- 
approved work of this kind estimated to aggregate £80,000. 

The report of Admiral Rae, of the Bureau of Steam Engi- 
neering, discusses methods of testing coals by means of a 
special calorimeter. This would be used at coaling stations, 
domestic and foreign. A description is also given of the 
naval engineering experiment station now being built. It is 
urged that the machinery equipment of the dockyards should 
be greatly improved by new machinery, both to increase the 
capacity and to replace old machines. The estimate for this 
equipment at ten dockyards in the United States and two in 
the Philippine Islands aggregates nearly £100,000. 





DIRECT STEAM-DRIVEN LOG FRAME. 


A LARGE steam-driven log frame to cut logs up to 
48in. square was recently shipped to Brazil by Thomas 
Robinson and Son, Limited, of Rochdale. It is illustrated 
in the accompanying engraving. Some idea of the size that 
these types of woodworking machines attain may be gained 
by the facts that in this instance the fly-wheels are 6ft. in 
diameter, the total height of the machine is 21ft. and the 
weight 19 tons. It will be evident that to ensure satisfactory 
working of a frame of this size and weight, it is necessary to 
have all moving parts very carefully balanced, and we under- 
stand that during the steam trial of the machine under con- 
sideration it ran perfectly steadily at 120 revolutions per 
minute, without being bolted to any foundation whatever. 

It will be noticed that the steam cylinder is carried on the 





} saws are moving on the upward stroke. 


top of the frame, the piston-rod being attached direct 
to the working frame, the side connecting-rods forming a 
connection to the shaft below, at the ends of which are keyed 
the fly-wheels. The steam cylinder valve gear is actuated 
from this flv-wheel shaft by an excentric and rod in the usual 
manner. The feed motion is similarly driven, and works by 
silent feed wheel and pawl, imparting an intermittent 
motion to the log carriage through spur and rack gearing, 
so that the log is stationary for the short period whilst the 
The rate of feed to 
the log carriage is easily varied at any period of the cutting 
by an arrangement that alters the throw of the pawl. 
Independent quick forward and return motions are also 
provided for the log carriage. 

For quickly bringing the machine to rest after steam is 
shut off, and in such a manner that the valves are in a 
suitable position for starting again, a foot brake is fitted to 
one of the fly-wheels. All the motions are controlled from 
one side of the machine, and within reach of the 
operator. 


easy 


THE INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE StUDENTS.—The fifth ordinary meeting of the Association 
will be held in the library of the Philosophical Hall, Leeds, at 
7.30 p.m., on this, Friday, evening, when Mr. Ellis H. Crapper, 
M.I.E.E., will read a paper, entitled ‘‘Some Aspects of High- 
tension Electric Transmission Schemes.” It has been decided to 
have the annual dinner in Leeds on Thursday, February 6th. 
Tickets may be obtained after Friday next from members of 
Council or the hon. secretaries. 


NortH-East Coast INsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS. —The third general meeting of the session will be held 
in the Lecture Theatre of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, this evening at 7.30 p.m. 
The discussion on Mr. J. H. Heck’s paper on ‘*The Effect of 
Work and Time on the Properties of Mild Steel and Iron” will be 
resumed and closed. The discussion on Mr. W. G. Spence’s paper 
on “‘ Notes from Four Years’ Working of the Educational Com- 
mittee’s Recommendations” will be resumed, and a _ paper -on 
‘‘ Floating Docks,” by Mr. H. R. Jarvis, will be read and discussed. 


CROMPTON AND Company, LiuITED.—There were present in the 
Corn Exch , Chelmsford, on Saturday, January 4th, upwards 
of 1100 persons, consisting of the wives and children of the 
members of the Are Works Club, who were entertained by the 
generosity of the directors of this company. From first to last 
everything went off most successfully. Tea was served at 4 p.m. 
after which the tables were cleared, and an entertainment given. 
At the close of the programme, the Mayor, Councillor E. C. Gray, 
proposed a vale of thanks to the directors for their generosity, 
to which Mr. Bernard Gibson, in the absence of Colonel R. E, 

| Crompton, who had to leave early, replied. 
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ON THE MEASUREMENT OF TEMPERATURES 
IN THE CYLINDER OF A GAS ENGINE.* 
By Professor H. L. CALLENDAR, F.R.S., and Professor W. E. 
Dausy, M.A., M. Inst. C.E. f 


(1) Zatroductory.—It is important in the experimental investiga- 

tion of the internal combustion engine to be able to measure | 
directly the temperature of the working fluid at some point of the | 
If the temperature at a suitable point of the cycle is known, | 


eycle. 
the laws of gases enable us to calculate the temperature at any 
other point during compression and expansion from the indicator | 
diagram on the assumption that the mass remains constant and | 
that the molecular change occurring in combustion is known. . The | 
method usually employed has been to estimate the temperature at | 
the beginning of compression—the temperature at this point is 
sometimes referred to as the ‘‘suction temperature’”—by com- | 
puting the total mass of the cylinder contents at this point from a | 
knowledge of the gas and air supply and an estimate of the tem- 
perature and mass of the contents of the clearance space. But | 
this is an indirect and troublesome method, and some of the data 
required are extremely uncertain. Direct measurements of the 
temperature in the cylinder under working conditions have hitherto | 
failed for various reasons. Professor F. W. Burstall+ was the first 
to employ the platinum thermometer for this purpose. He used 
wires 0-0025in. and 0-0015in. in diameter, and obtained a good 
deal of valuable information from his experiments, but he did not 
succeed in measuring the temperature under ordinary working 
conditions. In his latest report} he says :— 

** All attempts to use these wires with an engine firing at every 
second revolution resulted in the destruction of the wire before a 


8 
Fig.l! 


sufficient number of observations could be taken. The tempera- 
tures have, therefore, been measured on an engine running dead | 
light, that is, firing about 1 in 6 of the possible explosions.” These 

conditions are quite abnormal, and the results from these experi- 

ments cannot, therefore, throw much light on the question of the 

temperatures corresponding to full load conditions.§ 

Professor B. Hopkinson) has recently suggested that the suction 
temperature might be measured with a wire sufficiently thick to 
withstand the explosion temperature without melting, and has 
developed an ingenious method of correcting the indications of a 
thick wire so as to deduce the temperature of the gas in the 
eylinder. The method of correction, though somewhat elaborate, 
appears to have been satisfactory for temperatures up to 300 deg. 
Cent., but his final conclusion is as follows : 
the wire, namely, 0-004in., was chosen because it was intended 
ultimately to use it for measuring the suction temperature when 


the engine was working in the ordinary way, taking in and firing a | 


charge of gas. But it was found that even this large wire always 


fused before any observations could be taken. 
less. 


employed should be fine enough to follow the changes of tempera- 
ture of the gas very closely during suction and compression. To 
employ such a wire in the cylinder under working conditions, it is 
further necessary that it should be perfectly screened from the 
fame during explosion. Any apparatus for the introduction and 
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Fig. 2. 


withdrawal of the thermometer must be such as not to make any 
change in the usual form and extent of the clearance surface 
during the time interval comprising the end of compression. 
Otherwise the normal conditions of working would be changed, 
and a risk of pre-ignition would be introduced, The arrangement 
used by the authors was designed to satisfy these conditions. The | 
thermometer was contained in a small valve T, Fig. 1. called the 
thermometer valve, inserted through the spindle of the admission 
valve A. which was bored out to receive it. The admission valve | 
casting C is shown detached from the engine cylinder, and the | 
thermometer valve T is shown open to its fullest extent, the 
maximum lift being 1-5in. The head W of the valve T has a} 
seating in the head of the admission valve A. The valve T is 
closed by a spring U, shown in compression, acting on a nut N. 
The thermometer leads are enclosed in a: brass tube B fitting inside | 
the spindle of the valve T. . The tube can be inserted or withdrawn 
without dismounting the valve. It is held in place by a collar D 
which is screwed home against the nut N. The platinum wires | 
forming the thermometer are seen at P. The head W of the valve | 
T is connected to the tube forming the spindle by the two ribs R | 


Paper read before the Royal Society, November 7th, 1907. 
+ “ Phil g June, 1895. 
} ‘‘ Proceedings” Inst. Mech. Eng., October, 1901, p. 1050. 
$ The mixtures used were very weak, being 1 of gas to 12 of air, and the 
—- for radiation error at the maximum temperatures is very 
arge. 
Br Phil. Mag.,” Junuary, 1907. 


| to high pressures or temperatures. 


| tube in a vessel of water. 
| the temperature of the laboratory, in order to test for vari 
| of the zero. 


—** The large size of | 


A still thicker wire | 
might, of course, have been used for the purpose, but the correc- | 
tion would then have been so great as to make the results value- 


: | 
(2) Method employed by the authors.—In order to avoid trouble- | 
some and uncertain corrections, it is necessary that the wire | 


| contact was adopted which appeared to be free from these defects. 
The construction of this contact maker is illustrated in Fig. 4. 
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in a roller which is held up by a spring against the cam E, keyed 
to the lay shaft of the engine. The end of the long lever L acts 
on the nut N at the end of the thermometer valve T, and is forked 
and’R, which are made as thin as possible in order to leave the 
platinum wires freely exposed to the gas when the valve is 
pushed in, 

The gear for operating the thermometer valve is shown diagram- | 
matically in Fig. 2, A fixed casting F carries a shaft Q, to which | 
is keyed a long lever L, and a short lever /. The short lever ends 
so as to clear the brass tube B of the thermometer. The end of the 
lever operating the admission valve A is similarly forked to clear 
the thermometer valve T. Any desired timing of the exposure of 
the thermometer valve T in the cylinder may be obtained by 
adjusting the form and position of the cam E. In the gas trials 
described below the thermometer valve was arranged to open 
during suction and close towards the end of compression. 

(3) The platinum thermometers.—The platinum thermometers and 
accessory apparatus for observing the temperatures were similar to 
those employed by Callendar and Nicolson in their experiments 
on the steam engine :* but the thermometers were of somewhat | 
simpler construction, since they were not required to be exposed | 
The leads were a pair of twin 
wires, insulated with rubber and cotton, and were fixed gas-tight 
in the brass containing tube. The projecting ends of the copper 
leads were held in place with mica washers. A loop of platinum 
wire, 0-00lin. diameter and lin. long, was soldered to the ends of 
the thermometer leads. The ends of the compensator leads were 
similarly connected by a loop of the same wire, gin. long. The 
thermometer and compensator were connected to opposite sides of 
the Wheatstone bridge, so that the bridge reading gave the differ- 
ence of resistance between them, corresponding to the resistance 
of the middle gin. of the thermometer loop. This provision of a 
compensating loop has often been overlooked, but is most essential 
when using short loops of fine wire for the measurement of rapidly 
varying temperatures. The ends of the fine wire loops close to 
the leads are affected by conduction of heat to or from the leads, 
and cannot follow the rapid variations of temperature ; but the 
end effect is eliminated by observing the difference between two 
loops of different lengths. The lengths of the loops were chosen 
so as to give with the wire actually employed a change of resist- 
ance of 1 ohm approximately for 100 deg. Cent. Shorter lengths 
might have been employed without material reduction of sensitive- 
ness, but the above lengths were found to be sufficiently stiff to 
stand the commotion in the cylinder satisfactorily for long periods, 
After each run the thermometer was removed and placed in a 
Its resistance was then measured at 
lations 
It was found that the zero was generally raised after 
a run of half an hour or so by about one-fifth of a deg. Cent. 
owing to slight strain or distortion of the wire ; but it was easy to 





| take account of these small changes, which would not, if neglected, 


however, have materially affected the accuri.cy of the measure- 
The current employed in measuring the resistance was 
about 1,200th part of an ampére. The heating effect of this 
current on the thermometer was measured, and found to be less 
than a quarter of a deg. Cent. The same current was employed 
in determining the fundamental interval of the thermometers. 
The heating effect could be safely neglected, as it was nearly 
constant, and would not produce an error greater than one- 
twentieth of a deg. Cent. Owing to slight changes in tem- 


ments, 
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perature from stroke to stroke during the working of the gas 
engine, the mean temperature at any part of the cycle could rarely 
be observed with an approximation closer than 1 deg. As the 
temperatures to be observed were about 100 deg. Cent., no great 
refinements in testing the wire were required. 

(4) The periodic contact-maker and the electrical connections.— Tn 
order to observe the temperature at a definite point in the cycle, 
a periodic contact-maker was inserted, either in the galvanometer 
or in the battery circuit, and was set to close the circuit at the 
desired point. In this method errors may arise from thermo- 
electric or induction effects. Both effects were practically negli- 
gible with the apparatus employed, but the thermo-electric effects 
were rather larger and more variable than the induction effects. 
The periodic contact was, therefore, usually connected in the 
battery circuit, so as to eliminate the thermo-electric effects. The 
electrical connections, including the periodic contact-maker, are 
shown in Fig. 3. In this diagram PS QS are the equal ratio 
arms of the Wheatstone Bridge. The galvanometer G is con- 
nected to the point S and: to the sliding contact on the bridge 
wire BW. The thermometer and its leads P are connected on 
one side of the bridge wire, and the compensator C, and balancing 
resistance R on the other. The battery circuit includes a mercury 

ersing key K, an adjustable resistance I, and a storagecell V ; and 
the battery is connected to the bridge at the points P and Q, and to 
the brushes of the periodic contact-makerat E. The brushes Eare 
carried by an insulated arm A bolted to a divided dise O, riding 
loosely on the lay shaft of the engine, and capable of being 
clamped in any position by the screw L. The index I shows the 
crank angle, corresponding to the middle point of the contact 
when the insulated copper strip D carried in the fibre bush F 
passes under the brushes. 

(5) The common form of wipe-contact 
maker illustrated in Fig. 3 was employed in the earlier experiments, 
but was found to possess certain disadvantages. The contact was 
difficult to keep clean and the timing was liable to vary with speed 
The duration of contact could not be readily adjusted 
In the later experiments a povel form of 


*eyenssion contact-maker. 


and wear. 
or accurately verified. 
A 
brass bush B keyed to the lay shaft of the engine carries two fibre 
washers or cams W, and W, which can be clamped in any relative 
angular position against the flange of the bush by the nut N. A 
radial step, as /r;, is made in each washer and the surface gradually 
rises from the bottom of the step to the normal circular surface of 
the washer. The brushes of the wipe contact are replaced by stiff 
springs S$, and So, the reflexed ends of which rest on the fibre cams. 
A projection Z carrying a platinum-pointed screw p is riveted to 
one of the springs, and the screw p is adjusted so that its point is 
just clear of the platinum’rivet 7 in the other spring, when both 
springs are riding on the circular surfaces of their respective cams, 
Contact is made when the rotation of the lay shaft in the direction 
of the arrow brings the radial step i, of the cam W, under: the 


| spring Sj, thereby allowing it to fall down the step, thus bringing 


pand ¢ together. Contact is broken when the radial step ry of the 
cam Wo reaches the spring $5, thereby allowing the second spring 
to fall down the step ig. The epoch and duration of ‘contact are | 





* “Pyocéedings,” Institution of Civil Enyinvers, 1898. 


| compression ratio being 4°68, 
| but was in very good condition and well suited for testing the 
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readily adjusted by adjusting the angular positions of the cams 
relatively to the bush and also with regard to one another. ‘I'he 
distance between the springs and platinum contacts and the steps 
w are exaggerated in the diagram in order to make the principle of 
the apparatus clear, The percussion form of contact with 
platinum points was found to give more definite and certain 
results than the wipe pattern. It always kept itself clean, and no 
trouble of any kind was experienced with it. The duration of con- 
tact was generally adjusted to correspond with 20 degrees of the 
erank angle or 1/36 part of a revolution of the lay shaft. 

(6) General arrangement of the engine.—The only engine imie- 
diately available for the purposes of the tests was a 10 horse-power 
Crossley, forming part of the laboratory equipment of the Central 
Technical College, with a cylinder 7in. bore and l4in. stroke, the 
It was not quite the latest pattern, 


application of the method. It had porcelain tube ignition, It 
was directly connected to a four-pole dynamo of 8 kilowatts 


| capacity, mounted on the same shaft. This arrangement was par 


ticularly advantageous, as it permitted the engine to be run 
under widely varying conditions of speed and load. For meas); 
ing temperatures by the periodic contact method, it is must 
important that the cycle of operations should be perfectly regul 
and that there should be no missed explosions ; otherwise it 
impossible to take readings accurately, owing to the wide vari 
tions of temperature from stroke to stroke. With this object, t/ 
governor was disconnected, and the gas admission valve arrange: 
to open at every suction stroke. The field of the dynamo was 
separately excited, and the load taken by adjustable wire 
sistances, so that the engine could be made to run quite steadily jt 
low speeds if desired. By a slight alteration in the electrics! 
connections, it was possible to supply the dynamo with current 
from the external lighting system, and employ it to drive the 
engine, This was required in some trials made for the purpose of 
testing the sensitiveness of the thermometers. 

(7) Ladicator diagrams.—-When running the engine with rich 
mixtures, the rapidity of the explosion was so great that satisfa 
tory diagrams could not be obtained with the ordinary piston type 
of indicator. The sudden rise of pressure caused violent oscil!: 
tions of the pencil, which continued throughout the stroke, and 
made accurate readings impossible. For this reason, an optic! 
indicator, or ** manograph,” of the Carpentier type was employed 
with some modifications suggested by previous experience. In this 
instrument the pressure acts upon a steel disc or diaphragm, the 
movement of which is transmitted to a short optical lever, which 
carries a mirror, reflecting a spot of light on to‘ photographi: 
plate. The lever is pivoted on a tixed point, and has a second arn 
at right angles to the first, which simultaneously receives a mov 
ment corresponding with the movement of the piston. This man 
graph was originally intended for taking diagrams from small high 
speed motors with closed crank chambers. It was supplied with « 
Jong fine copper tube for connecting the dise chamber to the cylin 
der, and with a long flexible coupling to be attached to the erank 
shaft, the rotation of which was made to reproduce the motion of 
the piston by means of a small crank actuating the arm of thi 


optical lever. In adapting the manograph to the gas engine, w« 
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found it more convenient to dispense with these connections. 
which were a source of inaccuracy. The disc chamber was screwed 
directly on to the indicator cock of the engine. In the earlier 
experiments the piston motion was obtained from a sprocket 
wheel on the lay shaft, but later it was reproduced directly by 
means of a lever driven by a cord attached to the usual indicator 
ring connected to the piston of the gas engine. Fig. 7 shows the 
optical indicator in place, and also the sprocket wheel and band 
driving from the lay shaft. The figure shows incidentally also the 
general arrangement of the gear for working the admission and the 
thermometer valves, and the dise and contact-maker on the lay 
shaft. the details of which have already been illustrated diagram 
matically in Figs. 2 and 3. 

As the pressure scale given by a plane dise is not one of equal 
parts, and is liable to vary slightly with slight differences in the 
clamping of the disc, the scale of the indicator was calibrated on 
each occasion in its actual position on the engine. A gas bottle 
and a standard pressure gauge were connected to the blow-through 
hole of the indicator cock, and lines were traced on ‘the phote 
graphic plate corresponding to equal intervals of pressure, and also 
lines at right angles to these corresponding to equal displace 
ments of the piston. By using a grill prepared in this manner for 
measuring the diagrams, errors due to the variation of the pres 
vale, or inaccuracy in the reproduction of the piston motion 
are practically eliminated. By using disex of different thicknesses. 
or by different combinations of dises, a considerable range of 
pressure could be covered with satisfactory accuracy. For th 
lower pressures, and for the tests in which the engine was driven 
by the electric motor without tiring. a steam engine indicator ot 
the Crosby pattern was also employed. This indicator was 
calibrated by weights placed upon a revolving plunger of known 
area, and was found to be correct and to agree with the optics! 
indicator in those tests in which diagrams were taken with both 
instruments. 

(8) Testing the. platinum thermometers for lag.—It was well known 
from previous experiments that a platinum wire, 0°00lin. diameter, 
was capable of following the cyclical variation of temperature of a 
gas during suction and compression with sufficient accuracy for 
the determination of the suction temperature, but it appeared 
desirable to measure the lag of the thermometer at various speeds 
under these conditions, and to test whether a thermometer inserted 
in the manner already described could be relied upon tu give th: 
average temperature of the mixture in the cylinder, and how fa: 
its readings might be affected by the temperature of the valve in 
which it was enclosed. For this purpose the engine was driven by 
a motor, compressing and expanding a charge of air without 
firing. Temperature readings were taken throughout the cycle 


sure s 


‘for comparison with the mean’ temperatures deduced from the 
indicator diagrams. 


Two thermometers were employed which differed slightly in the 
disposition of the platinum-loop. In the first, designated P¢,, the 
fine loop was attached in\the usual.manner, projecting beyond the 
ends of the leads. - In the second, designated Pt,, the copper leads 
were matl¢ dcomewhat Tonger; ant the platigum loop wes inverted 
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so as to lie between the leads. It was thought that with this 
latter method of construction the fine wire loop would be better 
protected from accidental damage in gages 3 or withdrawing the 
thermometer, and would be better able to withstand the shock of 
opening or closing the thermometer valve. This proved, in fact, 
tu be the case. Jt was found, however, that the projecting loop 
14, suffered very little distortion, and that although the ther- 


mometers agreed very well on the readings of the suction tempera- | 


ture, the readings of P¢, were appreciably affected by the close 
proximity of the leads to the fine wire, when the difference of 
temperature between the leads and the surrounding gas was con- 
iderable. 

‘'wo kinds of motor-driven tests were made. In the first kind 
the gas-cock was shut and the valves were worked in the usual 
vay, so that a fresh charge of air was taken in and compressed 
during each cycle. In the second kind the gas-cock was shut, the 
valve levers were removed, and the thermometer valve was fixed 
permanently open with the gas admission valve permanently 
closed, and the tension of the exhaust valve spring was relaxed 
.) as to allow it to act as a non-return valve for admitting a 
little air to the cylinder to compensate for leakage at the end of 
each suction stroke. Under these conditions the piston expands 
and compresses a practically constant charge of air at each revolu- 
tion, and there is little or no disturbance due to the opening 
nd closing of valves. This made it possible to secure a more 
weurate comparison of the thermometer with the indicated 
temperatures throughout the cycle, and to obtain a more satis- 
factory estimate of the lag. With the valves opening and closing 
in the ordinary way the cycle occupies two revolutions, and the 
readings of the thermometer from stroke to stroke are appre- 
ciably disturbed by slight variations in the opening and closing 
of the valves. Moreover, the mass of air contained in the 
cylinder is constant only for a part of each alternate revolution, 
so that the comparison with the indicator cannot be extended 
satisfactorily throughout the cycle. 

(9) Comparison of the temperatures recorded by the thermometer with 
ihe temperatures calculated from the indicator diagram.—The com- 


parison in the case of the first method of working, namely, valves | 
The | 


opening and closing in the usual way, is made in Fig. 5. 
broken line represents the reading of the platinum thermometer 
Pf, in degrees Centigrade, plotted with reference to crank angle 
during the compression and expansion strokes. The full line 
represents the temperatures deduced from the corresponding 
indicator diagram by calculating the product P V for the period 
during which the mass of air enclosed remained sensibly constant. 
‘The average speed in this trial was 102 revolutions per minute. 
\n appreciable leakage or loss of heat takes place during the 
period of maximum compression, so that the compression and 
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Fig.5.Crank Angle from beginning of Suction Stroke 


expansion curves are not exactly superposed on the card, but each 


is sensibly adiabatic, following the law P V!-4 = a constant within 
the limits of error of the pressure measurements. It would make 
very little difference to the form of the curve between 260 deg. 
and 460 deg. of crank angle if the temperatures at each point were 
calculated from the pressures alone (instead of from the product 
PV), assuming the adiabatic law 1-4 p94 a constant. The 
temperatures on the P V curve are calculated on the assumption 
that the mean temperature of the charge is given correctly by the 
platinum thermometer at 260 deg. of crank angle. It will be 
ubserved that the P¢ curve is not quite symmetrical with the P V 
curve, the lag appearing greater during compression than during 
expansion. ‘I'his may have been caused by some peculiarity in the 
direction of the currents of air in the cylinder with reference to 
the position of the ribs of the thermometer valve during compres- 
sion. The thermometer valve was fixed in this experiment with 
one of the ribs vertically over the other, so that the opening 


through the valve might be horizontal or parallel to the axis of the | 


cylinder. During expansion, when the turbulent motion of the air 
due to admission had subsided, the motion is probably parallel to 
the axis of the cylinder, and the lag of the thermometer is seen to 
be very small. ‘lhe P V and P¢ curves reunite towards the end of 
expansion. 
of turning the thermometer valve through a right angle so 
that the mbs should not obstruct the air current was to raise the 
maximum indication 10 deg. Cent. The reading at the lowest 
point corresponding with the suction temperature was not appre- 
ciably affected by the position of the thermometer valve. In a 
repetition of this test with the thermometer P ¢, having the inverted 


It was observed in another experiment that the effect | 


loop, it was found that the close proximity of the copper leads to | 


the tine wire raised the readings of the suction temperature 2 deg. 
to 3deg. Cent., and lowered the reading of the maximum tempera- 
ture nearly 20 deg. Cent. It may be inferred from this test that 
a thermometer of the type Pt, with a projecting loop may be 
trusted to give the suction temperature with an approximation of 
| deg. Cent., in spite of the presence of the enclosing valve, pro- 
viding that the temperature of the valve does not differ greatly 
from that of the mixture in the cylinder. When the temperature 
is changing most rapidly, and the temperature of the valve differs 
nearly 200 deg. from that of the air, the thermometer lags only 
20 deg., and a change in the position of the ribs of the thermo- 
ee valve does not affect the readings by more than 10 deg. 
ent. 

The comparison in the case of the second method of working, in 
which the valves are continuously closed, is illustrated in Fig. 6. | 
"his method promised to afford a more accurate method of testing | 
the thermometer owing to the greater steadiness of the conditions, 
which permitted more accurate readings of the temperature. 
Some unexpected difficulties were encountered owing to the | 
presence of small quantites of water, resulting from the formation 
of foz, but the observations were in many respects instructive, and 
may be worth recording as additional evidence. The quantity of 
water required to saturate the clearance space at a temperature of 
10 deg. Cent. was only 0°003 of a pound. Nearly half of this | 
quantity was found to have accumulated in some of the experi- 
ments, which afforded an interesting study in the adiabatics of fog. 
The effect of the formation of fog is very greatly to reduce the 
Tan-e of temperature for a given range of pressure, and the 
Presence of water must, therefore, be carefully avoided in this 
method of testing a platinum thermometer. In the test reproduced 
in Vig, 6, the air in the cylinder was sufficiently dry for the | 
ap ulation of the temperatures from the card by the P V method. 
The Compression and the expansion curves were very nearly 
ymmetrical and adiabatic. The motion of the air in the cylinder | 
Was parallel to the axis in both, and the PV and P¢ curves were | 
*pproximately symnietrical. The lag was greater than in Fig. 5, | 
partly owing to the higher speed—130 revolutions per minute—but 
lMrtly also due to the more -quiescent state of the air in the 
tylluder. The range of temperature with Pq was from —6 deg. 





Cent. to + 159 deg. Cent., as against - 10 deg. Cent. to + 173 deg. 
Cent., calculated from the ¢: It must be remembered, however, 
that there was probably a snow fog in the cylinder at — 10 deg. 
Cent., which throws some doubt on the accuracy of the PV curve, 
and would account for part of the lag of the thermometer owing 
to condensation on the wire. Also that an error of ;jy,in. in 
measuring the card would make an error of 1 deg. o 
temperature in the PV curve at this point. The range given by 
the inverted loop thermometer P¢, in this test was from 0 deg. 
Cent. to 142 deg. Cent., being reduced by the proximity of the wire 
leads, the temperature of which was approximately 50 deg. Cent. 
The experiment was repeated with and without the thermometer 
valve in place. The presence of the valve lowered the reading of 
the platinum thermometer about 10 deg. Cent. at the point of maxi- 
mum temperature when the ribs were placed in the horizontal 
plane, so as to obstruct the flow of the air through the aperture, 
but it did not make any appreciable difference when the aperture 
was horizontal. 

(10) Suction temperature in gas trials.—A number of trials were 
run under various conditions of speed and load, and gas supply 
with the engine driving the dynamo ip the ordinary way. For 
these trials the thermometer valve was ddjusted to open about the 
middle of the suction stroke, and close soon after the middle of 
the compression stroke. The temperatures were observed at the 
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Fig.6.Crank Angle from beginning of Suction Stroke 


end of the suction stroke, and just after the closing of the 
| admission valve. An observation was also taken at the end of 
the compression stroke when the thermometer valve was closed, in 
order to give the temperature of the valve itself. The suction 
temperature was found to vary with the conditions of running 
from about 95 deg. Cent. on light load trials to about 125 deg. 
Cent. at maximum load, the air temperature being in all cases 
nearly 20 deg. Cent., and the jacket temperature 27 deg. Cent. 
It should be remembered that in all these trials an explosion 
occurred at every second revolution, that is, there were no misses, 
the governor being entirely cut out. The trials were not, however, 
sufficiently extended to show the dependence of the suction 
temperature on the various conditions of load and speed, and gas 
supply and jacket temperature. For the present the authors must 
content themselves with giving an illustration of the method of 
calculation they propose, reserving further discussion until more 
complete data are available. 

The most interesting of the trials from a theoretical point of 
view are those with rich mixtures in which combustion is practic- 
ally complete at constant volume, and the diagram conforms most 
closely to the theoretical type. A typical example is shown in 
Fig. 7, taken from trial 26. Six consecutive explosions, photo- 

| graphed on the same plate, were practically identical. The 
following are the data of this trial :- 

Revolutions per minute, 130 ; 

Ratio of gas to air, 1 to7°1; 

Atmospheric temperature, 20 deg. Uent.; jacket temperature, 
27 deg. Cent. ; 

Temperature of thermometer valv« 
122 deg. Cent. 

Temperature of mixture in cylinde 
111 deg. Cent. : 

Pressure in pounds per square inch absolute at 260 deg. crank 
angle, 18°5; 

Volume of mixture at 260 deg. crank angle, 0 ‘2846 cubic feet. 

In calculating the temperatures along the expansion line, it is 

assumed that combustion is complete, and that the gases have 
undergone a molecular contraction, depending upon the richness of 
the mixture and the composition of the gas, which in this case 
amounts to 4°3 per cent. To find the temperature at any point in 
the expansion curve it is only necessary to divide the product of 
the pressure and volume at that point by the constant 0°01315, 
representing the observed value of the product pz/T at the point 


it 360 deg. crank angle, 


at 260 deg. crank angle, 
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corresponding to 260 deg. crank angle A, corrected for contraction. | 
The resulting curve of temperature is shown in the upper part of | 
the diagram-—-Fig. 7. The temperature thus calculated is the 
apparent or effective temperature, and includes the effect, if any, 
of dissociation. By comparing and analysing such curves it may 





be possible to deduce important relations bearing on the phenomena 
of combustion of gaseous mixtures. The curve shown in the dia- 
gram exhibits a marked change of curvature at 0°4 of the stroke, 
and becomes nearly straight. A peculiarity of this kind might be 
due to some imperfection of the indicator, but it might also imply 
a further stage in the combustion. Without an exact knowledge 
of the suction temperature it would be impossible to investigate | 
such points satisfactorily. 

By a curious coincidence a diagram taken in another trial, Fig. 8, 
trial 4, diagram 9, with a different ratio of gas to air, namely, 1 to 
5°8, gave a practically identical expansion curve, not differing by 
more than 1 lb. at any point from the curve of the preceding 
example, recorded on diagram 62.- The mean pressures deduced 
from the brake horse-power were also very nearly identical. With- 
out a knowledge of ,the suction temperature it might be inferred 
that the two trials were really identical, and that some mistake 
had been made in the gas measurements. The data for this trial 
are as follows :— 

Revolutions per minute, 114. 





Ratio of gas to air, 1 to 5°8. 


o> D2 


=" Atmospheric temperature, 21 deg. Cent. Jacket temperature, 
__: __ 27 deg. Cent. 

.,. Temperature of mixture at 260 deg. crank angle, 130 dog. 
i_. _ Cent., and pressure 17 °8 lb, per square inch absolute. 

~ _ Molecular contraction on combustion, 5-1 per cent. 

The constant for calculating the temperature along the ex - 
sion curve comes out 0 ‘01195 in place of 0°01315, and the tempera- 
tures are all much higher, as they should be with a richer mixture. 
The temperature curve in Fig. 11 shows the same curious anomaly 
as that from diagram 62 in Fig. 7, although the diagram was taken 
with a different dise having a different pressure scale, and with an 
entirely different arrangement of indicator gear. 

(11) Conclusions.—It appears probable from these experiments 
that the temperature of the thermometer valve never differs very 
much from the temperature of the gases shortly after the closing 
of the admission valve in the method of construction adopted by 
the authors, in which the thermometer valve is inserted through 
the spindle of the admission valve. In a specially designed gas 
engine a separate opening might be provided for the insertion of 
the thermometer, but it is probable that the temperature of the 
valve in this case would not be so nearly equal to the suction 
temperature to be measured. The method adopted by the 
authors has the advantage that it can be applied without diffi- 
culty to any existing engine by simply making a special admis- 
sion valve. Since the temperature of the thermometer valve in 
this method of construction differs so little from the suction 
temperature at the required point, it appears probable that the 
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thermometer .gives the actual suction temperature required 
with an approximation of the order of 1 deg. Cent. The 
temperature at this point can probably be measured with 
a fine wire with a greater degree of accuracy than the 


pressure. In order to obtain the pressure at this point, it is 
necessary to take a diagram with a light spring in the indi- 
cator, as the pressure cannot be satisfactorily measured with a 
spring strong enough to record the explosion temperature. 
Further, it is absolutely necessary in these investigations that the 
engine should repeat a perfectly regular cycle at each explosion. 
No results of any value can be obtained with a hit-and-miss 
governor in operation, because the conditions vary too greatly 
from stroke to stroke. This has been repeatedly shown by previous 
trials. In measuring the expansion and exhagst temperatures by 
a similar method, it would be most appropriate so far as the tem- 
peratures to he measured are concerned to insert the thermometer 
valve through the spindle of the exhaust valve. 

The authors desire to record their obligation to Mr. Witchell and 
Mr. Betterley and to other members of the Laboratory staff for the 
able assistance they severally gave during the investigation. 





CATALOGUES 





JOHN MACDONALD AND Son, 5 and 9, York-street, Glasgow.— 
This is a catalogue describing and illustrating pneumatic tools and 
appliances, including pneumatic riveting hammers, drills, sand- 
riddling machines, hack saws, pipe-bending machines, moulding 
machines, air compressors, Kc. 

THE WESTINGHOUSE BRAKE CoMPANY, 82, York-road, King’s 
Cross.—A catalogue to hand from this firm describes and illustrates 
the Morse chain, which is a chain employed for the transmission of 
mechanical power, claimed to possess a number of advantages over 
other types of chains. 

SHARP AND Brown, Engineers, Erith, Kent.—A descriptive price 
list to hand from this firm has reference to paraffin electric gene- 
rating sets. We have also received several leaflets from this firm 
which illustrate and give particulars of motor-propelled boats. 
The particulars given include prices. 

HAYWARD-TYLER AND Co., 99, Queen Victoria-street, E.C.—We 
have received a neat little pocket-book and diary from this firm 
for the year 1908. It contains a quantity of useful information in 
connection with water supply in a clear and concise form. The 
book is similar to that issued by the firm last year. 

Goopwix, BarsBy AND Co., St. Margaret's [ronworks 
Leicester.—A little booklet from this firm describes the Acme 
smoke consumer. With this apparatus, we understand, by steam 
jets worked automatically, heated air is induced into the furnace 
in the correct amount to ensure perfect combustion. 

ALLSOP MOTOR SYNDICATE, Limited, 59, Queen-street, Cardiff.— 
The Allsop paraffin motor is the subject of a pamphlet sent us by 
this firm. Illustrations are given of a two-cylinder engine, as 
described in THE ENGINEER, and of a motor car and motor boat in 
which the Allsop engine is fitted. There are also a number of 
Press notices concerning the Allsop system. 

UNBREAKABLE PULLEY AND MILL GEARING CoMPANY, Linaited, 
West Gorton, Manchester.—We have received from this company 
a preliminary leaflet describing by the aid of a sectional illustra- 
tion the Benn patent friction clutch. Although an English inven- 
tion this coupling was first produced on the Continent, where, we 
are informed, clutches transmitting over 240,090 horse-power have 
been sold. 

SoclETE ANONYME WESTINGHOUSE, 2, Norfolk-street. Strand, 
W.C.—Some interesting literature received from this firm deals 
with pumps and condensers on the Westinghouse Leblanc system. 


| The condensing apparatus described includes simple jet condensing 


plant, dry vacuum pumps, and multiple jet-condensing plant. In- 
structions are also given for the erection and putting to work of plants 
of the simple jet type and also for multiple condensing plants. 

WHITE BROTHERS AND Co., engineers and machinery merchants, 
Prince’s and Norway Wharves, Hligh-street, Stratford, E.—This is 
a catalogue of second-hand machinery, including boilers of various 
types, steam and gas engines, cranes, constructional ironwork, 
electrical plant, hydraulic plant, tanks, cylinders, stills, pans, &c., 
grinding and dressing machinery, plant suitable for paint, colour, 
or ink manufacture, fans and blowers, &c. 

R. WayGooD AnD Co., limited, Fa mcuthaced, Cicat Dover’ 
strect, S.E.—We have received an abridged:list of hand lifts frem 
this firm, which gives illustrations of a numbey of lifts sujtable for 






















































































































hotels, private residences, and for business establishments. Prices 
and other particulars are given in each case. We ‘have also 
received a pamphlet which has reference to the eleven lifts fitted 
on the Lusitania, and we understand that the same equipment 
applies to the sister ship, the Mauretania. 

A. G. THORNTON, Limited, King-street. West, Manchester.— 
Edition C, 1908, catalogue of drawing and surveying instruments 
and materials. This book contains over 300 pages of description 
and ijlustrations, and there are numerous new items included. 
The coloured plates representing cases of mathematical imple- 
ments are quite an attractive feature, and altogether the tirm’s 
claim that the book is the most complete of its kind ever published 
seems to be borne out, 

THE WorTHINGTON PUMP CompaANy, 153, Queen Victoria-street, 
K.C. A new and extensive catalogue has recently been published 
by this conipany dealing with power pumps of various types. It 


contains many excellent illustrations of the pump’s parts and also | 
the pumps complete. There are also many tables giving full particu- | 
i We have been particularly asked | 


lars in a convenient form. 
to mention that the firm will be pleased to forward copies to 
any of our readers interested in pumping work. 

SCHUCHARDT AND ScHurTe, 34, Victoria-street, 
S.W. 
tools of special interest to motor and motor car makers, including 
such tools as automatic gear hobbing machines, multi-throw crank 
lathes, automatic casteHating machines for gear-box shafts, cam 
milling machines, grinding attachments, gear measuring and _test- 
ing machines, automatic tooth-rounding machines, and other tools 
used in motor and motor car shops, 

THE LONDON AND NORTH-WESTERN RaiLWay, Euston Station. 

This is an interesting little booklet, which describes the London 
and North-Western Railway Company’s carriage works at Wolver- 
ton. It contains many excellent illustrations, showing the 


Westminster, 


interiors of the various shops, the power-house, and other build- | 
‘ . ‘ a | were the general conditions; many others were also drawn 
are well described, and the book contains both illustrations and | 


ings which constitute part of the works. The various departments 
reading matter of a historical character. 
THOMAS ROBINSON AND Soy, Limited, 
Series 8, Section VIII. 
standard types of machines for grinding and sharpening saws and 
cutters, together with various sawmill supplies and accessories, are 
illustrated and described. This firm’s catalogues are produced 


Rochdale. Catalogue, 


in their own printing department, and the taste and effectiveness | 


displayed in their compilation are well known. Section VIII., in 
these respects, is quite equal to its predecessors. 


Hans ReNoup, Limited, Manchester. 


on pages 14 and 16, The bearing area in this chain is greatly 
increased in proportion to the width, and the life of the chain will 
thereby be considerably lengthened. 
plates, and bear on the studs throughout their entire length. 


This new chain is made in pitches varying between *75in. and | 


1-75in., and from lin. to 10in. wide. The book contains full 
instructions for making a joint and illustrations of various forms of 
drive. 

JosEPH DEE AND Sons, 5, Cross-street, Manchester. 
this firm we have received a sample of the Reliance pipe and 
flange-joint composition. The makers claim that this 


joints to be unscrewed without strain or breakage, even after long 
use. It is said to be more economical than red or white lead for 
joints, and does not become hard. 
pamphlet on ‘‘ Jodelite,” a liquid for preserving hard and soft 
wood timber, ropes, &c. i 


have established stibstantial claims. 

JAMes B. PETTER AND Sons, Limited, 73, Queen Victoria-street, 
K.C.—Two new catalogues have been sent to us by this firm. The 
larger of the two contains a number of interesting i!lustrations and 
reading matter of a useful character. The catalogue contains all 
the information necessary to enable a Petter oil engine of the 
correct size to be selected for any duty in any part of the world, 
also leading dimensions and shipping specifications, 
catalogue deals with the firm’s *‘ Handy Man” oil engines, both 
stationary and portable types. We have alse received a leaflet 
from this firm describing the Trinidad-Tobago wireless telegraphy 


engines, 

Moc AND Co.. 76-78, York-street, Westminster, S.W.-- This is 
«a catalogue dealing with speed indicating and recording appa 
ratus. It illustrates the various standard patterns of tachometers 
suitable for use by hand, direct-coupled, or belt-driven from various 
classes of engines. Hand tachometers of the single spindle pattern 
type have been adupted by the tirm, and we aré informed that very 


wide ranges of speed may be measured by these instruments with-’| 
At the end | 


out altering any fittings on the tachometer spindles. 
of the catalogue tachographs of various types are dealt with, some 
of these instruments, we understand, being of special value in 
determining cyclic irregularity and efficiency of governor control. 
THE OppEssE Pump Company, 47, Victoria-street, 5S.W.—This 
pamphlet describes and illustrates the Oddesse feed pumps, which 
are made in four different types. (1) Small Oddesse pumps which 


are said to be distinguished by the simplicity and durability of the | 
(2) Medium-sized pumps which, in addition to the | 
* ore > | quoted about 7s. 6d. below three months ago. 

singles, were quoted £8 to £8 5s.; doubles, £8 2s. 6d. to £8 7s. 6d.; | 
Galvanised corrugated sheets of 24 | 


valve gear. 
above features, are said to be 20 
economical in steam. 
more quietly than any other duplex pump they can be driven at 
speeds exceeding those of any other pump of the same class by at 
least 40 per cent. 
valves and expansion valves for the high-pressure steam. 


r cent. to 30 per cent. more 


(4) 


Large pumps made with compound steam cylinders and fitted with | 
the Oddie compensator. These latter pumps are said to be equal | 
to any first-class modern fly-wheel pumping engine, but are far | 


less expensive. 
Rosperts BrotHers, Dukinfield, 


of illustrations and letterpress, a good idea of the many purposes 


to which this type of machine may be applied will be formed. | 


It is made in several sizes, with abrasive discs varying between 8in. 
and 48in. diameter. As the correct speed of working of a surface 


grinder is 8100ft. per minute, the design and construction of the | 


bearings of the spindle which carries the disc are subjects requir- 
ing great care. 
An oil well in the base of the machine allows of an ample supply of 
lubricant being carried by the centrifugal force of the oil rings up 
into an oil distributor, whence it flows down a concave surface to 
oil holes through the bearing. Micrometer feeds can be fitted, but 
the makers advance practical reasons against their adoption to 
dise grinders. 

EpwarD G. HERBERT, Limited, Rosamond-street East, Man- 
chester.—The principal contents of this catalogue are metal sawing 
machines, including the largest hack saw made. This will cut round 
and square sections up to 18in. and other sections up to 30in. by 18in. 
A patent file-testing and indicating machine illustrated enables 
makers to test files up to 18in. long, and draws diagrams indicating 
the work done, the sharpnessand durability. The file is reciprocated 
against the end of a test bar, which is supported on rollers; ‘and is 
forced lengthwise against the file by means of a weight and chain 
giving a constant pressure. The file is withdrawn during the back 
stroke. The diagram is made on a sheet of section paper wrapped 
round a drum, the latter being geared so as to revolve slightly 
with each stroke of the file, and a pencil connected with the test 
bar is moved across the paper as the is filed away. The result 

- is a diagram showing the-work done per minute.. 





| temporary to organise the trials. 
This booklet contains illustrations of a selection of machine | 
| which, if drilled by hand, would cost approximately £20,000. 
| This means that anything from 2500 to 5000 stope drills would 


| the face of the granite. 


In this sectional catalogue Robinson’s | 


This catalogue deals | 


very fully, and in an interesting manner, with chain driving. | the next two years; the challenger to deposit with the holder 


Particular attention is called to the patent bearing chain described | 


4 - . | petition. 
Bushings are fixed in the | pe 


| The 


material | 
protects the metal from rusting and corroding, and permits the | 


| THE 
The same firm also sends us a 


As an effective preventive against the | 
inroads of the white ant and teredo into timber, Jodelite seems to | 


| while past. 


ee | for the execution of various contracts and orders. 
The smaller | 


| £6 


installation, the power for which is derived from two Petter oil 
i 


| on the quarter. 
| foreign competition. 


We further understand that while they run | 


(3) Compound pumps having balanced slide | 


Manchester.—Section C is | 
devoted to disc grinders, and as the book includes over 150 pages | 


This firm has a special system of ring lubrication. | 
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STOPE DRILLS IN SOUTH AFRICA. 


IN view of the fact that some 58,000 Chinamen, now 
employed in the mines of South Africa, are now leaving 
that country, owing to the edict of the present Government, 
considerable interest has been evinced in the recent stope drill 
competition which was organised. by our contemporary, 
South African Mines. Native labour is frequently difficult to 
obtain, and it therefore behoves those interested in mining 
to look round for the best substitute for the Chinaman. It is 
more than likely that the stope drill will, at least for the 
present, fill the void, as its cost of working is considerably 
under that of large drills worked by air power. It is generally 


| accepted that such drills can beoperated in 3ft. hammer stopes, 


and that each machine only requires one man to work it. These 
are considerable advantages, and are well known. But the 
engineers were not so conversant with the amount of work 
these little drills could@o ina given time, and it was evidently 
the determination of this factor which encouraged our con- 
It has been estimated that 
100,000 3ft. holes are required to be drilled each day, a total 


be necessary to perform the work. The conditions of the 
trials were carefully drawn up, and from them we gather that 
the operator was to have no assistance. The flat face of the 
granite block to be drilled was set at an angle of 25 deg. from 
the vertical, and all holes were to be drilled at right-angles to 
For working the machines a constant 
air pressure of 60 lb. was supplied throughout the run, and 
the working space allowed was 8ft. by 8ft. by 8ft. These 


up, dealing with such items as the quality of the steel used 
for the drill and the number of drills. 

We are not in a position at the present moment to state 
definitely which firms competed, but we were informed 
that, subject to the approval of the manufacturers, the 
following drills would be tried:—The Little Wonder, the 
Little Holman, the Little Kid, the Gordon, the Baby Inger- 
soll, the Little Konomax, and the Little Imperial. The prize 


| offered was a trophy to the value of not less than £100, sub- 


ject to a challenge on the part of any makeratany time during 


of the trophy £50 to cover the expenses of such a trial, the 
conditions to be similar to those adopted in the present com- 
The organisers were fortunate in securing the 
services of Professor Orr, of the Transvaal University College, 
who acted as judge. The results of the trials have not yet 
been made known, but no doubt will shortly be published. 
apathy of the British manufacturer is to be 
regretted, especially in view of the strong American and 


From | German competition. 





TRADES 
AND 


AND GENERAL 
WOLVERHAMPTON, 


IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Engineering Material Easier. 

IRON and steel for engineering purposes were easier to 
purchase at the January quarterly meeting of the Midland 
iron trade in Birmingham to-day--Thursday—-than for a long 
Makers seemed more inclined to make concessions 
than « few weeks ago, and as buyers reciprocated, a fair amount 
of business was transacted, engineers being in need of supplies 
When open 
market quotations for steel sections are contrasted with those that 
prevailed at the October quarterly meeting, some emphatic differ- 
ences become evident. Angles were in good call at £6 5s. to 
10s., or a reduction of £1 on the quarter; and satisfactory 
business was also transacted in girder plates, which were quoted 
£6 15s, to £7 5s... a reduction of £1 or £15s. Mild bars were £7 
to £7 5s., a drop of lds. Joists were quoted £6 5s. to £6 15s., a 
reduction of 10s.. and Midland makers had, as usual, to face 
Belgian competition. Boilermakers were welcome customers for 
boiler plates, which at £8 2s, Hd. to £5 5s. were being quoted at £1 
less than three months back. 


Semi-finished Steel. 

There was a moderate demand for semi-finished steel, 
the easier terms having brought out purchasers. Bessemer billets 
were quoted £5 2s. 6d., which is a reduction of 12s. 6d. on the 
quarter, and Siemens billets were £5 7s. 6d., or a reduction of 10s. 
Much of this ground has been lost owing to 


Manufactured Iron Quiet. 
A limited business was done in sheet iron, which was 
Plain sheets, 


and trebles, £8 l5s. to £9. 
gauge, f.o.b. Liverpool, were quoted £13 2s. 6d., or without 
change on the quarter. Hoop iron was £7 15s., a reduction of 
10s. on the quarter. Gas strip was ordered sparingly, though 
makers were content with quoting £7 5s. to £7 7s. 6d., or less 
than three months ago by 10s. No quotable change was notice- 
able on the quarter in slit nail rods at £8 10s., nor in rivetiron at 


£7 os. 
Reduction in Marked Bars. 


One of the chief events of the meeting was the reduction 
of 10s. per ton in marked bars, which had been decided upon on 


the previous day by the ‘‘list” houses, thus making the new | 


basis £8 10s. As usual, Earl Dudley’s L.W.R.O. brand was quoted 
12s. 6d. extra, making it £9 2s. 6d. This reduction had a good 
effect in bringing out business, and some of the best bar makers 
booked some good renewal orders from engineers. In the autumn 
of 1905 marked bars were being quoted at £8, but during the 
ensuing few months trade began to revive. November Ist, 
1905, saw a 10s. advance, and another similar rise followed 
on December 7th, 1906, making £9, which figure has been 
maintained ever since—for just over two years—until yesterday. 
It is understood that one of the chief reasons for the new reduc- 
tion was the great discrepancy between marked and unmarked 
bars, which divergence has recently been as much as £2, or 
considerably above the normal difference. Unmarked bars have 
recently been quoted £7 2s. 6d. to £7 5s., which is a drop on the 
quarter of from 2s. 6d. to 5s., say an average of 3s. 6d. The new 
reduction in the superior quality.of bars will put these two types 
more into their customary relative positions. ‘Consumers were 
very pleased with the concession, and appeared inclined to 
reciprocate by ordering pretty freely. When £9 was touched in 
December, 1906, that figure had not been sists reached for 
a period of five years. So good, it may alled, was trade 
at the first quarterly meeting of 1906 that a parallel could only 
be found in the conditions surrounding the *‘ boom” ‘period of 
1899 and 1900. The occasion of the 1906 “‘boom” was a con- 
tinuance of the preceding four months’ remarkable rise in prices 
whieh succeeded the Russu-Japanese war. How pronounced 
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this rise in iran prices was will be the better seen when it is 
recalled that from September to the end of December, 1905, 
*“common”—i.e., unmarked—bars gained £1 per ton. Tw 
years back the Association standard for common bars wa 
£7 5s. per ton. Twelve months ago—namely, at the Januar 
quarterly meeting of 1907—the standard had further advanced 
to £7 10s, 


Pig Iron. 

Engineers and also finished ironmakers requiring pig iro: 
made considerable purchases to-day, the rates offered by seller 
being such as to attract consumers strongly, after the high figure 
to which, until recently, they had long been accustomed, Stafford 
shire cinder forge pig iron was quoted to-day 54s. to 55s., or 2. 
reduction on the October quarterly meeting ; part-mine, 55s. t: 
56s., or an average of 4s, down ; best all-mine, 87s. 6d. to 92s, 6d. 
no change ; cold blast, 115s., no change; Northamptons, 50s, t: 
52s. 6d., a reduction of 6s.; Derbyshires, 53s. to 54s., a drop o 
5s. 6d.: and North Staffordshire, 55s. to 56s., or a reduction o 
from 5s, to 6s. 


The Engineering Trades. 

The engineering trades continue fairly brisk in severa 
departments, notably railway carriage and wagon building 
motor building, and hydraulic engineering. The year’s Board o 
Trade returns have created a favourable impression. 


NOTES FROM LANCASHIRE. 
(From our own Corvesponde nt.) 
MANCHESTER, Wednesday. 


A Dull Outlook. 

THERE was a good attendance on the lron 'Change o1 
Tuesday, but forward inquiries for pig iron were only of a terta 
tive character, and actual business passing was,as has been th: 
case for sometime past, small in volume. The outlook in pig iron 
is not at all good, although the next month or so may show th: 
direction of the straw on the current. Meanwhile, the ideas of 
makers and merchants, let alone consumers, are in absolute con 
flict. There was no fresh declaration as to the official price oi 
Lincolnshire on Saturday, and it-remains at its original level 
although it is being sold in second hands here at Is. to 2s, under 
that figure, while as to Derbyshire, all sorts of prices are being 
named, especially for far forward delivery, and it is difficult to get 
reliable quotations. It is reported that certain merchants are 
offering at 2s. 6d. per ton under makers’ rates. Scotch is also 
very unsettled, and although there was not much change to note 
in Gartsherrie and Glengarnock, Eglinton and Dalmellington ruled 
lower on the week. The probabilities are in favour of a 
reduction all round next week, and just now strong efforts ar: 
being put forth to place quantities in the Manchester district 
with, however, it is stated, little success far. Middles 
brough open brands have closed rather firmer. Hematit« 
remains dull, while in forge iron there is little change to note. 
Some of the habitues on Change assert that in face of the im 
proved position in America things in England are not so bad as 
certain of the ‘“ Bears” would have us believe, and it is pretty 
certain that some makers are holding their iron rather than sel! at 
the lower rates. The market is so uncertain here that only the 
future can decide what will be the actual outcome. 


sO 


Finished Iron. 


Only a very moderate trade passing at about late rates, 


Steel. 
The recent reduction in bars and sectional steel generally 
dves not seem to have stimulated additional business to any great 
extent. Billets show little change and are fairly steady. 





Copper and Brass, &c. 
There is a steadier feeling in manufactured stuff, and 
ingots are dearer. Sheet lead: tirmer, but not quotably changer 
Tin: English ingots higher, and advancing at the time of writing 


Quotations. 

Lincolnshire No. 3 foundry, 5ts. to S7s,; Staffordshir: 
s, td.; Derbyshire, 56s. to 57s. 6d.; Middlesbrough open brands 
7s. 7d. Seotch: Gartsherrie, 67s. to 67s. 6d.; Glengarnock, 67s 
| to 67s. 6d.; Eglinton, 62s. 9d.; Dalmellington, 62s. 6d., delivered 
| Manchester ; West Coast hematite, 65s. 6d.: East Coast ditto, 64s. 
both f.o.t. Seotch, delivered Heysham: Gartsherrie and Glen 
garnock, tids. 9d. to 65s. 3d.; Eglinton, 60s. 6d.; Dalmellington 
60s. 3d. Delivered Preston: Gartsherrie and Glengarnock, 66x 
to 66s. fd.; Eglinton, 61s. 9d.; Dalmellington, 61s. 6d. Finished 
iron: Bars, £7 10s.; hoops, £8 2s. 6d.; sheets, £8 5s, Steel 
Bars, £6 17s. 6d. to £7 2s. 6d.; hoops, official, £5; sheets, £8 5s. 
boiler plates, official, £8 2s. 6d.; plates for tank, girder, and bridg: 
work, £6 10s. to £7: English billets, £5 5s. to £5 10s.; foreign 
ditto, £4 12s. 6d. Copper: Sheets, £78; tough ingot, £69; best 
selected, £69 per ton. Copper tubes, 9fd.; brass tubes, ae 
condenser, 8#d.; rolled brass, 6jd. to 7d.; brass wire, 7}d. to 74d. ; 
brass turning rods, 6Jd. to 6#d.; yellow metal, 6d. to 7d. per Ib. 

Sheet lead, £18 5s. English tin ingots, £126 to £127 per ton. 


| 
| 
| 
| 
| 
| 





The Lancashire Coal Trade. : 
There were indications of an advance in house coul 
owing to a continuance of the severe spell of frost last week. 
| but warmer weather has caused any such idea to be abandoned 
| for the present. Still, stocks of all kinds at the pits are small, 
and the tendency in prices generally is of an upward character. 
The demand for slack is fully up to the production, while that 
for bunkering coal is very good for the season. Quotations: 
Best coal for domestic purposes, 15s. 6d. to 16s. 6d. ; seconds, 
| 14s. 6d. to 15s. ; common, 12s. to 12s. 6d. ; best burgy, 11s. to 
| lls, 3d. ; common furnace coal, 12s. ; best slack, 10s. to 10s. 6d. ; 
medium, 9s. 6d. to 10s. ; common, 8s. 6d. to 9s. at the pit. Coal 
for bunkering purposes, screened, 13s. 3d. to 14s. ; unscreengd, 
12s, 3d. to 13s. delivered Manchester Ship Canal. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

The hematite iron trade is very quiet, and very little 
business has been done since the New Year opened. - The conse- 
quence is that makers are running short of orders, and they are 
likely soon to reduce their output by the blowing out of more fur- 
naces. Business in prompt deliveries is smaller than it has been, 
and forward sales are almost nil, with the consequence that next 
to no sales can be negotiated for long forward delivery, as is 
usually the case in the iron trade. The transactions noted are 
mostly of the hand-to-mouth type, as buyers are expecting stil! 
lower values. Makers quote 66s. for mixed Bessemer numbers net 
f.0.b., being 1s. down on.the week, and warrant iron is selling at 
64s. 6d. net cash sellers, prompt delivery, 64s. at a month. Sales 
of special hematite, ferro-manganese, and spiegeleisen are ver) 
polis Charcoal iron is quiet. Iron ere is cheaper, at 12s. 6d. net 
at mines for good average sorts, and 168. for best. 


Steel. 

The demand for steel is very quiet, and rails are especially 
slow. Indeed, there are no large specifications in the market. 
Heavy sections are quoted at £6 2s. 6d. net f.0.b. The mills are 
at a standstill. The demand for shipbuilding material is not brisk, 
and orders are not well held, but the mills are working full time, 





and hopes are entertained of a guod trade ‘later on in the yean 
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ship plates.are lower in price at £6 10s. net cash. M erchant steel 
is very quiet. 


Shipbuilding and Engineering. 
In both these branches of trade there is improved activi- 


‘ies, and later on in the year there will be brisk times in all depart- | 


ents. 


Shipping and Coal. 

The shipping trade is much quieter. The exports last 
eek were 10,247 tons, being 3285 tons of iron and 6962 tons of 
‘eel, compared with 19,530 tons in the corresponding week of last 
ear, a decrease of 9283 tons, Coal and coke are again easier in 
rice, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Business Situation. 


In the industrial establishments of the district work is | 
ving gradually resumed, though the holiday feeling has not quite | 


disappeared at the time of writing, The departments now 
engaged are working upon orders received before the close of the 
ear, very few having been received during the New Year, 
Uthough a considerable number of inquiries are coming forward, 
ot large in individual amount, but making up a fair aggregate. 
I'he lighter staple trades of cutlery and silver plating, &c., have 
had their full fortnight’s holiday, with very few exceptions. 
Several firms, as usual, are more favourably circumstanced in 
regard to orders than the majority, and resumed rather earlier, 
but generally business is reported as quiet. 


Steam Coal. 

The collieries are working to their full extent, and busi- 
ness continues as active as ever. At the time of writing the 
arrangements for the Humber trawlers’ supplies are still in nego- 
tiation. There appears to be no great eagerness shown on either 
side. The coalowners’ offers of supplies at 11s. 6d. per ton has 
been met, it is stated, by a counter offer from the trawling com- 
panies of 11s. 3d. per ton, this being the rate at which the North- 
Eastern Railway Company were able to arrange their new 
contracts. The export trade is still being well maintained, the 
latest available return from the Humber ports showing tonnages 
in excess of those for the corresponding periods of last year. 
From Hull, for the last week of the year, the exports amounted to 
69,068 tons, against 50,891 tons for the last week of 1906 ; from 
Grimsby, for the week ended January 3rd, 28,754 tons, against 
25,677 tons for the corresponding week last year. The home 
requirements in steam coal are very heavy, for railway and other 
purposes, 


House Coal. 

The severe frost, brief as it was, quickened demand from 
householders, and merchants’ stocks. owing to holiday stoppages, 
being short, the trade in domestic fuel was very firm. But 
prices are pretty high as they are, and, even in the event of 
further hard weather, advances are not generally looked for. 
The market, however, both in South and West Yorkshire, bas 
been strengthened by the cold snap, and lower values are im- 
probable. 


Coke, Coking, Slack, &c. 

Former quotations are maintained. Coking slack firm at 
tis. 6d. to 7s, 6d. per ton. The demand for Lancashire cotton and 
Yorkshire woollen districts keeps satisfactory. Coke aslast reported, 
hest washed making from 12s. 6d. to 13s. 6d. per ton ; unwashed, 
Ils. 6d. to 12s. 6d. per ton. The bulk of the make, as usual, has 
been forwarded to Lincolnshire, Derbyshire, and other iron-smelt 
ing districts, 


Lincolnshire and Derbyshire Irons. 

The year opened with no charge in the quotations of 
Lincolnshire and Derbyshire irons, largely used in this district, 
and these are still maintained as follows :- Lincolnshire, 
foundry, 54s, 6d. per ton; No. 4 foundry, 55s. per ton; No. 4 
forge, 54s, 6d. per ton; No. 5 forge, mottled, white, and basic, 
5s, 6d. per ton, Derbyshire, No. 3 foundry, 57s. per ten ; 
forge, 55s. per ton. Bars, £7 10s. to £8 per ton ; £8 Des, 
£8 15s. per ton, 





sheets, lo 


Cutlery Exports in 1907. 

The value of cutlery exported te foreign and colonial 
markets last month was +348, compared with £54,717 for the 
closing month of 1906. The improving markets in December were 
Russia, France, Belgium, Argentine Republic, British East Indies, 
\ustralia, and New Zealand. Decreases were shown by Sweden, 
Norway, Germany, Netherlands, Spain and Canaries, United 
States, Cuba, Chili, Brazil, British South Africa, and Canada. 
The total value for the year is £768,707, as compared with 
£707,411 for 1906. Australia has heen the most important market, 
with a value of £135,047, against £107,420 in 1906. Canada comes 
néxt, with a value of £107,490, against £90,354 in 1906. The 
United States took a value of £90,415, against £91,066 in 1906; 
British East Indies, £62,166, against £66,732; Brazil, £49,275, 
against £41,373; New Zealand, £37,115, against £34,862 ; Chili, 
£21,082, against £15,748. The British South African market con- 








tinues disappointing, the cutlery business done there with this | 


country last year having been £41,996, which shows a decrease of 
£9300 on the previous year, and of £12,496 on 1905. The Argen- 
tine Republic has also been a decreasing market on the year, the 
total, £23,288, comparing with £32,576 for 1906. 


Sheffield Trade with the United States. 


The return of exports from Sheffield to the United States 
for the quarter ending December 31st bring out, as was anti- 
cipated, a considerable falling off in steel, sheets, bars, wire, &c. 
For the December quarter the total value of exports to the States 
is £178,859, compared with £197,254 and £209,726 respectively for 
the two previous quarters, and £217,997 for the closing quarter of 
1906. The exports of steel, &c., amounted to £127,336 for the past 
‘uarter, against £147,394 for the preceding quarter, and £156,615 
for the corresponding quarter of last year. With the exception of 
steel, the business done with the States during the last quarter 
must be set down as satisfactory, other manufactures having 
iuaterially increased, including cutlery, steel die blanks, electro- 
plate and silver, &c., whilst entries which did not appear in the 
return for the corresponding quarter of last year are iron scrap, 
furnace flues, motor accessories, railway buffers, surgical instru- 
ments, tuning forks, &c. Decreases are shown in but hers’ cutlery, 
edge and other tools, sheep and garden shears, twist drills, &c. 
"he total value of Sheffield exports to the States last year was 
£791,286, as compared with £901,936 in 1906, which, however, it 
iuust be remembered, was a very exceptional year. 


Sheffield Chamber of Commerce. 


A meeting of the Council was held on the 6th inst., 
when several important subjects were dealt with. The Associated 
Chambers of Commerce called attention by circular to the 


provisions in the new Patents Acts of 1907 with reference to the | 
revocation of patents worked wholly or mainly abroad. For | 


‘many years the Associated Chambers have been urging the 


‘“‘overnment to take steps to prevent foreign manufacturers from | 
‘aking out patents in England simply for the purpose of | 


preventing. anyone from working .those patents in the country, 
{hile the patentees themselyes have never worked ‘them here. 
nder the new Act the Controller will have power, subject -to 
or this reason in 


an appeal to the Court, to revoke patents 


No. 3} 


No, 4 | 


THE ENGINEER 








any cases he may think fit. A letter from the Board of Trade 

conveyed the information that the Sheffield Chamber is one of the 
| selected Chambers authorised to issue certificates of value for 
goods exported to the United States of America. The certificates 
will only be issued when called for by the United States appraising 
officers. 


| NORTH OF ENGLAND. 
(From onv own Correspondent. ) 


Shipbuilders’ Wages. 

PROBABLY the most satisfactory feature this week is the 
settlement of the wages question at the shipyards without any 
| stoppage of work, There is almost always a difficulty experienced 

in getting wages duwn when trade begins to fall off, as the leaders 
| of the men are slow to acknowledge the slackening of business, 
and generally urge that the employers exaggerate the extent of the 
downward movement. In this case, however, owing to various cir- 
cumstances, the men’s executive recognised the impossibility of 
| resisting the claim of the masters for a reduction of 5 per cent. in 
piece prices, and 1s. 6d. per week in time wages, and they let the 
men know this when they asked them to vote whether there should 
| bea strike or not. The position was put very clearly before the 
men, and showed that if a strike was decided upon there could be 
no strike pay, as the funds of the society were locked up in invest- 
ments which could not be realised, except at great loss, 
in the present state of the money market. The bad state 
of the shipbuilding industry was fully acknowledged ; indeed, 
it could not be disputed, when there are shipyards closed, and 
empty berths are common. There is already a large proportion of 
the men receiving ‘‘ out of work” pay. In asking the men to vote 
the executive dwelt upon the impossibility of convying out a 
successful fight in the winter without plenty of money, and it was 
admitted that it would be impossible to pay dispute benefit. The 
Boilermakers’ and Shipbuilders’ Society have £301,684 invested in 
railway stock, &c., and £261,875 are in the superannuation fund. 
The railway stock could only be sold at a sacrifice of £30,000. 
Therefore, to strike would be madness, and would mean defeat and 
disaster. The men have taken this view of the situation, and 
have, therefore, agreed to the reductions which the employers 
have been compelled to call for. 


Shipbuilding Prospects. 


It must be reported that there is no change for the better 
in shipbuilding prospects, and a dull time during the first half of this 
year seems to be practically certain. Itis true that the shipbuilders’ 
costs have been greatly reduced lately, for fuel, plates, angles, and 
other materials have become considerably cheaper, and now labour is 
also down. But it is questionable whether the lower prices which 
the shipbuilders will be able to quote for new shipping will tempt 
shipo\ners, for there is already too much shipping and rates of 
freight are wretchedly Jow. ‘rade was phenomenally brisk last 
year—by far the briskest on record—yet it did not suffice to afford 
profitable employment to many of the steamers. If that were so 
in such a year as 1907 was, the prospects of satisfactory rates of 
freight and full employment for existing vessels are not good for 
1908, and the outlook for the shipbuilders is anything but en- 
couraging. Higher freights might be brought about if a consider- 
able number of the steamers were laid up, and a beginning is being 
made in that direction, but that will hardly help the shipbuilders. 
Undoubtedly during the last two years there has been a good deal 
of overbuilding, and this has been made more apparent since the 
institution of the new load line. 


Cleveland Pig Iron. 
A somewhat better tone has been noticeable in the Cleve- 
land pig iron market since the holidays. and it is generally held 
that traders of late have been more ‘down in the dumps” than 
the actual conditions and prospects of trade warranted. The 
prices have been steadier this week than for a long time, and 
people mostly have the opinion that the prices-will not fall more 
than two or three shillings below the figures that now rule. The 
makers have to some extent checked the downward movement by 
| blowing out furnaces, and they will not produce more than the 
market needs, They had enough of accumulating stocks in 1904 
and 1905, which prevented them getting all they might have 
obtained ont of the late ‘‘hoom.” Generally 49s. per ton has 
been realised for early f.o.b. deliveries of No. 3 Cleveland G.M.B. 
| pig iron, but at the close on Wednesday, 48s. 9d. was the quota 
| tion, with No, 1 at 52s, 3d.; No. 4 foundry at 48s. 3d.; and No. 4 
forge at 47s. 9d. 
good deal during the last few weeks, and makers should be able to 
realise a profit even with No. 3 at 48s, Gd. 
Hematite Iron. 

The situation is less satisfactory in the hematite iron 
market than it is in Cleveland iron, and prices have moved down 
rapidly during the last few weeks. At the beginning of November 
mixed numbers were quoted at 7s. 6d. per ton ; at the commence 
ment of December at 69s.; but to-day 60s. will be accepted by 
almost any of the makers. Materials have also dropped quickly in 
price. 
ing at 15s. 6d.; and medium coke, which realised 25s. at one 
time last year, can now be got at 16s. delivered at the Middles- 

| brough furnaces. Nearly all last year East Coast hematite pig 
iron was relatively a good deal dearer than Cleveland iron, there 
being a difference at one time of 24s. 6d. per ton instead of the 
normal 10s., and now the difference is only about lls. Sellers are 
keen to get further orders. v East Coast hematite is at 
60s. 6d., and hematite forge at 58s.. The Seaton Carew Iron 
Company have this week blown out. a furnace producing hematite 
pig iron, and now have two furnaces at work out of three built. 
Messrs. Bolckow, Vaughan and Co. blew in another furnace on 
Monday, and have now nineteen furnaces in operation. 





NO, 


Realised Price of Cleveland Iron. 

It has been officially announced that the average price 
realised by the ironmasters of the North-east of England for the 
No. 3 Cleveland pig iron which they delivered in the fourth 
quarter of 1907 was 54s. 433d. per ton, that being 2s. 10°67d. per 
ton less than in the previous quarter. The statement is made by 
public accountants after an examination of the makers’ books, and 
this average price regulates the wages at the blast furnaces, and 
the rates for the carriage of ironmaking materials over the North- 
Eastern Railway. Wages from January 4th are reduced 3? per 
cent., and railway rates are down 3 percent. This is the first 
reduction that has been made for a long time. The price of the 
third quarter of last year—57s. 3d. per ton—may be considered 
the maximum of the late ‘‘ boom,” the figure having advanced 
from 42s. 397d. per ton in the early part of 1904. In the previous 
‘**boom ”—that of 1900—as high a realised price as 69s, 6d. was 
reached. The average realised price for the whole year 1907 was 
55s. 10d., against 5]s. 3°83d. in 1906; 46s. 6°37d. in 1905; and 
42s. 103d. in 1904. Only once since 1874 has there been a higher 
average price than that of 1907—55s. 10d., and that was in 1900, 
when 68s. 14d. was the year’s average. 





Stock of Pig Iron. 

Messrs. Connal and Co. report that their stock of Cleve- 
land pig iron at the close of the year was 89,203 tons, a decrease 
of 6738 tons in December, and of 448,951 tons for the year. The 
| December decrease of stock was the smallest that has been reported 
in any month since February, 1906, since when the average monthly 
decrease has. been 31,000 tons, and as large a decrease as close upon 
| 78,000. tons. had to be reported in June. last. There has been a 
| continuous decrease in.the stock since the early of March, 
| 1906, ithe total depletion reaching 660,892 tons over twenty-two 
' months. 


The cost of production has been brought down a | 


Rubio ore which was at 24s. 6d. last year is now forthcom- | 





i Manufactured Iron and Steel. 

The slackness of trade has at last led to a general redue- 
tion of quotations. Last week steel plates and angles -were 
reduced 1Us. per ton ; this week iron plates have been lowered in 
price to the same extent, as also have steel joists, and iron plates 
and angles have dropped 5s. per ton. The revised quotations are 
as under :—-Common iron bars, £7 10s.; best ditto, £7 17s 6d.; 
best best ditto, £8 5s.;-iron and steel ship-plates, £6 .10s.; iron 
ship angles, £7 10s.; steel ship angles, £6 2s. .6d.; steel joists, 
£5 17s. 6d.; packing iron and steel, £5 15s.; iron and_steel stan- 
chions, £7 ; steel sheets, -£8; all less 24 per cent. f.o-t. Galvan- 
ised and corrugated iron and steel sheets are at £13 2s. 6d. for 
24 gauge in bundles f.o.b. Heavy steel rails, which are in rather 
better request, are at £6 2s. 6d. net f.o.b., and cast iron railway 
chairs £5 15s. net. 


Coal and Coke. 

More activity is reported in the coal trade than was 
looked for, especially so far as regards the foreign demand, and 
prices have stiffened. For best gas cvals 12s. 9d. per ton f.o.b. 
has to be paid, with 12s. 3d. for seconds, while best steam coals 
are at 13s. per ton f.o.b., and it is believed that these prices will 
be maintained over the winter. Coking coal is at 12s. 6d. Fur- 
nace coke is at 16s. per ton, and is stiffer than it has been for 
several weeks. House coal is in extra good request, and on the 
whole the situation is better in the coal trade. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Opening Year. 

BUSINESS is only just beginning after the New Year holi- 
days, and the markets have opened quietly. After recent 
financial troubles abroad, and with the stringency of money at 
home, the public mind is Jess buoyant and sanguine as to the 
future than is often the case at the spring of a fresh year. 
Many of the larger industrial works are still closed, but it is 
expected that there will be a general reopening of these at the 
beginning of next week. It is not expected, however, that any- 
thing like full employment will be available. Many thousands of 
workmen are idle in the shipbuilding districts of the Clyde, 
and the distress in some places is_ so great that the 
authorities are adopting special measures for the relief 
of the unemployed. An urgent appeal has been made to 
the citizens of Glasgow for contributions to the relief fund, 
and it is expected that there will be a generous response 
from the wealthier section of the inhabitants. ‘he authorities are 
also providing various kinds of temporary employment on munici- 
pal estates, which will draft off a large number of men from the 
ranks of those who are going idle about the streets. It will be 
admitted that the picture thus presented is not a very cheering 
one, but it is pleasing to note that there is an absence of 
despondency in trade and industrial cirvles, and a confident 
expectation that with the advancing year a change for the better 
will supervene. 


The Pig Iron Market. 

Since the Glasgow warrant market reopened after the 
New Year holidays there has been comparatively little business 
doing. The year opened with Scotch warrants at 57s. 6d.; Cleve- 
land, 48s. 74d.; Cumberland hematite, 65s. 4$d.; and standard 
foundry iron, 47s. 6d. per ton. Business has since been 
done in Cleveland warrants from 48s. 10d. to 48s. 7d. cash, at 43s, tid. 
to 48s. 5d. one month, 48s. 6d. for delivery in seventeen days, and 
48s, for 13th February. There has been very little inquiry for 
hematite warrants. A lot of Cumberland warrants was sold at 
64s. 44d. cash. Merchants quote Scotch hematite at 66s. for 
delivery at the West of Scotland steel works. 


Output and Prices of Makers’ Iron. 

There is still a considerable number of furnaces out of 
blast, and repairs are being executed which will render them mure 
productive when they are re-lighted. The state of trade is such 
that there is no urgency for putting these furnaces in operation. 
Pig iron has been quiet, the demand being poor alike for home 
use and export. There is an easier tendency in the prices of 
makers’ iron, which are in a number of cases 6d. to 1s. lower thar 









last week. G.M.B., No. 1, is quoted at Glasgow, 63s.; No. 3, 
56s. fd.: Carnbroe, No. 1, 64s.; No. 3, 59s, 6d.; Clyde, No. 1, 66s. ; 
No, 3, 6ls.: Gartsherrie, No. 1, 68s. 6d.: No. 3, 61s. 6d.; Calder, 
No. 1, 68s.; No. 3, 62s.: Summerlee, No. 1, 68s. 6d.; No. 3, 62s. ; 
Langloan, No. 1, 75s.; No. 3, 70s.; Coltness, No. 1, 90s.; No. 3, 


66s. 6d.: Glengarnock, at Ardrossan, No. 1, 68s. 6d.; No. 3, 63s. fid. ; 
Eglinton, at Ardrossan or Troon, No. 1, No. 3, 59s. 6d.; 
Dalmellington, at Ayr, No. 1, 64s. 6d.; 59s, 6d.; Shotts, at 
Leith, No. 1, 68s.; No. 3, 62s.; Carron, rangemouth, Nv. 1, 
No. 3, 64s. per ton. 





at G 


72s. ; 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were small, owing to the holidays, amounting to 3239 tons, 
against 7935 tons in the corresponding week. ‘The arrivals of 
Cleveland and district pig iron at Grangemouth were 3237 tons, 
showing a decrease of 3356 tons compared with the quantity 
received in the opening week of the preceding year. 


The Annual Statistics of the Iron Trade. 
The following table gives the official statistics of the Scotch 
pig iron trade for the past year :— 





1907. 1906. Increase. Decrease. 
Production 
As per makers’ returns 1,403,447 1,451,068 - 47,621 
Consumption— 
In foundries. . 170,225 206,292 ~ 36,067 
In malleable iron and 
steel works . «. SBi,467 875,072 — 47,605 
Total 997,692 1,081,364 — 83,672 
Exports— 
Foreign. . 227,492 202,289 25,203 - 
Coastwise .. . 165,216 162,121 3,095 . _ 
Rail to England. 7,552 6,681 871. _ 
Total 400,260 371,091 29,169 
Total consumption and; 
exports... .. .. .. 1,407,962 1,452,455 .. 7s .. 54,503 
Stocks at December 3lst— 
In Connal’s stores .. 1,174 5,286 a 4,112 
In makers’ yards 94,869 85,262 9,607 
Total stocks .. 96,043 90,548 5,495 
Summa ry. 
Total stock at December 31st, 1906 90,548 
Add production for 1907... .. ... 1,403,447 
1,493,995 
Deduct deliveries for 1907 1,397,952 
Stocks remaining December 31st, 1907 96,045 


It wil] be observed that the volume of trade in pig iron, home and 
export, during 1907, came short of that of 1906 by 54,503 tons. 
This falling off has occurred chiefly in the last few months of the 
year. The decrease of 47,621 tonsin the year'r pig iron output is 
somewhat remarkable, seeing that the furnaces in blast were fully 
equal to those in operation wm 1906. The a number of fur- 
naces in blast in 1907 was 90°44, against. 90:35 in the preceding 
year. The explanation most generally given of the decreased 
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output of the furnaces in 1907 is that owing to constant rie 
at high pressure during a lengthened period, some of them h: 
gone considerably out of repair, and were, therefore, less efficient 
in productive capacity than in 1906. It was hardly expected that 
the decrease in the consumption of Scotch pig iron at home would 
be so great. It turns out to have been no less than 83,672 tons, 
compared with the quantity used in the preceding year, and of 
this tetal decrease 36,067 tons took place in foundries, and 
47,605 tons in. malleable iron and steel works. This falling off 
in the use of home pigs is not compensated by increased imports 
from the Cleveland district, the difference in which compared with 
1906 was comparatively light. The stock of pig iron in Glasgow 
warrant stores was reduced 4112 tons, but that in makers’ yards 
increased by 9607 tons, so that. there is a net increase in the 
stocks of 5495 tons, the figure being 96,043 tons now in store, 
compared with 90,548 at the beginning of the preceding year. The 
stocks are by no means inconveniently large, although it would 
not have occasioned surprise had the makers’ holdings been found 
to be considerably smaller. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 

Iris yet early to see the course that trade will take. 
Colliers have been working well, and there is ample stock of best 
steam coal to meet the demand, which continues to be satisfac- 
tory. On ‘Change, Cardiff, this week, it was stated that some of 


the leading collieries were fully sold over the month, while small | 


coal continues very firm, and for small parcels figures above the 
quoted list have been obtained. Clearances last week were large. 
Newport has shown an improved condition, but no advance in 
figures, and a good deal of steadiness has characterised trade at 
Swansea. With the beginning of the week some large exports 
were made from Cardiff. Monte Video was the destination of 
from 11,000 to 12,000 tons, and large cargoes left for French ports, 
Spanish, the River Plate, and Buenos Ayres. It will be seen that 
figures remain in the 18s. rut. Buyers having option have been 
able to secure coal at 18s., and one noticeable fact is that a slight 
sign of weakness has begun to show itself in inferior coals. 


Latest Prices at Cardiff. 


Best large steam, 18s. 3d. to 18s. 9d.; seconds, 17s. to 
17s. 6d.; ordinary large steam, 16s. 6d. to 17s.; drys, best, 19s. to | 
19s. 6d.; ordinary 17s. 6d..to 18s. 9d.; best Monmouthshire | 
black vein, 17s. 9d. to 18s.; Western Valleys, 17s. to 17s. 3d.; | 
Fastern Valleys, lis. 3d. to 15s. 9d.; best house coal, 19s. 6d. to | 
20s. 6d.; seconds, 17s. 6d. to 18s. ; No. 3 Rhondda, 19s. 6d. to | 


20s. 6d.; through, 16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. to 13s.; 
No. 2 Rhondda, large, 15s. to lis. 6d. ; through, 11s. 6d. to 12s. ; No.2 


smalls, 9s. 6d. to 9s. 9d.; best washed nuts, 15s. to 15s. 6d.; 


seconds, 14s. to 14s. 6d.; peas, 13s. to 13s. 6d.; seconds, 12s. 9d. to | 
13s.; best small steam coal, lls. 6d. to 12s.; seconds, 10s. 3d. to | 


10s. 9d.; other smalls, including drys, 8s. 6d. to 9s. 6d. Patent 
fuel, 18s. to 18s. 6d. Coke: Furnace, 18s. to 19s.; ordinary 


foundry, 21s. to 23s.; special 25s. to 27s. Pitwood 20s. to 21s. | 


Prices have dropped of late, 2s. to 2s. 6d., but Newport quotes 
22s., and it is thought a reaction in price is likely. Much depends 


on the weather. Large cargues came in this week. 


Anthracite. 


At Swansea this week there was more vitality in the trade, | 


but with little change in quotations, which remain firm. Large 
coal continues much about the same, but weakness is showing in 
some grades, and rubbly culm is quoted down to 6s. 9d. Swansea 
quotations are as follows:—Hand-picked best malting, 29s. to 30s. ; 
seconds, 27s. to 2&s. 6d.; big vein, 25s. to 26s.; red vein, 19s. 6d. 
to 20s. Machine-made couls:—Cobbles, 27s. to 28s.; nuts, 26s. to 
27s. 6d.; peas, lis. to 16s.; rubbly culm, 6s. 6d. to 6s. 9d.; duff, 


4s. 9d. to 5s. Other kinds:—Swansea, best steam, 18s. 6d. to | 


19s. 3d.; seconds, 16s. 9d. to 17s. 6d.; ordinary large bunker coal, 
lds. 9d. to 15s. 3d.; through bunker, 13s. 6d. to-14s.; small, 
vecording to quality, 8s. 6d. to 10s. No. 3 Rhondda, 20s. to 
20s. 3d.; small, 13s. 3d. to 13s. 6d. Patent fuel, 17s. to 17s. 6d. 
There was a much larger export of fuel last week—total, above 


13,000 tons. The activity of the port last week was very marked, | 
total imports and exports exceeding 100,000 tons, thus starting the | 


year even more hopefully than the last. 


Barry Trade. 

Returns just completed show the remarkable progress of 
this port. The totals are :—Exports, 9,910,486 ; imports, 514,117 ; 
total, 10,424,603 tons. This shows a great increase since 1889, the 
date of the first dock. A steady growth of the import trade is 
recorded. 


The Bargoed Coke Ovens. 
The attention now paid by coalowners to by-products 
is shown by the success at Bargoed and in other districts, such as 
Lianbradach, where a very large establishment is now at work. 


At Bargoed Mr. Greaves, manager of the coke ovens, and of the | 


chemical department attached, has been selectéd for an imnorte>t 
appointment under the Coppee By-product Company. | une 
ago the Bargoed Company secured a large contract f : of 
their products with Japan. The establishment at Lla: ~rurach 


is of fine dimensions, and evidently laid out in close proximity to ! 


a vigorously-conducted colliery for doing a large trade with great 
facilities for despatch. 


Iron and Steel. 


The year has not Lezun so badly as some anticipated by | 


the declaration of 1 per cent. reduction. This is small to the large 
body of labourers individually, though it shows the direction of the 
wind. For steel bar the demand of tin-plate works maintains a 
fair degree of briskness at some of the large Bessemer works which 
cater for this business, Cyfarthfa and others. At Cyfarthfa, 
which is not hampered with a rail trade, the appliances are excel- 
lent, from furnaces to the despatch. Large orders both foreign 
and colonial are being handled this week, rails and sleepers, and 
one large cargo of 2195 tons of rails and 300 fishplates left 
Cardiff for Caleutta. The large Bessemer works are active, and 
with a tolerable future, though there is not the animation in the 
steel trade that is desirable. In the Swansea Valley prospects are 
regarded as very inferior to those at the beginning of the year, 
and the intention of America to flood the country with cheap 
steel is not without a bearing on business. I note that at 
Pontardawe, in the Swansea Valley, only two-thirds of the mills 
are operating, and only one of the six furnaces at Upper Forest. 
Jronmasters are continuing to receive cargoes of ore—Blaenavon, 
Ebbw Vale, and Dowlais—and substantial imports have been 
eoming in from Villaricos for the Pyle and Blaina Company, from 
Almeria to Blaenavon, and fi ™ Hornillo to Guest and Co. At the 
Metal Exchange, Swansea, this week, the following quotations 
were given:—Pig iron: Hematite, mixed numbers, 64s. 6d.; 
Middlesbrough, 48s. 9d.; Scotch, 57s. 6d.; Welsh hematite, 70s., 
delivered. No quotations were given for rails, but the lower ones 
for bars were again tendered: Siemens and Bessemer, £4 17s. 6d. 
to £5. Easy figures for ore are current. Newport quotes Almeria 
at Hs. 9d- to 15s.; Rubio, at 15s. to 15s. 3d. Other Swansea 
quotations are: Block tin, £123 10s.; copper, £62 12s. 6d.; lead, 
#14 lds.; spelter, £19 10s.; silver, 26d. per oz. 


Tin-plate. 

Large shipments were prominent last week, and sub- 
stantial cargoes sent to Japan, China, and’the Straits Settlements. 
In all Swansea dispatched 80,569 boxes, and received from works 
$2,166 Loxes. Stocks are at 131,635 boxes. Lust year’s exports, 


as will be seen from the Board of Trade returns, reached the 
gratifying total of 476,860 tons, valued at over 64 millions sterling. 
From the compilation of an authority in the trade I note that 
though the Far Eastern trade now and then assumes fair propor- 
tions, the old trade with the United States still heads the list. 
The export of plates last year to that quarter were 58,920 tons, 
representing a money value of £833,880. A notable feature of 
trade expansion is the home demand, and a much increased 
demand for black plates. It is thought that both for home and 
foreign requirements a steady increase in this branch is certain. 
A few extracts from the returns will be of interest. Russia, which 
only took 4581 tons in 1906, nearly doubled its import in 1907, 
receiving 8310 tons. Germany, 36,998 in 1906, imported 41,065 
tons in 1907. France, from 24,349 tons, increased to 25,801 ; and, 
taken altogether. our foreign tin-plate business totalled 405,329 
tons, as compared with 374,802 for 1906. 


The Barry Port Water Supply. 

An important meeting has been called under the auspices 
of the Barry Port Ratepayers’ Association to consider the Llygad 
Liwehwr scheme, and the general opinion was expressed as pray vd 
in favour. The estimated cost was stated to be £95,000, and this 
was regarded as a small item for a great supply of excellent water. 


Sub-Contracting in Mines. 

Colliers regard this practice with strong aversion, and 
labour troubles due to this are frequently brought under the 
notice of the authorities. Last week the representative of 
Aberdare miners applied to the Federation Board for financial aid 
to meet the need of men on strike. 


The Miners’ Eight Hours Bill. 

This is once again a subject under discussion, and in many 
quarters it is believed that strong efforts will be made to make it 
| law in 1908, and operative in the mines generally by 1909. It is, 
| however, regarded as a measure of such extreme importance that | 
| the fullest discussion is hoped for, both in and outside the House. | 
| Opponents to the measure, which will be brought on in the coming | 
season, contend that its immediate effect will be to advance the | 


price of coal. 

NOTES FROM GERMANY. 

(From our own Correspondent.) } 
Rheinland-Westphalia. 

IroN and steel are very quiet, much more so than usual 
at this time of the year; only in the engineering and railway | 
departments has activity been briskly maintained, and prospects 
are considered fair. Pig iron, as well as manufactured iron and 
steel, are dull, the last few weeks having been exceedingly quiet, 
| because there was no disposition to do business until after the | 

holidays. Further reductions in prices have been reported during | 
the week. The Hoop Convention, Thyssen and Co., and tae Lron | 
Company Deutscher Kaiser in Duislaken have agreed on M. 130 p.t. | 
as the minimum quotation for hoops. The Steel Convention having | 
| reduced their prices M. 10 p.t., the ploughshare mills have now | 
also resolved on a reduction of M. 15 p.t. for their articles. 











From the Siegerland. 
In the iron industry of the district the downward ten- 
| dency has been very marked of late. The business done was limited | 
| before the holidays, and has become even quieter now. In almost | 
every department a want of fresh work is complained of, con- | 
bow ner holding back with their orders more than ever. ‘The | 
reduction in wages at some establishments in the Siegerland, to | 
which reference has been made in a previous letter, has caused | 
discontent and violent demonstrations among the workmen of the 
district ; at a recent meeting they declared their determination to | 
do all in their power to secure the former wages. 


quantities of rails, but until the orders are actually received the 
railmakers cannot: be convinced that the inquiries mean very 
much. Quite a number of railroad companies will place orders 
for rails, but they may not come until towards spring. Export 
orders are coming in well, and negotiations are pending this 
week which will probably bring contracts for something like 10,000 
tons. There is also some improvement in inquiry for structural 
material, but these prospective requirements are very much like 
the rail requirements. A very large amount of business involving 
structural material is in sight, and the orders will certainly come, 
but financial conditions are so disturbed that there is no assurance 
as to when the business can be had. Pig iron is very dull and 
weak, but it is probable that the lowest range of prices has 
been reached. Alabama iron has been held up all along, 
but last week it tumbled, and foundry iron is offered to-day on a 
basis of 14 dols. at Birmingham. Forge irons are taken in small 
lots, each order lasting the mill about a month. The large 
order for the Manhattan Bridge approach which was counted 
upon will not be placed for some time. Orders from Cali- 
fornia were received this week which will take about 4000 
tons and one for Seattle for 3000 tons, Very little bridge 
work is in sight. The business for the month of December 
totals up to about 40,000 tons, one-half of which was taken by 
the American Bridge Company. Basic iron is under inquiry, 
but several weeks may elapse before important results will be 
reached. The bar and sheet iron mills are creeping along, work- 
ing much below full capacity. Merchant mills are quite or. as 
they are running on large orders placed several months ago for 
delivery during the coming year. The impression among steel- 
makers is that conditions will gradually improve with the opening 
of the year, and that, if Congress meets the responsibilities which 
appear to be placed on its shoulders, normal conditions will 
gradually return, and that by the opening of spring the iron and 
steel industry will have very largely recovered. 

Copper continues weak and dull. Estimates recently made 


| indicate a large increase in the world’s visible supply of this metal. 


Prices are largely nominal. Exports from this port since Decem- 
ber Ist are 20,303 tons. The tin market is disturbed under dis- 
couraging English reports. Deliveries into this country during 
December will foot up about 1200 tons, much of which will be 
added to the present stock. There is but little probability of 
improvement in the demand for tin. 
December 26th, 1907. 
The structural steel manufacturers reported to-day an increasing 


| number of inquiries from the Middle West and from the Pacific 


Coast for structural material. As the prices are now quite low-- 
as low as it is possible to make steel at a bare margin 
it is probable that business will be secured and that the 
mills will begin to run better. Several small contracts have 
been booked within a few days ranging from 100 to 500 
tons. The contracts now are for larger quantities, mainly 
for bridge construction. Quite a lot of structural material 
will be absorbed during the coming spring and summer in the far 
North-West, namely, in Oregon and Washington, where railroad 
developments have been less interfered with than elsewhere. The 
action of several railroad companies in placing orders for steel cars 
hus exerted an influence upon iron and steel plate. While prices 
have not, and probably will not advance, even fractionally, there 
is a better tone on account of these orders, because the mills will 
be able to run with greater regularity. 

There are also some inquiries from the Lake shipyards for material 
for boat construction. The assurance is not so gratifying from 
the shipbuilders. The demand for merchant steel has subsided 


| considerably, and there is a weakening in prices which rather 


retards than stimulates the placing of large orders. Basic pig is 
dull and weak, as are other kinds, and there is scarcely any business 
worth noting. It seems as though -the entire industry was 
paralysed for the time being, and even strictly legitimate business 
is postponed as long as possible. There is some improvement 
in the tin-plate mills, and a partial resumption of activity has taken 


| place. 


The German Steel Convention. 

The sales of the Steel Convention in November last year 
were 423,950 t., or 15,877 t. less than in October ; the decrease is | 
| more marked in semi-finished steel than in the other articles, 
| 115,891 t. of the former having been delivered, as against 120,014 t. 
in Uctober last year. 


Coal in Germany. 

} Increasing demand is reported for coal and coke, both in 
| Rheinland-Westphalia and in Silesia; the sharp frost that has 
| now set in caused a further improvement in the demand for | 
house fuel, and stocks are rapidly decreasing. The South German 
market consumes largely, and shipments up the Rhine have been | 
extensive of late. 


| 
Austro-Hungarian Iron Business. 
| 


Though trade in iron and steel generally is quiet, and | - ; 
| exception of some speculative sales. 


| several works are idle now, owing to stock-taking and repairing, 
| there was a fairly strong tone maintained in the different depart- 
| ments. Some of the larger blast furnace works are reported to be | 
provided with orders till far into the third quarter. A poor trade | 
continues to be done in girders, and bars, too, are neglected. | 
Plates for shipbuilding purposes are in good request. The rise in | 
| the export tariff for raw iron ore on the Hungarian State | 
| Railways is of considerable importance to the Hungarian iron | 
industry, which has been complaining for some time past of a | 
| searcity in iron ore. Fuel of every description meets with regular | 
and satisfactory demand in Austria-Hungary. A scarcity of 
es ee is generally feared if the cold weather should last. There 
| is already much stiffness shown in prices. 


Steady Trade in Belgium. 

The slight improvement that was reported early in | 
| December continues. ‘The bar trade appears to be gaining in | 
strength, and the export price varies between 130f. and 134f. p.t., | 
| f.o.b. Antwerp, for bars in basic, while iron bars are quoted 135f. | 
| to 137°50f. p.t. Foreign demand shows a little more life, but on 
| home account only a limited business is done. For girders the 
export price of £5 9s. f.o.b, Antwerp is quoted, demand being 
very weak. Plates, as well as sheets, are in limited request ; 
common plates in iron and steel are quoted 155f. to 159°40f. p.t., 
but manufacturers find it difficult to obtain these prices. The | 


Belgian coal market is very firm ; house coal as well as engine fuel | 
has been very strongly inquired for during the week, and stocks | 
are comparatively small. A new law, concerning the reduction of | 
the working hours in mines, to eight hours per day, is causing | 
much uneasiness among the coalowners, because a reduction of the | 
working hours means limited output and raised costs of produe- 
tion. Belgian import in coal during the first eleven months of | 
last year was 4,830,500 t., while export amounted to 4,358,396 t. 
An abatement in demand is noticeable in the coke trade, the com- 
petition of German producers being exceedingly keen. 


| 
France. 


A quiet sort of trade is done on the French iron market. | 
Coal, on the other hand, continues very stiff, demand being satis- | 
factory in spite of the want of animation in the iron business. | 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 19th, 1907. 
INQUIRY among some of the leading steel companies to-day 
affords some encouragement as to steel rail demand during 
January. The better feeling is-based upon inquiries which have 
| been received since Monday. - These inquiries. cover considerable 


| 1500 


Some ten or eleven thousand men have been set to work in 
Pittsburg mills after a suspension of several weeks. In a general 
way there is nothing of a gratifying nature to report at present 
in the American steel trade. The larger manufacturing interests 


| express a confidence in the resumption of normal activities about 


the opening of the spring; but this appears to be merely an 


| opinion without any solid facts for its foundation. The 
| extreme curtailment may prove to be a mistake ; but it is the 


usual course of American steel and iron makers. Should the 
disturbances of the past three months subside, normal demands 
will assert themselves, and business will rapidly improve. 

The copper market is still dull and heavy, and nothing but abso- 
lutely necessary business is being done. Lake is quoted at 13 tu 


| 13}, electrolitic 13, and casting 123. The various reports from 
| copper centres are discouraging. Total exports from -December 
| 1st to date, 24,916 tons. 


Lead is heavy and weaker at3°35. Tin is inactive with the 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. F, J. TREWENT, of 43 and 44, Billiter-buildings, Billiter- 
street, E.C., asks us to state that the style of his firm has been 
altered to F. J. Trewent and Proctor. 

Mr. J. SAMBIDGE, late of the British Westinghouse Company, 
and Mr. E. W. T. Ward, late of the Phoenix Dynamo Manufac- 
turing Company, have opened offices at 17, Victoria-street, 8. W., 
as mechanical and electrical engineers. 

From the commencement of the year the London and District 
Agency for the ‘‘ Wilkinson” full steam temperature feed-water 
heater apparatus has been transferred from Messrs. Hall and Co. 
to rg 3 J. L. Cateaux and Co., of 10, Bush-lane, Cannon- 
street, E.C. 





Tue Treasury has made a grant of £1000 towards the 


cost of erecting a breakwater at Sennen Cove, on the Cornish 


| coast, which will make it possible to launch the lifeboat at that 


point in any weather and at any state of the tide. 


ConTracts.—-The Parsons Motor Company, Limited, of South- 
ampton, has just received an order for one of its 60 horse-power 
four-cylinder Parsons motors to use ordinary lamp oil fuel, and for 
direct coupling to a centrifugal pump for South America,—The 
Treforest Electrical Consumers Company, Limited—South Wales 
Power Company—having decided to extend its plant, has placed 
an order with the British Westinghouse Electricand Manufactur- 
ing Company, Limited, for one 3000-kilowatt turbo-generator, 
500 revolutions per minute, and complete high vacuum surface- 
condensing plant fitted with the Westinghouse-Leblane dry air 

ump.—Amongst the recent orders received for the Wil- 
inson full steam temperature feed-water heater are those 
from the Calico Printers’ Association, the Associated Portland 
Cement Company, Pease and Partners, Clarke, Chapman and Co., 
| Goodwin and Co., Pilkington Brothers, and the Hucknell Torkard 
| Collieries Company, for the electricity works of Blackpool, 
| Blackburn, Londonderry, Bedford, Ashton-under-Lyne, Luton, 
| and Wakefield.—Bruce Peebles and Co., Limited, have received 
| from the Cardiff Corporation an order for a 250-kilowatt 
Peebles La Cour motor converter, this being a duplicate of the unit 
reviously ordered. The same firm has secured, through Messrs. 
Villans and Robinson, the Stepney Borough Council's order for a 
2000-kilowatt 6000-volt 50-cycle three-phase turbo-alternator, to 
be driven at 1500 revolutions per minute by Wijlans and Robine 


| son’s steam turbine 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is eon municated from abroad the name and address 
of the Communicator ix printed in italics, 

“when the abridgment ix not illustrated the Specification is. without 
cvengs. 

(pies of Specifications may be obtained at the Patent-ofice Sale Branch, 

25, Suuthampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
on Lof the abridgment is the date of the advertisement of the acceptance of 
1) complete specification. , 

ty person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the ent of the abridgment, give notice at the 
Pitentofice of opposition to the grant of a Patent, 


STEAM ENGINES AND EOILERS. 


92°09, December 14th, 1906.— IMPROVEMENTS IN SECTIONAL 
WATER-TUBE BOILERS, Percy Richard Julius Willis, of Fife 
House, Kingston-on-Thames.— Communicated to him by Yasuzo, 
Wadagaki, of the City of Sasebo, Japan, 

‘his patent relates to that class of boiler which has headers in 
front, from which flow and return pipes extend to the rear of the 
boiler casing. ‘The invention has many objects. One is to provide 
a boiler of this character in which one or more of its sections may 
be used as a feed-water heater. A further object is to provide 
means combined with the boiler and water-feed device whereby 
the steam is superheated by the products of combustion, and also 
whereby the superheating device can be flushed during the whole 
period in which steam is being raised in the boiler, and before | 
starting the engines in order to prevent overheating of the tubes. | 
The general construction of the boiler will be readily followed from 
the engraving. It consists of a steam drum and the usual headers 
H. Each of the headers consists of an outlet header J, a return 
header K, and inclined pipes, which are connected at their front 
ends to the headers and at their rear ends to return elbows or 
junction boxes. The headers have their upper ends in communica- 
tion with the drum through the short pipes D. The return headers 
K depend from the drum with which they are in communication 
through the short pipes L. In order to heat the water supply to 


THE ENGINEER 





section which allows the connection of the rings ¢ to form stiffen- 
ing rings between the rows of vanes.— December 18th, 1907. 


21,649. September 3Cth, 1907.- IMPROVEMENTS RELATING TO 
Evastic FLUID TURBINES, Jonathan Sherman Green, of Box 152, 
Pittsburg, Pen neylean ia. 

Both the revolving and stationary blades in steam turbines are 
frequently subjected to the corrosive and erosive action of wet 
steam and water of condensation. The object of this invention is 
to produce a blade cheap tu manufacture which will be at once 
stiff, resilient, and capable. of withstanding corrosive and erosive 
actions. Here the blade is protected by a copper cover. The core 
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cover which is welded to the core. In constructing the blades 
embodied in the invention an ingot or billet of mild steel or iron is 
provided with a protective metal cover or envelope, which is 





the boiler one or more of the sections H are used as feed-water 
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Fig.2 


heaters. The superheater consists of three oblong boxes abc 
arranged horizontally from side to side of the boiler at the rear 
and above the generating tubes. The boxes a and » are shorter | 
than c and are arranged in alignment above it. The steam passes 
through the U-shaped tubes shown in the illustration. From the 
upper part of each of the shorter boxes, tubes extend horizontally 
into a compartment R within and divided off from the remaining 
part of the steam drum, but communicating with it by means of 
narrow slits or openings through the dividing wall. The openings 
of the tubes within the compartments are at a lower level than the 
other diaphragm, so that by means of a valve and pipe or other 
connection water may be admitted to the compartment and to the 
superheating tubes and boxes to flush them, the lowest box being 
titted with a blow-off cock. The steam outlet from the drum is 
arranged in such position that the steam has to pass through the 
superheating apparatus and back to the drum before it emerges from 
the outlet. When very highly superheated steam is required the 
steam drum is enclosed within the boiler casing ; there being a 
suitable manhole therein through which access may be had to the 
tubes. . In some instances, the boxes of the superheater are dis- 
pensed with and, instead, the tubes which extend from the steam 
compartment of the drum to the rear of the generator have im- 
parted to them a series of bends, or they may be coiled before 
returning to the steam drum.—December 18th, 1907. 


TURBINES. 


February 22nd, 1907.—IMPROVEMENTS IN AND RELATING TO 
THE CONSTRUCTION OF ELasTic FLUID TURBINES, Birger 
Ljungstrim, of Fleminggatan, 8, Stockholm. 
The present invention relates to that class of radial flow turbines 
in which each vane ring is traversed only once by the driving fluid 
orsteam, Itis necessary with these turbines that the fluid shall pass 
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Fig. 3. 


through a large number of cylindrical vane rings placed outside of 
or threaded into each other and divided alternately into two 
conse relatively to each other. The leakage is frequently 
deaia — and in order to minimise this waste the inventor has 
ag i the special blade rings under consideration. As shown 
en igs. 3, 4 and 5 of the accompanying drawing, according to the 
please invention the vane-rings are not divided but are formed as 
wit tae rings with the vanes divided into two or more lengths 
hey tl e = section bent in the same direction, and supported 
rl ling late complete carrier or fastening rings, which are 
Seu Jn one continuous piece with the vane ends or otherwise 
pay Aree age thereto, and therefore need not project outside 
durabl e the inner or outer edge of the vanes. In this manner 
radial : Inrange or drums are constructed having a very slight 
cna pes nsion and at the. same time small diameter and large 
por seas obtained. Fig. 5 is a sectional view of a vane-ring 
poe we of several single rows of vanes a, each made separately, 
made i n connected together. The vane-ring is consequently not 
i n one continuous piece as indicated in Fig. 4, but built up 

) 


«f two or . 
more complete ri i : . . 
mounted betw i ngs a, each with a single row of vanes 





een two complete concentric rings « turned with a | are the controllers, BB the batteries, and CC the motors. It will 


welded on to it by a process which has proved to be effective. 


| billet, with its protective covering, is then worked as an integral 


mass, and is eventually drawn into strips of the desired blade 
section and cut into proper lengths, —December 18th, 1907. 


INTERNAL COMBUSTION ENGINES. 


16,817. July 23rd, 1907.—-IMPROVEMENTS IN CYLINDERS FOR 
INTERNAL“ COMBUSTION ENGINES, Thomas Greves, 20, Old- 
square, Warwick. 


| The patent relates to water-jacketed cylinders for internal | 
combustion engines, and has for its object the construction of a 


water jacket cast with double walls in one piece and a separate 
liner or cylinder, the end of which slides within the water jacket, 
and makes contact with the inner walls of the water jacket. 
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construction is clearly shown in the drawing. The water jacket A 
is cast with the valve chambers complete in one casting. At the 
lower end there is a flange D or lugs, for attaching it to the 
cylinder liner C, for which purpose there is a corresponding flange 
E on the liner. A joint is made at the top of the cylinder or liner 
to prevent the escape of gases, and in some cases the joint is made 
between the flanges which join the cylinder lining to the water 
jacket. — December 18th, 1907. 


ELECTRIC LOCOMOTIVES. 


18,498. August 15th, 1907.—OpERATIVE SysTEMS FOR ELECTRIC’ fi 


Locomotives, Otto Bohm, 20, Schittbauerdamm, Berlin. 
This invention relates to a method of control for accumulator 
locomotives, which enables any number of locomotives coupled 
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A is preferably made of iron or mild steel, and B is the copper | 
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| the friction coupling will sli 
|} to act instantaneously. 


{ 

be seen that all the batteries, motors, and controllers are in series, 
the controller on the locomotive without a driver being set for full 
speed. The arrangement is obviously applicable to any number 
of locomotives if the controllers on all the locomotives without a 
driver are set for full speed. ‘To work any one locomotive sepa- 
rately the battery B is simply connected to the motor C by means 
of the end lead, as shown in the lower illustration. — December 18th, 


1907. 
CIRCUIT BREAKERS. 
2227. January 29th, 1907.—IMPROVEMENTS IN OR RELATING TO 
OVERLOAD ELECTRIC CrRcUIT BREAKERS AND THE LIKE, 


Siemens Brothers’ Dynamo Works, Limited, of York Mansion, 
York-street, Westminster, and Charles Rowland Palairet, of 
55, Waverley-road, Redlands, Bristol. 

The object of this invention is to provide a simple, cheap, and 
effective time Jimit device which enables an overload to be carried 
for a few seconds—-say, 25 seconds for a slight overload, down to, 
say, 1 second for a large overload—-whereas for a more dangerous 
overload, such as a bad short circuit, the action is instantaneous. 
Instead of using dashpots or trip catches to govern the release of 
the switch, as is often done, a train of wheels governed by a fly 
regulator is connected with the moving plunger of the circuit 
breaker, so that should the plunger begin to move under the action 
of an ordinary overload, it will throw the train of wheels into 
motion, and will not be released and allowed to complete its motion 
and work the main switch until the wheels have completed a 
certain number of revolutions, and the interval in which they do 
this varies aecording to the overload.. The connection with the 
train of wheels is made through a friction coupling device capable 
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of being regulated to slip more or less easily. The friction 
coupling is so set that if the overload should be excessive, say, 
per cent., then the pull of the plunger will be so sudden that 
at once and allow the circuit breaker 
e device should be understood by 
reference to the illustration. A is the lower end of the core or 
plunger of the circuit breaker. This plunger, working in a sole- 
noid. . B represents the train of gear wheels which is controlled by 
the fan brake B'. The rack rod shown at D is provided with a 
toothed part represented by the horizontal dotted lines, the upper 
end of this rod being connected to the plunger A by means of a 
pin. The pinion wheel F engages with the rack on the rod D ;, 
this pinion being mounted on a shaft and connected with the 
gear wheels B by the friction coupling C. The necessary grip or 
friction between the parts of the clutch is obtained by adjusting 
the spiral spring to be seen at the left of the clutch. At H there 
is a ratchet-and-pawl arrangement, which serves after the manner 
of a free wheel, to drive the wheel K, and with it the train B, when 
the clutch axle turns in one direction, but leaves it free in the 
other direction. When an overload occurs the solenoid attracts its 
core A, and the rack rod D tends to move upwards, so causing the 
pinion F to revolve and drive the clockwork, which it does at a 
Seer depending upon the magnitude of the overload. The train 
and fan B! are driven by the clutch C, the whole acting against 
the action of the retarding fan B'. After a certain number of 
revolutions the rack teeth on the rod D clear the pinion F, when 
the plunger is free and instantly completes its upward movement, 
thus working the switch in the usual manner. In the event of a 
dead short, the solenoid pulls up the rack with such force that the 
friction clutch slips and the rack teeth on the rod D clear the 
pinion instantly, and the circuit breaker is operated in a small 
fraction of a second. Owing to the ratchet-and-pawl connection 
referred to, the rack can move downwards freely when resetting 
the switch.— December 18th, 1907. 
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COMMUTATORS. 


January 5th, 1907.—IMPROVEMENTS IN AND RELATING TO 
CoMMUTATORS FOR DyNaMO ELECTRIC MACHINES, Abraham 
Lincoln Rhodes, of 44, Windsor-road, Doncaster. 

This invention has for its object an improved method of holding 
the segments of a commutator in place whereby an equally rigid 
construction is said to be obtained with a smaller weight of mate- 
rial than is necessary with other methods. In this method, instead 
of using solid wedge-shaped rings to’secure the segments in place, 
as is commonly done, rings of bent sheet metal are employed, so - 
that the weights of these parts are considerably reduced. The 
illustration shows the construction for a small commutator, partly 
in section and partly in elevation. . A is the casting upon which 
the commutator is built. B B are the segments of the commuta- 


316. 





| 
| 


| 








| 
together to be operated with one controller. The upper illustra- 
tion shows two locomotives operated on this system, where A A 








tor. At each end of the segments, at the under part, there are 
V-shaped grooves, shown at C C. The end rings D D are made of 
sheet metal, such as sheet steel, these being cut, stamped, or 


| otherwise moulded, so as to assume a suitable form, the exact 


shape depending upon the design of the remainder of the com- 


| mutator structure. These metal rings DD must obviously be 


separated from the commutator segments by insulating material, 
as shown at E. In order to screw the rings up tightly, back 
plates, as shown at F F, are provided, which receive pressure from 
the annular nuts GG. For larger machines, instead of these 
nuts, metal rings, built up in segments, would be employed, 
one ring being rigidly fixed to the commutator spider, and the 
other ring would be free to slide.on the spider, and would be con- 
nected to the fixed ring by bolts passing through the two. Such 




















































































































THE ENGINEER 


Jan. 10, 1908 








a construction is equally capable of having Tthe present invention 
applied to it, because the rings may be caused to press against the 
plates F F, or may themselves. be formed with a flat inner surface, 


tee $16 


in which case the plates F_F could be dispensed with.—-Decenbe 


18th, 1907. 


SHIPS. 


13,961. June 17th, 1907.—Nrw or IMPROVED 
REDUCING OR PREVENTING THE ROLLING MOVEMENTS OF SHIPS, 
Victor Crémien, of 6, Rue @ Ulm, Paris. 

The object of this invention is to provide a means, applicable to 
any ship, adapted to oppose a considerable resistance to the 
departures which the ship tends to take with respect to its position 
of equilibrium, and also completely to deaden or to absorb the 
oscillations which the ship would otherwise execute before return- 
ing to its initial position. 
accompanying engraving. The principle employed is that of 
allowing a plate to oscillate about an axis in an enclosed casing 
filled with a viscous liquid, the arrangement being such that as soon 


as a tendency to roll is manifested the friction produced between 


N°13.961. 











* the mass and the liquid absorbs the excess of energy due to the 
ship’s own movements of oscillation, and immediately reduces such 
tendency. The axis of the pendulum is arranged in a plane pass- 
ing through the centre of gravity of the ship. The inventor states 
that experience has shown that the weight of the controlling 
mechanism need not exceed one-thousandth that of the ship. The 
pendulum works preferably in a solution of glycerine and water, 
and is so weighted as to remain normally vertical, and to consti- 


tute a pendulum oscillating about the central shaft under the action 


of a couple which may bean appreciable fraction of the product 
P (rv — a), when P represents the total weight of the ship and 
(r — a}its metacentric height—that is to say, the distance between 
the metacentric and its centre of gravity.—December 18th, 1907. 


GAS PRODUCERS. 


28,234. December 18th, 1906.—ImPROVEMENTS IN PRODUCER Gas 
GeEyERATORS, William John Crossley, of Crossley Brothers, 
Limited, Openshaw, and Thomas Rigby, of the Square, Fair- 
field, Manchester, 

The invention relates to improvements in suction gas producers, 
and particularly to those producers in which bituminous coal is 
used. The fuel is first partially burned and subjected to heat in 


N° 28,834 
Fig.l 





Sectional Elevation 


Section through AA thro’BB 


such a manner that the volatile matter is’expelled and%the tarry 
matters contained therein consumed, the coke resulting from this 
primary combustion being thén passed into the gas producer and 
consumed by the produets of the primary combustion either alone 
or With a secondary air supply or steam, or both. As will 
be seen from the illustration, the plant is rectangular. The 
féatures inelude an inclined fire-grate near the top of the 
generator where the primary combustion takes place. The fuel 
gradually slips down from here into the producer below, the 





| constructed in the shape of a boat. 
| slot cut in its bottom, this slot being fenced round to the height of 


APPARATUS FOR | 


The arrangement is illustrated in the | 





| that is necessary. 


| provided which can be thrown into gear with 








inclination of the descent being so adjusted that the volatile 
elements of the fuel will have been expelled from the resultant 
coke before the latter reaches the producer. These products of 
combustion from the fuel pass, as shown by the arrows, down a 
= flue to and through the gas producer proper, together with 
the necessary secondary air, steam, which enters the producer 
through a suitably-arranged cock, such as wim? The gas is 
tuken off preferably at the position shown in the engraving. 
December 18th, 1907. 


FLYING MACHINES. 


1004. January 15th, 1907.—AN 
George Wallace, 49, Totterdown-street, 

Ss. W. 
As will be seen from the engraving, the flying machine is 
This boat has a longitudinal 


MACHINE, 
London, 


IMPROVED FLYING 
Tooting, 





the side of the boat to prevent water getting inside, should the 
machine drop in the water. 


attached to the first ring to engage with sockets in the second 
ring in such a manner that the first ring may swing freely in the 


| second ring. Serews to engage with sockets in No. 2 ring are | 


placed in the two opposite sides of the hull of the machine, and a 


| direction coincident with the horizontal axis of the rings, in such a 


munner that the hull of the machine may swing freely in ring 
No. 2. Top and bottom inside bearings are fixed to the vertical 
axis of No. 1 ring, and an axle having a crank is put in a 
suitable position. This axle the inventor calls the gyrostat axle, 
and attached to it is a heavy dise called the gyrostat disc. Two 
wing axles are placed transversely underneath the disc, and on 
one end of each wing axle is placed an excentric dise, each dise 
having’ attached to it a sleeve and rod; these rods pass 


N° 1004 














through guides so arranged as to enable the movement of 
the rods to be altered from an upward to a forward or back- 
ward movement or vice vers. Hinged joints are attached 
to the end of the excentric rods, and to these joints 
wings of suitable construction are fastened. The connect 
ing-rod of an engine or motor is coupled to the gyrostat 
axle crank. The gyrostat tends to maintain equilibrium, 
and in order to emphasise its effect the rings are partially 
filled with mercury. Should tilting occur the mercury would 
immediately run by gravity and restore the equilibrium, being 
aided by the gyrostat. There is a tail at the rear of the machine 
to which a lever is attached in such a manner as to be capable of 


ewe 


movement in any direction for the purpose of guiding the machine | 
in air, a current of air being created by the action of the wings. | 


To ascend, the engine is started, imparting motion to the wings; | 


flight can be accelerated or retarded by movement of wing axle | 


pulleys ; direction to left or right can be obtained by moving one | 
wing axle pulley nearer to or farther from the centre of the disc, | 
thus moving one wing faster or slower than the other, in conjunc- | 
tion with the tail. To descend, a slower motion of the wings isall | 
Should the ngine break down, the tail and wings | 

are so arranged as to form a parachute, and so break the fall. g 

order further to minimise the danger of falling, pedals can be 
‘the gyrostat, and | 


which may be worked by the occupant of the car. In order to 


| still further minimise the danger of falling, the walls of ‘the | 


machine may be made hollow and filled with hydrogen under | 
pressure ; this could be utilised to fill a balloon which may be | 
carried uninflated and so add buoyancy to the machine. A screw 
propeller is shown in the engraving attached to the rear of the 
machine in such manner that it is rotated by gyrostat by means of 
gearing. Should the machine fall into the water it will thus act 
as a boat.— December 18th, 1907. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


871,526. REVERSIBLE TURBINE, M. H. P. R. Sankey, London, 


England, assignor to Melms, Pfenninger and Sankey, Limited, 
Loudon, England, a Corporation.—Filed September 4th, 1906. 
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*%There are three claims.. The first runs:—In an elastic fluid | 


turbine having a forward driving turbine and. a reversing turbine | 


A hollow ring is placed through the | 
| slot, and at right angles to it another-ring is placed in such a | 


| manner as to encirele the machine transversely. Screws are | 


mounted upon a common shaft within the same casing, the combi- 
nation of an action and reaction forward: driving turbine with 
combinéd action-reaction reversing turbine of the drum type 
having a diameter substantially equal to that of the said forward 

driving turbine 
871.227. GEARING. 
thtiebolaget Separator, 

July 26th, 1905. 

This invention consists in the titting of a coiled spring under the 


B. Ljuugstvim, Stockholi, Sweden, assiqno: 
Stockholi, Sweden, a company. Files 








worm of the driving gear of a cream separator in order to get 

resilience. There are four claims. 

871.341. CENTRIFUGAL AND TURBINE PUMP AND THE LIKE. 
C. #. Jaeger, Le iprg, Germany, Assi guor to International Steaw 
Pump Company, New York, NVY., a Corporation of New Jersey 

Filed January tAth, 1907. 
In a multi-stage centrifugal, turbine, or similar pump or motor 
the combination with impellers E having the curved inlets, and 


curved counterbalance discs ¢ facing the inlets, of partition walls 12 
forming shaft bearings and closing the chambers between the discs 
and the preceding impeller chambers. There are four claims. 
871,349. Atk Pump.-—G. de Laval, East Orange, N.J., assiqgnov to 
the Blake and Knowles Steam Pump Wor ks, New York, N. oF 
a Corpovation of New Jersey.— Filed May 28th, 1906. 
There are two valveless buckets with a common delivery chamber 


half-way and a common suction chamber, as shown in the drawing. 
The buckets are coupled by a beam and driven by one or two steam 
cylinders, There are six claims. 
871,880, Two-TIME COMBUSTION ENGINE, #. Tuckermann, Bath, 
near Dusseldorf, Germany.—Filed August 7th 1906. 
The third claim runsas follows:--In a two-cycle explosive engine, 
a seavenging air chamber and a mixing chamber. combined with 


_ an air pump cylinder having peripheral air openings, a gas pump 


cylinder having peripheral gas openings and a gas supply pipe. 
means for connecting the- air openings with a scavenging air 


| chamber, means for corinecting the gas openings with the gis 


supply pipe, and means for connecting the ends of the air and gas 
cylinders with the mixing chamber. There:are three claims. 
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Steel Manufacturers, Shipbuilders and Engineers, 
Head Office: CYCLOPS IRON & STEEL WORKS, SHEFFIELD. 
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GRIMESTHORPE ORDNANCE, STEEL, TYRE & SPRING WORKS, Sheffield] 
YORKSHIRE STEEL and IRON WORKS, Penistone. 


Lonpon OFFICE : Mv towrnen inon won; worunein-” | Q VICTORIA ST., S.W. 


NEW OAKS COLLIERIES, near Barnsley. 
SHIPYARD and ENGINEERING WORKS, Birkenhead. 
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“GROUP of TYRES. Total Weight, 80°\Tons. 


: RAI LS, FISH PLATES & ACGESSORIES. 
TYRES. STRAIGHT & CRANK AXLES. SPRINGS. BUFFERS. 


LOCOMOTIVE, CARRIAGE and WAGON WHEEL 
CENTRES and CASTINGS. = 


TOOL STEEL. SPRING STEEL. FILES & RASPS. 
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STEEL CASTINGS 


For HYDRAULIC MACHINERY, including CYLINDERS, RAMS, 
GLANDS, BASE PLATES, ENTABLATURES, &c. 











sole Makers or “ERA” MANGANESE STEEL which is the 


: ‘ Best Material for Special Tramway Track Work, Crushing Machinery, &c, 


Is STEEL FOUNDRY C0., LD., 
HADFIELO'S L° SHEFFIELD. é (Spl) u49 
' * . 
HYDRAULIC | PRESS” BASEe PLATE. Weight 22_ Tons. _ SHEFFIELD. 








zs OHN BIRCH & COo., Lrb. 


3, LONDON WALL BUILDINGS, LONDON WALL, LONDON, E.C. 


Telegraphic Address—‘ ENDEAVOUR, LONDON.” 








Purchase, Inspect, and Ship Material and Machinery Estimates, Plans, and Specifications submitted for 


for Engineers and Contractors abroad, and act as all classes of Machine Tools, Machinery, Sea-going 
and River Steamers, Barges, Dredgers. Rails and 


Home Agents for Foreign Dockyards, Arsenals, 
Rolling Stock provided to Main Lines. 


Railways, Engineering Shops, Foundries, &e. 


Planters and Contractors supplied with Medium, Light, and Portable Railways complete. 
CORRESPONDENCE INVITED. 
Monthly Prices Current of Engineering Material mailed free on application. 


Telegraph Codes used :—Our own Private Code and 12 others. (Spl) Bm 62 














BLOWING & ‘PUMPING ENGINES. 


MINING & HEAVY MACHINERY. 
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DAVEY, PAXMAN & CO., Lid. 


“PAXMAN” PATENT GAS ENGINES. 
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GAS PRODUCERS. 
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ICE-MAKING AND REFRIGERATION 


OVER 6600 MACHINES SOLD. 
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INDIAN RAILWAY ECONOMICS. 
No. .®—THE FLAWS IN THE OLD CONTRACTS, 


\s the policy reintroduced by the Government of India 
late years of throwing railway enterprise open to 
wivate syndicates has met with but a qualified response, 
ill be well to inquire into the defects obtaining during 
the first essays at the promotion of railways under con- 
tracts between the Secretary of State and the companies. 
The analysis should serve to banish any doubts that may 


of 


} 


it W 


linger as to the possibiltty of a repetition of the experi- 
ment in the present day with very different and much 
nore happy results. 


Want of co-operation between the Indian Government 


and the railway boards made itself manifest at an early 
period, and the absence of true co-partnership in the 
essence of the contracts must be held primarily respon- 


sible for the presence of this disintegrating element. ‘his 


is a point to be emphasised, as it accounts almost exclu- 
sively for all that followed. With no division of profits 
below 5 per cent. because of the rebate—and very tardy 
division above the 5 per cent. because of the factitious 
adoption of this percentage — based not on the prospec- 
tive paying capabilities of the railways, but on the market 
value of money at the time as between borrowers and 
lenders—it soon became evident that it was not the 
business of the railway directors to economise in capital 
outlay, and that quite a contrary policy was the right one 
for them to foster. The augmentation of a 5 per cent., 
and at the same time absolutely secure investment, 
could not fail to be attractive to shareholders, and 
thus a seale of expenditure which would have seemed 
reckless in the construction of railways under more 
normal conditions was in this case indulged in with 


legitimate business perspicacity. It became the en- 
deavour of the railways to sink more and more 
capital, and as ultimate issues were further safe- 
guarded to the companies by clauses in the con- 


tracts under which Government was pledged ultimately 
to purchase the properties on an assessment based 
on cumulative capital expenditure at the time of purchase, 


there were no efficient bulwarks left to protect Govern- | 


ment against an undue growth of the capital account. The 
danger of such wholesale extravagance was, of course, 
not originally contemplated by Government, but some 
possibility of a conflict of aims in the matter of outlay 
was foreseen by the framers of the contracts, who, there- 
fore, by stipulations therein contained, placed the custody 


of State interests in the hands of Government examiners | 


of accounts and consulting engineers. In theory the 
control was thorough, but in practice it failed to stem the 
rising tide of disbursement. The Government audit—in 
the hands of officers trained in the traditions governing 
the minute check on money transactions enacted by the 
P.W.D. code, but unfamiliar with the elasticity of com- 


mercial speculations—assumed a purely mechanical 


verification of the arithmetical correctness of vouchers, | 


and did not touch the fundamental question of the pro- 
priety of the various items of expenditure itself. ‘This 


feature the consulting engineers were officially empowered | 


to watch—all estimates being subject to their sanction ; 
but here, again, a deficiency in technical business know- 
ledge stood in the way of efficient wardenship of the 
general finances. The P.W.D.,a department devoid of 


railway experience, had to be drawn on for the personnel | 


to man this branch. Officers of high rank were indispens- 
able in order to give prestige to secretarial representation, 
and so to Chief engineers and Superintending engineers 
fell the lot of being transferred suddenly from a field in 
which they were doing brilliant work for India—as magni- 
ficent roads, barracks, fortifications, and canals testify 

into an atmosphere completely foreign to their element. 
With a few exceptions neither the Military nor Civil 
engineers succeeded in grasping the salient points 
of the situation. Theirs to that the orders 
of the Sirkar be strictly enforeed—the safety and com- 
fort of passengers, the careful inquiry into and alloca- 
tion of blame in cases of accidents, the observance of the 
limitations laid down by Government in respect to rates 
and fares to protect the public against the evils of inor- 
dinate competition—matters of this kind, for their 
guidance in which their duties were minutely defined, 
they controlled with that energy and ability for which the 
Corps of Royal Engineers and the Civil P.W.D. has 
ever been noted; but it may be casily conceived that 
hard work on these lines served to divert the attention of 
these officers from questions touching the ultimate 
interests of Imperial finance, under contracts made by the 
Secretary of State, for the constructional weakness of 
which contracts the Consulting engineers could in no way 
hold themselves responsible. It may be 


see 


ofa relaxation of restraint was courageously urged upon 
the Secretariat by officers of exceptional ability and 
acumen, their representations were, unfortunately, as a 
rule, disregarded at Simla by reason of the paucity of 
prerogative conferred on the State authorities by the 
conditions of the contracts. Undue interference by 
Government—or interference regarded as undue by the 
railway Boards—was, moreover, promptly made the 
subject of an appeal to the Secretary of State, who, in 
his turn, deemed it politic not to press matters to the 
point of increasing friction in the relations between his 
Government and the companies. 

lhe control being weak became, like all weak control, 
vexatious. The Agents, working under instructions from 
their London Boards on an altogether higher plane, 
regarded the perpetual interference in details by the con- 
sulting engineers as petty, and unworthy the real interests 
of these great railway undertakings, with the inevitable 
result that the friction thus set up served but to widen 
the disunion between the Government of India and the 
companies, the cementing of which represented a measure 
essential to the success of the guaranteed railways 
system as a whole. True, as time passed, the situation 





added that | 
under the few exceptions referred to in which the danger | 





improved to a great extent as the engineers in this 
branch gained experience of railway working by service 
on State railways prior to being drafted into the consult- 
ing engineers’ department; but it had so grown to be the 
fashion to regard consulting engineers as fifth wheels in 
the coach that the friction alluded to unhappily 
con inued to exist—though modified in intensity—until 
its culmination in the recent withdrawal in toto by the 
Government of India of this office of control. This is 
not the place to question the wisdom of this slackening 
of authority; that is a point to be looked into when 
the lines on which future contracts may be based are 
investigated. The consulting engineers’ functions—for 
good or evil—if not dead and buried, have been at least 
suspended sine die on the representations of the London 
directors through the instrumentality of their agents, 
who gave evidence before the special Railway Commis- 
sioner some years ago; and if this reform produces the 
effect of imbuing railway promoters in the future with 
more confidence than was inspired in the past, it may 
justify itself eventually—though at the heavy cost to 
both Government and the railway boards of the loss of 
a department of distinguished ability and honesty .of 
purpose, which, whatever its shortcomings in failing to 
understand and deal with the financial problem in its 
wider aspects, will be regretted when its absence brings 
to mind many good offices rendered in difficult issues, in 
which the local knowledge of its officers and their 
intimacy and sympathy with the labours of the railway 
staff often proved invaluable unguents. 

The policy of the directors being characterised by a 
scarcely-veiled endeavour to sink capital in concerns 
which produced handsome dividends regardless of the 
factor of gross earnings, it requires no great stretch of 
imagination to perceive that a direct inducement to 
squander money was unintentionally held out to the staff. 
Waste in revenue expenditure, as well as of capital funds, 
took place—though in a minor degree—for obviously 
| under conditions affording a ready-to-hand subsidy to 
| cover deficits in dividends the usual safeguards to economy 
of working were wanting. That revenue suffered less than 
| capital is to be traced to the comparative facility with 
which the Government Examiners of Accounts checked 
the relations between gross earnings and working 
expenses. In balancing this equation, the statistics of all 
| railways in the world were at their disposal for purposes 
of comparison, whereas no such table of reference is, or 
| can ever be, of much practical use when checking cost 
| per inile of railway construction. But this test, notwith- 
standing, there was much leakage, because, if at any time 
revenue was found to be strained beyond the codal limit 
allowed by the auditors, a convenient loophole, in the shape 
of the complicated and by no means well defined alloca- 
tion rules, was generally to be found, and many objec- 
tionable items legitimately chargeable to revenue went to 
| swell the total of excesses over sanctioned capital esti- 
mates. 

All this want of business principle in handling finance 
produced, in some notable cases, a demoralising effect on 
| the staff, and there are some dark chapters in the history 
| of the old guaranteed railways system which, if better 
| not dwelt on for obvious reasons, had better also not be 

wholly forgotten nor ignored by the high contracting 
parties when designing contracts in the future. Bad and 
| inordinately expensive work, ruinous contracts, the accept- 
ance of stores of inferior quality, and premature renewals 
in the feverish endeavour to spend money were a few of 
the evils consequent on this fall below a correct moral 
| standard on some of the railways. Happily, the State railway 
régime may be thanked for a marked improvement of 
| tone in this respect throughout India’s railways generally. 
The unquestioned integrity of the officers of the P.W.D. 
their traditional and disinterested loyalty to Government, 
strained to the utmost by treatment the very reverse of 
reciprocally liberal, sowed good seed which produced 
healthy crops of fidelity and probity all round. 





affairs of a large business, however attractive the policy 
may, by fortuitous circumstances, be made to appear, 
pays the penalty by undermining the foundations on 
which the structure rests. 

Another drawback, for which neither the boards nor 
| the staff were responsible, was the highly inconvenient 
| system of budgetting—carried on to this day—in the 
| Public Works Department, and, indeed, in the whole 
| financial department of the Government of India. We 
| refer to the official year, which, opening on the 1st of April, 
closes on the 31st of March. The rule is that all sanc- 
tions opened during any official year end automatically at 


| 


clude a definite annual forecast of expenditure in any 
department, and subsidiary budgetting takes place every 
three months, if not oftener, it frequently happens that 
over-caution during the first nine months results in heavy 
unexpected balances in January, February, and March. 
In order, therefore, not to allow sanctions to lapse—with 
the risk of funds not being available in the new year— 
money is spent in feverish haste during the last quarter, 
and the anxiety not to leave a balance ends in hurried 
engineering work badly done, in the introduction of 
immaturely considered contracts, sometimes in irrecover- 
able advances to contractors, and in a general scramble 
that certainly does not make for orderly economy. 
| The accounts of the guaranteed railways, for the con- 
venience of the Finance Department, were made to follow 
suit, and a system which, perhaps, was free from 
drawbacks in its application to the comparatively small 
undertakings of the old P.W.D. before railways were intro- 
duced, proved vicious in the extreme when applied to the 
heavy estimates sanctioned for railway construction. So 
far as railways are concerned, this restriction should be 
abolished. 

Hence we may conclude that the old conventions were 
untenable, except at a heavy loss to one of the partners, 
and that partner the one principally interested. Govern- 
ment got its railways, certainly, and a magnificent pro- 
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perty they represent, but the price paid—if present-day | 


The | 
object-lesson here is that extravagance in conducting the | 


its close, and as the exigencies of Imperial finance pre- | 


secured. The extravagance arose, as we have seen, from 
a want of fusion of interests, and if the Government of 
India hope to make a success of private enterprise on a 
large scale in order to complete Indian railways, this 
consideration must be held paramount when inviting new 
tenders. Of course, there must be contracts, and con- 
tracts imply protective clauses on both sides, but unless, 
in drawing them up, a spirit of mutual reliance and 
co-operation towards one end and object is kept promin- 
ently in view, these agreements will drift into the same 
channels as did the original compacts. A survey of the 
terms now offered by the Railway Board must be left to 
a future article. 





ENGINEERING IN THE UNITED STATES 
IN 1907. 
No. IL.* 


Irrigation and Drainage. 

Ture irrigation works undertaken by the Government 
are making rapid progress, part being done by contract 
and part by day labour, under the Government engineers. 
This department has built 1815 miles of canals—some of 
which carry whole rivers—and 56 tunnels aggregating 
11 miles in length; there are also 214 large structures, 
including great concrete dams, and some 700 miscel- 
laneous works, such as head gates, flumes, kc. The depart- 
ment operates a Portland cement plant of its own, and has 
built 600 miles of road and fixed 850 miles of telephone 
line, mainly in mountainous and hitherto inaccessible 
country. The working force aggregates 16,500 men, 
including those of the various contractors. The 34-mile 
Corbett tunnel, 10ft. by 10ft., has been completed ; and the 
54-mile Gunnison tunnel, 10ft. by 12ft., has about four miles 
completed. Concrete is very largely used in all these struc- 
tures. The canals are for irrigation pure and simple, but 
some foreign engineers have wondered why they were not 
developed also for navigation, as in India. As a matter of 
fact, canal transportation has little to recommend it in the 
districts served by these canals. At some points water is 
pumped from rivers or main canals to irrigating canals 
and ditches on higher plateaus. 

During the past year there has been a movement in 
favour of asking the Government to undertake the drain- 
age of marshes and wet lands in the same way as it has 
undertaken irrigation. The difticulty is that the swamp 
lands, while aggregating large areas, are divided up into 
comparatively small individual areas, and are largely 
owned by private interests, while the benefits would be 
mainly local. Under these conditions, it is generally felt 
that this work should more properly be undertaken by 
the governments of the individual States. Some of these 
have already taken the matter up, and have appointed 
engineers to study conditions and methods of improve- 
ment. In such cases the States would probably pay a 
share of the expense of the work. 


Dams. 


A steel dam has been completed across the Missouri 
River, being the third of this type in the United States. 
It is composed of a series of frames of approximately A 
shape—built of rolled steel joists and plate girders—earry- 
ing a facing of steel plates on the water side. The face 
has a slope of 1 to 13, and the frames are 10ft. apart. 
Steel sheet piling is driven at the toe. The dam is 630ft. 
long and 80ft. high, giving a working head of 7O0ft. for a 
power house. Another interesting steel dam is the 
| “ butterfly ” dam provided to close the Chicago Drainage 
| Canal in case of any accident to its power plant exten- 

sion. The dam resembles a huge steel dock gate pivoted 
at the middle instead of the end, and having the upper 
pivot held by a steel bridge between two concrete piers. 
The bridge is parallel with the channel, and the dam lies 
normally beneath it, with its ends protected by the piers. 
It is operated electrically, but the mechanism is assisted 
by opening sluices in the half of the dam that moves up- 
stream, while the water exerts its full pressure against 
the surface of the other half. There is an 80ft. channel 
on each side of the dam, as it stands open. At the power 
plant are two movable relief dams, of segmental form: 
Each dam is pivoted to a longitudinal shaft on the up- 
stream side, and from this extend upper and lower radial 
arms to which the curved face plating is attached. 
When lowered to give the water free passage, the dam 
lies in a well behind a curved concrete wall. Numerous 
concrete dams have been built, and some of these are 
noted later on in connection with hydro-electric plants. 
Some of these are hollow, of A section. The largest 
earth dam ever built is proposed for a private irrigation 
project in Colorado. It will be 14 miles long and 150ft. 
high, with a base width of 800ft. It will be larger than 
the Gatun Dam for the Panama Canal. The reservoir 
will cover some 2000 acres. 





Water Supply and Purification. 

For the purification of the present water supply 
from the Croton reservoirs a slow-sand filter plant of 
400,000,000 gallons daily capacity, operated at the rate 
of 10,000,000 gallons per acre per day, is recommended 
by the Department of Water Supply. The new water 
supply system from the Catskill Mountains will cost 
about £30,000,000, and several large contracts have 
been awarded. The main Ashokan reservoir will cover 
8300 acres to a depth of 45ft. to 180ft., and will have a 
capacity of 120 billion gallons. The principal dam will be 


| 5000ft. long and 220ft. high, not unlike the New Croton 


Dam already described in THE ENGINEER. Near the 
water -face of this dam will be a vertical course or wall 
of porous concrete blocks, accessible from behind by 
inspection shafts connecting galleries or tunnels near the 





top and bottom of the dam. Thus leakage will be 


| detected and traced. The Hudson River will be crossed 


——— 


* No. L. appeared January 10th, 
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by an inverted syphon connecting the aqueducts on either | be made. At Chicago, sand: filtration of sewage on 4 


side. The shafts are about: 3000ft/ apart, and at a depth 
of about. 600ft. will be a connecting tunnel in- solid rock. 
The same plan will be used at two other points. At 
the Rondout Valley shafts 750ft. deep will. be. connected 
by a 44 mile tunnel. At the Wallkill Valley the depth 
will be 450ft. The City of Chicago is building another 
tunnel under the bed of Lake Michigan to convey water 
to a distance from the shore. It will be 14ft. diameter, 
12,200ft. long, 123ft. below the water level, and with a 
capacity of 300 million gallons per day. It will be in 
solid rock and lined with concrete. At the end will be 
two 14ft. intake shafts, opening into the 60ft. well of an 
intake pier 110ft. outside diameter. This has ports open- 
ing to the lake. This tunnel will connect with 74 miles 
of 8ft. and 12ft. tunnels under the city, leading to three 
pumping stations. Each station will have four vertical 
triple-expansion engines of 25 million gallons capacity in 
twenty-four hours. This is for the supply of the southern 
section of the city. The contractor for the lake tunnel 
has sunk an intermediate working shaft, and built an 
aérial tramway 7500ft. long to the pier surrounding this 
shaft. This is for handling the excavated material, but 
has some covered buckets or cars fitted with seats, and 
used to carry the workmen and engineers to and from 
work. The cables are carried on steel towers 300ft. apart, 
in 10ft. to 30ft. of water. 

To avoid paying for city water, the company owning | 
the extensive cattle-yards and slaughter-houses at Chicago | 
proposes to purify the unutterably foul water of a dead- 
end branch of the Chicago River. An experimental plant 
using sulphate of iron, sulphate of copper, and caustic 
lime, showed this to be practicable, and a plant of 5,000,000 | 
gallons daily capacity is being built. The city, however, 
has forbidden the use of this treated water for anything | 
but cleaning and flushing, as it is considered impos- | 
sible to make it safe for drinking purposes. The city | 
of Pittsburg’s water filtration plant will have a capacity | 
of 10,000,000. gallons per day, operating at the rate of | 
3,000,000 gallons per acre per day. The filters will be) 
covered. At New Orleans, the new water supply system ‘| 
will include two separate plants for filtering and softening’) 
the Mississippi River water. These are being built, and 
will have respective capacities of 40,000,000 and 4,000,000 | 
gallons dailv. Each plant. will use mechanical filters to | 
remove the precipitate, with sulphate of iron as the | 
coagulant. Preliminary filtration has been adopted at 
Albany and at Washington. The former will have filters 
of 30,000,000 gallons daily capacity, from which the water 
will flow by gravity to the slow-sand filters, which will 
thus be able to operate at double their present capacity. 
At Washington the purpose is not to increase the capacity 
but to reduce the turbidity. An experimental plant has 
been built, and will use sulphate of alumina when the 
water is very turbid. 

At Buffalo, a new intake tunnel 6500ft. long is to be 
driven under the bed of Lake Erie, with a 13ft: vertieal 
shaft opening in an intake pier. This will cost £255,000, 
and will connect with a land tunnel 4000ft. long leading 
to the pumping station. Work has been commenced on! 
the new water supply system for Los Angeles, in California, 
with an aqueduct 225 miles long to a reservoir of 85 
billion gallons capacity, at an elevation of about 3760ft. 
above sea level, or about 3700ft. above the city. The 
aqueduct will be 82 per cent. in canal, 13 per cent. in 
tunnel, and 5 per cent. in steel flumes and syphons. It 
lies through a wild uninhabited region, and is being built 
by the city, which will utilise the fall to develop 100,000 
horse-power. It is estimated that the work will take five 
years, and cost £5,000,000. At St. Louis the supply is 
being increased by a néw steel pipe line 7ft. diameter, 
four miles long, connecting a low-service to a high-service | 
pumping station. The gradient is 6in. per mile, and 
the capacity is 35.000,000 gallons per day by gravity 
flow, but it can be operated under 15ft. head. The 
plates are jin. thick, in rings 7ff. long, assembled and 
laid in 28ft. lengths. Every 2000ft. section is closed 
and tested under 301b. hydraulic pressure. Of equal 
interest is a 30-mile pipe line across the desert in 
Nevada from a mountain reservoir to the mining town of 
Goldfield, the local well water being alkaline. Water had 
to be hauled 15 miles to the construction works. Part of 
the line is for gravity flow, and has 7in. sheet iron spiral 
riveted pipe; the remainder is for pumping, and is 8in. 
cast iron pipe. It is laid in'a deep trench as a protection 
against the sun. The Duluth waterworks have added an 
interesting pumping unit to their plant. This is a 7ft. 
centrifugal pump- of 12,000,000 gallons daily capacity, 
directly connected to an electric generator. 

Under the head of water purification may be noted 
the river flushing plant at Milwaukee. The city has 
three rivers with practically no flow, and as they receive 
sewage and trade wastes of all kinds, the water is black 
and foul, unfit even for boilers, and of noisome odour. 
One of these streams was purified afew years ago by 
building a tunnel near its upper end, and pumping in 








water from the lake. In 1907 the same plan was applied 
to the Kinnickinnic River. The tunnel is 12ft. diameter, | 
7500ft. long, with a fall of 4ft. Near its lower end it | 
makes a bend, and here a pumping wheel is placed across | 
it. The wheel is 124ft. diameter, with six blades like 
those of a ship’s propeller. The shaft extends through 
the wall of the tunnel—at the bend—into the engine- 
room. 


Sewerage and Paving: 


At Baltimore experimental sewage treatment works 
are being built to determine whether intermittent sand 
filters are necessary to treat the effluent after the sewage 
has been treated in succession by septic tanks, sprinkling 
or percolating ‘filters, and small settling basins: The 
new sewage disposal plant will cost £450,000, or £200,000 
additional if the intermittent filters are’ found to-be 
necessary. The experimental plant has a’ capacity of 
50,000 gallons daily, and represents the main plant as 
Originally designed. Exhaustive tests of the effluent will 





great scale has been proposed to provide for future growth 
of population. - This'is on aeeount of the objections made 
by lake ports and by the Government to allowing the city 
to take any more water than at present for diluting the 
sewage in the drainage canal. The new pumping plant 
has been completed for delivering lake water and the 
sewage of the southern part of the city into the Chicago 
River through the Thirty-ninth-street tunnel, which is 
16ft. diameter and 4} miles long. Dilution water from 
the lake can be delivered. by gravity or by a pair of six- 
bladed screw propeller pumps of 15ft. diameter running 
at 55 revolutions. These are similar to the Milwaukee 
pump already mentioned. Each is driven by a triple- 
expansion engine. For the sewage there are four centri- 
fugal pumps with vertical shafts, each shaft having a 
crank arm driven by the connecting-rod of a horizontal 
engine. A similar tunnel and plant are being built to 
serve the northern part of the city. 

The most interesting development in paving is the use 
of oil and various compositions to lay the dust on existing 
macadamised roads, and to form the surfade paving on 
new roads. For gravel roads, the gravel is wetted and 
rolled, then oiled with half a gallon of crude oil per square 
foot, and then sanded till no oil can be seen. After 
twelve hours it is again treated with oil and sand, and 
finally rolled. The oil, at 150 deg. Fah., is delivered from 
sprinkling wagons. This makes a very hard surface that 
looks like asphalt. In California a similar process is 


|employed with earth roads, using a “ tamping”’ roller. 


The surface is ploughed and oiled and rolled; then 
harrowed, oiled, levelled and again rolled. Before the 
final oiling the surface is given about 20 gallons of water 
per 100ft. About three gallons of oil per square yard are 
used. The tamping roller has projecting from its face a 
series of studs with mushroom heads, which thus tampor 
ram the material. In Chicago, oil and tar or asphalt com- 
positions have been successfully used in laying the dust 
on the boulevards and in the parks. The surface is 
scraped or roughened, the material applied, and then 
covered with sand, gravel, or stone screenings well rolled 
in. The appearance resembles asphalt. Watery com- 
positions will lay dust, but will not enable the paving to 
resist the disintegrating effects of automobile wheels. On 
some of the new paving on the boulevards, the “ bitu- 
lithic” paving is being used, which is a special kind of 
asphaltic macadam. Wood paving,is coming slowly into 
use, but brick continues to be the favourite material in 
the smaller towns, and also in some of the larger towns. 


Buildings. 


The new Engineering Societies Building, given by Mr. 
Carnegie to the American societies of mechanical, mining, 
and electrical engineers, was opened with dedicatory ser- 
vices in April, 1907. It is the headquarters of a number 
of minor and local technical associations, as well as of the 
three “founder” soeieties. The spectacular feature of 
building as an engineering work is the construction of the 
numerous steel frame office buildings of enormous height 
in New York. The highest of these is the tower of the 
Manhattan Building, 75ft.. by 85ft., 660ft. high to the top 
of the cupola. This has forty-eight stories. Next to this 
is the tower of the Singer Building, forty-two stories, with 
a height of 612ft. The main portions of these buildings 
are respectively eleven and fourteen stories high. On the 
other hand, the City Investing Company Building has the 
main building, twenty-five stories high, with a tower 70ft. 
square,having thirty-two stories, and rising to a height of 
400ft. above the street. In all these cases the towers are 
used as offices, &c., like the main parts of the building. This 


| requires very elaborate lift equipment, with high speeds. 


The city now has one building each of forty-eight, forty- 
two, and thirty-two stories; twenty buildings of twenty 
to twenty-six stories; fifty of fifteen to twenty stories ; 
and 465 buildings of ten to fifteen stories in height. At Pitts- 
burg, a forty-eight-storey public building, 700ft. high, has 
been planned, but is not likely to be built. An interesting 
steel structure is the drill hall for a cavalry militia regi- 
ment in New York. The riding hall is 175ft. wide by 
308ft. long, and is spanned by steel trusses of 180ft. span 
and 66ft. rise. It was required that the sides should be 
vertical, so as not to obstruct the space, and this made 
arches inadmissible. The trusses have curved top and 
bottom booms brought together at the ends to form verti- 
cal columns 23ft. high. 

The use of reinforced concrete for buildings of all kinds 
continues to increase rapidly. While several such build- 
ings have failed, these accidents indicate not the failure 
of the type of construction, but simply incompetent design 
and defective constructions. Many of the smaller contrac- 
tors consider that any mixture of sand, cement, and stone 
makes “ concrete,” and that any labourer able to handle 
a shovelis fit to do “concreting.” As to design, two one- 
story storage houses or garages for motor carriages may 
be noted. One has girders of 75ft. span, 18in. by 75in. in 
section, with 25 square inches of steel reinforcement. The 
other has girders of 72ft. span, 12in. by 36in. in section, 
and 14 square inches of steel reinforcement. The latter 
has developed serious cracks, At the new works of the 
Edison Cement Company the concrete buildings are not 
of the usual monolithic construction, but have girders, 
posts, joists, &c., cast separately and erected in place as in 
wooden or steel construction. 

Reinforced concrete is being used for innumerable pur- 
poses: bridges, girders, buildings of every class, telegraph 
poles. fence posts, mile posts, bridge floors, &e. At 

rownsville two posts were built on one side of the river 
to carry electric transmission cables spanning the river, 
The one near the edge of the bank is 115ft. high, 8ft. 
square at the base, with walls 12in. thick for 84ft., and 
then solid to the top. The one beyond it is 55ft. high, and 
4ft. by 10ft. at the base. 





THE TRAINING OF ENGINEERING 
APPRENTICES. 
No. IL. 


THe number of inquiries which we constantly receive 
| concerning the placing of boys as apprentices with 
engineering firms, coupled with the correspondence on 
technical education which from time to time arises in 
these columns, have led us to believe that a general 
review of the methods of training employed by various 
firms cannot but be found useful to many of our readers, 
We propose, therefore, in the space of a few articles to 
describe the methods followed at a number of works, and 
since it is our desire to make this review as complete as 
possible, we trust that our notice may be directed to any 
important schemes which may have escaped our atten. 
tion. One word more by way of introduction 
required. Our inquiries have to a great extent been dis- 
appointing. We had imagined that there was some real 
general upward movement in the training of apprentices, 
but we are constrained to admit that with the exception of 
quite a few firms, the old indifferent system of training- 
by-hazard, which came in when the factory system killed 
the “ master” and the home workshop, still obtains. It 
has been said that those firms which offer advantages to 
their apprentices do it with the object of attracting the 
lads to their work, and with no philanthropic motives. 
We have only to say to that, let the motive be what it 
likes as long as the result is good. The firms offering the 
best advantages are obtaining the best lads, as the, 
deserve to do, but unless they are able to retain in their 
own service all the boys they train, other eniployers are 
profiting by their foresight. 

Clayton and Shuttleworth's system—A new appren- 
ticeship system has been adopted at the Stam) 
End works of Clayton and Shuttleworth, Limited, 
Lincoln, where no premium apprentices are taken, To 
say that the system is new is perhaps not quite correct, 
for the idea of the firm is to amalgamate the best features 
of the old-fashioned apprenticeship system, when the 
employer and apprentice were race into closer touch 
than is now generally possible with the factory system of 
the present day. It must be admitted that on first con- 
sideration it would seem that the two ideas are mutually 
destructive. Constructive engineering is now largely a 
manufacturing process. Workmen are daily becoming, 
and quite willingly, units of a huge machine endeavouring 
to turn out as much repetition work and earn as much 
money as possible. The effect on the * all-round” abilit) 
of the workers cannot fail to be bad, but the question 
arises, is “ all-round” ability now a necessity? Messrs. 
Clayton and Shuttleworth in their apprenticeship scheme 
foresee that, if we are to maintain a supply of skilful 
intelligent workmen, in their younger days at any rate the 
workers should have an opportunity of acquiring know- 
ledge which the usual engineering works do not. supply. 
They believe that a large number of parents would gladly 
place their sons in engineering works if they could feel 
assured that the lads would receive proper attention and 
be given the opportunity of learning their trade in a 
thorough manner. The two chief aims in the Lineoln 
system are (1) to supplement shop work with courses of 
instruction directly bearing on the work in the shops, and 
(2) to give to all deserving apprentices a varied shop 
experience, Such objects are surely worthy of encourage 
ment, and the results of some ten months’ operation of 
the System are said to have given satisfaction. A candi- 
date for apprenticeship is requested to furnish particulars 
of his education, and, if it is satisfactory to the firm, the lad 
commences a probationary period of three months. At 
the end of this period, and if mutually agreed, the youth is 
enrolled as a regular apprentice, and at once commences 
to earn a small wage, which varies according to the age 
at which he commences, between 5s. and 11s. per week. 
On his part the lad has to deposit in the hands of the 
firm, or find security for, the sum of £5. In order not to 
exclude poor boys this sum may be paid in instalments, 
and will be refunded on the completion of the term of 
apprenticeship. If, on the other hand, the youth be 
dismissed before this terin is up, or fails to complete his 
agreement, the money deposited is forfeited. 

Apprentices are taken on at any age between 15 and 
22, and it is hoped that by extending the age limit lads 
will have been able to remain at school longer than the 
average apprentice, and will also be able to start with a 
sounder education. All the apprentices are placed under 
a superintendent whose sole duties are to supervise, teach, 
promote, and advise. A class-room has been provided in 
the works—see Figs. 1 and 2—and the apprentices are re- 
quired to attend at specified times in working hours to 1 
ceive such instruction as will enable them to understand 
briefly any work on which they may be engaged. For in- 
stance, the elements of mechanical drawing, workshop prac- 
tice, the practice of measurements, and rudiments of foun- 
dry work are all explained by members of the staff of the 
firm. The firm provides all books and utensils required 
in the classes. The trades taught are as follows :—(1) 
General machining and turning; (2) fitting and erecting; 
(3) toolmaking; (4) pattern making; (5) joinery, wheel- 
wrighting and woodworking; (6) moulding; (7) smith’s 
work ; (8) boiler making. An apprentice is placed at one 
or other of these trades when starting, and is not 
generally moved to another trade during the term of his 
apprenticeship. - As far as possible he is given opportuni- 
ties of spending a certain portion of his apprenticeship at 
various classes of work in connection with his own trade. 
Moreover, the superintendent is supposed to prevent lads 
from “ drifting” through the works ; to protect them from 
favouritism or the opposite; and to report to the firm on 
the progress or otherwise of the individuals. 

The age at which boys are admitted as apprentices is 
15, but they are also eligible until they are 21, The period 
of apprenticeship varies in accordance with the age at 
entry, it being corisideréd that a lad of 18 will be able to 
adduire his practical knowledge more quickly than one of. 
|say, 15. If apprenticed as a general’ machinist and 
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turner, fitter and erector, tool maker, patternmaker, 
joiner, wheelwright or woodworker, the wage of a lad of 15 
commences at 5s. per week, and advances to 12s. for the 
sixth and concluding year of service. Inthe same trades 
lads of 16 commence with a weekly wage of 6s., lads of 17, 
7s., and from 18 to 21, of 8s. per week. The maximum wage 
of apprentices in these trades is 12s., and lads entering from 
is to 21 years of age are only required to serve three 
vears, those entering at 17 serve four years, those at 16 
tive years, and those at 15 six years. Apprentices to the 
mnoulders’ and smiths’ trades are treated somewhat differ- 


lost wages in attending classes, Others who have had a 
fair returns of marks will be paid a bonus equal to about 
one half the wages lost. Before entering for the second 
year’s course the boys have to pass an examination. The 
second year’s course consists of a selection from the follow- 
ing subjects :—Mathematics, Theory of Structures, Pro- 
perties of Material, Theory of Machines, Theory of Heat 
Engines, Eleetrieal Machinery, Engineering Drawing, and 
Laboratory work in Electricity and Engineering. The 
above courses are only taken by lads selected by the firm. 
Many other lads attend the ordinary evening classes held 














Fig. 1—CLASS ROOM FOR APPRENTICES—CLAYTON AND SHUTTLEWORTH 


ently with regard to pay. Lads of 15 serve six years, and 
their wages increase from 6s. to 15s. per week; lads of 
16 serve five years and their wages commence at 7s., the 
inaximum being the same as above, lads of 17 conmnence 
at 8s. per week and serve four years, their wages in the 
last vear being 15s. per week; boys of 18 to 21 comunence 
at 10s. per week and rise to 18s. per week in the fourth 
and last year of their service. In the case of boiler- 
makers the maximum length of service is reduced to tive 
years, and the wages range from 7s. to 11s. in the first 
year to 13s. and 18s. in the last year of service, according 
to the age of the youth. The scale of wages may also be 
supplemented by awards based entirely on merit, good 
time keeping and class work. 

Although Messrs. Clayton and Shuttleworth’s system 
has only been in practice about twelve months, and it is 
therefore too early to speak definitely as regards its 
success, over fifty lads have been enrolled as apprentices, 
and we are told that the class of boys has shown a marked 
advance. If it has added slightly to the cost of produc 
tion, probably the increase will be compensated for by an 
improvement in the work turned out and orderliness in 
the shops. The method of probation seems to have been 
effective in weeding out at the outset any candidates who 
from any cause would either be unsuitable or undesirable. 

If such systems tend to introduce into our workshops 
skilful and intelligent tradesmen of superior education, 
they are worthy of emulation, and the engineering trades 
cannot fail to derive benefit from Messrs. Clayton and 
Shuttleworth’s generous experiment. 

Armstrong-Whitworth system:—Few engineering firms 
take greater interest in the youths whom they employ than 
Armstrong, Whitworth and Co., Limited, Openshaw. For 
several years this company has spared neither money nor 
influence to enable its apprentices to acquire the best engi- 
neering knowledge which the educational institutions of 
Manchester can give. The most promising lads in the 
company’s employment are permitted to attend the day 
classes at the Manchester School of Technology at the 
expense of the firm. The session commences in October 


und finishes in July, and the charge for tuition is 30s. per | 
Prior to the commencement of the session, it | 


session, 
should be stated, the principal of the school invites the 
various foremen to send in recommendations for the 
classes. The lads are next interviewed, and if their 
technical knowledge is deemed satisfactory they are per- 
initted to enter for an examination in elementary mathe- 
tnatics. Those who satisfy the examiners are allowed to 
enter for the day course. This consists of lectures in 


nathematics, mechanics, physics, and engineering draw- | 


ing, together with laboratory work in physics and 
inechanics. The classes are all taken in one day— 
Monday—lasting from 9 o'clock till 4 o'clock. In addition 
to the instruction thus obtained, the lads: are set home- 
work, which has to be submitted. At the end of each 
onth a report is sent in to the firm with reference to 
each candidate, and is signed by each Professor; more 
over, the lads are required to attend an examination at 
the end of the session, and a day’s holiday is allowed by 
\rmstrong, Whitworth and Co. 
lost by the lads from the shops in order to attend the classes 
is deducted from the wages, but at the end of the session 
those students who have shown merit at the examination 


are reimbursed in aecordance with the Lp gee shown. If, | 


for instance, the marks obtained exceed one half the maxi- 
mum, the firm refund a sum equivalent tothe amount of 


Payment for the time | 


in the district on their own account. No premium 
apprentices are taken by this firm. 

Thomas Robinson and Son's system.—With the firm 
of Thomas Robinson and Son, Limited, Rochdale, 
the training and educational development of appren- 
tices has intesting subject for many years. 
The firm has carefully watched the progress made by 
youths who have been diligent students at the local 
technical classes, and considers that there is no question 
about the advantages the technically educated youth has 
over the one who has not been so trained, and further they 
think there is not that old-fashioned prejudice there used 
to be in the shops against the former. Inthe year 1902 the 
companyjmade a practical effort to_assist students by 


been an 





been abandoned, The firm now considers the best course 
is to encourage evening students, and has decided to 
stand by the original idea, viz., the giving of prizes to 
successful evening students, and the lending of books and 
instruments to all who attend classes. The educational 
authority at Rochdale has entered into both ideas most 
cordially. Messrs. Robinson's long experience as large 
employers of labour entitles them to pose as an authority 
on the subject of technical training, and itis of interest 
to record that they consider that the apprentices of to-day 
are of a distinctly better class than was the case twenty 
years ago, showing that there is a marked tendency on 
the part of youths to go into works rather than flock to 
offices, which seemed to prevail at one time. Formerly 
with Messrs. Robinson, as with most other firms, it was 
the practice not to take apprentices after fourteen years 
of age. They are now taken up to sixteen, and the pre- 
ference is given to those who have received some technical 
education. 


Mather and Platt’s system —The firm of Mather 
and Platt, Salford, has for thirty years taken spe- 
cial interest in the education of apprentices. Until 


recently the firm provided technical instruction in its 
own institute, entirely free to the lads, but since 


| the municipal technical institutes of Manchester, Salford, 


and other large Lancashire towns have been established, 


| the need for this institution has ceased to exist. Itis now a 


| they have made satisfactory progress. 


condition implied, when the firm is engaging apprentices, 
that these shall attend evening classes in technology, at their 
own expense. Moreover, they are not allowed free choice 
of subjects. They are first required to consult the firm 
regarding the best subjects to take up. At the end of the 
session the firm returns the fees paid by all students who 
have given satisfaction as regards attendance and progress. 
A number of the most promising lads is then selected 
on the recommendation of the foremen, for the day 
classes of the Manchester and Salford Technical Schools. 
In the case of the Manchester Schools, these classes take 
up the whole of each Monday and, in the case of Salford, 
there are two half-days per week. The lads pay their own 
fees, but the firm pays for the time given up to study by 
reimbursing the boys the amount of their fees, provided 
Every apprentice 
has to give an account of what he is doing in the way of 
study during the winter months. Imperfectly educated 
lads who are not sufficiently well up to take the above 
classes are required to attend evening continuation schools 
in and around Manchester. No premium apprentices are 
taken by Messrs. Mather and Platt. 

Dobson and Barlow's system.—The well-known tex- 
tile machinists, Dobson and Barlow, Limited, Bolton, 
have instituted a scholarship system in conjunction 
with the Bolton Municipal Technical Schools, which 
is meeting with favour amongst the lads in their 
ermployment. The scholarships entitle the winners to 
attend evening classes at the schools suited to their oceu- 


pation. There are two grades of scholarships, junior and 
senior. The juniors have to obtain 40 per cent. of the 


total marks in an examination comprising the following 
subjects:+—Arithmetic, up to and ineluding decimal frac- 
tions; drawing, freehand and geometrical ; general know- 
ledge. The senior grade is divided into two classes, one for 
apprentices and one for clerks. The subjects which the 
apprentices are required to pass in are as follows: 

Arithmetic and algebra, steam, machine drawing, applied 
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Fig. 2-CLASS ROOM FOR APPRENTICES—CLAYTON AND SHUTTLEWORTH 


offering prizes to those passing the examinations, and 
also bought suitable books and instruments to lend out to 
students without charge. The immediate results were 
gratifying, and the proprietors were induced to go a step 
further in 1904 by offering the junior apprentices the pri- 
vilege of leaving the works at 3.30 p.m. on two afternoons 
in the week to enable them to attend special early classes. 
These students were paid wages as if they had worked 
the full day. The idea was to prevent these junior 
apprentices from being kept up late at nights, seeing that 
| they had to be at work by 6 a.m. 
| however, did not-work out-quite as was hoped, and it has 


This latter scheme, | 
' each subject for which he has entered, and that at the 





mechanics, geometry, and cotton spinning. The clerks are 
required to pass in the following subjects :—Arithmetic 
and algebra, book-keeping and office work, shorthand, 
commercial English, French, cotton spinning. The 
senior candidates are allowed to select questions out of 
any three of the six sections, and are required to obtain 
at least 40 per cent. of the full marks. The scholarships 
cover fees and books for two subjects only, but appren- 
tices are-required to pay the fees on entering the classes, 
such fees being returned at the end of the session, pro- 
vided the student’s attendance has been regular in 
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end of the session he obtains a success at any examina- | line of the Tauern Railway ; and to the east, at St Michael | thence it will turn south, entering and following up the 
tion for which he may be presented. Junior candidates | Station, by the old St. Michael-Klagenfurt line, which is | Gastein valley, rising from 1988ft. to 3845ft. above sea 
who fail to obtain the necessary 40 per cent. of marks | part of the Venice main line system already alluded to. | level in a distance of 28 kiloms. to the top of the valley 
are awarded evening “ continuation ” school scholarships | ‘hirdly, would link Triest with the Bohemian rail-| at station Béckstein. This station is at the north 
covering cost of fees and books for a course of instruction | way systems by means of the new Pyhrn Railway, entrance of the Tauern Tunnel, computed at 8470 m. 
at any evening continuation school. They are, however,} which would join up Selzthal, on the Bruek-Bischof- | long, which will pierce the central mass of the Radstadt 


required to pay their own fees on entering, such fees | shofen line with Linz, on the Danube. | Tauern range, and in this tunnel the highest point on the 
being returned at the end of the session, provided the | 
student's attendance has been regular. Senior candidates | 
who fail to obtain the 40 per cent. of total marks neces- 
sary to obtain a scholarship may enter the evening | 
technical classes as ordinary students, and if they obtain | 
: success at any examination for which they may be | 
entered, and provided they have made a regular attendance, | 
the firm will refund the cost of classes, fees, and books | 
for two subjects, but not more. 


THE NEW AUSTRIAN ALPINE RAILWAYS. 


Tue Austrian Government, for some years past, have had | 
under consideration the improvement of the means of | 
communication with Triest. They have had in view the | 
better utilisation of the many advantages offered by that | 
port, which, although well appreciated, have not been | 
turned to such good account as they deserve. . This was | 
exclusively owing to the inadequacy of the land transport 

arrangements for dealing with imports, or for supplying | 
the export material to satisfy the shipping tonnage that | 
this port is capable of accommodating. Practically the 

only communication with the rest of the Austrian Empire 

and neighbouring States hitherto available for industrial | 
purposes from Triest has been through the Siidbahn line 

by way of Laibach. The connection with Pola, although 

important, may be regarded as local, whilst the connec- | 
tions through Cormons and Cervignano not only traverse | 
Italian territory, but also come into competition, unfavour- 

able to Triest with the more or less rival port of Venice. | 
But in spite of indifferent means of communication, the | 
conimerce of Triest has shown a healthy increase. Fifty 
years ago, when railway communication was first esta- 
blished between Triest, Vienna, and the intervening 
country, the wagon loads of goods coming into Triest 
amounted to 8000 in the year, whilst the outgoing goods 
traffic ‘amounted to 11,000 wagon loads. At the com- 
mencement of the present century these numbers had 
increased respectively to 64,000 and 53,000 wagon loads, | 
and at this- period the Austrian Government took the 
matter seriously in hand. That they were fully justified 
in doing this there was no doubt, inasmuch as the port of 
Triest was capable of dealing with a considerably larger 
volume of tratfic; even the Austrian Lloyd alone could do 
this with its tine fieet of ships, its palatial offices, and 
good organisation, but although this Corporation deservedly 
predominates, yet vessels of many other owners frequent 
{riest and add their quota to the merchandise in transit 
and to the maritime transport facilities. Hence a valu- 
able asset for utility and wealth was lying dosmant, and 
the only way to bring it into activity was to extend the 
range of Triest’s sphere of influence, and this is precisely 
what the Austrian Government set to work to do. 

At the time when these matters were taken in hand, 
the only available line, as already noted, was that of the 
Siidbahn Company, following the route Triest-Laibach- 
Graz-Semmering- Vienna — that is, it took a tortuous 
course diagonally eastward across Carniola, zigzagged 
through the hill country of Cilli and the Styrian High- 
lands, as far as the Valley of the Mur, which it followed 
until it reached and crossed the Semmering Pass into the 
Vienna basin. This line continues to be a highly import- 
ant and busy road, and has many branches, the most 
important in relation to the point at present in view being 
those going westward and connecting with the systems of 
the State Railway of Austria. One taking the route Mar- 
burg-Villach-Lienz-Franzensfeste on the Brenner line and 
passing from Southern Styria, through Carinthia and the 
‘yrol; the other following the route Bruck-on-the-Mur, 
Selzthal, Bischofshofen, Wéorgl, Innsbruck, traversing 
Northern Styria and the province of Salzburg. The latter 
line has many branches connecting it with lines serving 
Upper and Lower Austria, the Salzkammergut and 
Bavaria, &e. But these two branch lines were only con- 
nected together by that part of the main line from Vienna to 
Venice, running between Bruck-on-the-Mur and Villach, 
whilst a cross line from Tarvis, a little south of Villach, 
connects this main line with Laibach, and so, in a round- 
about way, with Triest. 

These were the only connections inland available for 
Triest, and practically restricted its influence, except for 
special purposes, to Eastern Styria, Lower Austria, and 
the southernmost parts of Bohemia and Moravia. For 
general merchandise the rates ruling from or to Venice, 
Genoa, or Hamburg easily gave these ports the prefer- 
ence. There is little doubt that this state of things would 
have been remedied before this had it not been for the 
difficult character of the country intervening between 
friest and the industrial districts to be tapped. This 
country comprises the Alpine regions of the high and 
small ‘l'auern Ranges, the Styrian Alps, the Karawanken 
Range and the Julian Alps, magnificent from a scenic 
point of view, but presenting a tough problem from a rail- 
Way engineering aspect. But the Austrian Government 
tock the matter in hand thoroughly, had careful sur- 
veys made of all the possible routes for an adhesion 
railway, and had estimates prepared for each, which work 
resulted in the presentation of twenty-two projects to the 
Austrian Parliament in the year 1901. Parliament decided 
to put some of the work in hand at once, and selected for 
the purpose six of the projects, which would put Triest, 
first, in direct communication with the * Marburg- 
Lienz-Franzensfeste line at the stations Villach 
and Klagenfurt by means of the Gérz-Triest-St. 
Andrea, the Wochein, and the Karawanken lines. 
Secondly, in connection with the Bruck-Bischofshofen- 
Innsbruck line and its many ramifications ; to the west, at 
the station of Schwarzach St. Veit, by the new Gastein 





| Selzthal, on the Bruck-Bischofshofen line. 


The new railways represent a total length of 3838 | 
kiloms. of single rail, of which 201 is straight, the | 
rest on the curve, whilst 66 kiloms. is level, the | 
rest on the incline, much of it 25 in 1000, and the number | 
of embankments, cuttings, viaducts, bridges, and tunnels | 
seem almost innumerable. 

The most northerly of the new railways is the Pyhrn 
line, which connects Linz and its system of railways with 
The new line, 
as devised, should start from a special station built along- | 
side the Klaus-Steyrling Station, hitherto the terminus of 
the Kremsthal line from Linz, as a single line, normal 
gauge railway, about 41°73 kiloms. long, of which 23°49 
kiloms. are straight, the rest being on the curve. As | 
regards level, 35 kiloms. are on the incline, and of these 
6°8 have an inelination of above 15 per 1000, and up to 
and inclusive of 25 per 1000; the stations are on the 
level or only have an inclination not exceeding 2°5 per | 
1000, except inthe case of a passing halt at St. Pancras, | 
where the inclination was sect at 6 per 1000. The line 
runs southward, first up the narrow rocky valley of the Steyr 
River and then up that of the Teichl, with its high, steep | 
western bank, and just near the gorge-like head of this 
valley after crossing the Teich] streamlet and the road 
leading over the Pyhrn Pass, it enters the Pyhrn or | 
Bosruck tunnel, which is 4770 m. long. The inclination 
towards the end of the approach was set out at 25 per 1000 ; 
in the middle of the tunnel, the highest point (2405ft.)* is 


reached, from which the line runs at a gentle inclination 


line (4020ft.) is reached, The tunnel rises 12 per 1000 
to this point, and then falls 2 per 1000 to the south end 
near station Mallnitz, which is 45 kiloms. from Schwar- 
zach and (3947ft.) high. \ The line is then projected to follow 
first the valley of the Mallnitz, and then that of the M@ll 


| up to its confluence with the river Drave at the Mdll- 
| briicken Station on the Franzensfeste railway, 32 kiloms. 


from Mallnitz, and 1813ft. below that point. On the 
northern side of the line the proposed stations are Loib- 
horn, 5‘7 kiloms.; Klammstein, 3°5 kiloms.; Dorfgestein, 
4°3 kiloms,; Hofgastein, 5°6 kiloms.; Kaltenbrunn, 
6°2 kiloms.; Badgastein, 4°7 kiloms.; and Béckstein, 4°2 
kiloms. There are several cuttings, and the structural 
work comprises:—On the north slope four tunnels, two 
over 700 m. long, five bridges—four ironwork—and 
fourteen viaducts ; on the south slope the stations con- 
templated are Mallnitz, 10°6 kiloms.; Groppenstein, 
6°5 kiloms.; Ober Villach, 6°5 kiloms.; Benk, 6°5 kiloms. ; 
Kolbnitz, 4°4 kiloms.; Mdllbriicken, 8°4 kiloms. The 
structural work comprises eighteen viaducts and eighteen 
tunnels, only one of which is of considerable length. 
From the mouth of the Tauern Tunnel at station Mallnitz 
to station Ober Villach there is a difference in level of 


| (2975ft.), which it is proposed to negotiate by means of an 


S-loop covering 7 kiloms. of railway; moreover, there 
are numerous cuttings. Throughout this line only 
3:4 kiloms. will be level, 73 kiloms. will be on an incline 


| amounting to as much as 25°5 per 1000 in some parts ; 


the stations will be on the level, or have an inclination 
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MAP SHOWING THE NEW ALPINE RAILWAYS IN AUSTRIA 


of 3 per 1000 to the end of the tunnel at the head of the 
Ardning Valley. Here the inclination was again to 
increase to 25 per 1000 in order to reach the level of 
Ardning Station (2084ft.) in the Enns Valley, less than 
4 kiloms. distant, but nevertheless including two short 
tunnels and three bridges. The line then follows the 
Enns Valley for the final 4 kiloms., where it reaches 
station Selzthal at (2081ft.) Klaus-Steyrling; the starting 
point of the new line is (1563ft.) and for the 3°4 kiloms. 
between it and the next station Steyrling (1610ft.) the line | 
is fairly straight, but passes through a short tunnel, and | 
over aniron bridge 60 m. long. In the next 4 kiloms. the 
line takes a bend, crosses two bridges and four viaducts, 
and reaches a level of (1660ft.) at the station Dimbach- 
Stoder. Piessling, the next station, distant 7°4 kiloms., 
is at a height of (1804ft.), but there is an intermediate 
passing halt, Rossleiten at St. Pancras, and there are four | 
viaducts crossed on the way from it to the next station | 
5°3 kiloms., Windisch-Garsten at a level of (194S8it.), and a 
seven-arched viaduct 12 m. long is crossed. The last 
station before the tunnel, Spital-am-Pyhrn, is at a height 
of 2092ft., and 6°5 kiloms. further on, a jutting spur is 
contoured in this length of line. Spital isonly 3°3 kiloms. 
from the entrance to the tunnel. 
Communication from Selzthal with 
Franzensfeste line at Klagenfurt is made through the | 
existing lines—Rottenmann-St. Michael and St. Michael- 
Klagenfurt, and the Marburg-Franzensfeste line will | 
be connected with the important westerly country by | 
the new Gastein line, now in course of construction. | 
This line, as projected, will start from Schwarzach St. Veit, | 
the second station from Bishopshofen in the direction of 
Innsbruck, and for the first 7 kiloms, that is beyond the 
first station Loibhorn, run parallel with the old line, | 
en | 


* Numbers in brackets are heights in feet above sea level. 


the Marburg: | 





' northern mouth of the tunnel. 
| four bridges, and two short tunnels on this stretch of 


not exceeding 2°5 per 1000, but nearly half the line will 
run straight; the straight work not being continuous, of 
course. It is projected as a single normal gauge line, 
except through the Tauern Tunnel, which will have 
double lines. 

The next stages in these undertakings were the lines 
linking the Laibach-Tarvis line with Modllbriicken and 
Klagenfurt; for this purpose two single lines have been 
run along the Drave Valley, which is bounded on the 
north by the Stattnitz range, and on the south by the 
Karawanken. These lines meet at the station Rosen- 


| bach, and thence they pass on as a double line through the 


Karawanken range by means of the tunnel of the same 


| name, which is 7976 m. long; it is level for 26U m. at the 


centre, where it attains the highest point on these lines 
(2088ft.), but slopes 8 per 1000 from the north end and 


| 4-7 per 1000 to the south end, from which the line 


emerges at Birnbaum into the Wurzner Save Valley, right 
above the Laibach line, which it joins in a distance of 
3 kiloms. at the station Assling, at a level of 1876ft., 
the tunnel mouth being at a level of 2027ft. The 


| journey from Klagenfurt is a charming run, the stations 


and their distances apart are Viktring, 3 kiloms. ; Maria 
Rain, 5 kiloms.; Weigelsdorf, 5 kiloms.; Feistritz, in Rosen- 
thal, 6 kiloms.; Maria Elend, 6 kiloms.; Rosenbach, 


|6 kiloms., the latter station being 1 kilom. from the 


There are four viaducts, 


30 kiloms., but there are only 6 kiloms. of level running, 
that being, practically all, at or in the vicinity of stations. 
There is a good climb up and down from Maria Rain, 
whilst from Feistriz to the tunnel the gradients are fairly 
heavy ; then there are only about 6 kiloms. or7 kiloms. of 
continuous straight line, excepting that at the stations. 
The Mdllbriicken connection is made by the existing lines 
as far as Villach, from which place the track has been 
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doubled on the existing Tarvis line nearly as far as Fin- 
kenstein, the first new station; the other stations are 
Faak, 5 kiloms.; Mallenitzer, 5 kiloms.; and, then, 
Rosenbach, 7 kiloms. On the new run of 18°4 kiloms. 
there is a viaduct, a tunnel, and a bridge, but the gradients 
are comparatively easy and steady right up to Rosenbach, 
whilst there is quite a good proportion level, and, more- 
over, a fair amount of straight line. 

The next link in this chain of connecting lines is known 
as the Wocheiner line; it joins Assling with Gérz, which 
lies to the north of the Karst plains of the Triest country. 
This line passes from the valley of the Wurzner Save, 
through a spur of the Julian Alps, into the valley of 
Wocheiner Save, which it follows as far as Wocheiner 
Feistritz, whence, turning southwards, it penctrates the 
main ridge of the Julian Alps by the Wocheiner tunnel, 
6889 m. long, which is 28 kiloms. from Assling, and (1722ft.) 
above the sea at its north end, (1761ft.) at the centre, and 
(1663ft.) at its south end where it emerges at Podbedo, 
54 kiloms, from Gérz at the head of the Baca Valley, 





TUNNEL 


‘vhich is followed up to its junction with the Idria River, 
at St. Lucia Station; the Idria is followed to its conflu- 
ence with the river Isonzo, which is followed to Gérz, and 
a striking river it is. This line necessarily takes 
a most irregular course; in fact, although there are 
numerous short straight pieces, yet exclusive of the long 
tunnel stretch, there is only one straight length attain- 


'ing 2 kiloms. and only one other exceeding 1 kilom. 


in length, and that is in a tunnel. This line, however, 
passes through some fine, impressive, romantic, bold, and 
wild scenery, but owing to the obstacles the beautiful 
country placed in the way,a considerable amount of 
structural work had to be done. There are a number of 
cuttings, several galleries, and many retaining walls, some 
of considerable magnitude. There are four tunnels, seven 
iron bridges, ‘and one viaduct north of the large tunnel, 
and ten tunnels, five iron bridges and twenty viaducts 
south of the long tunnel. These intermediate tunnels are 
mostly quite short, and, in fact, only one exceeds 500 m. 
in length, but the bridge across the Isonzo on approaching 





ENTRANCE TO THE KARAWANKEN TUNNEL 


| Gérz is 660ft. long, and includes a single span of 255f., 
the longest stone span in the world. 

The level at Assling is 1876ft., at Stiege 1574ft., at 
| Wocheiner Feistritz 1705ft., summit in tunnel 1761ft., 
lat Podbedo 1663ft., at St. Lucia 590ft., at Goérz 295ft. 
| Hence the gradients on this line on the north side are 
moderate, there being only two short stretches of steep 
| down gradient and a fair run of almost level road ending 
in a short up gradient. South of the long tunnel, how- 
ever, the gradient for the first 18 kiloms. are very heavy, 
mostly 25 per 1000, broken by short lengths of level at 
the stations. From the station of St. Lucia, 21 kiloms. 
from Podbedo, onward the gradients are gentle with two 
long stretches level. But on the whole of the south run 
| of line there is not a single straight length continuous for 
lkilom. The stations and their distances apart are on 
the north side, Dobrava, 5‘2 kiloms.; Vildes, 5°2 kiloms.; 
Stiege, 8°4 kiloms.; Wocheiner Feistritz, 8°9 kiloms.; on 
the south side, Podbedo, 7°5 kiloms.;; Huda juzna, 
6°3kiloms.; Grahovo, 5°6 kiloms.; St. Lucia, 8°9 kiloms.; 
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Auza, with works sidings, 8°5 kiloms.; Canale, 5°8 kiloms.; 
Plava, 6 kiloms.; and Gérz, 12°8kiloms. The length of the 
whole line is 88 kiloms., of which 25°8 per cent. is 
level, 58°7 per cent. at a gradient below 12 per 1000, and 
15°5 per cent. from 15 up to 25 per 1000 inclusive ; whilst 
47°2 per cent. is in curves, the rest straight. The line is 
normal gauge single track throughout. 

The final section in this system of railways, also 
normal gauge single, is 54°3 kiloms long and extends 
from Gérz to Triest—St. Andrea Station—and is, perhaps, 
the least attractive of all the sections. On leaving Gorz 
it continues on the plain, passing through a hill by means 
of a tunnel, and a short declivity brings it on to the level 
of the first station out, Volejadraga, 7 kiloms., and of the 
station Prevacina, 4 kiloms., both in the valley of the 
river Wippack, and (177ft.); near Prevacina it branches 
off from the Wippack valley line. The line continues at 
about the same level for another 4kiloms., then by 
means of a 25 per 1000 incline reaches Reifenberg (508ft.), 
8kiloms., by a further 25 per 1000 incline, 5°3 kiloms. 
long, St. Daniel (899ft.) on the waste and famous Karst 
plateau is reached, and the line, which has hitherto taken 
a general course east of south, now turns sharp to the 
south-west. Skopo (6 kiloms.) is the next station 
(911ft.); the line remains at the same level for some 
distance, then, by means of a 25 per 1000 incline 
1-5 kiloms. long, followed by a short:ar incline, reaches the 
summit of the line (1033ft.) in a tunnel; a gentle descent 
leads to Opcina, 10°7 kiloms., before which station the 
Siidbahn line to Triest is crossed. The final stretch of 
about 14 kiloms. by means of gradients of 22 or 25 per 
1000, and a certain amount of circuosity and zigzagging, 
manages to negotiate the 1010ft. difference of level between 
Opceina and the station St. Andrea-Triest at the sea-level. 
Thirty per cent. of this section is on a gradient, but 57 
per cent. is straight line; there are on it nine viaducts, 
three iron bridges, and fourteen tunnels, none of the great 
length of the long tunnels on the other sections, but 
two are over 1000 m. Here again there is no continuous 
length of straight line extending for more than a little 
over a kilometre. Throughout the whole system of lines 
there are numerous watch-houses and refuges and shelters 
for those employed on the line, and between the longer 
distance stations there are intermediate passing stations. 

Turning from the purely commercial aspect of these 
lines, they have quite special attractions from a geological 
point of view, as well as from the standpoint of the 
tourist. It was mainly geological considerations that 
decided the selection of the sites for the long tunnels, and 
many of the geological features can be followed when 
passing in the train, although, of course, closer studies 
would have to be made on foot. The Pyhrn line, for 
instance, from its start at Klaus-Steyrling Station to its 
near approach to the Enns Valley, passes through beds 
of slates, sandstones, limestones, dolomites, and marls of 
different facies, extending from the Lower Trias or 
Werfener beds to the Upper Cretaceous formation, which 
constitute the limestone zone of the Alps. The northern 
slope of the Enns Valley, as far as Ardning, consists of 
the Silurian quartz and lime phyllites of the Grauwacke 
zone, and contains iron ores, but from Ardning onwards 
these old rocks are covered by rubble, sands, and con- 
glomerates of Tertiary age, and lower down by alluvian, 
with peat in places. The Gastein line starts in the 
newer formations, but soon enters into the region of the 
old crystalline rocks of the Central Alpine zone. The 
rocks consist of varieties of slates, quartzites, gneiss, and 
granite. These rocks continue as far as the Drave 
Valley. 

The new railway from Klagenfurt, after leaving the 
alluvial ground, passes mainly through Tertiary con- 
glomerates, micaceous and sandy clays, and heaps and 
beds of pebbles; at one or two places some crystalline 
rocks jut up. The Villach line traverses similar country 
as far as Rosenbach. From this place to Assling first the 
Tertiary conglomerates, then Carboniferous, Permo-car- 
boniferous, and Werfener beds are encountered. 

The Wocheiner line from Assling, after leaving the 
alluvial and diluvial deposits, passes through a Muschel- 
kalk hill on to more alluvial and diluvial ground, but enters 
Triassic dolomite before reaching Veldes, and continues in 
it for 12 kiloms., where pebble heaps extending from 
Wocheiner Villach to Feistritz are encountered. From 
here on the country presents a strange diversity. The 
tunnel starts in Tertiary ground and passes right through 
successive horizons to Paleozoic and the limeclay-phyllites 
of the latter period, interspersed with Triassic limestones 
and marls, these along with eposits of Jurassic and Creta- 
ceous formation form the geological complement of the im- 
pressive Baca gorge. The limestone members of the Creta- 
ceous period prevail in the Isonzo Valley, with the exception 
of a small basin of Flysch, which is not reached in mass 
until Saleano, but is covered up in the Gérz basin by 
diluvial pebble accumulations. The Gérz-Triest line 
starts on the pebble deposits, and then goes through 
Flysch beds for some distance, but by Reifenberg the 
nummulitic limestone is encountered, and is met with as 
far as St. Daniel, along with Cretaceous limestone, which, 
as the formation of the Karst plateau, prevails as far as 
Opcina, where again nummulitic limestone, succeeded by 
I'lysch, supply the rocks of the rest of the route followed 
by this line. 

The new lines enable the traveller to pass from one pro- 
vince of the eastern part the Austrian Empire toa neighbour- 
ing province at interesting and attractive points; the Pyhrn, 
or Bosruck Tunnel leads from Upper Austria into Styria, 
tho Tauern Tunnel from Salzberg into Carniola, the 
Karawanken Tunnel from Carmthia into Carniola, the 
Wocheiner Tunnel from Carniola into the Kiistenland. 
The Pyhrn Railway renders the pleasant country east of 
Ischl easily accessible. The Gastein Railway facilitates 
the approach to the Gastein pleasure and health resorts, 
and will also do so for the country south of them. Near 
Mallnitz are famous old iron mines and works. The 
Wocheiner line, passing through the heart of the Julian 
Alps, will be a boon to those who wish to visit this 
delightful district. At Wocheiner-Feistritz, again, there 








are old-time iron mines and works. There are lead mines 
at Bleiberg, near Villach, which town in Roman times 
was a very busy place. Later it was the home of Para- 
celsus, and its activity rose and fell in sympathy with the 
fate of the Venetian Republic. Now it has, or will regain, 
its eminence and become the most important railway 
centre of the eastern Alps, since the completion of the 
Gastein line will make Villach the grand junction station 
of six main lines, viz.:—(1) From Berlin, Dresden, Prague 
vid Linz; (2) the three lines from Vienna vid Amstetten, 
vid Semmering-Leoben and vid Semmering-Graz, the last 
connected with two Hungarian lines from Budapest; (3) 
the line from Fiume-Abbazia and from Agram-Belgrade 
vid Marburg; (4) the Pustertal line bringing the traffic 
from Meran-Botzen, on the one hand, and from Innsbruck, 
vid Brenner, on the other; (5) the Pontebba line connect- 
ing the Italian network of railways, vid Venice, which is 
only 150 miles distant from Villach; (6) the new direct 
line through the Tauern Tunnel, proceeding from Salzburg 
to the German lines. 

Not far from here is the country that Sir Humphry 
Davy used to frequent a hundred years ago, and about 
which he was so enthusiastic. He referred to the two 


magnificent valleys which afford the sources of the Save, | 


where that glorious and abundant river rises, as it were, 
in the very bosom of beauty, leaping from its subter- 
ranean reservoirs in the snowy mountains of Terglon and 
Mangert in thundering cataracts amongst cliffs and 
woods in the pure and cerulean lakes of Wochein and 


Wurzen, and pursuing its course amidst pastoral | 


meadows, so ornamented with plants and trees as to look 


the garden of Nature. ‘ Whilst further along the line the | 


journey through the Baca gorge is full of interest from an 
engineering and geological point of view, and highly 
impressive as regards scenery: the Gédrz-Triest-St. 
Andrea line attacks that remarkable Karst country from 
anew point, giving a good opportunity of studying its pecu- 
liarities, and of getting many fine panoramas over the 
Adriatic. But for those who wish to avail themselves of 
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feet of quayage for sea-borne trade and 300,000 square 
feet of shed accommodation. These are equipped with 
hydraulic cranes and other plant, while the extensive 
trade carried on by inland vessels is conducted at a new 
depot equipped with a series of large pontoon landing- 
stages. 

The registered tonnage of the steamers entering the 
port during the year 1906-07 was 2,690,588, and the 
total value of the trade aggregated Rs. 43,60,96,159. 
The ordinary revenue of the port which in 1901 
was Rs. 12,61,220, had in the year 1906-07. increased to 
Rs. 20,28,089, and the whole of the works have been 
carried out without increasing the charges on goods. 

Rangoon is fortunate in having a river which so far has 
taken the place of wet docks in other ports, and for the 
accommodation of the large export trade it has sufficed 
| until recently to lay down heavy moorings where vessels 
could lie in safety and take in cargo from boats. The 
growing sea-going import trade and the inland vessels 
trade at length required additional discharging wharves, 
sheds, warehouses and cranes, and it was to meet these 
wants that the scheme of the works which were opened last 
November was sanctioned by Government in 1902. The 
project, which will be better understood by the aid of the 
accompanying plan map, included the removal of the 
inland vessels trade, which till then had occupied deep 
water terths, to a new depét further west, the reclamation 
|} of land on the foreshore and the construction of new 
| import wharves. It was alsonecessary to purchase dredg- 
| ing plant to keep the required depth of water alongside 








| these new wharves. 

The first portion of the works to be executed was the 
| depét for the inland vessels trade, and included the 
| revetment and reclamation of the foreshore, the construc- 
| tion of a new port road 60ft. wide, and the building of 
| three pontoon landing-stages. These were specially 
| designed for the mail steamers of the Irrawaddy Flotilla. 
| Each landing-stage is 204ft. long by 42ft. broad. They 
are formed of fourteen separate iron pontoons 50ft. by 10ft. 
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those pleasant and interesting excursions arranged by the 
Austrian Lloyd Company for cruising on the Adriatic, or 
for visiting Bosnia, Herzegovina, Dalmatia, or Monte- 
negro, will find the journey to Triest very much shortened 


and reduced, both in duration and cost, by availing | 


themselves of these new lines of the Austrian 
Government. 


NEW PORT WORKS AT RANGOON. 


On November 22nd last the new port works at Rangoon 
were formally opened by the Earl of Minto, Viceroy of 
India. Before going on to describe these works it may, 
perhaps, be interesting if we give an idea of what the con- 
dition of affairs was when the scheme was initiated. In 
1901, when Lord Curzon visited Rangoon, the project for 
increasing the accommodation for shipping was in its 


infancy, and draft plans were being prepared. At that | 


time there were but 2015 lineal feet of quayage for the 
sea-borne trade and 196,000 square feet of shed accommo- 


dation. The trade of the port was, however, growing very | 


rapidly, and the net tonnage of shipping entering 
amounted to 1,575,372, as compared with 1,291,712 five 
years previously, while the value of the sea-borne trade 


had risen from Rs. 25,46,21,091 to Rs. 41,69,16,015 in the | 


same period. 


To enable those of our readers who are not familiar | 
with Indian currency to appreciate these figures and those | 


which are contained further on in the article, we may say 
that the value of the rupee is usually taken as 1s. 4d. One 
hundred thousand rupees is called a lakh, and is therefore 


equal to about £6666. One hundred lakhs is called a | 


crore, or, say, £666,666, and the manner of pointing a 


statement of rupees is as follows :—Taking the figures last | 
mentioned—Rs. 41,69,16,015—this is written 41 crores, | 


69 lakhs, 16,015 rupees—or nearly £28,000,000. 
The necessity for increased accommodation was appa- 
rent, and since that time no less than 130 lakhs of rupees 


joined to each other by iron girders, and connected to the 
shore by two steel bowstring girders 108ft. long by 18ft. 
broad. Transit sheds have also been built aggregating 
40,000 square feet of floor space, and a large area of land 
behind them has been reclaimed and laid out with roads 
and surface drains for use in the future. 

Owing to the unstable nature of the river bed and to 
the lack of suitable foundations, the new wharves and 
sheds for the import trade were built with considerable 
| difficulty. The work comprises a retaining wall 2720ft. 
long, which reclaimed 15,000 square yards of foreshore. 
| This retaining wall is 10ft. 6in. thick at the base, and is 
built of concrete and brick founded on piles. driven 40ft. 
| below low water. There are also two new screw pile 
| wharves, while the existing walls at Sule Pagoda and 
| Latter-street were reconstructed, the whole forming two 
| wharves for the import trade, 1300ft. and 1800ft. long 
respectively. The wharves consist of seven transverse 
rows of rolled steel piles, 7in. diameter, averaging 7Oft. 
| long, with screws 4ft. 6in. in diameter, the whole being 
braced together and surmounted by a steel super- 
structure with ferro-concrete decks. Brick and iron 
transit sheds have been erected behind the wharves, 
having an aggregate area of just over 300,000 square feet. 
The new port road runs behind the wharves, and is 60ft. 
wide. It is hoped that, in time, this will be prolonged so 
as to form a continuous broad highway through the Port 
Estate. 

A central power station has been built which con- 
tains two compound surface condensing steam pumping 
engines, with room for a third set when this shall become 
necessary. Each engine drives four force pumps of the 
plunger type, capable of delivering 200 gallons of water 
per minute against an accumulator pressure of 700 |b. 
per square inch. The accumulator has a plunger 18in. 
|in diameter and a stroke of 23ft.6in. The steam for 


| working the engines is supplied by two Cornish boilers, 
|each 20ft. long and 5ft. 6in. indiameter. For handling 
| the cargo on the wharves thjrty-two movable hydraulic 


have been expended on the acquisition of land and the | cranes have been provided/each of which is capable of 


construction of new works. There are now 3415 lineal ' lifting a load of 35 cwt. to a height of 70ft., with a radius 
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of jib of 42ft. A further installation of four 10-ton 
cranes and one 40-ton steam floating crane is contem- 
plated. The dredging plant purchased has cost 
lis. 387,000, and itis proposed ultimately to have a depth | 
ol 27ft. below low-water mark of spring tides alongside | 
the main wharves. | 
Including the acquisition of land for future port exten- 
sion, some 130 lakhs of rupees, or £866,580, have been 
expended on capital works since 1901, and, with the pro- 
posed river training works, it is intended to spend another | 
150 lakhs in the next five years. The psoposed line of | 
the training wall is shown on the engraving, and it is | 
further proposed to remove the bar known as the Hastings 
Shoal, which is situated at the entrance to the harbour. 
| is hoped that the tfaining wall will induce the river to | 
leave its crooked course and to return to its old channel. | 
‘'owards the estimated cost of this work, which is 125 lakhs 
of rupees, the Viceroy has sanctioned a grant of 50 lakhs 
from Imperial and provincial funds. By the building of | 
the wall and the removal of the Hastings Shoal, which it 
is hoped will be done concurrently, the harbour will have 
its capacity doubled, and the port will be able to 
accommodate ships of any size at all states of the tide. 
The whole of the works have been designed by and 
carried out under the superintendence of Mr. George C. | 
Buchanan, M. Inst. C.E., Chairman and Chief Engineer | 
of the Port Commissioners, assisted by Mr. J. Ll. Holmes, 
\l. Inst. C.E., resident engineer, Mr. Walter Lindley, | 
chief assistant engineer, who on three occasions was | 
iting resident engineer; and Messrs. Niven and Carlile, | 
assistant engineers. The difficult work of constructing 
the retaining wall and reclaiming the foreshore was done 
departmentally. We may mention finally that the 
following works were carried out by the contractors 
named :—The new screw pile wharves, Heenan and 
l’roude, who also supplied the transit shed; Messrs. 
Robinson and Mundy, of Rangoon, being sub-contractors 
for the foundations, masonry and carpentry. This latter 
firm also constructed the new roads. The reconstruction 
of the existing wharf was carried out by Howarth Erskine 
and Co., Limited, of Singapore, while the inland vessels’ 
depot and bank revetment were constructed by Messrs. 
Burn and Co., of Calcutta. The hydraulic machinery 
was supplied by Sir W. G. Armstrong, Whitworth and 
Co., and the dredger by Fleming and Ferguson. 
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GREENWICH BOILER EXPLOSION. 


Tue Board of Trade inquiry into the cause of the 
explosion of a thermal storage drum on a Babcock and 
Wilcox boiler at the Greenwich Station of the South 
Metropolitan Electric Light and Power Company, which, 
after four days’ work, was adjourned on December 19th, 
was resumed on Wednesday last, and may come to an 
end to-morrow. 

The examination in chief of Mr. McLaren, the manager 
of Babcock and Wilcox works at Renfrew, was in progress 
at the time of the adjournment, and was continued on 
Wednesday morning. Asked by Mr. Vaux whether he 
considered the chain of indentations injurious, he replied 
that he did not. The indentations were, he agreed, made 
by the snap of the riveting machine, and their effect 
would be to reduce the inside radius of the flange. They 
were produced when the plate was cold, but they should 
cause no crushing of a good plate. They were brought about 
by the plate being too low in the machine; and although 
they were not considered detrimental, his firm had 
decided that it was better that they should not occur in 
future. He had seen similar indentations, and he thought 
of equal depth, in other ends for both ordinary and 
thermal storage drums. 

Asked as to hammer dressing, Mr. McLaren replied | 
that he had no experience of it. It was not used at Ren- | 
frew, and if it was considered desirable to remove scale | 
from a plate, the plate was pickled. 

He had examined the drum end shortly after the accident. 
and saw evidence of the old crack, leaving in places only 
about one-eighth of sound metal. He could see no other 
defect. The crack had occurred at the weakest part of 
the plate, and the indentations happened to be there, but 
that was the only association between them and the 
crack, He thought the plate was brittle, and that the 
indentations might have assisted in the production of the | 
crack, but the crack followed the line of least resistance | 
independently of the indentations. The latter went all | 
round, whereas the crack did not. He could not remem- 
ber that there was any place where dents were absent, 
and it was certainly not his impression that the crack did 
npt occur where indentations were absent or slight. He | 
attributed the original crack to a brittle spot in the plate, 
from which it would be very likely to spread in a breath- 
ing plate like a drum end. 

_ The examination then turned on tests made by Mr. 
Carlton, of the Board of Trade, on a similar drum end at 
Renfrew Works. Mr. McLaren did not consider the results 
very satisfactory. The plates tested had indentations 
similar to those in the broken end. He could not say 
absolutely, but he regarded it as morally certain that the 
tested end was made from the same plate as the broken 
cid. Surface cracks were found in it in the neighbour- 
h ‘od of, and mostly in a line with, the indentations. Why 
they had not extended he was unable to say, but thought 
something in the nature of the steel restrained them. 
The tests showed, in his opinion, a poor plate. The 
samples could not be bent close without cracking. With 
& good plate the indentations should not have caused the 
Weakness shown by the tests. It ought to be possible to 
indent a good plate to this extent without damaging it. 
The indentations did not cause crushing but bulging, and 
if the convex protuberance was not as deep as the cavity 
. vy due to the metal flowing, as might be expected. 
‘pak. two of the test pieces showed brittleness where 
there were no indentations. No. 15 test was such an 
one. The piece had been pickled, but that operation had 
nothing to do with the fracture. Only a few pieces were 
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tested in the parts remote from the knuckle, but No. 15 
and No. 14 to a less degrees showed signs of brittleness ; 
they would noé bend close without cracking. 

In cross-examination Mr. McLaren said he knew that 
the plate was made by the acid open-hearth system, and 
that that system was specified by the Board of Trade, the 
Admiralty, and Lloyd’s, 

Indentations similar to those in the broken plate occurred 
to some extent in a large number of drum ends, and though 
they were not usually so deep, drum ends having indenta- 
tions as deep as these had been sent out. The inspector would 
not reject the drum because of such marks. Referring to 
Mr. Carlton’s report, he agreed that where they were 
indented the pieces were bad, but No. 15 test, remote from 
indentation, was also bad. Nos. 7, 8, 9, 11, and 13 were 
all indented specimens, and all broke through the indenta- 
tion without alteration of form. No. 15 was a long 
narrow segment, a wedge-shaped piece cut radially from 
the end with the flange included. It was pickled. It 
first broke through an indentation, and then the “ tail” or 
remaining part was again bent. The innermost part, that 
nearest the centre of the drum and furthest from the 
flange, broke off short. On No. 14 two tests were also 
made, and again the “tail” piece showed failure, this 
time by cracks inside the bend. 

Indentations caused, he admitted, distortion of the metal, 
and the bulge inside and outside a plate was never the 
same. Such indentations might slightly affect ductility, 
and they evidently did so in the test plate. They might 
have been the cause of the surface cracks in that plate, 
and were such a plate subjected to stress he would expect 
the cracks to extend. He thought the indentations were 
not less in the test plate than in the broken end, but they 
were difficult to measure. It was possible for local 
brittleness to exist in a plate without being discovered by 
the ordinary physical tests. 

Examined by Mr. Nichol, Babcock and Willcox’s counsel, 
he said that in ten years 38,085 ends for drums had been 
made by his firm, and no similar accident had occurred. 
Similar indentations existed in other drum ends, but no 
objection had been raised by any boiler insurance com- 
pany. Unless the plate had been brittle the indentations 
could not have caused it to crack; they would not have 
injured a good plate. Mr. Carlton’s tests were intended to 
be severe, but the pieces failed before the full burden could 
be put upon them. He did not think pickling could affect 
the plates. One piece pickled on purpose to investigate 
this question had bent double without cracking. Hence, 
one pickled piece had and the other had not broken. 
Pickling was always prescribed by the Admiralty, both 
for plates and tubes, and insisted upon. Test piece No. 10 
broke on being straightened, but without following the 
chain of indentations, the crack going diagonally through 
one dent. The witness then gave particulars of tests 
made privately by his firm on a drumhead selected at 
random from those in stock. The head was 4ft. to 4ft. 6in. 
diameter, and was jin. thick. It was indented as severely 
as possible in the riveting machine, the indentations 
reaching about ,in. deep. Eight strips were cut from it 
and subjected, in two groups of four each, to tests similar to 
those made subsequently by Mr. Carlton. No. 1 flattened 
out without any sign of fracture ; No.2 gave the same result; 
in No. 3 the flange was turned back, but there was no sign 
of fracture ; No. 4 was turned inside out, and although 
this produced cracks the specimen did not break in two, 
as specimens from Mr. Carlton’s plate did. He concluded 
from these tests that with a good plate you may indent 
deeply without doing damage. The test pieces were 
placed before the Commissioners. 

Cross-examined on them by Mr. Hill, Mr. McLaren 
said that he was unable to say who were the makers of 
this particular plate, but it was constructed to the same 
The indentations had 
been made cold, and there had been no annealing. The 
conditions were precisely similar to those of the broken 
head. 

In reply to questions by Mr. Hallett, the witness said 
that the flanging operation took about three minutes, and 
that the plates were equally heated all over in a furnace. 
The flanged ends were turned in a lathe and the dia- 
meter taken; the shell was then bent to the same dia- 
meter, and there was never a difference of more than } 
to ;%; on the circumference, say, js; on the diameter 
between the two. It sometimes happened that the drum 
end was put too far into the shell, with the effect that the 
end of the shell overhung the curved portion, or knuckle 
of the flange. There was thena joint at that place which 
was too open to be caulked, and it was with the object of 
closing it that the pressing operation.which had caused 
the indentations was employed. 

Mr. Furnie, a boiler inspector for Babeock and Willcox 
was then called. His evidence supported Mr. McLaren’s 
account of the depth of the indentations in the jin. drum. 
He was followed by Mr. Ritchie, steel works manager of 
Beardmore and Co., Parkhead Works. This witness de- 
scribed the principal facts in connection with the manufac- 
ture of the plates from which the thermal storage drum heads 
were made. All the plates used were made from the same 
ingot, and of that ingot 40 per cent. was cut away. Oniy 
the good lower portion was used in the manufacture of 
boiler plates. The charge was about 20 tons, and only 
between 7 and 8 tons were made into boiler plates. These 
plates went partly to Babeock and Wilcox and partly to 
four other firms; they passed all the best tests, and no com- 
plaints had been received. A piece of the exploded plate had 
been received from Babcock and Wilcox, and on analysis 
gave carbon *165, sulphur +023, phosphorus 064, and 
manganese *486. The phosphorus he did not consider too 
high. Microscopic examination through an indentation 
was made, and revealed severe distortion of the fibres. He 
considered that the original crack had been brought about 
by this distortion, and he certainly did not agree that 
indentations were not detrimental to the plate. He believed 
that pickling for three hours would have an effeet upon 
the plate; he understood that it would cause brittleness. 
In answer to the Commissioner, he said that reasonable 

ending would not show distortion of the fibres in the 
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micro-photograph. He put in two photographs, one of a 
normal plate, and one taken through an indentation. 
The inquiry was then adjourned till Thursday morning. 


DOCKYARD NOTES. 


THE new U.S.A. programme is as follows :—Four Dela- 
wares, four Scouts, ten destroyers, four submarines, one 
ammunition ship, one repair ship, four colliers. 


THE British cruiser speed record for the year is held by the 
King Alfred, which on her eight hours’ sea trial did for one 
hour 25°1 knots, and for the whole eight hours attained a 
mean of 24°8 knots. This is the mean reached by the Drake 
in her last year’s record. This year the Drake has not made 
so much, 24°6 being the highest recorded. 


IN the eight hours’ passage trial at full power in the Second 
Cruiser Squadron the order was—Drake, Devonshire. Car- 
narvon,and Antrim. The Drake is the better steamer of 
these four ships by about two-thirds of a knot, being a 
23-knotter against 22°33 of the others. The Drake did 24°3, 
the Devonshire 22°7, the other two Devonshire class vessels 
about 22 knots. 


THE old French gunboat Milan has been definitely con- 
demned and sold out of service. The old “elementary 
destroyer ’’ Levrier is also to go. 


SWEDEN has ordered a submarine in Italy of 180 tons 
displacement. It is to be completed by the end of next 
summer. 


THE Japanese 1908 programme is about equal to the 
United States one. It is:—Four battleships; four armoured 
cruisers. 


A CORRESPONDENT writes asking about the rig of the 
Bellerophon class. We regret that as the masts are not yet 
up and no definite information is available, we cannot be 
much more definite than to say that they will not, in any 
case, be rigged as the Dreadnought. Originally, we under- 
stand, they were to have had but a single mast, placed abaft 
the after funnel; now probably there will be a foremast abaft 
the fore funnel. Not a very gainly arrangement this, but 
one with certain points about it all the same. 


THE Russian armoured cruiser Admiral Makaroff, built by 
the Forges et Chantiers de la Mediterranée at La Seyne, 
Toulon, made 22°55 knots on her full power trials—that is 1°55 
knots over the contract speed. She is a sister to the famous 
Bayan, and differs from her only in having a solitary mast, 
placed between the funnels. A single mast is the regulation 
for all Russian armoured cruisers now. Both the Rossia and 
the Gromoboi, which used to have three, are now reduced to 
a solitary mast. 


THE Ersatz Baiern Will be launched in February at Wil- 
helmshaven. She will be pushed on at record speed in order to 
test the design. Some special interest attaches to this ship 
on account of the vigorous denials of her being built made by 
some of our contemporaries seeking excuses for our reduced 
Naval Shipbuilding Programme. The slip at Wilhelms- 
haven was destroyed last spring, so that she could not be laid 
down, and right on into the summer she was not laid down. 
Quite a number of people began to regard her as a myth. 
She appears, however, to be a very solid one. 





SHE will probably be ready for her trials at the end of this 
year, with the acceleration of building. In any case she will 
be to all intents and purposes ready for sea by March, 1909— 
the date always stated in Germany for her completion. So 
the delays caused to the German programme by the Dread- 
nought do not seem to be over and above serious. 


ACCORDING to a recent photograph of the Mikasa—or 
what purports to be a recent photograph—this ship remains 
exactly as she did at Tsushima. The photograph is certainly 
fairly recent, as no guns are on board, so it was taken after 
her salvage. The upper deck 6in. casemates remain as 
before—turrets to carry 10in. guns are conspicuous by their 
absence, and we begin to suspect more than ever that the 
four 10in. added to her armament was a proposal rather than 
much else. We do not see how the extra weight could be 
managed. If it be attempted, we fancy that it will be no 
more successful than our increase of armament to the Cen- 
turions. These ships were never very fit for fighting, but 
they steamed splendidly. After reconstructions, they were 
still unfit for modern battle, and also unable to steam. No 
reconstruction involving additional weights has ever suc- 
ceeded yet, nor is any ever likely to. The original designer, 
we may be sure, put into armour and armament all the 
weight that he could. Since then guns and armour may 
have improved much, and ways of building ships to carry a 
greater percentage of these things may have been elaborated, 
but a ton still weighs a ton. The talented but much- 
criticised gentlemen who design battleships may not always 
hit upon an absolute best, but they certainly do not leave 
neglected chances to carry several hundred tons extra. The 
naval architect usually wins his crown of glory what time 
other people begin to improve upon his handiwork. Had the 
Mikasa been safely able to carry the weight of four extra 
10in. guns and mountings and armour—a trifle of from any- 
thing between 500 and 1000 tons—she would have steamed 
out of Vickers, Maxim’s yard with that weight used up to the 
last ounce. 





SocreTy or CHEMICAL INDUsTRY.—In response to the ciréular 
sent out last January, about 1000 subscriptions for the ** Decennial 
Index ” were received, and the authors’ names portion was eom- 
pleted and issued to the subscribers in July last. The : 
hon.treasurer asks us to ‘state that he is now prepared to 
receive subscriptions for the 2000 remaining copies, of which 
the authors’ names portion will be delivered on application, 
and the subject-matter portion early in 1908S. Further informa- 
tion may be obtained from the acting hon. secretary, Mr. Samuel 
| Hall, East London Soap Works, Bow, E ‘ 
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IN EGYPT. 
=.* 


IRRIGATION 
No. 


IN 1901 the Société Egyptienne d'Irrigation du Caire through two mild steel pipes of 132ft. length and 79in. 


The | 


awarded the contract to Messrs. Sulzers for the erection of an 
irrigation plant on the Nile at Khoderat, Upper Egypt. 
plant consists of two pumping sets, each capable of deliver- 
ing a Maximum of 2,200,000 gallons per hour to a maximum 
height of 28°6ft. On account of the high price of coal in 
Egypt the Société Egvyptienne demanded a very high com- 
bined efficiency of the plant. 

To meet this demandfor high efficiency it_ was decided to 
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| of 79in. There are 100tubes of 3°7in. internal diameter, which 
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is previously heated, is brought to a still higher temperature 
in a Green's economiser. The economiser contains 320 pipes, 
the soot accumulating in these pipes being removed by 
p mechanical scrapers. By means of three dampers, the gases 
diameter to the suction channel, which runs underneath the | from the boilers can be arranged to pass through the econo- 
pumps. Both pumps deliver into a common concrete | miser or directly to the chimney. The latter has a height of 
delivery channel. : 180ft., and an internal diameter at the top of 7ft. 

Steam at 1701b. per square inch is generated by three The engine-room contains two horizontal tandem compound 
Elephant type boilers. A fourth boiler serves as spare. The | steam engines. The high-pressure cylinders have a diameter 
main drum of each set has alength of 16°7ft., and a diameter | of 153in., the low-pressure cylinders of 274in., while the 
stroke is 474in. The low-pressure cylinders are steam 
jacketed. With a cut-off of 24 per cent., and with steam at 


consideration of the higher 
The boiler plant was 
from the Nile is led 


however, readily accepted in 
efficiency that could be guaranteed. 
placed above high water. The water 


pass through the water chamber. The total heating surface 
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CROSS SECTION OF PUMPING STATION AT KHODERAT, 


couple the steam engines direct to the pumps, and in this | is 2150 square feet. The grate measures 3°78ft. by 


way to avoid the losses due to belt drive. The capital outlay 
was, of course, much greater than with belt-driven pumps, as 
the plant with its building had to be placed below high-water 
level. The position of the pumps relative to the low-water 
level was determined by the largest possible suction lift, 
which was taken as from 20ft. to 23ft. By placing the 
whole engine-room at so low a level it was necessary to pro- 
vide watertight foundations and walls, which would with- 
stand the pressure at high water. This extra expense was, 


* No. I. appeared January 10th, 





UPPER EGYPT 


7°22ft, { 156 1b. pressure at the stop valve, having a temperature of 
and is intended for burning about 133 lb. of coal per square | 482 deg. Fah., and when running at 110 revolutions per 
foot per hour, and to produce an evaporation of 1°9 lb. per | minute, the engine is said to develop 502 indicated horse- 
square foot of heating surface per hour. The superheaters of | power. ‘The cut-off can be varied from 0 to 50 per cent. by 
each boiler consist of two sets of 16 coils, with pipe diameters | the governor. The diameter of the fly-wheel is 164ft. The 
of 1’S5in. and 1°9in. Each set of superheaters has 322 square | engine can either work on atmosphere, or the steam can 
feet of heating surface. The superheated steam at 482 deg. | be passed to a jet condenser below the engine, driven from 
Fah. is led through a common main to the steam distributor. | the crank shaft. The injection water is taken by the con- 
The arrangement for providing feed-water, which will be | denser from the main sump. 

described later, is rather complicated, as no other but Nile The centrifugal pumps, as shown above, are provided 


- | water is available, and this, owing to the silt contained | with cast iron spiral casings. They are coupled direct to the 


thercin, must be carefully purified. The feed-water, which steam engines by means of elastic pin couplings. The pumps 
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draw the water; from the sump through a bell of 59in. | 


internal diameter and passes the water through two suction 
bends of 354in. to either side of the impeller. The diameter 
of the latter is 884in. The quantity of water is regulated by 
a throttle valve of 42in. by 42in. opening. These valves are 
operated by worm gearing. The following table has been 
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Water Level 














Lowest Water Leve/ 








having an internal diameter of 39gin. 


supplied by the makers as embodying the working conditions | 


and efficiency of the plant. It refers to one set: 


rm Static head . eatin 2 6m. 8°7m. 
Manometric head (including 
c—.- friction) 6°5m. 9m. 


Quantity of water delivered 2°78 c.b.m. /sec. 2°78 c.b.m./sec, 


Actual output in water 


horse-power lifted 222 323 
Indicated horse-power 375 502 
Revolutions per minute 100 110 
Cut-off of the engine r 16 per cent. 24 per cent. 
Steam consumption per indi- 

cated horse-power per 

hour <i 5°7 kilos. EL 5°7 kilos. 
Steam consumption per water 

lifted per hour ; 9°7 kilos. 8°85 kilos. 


A direct-current generator supplies the current for lighting 
the plant. This generator is built for 120 volts and 150 
ampéres when running at a speed of 280 revolutions per 
minute. It is driven by a small vertical non-condensing slide- 
valve engine with stroke and diameter of cylinder of 7°9in. 
This engine, which develops 25 horse-power, is coupled direct to 
the generator. <A travelling crane of 49ft. span, with a 
capacity of 9 tons, traverses the whole length of the engine- 
room. The two 44-ton trolleys are operated from the engine- 
room floor by chains. 

From the chemical standpoint the Nile water is very suit- 
able for boiler feed. There is no deposit from it, and it does 
not corrode the metal. The large quantity of fine mud 
which it carries, however, becomes very troublesome. The 
water must, therefore, be freed of this mud, as otherwise the 
boilers would be filled with it in a very short time. 

The overflow from the condenser, which a mixture of 
clean condensed steam and of the muddy injection water, is 
delivered into an overflow tank, where the air is separated 
from it. From this overflow tank the water is then drawn by 
a pump, and delivered to an automatic water purifier, situated 
at a higher level. The purified water then flows by gravity 
to the feed-water heater. The delivery of this water is 
regulated by a float and valve in the feed-water tank. From 
the feed-water heater the water passes to the feed-water tank. 
Two Worthington steam pumps deliver the warmed water 
either through the economiser, ordirect to the feed valves of the 
boilers. The feed-water heater gets its steam from the exhaust 
of the small vertical lighting engine and from the Worthing- 
ton steam pumps. The latter are so connected that they 
also can draw direct from the purifiers, i.e., bye-passing the 
feed-water heaters and feed-water tank. For emergency 
cases these pumps can also draw direct from the main sump. 
The general arrangement and further details can be seen on 
page 58. 

In 1903 and 1904 this firm built two irrigation plants for 
the Daira Sanieh Company, Limited, Cairo. These plants, 
which are at Mataana, are exactly alike, but are not con- 
nected together and are operated independently. The 
description of the one plant will therefore refer to both. 
Both plants are designed to deliver 285 gallons per second 
against a head of 13°1ft., or 165 gallons per second against a 
head of 32°8ft. 

In deciding on the general arrangement the main object 
was to keep the capital outlay of the plant within reasonable 
limits, even at the cost of the efficiency. By arranging the 
engine-room above high water comparatively simple founda- 
tions were needed. The pump was placed 10°8ft. above 
lowest water level in a water-tight pump chamber. 

The boiler-room contains three boilers; two of these are in 
use, while the third is a spare. 
long and 5°6f{t. in diameter. The two heaters thereto have 
a diameter of 274in. and a length of 154ft. | Each boiler has 
« total heating surface of 1076 square feet. Two of the 
boilers are fitted with superheaters, which are arranged in 
two sets of coils on either side of the main drum. 

The steam engine is a horizontal, cross-compound Sulzer 


valve gear engine, the two cylinders of which are 128in. and | 


208in. in diameter. The stroke is 314in. The engine works 
with steam at a pressure of 154 Ib. per square inch, and at a 
temperature of 482 deg. Fah. The normal speed is 100 
revolutions per minute. The output at the various cut- 


offs is :— 
Per cent. 
WAN i ci:8 ors ech oe Pe ek aces ee | Se 2 32 
Output in indicated horse-power.. 115 .. 165 215 
a », brake horse-power 100 150 200 


The condenser of each engine lies directly behind the low- 
pressure cylinder. 
has a diameter of 134ft., and a width of face of 198in. 


The main drums are 14°8ft. | 


The fly-wheel, which is barred by hand, | 





The centrifugal pump, with suction and delivery nozzles of 
23%in. diameter, and an impeller of 363in. diameter, draws | diameter of 4in.; the stroke is also 4in. 
the water from the Nile through a pipe line 90ft. long, 
To protect the suction 
bells from damage by floating logs, &c., they are specially ! 


Swain Sc 


valve engine, is provided. The cylinder of the latter has a 
At a speed of 450 
| revolutions per minute the generator has an output of 
| 36 ampéres at 110 volts. The exhaust steam from this small 
engine can either pass into the condenser of the large engine, 














THE FARMAN AEROPLANE 


A sluice valve is placed on the delivery opening of 
the spiral pump casing. The delivery pipe, which passes 
with a large radius from the vertical to the horizontal 
direction, changes its circular section to the rectangular, at 
the same time gradua'ly increasing in size, in order to pass 
over into the section of the delivery channel. 
and one small reservoirs are arranged between this delivery 
channel and the engine-room. In the first reservoir nearest 
the pump the Nile water deposits most of its mud and passes 
into the second reservoir partly clarified. 
water is filtered by means of wood fiock and flows into a third 


encased. 


Three large | 


In this latter the | 


or through the feed-water heater. The latter also gets the 
exhaust steam from the Worthington pumps, which deliver 
| the feed-water through the feed-water heaters to the boilers. 
Two trolleys, each with a capacity of 24 tons, running on 
I beams, are provided. A section of the plant is shown 
above. 


{| 
| 


A SUCCESSFUL MECHANICAL FLIGHT. 


AT last there has been a really successful flight with a 














THE FARMAN AEROPLANE 


reservoir, from which the injection water for the air, pump 
and the feed-water is taken. 

For the supply of the lighting current a continuous-current 
| generator, coupled direct to a vertical, single-cylinder piston 


| machine heavier than air, and the Deutsch-Archdeacon 
| prize, which has been tempting the. inventor, for many 
| months, has been won. We cannot withhold our satis- 
' faction that the winner is an Englishman, and that satis- 
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faction is not damped by the knowledge that the execution 
of his successful designs has been effected by Frenchmen. 
The machine is of the Chanute type which appears to have 
greater stability than the aéroplane was believed to possess. 
During his many experiments Mr. Farman was on one 
occasion caught broadside by a strong gust, when the appa- 
ratus sailed with the wind in a perfectly horizontal direc- 
tion. Constructed by Messrs. Voisin Fréres, who have 
specialised themsélves in the building of aroplanes, the 
original Farman machine was composed essentially of two 
transverse planes, at the centre of which wasaskeleton of ash 
at right angles terminating in a box-shaped cell at slightly 
above the horizontal level of the transversal planes. 
The actual machine in which the successful flight was 
made was slightly different at its rear end from the 
original type, as may be seen in the engravings on page 
58. The two transversal planes have a length of 33ft. 6in., 
and their width is 6ft.6in. The distance between the 
top and bottom planes is 5ft. The light ash girder 
extending at right angles to the rear of the main planes 
has a length of 14ft. 9in., and the rectangular cell which 
it carries has a length of 19ft. Tin., and is 6ft. 6in. square. 
This box-shaped plane was covered on four sides with a 
light varnished fabric, and the same material is also used 
on the main planes. The total surface offered by the 
machine is 170} square feet. The aéronaut sits between 
the two main planes, where he has command of the pro- 
pelling mechanism, consisting of an 8-cylinder Antoinette 
engine, developing about 50 horse-power. This type of 
engine has been designed especially for aéroplane experi- 
ments, and it is largely due to engine builders obtaining 
such remarkable results in the reduction of weight that 
mechanical flying has become possible. The engine 
drives a two-blade propeller immediately behind the main 
planes, the diameter of these blades being 6ft. Tin. The 
steering apparatus is at the rear. The machine 
mounted on pivoted wheels to allow of its travelling 
along the ground before taking flight. 

Having got complete mastery over his machine, and 
being assured that it was in proper running order, Mr. 
Farman carried out some private tests on Saturday of 
last week with such good results that he convened the 
judges of the Aéro Club to an official test on the following 
Monday. The conditions imposed for winning the prize 
were that the competitor had to cross a line between two 
posts placed 50m. apart, and, flying to a flag 500m. 
distant, turn round and finish across the line without 
having touched the ground. On starting his engine, the 
machine was propelled along the ground for a distance of 
about 50 yards, when it started rising about 100 yards 
behind the line, which it crossed at a height of about 12ft. 
Continuing to rise to about 20ft., the machine described a 
flat curve towards the turning post, and, before reaching 
it, Farman raised the machine to a height of about 30ft. 
so as to avoid all danger of the planes’ touching the 
ground. He glided round very easily at a much sharper 
curve than would have been deemed possible, with only a 
slight inclination of the planes, and then continuing with 
a flat curve behind the post for about 50 yards or so, 
he turned again somewhat sharply and steered almost 
straight home, crossing the line at almost the point where 
he started. He brought the machine to the ground as 
gracefully as a bird, without any shock. The whole per- 
formance gave one the impression of the flight being 
carried out with perfect ease, while there appeared to be 
no reason why Farman should not have continued for a 
much longer time. As a matter of fact, to escape the 
attentions of a particularly enthusiastic crowd, he flew off 
tothe shed where the machine is kept, as if it were the most 
natural thing in the world. The time that elapsed from 
the start toc the finish was 1 min. 28 sec., the actual 
distance covered being probably a little ever a mile. 

Having thus secured the most coveted prize for 
mechanical flight, Mr. Farman intends to try for the 
prizes which are being offered in England. He thinks he 
will have no difficulty in securing the prize for the mile in 
a straight line, and he has also been engaged to fly round 
the Brooklands track. Mr. Farman has no intention, 
however, of continuing his experiments with his present 
type of machine, which he considers to have a certain 


is 


defect in that it is not capable of travelling at sufficiently 
high speeds to be able to fly against any strong wind. | 


Obviously, it is quite possible it could be made to fly faster | 


by the application of more suitable propellers. On the 


other hand, the machine seems somewhat fragile, and may | 
possibly not be able to withstand the resistance offered | 
when travelling against strong winds, since an appreciable | 


surface must be presented by the numbers of struts and 
stays that are employed for strengthening the planes. Mr. 


Farman has decided to experiment with a machine of the | 
Langley type, which, while being much less cumbrous, | 
has been shown by experiments with models to be capable | 


of travelling at very high speeds. Obviously, in mechani- 
cal flight speed is a very important factor in rendering 
the machine independent of the varying forces of the 
wind. The successful flight of Monday last is bound to 
stimulate interest in the art of mechanical flying, and 
we may look forward to very rapid progress in the con- 
struction and handling of flying machines in the early 
future. 





THE LONGEST ‘“‘ STRAIGHT” IN THE WorLD.—To 


the Buenos | 








Aires and Pacitic Railway belongs the peculiar distinction of having | 
on its system the longest straight stretch of railway in the world. | 
The length of this is 2053 miles, and it is situated on the main line, | 


between miles 158 and 3634 from Buenos Aires. The straight was 
formerly broken by reverse curves, forming a detour round the 
lake Soria. The longer portion was then 175 miles long, aed was 
even then the world’s record. The lake having, however, practic- 
ally dried up, the company have suppressed the curves, and the 
‘cut off” was opened to service on the 15th October, 1907. It 
seems that when the line was set out in the seventies, at which 
time the country was in the hands of the Indians, after leaving 
Junin, which was a military outpost, and the last point of contact 
with the Buenos Aires civilisation, a course of about W.N.W. was 
set, and the line run straight across the flat ‘‘ pampas” until it 
met.another line about 60 miles long, which was pushed out east- 
ward from the western terminus, Villa Mercedes. There were no 
obstacles of importance to avoid, and hence the phenomenal “ bee 
line,” 





THE DREADNOUGHTS OF THE WORLD. 


A TABLE showing the progress of construction of ships of | 
the Dreadnought type by the principal Powers has been | 
issued by the Navy League, and is reprinted below. We have | 


put down these figures on squared paper, using years as 
abscisse and number of Dread- 
noughts—battleships and 
cruisers—as ordinates. Assum- 
ing that the present rate of 
building is continued, we may, 
by this graphical method, find 
the relative position of the 
Powers, as far as ships of this 
kind are concerned, for some 
years ahead. 

It will be seen at once that 
Great Britain will remain far 
more powerful than any other 
single Power for more years 
than we need look forward ; 
she would, however, be ulti- 
mately overtaken and crossed 
by Germany. As regards all 
the other Powers, she steadily 
increases her distance. That 
this would beso was, of course, 
a foregone conclusion. The 
contrast of Great Britain with 
two Powers combined is a more 
useful comparison, and it is 
seen very strikingly that as 
early as 1912 Germany and 
America combined will have 
more Dreadnoughts in com- 
mission than we have, and in 
the following year they will 
have surpassed us, and we 
shall also have been overtaken 
by a coalition of Germany with 
France. As Japan is our ally 
till 1915, we have not confused 
the diagram by considering her 
as an enemy, but the top curve 
of all shows that, combined 
with her, Great Britain main- 
tains a superiority to any other 
two Powers indefinitely. We 
may, however, quite fairly sup- 
pose that three Powers would 
join forces against Japan and 
Great Britain, and we see that 
even then the two _ island 
Powers would be more power- 
ful than their three adversaries, 
Germany, France, and the 
United States, for very many 
years, the two lines running 
out of the diagram almost 
parallel to each other. 

We do not wish to attach 
undue weight to this diagram; it is based solely on the 
present rate of building, and is therefore liable to rapid 
changes from alterations in that rate. But it is not without 
its instructive features. It shows, first, that unless we 
increase our rate of output of Dreadnoughts, we shall, in 
respect of such ships, fall below the two-Power standard in 
about four years’ time—1912-1913 ; and, secondly, it shows 
that Germany proposes to turn out Dreadnoughts at a 
slightly higher rate than we do. We shall, of course, main- 
tain a substantial lead, but her line gradually approaches 
ours, and it may soon be deemed desirable to make a spurt, 
in which case, our resources being the greater, we could no 
doubt considerably increase the interval between the two 
Powers. 

The following is the Navy League’s table of naval strength 


Dreadnou 


1907 1308 
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srincipal maritime powers, showing in detail Dreadnoughts | 1 
of principa I zs S "| grammes to meet those below the line are not known. 


built, building, and projected :— 


(ireat Britain (contract time of building, 24 months). 


Laid 
down. 
May, 1905 
May, 1905 
Oct., 1905 
Mar., 1906 
April, 1906 
April, 1906 
Dec., 1906 
Jan., 1907 
Feb., 1907 
Dec., 1907 
Jan., 1908 
Feb., 1908 
Nov., 1908 
Nov., 1908 Nov., 1910 


* 1904 naval programme. + 1905 naval programme. 
t 1906 naval programme. § 1907 naval programme, 
1908 naval programme (supposition only, as stated in the Times). 


Displacement, 
tons. 
16,500 


Completed. 


Nov., 1907" 
Dec., 1907* 
Oct., 1906t 
Feb., 1908 
Mar., 1908+ 
April, 1906+ 
Dec., 1908} 


Name. 
Agamemnon 
Lord Nelson 
Dreadnought .. 
Indomitable 
Inflexible 
Invincible 
Bellerophon 
Téméraire 
Superb... 
St. Vincent 
Collingwood 
Rodney 
Anson <3 
New Invincible 


Germany (contract time of Inilding, 36 mouths). 


17,710 Aug., 1997 Aug., 1910" 
Aug., 1907 Aug., 1910* 
Nov., 1907 Nov., 
Nov., 1907 Nov., 1910 
Nov., 1907 Nov., 1910+ 


¢. Bayern 
E. Sachsen 

. Baden .. 

<. Wiirttemberg 
*, Cruiser 
July, 1911 
July, 1911 
July, 19113 
July, 1911 
July, 1912s 
July, 19128 


2. Oldenburg . . ‘ y .. July, 1908 
i. Siegfried July, 1908 

Beowulf July, 1908 
3. Cruiser July, 1908 
. Cruiser July, 1909 
i. Frithjof July, 1909 
>. Heimdail July, 1909 July, 1912§ 
*. Hagen July, 1909 July, 1912$ 


* 1906 naval programme. + 1907 naval programme. 
t 1908 naval programme. § 1909 naval programme. 
France (contract dates of completion given). 
Dec., 1906 Jan., 1911* 
Dec., 1906 
June, 1907 
Sept., 1907 
” 
? .. duly, 1912" 
* 1906 naval programme. 


Danton 
Mirabeau : 
Voltaire .. : «i we 
Vergniaud 

Diderot 

Condorcet 


18,027 
18,027 


contract time 36 months). 


. Autumn, 1906 .. 
. Autumn, 1905 .. 
Nov., 1907 


US. 


A merica 
Michigan .. .. Nov., 1909" 
South Carolina 

New York ; 
Delaware .. 


1909 


| launched ; 
| fixed already. 


| eight Formidable, 15,000 tons ; 
| five Duncan, 14,000 tons; six Canopus, 12,950 tons; two 
| Triumph, 11,800 tons. 


| business. 


| occupied the chair. 


US. America (continued), 
Displacement. Laid 


tons, down, Completed, 
¢ - 


Name. 


Pro. 
Pro. 


lected... 
lected. . 
ected, . 


25,000; .. 

25,000 .. 
25,0003 .. 

ected t 


Mites 8 Oe _ Rone aa 
* Authorised 1905. t Authorised May, 1907. 
t Proposed 1908 naval programme, 





ts 


of The World. 


13910 git IW2 


‘THE DREADNOUGHTS OF VARIOUS NATIONS 


Japan (allies until VOID against tira Powers). 
Satsuma : 19,250 May, 1908 Jan. 11908 
Aki 19,780 Mar., 1905 May, 1908 
A. Battleship 22,000 Dec. , 1907 July, 1910 
B. Battleship 22,000 Dec., 1907 July, 1910 
A, Cruiser 18,650 Dec., 1907 July, 1910 

22,000 Summer, 1908 
18,650 Spring, 1908 
18,650 Projected, 1908 
* May be completed by January, 1910. 
NOTES. 

Great Britain.—First nine mentioned are all afloat. 
Except two Japanese, none other in the entire list has been 
Bellerophon and Téméraire have all their armour 
Only those above the dotted lines can come 
3ritish pro 


1911 
1911 
1911 


Feb., 


C. Battleship 
Mar., 


B, Cruiser 
©. Cruiser 


into comparison with the British ships named. 


Germany.—E. Cruiser, 14,760 tons, 8-1lin., not included. 
Our three Minotaurs are quite equal to it. E. Baden, 
E. Wurttemberg, and F. Cruiser had not been laid down in 
December, 1907, but proposed dates for commencement and 
completion have not been altered in spite of this. Even 
reducing the building period to thirty months—never yet 
done, and the contracts are for thirty-six months—we still 


| lead over two Powers. 


France.—Though dates of completion have remained .con- 


| stant, the dates for commencing building are already in four 
| cases many months passed. 
| five to seven years. 


The usual period for building is 
The programme to be brought forward 
in 1909 need not be considered. 

U.S. America.—Delaware and New York 
down, but proposed dates given in spite of this. 
firms is for completion in thirty-six months. 

Thus, including Japan, our ally, the four next strongest 
Powers will, combined, have exactly as many large warships 
complete—battleships and armoured cruisers—as shall we at 
the close of 1910. 

After the above, Germany will have no battleships larger 


not yet laid 
Contract to 


| than 13,200 tons. 


Germany, total 20: Ten Deutschland, 13,200 tons , five 


| Wittelsbach, 11,643 tons ; five Kaiser, 10,973 tons. 


We shall have, total 38; Eight King Edward, 16,350 tons; 
nine Majestic, 14,900 tons ; 


Armoured cruisers : Germany, nine ; Great Britain, thirty- 


| five, plus certain projected new vessels armed only with 9°2in. 


weapons, to be commenced next year. 


C. IsLER AND Co.’s TWENTY-FIFTH ANNIVERSARY.—The heads of 


| departments and staff were entertained on Wednesday evening, 


the lst of January, to a dinner given by the head of the firm of 
C. Isler and Co., Bear-lane, Southwark-street, S.E., on the 
occasion of the twenty-fifth anniversary of the foundation of the 

The dinner was held at Messrs. Spiers and Pond’s 
Restaurant, New Bridge-street, E.C. Mr. C. Isler 
The chairman, in the course of his address, 
referred to the good feeling which existed between himself, the 
heads of the departments of the firm, the staff, and the workmen. 
Mr. Meyer presented to Mr. Isler, on behalf of the staff, a dressing 
case, as a memento of the great regard and esteem in which he is 


Central 


| held by his staff, and in a speech dwelt upon the pleasant rela- 


tions existing between the employers and employés of the firm, 
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RAILWAY MATTERS. 


Tue District Railway is now running thirty-one trains 
in hour in the busy parts of the day, which is claimed as a record 
for any line. 

AccorpInG to the American Machinist, the Long 
island railroad will use conerete pile foundations for the new 
conduit line in the North Shore yards at Long Island City. 


Tae first train on the new North River electric under- 
ground railway at New York was run on Saturday, January 4th, 
the distance between Hoboken and Christopher-street being 
covered in seven minutes, 

Tue survey of the Kankan-Kouroussa Railway in French 
West Africa has been completed, and a survey for the projected 
Kankan-Dioulasso extension is about to be commenced. These lines 
will connect the Sondan with French Guinea. 


Tue Brazilian Diario Official of December 18th pub- 
lishes the text of a decree. authorising a company that has been 
formed in Brussels—the Société Internationale de Voies Ferrées et 
de Travaux Publics-—to construct and exploit railways in Brazil. 


PRIVATELY-OWNED railroads in Belgium will shortly 
have their total length reduced to 200 miles, as the Belgian Parlia- 
ment has authorised the purchase of a privately-owned line 
112 miles long. The 200 miles referred to are operated by six 
different companies. 


Tur North-Eastern Railway Company has informed the 
Redcar Urban Council that in future it will allow workmen to 
travel by ordinary trains with workmen's tickets in case of acci- 
dent or illness on condition that they produce a note signed by 
their foreman or manager. 


Ir is reported that the negotiations for an Anglo- 
German loan for the construction of the projected Tientsin Chin- 
kiang Railway have at length been concluded, and that the 
necessary agreement has been signed by representatives of the 
Deutsche Bank, the British and Chinese Corporation, and the 
Chinese Foreign Board. 


Tue Italian State Railroads report that they are now 
running 174 per cent. more trains than when they took over 
the management from the companies July Ist, 1905; that the 
speed of many trains has been increased, and in many cases freight 
separated from passenger traffic; while since November 15th 
last third-class cars are attached to all so-called ‘‘ fast” trains, 
while it contemplates attaching them to some ‘‘ express” trains. 


AccorD1nG to the Railway Times, the railroad which 
the State of Texas is building from Rusk to Palestine, 30 miles, will 
be finished and in operation in about two months. The road will 
also be extended east from Rusk to a connection with the Texas 
and New Orleans, 6 miles. The main object in building the road 
is to afford a route for the products and supplies of the State 
Penitentiary at Rusk, where the State is operating an iron 
industry. 

Tue traffic returns of the Tyneside Tramways and 
Tramroads Company for the week ending December 31st were 
£337 Os. 11d., an increase of £1°5 6s. 6d. on the corresponding 
week of 1906. The total receipts for the fifty-three weeks of last 
year were £24,042 13s. 5d., an increase of £1061 7s. 7d. on the 
previous year. The receipts for the week ended January 7th 
were £75 14s. 114d., a decrease of £34 0s. 6d. on the corresponding 
week of last year. 

At last Friday’s meeting of the Liverpool Corporation 
the Electric Tramways Committee reported that last year’s traffic, 
both as regards receipts, passengers carried, and earnings per 
car-mile, was the greatest recorded. The passengers numbered 
over 124,000,000—nearly 2,000,000 more than the previous twelve 
months. The receipts were nearly £572,000—an increase of over 
£8000. The car-mileage was over 12,200,000 miles—an increase 
of nearly 116,000 miles ; and the average earnings per car-mile 
were 1]1°22d.—an increase of “05d. 

Tue Central London Railway Company has, we under- 
stand, dispensed with one of the two motormen employed on each 
train, thus following the practice of other London electric railways. 
Twenty-three assistant drivers are affected, and they will be 
retained as conductors, with wages 2s. a week above those of the 
other conductors in respect of their ability to act as emergency 
drivers. The other conductors will be afforded opportunity of 
training to act as emergency drivers, and when they qualify their 
wages will be raised by 2s. a week. 


A rEpoRT from Washington states that the coal-carry- 
ing railway companies, which are required under Act of Congress 
to dispose of the coal mining properties by May Ist, have sub- 
mitted to the Attorney-General a proposal with a view to the 
postponement of the date for enforcing the law on account of the 
recent financial disturbance. They argue that otherwise the 
result will be the sacrificing of the properties at prices greatly 
below their actual value. The proposal has been taken under 
consideration by the Attorney General. 





Wuat is probably a record in fast freight business has 
just been accomplished by the Grand Trunk Railway of Canada. 
A consignment of earthenware was sent from Liverpool to 
St. Joseph, Missouri, in the remarkably short time of fifteen days. 
The goods, which left Liverpool on November 15th by the 
Dominion liner Cornishman, were despatched in three Grand 
Trunk cars from Portland, Me., on November 26th, and arrived 
at their destination on November 29th, thus having been conveyed 
2920 miles by steamer and 1500 by rail in the time stated. 


ADDITIONAL track water troughs have been installed 
during the past year by the Lake Shore and Michigan Southern 
Railway between Buffalo and Chicag® for supplying water to loco- 
motives while running. They are 2000ft. long, 2ft. wide, and 6in. 
deep, and are placed about 50 miles apart. The total cost, includ- 
ing the trough itself, the re-ballasting required, water tanks, and 
heating devices, runs quite high, the. ballasting especially being a 
costly item. In order to prevent the road bed from heaving in 
freezing weather, the ground has been excavated 6ft. to 8ft. and a 
filling of stone carried up to the road bed level. 


THERE is a conflict between the general Government 
of China and the provine» of Che-kiang over the building of a rail- 
road from Soo-chow, a city 50 miles west of Shanghai and con- 
nected with it by rail, extending south by west 65 miles to Hang- 
chow, and thence east 65 miles along a bay to Ning-po. The 
province claims that two years ago it was given the right to build 
the line, and the Pekin Government says that it is going to contract 
with an English-Chinese company to build. Shanghai merchants 
are said to be ready to subscribe £3,000,000 to the provincial enter- 
prise, and they threaten to boycott English goods and to refuse to 
pay taxes if the English are let into the enterprise. 


Aw electric railway of considerable technical interest 
is operated by the Indianapolis and Louisville Traction Company, 
between Seymour and Sellersburg, Ind., a distance of 41 miles. 
The power-house is situated at about the centre of the route, and 
direct current is transmitted from it at 1200 volts, measured at the 
station between the single OOOO grooved trolley wire and the rails. 
‘There is an entire absence of high-tension feeder wiring and sub- 
stations. The station has two 26in. by 48in. Allis-Chalmers engines 
operating non-condensing at 120 revolutions per minute. These 
drive in pairs four 300-kilowatt 600-volt General Electric genera- 
tors with their armatures mounted commutator to commutator on 





NOTES AND MEMORANDA. 


Tue shrinkage of wood from loss of moisture has been 
found by the United States Forest Service to range from 7 to 26 
per cent. of the dry volume in different species. 


THE production of natural gas in the United States 
in 1906 amounted to 388,842,562,000 cubic feet, measured at the 
atmospheric pressure, or 9,396,963 net tons. The value of the out- 
put was £9,300,000, an increase of £1,060,000 over 1905. 


A RECENT test by the Canadian commissioners who are 
investigating the cause of the collapse of the Quebec Bridge was 
conducted on a steel eye-bar similar to those used in the structure 
of the bridge. With 28 square inches of surface the strain was 
63,000 lb. to the square inch. 


INSTRUCTION in steam turbine operation is the latest 
subject added to the high school curriculum of the Board of 
Education of New York City, a 300-kilowatt Westinghouse- 
Parsons turbo-generator unit having been put down as a part of the 
power plant equipment of the new Stuyvesant High School. 


In welding by means of the oxy-acetylene blow-pipe 
the point of the flame is held lin. to 0°25in. from the work. No 
fluxes are required for iron, steel and copper, but for brasses and 
bronzes a little borax or boracic acid moistened with water is used 
for the purpose of preventing the volatilised zinc from being 
deposited on the point and thus preventing a weld. 


FIFTEEN boiler explosions are reported in Germany 
for the year 1906. Three out of the fifteen explosions are attri- 
buted to low water, one to failure of the bottom of a vertical boiler 
which had been in service twenty-eight years, and one to corrosion 
proceeding from outside inward at a spot where the metal of the 
boiler, thirty-two years old, was in contact with an outer wall. 


Tue number of producer gas plants has recently been very 
greatly increased in Canada. The city of Chatham, Ontario, is 
now erecting a municipal plant, to be equipped entirely with 
gas engines and with an absolute guarantee that its street light- 
ing plant shall cost only £5 per annum per lamp. Two years 
ago there were practically no gas engines of high power in Canada. 


Tue working costs for November of sixty-three Rand 
mines, representing 99 per cent. of the entire tonnage of the 
tand, work out at exactly a sovereign per ton, being a reduction 
of half-a crown per ton as compared with the averages of previous 
years. The opinion is expressed locally that the time has arrived 
when the mining groups should pay attention to the resuscitation 
of silent mines. 


Concrete building construction under cover is being 
carried on at the present time on anew transformer house at 
Longue Pointe, Montreal. The building, which is entirely of rein- 
forced concrete, measures 46ft. by 46ft. in plan, and is 32ft. high. 
A tent with rounded ends 50ft. by 80ft. over all, and 25ft. high at 
the eaves, was erected over the site of the building, and heated 
with salamanders and steam coils. The outside temperature up to 
the middle of December had reached as low as + 3 deg. Fah. at 
night, and during some days did not go above 10 deg. 


Ir is reported that the President of the Board of 
Trade is now promoting a conference, in order to obtain further 
details on’ the subject of railway rates, with a view to taking 
action. He has invited representatives of the railway companies, 
the traders, and other interested bodies, to meet him. A meeting 
of the Railway Companies’ Association has been called for the 
afternoon of the 17th inst., to consider a report on the proposal, 
and to nominate a committee to confer with Mr. Lloyd-George. 
It is understood that the President of the Board of Trade has 
allowed it to be known that he is in favour of the appointment of 
a Royal Commission to report wpon the question and make reecom- 
mendations. 


THE report by Colonel Yorke to the Board of Trade on 
the accident that occurred on the Birmingham Corporation tram- 
ways on the morning of October Ist has recently been issued. 
Two passengers died from injuries received, and twelve were more 
or less seriously injured. The immediate cause of the disaster, says 
the report, was the action of Inspector Hall in taking the car down 
Warstone-lane with a defective magnetic track brake, and experi- 
menting with the brake on the incline. Had he applied the hand 
brake before starting down the incline no accident would have 
occurred. Inspector Hall, the report says, seems to have selected 
this hill for the purpose of testing the magnetic brake, and the 
responsibility for the accident must therefore rest on him. 


AccorpinG to Nature. M. Charles Féry has constructed 
avery simple calorimeter for determining the calorific power of 
gases and liquids, and a description is given of it in the November 
number of the Journal de Physique. The combustion is effected 
at the base of a glass chimney, the top of which supports a nickel 
plate pierced with a number of holes. The air necessary for com- 
bustion passes down a similar chimney, which is connected at its 
base with the former. The two junctions of a constantan-copper 
thermo-circuit are placed at the tops of the chimneys, and M. 
Féry finds that the electromotive force in the circuit is exactly 
proportional to the calorific power of the combustible and to the 
volume of it consumed in unit time. 


An important contribution to the study of weathering 
phenomena in building stones is afforded by a paper by Mr. E. 
Kaiser on the Stuben sandstone of Wurtemberg in the Neves 
Jahrbuch fir Mineralogie. This stone was largely used in 
1842 to 1868 on Cologne Cathedral, and now exhibits marked 
disintegration, the weathered material showing an external 
layer of scale, and below it a layer of soluble calcium and mag- 
nesium sulphates. In the quarry, on the other hand, the weather- 
ing consists in solution of the calcium and magnesium constituents 
of the brown spar in the rock with deposition of the iron as 
hydrated ferric-oxide. It is satd to be evident that the disinte- 
gration in Cologne is caused by sulphur derived from smoke gases. 


Arter fifty-one years in the service of the Great 
Eastern Railway Company, Mr. John Wilson, district locomotive 
superintendent at King’s Lynn, has recently retired under the age 
limit. Mr. Wilson began his connection with the company by 
entering the engineering works at Stratford in 1857 as a premium 
apprentice. After spending twenty-three years at Peterborough 
as locomotive foreman, Mr. Wilson was, twenty-one years ago, 
promoted to the district superintendency at Lynn, and during 
that period he has travelled on all the Royal trains. His mileage 
in the company of Royalty totals about 25,000 miles, and he has 
been on the trains that conveyed to and from Sandringham all 
the members of the Royal Family, as well as their many august 
visitors. 

Ir is reported that the New York, New Haven, and 
Hartford Railroad has decided to electrfy its main lines east 
of Stamford, Conn., but to what extent has not been decided. 
Surveyors are at present at work between Stamford and South 
Norwalk, and electric trains between these points are expected to be 
running before many months. The first electric trains on the New 
York division were run July 28rd last. Atthat time the equip- 
ment was completed as faras New Rochelle. Ele:tric trains began 
running to Port Chester on August 5th, and Stamford became the 
eastern terminus of the electric system on September 30th. At 
sresent there are sixty-four electric trains per day on the line 
semen Stamford and New York—thirty-two each way. Most of 
these are locals, but some are through trains. For the latter, 
steam locomotives are attached in place of the electric motors at 











MISCELLANEA. 


Tue Cleveland miners received official intimation last 
Monday that their wages would be reduced 3°95 per cent, for the 
current quarter. 


A synpIcaTE of eleven of the chief engineering firms in 
Austria has just been formed. It will continue in force until 1917 ; 
the headquarters are in Prague. 


We hear that an agreement has been signed between 
the Natal Government and Messrs. Kynoch, Limited, under which 
the latter undertake to erect a large factory for the manufacture 
of explosives in the vicinity of Durban. 

A company is reported to have taken over the group of 
mines known as Las Loras de Imperza, situated in the interior of 
the province of Tarapaca, Chile. These mines are said to be rich 
in gold, silver, and copper, and from now on it is proposed to push 
their development. 


Tue West Riding Rivers Board have agreed to suspend 
their threatened legal proceedings against the Yeadon Urban 
Council until July next. This is on an undertaking being given 
by the Council to take steps at once to make the present disposal 
works as efficient as possible. 

Accorpinc to L’Industrie Electrique the Italian 
Government have decided to take over the working of the tele- 
phones from July 1st next. There are at present in Italy 74 tele- 
pwene companies, and it is thought that the compensation payable 
»y the State will amount to £640,000. 


THE Prefect of the Seine has recently appointed a com- 
mission, under the presidency of M. Maurice Lévy, to study from 
a scientific, administrative, and financial point of view the question 
of supplying Paris with electrical energy from various water- 
courses, and particularly from the Rhone. 


Tue correspondent. of the Paris Eclair at Cherbourg 
declares that a record of experiments has disappeared from the 
torpedo department at the Arsenal. This document, which has 
been kept for eleven years, contained valuable information regard- 
ing the handling of the various types of torpedo, and it is believed 
to be impossible to replace it. 


Ir is stated that, as the result of an under-estimate 
made in connection with excavation work for the Panama Canal 
construction, the total cost will probably be considerably greater 
than had previously been expected. It is now believed the canal 
will cost £50,000,000 to construct, and some £1,200,000 yearly will 
have to be spent for its upkeep. 


Tue White Star liner Suevic left the dry dock at 
Southampton on Wednesday, January 8th, on the completion of 
the operation of joining the two halves of the vessel, which has 
taken just over two months. The Suevic is now practically a new 
ship, and sailed from Liverpool on Friday, January 10th, to 
take up her position in the Australian service. 


THE new magnetic observatory on the Breakwater Fort, 
in Plymouth Sound, has now been completed. Mariners swinging 
their vessels for compass adjustment by reciprocal bearings have 
been advised, in a ‘‘ Notice to Mariners,” to take bearings of the 
drum-shaped beacon which has been placed immediately over the 
shore compass, and which is conspicuous above the fort signal- 
house. 

THERE was an alarming collision on the river Tyne at 
Hebburn on Thursday, January 9th. The British destroyer 
Ghurka was lying at the buoys after coming out of Messrs. Haw- 
thorn, Leslie and Co.’s dock, and the Newcastle collier Hartley, 
which was proceeding to sea, ran into her. The Ghurka was con- 
siderably damaged on the port quarter, and the after-buoy to 
which she was made fast was sunk. 


AT a meeting of the Hull Corporation Water and Gas 
Committee on Monday last, the engineer estimated the income for 
the coming year at £62,405, and the expenditure at £30,600, 
against £28,000 last year, the increase being mainly owing to the 
higher price of coal. The gross profit on the water undertaking was 
£31,885, and it was proposed to contribute £2600 to the city fund, 
and to sinking fund and interest £15,393, the net profit being 
£15,872. The net profit on the gas undertaking was £470. 

CompLaints are being made by directors of mining 
companies in all the States of the Australian Commonwealth 
respecting the pressure of the tariff. The theory is that pro 
tective duties encourage local manufactures. But obviously duties 
on machinery needed for mining purposes directly discourage 
enterprise. In many cases the future of a mine depends on the 
importation of machinery for dealing with the mineral, and especi- 
ally of machinery and appliances which by reason of being covered 
by patents, or owing to other causes, cannot be made in Australic. 


ConsuL-GENERAL RicHarRD GUENTHER, of Frankfort, 
says it is reported that a Hamburg joint stock company has pur- 
chased a large tract of land along the mouth of the Elbe at Cux- 
haven where power works are to be erected. The action of the 
ebb and flow of the tide is to be employed in generating electric 
energy to be used in factories about to be established. The works 
will also furnish electric power to the town of Cuxhaven and other 
towns in the vicinity. The daily capacity of the plant will reach 
14,000 horse-power. Tests are said to have established the feasi- 
bility of this method of generating electricity. 


Ir is reported that an expensive accident, which might 
have involved serious loss of life, occurred during the New Year 
holiday at Kiel, where the cement wall of the Government dry 
dock, erected some years ago ago at a cost of £50,000, collapsed, 
endangering the lives of the workmen employed on the battleship 
Lothringen. The men had a very narrow escape, and left all their 
implements in the dock. A report from Kiel states that it is 
doubtful whether the dock can be repaired, and the accident is 
made the text in certain circles for a further violent attack on the 
| German Admiralty officials, who are accused of having permitted 
the construction of the dock on a subsoil so unsuitable that not 
even the 24ft. thickness of the cement wall could resist subsidence. 


Last Monday night Professor Henry Robinson ad- 
dressed the Surveyors’ Institute in London on ‘ Foreshore 
Erosion and Reclamation.” He remarked that at last the subject 
had received the attention of the Government, who in 1906 ap- 
pointed a Royal Commission to investigate it. It was a matter of 
urgent and national importance, and he hoped any recommenda- 
tions made by the Commission would be promptly dealt with. As 
instances of the evil going on he cited the case of Pakefield, near 
Lowestoft, where a main road was rapidly being reached, and the 
port of Exeter, which was threatened unless the bar of land at the 
mouth of the estuary was protected. He hoped that as a result of 
the Commission, a State Department, empowered to deal with 
erosion, would be formed. 


A REPorT from Alexandria states that the Egyptian 
Government have decided to suppress the Department of Mines. 
This statement, although not officially confirmed, has occasioned 
general surprise, as the usefulness and activity of the department 
are much appreciated in mining circles. It recently organised the 
mining region of Egypt, with Edfou asa central supervising station. 
From this action it ts inferred that gold in Egypt, except in one or 
two cases, is, in the opinion of the Government, almost non- 
existent. It will be remembered, however, says the Times, that 
reports were recently made of the discovery of an oil field, of 
sulphur, and of precious stones, and it was believed that the 
Department of Mines would have been particularly valuable in con- 
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All letters intended for insertion in Tux ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

aa We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


Enquirer (Ealing).—It might be worth while to try a receiving tank 


the bottom. Since the smuts wouid float, these should then all remain 
on the delivery side. Keep the other side carefully covered up. 
Arrangements should, of course, be made so that the smuts would not be 
carried from one division to the other by excessive flow. It might be 
advisable to fill in the aperture below the division plate with some sort 
of strainer. Further filtration should not be necessary. If you try this 
and have any difficulty write to us again. 


INQUIRIES. 





FLEXIBLE CHAIN. 

Str,—Can any of your readers inform me where I can obtain the flexible 
chain, which I believe was recently exhibited at a motor show? It was 
made up of a large number of small hook joints or universal joints. 

January 15th. N 








MEETINGS NEXT WEEK. 





THe CLEVELAND InstitvTION oF ENGINEERS.—The meeting which was 
to have taken place last Monday, the 13th inst., will be held on Monday 
next, January 20th. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS: LEEDS LocAL SEcTIoN.— 
Thursday, January 23rd, at 7.15 p.m., at the University, Leeds. General 
| meeting. Paper, ‘‘ Notes on the Development of Turbo Generators,” by 
| Dr. Pohl. 

Tue Institution oF ELectricat ENG@ineers.—Thursday, January 23rd, at 
8 p.m., at the Institution of Civil Engineers, Great George-street, West- 
minster, 8.W. Ordinary general meeting. Paper, ‘‘ Standard Perform- 
ances of Electrical Machinery,” by Rudolph Goldschmidt. 

Royau Institution or Great Brrrain.—Friday, January 24th, at 9 p.m., 
| at Albemarle-street, Piccadilly, W. Discourse, ‘‘ The Extinction of Malta 
Fever,” by Colonel David Bruce, R.A.M.C., C.B., D.Se., F.R.S. Afternoon 
Lecture—Saturday, January 25th, at 3p.m. ‘The Electrification of Rail- 
ways,” by Professor Gisbert Kapp, Dr. Eng., M. Inst. C.E. 

PuysicaL Society or Lonpoy.—Friday, January 24th, at 5 p.m., in the 
Physics Laboratory of the Royal College of Science, Imperial Institute-road, 
South Kensington. ‘‘ Recalescence Curves,” by Mr. W. Rosenhain. “ An 
Experimental Examination of Gibbs’ Theory of Surface Concentration 
| regarded as the Basis of Absorption, and an Application to the Theory of 
Dyeing,” by Mr. W. C. M. Lewis. 

Society OF ARTS. 
Adelphi, London, W.C. 
| Clock Making,” by Henry Hardinge Cunynghame, C.B. "1 
2lst, at 8p.m. Applied Art Section. ‘Developments in the Art of 
Jewellery,” by Mrs. Hadaway. Wednesday, January 22nd, at 8 p.m. 
fOrdinary meeting. ‘‘ Siam and its People,” by Harry Hillman. 

Tue Isstirvtion or Civit Exoineers.—Tuesday, January 21st, at 8 p.m., 
| at Great George-street, Westminste .W. Ordinary meeting. Papers: 
| ‘* Experimental Investigations of the § 

30 Water Pressure,” by Sir John W. Ottley, K.C.LE., and Arthur W. 

Brightmore, D.Se., MM. Inst. C.E. ‘Stresses in Dams: An Experimental 

Investigation by means of India-rubber Models,” by John 8S. Wilson and 

William Gore, Assoc. MM. Inst. C.E. ‘*Stresses in Masonry Dams,” by 

Ernest Prescot Hill, M. Inst. C.E. Wednesday January 22nd. Students’ 

visit to the Buildings of the Franco-British Exhibition, Shepherd's Bush, 
| W. Friday, January 24th, at 8p.m. Students’ meeting. Papers: ‘‘A 
Cost Theory of Reinforced Concrete Beams,” by J. R. Wade, Stud. Inst. 
C.E. ‘‘The Neutral Axis in Reinforced Concrete Beams,” by E. I. Spiers, 
B.A., Stud. Inst. C.E. 
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divided into two portions by a plate reaching nearly, but not quite, to | 


Monday January 20th, at 8 p.m., at John-street, | 
Cantor Lecture: ‘‘The Theory and Practice of | 
Tuesday, January | 


‘tresses in Masonry Dams subjected | 





JANUARY 17, 1908. 


The Industrial Future. 


| 
BEFORE the month is out Parliament will mi 
re-assembled, and the quietness which has marked | 
the last few weeks will be changed for the bustle 
and movement of an exciting session. Within the 
House itself there will be agitation enough and to 
spare, and, as always happens, the activity at 
Westminster will be accompanied by alarums and 
excursions in all parts of the country. With several | 
of the questions before the Legislature the engineer 
is associated by direct interest as well as by his 
duties as a citizen, and it is well that in the few 


the events of the past year, and put in order the! 
forces he has at command for the coming struggles. 

It will need but a few moments’ reflection to 
convince him that, although fiscal problems affecting 
his trade may not be absent, they are not likely in | 
the approaching session to reach a dominant position. 


| Nor will such measures as the Patents Bill of last | 
| year, or further extension of workmen’s compensa- 


tion, demand his attention. From such trials he is 
likely to be free, but there is no room to doubt that 


ithe labour party is preparing its forces for | 
an attack upon the capitalist and employer, | 
and that “little war’ will keep his hand 
full. How is the attack to be met? How 
is the unrest which is manifesting itself in 


That is a question 


sees his own trade and the prosperity of the country 
jeopardised by the fermentation in the ranks of 
labour, must ask himself. There can, we think, be 
but one answer. The history of past struggles has 
shown that the union of workmen is to be met only 


by the union of employers, and that wherever the 





latter has. been loyally observed peace has been the 
result. The three outstanding industrial events of 
1907 afford, if it is needed, substantial proof of this 
observation. The shipbuilding strike was settled in 
a few days by the firm attitude of the Employers’ 
Federation. A few years ago the dispute would 
have lasted for a fortnight, and hundreds of 
thousands of pounds would have been thrown away 
on it. The employers would probably have won, 
but only after a struggle leaving misery in its path 
and an heirloom of bitterness and class hatred. 
By the aid of their federation the masters restored 
peace after a very brief struggle, and with the 
expenditure of an insignificant sum of money. 
The railway “crisis,” the second notable event, 
could have been brought to an equally definite 
conclusion. The companies were united, and 
even if a strike had taken place, it would have 
been of short duration. The Board of Trade 
saw fit to exceed its rights and interfere, and in 
consequence a dispute which might have been 
quickly settled is likely to seethe and bubble for 
many a year. Already signs of disturbance are 
manifest in the absurd protests that Mr. Bell is 
making against the very proper and right action of 
| the London and North-Western Railway Company 
in offering to remove the disability under which 
non-unionist representatives on the conciliation 
boards would labour by suggesting that it is pre- 
pared to bear the expenses of such representation. 
Mr. Bell had hoped, no doubt, to see only unionists 
on the boards, as representation on them would 
be too costly a thing for individuals to undertake. 
The weakness of Mr. Bell’s position during the dis- 
pute showed him the advisability of accepting the 
terms of the Board of Trade, but, forgetful of the 
past, he is beginning to regret his complacency, and 
he looks with anything but equanimity on the possi- 
bility of trades union representatives being in a 
minority on the boards. Trouble is, therefore, 
|ahead, and we must not be surprised to see more 
than one battle royal before complete peace reigns 
once more in the ranks of railway men. But that it 
| will be ultimately restored if the companies con- 
| tinue to work in unison cannot for a moment be 
|doubted. As long as there is common and united 
action the agitator is powerless; his attacks can 
| only be delivered with effect on isolated units and 





|stragglers. Finally, of the three events we are 
|considering, we have the Engineering Trades’ 
Agreement, the most notable instrument for the 


| maintenance of industrial peace in the engineering 
| trades ever signed. A few years ago the endorse- 
}ment of such a document would have been incon- 


~ | ceivable, and were it not for the federation of the 


|employers it would be impossible to-day. It is the 
| good understanding that exists between the official 
| representatives of the federated employers and of the 
| trades’ unions that has brought about such asplendid 
}result. Had the employers continued to act inde- 
|pendently it had never been achieved, and both 
labour and capital would have been losers. The 
thistle has indeed borne figs, for this splendid treaty 
is the fruit of the great strike, which brought about 
the federation of the employers. 

When we look back upon the three events to 
which we have briefly referred, and recognise ‘that 
every one of them is due to the amalgamation of the 


| employers; when moreover we perceive that the power 


so gained has been used with such moderation that, 
without the exercise of much pressure, it is able to 
secure the ratification of the engineers’ agreement ; 
and when, finally, we see that where formerly the 
defencelessness of non-united masters invited attack, 
their unassailability now ensures peace and content- 


‘ment, both to employer and employed, can we 


hesitate to urge on engineering employers the neces- 
sity of standing firmly together in the struggles and 
disquiet that the year is likely tosee? Weare con- 
vinced that Peace is never more likely to command 
respect than when she stands sword drawn and 
cap-a-pie, ready for instant war with all who attack 
her. 


The Rate of Heat Transfer in Cylinders. 


OuR American contemporary, the Street Railway 
Journal, referring to an article which recently 
appeared in our pages, criticises the theory that the 
time. during which steam is in contact with the 
metal of a cylinder is too short to satisfy the con- 
ditions of heat transfer, and that consequently the 
“missing quantity’ cannot be accounted for by 
cylinder condensation, and points out that the pro- 
position is based on an under-estimate of the rate 
at which heat can pass from steam or a gas to 
metal. Pursuing this line of argument, our con- 
temporary calls attention to the sudden death of 
steam in a surface condenser, and to the rapid 
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cooling of the products of combustion racing | 
through the flues of a boiler, with which, indeed, 
they may be in contact for less than a single second. 
The particular interest of the article is that it 
revives an old question which has never yet been 
completely answered, to wit, the time rate of the 
transference of heat from one body or substance to 
another. The problem has been repeatedly handled 
by a multitude of investigators, but almost always 
indirectly ; that is to say, the experimental apparatus 
has been almost invariably the cylinder of a steam 
engine. Radiator experiments and metallic conduc- 
tion experiments, and experiments to determine the 
value of various methods of keeping steam and hot- 
water pipes warm, do not count, because the con- 
ditions are dissimilar. 

It is well to define what we mean by the words 
~ rate of transfer,” and that can best be done by 
citing an example. Let us suppose that a steam 
engine is running very slowly, and that it is exhaust- 
ing into a surface condenser fitted with a sensitive 
pressure gauge. Will the hand jump at each stroke, 
and if so through what range? Now it is very 
well known that in some cases it will jump and in 
most it will not, and sometimes the jump is due to 
the action of the air pump. As a rule, however, 
it may be taken as certain that the condensation of 
the steam is so abrupt that the hand of the vacuum 
gauge remains at rest. In other words, condensa- 
tion is instantaneous. Furthermore, if there is plenty 
of surface and plenty of cold water the hurricane 
of steam from a large high-speed engine will all be 
condensed, and the vacuum willremainthesame within 
a fraction of an inch, no matter at what speed the 
engine runs. This undoubtedly goes to show that 
in point of fact steam cannot remain in existence in 
contact with a cold surface. Any delay in the act 
of condensation will be due to want of contact, not 
to a delay in the rate of transfer. We must not 
forget, however, that there is another factor to be 
considered, namely, the rate at which the condenser 
tube walls can transfer their heat to the water. Here 
we have a suggestive fact. Careful experiments have 
been made to test the depth to which heat pene- 
trates into the walls of an engine cylinder, and it has 
been shown that a mere film of metal will suffice to 
account for the “ missing quantity ;’’ but reasoning 
by analogy we may say that if heat can penetrate 
instantaneously through the walls of condenser 


tubes, say 7’gth of an inch thick, why should it not 


be able to do the same with the metal of a cylinder? 
However, as we have said, the experiments made on 
the condensation of steam outside an engine cylinder 
have been comparatively few, and have not been 
intended to supply information concerning intermit- 
tent action. Itis quite possible to assert, without fear 
of reasoned contradiction, either that steam is or is 
not condensed instantaneously by contact with cold 
metal. To settle the point experiments are needed, 
such, for example, as those which have been made 
with the “ Contraflo’’ condenser, which, however, 
only brought out the fact that it is of the utmost 
importance to keep the tubes free from a thick coating 
of water. The conditions are, of course, different 
from those obtaining in a steam cylinder, inasmuch 
as the action going on in a condenser is practically 
continuous, the range of pressure being extremely 
small, so that no re-evaporation of water deposited 
on the metallic surfaces is possible. 





If the transfer of heat from steam to a metallic | 
surface is instantaneous, then there is no trouble in 
accounting for a missing quantity; what the| 
amount of the missing quantity may be is quite 
another question. As the matter stands, it is 
taken for granted generally, if not invariably, | 
that cylinder condensation, whatever its amount, | 
always takes place during the admission period, | 
and that re-evaporation begins with expansion, | 
and reaches its maximum rate when the exhaust 
port opens. What are the conditions deter- 
mining its amount have been made the subject of 
careful investigation. But we always come back 
to the fact that the more quickly the steam can 
transfer its heat to the metal the greater will be 
the amount of condensation. As far back as 1897 
there were in existence the records of many investi- 
gators. Among these we may mention those of 
Major English, Willans, Professor Marks, Gately 
and Kletzsch, Bodmer, Denton and Jacobus, Marks 
and Barraclough, Thomas and Ross, Jones and 
White, and many others. Hardly any of the 
results obtained agree. It has, indeed, up to this 
moment been found quite impossible to arrive at 
any formula which will enable the missing quantity 
to be calculated beforehand for any engine. This 
is one of the strongest points that can be adduced 
in favour of Messrs. Nicolson and Callendar’s 
leakage theory. We venture to think that informa- 


|furnace and shouted, “ Boys, shut the .fire doors, 





tion of a valuable kind might be obtained by carry- 


ing out on a considerable scale what has already 
been done on a_ small scale—an_ investigation 
intended to determine at what rate, under varying 
conditions, steam can be condensed by cold metallic 
surfaces. Take, for example, surfaces on which 
moisture is allowed to remain, and those which are 
periodically swept dry as a piston is supposed to 
dry a cylinder; the influence, again, of surface, 
whether smooth or rough, polished or dull; of 
material as brass, lead, steel, or iron. It ought to 
be possible in this way to set at rest some of the 
questions which are continually raised. Thus we 
might at last get a satisfactory explanation of the 
cause of the enormous increase in the missing 
quantity sometimes brought about by the presence 
of minute quantities of water in a cylinder. The 
effect of superheating could also be decided. One 
statement constantly made could be tested for truth 





—is or is it not a fact that superheated steam parts 
with its heat to metal much more slowly than dry | 
saturated steam. 

It may be urged that experiments with steam 
engines have settled all these points. In fact, they 
have settled none of them, nor is there the least | 
chance that they will, simply because there are too 
many factors at work. Each experiment’ gives a 
confused jumble of results, and even when an 
attempt is made to settle one point at a time, a 
similar experiment with a different engine gives a 
different result. It seems that, as we have said, a 
research which would supply something like a 
uniform law of the rate at which steam will give up 
its heat to a metallic surface is eminently desirable. 
Several persons have tried to arrive at such a law, 
but there is no unanimity. Whatever may be said 
to the contrary, we have not the least hesitation in 
asserting that no such law of general application 
exists. It may or it may not be possible to find it ; 
even that cannot be settled without further investi- 
gation. 





Boiler Lore. 


IN the course of the Board of Trade inquiry into the 
causes of the explosion of a thermal storage cylinder 
at Greenwich, the question how long it would take to 
“lay off”’ a boiler under steam has been raised. Mr. 
Spyer, one of the witnesses, said five minutes would 
suffice. In a recent issue of this journal, © Shift 
Engineer”’ traversed this statement, holding that half 
to three-quarters of an hour was nearer the mark. 
We have here a decided difference of opinion. The 
statement of this difference in connection with an 
important investigation directs attention to what, 
for want of a better name, we have called “ boiler 
lore ’’—that is to say, information, beliefs, and 
opinions concerning boilers and their behaviour 
under various circumstances and conditions, which 
do not find expression in text-books, are in many 
cases apparently unreasonable, and yet are sup- 
ported by men who ought to know what they are 
talking about. We propose to give here a little 
consideration to some of these expressions of 
opinion. They will be found full of interest. 

Take, first, the question raised by “ Shift Engi- 
neer.”” It is feared that a boiler is about to give 
way explosively. What is to be done to avert a 
catastrophe? The story is told of the chief engi- 
neer of a works who was informed that the crown 
of a furnace was coming down. He looked into the 


put up the ashpit dampers, and run for your lives.”’ 
Few engineers will dispute the soundness of his 
advice. As air could no longer get into the furnace 
it would cool down gradually. The running away 
of everybody would prevent loss of life. Under 
conditions of less imminent danger it would seem 
that blowing off steam was advisable. At sea the 
safety valves would be eased and the engines kept 
running, but “Shift Engineer’’ does not think. it 
feasible to reduce pressure very rapidly in 
this way. He does not stand alone by any 
means if he believes that to blow off steam 
rapidly at the safety valve might be dangerous. 
What is the foundation for this theory? That 
it has some foundation in fact is certain. Why 
should the attempt to get rid of the dangerous 
energy in the boiler by lifting the safety valve be a 
risky proceeding? Again, if water has got too low, 
and a furnace crown is overheated, why is it wrong 
to pump in cold water? At one time it was held 
that this water, coming into contact with red-hot 
metal, would generate more steam than the safety 
valves could carry off, with an explosion as the 
result. It has long been known that this is not 
true; the specific heat of iron and the weight of 
iron or steel concerned are far too small to cause the 
conversion of more than a trifling quantity of water 





| take brickwork into account at all. 
|engineers scum boilers with fear and trembling 

g ¢ 
| The vibration and noise often set up are no doubt 





into steam. Besides, there is, so far as we are 


os a tee — 


aware, no known instance of an explosion being 
produced by putting on a feed-pump unless two cop. 
ditions were present. The first is, that there wag 
no water at all in the boiler, and the second is, that 
the lowering of the water level, due to the stoppage 
of ebullition, should not leave, say, the crown 
plate of a locomotive fire-box bare. Direct experi. 
ments, on the contrary, have shown that the pump. 
ing of water into a red-hot boiler has not produced 
any result save the cooling down of the |hoiler, 
Indeed, the worst that can happen appears to he that 
seams will start leaking. But the seams of a boiler 
which has been heated red-hot will leak in any case, 
whether cold water has been put in or not. 

Take again the rooted belief that a Lanc:shire 
boiler should never be blown out if there is inore 
than a few pounds pressure in it. Why? \Mueh 
harm has been done by emptying boilers set jp 
brickwork while the brickwork was still red-hot: 
but the normal denunciation of the practice does not 
Some marine 


alarming, but we have never heard of any worse 
result than the shaking of deposit off the tubes, 
which lodged in the grooves of corrugated furnaces, 
where it was certainly not wanted. At sea we find 
notions about lighting up, and putting in feed, 
which resemble superstitions more than rational 
conclusions based on known facts. Any o/ our 


} readers who have much to do with boilers and fire- 


men will find on inquiry curious theories prevalent 
as to what is and is not good for a boiler. Nor will 
it be safe to say that these have no foundation in 
past experience. Nothing that can be said will kill 
the belief that marine boilers always explode when 
the ship sinks. It is quite useless to ask why? or 
to explain the reason why a jet of steam is shot up 


| from the funnel. 


It is well known that to open a stop valve 
suddenly may cause the smashing of the valve-box 
or the bursting of a steam pipe, and very commonly 
this is said to be due to water hammer, condensed 
steam lying in the pipes. It is by no means certain, 
however, that the fracture is not due to the carry- 
ing over of water from the boiler in certain cases. 
It is well known that if we open a large orifice in 
the steam space of a boiler, the water will lift. 
Thus we sometimes see and hear a safety valve 
delivering water as fast as steam, and this until 
the pressure has run down several pounds below 
that to which the valve is loaded. On the other 
hand, many engineers hold that it is very dan- 
gerous to shut a stop valve suddenly. More 
than one disastrous explosion has been recorded 
as the result of shutting off steam in this 
way. The management of boilers has of late 
years been reduced to a science—on paper. It is 
taken for granted that everything is known 
that can be known; none the less, there exists an 
undereurrent of apparently irrational belief among 
practical experienced men which it is unwise to re- 
gard as absolutely without foundation. The truth 
is that there is much about the behaviour of various 
types of boilers which is not fully understood, and 
concerning which it is rash to dogmatise. To men- 
tion one point as an illustration of our meaning. 
Why is it that a water-tube boiler, working very 
steadily and carrying its water with small fluctua- 
tions of level, will suddenly lose its water for a short 
time in a most alarming fashion, and then get it 
again? The thing is brought about, no doubt, by 
some surging of the water in the tubes; but what 
causes the surging? It is commonly held thata 
locomotive type boiler, like the Lancashire boiler 
already mentioned, must not be emptied of water if 
there is more than 20 lb. pressure inside it, other- 
wise the tubes will be found to leak when steam is 
next raised. No doubt the belief is the result of 
experience, but we have never yet heard or seen 4 
satisfactory explanation of the fact. The apparently 
senseless practice pursued by some engineers of 
always lighting one fire in a Lancashire or marine 
boiler first is really based on the circumstance that 
in this way circulation is better established than it 
would be if both fires were lighted at once, the 
water rising at one side of the boiler, descending at 
the other side, and so sweeping round under the 
flues. 

Returning to the Greenwich explosion, we venture 
to think that, if the fire doors and the ash-pit 
dampers had been closed and the engines left 
running the pressure could have been pulled down 
30lb. or 401b. in much less than half an hour, 
even with the thermal storage cylinder. The 
making of steam would cease in a very short time 
after access of air to the fuel was entirely prevented: 
the risk incurred in this way of doing harm 1s 
nothing. When the fire doors are left open combus- 
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tion will continue and steam will be made, while the | 
rush of cold air through the boiler may do much | 
miscliief alike to the brickwork and the boiler. 
fhe safety valve might be eased without danger. 
Circiiustances arise; no doubt, when we have to take 
the choice of two evils, and it is quite certain that 
in any eases explosions have been brought about 
by very means taken to prevent them. A | 
knowledge of this fact, no doubt, makes engineers | 
very reluctant to take violent measures for reducing | 
the pressure in boilers. The risk is due to mover’ 

| 


t , 
( 


the nature of which have not as yet been formulated 
in text-books, though they find an important place 
in b jiler lore. 
cid 


Fire on Tube Railways. | 


Tuk outbreak of a small fire on the Underground 
has raised again the question of danger from this 
cause on tube railways. It is desirable that false 
impressions upon the subject should not be 
circulated, and we think it well to say at once that 
the danger from fire on any of the tube railways of 
London is very remote. What danger exists is due 


to the panic which, unfortunately, only too 
frequently accompanies any outbreak in the 
of a crowd. There is no means of 


yresence 
battling with it; but the knowledge of the actual 
facts may help to restrain it, and we have, there- 
fore, in the next column given a brief account of the 
precautions that are taken to prevent the occurrence 
and the spread of a fire, and to provide for the 
safety cf the passengers in case an outbreak should 


occur. It will be seen that, as far as the coaches 


are concerned, there is but little inflammable 
material used in their construction; and where | 
its use is unavoidable, it is in most cases 


rendered fireproof by chemical treatment, or com- 
pletely encased in metal. Thus there is but poor 
material for the fire to get a good hold. But 
beyond and above this the electrical parts of the 
machine, which are at all likely to cause a confla- 
gration are, as far as possible, wholly boxed in, 
that the fire would be isolated, and, furthermore, 
there is provision for the immediate rupture of the 
current automatically did serious arcing take place. 
3ut if the worst came to the worst, and a train did 
actually take fire, the darkness in the tunnels which 
regarded as one of the horrors to 
dreaded would not occur. The tunnels are lighted 
by wholly independent circuits, and even if the} 
power supply to the train was cut off, the illumina- | 
tion of the tunnel would still exist. Finally, as 
to the danger of the live rail. This is far less than 
is supposed, for in the case of any serious danger 
the section in which the train was then situated 
would be either cut out entirely by automatic or | 
other means or by telephonic request of one of the 
train men. Thus, taken altogether, the chances of 
fire arising are small, and the dangers to be feared, 
assuming an outbreak, are reduced to a minimum. 





SO | 





be 


has heen } 


A Successful Mechanica! Flight. 


By the winning of the prize offered by Messrs. | 
Henry Deutsch and Archdeacon to the first experi- 
menter who succeeded in making a complete circle 
with a flying machine “heavier than air,” Mr. 
Henry Farman has marked a first step in mechanical 
‘flight of which the importance is fully appreciated 
hy those who have been following the experiments 
of aéroplane inventors for many years past. Until 
recently nothing really practical had been done 
beyond the flight claimed to have been made by 


|result is that the train is deprived of light. 


| station at 


| coupled to wires specially run in the tunnel. 





distances of a hundred yards or so; but the possi- 
bilities of the Chanute aéroplane were not thoroughly 
demonstrated until Mr. Farman began in November 
last his series of trials which have terminated in 
such a brilliant success. As the gliding qualities of 
this type of aéroplane were beyond question, it only 
remained to adapt the propelling mechanism and 
learn to drive the machine. This is an art which 
appears to be as difficult to acquire as learning to 
swim without instruction. Henry Farman had to 
carry out many tests on the military drilling 
grounds at Issy-les-Moulineaux, near Paris, before 
he could learn the secret of balancing the machine 


|so as to ensure stability when turning round, and 
| many improvements had to be effected before the 


behaviour of the apparatus could be regarded as 
entirely satisfactory. 





FIRES ON UNDERGROUND ELECTRIC 
RAILWAYS. 
In view of the discussion which has lately arisen regard- 
ing the danger of fire in the trains on underground electric 
railways, it will perhaps be of interest to discuss this 
matter and to see if there is cause for fear in this direction, 
and if so, how great the danger really is. 1t will not be 
necessary to go deeply into the methods of working trains 
electrically. They are sufficiently well known. The 
current for propulsion, and for lighting and heating the 
coaches, is picked up as the train goes along. It is led to 
motors, radiators or lamps by heavily insulated stranded 
cables, which are in the case of many of the lines, at all 
events, braided—sometimes with three layers of abestos. 
Great pains and trouble are taken not only to pro- 
cure the most suitable form of cable, but to run it in such 
a manner that it shall not be broken or injured. As in 
all other human things, however, accidents may occur. 
An are may be formed, and those who have any acquaint- 
ance with electric arcs where there is very considerable 
power behind them know how frightening they may be. 
This, however, has been perfectly well appreciated by 
those who are responsible for the design of our under- 
ground electric railways. A not unusual result of a short- 
circuit is the cutting off of current from the particular 
section in which the injured train finds itself. The 
To pro- 
emergency, resort has been made 
to various expedients. The tunnel is provided with 
incandescent lamps placed at frequent intervals. In 
some cases these are always alight. In others they are 
lib up if the train longer in doing its journey 
between two stations than it ought to be. A further 
reference to this system is made later on. In some cases 
the lights obtain their currents from batteries, but in 
every instance the lighting is independent of the traction 
circuit. It is not an infrequent practice to light half a 
tunnel from the station at one end and half from the 
the other end. Whatever the arrangement, 
however, it is practically impossible for passengers to be 
plunged in darkness because the traction current has had 
to be cut off or has failed. Thus one of the greatest 


vide for such an 


is 


| elements of danger is removed. 


The possibie effects of fire have been fully appreciated. 
There are some causes of fire to which all rolling stock is 


tube railways, which has now been running for seventeen 
years, and has been perfectly free from fire troubles. On 
this line locomotives are used and not motor coaches, 
and the locomotives are separated from their trains by a 
distance of from 5ft. to 6ft. There are no cables under- 
neath the coaches, the only wires being the electric light 
leads for the carriage lighting, and these are arranged in 
three different circuits, with fuses and switches on the 
locomotives. 

On each locomotive is carried a specially-constructed 
tank filled with water to stand a working pressure of 
about 100lb. per square inch. This tank is connected to 
the air storage reservoirs used for the Westinghouse 
brakes, with which, by opening a valve, the water can be 
forced through a length of hose pipe and nozzle at a 
pressure of from 60 lb. to 75 lb. per square inch. In addi- 
tion, on each locomotive is carried a box having a capa- 
city of about a cubic foot filled with sand. All the later 
carriages employed on this line are entirely constructed 
of steel, the only wood used being in the doors and mould- 
ings in the window frames, and these are of teak. On 
these later carriages, in conformity with the new London 
County Council regulations, fire-extinguishers are carried. 
All the carriages, with the exception of the steel ones, are 
constructed in teak, and the underneath portion of the 
seats and places where there is any likelihood of getting 
an accumulation of carbon or brake block dust which 
might be fired by a spark from the brakes is coated with 
sheet iron. 

On this line also, on each locomotive, there is a tele- 
phone by which the driver can communicate with both 
the signal-box in the advance and the rear by hooking his 
telephone connections on to two bare wires stretched 
along the tunnel in a convenient position to be got at 
from the locomotive cab. As the telephones in the signal- 
boxes are used for ordinary box-to-box communication, 
they are always in order, and the locomotive telephones 
are tested each day while the locomotive is undergoing 
its examination. 

The tunnels are lighted with 16 candle-power lamps 
placed 50ft. apart, and the lamps in a section between 
two stations are controlled half from each signal-box. 
Should a train take longer than usual to run between two 
stations, the signalman in advance is of course at once 
aware of this by the fact that the train which was given 
on to him by the signalman in the rear has not reached 
his station, and he therefore switches on his tunnel lights. 








liable, but these can be eliminated from our calculations, | 


as no long distances are run, and the chance of over- 
heated bearings, for instance, is extremely remote. There 
is in electricity, however, a great potentiality for produc- 
ing fire. What has been done to guard against it? The 
older coaches were largely made of wood, but where these 


| are still in use the underframes have been so protected 
| that 


it has been said of some of them—those of the 
Central London Railway—that a bonfire might be lighted 
under them without igniting them. In most of the more 
modern coaches the whole body and framework is of metal. 
In most instances, too, there is a means instantly avail- 
able of communicating with the stations on either side of 
a train in distress by telephone which can instantly be 
In this way 
such a thing as the request for the main current to be cut 


has been brought to bear that disaster been rendered 


| tunnel lights. 


and the signalman in the rear, not being advised of the 
train arriving at the next station, also switches on his 
In this manner, even should the current 
supply fail on the third rail, it is not possible for a train to 
be without electric light for more than about half a 
minute. The lighting of the stations and tunnels is on 
quite separate circuits from the third rail, and is fed direct 
from storage batteries at the generating station and sub- 
stations. 

It may further be added that these batteries are of such 
a capacity, that although they are always working on the 
line through reversible boosters, should the generating 
source of current fail there is sufficient reserve in the 
batteries to keep all the lights going and to work the lifts 
for some considerable time, and also to bring any trains 
that might be left in the tunnels into the stations. In the 
ease of a very heavy short-circuit on the third rail, 
circuit breakers automatically cut it out, leaving the lift 
and lighting feeders on the batteries. 

Let us for another example take the case of the network 
of tubes which are under the management of London 
Underground Electric Railways, Limited. First of all, 
the coach bodies and framework are of steel. There is 


| but a very small proportion of wood, which only amounts 


| 





| 


off would be immediately conveyed to the station, and | 
thence to those controlling the supply. In fact, it would | 
certainly appear that in every direction so much foresight 


the Brothers Wright at Dayton, Ohio, but as these 
trials were carried out in private, and the inventors 
have persistently refused to repeat them tinder 
= observation, the general impression on this 
side 1s ¢ " 1 Os ae ache > success |. : 2 
ae ‘ete g aeboggs! abe groin piace | is perfectly well realised that at times, no matter what 
a, . ira : prom “|; measures have been taken, these forces may get out of 
experimenters. Since this alleged exploit the! hand. For instance, but few days pass without some 
French have been giving a great deal of attention | accident connected with gas being recorded. The most | 
to the problem of mechanical flight as distinct from | careful system of boiler inspection does not entirely | 
the navigable balloon, of which the results are far eliminate the chance of explosion ; reservoir dams have 
from coming up to the expectations that were at ny “apie . gk Aig % nny eas “ see 
first formed of: ik; fo Been are our Breach friends and the problem w 1i¢ . hac to re aced >y 1e engineers | 
7 ) Keen are ou ench f[rlends | was first of all to render it as hard as they knew how for | 
upon the ~ heavier-than-air”’ machine, that there | this subtle form of energy to get beyond ‘control; and, 
are probably more than twenty different machines | secondly, should accidents occur, to minimise their effects 
how heing tried, while there are several others being | @S far as possible. It must be admitted that the problem 
constructed upon entirely new principles which are has been dealt with most successfully. Notwithstanding the 
9 ingonions: ae: thew ane noel. Ae. wee to. be fact that electric tube railways have been worked in London 
txpected tai Make wile eneam nr an ae ; ’ | for lengths of time varying up to seventeen years, there 
din this early stage of the new art, the only | has been, so far as we know, no single case of fatal acci- 
practical results are being obtained with established | dent due to fire. - How great has been the effort to 
types of aéroplanes that have been designed upon | prevent the outbreak of fire, and to confine any conflagra- | 
scient ific lines, notably the aéroplane of Professor | tion which may take place to the smallest possible limits, | 
Char ute. This type has been used by the Brothers 
Wright, and a similar apparatus, modified in its 


only those well versed in the inmost working of these rail- | 
ge . M4 in 
Several lines, was employed by Santos Dumont 


ways can appreciate. | 
When he succeeded in gliding through the air for 


practically impossible. Wires may be broken and ares | 
formed, but with the precautions that have been taken no | 
great harm can result to life or limb, providing the | 
passengers themselves do not lose their heads. 

When dealing with any of the great forces of nature it 





We may bring forward several specific instances to 
bear out the foregoing statements. Take, for example, | 
the City and South London Railway, the oldest of our! 





to some 60 cubic feet per coach. All of this wood is ren- 
dered non-inflammable by treatment with phosphate of 
ammoniate. There is very little indeed in the cars which 
will burn ; it may possibly be that the material covering 
the seats could be set fire to, but, should this happen, the 
fire could not possibly spread. The motors are entirely 
cased in steel castings. Should one or more motors catch 
fire, the flames could not get outside the castings. More- 
over, in such an event a current would pass which would 
be sufficiently strong either to blow the fuse on the 
slipper, or, this failing, to throw out the safety switch at 
the. sub-station supplying the current. It may here be 
said that it is not the motors or their connections which 
have, generally speaking, been the cause of trouble. Itis 
the smaller cables supplying light and heat to the 
coaches ; but, before dealing with these, we may say that 
supposing a heavy conflagration to occur, it is in the power 
of the motor man, or, indeed, of any of the attendants, 
entirely to cut off all current from the line by means of a 
short-circuiting device, which is carried on the trains and 
which can be applied to make a connection between the 
two supply rails. Such a proceeding would permanently 
remove the cause of the fire, and permit of passengers 
walking on the permanent way without fear of shock. 
As practically nothing inflammable enters into the 


composition of the coaches, the flames would then 
disappear. It may be said that in such case the light 


would be cut off from the coaches, and this would be 
perfectly correct, but there would not be darkness, as the 
tunnels are lit from end to end off entirely different 
circuits from those used for traction purposes. In this 
connection it may he mentioned that some 20 per cent. 
of the lights in the stations are lit from the mains of the 
Electric Supply Company which are nearest each 
particular station. Hence, even though the main power 
station were entirely to break down, the stations and the 
staircases leading down to them would always be 
illuminated. The smaller wires, which we have already 
alluded to, have undoubtedly sometimes been broken 
and caused an are. Such an are may not have 
represented a current heavy enough to blow the fuses, 
nor to throw out the safety switches, but it has been 
enough to make a flare. To attempt to put out an 
electric are with fire extinguishers or with water is worse 
than useless, but buckets of sand are invariably carried and 
promptly applied, and this treatment is always effective. 







































































































SADDLE TANK LOCOMOTIVE, 





THE ENGINEER 





THE 


MESSRS. PECKETT AND SONS, BRISTOL, ENGINEERS 


CLEATOR AND WORKINGTON 


JAN. 17, 1908 





SN 


JUNCTION 


RAILWAY 





























Even were this not to be the case, the flare would nearly 
certainly be more alarming than dangerous. With nothing 
inflammable to catch fire, it is only a question of the are 
getting so long that its resistance gets too high for the 
current to be maintained; and the are then breaks, or, on 
the other hand, the current may get heavy enough to 
blow the fuses. Hence there may be cause for fright at 
the sight of the flames, but there is no real danger. The 
danger lies in panic. Even if it become necessary for 
passengers to leave the train, there would be plenty of 
tinge to do this in an orderly and quiet manner. It must, 
however, be remembered that when the trains are in the 
tubes exit is only possible from the ends. For emergen- 
cies such as this steps are provided so that the descent to 
the line is easy. In not one case out of a thousand, per- 
haps, would it be necessary for passengers to leave the 
train at all, and much the safest thing for them to do 
would be to keep their seats. Much more might be feared 
from a wild stampede than from a fire. 










































OBITUARY. 


SIR DAVID RICHMOND. 

THE death took place, from pneumonia, on the 15th 
inst., at his house, Broompark, Pollokshields, of Sir David 
Richmond, ex-Lord Provost of the city of Glasgow, and 
chairman of the Clyde Trust. Sir David, who had 
attained his sixty-fifth year, was noted less perhaps as 
the founder and principal of a well-known and highly 
successful tube-making business than as an indefatigable 
worker not only in connection with the civic affairs of 
Glasgow, but in all matters concerned with the develop- 
ment of its industries, and especially of the river Clyde, 
its docks, shipping, and shipbuilding. He was born in 


Deanston, Perthshire, in 1843, notable in Scottish 
ecclesiastical annals as the year of The Disrup- 
tion. His parents, in the year following, removed 


to Glasgow, and he received most of his education 
in the High School of the city, then situated in John- 
street. Il]-health overtaking him just as he had com- 
pleted his education, he went to Australia and New 
Zealand to regain his strength, returning with re- 
stored robustness, and enlarged experience, in 1866. 
Two years later he began business on his own account 
as a manufacturer of iron tubes at the original City Tube 
Works, removing later to the works of the same name in 
Hutchesontown. Under his guidance the business became 
so successful that the Hutchesontown works soon proved 
insufficiently large to meet the trade, and, accordingly, 
the North British Tube Works, Govan, were acquired, and 
have had to be considerably extended since. Widely known 
as he was in business circles, it was, nevertheless, his 
great public service that will be the abiding memory. 
From 1879 till his retirement in 1899 he served in the 
Town Council of the city, in that time filling all the chief 
offices, ineluding the Lord Provostship, to which 
honoured position he was elected in 1896. It was largely 
owing to his exertions that the Prince’s Dock was con- 
structed, and in 1897 he had the honour of assisting the 
Duke and Duchess of York in putting a fitting con- 
sumation to that undertaking. In 1899, the third year 
of his occupancy of the Lord Provostship, he received 











his knighthood. Although, in virtue of his provostship, 
he had previously occupied;the position, the latest public 


n 





Rodgers underwent an operation for appendicitis, and 
for a considerable time it appeared as if he was 


appointment conferred on him was that of chairman of | making progress towards recovery, but a change for the 
the Clyde Trust in November last on the retirement of Sir | worse set in on the 18th inst., and death took place 


Nathaniel Dunlop. Sir David Richmond is survived by 


Richmond, second in command of the 3rd L.R.Y. 


| 
Lady Richmond, a daughter and a son—Lieut.-Colonel | 


JOHN MACFARLANE GRAY. 


Ir is with regret that we have to record the death of 
Mr. John Macfarlane Gray, which took place on Tuesday 


| 
| 
| 
| 
| 
| 
| 
| 
| 


afternoon at his home in Edinburgh. Mr. Gray had a very | 
varied experience during the many years he acted as a/| 


consulting engineer, and for some time had been the chief 
examiner of engineers for the Board of Trade. Some of 
his best work was done in connection with steam steering 
gears, on which subject he was one of the leading authori- 
ties in this country. It will, no doubt, be remembered 
that he designed and superintended the construction of 
the steam-steering gear for the Great Eastern, a work 
which involved a considerable amount of ingenuity and 
no little risk. On the suggestion of the late Sir James 
Anderson, who was the commander of that ship, Mr. 
Gray’s invention of the differential gear enabled the steer- 
ing engine, when placed at a distance from the navigating 
station, to be controlled by the movement of the steering 
wheel, so that the helm could be made to follow and 
assume any desired position. The first trial of the Great 
Eastern gear was made in March, 1867, and was successful, 


It led eventually to the general adoption of steam steering | 


gear, although some time elapsed before the full advantages 
were realised. Little is known of Mr. Macfarlane Gray’s 
early days, but at the time he joined the Institution 
of Mechanical Engineers, in 1865, he was employed 
as a marine engineer in the Vauxhall Foundry at 
Liverpool. He was a prolific contributor of papers to the 
various institutions to which he belonged, and frequently 
joined in the debates. Probably the best papers he con- 
tributed were those which he read before the Institution 
of Mechanical Engineers in 1889 on “ Ether Pressure 
Theory,” which dealt with the ether-pressure theory of 
thermodynamics applied to steam, and the paper on “ The 
Rationalisation of Regnault’s Experiments on Steam.” 
He was a great authority on superheated steam, and 
anything he had to say on the subject was always most 
interesting and instructive. Mr. Gray was for a great 
number of years connected with the Institution of Naval 
Architects, and was one of its earliest members. He 
joined this Institution in 1870, just ten years after it was 
opened. In 1880 he was elected to the Council, and four 
years ago, 1904, was made a vice-president. During his 
long membership he contributed many papers on marine 
subjects, and very frequently entered into the discussions, 
but within recent years was not quite so active as 
formerly. His favourite subjects were steering gears, 
screw propellers, and thermodynamics. He was one of 
the original members of the Institute of Marine Engi- 
neers. He was in his seventy-sixth year at the time of 
his death. 


WILFRED FLOCHTON RODGERS. 


Tue death is announced of Mr. Wilfred Flochton 
Rodgers, of Tapton Close, Sheffield. Recently Mr. 


| 
| 


| diameter and they are all coupled. 


the following day. Mr. Rodgers, who was forty-six vears 
of age, was the youngest son of the late Mr. George 
Joseph Rodgers, of the well-known cutlery firm of Joseph 
Rodgers and Sons, Limited, Sheffield. He was on the 
board of directors of that firm, and was also managing 
director of Cocker Brothers, Limited, Sheffield. 


SADDLE TANK LOCOMOTIVE. 


A HEAVY and powerful standard gauge saddle tank loco- 
motive has recently been constructed to the designs of Mr. H. 
Murray, locomotive engineer of the Cleator and Workington 
Junction Railway, by Messrs. Peckett and Sons, of Atlas Loco 
motive Works, St. George, Bristol. An engraving of this 
engine is shown above. The diameter of the cylinders is 18in. 
and the stroke is 24in. The six wheels are 4ft. 6in. in 
The wheel base is 14ft. 

The boiler is 16ft. 5in. long, and the barrel, which is con- 
structed of ;%in. plate, is 4ft. 5in. in diameter. The internal 
fire-box is 5ft. long and 3ft. 6in. wide. Its height varies from 
4ft. to 5ft. 3in. There are 210 tubes, 1jin. diameter, and 
10 and 12 B.W.G. thick. They are 11ft. 3}in. long. The 
working pressure is 180 1b. per square inch, the heating surface 
being 1229 square feet and the grate area 174 square feet. The 
tank over the boiler barrel is designed to contain 1400 gallons of 
water. The coal bunker on the footplate holds 40 cwt. A 


| pair of 4in. Ramsbottom safety valves are fitted on the steam 





dome cover. 

A noticeable feature about this locomotive is that it is 
fitted with four extra 12in. diameter buffers for use with 
chaldron wagons. The total weight of the engine is 37 tons 
10 cwt, empty, and 48 tons loaded. Its tractive effort is 
22,032 1b., which, of course, is all available for traction. 


THE INCORPORATED INSTITUTION of AUTOMOBILE ENGINEERS.— 
The next meeting of the session of the Incorporated Institution of 
Automobile Engineers has been postponed from January Sth until 
Wednesday, January 22nd, 1908. The meeting will be held at 
the Institution of Mechanical Engineers, Storey’s-gate, 5t. 
James’s Park, S.W., and the chair will be taken at 8 o'clock 
by Colonel R. E. Crompton, C.B., President of the Institution. 
The following papers will be read :—‘‘ Front Driving with special 
reference to Electric and Hydraulic Transmission,” by Dr. H.5. 
Hele-Shaw, LL.D., F.R.S.; ‘The Front Driving of Steam and 
Petrol Vehicles,” by Mr. R. W. Harvey Bailey ; and ‘A Resumé 
of Front Drive Patents,” by Mr. J. S. Critchley. In connection 
with the Graduates’ Section a general meeting will be held on 
Tuesday, February 4th, 1908, at the Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, S.W., of pupils, 
apprentices, and junior draughtsmen employed in the motor 
laser, and engineering students. Young engineers who 
intend to specialise in motor engineering will also be welcomed. 
At 8 o'clock a lecture will be delivered by Dr. H. 8. Hele- 
Shaw, LL.D., F.R.S., entitled ‘‘How to Draw the Teeth of 
Wheels,” illustrated by experiments and lantern diagrams. At 
9 o’clock the gathering will resolve itself into a business meet 
ing for the following purposes :—(1) To hear a short address by 
the President on the purposes and objects of the Graduates 
Section of the Institution ; (2) to form a Graduates’ Society ; (3) 
to elect a Committee of Gradur*‘ s; and (4) to draw up a provi 
sional programme, 
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LARGE TURBINE PUMP. 


4 LARGE electrically-driven three-chamber high-lift pump 
recently constructed by Mather and Platt, Limited, Man- 
chester, for the Montreal Water and Power Company, is 
illustrated above. It is capable of delivering 10,500 gallons 
of water per minute against a head of 405ft., or about 170 Ib. 
pressure per square inch, being driven through the medium 
of a coupling by a three-phase motor of 1600 brake horse- 
power, which takes current at a pressure of 2200 volts and 63 
cycles per second, and makes 465 revolutions per minute. 
The efficiency of this combined system is high ; official tests 
of smaller but otherwise similar plants have shown over 70 
per cent. The motor is well ventilated to ensure cool run- 
The bearing surfaces of both motor and pump are 
amply proportioned, and the rotating parts are well balanced. 
The water the revolving wheel axially, and after 
passing through the curved passages between the vanes is 
discharged tangentially at the periphery of the impeller into 
a stationary guide ring. This ring conveys the water to the 
annular chamber in the body of the pump, where the velocity 
of the water is converted into pressure. From this chamber 
the water is discharged. The peculiar design of the guide 
passages in these pumps is such that the water is at no point 
caused to change its direction of flow. With the exception 
of the steel spindle and impeller, there are no moving parts. 
Heavy foundations are unnecessary, the plant having been 
tested on the bed of timber shown in the illustration. 

This is the third and largest set of pumps of this type 
which Messrs. Mather and Platt have supplied to the above 
company. <A fourth set is now in course of construction, to 
be kept as a stand-by, which will perform the same duty as 
the above. In this case, however, the three-phase motor by 
Which it is operated will be replaced by a Zoelly type steam 
turbine, running at 1500 revolutions per minute, and built 
by Messrs. Mather and Platt. 


ning. 


enters 


AMERICAN ENGINEERING NEWS. 


The latest of 
the many curious ideas in locomotive design which have been 
actually carried into construction—though generally ending 
in the experimental stage—is an engine with variable tractive 
eflort. Such an engine, with a train load up to its capacity 
on level line, reaching a gradient does not split its train or 
whistle for a banking engine. The driver opens a valve, and 
the tractive power is increased. Such a locomotive has been 
invente d by a Canadian, Mr. Bothwell, and an American 
locomotive works has applied the apparatus to a second-hand 
four-coupled bogie engine. The system very simple. 
Behind each of the main 5ft. driving wheels is an auxiliary 
32in. driving wheel, driven by a short connecting-rod attached 
to a pin in the main coupling-rod. These small wheels 
normally revolve idly, and do not rest upon the rails, but by 
means of a system of levers operated by a steam or 
ur cylinder the weight of the engine is thrown upon them 
‘nd the main drivers are lifted clear of the rails. But this is 
net all; bevel wheels on the axles of the small wheels drive a 
pen stent bevel gears to drive the bogie axles. 

8 en proposes to utilise the tender for 
increased tractive power in the same way. In the account of 
* trial made at the engine works it is stated that on a certain 


¢ 
Locomotive with variable tractive power. 


1s 


Gradient the engine stalled or stopped with a load of 23 
jagon 


, the larger wheels being in gear. The adhesion was 
then transferred to the smaller wheels—and the bogie—and 
_ the engine successfully negotiated the gradient with 47 
agons. Whether any railway will ever operate a train in 
this way remains to be seen. 
ay electric railway power station.—The Pittsburg and 
uticr Electric Railway is one of the numerous long- 
distance electric lines radiating from American cities and 
18 notable as being designed for a high-speed local service. It 





10 miles in length, running through a very hilly and 
broken country and serving a number of manufacturing 
It is operated on the Westinghouse single-phase 
The power station is a brick building 110ft. by 
100ft., and the lower floor is divided into a turbine room and 
boiler room. There are six Babcock and Wilcox boilers of 
350 horse-power, carrying 160lb. pressure, and having a 
superheater capable of superheating the steam 125 deg. Fah. 
The ashpits have shoots toa tunnel in which runsa narrow gauge 
line for ash wagons, which are raised to the surface by a lift. 
The condensers are of the Alberger type, fitted with dry 
vacuum pumps and supplied with condensing water at 70 deg. 
Each has a capacity for 15,000 1b. of steam per hour and 
maintains a vacuum of 28in. There are three Westinghouse- 
Parson’s steam turbines of 1150 horse-power, each directly 
‘connected to a 25-cvcle alternator running at 1500 revolu- 
They take dry steam at 150 lb. pressure at the 
regulator. The alternators are Westinghouse machines of 
750 kilowatts, 3300 to 6600 volts, three-phase, 25 cycles, with 
revolving fields. They are star connected, so that single- 
phase current can be taken from any two terminals, while at 
the same time a small amount of polyphase current can be 
obtained. The transformers are of 500 kilowatts, oil-insulated 
and self-cooling. They step up the current from 6600 volts 
to 22,000 volts for the high-tension lines. 


Ten-coupled bank locomotives.—The Buffalo and Pittsburg 
Railway has a division with a gradient of 1 in 90 for 17 miles 
and numerous curves of 820ft. radius on this incline. The 
train load for two eight-coupled 2-8-0 engines, with one in 
the rear, is 3350 tons, but beyond the incline the load is 3500 
tons. The improvements now being made will enable the 
load to be increased to 4000 tons with one eight-coupled 
engine, and to assist such trains up the 17-mile incline a 
number of ten-coupled 2-10-0 banking engines has been 
built. These have boilers of great size, with long wide fire- 
boxes, and a circular combustion chamber projecting into 
the boiler barrel. Walschaerts valve gear is used, operating 
flat slide valves. Large tenders are used, on double bogies. 
The dimensions of these engines are as follows:— 
24in. by 28in. 


towns. 


system. 


tious 


Cylinders 


Driving wheels 4ft. 4in. 
Bogie wheels 2ft. 6in. 
Driving wheel base 19ft. 
lotal wheel base 28ft. 4in. 
Journals, driving axles 104in. by 13in 
Boiler, diameter at smoke-bos oft. 8in. 
oiler pressure 210 Ib. 
Fire-box 9ft. by Oft. 2in 
Tubes, 404; diameter 2in. 
Tubes, length 15ft. 6in. 
Heating surface, fire-box 255 sq. ft. 
tubes 3280 sq. ft. 

; total 3535 sq. ft. 
Grate surface 555 sq. ft. 
Weight on drivers 120 tons 
Weight, total 133 tons 
Tractive power 55,350 Ib. 

Tender. 

Wheels 2ft. Yin. 
Wheel base of engine and tender 65ft. Sin. 
Weight of engine and tender 215 tons 
Coal in tender 14 tons 
Water in tender 9000 gallons 


Heavy American goods locomotives.—Most of the eight- 


coupled goods locomotives used in the United States are of | 


the 2-8-0 class, having a two-wheeled bogie, but some roads 
use a four-wheeled bogie, making the 4-8-0 class. A number 
of engines of this latter class has been put in service on the 
Norfolk and Western, on account of using a longer boiler and 
longer tubes, getting the same heating surface with a wider 
spacing of the tubes. This 
counterbalance the reduced tractive effort. The second pair 
of driving wheels are the main drivers, with blind tires, and 
the piston valves are operated by Walschaerts valve gear. 
The feed-water is delivered to a small dome on the front end 
of the boiler. From this it falls into the boiler through sixty 
lin. holes in the shell, and is scattered by a deflecting plate. 
The dome has a series of horizontal trays or baffle-plates, 
which collect a large part of the impurities in the water. The 


| separate swinging engine. 


| ing wheel are guided simultaneously. 


advantage is considered to | 





fire-box has a curved crown sheet, with radial stays, and flat 
outwardly flaring sides. The dimensions of the engines are 
as follows : 


Cylinders 


2lin. by Win 


Driving wheels 4ft. Sin. 
3ogie wheels 2ft. 3in. 
Driving wheel base 15ft. 6in. 
Engine wheel base 26ft. 6in. 
Weight on driving wheels 165,850 Ib. 
Weight on bogie 38,200 Ib. 
Weight, total 204,050 Ib. 
soiler, diameter at first ring 5ft. 10in. 
Steam pressure 200 Ib. 


Fire-box 8ft. 4in. by 5ft. 4in. 
Tubes, number 242 
Diameter 2jin. 
I : 18ft. 43in. 





Heatir Tubes 2603 square feet 
Fire-box 157 square feet 
Total 2760 square feet 

Grate surface 444 square feet 

Height to centre of boiler ft. 6in. 

Tractive effort 40,200 Ib. 

Tende 

Bogie wheels 2ft. Sin 

Water 6000 gallons 

Coal 10 tons 

Weight 115,950 Ib 

Weight of engine and tendet 320,000 Ib. 

Wheel base of engine and tender 5dft. 6in. 

{ traction engine excavator.—An American traction engine 
builder has recently introduced into service a combined 


traction engine and excavator or steam navvy. In this make 
of engine the boiler is supported upon a pair of longitudinal 
rolled steel beams, beneath its centre line, the forward end of 
this ‘‘ backbone ’’ or girder being carried by the front or steer- 
ing axle. On either side of the girder, and beneath the 
$moke-box, are the cylinders, with connecting-rods driving a 
train of gearing to the rear or driving wheels. Thus the 
boiler is freed from all strains and vibrations incident to the 


| common practice of utilising the boiler barrel as a foundation 
| for the engine. 


For the excavator a turntable is mounted at 
over the front wheels, and carries 
double-cylinder winding engine and a 
A one-yard bucket mounted 
at the end of a pole or beam pivoted below the turntable, and 
to the bail of the bucket is attached the crane cable. The 
bucket is open at the front end, and when lowered to the 
desired position the engine moves forward, thrusting it into 
the earth. When loaded, it is hauled up by the cable, and 
the crane then swings it round so that when the latch of the 
bottom door is released—by pulling a cord—the contents are 
dropped into a cart The crane has a lifting 
capacity of three tons. water are carried on a 


the end of the ‘* backbone,’’ 
a jib crane with 


is 


or wagon. 


Coal and 


| tender supported on a single wheel 18in. wide, and connected 


with the steering gear, so that both the front axle and trail- 
The engine can travel 
at two speeds, 3 miles an hour on the low-speed gear and 34 
to 4 miles an hour with the high-speed gear. 

Weights of American locomotives.—Statistics prepared by 
the Baldwin Locomotive Works show that from 1885 to 1907 
the typical American passenger and goods locomotives have 
increased 90 per cent. in axle loads and also in total weights 
upon the driving wheels. For four-coupled bogie engines 
the maximum was reached in 1905, since which time this 
type has been practically abandoned for heavy traffic in favour 
of six-coupled engines of various types. Their highest axle 
loads were 45,000lb. In six-coupled bogie engines the 
average total weight has increased from 87,000lb. to 
161,000 1b.—85 per cent., the average weight on drivers from 
65,000 lb. to 122,000 lb.—88 per cent., and the average axle 
load from 21,9001b. to 40,6001b. In six-coupled engines with 
two-wheeled bogies, the increase in averages has been from 
85,000 1b. to 154,0001b. total weight—81 per cent. increase ; 
from 70,000 lb. to 133,0001b. on driving wheels—90 per cent., 
and from 23,500 1b. to 44,0001b. in weight per driving axle. 
For eight-coupled engines with two-wheeled bogies—2-8-0 
—the increase in averages has been from 112,0001b. to 
200,000 lb.—or 79 per cent.—in total weight; from 97,000 Ib. 
to 179,000 lb.—or 85 per cent.—in weight on driving wheels ; 
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and from 23,250 1b. to 44,750 1b. in weight per driving axle. 
The highest load per axle in 1907 was 53,500 lb., as against 
24,000 1b. in 1885. The average axle load has increased from 
22,000 lb. to 48,000 lb. The average total weight on driving 
wheels increased from 69,0001b. in 1885 to 180,0001b. in 
1907, and has reached a maximum of 316,0001b. in some of 
the Mallet duplex engines. The importance of this great 


increase in weight of locomotives in relation to the compara- | 


tively insignificant increase in weight of rails is readily seen, 
especially when it is considered that many of the heaviest 
engines are used on rails of only moderate weights. 





ACETYLENE FLARE LAMPS. 


WE were recently invited to inspect some portable acety- | 
lene flare lamps which have been patented and put upon the | 
market by Messrs. C. C. Wakefield and Co,, 27, Cannon- | 


street, E.C. These lamps are made in several sizes, and are 


designed for use in connection with all classes of constructional | 
By | 
reference to the illustrations and sectional drawing which we | 


and other work where a powerful light is required. 


give on this page the general principle and construction can 
readily be followed. i 
holder. When the lamp is to be put into operation this 
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holderis half filled with carbide, and itis then placed in the retort 
K and the door J is closed. The edge of this door is provided 
with a recess, which fits over the rubber ring P and forms a 
water and gas-tight joint. Water is next poured into the 
reservoir F until it is full. The handle E at the top of the 
reservoir is then lifted and turned through 90 deg. 

It will be seen from the sectional drawing—Fig. 1—that a 
pin passes through the top of the rod to which the handle is 
attached, so that the slotted metal bush surrounding the top 
of the rod serves to hold the rod up once it has been lifted 
and turned in the manner described. It will also be noticed 
from the same engraving that the bottom of the rod forms 
the movable seat of a valve S, which, when the rod is lifted, 
allows the water from the reservoir F to pass through the 
pipe at the right of the engraving into the retort at L in Fig. 2. 
As soon as the water reaches the carbide from beneath the 
carbide holder, gas is generated which passes up the pipe Cin 
the centre of the reservoir and expels the air from the retort 
through the adjustable burner O, the burner having first been 
opened with the hand wheel A. When the air is’ expelled, a 
light is applied to the burner and the lamp is set into opera- 
tion. By adjusting the hand wheel A, the light can be regu- 
lated up to 5000 candle-power. 

Another special feature claimed for the burner is that it is 
so designed that the flame is thrown off in the shape of a 
cone, instead of a straight jet. When sufficient gas is gene- 


Referring to Fig. 2, Q is the carbide | 
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automatically suspending the generation of gas until the 
pressure falls, when the former operation is repeated. It will 
thus be seen that when the lamp is at work the water in the 
reservoir constantly rises and falls automatically, thus regu- 
lating the pressure and generation of gas. 

To shut off the lamp the drain valve G is opened, and the 
valve, which is operated by the handle Eis, closed. The effect 
of this manipulation is to confine the water held in the 
| reservoir and to drain away the water in the retort through 
| the drain pipe N. The gas remaining in the carbide then 
burns out in a few minutes. At B there is a packed joint 
which enables the burner and reflector to be turned through 

















Fig. 2 


a complete circle, so that the light may be thrown in any 
direction. Beneath this joint at D there is a tee piece pro- 
vided with a cock which enables an auxiliary light to be fed 


from the generator through metallic flexible tubing, as shown 


in Fig. 3. 


A noteworthy point about these lamps is that ample provi- | 


sion is made for cleaning. At the bottom of the lamps there 
is a mud-hole door at M, Fig. 2, so that after a lamp has 
been in use for some time this door may be taken off and the 
lower compartment washed out with water. The various 





through the pipes to clear any obstruction. 


which the firm calls attention is that the valve S at the lower | ‘ 
| attached to the cylinder of the jack. 


| square 





rated, the water is forced back out of the retort, thus 


pipes, as shown in one instance at~H, are provided with | 


screw plugs at both ends, which enables a rod to be passed 
Another point to 


end of the rod E automatically lifts at a pressure of 51b. per 
inch, so that in the event of an abnormal rise 














Fig. 3 
pressure the gas is allowed to escape through the water, and 


in this way safety is ensured. 
We understand that the lamps designed on the lines 


up to twelve hours.on a basis of 3000 candle-power light. 

The small hand lamp shown at the side of the large lamp in 
Fig. 3 operates on the same principle as that above described, 
and the construction is also similar. The water is conveyed 
by a pipe, controlled by a combined water and relief valve, 
from the water reservoir to a water space surrounding the 
retort. From theré it drips through three small inlets on to 
the carbide. As soon as sufficient gas is generated, the water 
is forced back, thus automatically suspending the generation | 
of gas until the pressure falls, when the former action is 


ad 
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repeated. ‘The methods of charging, cleaning, &ec., are prac. 
tically identical with those already described. During oyy 
visit to Messrs. Wakefield’s offices, we had an opportunity 
of seeing both types of lamps at work. i 


BLACKFRIARS BRIDGE ACCIDENT. 


WE have received from the Board of Trade the fo!low. 
ing report made to the Board on the fatal accident tha 
occurred at the Blackfriars Bridge widening works on the 
28th 6f November last :— 


Sir,—I have the honour to report, for the information of the 
Board of Trade, that, in accordance with the instructions contained 
in their Order dated the 30th November last, I have held ap 
inquiry, under the provisions of the Notice of Accidents Act, 1894, 
into the causes and circumstances connected with the fatal accident 
which occurred at the Blackfriars Bridge widening works on 
Thursday, the 28th November last, by which four workme 
their lives and two others were injured. 

The works, in connection with the widening of the road bridge 
over the Thames at Blackfriars for the purpose of carryiny the 
London County Council electric tramways over the river, are being 
carried out under the powers contained in the Corporation of 
London Blackfriars and other Bridges Act, 1906, and a contract 
dated 21st January, 1907, between the Corporation of Lond. n, as 
trustees of the Bridge House Estates, and the firm of Sir W)iliam 
Arrol and Co., bridge builders of Glasgow, who, amongst «ther 
important works, have carried out the rebuilding of the Tay By idgy 
can the construction and erection of the Forth Bridge. 

The widening of Blackfriars Bridge consists of an addition of 
30ft. in width on the western or up-stream side which necessi! ited 
the extension of the foundations of the abutments and of the four 
river piers of the bridge. 

The work was commenced early in the year, and procecded 
satisfactorily until the unfortunate accident happened on the 2sth 
November last. 

In order to put in the additional foundations of the piers, -teel 
caissons or hollow casings in the nature of a diving bell were 
employed, which are provided with an air-tight chamber at the 
bottom and having an access shaft reaching above water with au 
air lock on the top, which enables the workmen to excavate the 
material of the river bed under water by the aid of compressed 
air in order to put in the concrete and masonry of the new fourda 
tions, and it was while caisson No. 4—the last one to be put down 

was being lowered that the accident happened. 

The caissons are made heart-shaped in plan, so that the convex 
end may form the new cutwater of the piers and the concave end 
fit as nearly as may be the outside of the existing foundations of 
the present cutwaters of the bridge. 

The method of lowering and sinking the caissons has been the 
same throughout. Timber stagings have been constructed in the 
river immediately above the bridge opposite each of the piers, 
upon which the work in connection with lowering and sinking the 
caissons is carried on. These stagings are supported on piles driven 
into the river bed, and have an opening or well adjoining the piers 


lost 





in | 


| were given by Peter Irvine, who was killed. 
| stated by the men who were working at the pump connected with 
| one of the jacks that shortly after Irvine had instructed them to 
| stop pumping they heard and saw the water exhausting or running 





through which the caissons are lowered into position. Upon this 
staging timber trestles are erected on each side of the opening 


| above referred to, and upon the top of these trestles four steel 


girders were placed in pairs side by side across the opening. Across 
each pair of girders were placed short timber blocks, upon which 
rested the hydraulic jacks used for lowering the caisgon. 

The weight of the caisson, together with some concrete which is 
put in to strengthen it before it is sunk inte the ground, was about 
240 tons, which was carried on the hydraulic Jacks by means of 
suspending rods or links attached to four brackets near the sides 
of the caisson, and having slot holes in them through which steel 
cotters were inserted which carried the weight alternetely on the 
ram of the jack and on the crosshead above the jack during the 
process of lowering, the actual lowering being effected by allowing 
the water in the jack to escape by means of a cock or tap 


This method of raising or lowering caissons or other heavy 
weights is one frequently adopted, and as a system is, in my 
opinion, satisfactory and efficient. 

It was evident from an inspection of the girders and other 
appliances used that the immediate cause of the accident was the 
giving way of the girders placed across the trestles and upon which 


| the jacks carrying the weight of the caisson rested, but as these 


girders did not appear to have failed by direct vertical pressure it 
was not at first easy to determine what had been the primary 
causes which had contributed to their failure, but after a further 


| careful examination of the jacks and other appliances and hearing 


the evidence given at the inquiry, there is in my opinion no doubt 
that the primary cause of the accident was the unequal lowering 
of the caisson, which caused the whole weight to be thrown upon 


| two only of the four points of support, and this in a diagonal 


position, the result being that undue weight was brought upon one 
of the piles supporting the trestles which caused it to sink, thus 


| throwing the trestles and girders out of level; and this, coupled 
| with the fact that the centre of gravity of the caisson was not 

evenly supported, and also that the lower edge of the caisson was 
| touching the water of the river, which was flowing strongly up 


stream at the time, all tended to create a transverse strain on the 


| girders which they were not calculated to bear, and consequently 


caused them to turn over and collapse. 
Unfortunately as frequently happens in cases of this kind, the 


| men who could best give an explanation of what was actually being 
| done at the time have lost their lives, but the evidence given by 
| the contractor’s foreman, William Peacock, who was in charge of 


the work, is that the actual directions to the men at the jacks 


It is, however, 


out of one of the jacks, while that at which Irvine was stationed 
was not exhausting, and the man who was at the jack diagonally 
opposite to Irvine states that he was about to open the cock to 
exhaust when the accident happened, and these statements are 
confirmed by the positions in which the handles of the cocks were 
found after the accident. 

The appliances used for lowering the caissons would appear to 
be of sufficient strength for normal use, but in view of what has 
happened it would be desirable that in similar operations care 
should be taken to support the weight as uniformly as possible, 
and to make all girders and other parts of the temporary structure 
of sufficient strength to take the greatest load that could possibl) 
come upon them under any combination of circumstances, and 
further that the girders and other portions of the structure shoul: 
be of a box form and of sufficient lateral! stiffness to withstand 
sideway strains which they may be subjected to in addition to 
their normal load. 

It is possible, although there is no direct evidence to that effect 


° ‘ . | that one of the cocks attached to the jacks may have been brok 
described above are made to burn continuously for a period | } ( — 


off by a falling cotter or hammer, and it would be advisable that 


| such a vital part of the appliances should be protected from 


possible injury. 
In conclusion, I desire to state that every facility and assistance 


| was given me in connection with the inquiry both by the repre- 


sentatives of the Corporation and of the contractors, 
I have the honour to be, 
Your obedient Servant, 
CUTHBERT A, BRERETON. 
The Assistant Secretary, 
Railway Department, Board of Trade, 
7, Whitehall-gardens, 8. W, 











Jan. 17, 1908 


H.M. BATTLESHIP LORD NELSON. 


IN our issue of September 7th last we gave a description of 
H.M. Battleship Lord Nelson, which was launched on the 
4th of that month from the yard of Palmer’s Shipbuilding 
and [ron Company, Limited, at Jarrow. This vessel has 
now been delivered by its builders to the Admiralty and has 
arrived at Portsmouth. On page 62 are given two views of 
her, und herewith we give a sketch diagram showing her 
armour and armament. The Lord Nelson is sister vessel to 
the Agamemnon, and was designed by Sir Philip Wat 


almost immediately upon his appointment as Director of | 


Naval Construction at the Admiralty. The displacement of 
the Lord Nelson is 16,500 tons. 
beam 79ft. 6in., and her draught 27ft. She has a very 
powerful armament, being provided with four 12in. and 
ten 9'2in. guns. In addition, she has eighteen 3° 5in. guns, 
six 3-pounders, six pompoms and two Maxims. She has four 
submerged torpedo tubes on the broadside, and one sub- 
merged tube astern. All these are 18in. in diameter. Ahead 




















Her length is 410ft., her | 
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My object in writing is to see if some practical test can be made 
to put an end to all these rule-of-thumb methods and to determine 
which is the best system of lubrication from a point of view of 
shortening the bearings and diminishing friction, thus saving coal 
LIS, 





Surely this should interest all of us. I suggest that the Man- 
chester Association of Engineers take this matter up and arrange 
a series of Saturday afternoon tests that can be witnessed by 
members of the Association. 

Two standards bolted firmly to the floor on which are fixed two 
bearings with a short piece of shaft driven from a motor is all that 
is necessary. The shaft can be loaded readily and readings can 
be taken from the motor. 
Manchester, December 27th, 1907. 


EDWARD TILSTON. 


LOCOMOTIVE WHEEL DIAMETERS. 

Sik,—Any leading article in THE ENGINEER dealing with a loco- 
motive subject is always sure to interest the readers, and usually 
the points are placed clearly and concisely before them. 

In the article dealing with the influence of locomotive wheel 
diameters, which appeared in the issue of 27th ult., there are two 
points that seem to me rather to detract from the value of that 



























H.M. BATTLESHIP LORD NELSCN 


the broad- 
12in. and 


on 
two 


she can tire two 12in. and four 9° 2in. guns; 
side, four 12in. and five 9°2m.; and astern, 
four 9° 2in. guns. 

Her machinery consists of two sets of four-cylinder vertical 
triple-expansion engines driving two propellers. There are 
fifteen boilers of the Babcock and Wilcox type designed for 
producing sufficient steam to maintain 16,750 horse-power, 
at which power a speed of 18 knots is calculated upon. The 
pressure is 275 lb. per square inch. 

The armour amidships over the machinery and other vital 
parts is 12in., tapering to 6in. in the bow and 4in. at the 
stern. Above this, and extending to the upper deck, the 
armour is 8in. thick, while forward and aft are the usual 
bulkheads, also 8in. thick ; within them are placed the bar- 
bettes, which are mainly of 12in. armour, while the mount- 
ings of the 9°2in. guns are protected by armoured barbettes 
with heavy plating hoods. The main armour is made on the 
K.C. system. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible Sor the Opinions of our 
corresponden ts.) 


BEARING FRICTION, 

Sir, ~The thanks of all engineers should be given to Professor 
Nicholson for his paper on ‘“ Friction and Lubrication” which he 
read before the Manchester Association of Engineers a few weeks 
Up to the present time the question of lubrication has been 
treated by rule-of-thumb methods. Each engineer has his own 
idea of the way a bearing should be lubricated, what metals should 
be used, and what length the bearing should be. 

The number of antifriction metals on the market, the differ- 
ence in the length of bearings for the same size of shaft, and the 
primitive method of lubrication (by pouring oil by means of oil- 
¢an into a hole on top of bearing, whereby at least 90 per cent. of 
the oil is wasted) only prove the need of some reliable data. 

For the last two years I have been called in to advise on very 


ago, 





troublesome lubrication ‘difficulties, and I speak from practical 
experience. Just lately I have come in contact with the lubrica- 
tion of railway carriage axles, which proves the contention of 
Prof sor Nicholson with regard to the shortening of bearings. 
Everyone knows that the loads and speeds on railways axle bear- 
ings have been increasing of late years, but everyone is not aware 
that the bearing surface has been decreased. I have an axle-box 
defor ut the present time sent by a railway company (which I | 
consider is far in advance of its competitors in the matter of | 
lubrication) for the purpose of fitting a forced system of lubrica- 
tion, and in this sample bearing the face where the shaft comes in 
contact is cut away as per sketch. } 











| 10 per cent. in coal re with about 50 per cent. Fah. of 


| made last year with two saturated steam locomotives of the 


Swat Sc 


article, and likely to prove more or less misleading, especially to 
those whose faith in THE ENGINEER is such that its appearance 
there converts a statement into an absolute fact. The first point 
is the quotation of an American rule for the maximum speed of a 
locomotive, viz., maximum speed in miles per hour equals the 
diameter of the driving wheel in inches. Expressed in terms of 
revolutions, this rule meaus that in all cases the maximum number 
of revolutions per minute is the constant number 336. As the 
resistances are actually considered to vary with the speed of the 
piston squared, the value of the rule is not very obvious, more 
especially in view of the fact that the length of the piston stroke 
in modern locomotives varies from 24in. to as much as 32in. 

The second point is very much on the same lines. It is stated 
that Professor Goss’s experiments prove that 200 revolutions per 
minute is about the best speed. This also, it is to be noted, takes 
no account of the piston speed. 

Surely the differences are not too slight to be taken into account. 
These differences may be quickly ascertained if the alleged rule is 
expressed in terms of piston speed, viz., maximum speed of piston 
in feet per minute equals fifty-six times the length of the stroke in 
inches. For a 24in. stroke this gives 1344ft. per minute, while for 
a 28in. stroke it gives 1568ft. per minute as the maximum speed of 
the pistons, and shows a difference of about 16 per cent. 

Accepting Professor Goss’s figure of 200 revolutions per minute 
as correct for 24in. stroke, and assuming that the resistances are 
equal for equal piston speeds, the correct number of revolutions for 
an engine with 23in. stroke would not be 200 but 171, again show- 
ing a difference of 16 per cent. or thereabout. 

It is possible there is some explanation why differences of such 
amount should not affect results, and probably others as well as the 
writer will be interested in knowing from you what the explanation 
is. Jas. DUNLOP. 

Glasgow, January 6th. 

[It is quite possible that differences of such amount should affect 
the results. It must be kept in mind that Professor Goss speaks 
of normal engines; not of those with strokes of 32in. He lays 
down no hard-and-fast rule. His reasoning occupies several pages 
of his book, ‘“‘ Locomotive Power.” Our correspondent will, we 
think, find all the information he seeks in that work, with 
diagrams and experimental data. If he will read once more our 
article of December 27th he will find that the principal factors are 
wire-drawing and average pressures. It would be quite impossible 
to reply fully to his questions here. Perhaps after he has con- 
sulted the pages of Professor Goss’s book he will feel that his diffi- 
culties have disappeared. If not, we shall be glad to hear from 
him again.—Eb. E. 


THE USE OF SUPERHEATED STEAM IN LOCOMOTIVES. 


Srr,—In your issue for December 27th last—page 658—Mr. Law- 
ford H. Fry publishes some interesting data respecting certain 
tests made with a Baldwin superheater locomotive on the Chicago, 
Rock Island and Pacific Railroad. The particulars given by 
Mr. Fry in support of his assertion that the Baldwin superheater 
is capable of effecting a saving of about 15 per cent. in water, and 
superheat, do not seem to be at all conclusive, for the following 
reasons : 

(1) The tests were not sufficiently elaborate. Only six runs 
were made over the El Paso division—93°5 miles—and a like 
number over the Illinois division —158 miles. It is scarcely 
possible to obtain reliable figures from such a small mileage. On 
both divisions the speed and the superheat were practically the 
same. Nevertheless, the water consumption per indicated horse- 
power per hour on the Illinois division was 22°6 per cent. greater 
than that on the El Paso division. This difference itself exceeds 
the economy which Mr. Fry claims for the superheater. 

(2) Mr. Fry compares the results obtained with the 2—S—0 
Baldwin. superheater locomotive with those obtained from tests 


4—6—0 type, these tests being carried out on-the Ilinois division, 


ences in locomotive types and speed greatly depreciate the value 
of the conclusions drawn by Mr. Fry from this comparison. 

(3) Further, Mr. Fry compares the water consumption of the 
Baldwin superheater engine on the El Paso division with the 
average water consumption of the standard consolidation engines 
of the Pennsylvania and Lake Shore and Michigan Southern 
railroads respectively. It will be equally right, therefore, to take 
the results obtained on the Illinois section as a basis for comparison. 
In the latter case, however, the Baldwin locomotive does not show 
any economy ; on the contrary, she uses 9°] per cent. more water 
than the Pennsylvania saturated steam 2—8—-0 engine, and 6°6 
per cent. more water than the similar saturated steam locomotive 
of the Lake Shore and Michigan Southern Railroad. 

It will thus be seen that the figures furnished by Mr. Fry do 
not point to any definite conclusion as to the actual economy of 
the Baldwin superheater. F. W. BREWER. 

London, January 6th. 


PREMIUM OR NO PREMIUM. 


Sik,—Referring to your leader of November Ist, and also in 
reply to a correspondent, ‘‘Ex-Premium,” November 15th, 
though being so far away, perhaps you can still publish my 
letter. I was a premium apprentice in a locomotive shop, but 
neither my parents nor myself expected me to assimilate a 
business in three years, so I was bound for five years—a period [ 
found afterwards only just long enough—but I started at sixteen 
years of age. 

My passage through the shops was in about six-month stages 
from lathe to’ lathe for two years; then from bench section to 
section one and a-half years ; and then to the erecting pits till my 
time was out. I was in no way assisted by the works manager, 
but to the shop foremen and the workmen I owe a debt of 
gratitude which cannot be expressed in a letter of this sort ; by 
their untiring aid I learnt the mechanical side of engineering in a 
way which has enabled me to hold, from my apprenticeship 


onward, several most important appointments as a resident 
mechanical engineer. Reading between the lines of ‘“‘ Ex- 


Premium’s” letter, I think he must have expected men of all 
branches to rush forward with information. 

My experience of chargemen and foremen has been that if they 
see a lad or man is useful and does his work quickly and well, 
and when finished it can be relied upon as a good job, there is no 
longer any necessity to go te them—they will seek and endeavour 
to get him in their gang. Every expert mechanic is proud of the 
work he is doing, and should an apprentice show himself to be 
interested in that work, then the mechanic will invariably be 
only too pleased to explain all details to him. I feel that in a 
locomotive shop I learnt my business thoroughly as a fitter 
mechanic, and if ‘‘ Ex-Premium ” felt, when his time was out, that 
his progress had been unsatisfactory, I fear it was his own 
inability to enlist the services of those around him to his own 
benefit. 

PREMIUM APPRENTICE, STRATFORD, E., 1887-1892. 
Johannesburg, South Africa, 
December 16th, 1907. 


THE BRENNAN MONO RAIL, 


Sik, — There is one point in connection with all gyroscopes that 
has apparently escaped notice. The righting force of a gyroscope 
is a function of angular momentum, *.¢., it varies as the square of 
angular velocity. 

Now the limiting speed of a fly-wheel is a function of the square 
of linear velocity, and is independent of the radius, so that the 
limiting speed of linear velocity must be a constant for any gyro- 
scope irrespective of the radius. Hence, in practical work, the 
angular velocity must vary inversely as the linear dimensions. So 
that the effective righting force of a gyroscope varies inversely as 
the square of linear dimensions. 

I have eliminated the fact that the weight of a fly-wheel of similar 
proportions varies as the cube of the linear dimensions, as this 
power of the linear dimensions appears in the other side of the 
equation, ¢.¢., in the force tending to upset the car. 

The practical result of this is that if the fly-wheel in a model 
weighs 2 per cent. of the car in a full size one, say, four times in 
linear dimensions, the fly-wheel must weigh 42 x 2 per cent. = 32 
per cent., which is more than financial considerations of paying -to 
total load would permit. 1 have not the figures of Mr. Brennan’s 
model before me, and 2 per cent. may be too large, but the issue 
is not effected that the payable size of mono-rail cars on the gyro- 
scopic principle must be very small. 

MONTAGUE CHURCHILL-SHANN. 

Benares, December 19th, 1907. 


BRITISH STANDARD SECTIONS. 

Sir,—Standardisation is just now the fashion, but care should 
be taken that it does not take wrong directions. An example of 
misapplied energy may be seen in the ‘‘ Properties of British 
Standard Sections” issued in July, 1904, by the Engineering 
Standards Committee. In this work the moments of inertia and 
resistance of angles, angle bulbs, and channel bars, calculated to 
three places of decimals are given for thin-webbed sections, the 
weights per foot of which appear unusually small in comparison 
with the above-mentioned moments. For many purposes, includ- 
ing, for instance, that of shipbuilding, such bars are nearly always 
found in connection with surfaces of plating. The girder to be 
calculated then becomes a built one, and the strip of plate riveted 
to the bar takes an important share in resisting strains. When the 
breadth of the strip in question is considerable, say, from eight to 
ten times that of the connecting flange, the latter ceases to play 
any important part in the resistance to bending ; for, including 
material injured by the punch, about three rivet diameters are 
lost in plate and bar, and what may be left of the flange 
after the deduction of these is so near the neutral axis of the 
built girder as to be entirely negligible. As regards the off-flange 
of a zed or channel bar, it has been shown by Meldahl* and others 
that it also fails to do the full share of work for which it is 
credited on the strength of the ordinary calculations. It would 
appear that the small flange of an unequal angle bar should be no 
larger than will admit of proper riveting of the latter, say toa 
plate of a thickness somewhat greater than itsown. The same 
applies to the inner or attachment flange of a zed or channel bar, 
and it is probable that an outer flange of the same reduced 
breadth will still have a tendency to topple over before the 
theoretical breaking stress has been fully brought to bear on the 
built girder, or simple section, as the case may be. It would 
appear that the volume ‘ Properties of British Standard Sections 
should at least be supplemented by another giving the properties 
of built girders of the kind indicated, and in which the question of 
suitable relations between web and flanges has been reconsidered. 
It would appear that Lloyd’s Register do well in not hastening to 
give up their thick-webbed sections, which have hitherto done 
satisfactory work. 


Charlottenberg. NAVAL ARCHITECT. 





ORDERS FOR New DestROYERS.—We hear from a reliable source 
that orders for five new ocean-going torpedo-boat destroyers have 
teen divided by the Admiralty between Hawthorn,.Leslie and 
Co.; Palmers, of Jarrow; Dennys, of Dumbarton; White and 
Thornycroft. The vessels will be fitted for oil burning, and with 
turbine machinery and will practically be duplicates cf the five 
“Tribal” boats recently built. 

* “ Einfluss der Stegdicke auf die Tragfihigkeit eines E - Balkens” (“* In- 
fluence of the Web on the Strength of 2 Channel Bar Beam”), Pay er read 


















but at quite another running speed. To my mind, these differ- 


by K. G. Meldahl before the Schiffbautechnische Gesellschaft, 190%, 
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PNEUMATIC POWER HAMMER TESTS. 


THE pneumatic power hammer is coming so largely into 
use for smithy work that no apology need be offered for the 
publication of an interesting series of tests carried out for us 
in the smiths’ shop at the works of Messrs. B. and S. Massey, 
Openshaw, on November 26th last. The object of the tests 
was to show the amount of power consumed in driving three 
different sizes of pneumatic hammers when engaged on ordi- 
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ing and bearing friction, was only 11°59 brake horse-power. 
From the ammeter record it will also be seen that the highest 
power required, with not more than one hammer operating 
at once, is 24 brake horse-power. The total cost of power for 
operating this set of hammers through shafting and belts 
will, of course, vary with that of the motive power, butif a 
gas engine be employed giving 1 brake horse-power for 4d.— 
a fairly liberal figure, the cost would only amount to 5°8d. 
per hour. 


Jan. 17, 1908 


been received from Messrs. Mountain and Gibson, Elton Fold 
Works, Bury, Lancashire ; this is excellently bound and contains 
some useful conversion tables, &c.— From the British Grittin Chilled 
Iron and Steel Company, Limited, we have received a sefy} 
form of wall calendar, the feature being that besides hayj 

monthly tear-off sheets giving the dates of each day of the month 
there is also a card system for the dates which can be adjusted 
daily.—A wall calendar with monthly tear-off sheets has also beep 
received from the Glacier Anti-Friction Metal Company, Glacier 
buildings, 112a, Queen Victoria-srreet, E.C. A noteworthy 


feature about this calendar is that the figures are printed in very 
large type. The Hunslet Engine Company, Leeds, has also issued 
a neat and tasteful wall calendar with monthly tear-off sheets, 
It is mounted on an attractive show-card covered with washable 











gelatine. —Paper wall calendars with monthly tear-off sheets haye 
been received from the City and West End Window Cleaning 
| Company, 40, Botolph-lane, Eastcheap, E.C., and from Harrison 
| Ainsworth, 197, The Grove, Hammersmith, W.—The London and 
| North-Western Railway has sent a calendar mounted on a large 
card, and also a collection of tasteful picture postcards showing 
| places connected by the company’s lines and various types of loco. 
| motives in use on this railway.— Messrs. John Rogerson and Co,, 
Wolsingham, Durham, have sent us a tasteful wall calendar for 
| 1908 which has large tear-off sheets.—-A similar calendar his also 
| been forwarded to us by Mr. John Etherington, consulting engi. 
neer, 39a, King William-street.—-Messrs. E. R. and F. Turner 
| Limited, St. Peter’s and Grey Friars Works, Ipswich, have sent 
| a tasteful little wall calendar mounted en stiff cardboard. This 
calendar has daily tear-off sheets.—-An attractive wall or desk 
calendar which has been received from Richard D. Batchelor, 
73, Queen Victoria-street, E.C., has monthly cards.— Messrs, 
Thwaites Brothers, Bradford, have sent us an excellent wall 
| calendar with monthly tear-off sheets, each sheet being headed 








Fig. 1—-EXAMPLES OF 


nary smithy work. For this purpose a number of pieces of 


with a picture of some form of machine manufactured by the firm. 
| A large show-card to hand from the Alexandra, Newport, and 
South Wales Docks and Railway, gives*a map of the South Wales 
coalflelds, showing the railways and their proximity to the 
. , Alexandra Docks. Besides other illustrations on the card there 
It should be stated that the data given in the table were | jg y printed calendar for 1908,—-The Tudor Accumulator Company, 


THE FORGINGS MADE 


work was chosen for each hammer, which may be taken as | obtained by subtracting the ammeter reading at the com- | Limited, Marshgate-lane, Stratford, E., has sent us a most tseful 


representative of the work for which each is suitable. 


hammers were not kept running continuously, because such 
a condition would not be usual in ordinary workshop | and belts was found by a ten minutes’ run when light to be | 
Careful notes were made of the time taken , 0°24 ampére hours per minute. Thus, by subtracting from the 


practice. 
and the power consumed by each hammer on each job 
The hammers were three in 
falling weights of 1, 3, and 7 cwt. They were driver 


S 














Fig. 2—7 cwt. PNEUMATIC HAMMER 


by belting from a 3in. line shaft 30ft. long, supported | 


in five bearings. The shaft itself was driven by a 35 horse- 
power motor. The 1 cwt. hammer hasa stroke of 12in., and 
makes 250 blows per minute ; the 3cwt. hammer has a stroke 
of 17in., and makes 160 blows per minute; and the 7cwt. 
hammer has a stroke of 24in., and makes 120 blows per 
minute. Fig. 1 is a view of the three groups of articles 


2 


forged, and Fig. 2 represents the 7 ewt. hammer used; Fig. 3 


represents a diagram of the ammeter readings for the period | 


The | mencement of each operation from that at the end of the | blotting pad suitable for office use.—Messrs. Alfred Herbert, 


operation. The power absorbed in driving the motor, shaft, | Limited, Coventry, have sent us a very neat wall calendar with 

| large monthly tear-off sheets, each sheet being headed with a 
| picture of a different form of machine tool.—_From Messrs. Johnson 
and Phillips, Charlton, Kent, we have received a tasteful little 


intake of the ampere s, the power taken byshaft- | *. A : 
intake of the motor in ampére hours, the power taken by shaft diary for 1908, suitable for the waistcoat pocket.—Messrs. L, 


number, namely, with | ing, belts, and motor, and multiplying by 43; theB.T.U.’s are | giovne and Co., the Crown Ironworks, Glasgow, have also sent 


1 | obtained. For instance, article F occupied three minutes in its | ys a well-bound pocket diary together with a pencil.—From the 
production, and the intake of the motor during this time was | Remington Typewriting Company, 100, Gracechurch-street, E.C., 
1°25 ampére hours ; with a slight correction of 2 per cent. for | we have received a neat little wall calendar and a pocket diary 
observation error we have :— | with pencil.-A handsome blotting-pad and calendar combined 

: suitable for office use has been sent to us by the Electrical Power 
(1°28 — °72) x °42 = °24 B.T.U. : 


| Storage Company, 4, Great Winchester-street.-.A calendar to 
The essential features of the Massey pneumatic hammer | —_ ig the —_ Electrical meg THe Company, Bs ugh 
are well known by readers of THE ENGINEER, having been ae ee ee Ne Se — ow wd nd — s: if 
illustrated and described in our issue of September 5th, 1902. | setng This pea Se ‘ae dadly yrodian: ee A ‘tasted 
Their economical operation is based upon the following | calendar issued by Messrs. Andrew Barclay, Sons and Co, 
facts :—Only the actual pressure required is produced; | Caledonia Works, Kilmarnock, is mounted on an oval card which 
expansive working, the air pressure being merely used as a | bears an excellent illustration of one of the firm's locomotives 
spring between the pump piston and the hammer piston; This calendar has monthly and daily cards. — Messrs. Merry weather's 
and absence of heat losses, the air being yged at the tem- | calendar for this year has daily tear-off sheets, and it is mounted 
perature which it attains in compression. pest stiff card with coloured illustrations of the firm’s fire. 
extinguishing appliances. A wall calendar to hand from Messrs, 
Urquhart, Lindsay, and Co., Blackness Foundry, Dundee, is printed 
on an attractive show-card.—A calendar printed on or suitable 
for sticking to the wall or other flat surface has been received 
| from Messrs. Shand, Mason, and Co., 75,Upper Ground-street, 
| Blackfriars-road.—-Other calendars, eneen on cards, having 
Size of | monthly tear-off sheets, have been received from Messrs. Watts, 
hammer } cwt, | 3 cwt. | 7cwt. | Total. | Fincham, and Co., Billiter-buildiugs, E.C.; Messrs. Walter 
— — — | Johnson and Co., 67 and 68, King William-street, E.C.; and from 
| Messrs. Arthur L. Gibson and Co., 19-21, Tower-street, W.C.—A 
“reid 0°66 large paper wall calendar with monthly tear-off sheets has als 
Swage (1st heat) 0-44 been received from The Chemical Trades Journal, Danes Inn House 
Tool 0-22 265, Strand, W.C.-From the Brush Electrical Engineering 
Lever os | Company, Limited, we have received a neatly bound waistcoat 
Swage (2nd heat) 0°45 pocket diary with the usual fittings. We have received from 
— (Ist heat) 0°13 _ Siemens Brothers’ Dynamo Works, Limited, a neat leather bound 
ware (3rd heat) 0°45 | pocket diary. There are a few pages containing illustrations of 
Spindle (2nd heat) 0°24 yw made by the firm.-We are requested by Messrs. Marples 
Lever ‘ 045 each, and Co., of 6, Victoria-avenue, Bishopsgate-street Without, 
Connecting-rod (1st: heat) 1:44 to say that since a notiee of a little slide rule appeared in 
Connecting-rod (1st heat) 0°46 ‘ | these columns they have had so many requests for it that they 
— es a eee ahead | have exhausted the manufacturer's stock. They are, however, 
. | making every endeavour to keep their promise, and hope to 


A Connecting-rod (2nd heat} ; , 
H Joint “7 0-24 | forward rules to all applicants in ten to fourteen days. 


D Lever . 


Tuble of Power Consumption. 


Power, B. of T.U. (kilowatt hours) 
Job. ~ r 


Lever 0°24 
Joint (1st heat) 0°57 


0-45 
Total power used in two hours by 
hammers (exclusive of transmission 

losses) , a hare : 2°80 3°53 

| Ditto, per hour : A 14 176 THE MATHEMATICAL AssoctaTION. The annual meeting of the 

— —_— - — > Association will be held at 2.30 p.m. on Saturday, 25th January 

| Average power used by hammers 1908, at King’s College, Strand, London, W.C. The following 

— . a 130 | «187 | 2% | matters of business will come before the meeting:—(1) The report 

sins ya a | of the Council for the year 1907 ; (2) the treasurer’s statement for 

| the year 1907; (3) the revision of the rules; (4) the election of 

officers and Council for the year 1908; (5) the report of the Com 

mittee on the teaching of elementary mathematics; and (6) the 

7 : aan re-election of the Committee. The following papers will then be 

Cost with engine power at 3d. per B.H.P. per hour, pence | read:—(1) An address by the President, Professor G. H. Bryan. 

(or electric current at ‘77d. per B. of T.U., average efficiency | F.R.S.; (2) ‘On the Teaching of Elementary Mechanics, with 

of motor being 85 per cent.) | special reference to the preparation and use of simple and inexpen 

sive apparatus,” by Mr. W. J. Dobbs; (3) ‘On the Teaching of 


Power used in driving shaft and belts (average efficiency ot 
motor 85 per cent.), B.H.P. . . 


Average power for three hammers, shaft and belts, B.H.P. =. 
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Fig. 3-DIAGRAM OF THE AMMETER READINGS FOR TWO HOURS’ WORKING 


of two hours during which the tests lasted, and below the 
load curve the times taken by the three hammers on the 
different jobs are plotted. The results of the tests are given 
in the accompanying table, the power in B.T.U. consumed 
on each article being shown. 

It will be observed that the average power used by the 
hammers, exclusive of losscs in transmission, was 1°30, 
1°87, and 2°36 brake horse-power, while the average power 
required to drive the three hammers, with shafting and belt- 


| the Elements of Analysis,” by Mr. C. 0. Tuckey; (4) ‘On the 
Geometrical Treatment of Series in Trigonometry,” with lantern 


THE BririsH ELECTRIC TRANSFORMER CoMPANY, Limited, Hayes, | illustrations, by Mr. F. J. W. Whipple; (5) ‘‘On a New Treatment 
Middlesex, has sent us a handsomely bound copy of Whitaker's | 2f Similarity in Elementary Geometry,” by Mr. W. E. Bryan; Mr. 
Almanac for 1908. Several illustrations are included in this book | H. L. Trashtenburg will exhibit his machine for drawing rest: 
of various types of transformers and other electrical appliances engular hyperbolas. The annual dinner of the Association will be 
| manufactured by the firm.—A most convenient and well-bound | held at the Trocadero, at 7 p.m., after the general mecting. 
| combined pocket-book and diary has been sent tous by William | Morning dress will be worn. ere will be no speeches. A piano 
| Griffinth and Sons, Limited, Sheffield, the pocket-book portion | WH! be provided. Those members who wish to attend av 
| being designed for refills—Another tastetut pocket diary has | "quested to communicate with Mr. Jackson before January 20th. 


ALMANACS, DIARIES &c. FOR 1908. 
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AUTOMATIC CAB-SIGNALLING ON 
LOCOMOTIVES. * 
By J. Pac, Member. 
1. voduction. —OF late years the subject of the signalling of rail- 
wavs that part by which instructions are given to the drivers of 
trains—has received a good deal of attention, and the difficulties 


under which drivers labour under exceptional conditions of weather 
have been officially recognised by references and recommendations 
from the inspecting officers of the Board of Trade after inquiry 
into the causes of certain accidents. A number of systems has 
been devised and put forward during the last ten or twelve years 
for supplementing the ordinary outdoor mechanical signals, but, 
practically, no progress has been made in their application. Many 

obviously, from internal evidence, been 





of the suggestions have 

made by persons having little or no knowledge of the conditions 
to be satisfied in railway working, and are impracticable by reason 
of the arrangements proposed ; others are impossible because of 
the expenditure involved, and some, again, could not be adopted 
because they involve departures from the regulations under which 
traflic has to be worked. Some projects have been of « most 


ambitious character; in others the designers have been content 
with the simplest possible indications. In some cases the appa 
ratus has been purely mechanical, in others purely electrical, 
and in others, again, a combination of the two has been made use 
of. In certain cases the indications are to be given directly upon 
the cngine, in others they are to be produced on the line, but to 
be of such a character that they could not fail to be noted by the 
driver in the opinion of their designers. In some cases visual 
indicators are provided, in others audible signals are given, and 
also a combination of the two is suggested. In certain proposals 
indications are to be obtained by direct impact between apparatus 
carried upon the engine and other apparatus fixed on the line ; in 
other roposals impact is lessened by the use of brushes sliding 
over prepared surfaces, and some contactless systems, depending 
for their action upon magnetic influence, have been proposed. 
Whatever the merits of the various proposals, not one has made 
any headway towards adoption, and railways still continue to use 
the system of visual signalling-during clear weather—supple 
mented by the audible, explosive signal during fogs, é with 
which all are familiar, notwithstanding its admitted deficiencies, 
and the lessons taught from time to time by accidents of a grave 
character. This delay cannot, however, be laid to the charge of 
the railway companies, who have on many occasions furnished 
opportunities for the trial of apparatus, but whose officers have, 
necessarily, to gauge carefully the merits of proposals from every 
standpoint, 

Of other causes which have led to the admitted want of pro- 
gress in this class of signalling it is not intended to speak here, 
although in most cases they are evident. The problem to be faced 
is not a simple one. There are many factors to be taken into 
account which render the designing of a system a matter of 
some difficulty. The engineering difficulties are evident when 
consideration is given to the speeds at which trains travel at the 
present day. At high speed the time allowable for the collection 
of a signal, by any reasonable design of apparatus, is very short, 
and the apparatus must be exceedingly prompt in operation. 
Where mechanical impact is relied upon fur the operations, the 
stresses to which the parts brought into contact are subjected 
are tremendous, and in such forms as have been used, sooner or 
later, according to the frequency of use imposed by the design of 
the signalling apparatus as a whole, flaws develop in the stoutest 
material, and consequent failure. In all forms of actuation 
invoiving mechanical contact between parts on the engine and 
parts on the line, the greatest possible care must be taken to 
minimise the blow experienced. 

The financial difficulties connected with such proposals are no 
less evident than the engineering difficulties. The requirements 
in connection with signalling have extended so marvellously, of 
late years, that its maintenance is likely to become a severe tax 
on railway companies. Any system of supplementing the present 
signalling which does not take into account the cost factor will 
fail in a most important point. If the proposals hold out any 
prospect of relief in this respect so much the better. It is com- 
paratively casy to devise means to almost any end if cost is 
immaterial. The engineer's object, however, should be the keep- 
ing of the cost within the value of the service given. Certain 
things must be provided for railway operations—as in other indus- 
trial concerns regardless of cost, and signalling is one of those. 
but the expenses incurred fall in the end upon the customer. 
Railways, however, are in a position in which it would be difficult 
to maintain increased charges to cover increased expenses of 
operation. The public would, without doubt, oppose any increase 
of charges, even if they were incurred for the further guarantee 
of their safety when travelling. Of course it may be argued that 
there would be no need to increase charges to the public for such 
additional service as is here being considered, as railway com- 
panies would save considerably on the cost of accidents. The 
argument is a legitimate one, considering railways in the aggre 
gate, but it must be remembered that it is much more difticult 
to prove that an accident has been averted by some means, than 
to point out, after the accident has taken place and the circum- 
stances become known, how it might have been avoided by the 
means referred to, 

If we carefully consider the operations involved in that mass of 
conventions known as the ‘‘ block system ”—in which term is in- | 
cluded all apparatus used for signalling—we find that the sole aim 
of that complex system of signalling is the exhibition of appro- 
priate signals to the drivers of trains for their guidance, and that 
it implies implicit observance on their part of the signals exhibited. 
We further find that whilst the signalmen, by whom the driver is 
guided, are provided with reminders to a certain extent, and 
hedged about more or less completely with restrictions on their 
actions, the driver must rely upon his physical powers—sometimes 
under most difficult conditions—to enable him to observe and obey 
tae signals by which he is to be guided. We find also that, when- 
ever accidents have taken place due to errors of signalling, they 
have had their origin in variations of one main cause—the human 
element of control and operation which is the basis of the system. 
Man has many more interests than those appertaining to any one 
task he may undertake, and to carry out «any work requires more 
or less exclusive concentration of the mind upon its details. Pro- 
bably nothing is more difficult for the average man to accomplish 
than to concentrate his attention exclusively upon one subject for any 
length of time: his other interests will rise in his mind, and engage 
his attention unbidden, and especially is this the case if his other 
duties are of a routine character and monotonous. Only in so far 
asa man is able to concentrate his attention on his immediate 
duties is he efficient for the performance of those duties. This 
want of the ability to concentrate the mind has been described 
variously as ‘‘absence of mind,” ‘ forgetfulness,” ‘*momentary 
aberration,” and “neglect of duty.” The name applied depends 
greatly upon the results following display of this human charac- 
teristic ; in one case it may furnish the theme for a jest, in another 
it may result in a railway disaster. The results depend upon the 
Surroundings. The characteristic, however, is the same in all 
Cases, 

There are three men concerned in the passage of a train past 
any signalling point ; the signalman at that point who controls it 
’y the mechanical signals, the signalman at the next signalling 
point ahead, from whom the former takes instructions before 
allowing the train to pass forward, and the driver, who must obey 
the signals exhibited. 

A study of the causes of railway accidents will show that each 
of these men has failed in his duty, and collisions have been 
caused by :—(a) The signalman at the receiving end of a section 
Giving permission for a train to enter the section before it is clear 
— 















| to stop at it when at 


| of this character. 





* Institution of Electrical Engineers, 


| 
of the preceding train. (+) The signalman at the sending end of a 


section allowing a train to enter the section before he has obtained 
permission to do so, (c) The driver of a train ignoring the signals 
exhibited for his guidance at that point. 

If we carefully consider these causes, it will be seen that they 
show the driver to be by far the most important of the three men 
engaged. Errors on the part of the signalmen may be neutralised 
and disastrous consequences obviated by the vigilance and prompti- 
tude of the driver ; but if the latter acts under misapprehension, 
and ignores the guidance provided for him, there is no power 


capable of averting the consequences that may follow from the | 


conditions obtaining at the point at which the error is committed, 
or, subsequently, before he again comes under control. 


The | 


driver, then, is the pivot of railway signalling, and it is of the | 


utmost importance that every means should be taken to ensure his 
duly receiving the guiding instructions provided for him. During 


the last two years the author has been associated, in a minor part, | 


in experiments having in view the best means of supplementing | 


the ordinary signals given to drivers. The apparatus has been 


designed by Mr.- Vincent Raven, the chief assistant mechanical | _ years, 5 
| object the giving of the indications directly on the engine, in the 


engineer of the North-Kastern Railway, by whose permission the 
author is enabled to give the details which follow, and to show one 
of the instruments fitted to a model representing the locomotive 
and a section of line as used in practice. The system is essentially 
an electrical one, which aims at reproducing, in the cab of the 
locomotive, all the information that the driver now obtains from 
the present mechanical signals, but is not intended as a substitute 
for those signals. Before proceeding to describe the apparatus, 
however, it may be advisable to look a little more closely than is 
usually done into the characteristics of the outdoor mechanical 
signals, in order to ascertain what is required from an efficient 


only during such exceptional conditions of weather that supple- 
mentary indications are of value. The history of railway accidents 
is not without cases where absence of mind of the driver has 
resulted in serious disaster in clear weather, and there have been 
other cases in which it has been strongly suspected that absence of 
mind has been the principal cause. Apart from this, however, 
the need for additional means of signalling during fogs, &c., is 
sufficient. No more strenuous duty can be imposed on a man 
than the driving of a 100-ton engine, with from 250 to 350 tons 
behind him, at a speed of 60 or 70 miles per hour, through a grey 
wall which never seems to end, where sight is useless, and on the 
rack with the endeavour to keep track of his position by the 
**feel ” of the road, and for the explosive signal which means for 
him the ‘‘danger” signal—the only practicable signal given to 
him. Special arrangements have to be made for giving the present 
supplementary explosive signals, but instances are not unknown 
where they have broken down with lamentable results. 

Point at which supplementary indications ave vequired.—Many sug- 
gestions for providing supplementary indications have been made 
during the last 12 or 14 years, most of which have had as their 





cab where they are most easily observed. Others, however, have 
aimed at producing a signal, ordinarily an audible signal, on the 
line. 

The latter are merely variations of the present supplementary 
explosive signal, with the added disadvantage that they are not so 
readily heard. Much of the efficiency of the explosive signal is 
due to transmission through the body of the engine. The 
difficulty of conveying sounds from the line to the cab of an 


| engine, running at a high speed, under ordinary circumstances is 


form of cab signalling, and to compare the results obtained with | 


the apparatus put forward for the purpose. 

Characteristics of semaphore signals.— Consider the signals provided 
for main line work, with which alone this paper deals. The 
principal signals are the “distant,” the ‘‘home,” and the 
‘advance,” the relative positions of which are shown by Figs. 1-5. 
The ‘‘ distant,” as its name implies, is fixed at a considerable 
distance from the box from which it is operated. It is the first 
signal belonging to the signalling point from which it is operated 
reached by a train approaching that point. The ‘‘ home” signal 
is placed in the immediate neighbourhood of the signal box, and so 
as to protect any points which may be situated there, and the 
** advance ” laced at some distance ahead of the signal-box in 
the direction in which the trains pass towards the next signalling 
point. 

Signals may be divided into 
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“stop” and ‘non-stop ” signals ; 
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VARIOUS TYPES OF SIGNALLING POINTS 


drivers must not pass them when at ‘‘danger”; the “distant” 
signal is a ‘‘ non-stop” signal inasmuch as the driver is not required 
‘*danger.” The principal indications given 
by semaphore signals are ‘‘on” and ‘ off,” indicating ‘* danger” 
and “ line clear” respectively, and the positions are the same for 
both ‘‘stop” and ‘‘ non-stop” signals. In this respect the indica- 
tions represent ‘‘ condition of line” signals. A distinction, how- 
ever, must be drawn between ‘‘ stop” and ‘‘ non-stop ” indications 
The cautionary character of the ‘‘ non-stop” 
distant when ‘‘on” has already been alluded to. When “ off” 
the information given to the driver is fuller than that given by a 
‘stop ” signalin the same position, inasmuch as the interlocking 
between the -points and signals, at any signalling point, is such 
that the “distant” cannot be lowered to ‘‘off’’ unless the suc- 
ceeding ‘‘ stop” signals have also been lowered. Hence a driver, 
when passing a ‘‘ distant ” signal which is “‘ off,” is assured that the 
‘*stop ” signalsare also ‘‘ off” and the road is clear into the next 
section. If the signal is ‘‘on” he knows that the road is not 
clear, and he must be prepared to stop at the “‘home” 
Hence the ‘‘distant” signal may be considered as an indication 
at a distance of the ‘‘ condition” of the ‘‘ stop” signal. 

In addition to this characteristic of the ‘‘distant” signal, it is 
a “position” signal, in that it marks to the driver his position 
relatively to the signalling point he is approaching, and is to that 
extent a warning of his position. ‘‘Stop” signals are also 
‘‘position” signals, but of a different character, in that they 





represent positions which must not be passed when they are at | 


“danger.” 
A further characteristic of semaphore signals, common to 
‘‘distants” and ‘‘ homes,” is also shown by Figs. 2,3 and 5. As 


will be seen, there are as many “‘distants”” and ‘‘ home” signals as | 


so great as to render such systems totally useless. Cab-signalling 
is undoubtedly the only method worth consideration. 

Character of supplementary indications to be provided. The choice 
of means by which the indications shall be given is limited, and to 
all intents and purposes lies between the adoption of visuai or 
audible signals, or a combination of the two. Purely audible 
signals leave no record; and purely visual signals need consider- 
ably more attention than the driver can easily give. With the 
first he may forget which indication he obtained after it has ceased, 
either automatically or by his own action ; with the second he may 
forget to observe it. From these considerations alone it seems 
imperative that both classes of signal should be employed, the 
audible signal being of the nature of an alarm or ‘‘ call attention” 
signal, and the visual signals giving the ‘‘condition of line” signals 
and ‘‘route” indications. 

Choice of de sign of apparatus. 
naturally into two parts 


The design of the apparatus divides 
that of the indicating apparatus, and 
that by which the indications are to be produced. The conditions 
to be satisfied in either class are noteasily overcome. The indicat- 
ing apparatus will be subject to violent vibration whatever arrange- 
ments are made, and must be capable of withstanding it. The 
means by which the indications are produced, if a contact system 
is used, will necessarily be subject to severe shocks, and must be 
strong. Purely mechanical apparatus for producing the indica- 
tions, depending as it does upon impact, involving movement of 
some part against a resistance, has small chance of adoption on 
account of liability to failure under the stresses sustained, and the 
difficulty of operating such devices at the distances rendered neces- 
sary by the high speeds of trains. Where ‘ off” signals are to be 
given, the cumulative effects of the multiplied blows would render 
such apparatus liable to constant failure. Moreover, mechanical 
systems, at their best, can never hope to reproduce in the cab, 
under the driver's immediate notice, all the information he obtains 
from the line signal. 

The use of electricity offers much greater advantages, and enables 
the effects to be produced at any required distance from the 
operator without effort. The combinations that may be made 
with a given apparatus are more numerous, and the methods in 
which electricity can be utilised preclude the necessity for the 
violent shocks which are almost inseparable from purely mechani- 
cal operation. Nevertheless, mechanical means may, if designed 
with a knowledge of the conditions to be met, be made to form a 
valuable auxiliary to electrical systems. 

The collection of signals on the engine is a matter of the highest 
importance in any system of cab signalling. In purely mechanical 
systems, as has already been stated, this is done by contact. of 
apparatus carried on the engine, and apparatus fixed on the line 
which partakes more or less of an impact or blow. This blow may 
be minimised to some extent by the adoption of yielding devices 
on the engine or track, or by applying the contact more or less 
gradually by sloping devices, but the effects are but slightly 
reduced owing to the extremely short time during which the con- 
tacts are made, with any reasonable length of slope, &c., when 
trains are travelling at high speeds, and the effects are enhanced 
when heavy bodies are brought into contact by their inertia, and 
by strong control. 

Electrical systems have generally to provide some form of 
mechanical contact between the circuits on the engine and those 
on the track ; but as they do not necessarily involve the move- 
ment of the apparatus, their design need not follow the same 
lines. If efficient contact is established that is sufficient. The 
collection of currents from the track has other points, however, 
which need to be considered. Metallic contact is necessary, and 
it has been thought that under the conditions of use snow and ice, 
or dirt might form an objection by causing failure to make 
efficient contact. In any system whatever the design is the most 
important point. If the apparatus brought into contact is not 
such as will tend to clean, but rather to press and consolidate 


| whatever the bar may be covered with, failure is sure to result. 


Considerations like these have given rise to suggestions for 
contactless systems of collecting indications, of which Mr. W. 8. 
Boult’s system is perhaps the best known. These systems depend 
upon magnetic influence for the operation of the sjgnalling ap- 
paratus on the engine, and are therefore independent of such con- 
ditions as have to be provided for in contact systems. 

Requirements to le satisfied by supplementary apparatus. —~Having 
reviewed the conditions under which signalling is carried 
out and the characteristics of the various signals, it will be 
gathered that the ‘‘distant” signal is one of the greatest 
importance, since at that signal the driver gains information 


| by which he is guided in his immediate subsequent actions. 


signal. | 
| prepared for his further passage. 


| in advance. 


there are diverging lines at the junctions, and that the signals are | 
erected in the same order, relatively to each other, as the diverg- | 


ing lines are to each other. 
“1,” refer to line “1,” and so on. Hence the “distant” and 
“home” signals for a diverging junction are ‘‘ route” indicators 
in addition to their other characteristics. The duplication of 
signals shown on Fig. 3—one high up on the post and the other 
lower down—is intended to allow the driver tosee the high signals 
at as great a distance as possible in clear weather, and the lower 
signal is to facilitate his observing the indications exhibited when 
weather conditions do not admit of his seemg the higher signals. 
Need for supplementary indications.—The time when the driver 
most urgently requires supplementary indications is undoubtedly 
during fogs and snowstorms, but it by no means follows that it is 


Thus, ‘distant ” “41,” and “home ” | 





At that point he is informed of his position relatively to the 
stopping place of that signalling point, and he there obtains the 
‘condition of line” and ‘‘route” indications if the line has been 
What is required, therefore, in 
any supplementary apparatus is that it shall advise the driver, 
when he is passing a position corresponding to that fixed upon as 
the distant signalling point, of the condition of the *‘ stop” signals 
If this is done, the driver is informed on all the 
points which it is necessary for him to know. From what has 
been said it will be seen that the following points should be pro- 
vided for :—(1) The first useful operation is to inform the driver, 
by way of warning, of his position relatively to the signalling point 


| he is approaching, at such a distance as will enable him to carry 


(2) To advise him im- 
‘* stop” signals he is 
(3) If the 


out any steps that may be. necessary. 
mediately afterwards of the condition of the 
approaching, 7.¢., whether they are ‘“‘on” or ‘‘ off.” 
‘* off” signal is obtained it should be accompanied by a ‘‘ route 
indication, which will enable him to judge whether the right road 
has been prepared at a diverging junction. It should beqassible to 
reverse this indication at some point or points before the train passes 
the ‘‘home ” signal, in case of emergency, just as it is possible to 
reverse an indication with the mechanical signals by throwing them 
to ‘‘danger” before they have been passed. (4) If the ‘‘on” 
signal is obtained, the indications on the engine should be main- 
tained until the ‘‘ off” signal is received. It should be possible 
to receive the “‘ off” signal at some point or points between the 
‘distant ” signalling point and the ‘‘home” signal to prevent 
unnecessary delay, just as the driver is able to note the lowering 
of the signal before he arrives at it by the projection of his vision 
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in clear weather. It should be possible for the apparatus to indi- 
cate to the driver at some point or points how far he has travelled 
between the distant signalling point and the stop signal when the 
indication continues at “on.” It should be possible for the driver 
to obtain: the “off” indication when standing at the ‘‘home” 
signal. It should alse be possible to give a signal to a train stand- 
ing at the ‘‘ home” signal which would be of a cautionary character 
and distinguishable from the ordinary authority to proceed. 

As cerollaries, the following conditions should also be pro- 
vided for:—(a) The indication required under (1), the 

‘“‘warning” signal, should be given by the natural opera- 
tions of the apparatus, and should require no action on the 
part of the driver or signalman to bring it into operation. 
(6) The *‘ condition of line” and ‘* route ” signals required under 
(2) should be under the sole control of the signalman, should 
be subject to the control imposed by the interlocking, and 
must be such that failure shall not be hable to give a dangerous 
false indication. ) The signalman shall be provided with indi- 
cators which will show him that the apparatus on the line for giving 
the signals on the engine is in order, and that the apparatus pre- 
pared is in accordance with the positions of the signal levers. 
(¢) The apparatus on the engine should be of a reliable character, 
easily seen and heard, and such that the indications shall, as far as 
possible, correspond with the apparatus it is intended to supple- 
ment; it should he self-testing, and be continually in use, so that 
failure may be instantly indicated, and it should be so arranged 
that attention can be readily given and defective apparatus easily 
removed and replaced. (¢) The apparatus should be capable of 
easy adaptation to single or double-line working. 


(To be 


tO 


continued, ) 





CATALOGUES. 


THE CRIrrALi,. MANUFACTURING ComMPANY, 11 and 12, Finsbury- 
square, E.C. - This is a tasteful little pamphlet dealing with the 
Fenestra metal joints for sashes and casements, which is claimed 
to be a distinct improvement upon the ordinary mitre joint. 

SCHUCHARDT AND ScuvuTTE, 34, Victoria-street, S.W.--A new 
catalogue received from this firm deals with drilling machines of 
many different types. Each machine is illustrated, the illustra- 
tions being accompanied with a brief description and specification 
of dimensions and approximate weights, &c. 

JoHN Davis AND Son, All Saints’ Works, Derby.—-A circular 
received from this firm gives full particulars concerning electric 
pewer and lighting accessories, such as motor starters, pahels, 
switches, fuses, circuit breakers, junction-boxes, carbon brush 
holders, &c. 

THe Consett Iron Company, Limited, Consett Works, Dur- 
ham. This is a cireular giving particulars and illustrations of steel 
chequered plates, both of the diamond and oval patterns. Several 
useful tables are included, giving maximum dimensions for steel 
chequered plates, also approximate weights per square foot. 

Hopkinson GAs PLANT ComPANY, Standard Works, Hudders- 
tield.-List No. 150, dealing with Hopkinsen suction, suction 
pressure, and pressure gas plants for non-bituminous fuels. This 
list gives full particulars and illustrations of these plants, including 
sectional views, from which the principle can easily be followed. 

A. Borsic, Tegel, Berlin. London Agent, R. Weatherburn, 
Finsbury-pavement House. London, E.C.— This is a tasteful little 
catalogue giving a number of illustrations of the latest types of 
locomotives manufactured by this firm. It also contains the prin- 
cipal dimensions of these locomotives and various other particulars 
concerning them. 

Newton MacHINE Toor Works, Twenty-fourth and Vine-streets, 

Philadelphia, A.— This firm has sent us a copy of its cata- 
logue No. 45, dealing with machine tools of various descriptions. 
There are over 300 pages, each page giving an illustration of a 
different form of machine tool, accompanied with a brief descrip- 
tion. The catalogue is well bound and indexed. 
Haw.ey, Limited, Derby Works, Carruthers-street, 
Liverpool.—This is a little catalogue dealing primarily with the 
Hawley box-making machines, suitable for box and packing-cuse 
makers. I[t also deals with wood-box printing machines, printing 
inks, the ‘** Acme” platen hand-printing machine for paper bags, 
double-colour bag-printing machines, &c. 

W. N. Brunton anp Son, Wire Rope Works, Musselburgh, 
Scotland.—A neat little booklet which has been forwarded to us 
by this tirm explains and gives the advantages claimed for the 
firm’s patented ‘** Kilindo” non-rotating wire-rope. These ropes, 
we understand, are absolutely non-rotating, and they are supplied 
in any length, of any flexibility, and strength. 

THE LuNe VALLEY ENGINEERING COMPANY, 
Lancaster.—_A new edition of this firm’s catalogue to hand gives 


JAMES 


some typical illustrations of their specialities, including water-tube | 


boilers of various types, a patented paraffin burner, riveted steel 
oil tanks, and hand air-pumps, steam motor boat, yacht, and 
launch engines, complete steam motor boats and launches, &c. 

JoHN WILSON AND Co., Limited, 15, Victoria-street, West- 
minster, S.W.—This catalogue deals with railway permanent-way 
cranes and dockside cranes. It contains a collection of excellent 
illustrations, showing cranes of various types. Below each illus- 
tration there is a brief description, which gives the information 
which the purchaser most requires, including the price, the 
approximate weight, and shipping dimensions. 

THE Brush ELECTRICAL ENGINEERING CoMPANY, Loughborough. 

We have received a publication issued by this firm, entitled 
‘The Book of the Brush Engine.” It contains many good illus- 
trations of Brush high-speed engines coupled to dynamos and 
alternators, many of the engines shown being at work in central 
The engines are also fully described, and at the end of 
various parts. 


stations. 
the book there are illustrations of the 

CASSELLA AND Co., 11-15, Rochester-row, Victoria-street, 8. W. 

Two new lists have been sent to us by this firm, one of which 
deals with anemometers, air meters and wind direction instru- 
ments, and the other with self-recording instruments of many 
kinds for scientifie, engineering and industrial purposes. Among 
the instruments dealt with in the former list, the firm calls special 
attention to a new direct-reading anemometer, a new self-record- 
ing anemograph, and a wind direction recorder. 

FREDERICK NELL, 46, Queen Victoria-street, E.C.—A newly 
issued catalogue forwarded to us by this firm deals with duplex 
steam pumps, triplex pumps, and the ** Victor” water turbine. 
We have also received bulletins Nos. 15, 16, 18 and 25. Bulletins 
Nos. 15 and 16 have reference to the twin strainer for removing 
all kinds of foreign matter from the water supply. No. 18 deals 
vith the ‘‘ Liberty” heavy duty boiler-tube cleaner, and No. 25 
describes the firm’s pneumatic tube cleaner. 

THE MenicipaL TecHNiIcAL INstITUTE, College-square North, 
Belfast.—A souvenir book has been forwarded to us which was 
issued on the 30th October last, in connection with the opening 
ceremony of the Municipal Technical Institute, Belfast.. It 
contains many illustrations showing the interior of the institute, 
and it also gives full information eoncerning the various 
departments and the subjects taught. This book, we understand, 
has been put on sale at Is., or by post 1s. 3d. 

Beck AND Hickman, Limited, 2 and 4, Whitechapel-road, 
London, E. ~We have received a copy of this firm’s new general 
catalogue of engineers’ tools and supplies. This catalogue, which 
is well bound and printed, contains 930 pages and numerous illus- 
trations of engineers’ tools of practically every kind. There is an 
extensive index, with the aid of which any specific information can 
readily be found. At the commencemént there are.a nutiber of 
iJustrations shéwing the interior of this firm’s showrooms and 
stores, The catalogue is a very interesting and complete volume. 


Wheattield-street, | 





| July 12th, 


| to £8 10s. 





COAL-MINING DEVELOPMENTS. 


IT might be thought: that coslowners would be able to give 
engineers a little relief in the matter of prices, considering the 
developments that are proceeding in various parts of the 
kingdom, but there does not seem to be much chance of any 
such relief at present. As to the developments, we notice, for 
instance, that at a recent meeting of the South Staffordshire 
Mines Drainage Commissioners the chairman, with regard to 


| declined on the year from £1,171,471 to £1,132,522; 


the Herbert’s Park engine, was able te congratulate all con- | 


cerned upon having lowered the lift beyond the bottom coal 


while having to contend with nearly 2,000,000 gallons of | 


There had, he observed, been no such 


water per 24 hours. 
in the South Staffordshire 


lift lowering before 
Steps would now be 


coalfield. | 
taken, he continued, by driving a short | 


head, to run off the water from the Rough Hay pound to the | 
Herbert’s Park engine, and when that was done, he thought | 


their difficulties in that district would be nearly, if not quite, 
at an end, 


and develop the whole of their mines. Substantial progress 


has also been made at the Deepfields engine, where a lift has | «Ber 
;}a shor 


| lock 


been recently lowered another 9ft., whilst at Gospel Oak 
there has also been further lift lowering, and when the water 
there can be dealt with by the Mond gas-driven plant, the 
Commissioners will be able to take off the Bradley tanks, the 
working of which has hitherto been a very expensive affair. 
When the Rough Hay pound is drained there will be half a 
million tons of coal available, and the owners were stated ata 
recent meeting of the Commissioners to be waiting to start 
working it. The Commissioners have also, by the way, just 


decided to stop the Waterfall Lane engine, and so save between | 


£1500 and £1850 a year, as this engine is considered to be no 
longer necessary for the drainage of the Northern sub-district 
of the Old Hill district. 


The foregoing improvement of | 


and the mineowners would then be able to open | 


—Miscellaneous descriptions of machinery, from, £8,876,487 to 
£10,970,325, the chief increases having been with India, Europe, 
‘Australia, and Straits Settlements ; textile machinery, from 
£6,710,413 to £8,038,893, chief increases with Europe, Indie 
Japan, and South America; mining machinery, from £732,862 to 
£874,852, chief increases with South Africa, India, South 
America, Australia, and Europe. Agricultural machinery has 
and sewing 
machines have improved from £1,576,816 to £1,829,85s8 
With regard to engines, the value of the exports of locomotives 
has risen from £2,895,298 to £3,435,448, the chief cases of increase 
being South America, India, Spain, and Australia ; agricultural 
engines have receded in value from £1,135,646 to £1.026,389 sand 
other descriptions of engines have gone forward in value from 
£2,831,194 to £3,453,658, the principal markets which have pur. 
chased more freely than a year ago being Europe, India, Australia, 
and South Africa. 
New Works. 
It is this week officially announced that Messrs. Chubb 


and Sons, Limited, are about to remove their safe and strong-room 
works from London to Wolverhampton, where they have pur 


| chased ten acres of ground for the erection of a new establi.); 





affairs in the Commissioners’ area coincides happily with the | 


good progress that is being made in connection with the 
colliery developments at Baggeridge near Wolverhampton. 
There the Earl of Dudley 
3000 tons a day, an output equal to that of some of the largest 
South and West Yorkshire and Derbyshire collieries. This 
colliery means virtually the discovery of a new mining area 
outside the old South Staffordshire boundary. It 
probably be another 18 months or more vet before any coal is 
drawn, but the driving out of the roads is now proceeding 
apace. The new estate is one of over 2000 acres of coul, and 
the depth of the shafts is over 640 yards, at which depth the 
celebrated Staffordshire thick coal has been found. 
sinkings should mean a weleome lengthening of life to the 
great South Staffordshire iron and steel industries. 


TRADES 
AND 


AND GENERAL 
WOLVERHAMPTON, 


THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


More Regular Employment. 


THE various works are better occupied than for seme | 


weeks past upon orders booked at last week’s quarterly meeting, 
and the outlook as regards more regular employment is corre 
spondingly improved. Many manufacturers believe that trade will 
right itself very shortly, and that a favourable turn in the tide will 
be noticeable about Easter. It is to be hoped these anticipations 
will prove correct. Meanwhile, it is satisfactory to know that the 
reductions in prices have in several departments induced orders 
which were evidently being held back. 


Pig Iron. 

Cold blast pig iron is still quoted 115s., and best all-mine 
87s. 6d. to 92s. 6d. Business has improved in each of these dese poe 
tions. For Staffordshire part-mines to 56s. is asked, and 
Staffordshire common forge pig iron is this week quoted down to 
53s. Agents ask 50s. to 52s. for Northamptons, and 52s. to 53s. 
for Derbyshires. Most of the blast furnace owners can see further 
ahead than re scently. 


55s. 


Sheets. 

The reduction of 12s, 6d. per ton which has taken place in 
galvanised corrugated sheets brings the Association figure to 
£12 10s., and has been due partly to the drop in spelter and partly 
to a falling off in the foreign demand recently. The Staffordshire 
Tinned Sheet Manufacturers’ Association have reduced tinned 
sheets £2 per ton, making coke sheets £29 and charcoal sheets £31. 
There is a moderate call for plain black sheets at £8 2s. 6d. to 
£8 7s. 6d. for doubles. 


Bars. 

The reduction in the marked bars recorded in my last 
letter has resulted in fresh orders being given out, much to the 
satisfaction of the ‘‘list’” houses. The firms which issued 
circulars were the Earl of Dudley’s Round Oak Works, Limited, 
Brierley Hill; N. Hingley and Sons, Limited, Netherton Iron- 
works, Dudley ; William Barrows and Sons, Tipton ; John Bagnall 
and Sons, Limited, Wednesbury ; and John Bradley and Co., 
Stourbridge. In addition to the general sketch of the recent 
history of the marked bar trade given last week, recent fluctua- 
tions may be notified more precisely as follows:-—-November Ist, 
1905, up 10s. to £8 10s.; January 11th, 1906, up 10s. to £9; 
1906, down 10s. to £8 10s.; December 7th, 1906, up 
no change during 1907 ; January 8th, 1908, down 10s. 
It will thus be seen that during the past two years or 
so the price has fluctuated within the narrow limits of a half- 
sovereign range. Unmarked bars are in fair inquiry at £7 to 
£7 2s. 6d. 


Other Sorts of Manufactured Iron. 

Slit nail rods, which had been without alteration for a 
long period, have been reduced by 10s. to £8. Gas strip is quoted 
£7 ds. to £7 7s. Gd., and rivet iron is £7 15s. For hoops there is a 
moderate call, also at £7 15s. 


10s. to £9 ; 


An Improved Demand for Steel. 

There is more activity at the steel works than for some 
weeks past, and makers do not experience much difficulty in 
realising present quotations, which are :—Bessemer billets, £5 ; 
Siemens, £5 2s. 6d.; mild bars, £7 to £7 5s. ; girder plates, £6 lis. 
to £7 5s.; joists, £6 5s. to £6 15s.; angles, 463 5s. to £6 10s. ; boiler 
plates, £8 2s. 6d. to £8 5s. 

Brisk Export Trade. 

Engineers in the Midlands are very pleased to see the 
excellent Board of Trade figures for the past year. They note 
with greatinterest that the value of the combined exports of engines 
and machinery has risen from £26,771,889 in 1906 to £31,763, 524 
in 1907, Both those years were also a considerable improvement 
upon 1905, when the total was £23,260,326. The trade transacted 
during the a month of December for these three years also 
shows ress, the figures being :—1905, £2,126,783; 1906, 
£2,332,612 ; M907, £2,751; 959. Compared with a year ago, the 
following improvements have.occurred.in the twelve months’ trade ; 


| every day. 
| Tuesday was very good, better 
hopes to draw eventually over 


| prompt and gh oe delivery, 


will | 


With 
their 


which will 
interreguum, 
at 


ment, have excellent railway accommodation. 
Messrs. Chubb have always had 
Wolverhampton, and now their safe 
works are to follow. The new shops will be steel-framed, sid 
will be‘titted with fast-driven electrical machine tools, electric 
cranes, and other up-to-date equipment. The news of their 
coming has created great satisfaction in this district. 


manufactory 


NOTES FROM LANCASHIRE. 
(From our own Yorresponde nt.) 


MANCHESTER, Wednesda) 


Chaotic Condition of Pig Iron. 

THE position in pig iron becomes more and more involyed 
The attendance on the Manchester Iron ‘Change on 
than we have known it for some 
time past ; but the business passing in pig iron was comparative!y 
small. The difficulty which presents itself is as to prices, both of 
and especially of ‘‘ far forward 
delivery. The large arrival at Manchester of Scotch and West 
Coast pig iron during the past week seems to indicate something 
of a glut in this particular metal. Returns recently published in 
the North show that trade has not been of such enormous dime: 


| sions as the makers would have us at one time think, and probably 


| in 
| character, 
The new 





consequence the reaction has been of a more accentuated 
Another instance is to be offered by the slump in 
Lincolnshire iron, In this particular metal all sorts of prices were 
mentioned. The members of the Lincolnshire Pig Iron Associ 
tion have apparently had the terror of penalties removed, and in 
consequence there is a great amount of *‘cutting” going o1 

Some merchants believe this state of things is only temporary 

and that the Association will gather its scattered forces together 
ere long. Derbyshire iron is perhaps the best value at present 

and while makers show little change in quotations for prompt 
delivery, yet parcels are being offered in second hands at about 2s 
under makers’ rates, For forward delivery it shares with Lincoln 
shire as to the doubts which prevail as to the future. Hematite 
iron was dull, and Staffordshire about 1s. lower. Forge iron does 
not show much change, but in this as in other cases buyers are 
postponing the giving out of orders until the last possible period 
consistent with their requirements. 


Finished Iron and Steel. 

There is little new to report. Finished iron 
yuiet, but in steel some fair orders have beev given out for Laglish 
billets, and it would appear that English makers are at last becom 
ing alive to the nec essity of meeting foreign competition. Bars 
and plates dull. 


continues 


Copper and Brass. 
Crude copper was dearer. In manufactured, 
advanced £2 per ton. ‘Tubes remained unchanged. 
were fractionally dearer. 


sheets were 
Brass tubes 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 54s. 6d. ; Stafford- 
shire, 54s. 6d.; Derbyshire, 6d. to Middlesbrough, open 
brands, 57s. Scotch: Gartsherrie and Glengarnock, tits. ; Eglinton, 
62s. 9d.; Dalmellington, 62s. tid., delivered Manchester. West 
Coast hematite, 64s. ; East Coast ditto, 60s., both f.o.t. Seotch 
delivered Heysham: Gartsherrie, 63s. 6d.; Glengarnack, t4s.; 
Eglinton, 60s. 3d.; Dalmellington, 60s. Delivered Preston : Glen 
garnock, 65s, ; Eglinton, 6ls. 9d.; Dalmeilington, 61s. 6d. Finished 
iron: Bars, £7 10s. ; hoops, £8 2s. 6d.; sheets, £8 5s. Steel: Bars, 
£6 lis. 6d. to £7 2s. 6d.; hoops, official, £8 ; sheets, £8 5s. ; boiler 
plates, official, £8 2s, 6d.; plates for tank, girder, and bridge work 
£6 15s.; English billets, £5 to ; foreign ditto, £4 12s. 6d 
Copper: Sheets, £80; tough ingot, "£68 ; best selected, £68 ; ’ 
copper tubes, 9#d.; brass ditto, 7#d.; condenser, 83d. ; rolled brass 
7d.; brass wire, 74d. ; brass turning rods, 7d.; yellow metal, 67d. 
per pound. Sheet lead firm at £18 5s, per ton. English tin ingots 
higher, £128 to £129 per ton. 


Lancashire Coal Trade. 

There was a good attendance on the Coal Exchange, but 
merchants, in view of the sudden thaw which had set in, were 
reluctant to place orders for house coal except at late rates. 
Colliery owners.were rather disappointed in this respect. Mean 
time slack continues in strong request, but should a strike in the 
cotton trade ensue, the high prices which at present prevail would 
scarcely be maintained. Shipping coal is in fair request for this 

won of the year. 


5bs. + 


£5 5s. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The trade in hematite is very slight and the price con 
tinues to fall. Orders are few, and the same remark applies tv 
inquiries. There is. very little doubt that it will be some time 
before there is an improvement, and then itis most likely that it 
will come through the increased demand for shipbuilding mat 
rial, The fact that iron will be required for this will increase tl 
consumption and probably steady the price. This improvement 
will not take place immediately, for the work as regards ship 
building is not so far advanced. Stocks are beginning to rise. 
though slightly, and it is evident that the consumption is falling 
off, for the output remains the same. Since last week they have 
increased 405 tons. Warrant iron is down to 64s. per ton net 
cash, one. month 63s. 9d., and three months 63s..6d. Mixed 
Bessemer numbers still remain at about 66s. per ton net po-b. 
Average sorts are about 13s. per ton net at mines. Foreign ore 
continues to arrive, but in smaller quantities than eretotore. 
There is some talk of more furnaces being built for the smelting of 
spiegeleisen, but at the present time nothing tangible is known. 


Steel. 

The local mills are busy on heavy plates for shipbuilders 
orders being held both from Belfast and Barrow. The present 
price is £6: 10s. per ton. It is likely that there will be eure work 
to come, for.the Rodney. is being built at Barrow, and it is very 
likely that the. local. works will receive a share of the orders. The 
Bessemers. are on the day shift. The. merchant department is 
doing nothing, and the prospect is very poor. It is not much 
better in the rail. trade_at the present time. 
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Shipbuilding and Engineering. 

There is a better prospect in both these departments, and 
work is being pushed forward on the Rodney, which is of the St. 
Vincent class, for this 19,250-ton Dreadnought has to be completed 
within two years. A Mexican transport comes off the stocks in a 
week. The work on the engines of the Brazilian Dreadnoughts is 
progressing, and Vickers are also commencing on the turbines for 
the Rodney, which will be built at Barrow, Gun mounting is fairly 
brisk. 


Shipping and Coal. 
The shipping trade is dull, and freights are poor, generally 


peaking. The exports are not keeping pace with last year, Coal 
is easier, With some competition for orders. Coke is firmer, and 
is at 21s, 6d. per ton delivered at West Coast furnaces, ‘The 


hipments last week wete:--Steel, 7599 tons and iron 5096 
tons, a total of 12,695 tons, as compared with 13,100 tons in the 
corresponding week of last year, a decrease of 405 tons. The 
total to date this year is 22,942 tons, as against 32,630 tons in the 
sume period of last year, a decrease of 9688 tons. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House and Steam Coal. 

ANOTHER week's frost, which came to an end on the night 
of the 14th inst., caused a ‘‘ spurt” in the house coal trade. 
demand for the metropolitan, Southern, and Eastern Counties 
markets was increased, and though the milder weather prevailing 
vhile we write will tend towards a shrinkage in consumption, there 
ire practically no stocks and values are certain to be maintained. 
\ fair number of orders is in hand for steam coal, but the ship- 
ping season to the Baltic being over, more coal is being placed on 
the market for industrial purposes, All the railway contracts are 
now arranged up to Mid-summer. The trawling companies have 


The | 





The British Association Invited to Sheffield, 

At the last meeting of the Sheffield City Council, the 
Lord Mayor moved that the Council should most cordially extend 
an invitation to the British Association for the Advancement of 
Science, through its Executive Council, to hold its annual meeting 
in Sheffield inthe year 1910. It was about thirty years, said the 
Lord Mayor, since the Association visited Sheffield. He thought 
the visit would be to the general advantage of the city. The 
motion was seconded by the Deputy Lord Mayor, and unanimously 
carried, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron, 
WHILE the amount of busi 





ss being done in the Cleveland pig iron 
trade is small, the market is steadier than for some weeks, and 
prices have for the present ceased to move downward. The reduc- 
tion in the Bank rate in Germany and also Belgium has had a 
good influence, and it is expected that the English Bank rate 
will likewise decline; with money easier business is likely to be 
more satisfactory. Though a good many traders continue of 
opinion that the demand will be worse before it is better, that is not 
reflected in the prices of pig iron for forward delivery, for whereas 
a short time ago the three months’ price of Cleveland warrants 
was 3s, to 3s, 6d. per ton below the prompt price, the difference is 
now no more than about 5d. per ton. By that time the spring trade 
will be in full swing, and if prices can be kept up till then at some- 


| thing like the present figures they are not likely to drop further in 


not yet come to terms with the coalowners, and are buying | 


supplies as wanted, preferring that course to committing them- 
selves at present to contracts for extended periods. Several of 
the trawling contracts do not terminate until later in the month. 
he pits are kept well employed. Steam coal in the open market 
fetches from 11s. 6d. to 12s. 6d. per ton. 


The Iron Market. 


At their meeting last Friday the Lincolnshire lron- 


the spring season. Considering that the present is the dullest 
period of the year the quotations for Cleveland pig iron are well 
maintained, and before long the position should be more favourable 


for sellers, especially as they have got materials, wages, and rail- | 


way rates down. he price of No. 3 Cleveland G.M.B. pig iron 
was at 48s, 6d. in the early part of the week, but has now risen to 
18s. 9d., and No. 1 is at 51s. 9d., the difference between it and 
No. 3, which was over 6s, per ton in the early autumn, being now 
only 3s., as the strong demand from abroad has subsided. No, 4 
foundry is at 48s, 3d., and No. 4 forge at 47s. 9d. 


Hematite Iron. 
Business continues very dull, and prices are still falling, 


reductions in quotations have indeed been made almost every 


| was the quotation 


masters” Association, we are informed, made no alteration in their | 
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official quotations, which remain as follows : 
foundry, 55s. 6d. per ton; No. 4 foundry, 
forge, 54s. 6d. per ton; No. 5 forge, mottled, white and basic, 
ids, 6d. per ton. A reduction of Is. per ton has to be noted in 
Derbyshire irons, No. 3 foundry being now Hts. per ton, and No, 4 
forge 54s. per ton, . A fair amount of business is reported in the 
district, although buyers still exhibit a tendency to continue a 
waiting attitude in various directions, Hematite quotations have 
fluctuated very much during the last fortnight or so. East Coast 
hematites at the time of writing are at 66s, to 6Xs, per ton; West 
Coast, 74s. 6d. to 75s. 6d. per ton—both net and’ delivered in 
Sheffield and Rotherham. ‘There is not very much business being 
done. Most of the consumers are taking their iron under old 
contracts, and the prices quoted are for forward delivery. 





The Heavy Industries, 

New orders are not coming forward in any great volume. 
The work now heing done is mainly on account of what was 
received before the holidays. No improvement is reported in the 
military and marine material departments. A fair amount of 
work is still being received in railway rolling stock, but there is a 
slackening off in regard to foreign and colonial orders, the business 
now coming to hand being mainly for the home companies and for 
their immediate requirements. There is considerable complaint 
of lack of work in several of the departments at the East End. 
This is chiefly owing to the working out of Government orders 
before the holidays, and no new Government orders being 
as yet forthcoming. The placing of armour work under the 
new Admiralty programme has been expected for some time. That 
work is now about two months later in being placed than it was 
last year. 


Unemployment Attributed to Overtime, 

At a meeting of the Sheffield Federated ‘Trades Council. 
on the 10th inst., the chairman stated that he became more and 
more impressed that if Sheffield had no overtime it would have no 
unemployed. A resolution was passed in favour of asking the 
Distress Committee to open alabour bureau, and it was further 
decided to collect unemployed statistics from the various trades. 


The Hull Coal Trade. 

The official return of the coal traffic at Hull confirms 
expectations that the year 1907 would prove the most remarkable 
in the history of the port in respect of that industry. The total 
weight, 6,527,296 tons, exceeds by nearly a million and a-half tons 
any previous year’s tonnage. The precise increase on the next 
largest year, 1906, is 1,464,112 tens. The figures for 1905 were 
4,831,024 tons ; 
for 1902, 3,170,976 tons; for 1901, 3,275,360 tons; for 1900, 
1,204,928 tons ; for 1899, 3,452,960 tons ; 1898, 3,459,488 tons ; for 
1897, 2,655,744 tops; for 1896, 2,420,416 tons. It will thus be 
seen that last year’s trading is more than double that of five years 
ago, and no less than 4,151,880 tons in excess of the figures of coal 
traffic at Hull in 1896. 


Export and Coastwise Business, 

Of the total tonnage dealt with at Hull, exports accounted 
for 3,449,340 tons, an increase of 918,338 tons on the exports of 
1906, and of 1,754,506 on those of 1905. Holland has been the 
most important market, taking 799,657 tons, an increase of 508,813 
tons on 1906; Germany comes next with 546,868 tons, an advance 
of 278,233 tons ; North Russia is third with 485,828 tons, which, 
however, is a decrease of 54,150 tons on last year’s business. 
Sweden is.fourth on the list with 420,324 tons. which is within 
about 2000 tons of last year’s trading. The expansion of the 
London traffic is the dominant feature of the coastwise business. 
Of the total coastwise traffic from Hull during the year, 1,271,994 
tons, London took 1,105,100 tons, compared with, for 1906, 789,620 
tons, of which London took 590,935 tons, The increase to London 
last year is attributable to the large quantities of gas coal 
shipped from Hull to the Thames for metropolitan gas companies. 


The Contributing Collieries. 

A considerable increase is shown in the trade done with 
Hull by Notts and Derbyshire collieries. Leading South York- 
hire collieries continue to keep to the front, first place in the list 
being easily Héld by Denaby and Cadeby Main, with 627,072 tons, 
as compared with 663,544 tons in 1906. Aldwarke Main is second 
with 245,752 tons, against 269,552 tons; Hickleton third with 
209,888 tons,’ against’ 220/256 tons; and Glass Houghton fourth 
with 202,648 tons, against 95,024 tons. 

Coking Slack, Coke, &c. 

There is no falling off reported inthe weight of fuel for 
Stoum-generating purposes, being sent to Lancashire and, York 
shire textile localities. Coking slack in active request at ts. 6d. 
to 7s, 6d. per ton. . Coke quotations unchanged at 12s. td. to 
lis, 6d, penton for best washed, and 11s, 6d. to 12s. 6d. per ton 
tor wawashed.. Manufacturing fuel is. generally in very good 
demand, and former prices are maintained, : 


week over the last three months, and whereas 76s. 6d, per ton 
for mixed numbers at the beginning of 
November, 69s. at the commencement of December, and 64s. at 


| the beginning of the present month, now no more than 59s. per 


ms. per ton; No. 4 | 


for 1904, 3,552,032 tons ; for 1903, 3,431,456 tons ; | 





ton can be obtained against 60s. last week. Trade has 
undoubtedly become very unfavourable, but it, would appear that 
the ironmasters held on too long at the high prices which they 
were quoting last summer and early autumn, and what little 
business there has been has gone past them. They are now keen 
sellers when prospects are bad, and their competition bas brought 
ices down with almost unprecedented rapidity. As long as the 
shipbuilding industry is depressed a revival in the hematite iron 
trade of this district can hardly be looked for, and the likelihoods 
of early material improvement in shipbuilding are not good, and 
many believe things will be worse before they are better. 


Cleveland Miners. 

The prices of Cleveland No, 3 pig iron haying fallen, and 
wages of blast furnacemen in the North-East of England, as well 
as railway rates for the carriage of ironmaking materials, the 
Cleveland Mine Owners’ Association have called upon the Cleye- 
land ironstone miners for a reduction in wages to the extent of 
3°95 per cent. A conference between masters’ and men’s repre- 
sentatives was held at Middlesbrough on Monday, when the 
employers pointed out that since wages were last adjusted--in 
October —the realised price of pig iron had gone down 3s. per ton, 
The general body of miners wlll be consulted, and their answer is 
to be submitted by 24th inst. The reduction, it is proposed, shall 
take effect from March 4th, Reductions in wages are becoming 
general. 


Pig Iron Stock. 

The stock of Cleveland pig iron in Connal’s public stores, 
which has been declining heavily since the early part of March, 
1906, is now steadily on the increase. Everyday some augmenta- 
tion has to be recorded. The minimum stock was on December 
21st, it being 85,708 tons, whereas on Wednesday the quantity held 
was 94,656 tons. There has thus been an increase of 8948 tons on 
the smallest quantity. At the commencement of this month the 
stock was 89,203 tons. This change is not satisfactory, particu- 
larly when at the same time the production has been considerably 
reduced, and some of the makers themselves are adding to their 
stocks, 


Shipments of Pig Iron. 

The exports of pig iron from the Cleveland district are 
almost the worst that have been reported in any month for the 
last two years, the falling off being particularly marked to the 
Continent. The latter feature, however, is due more to the severe 
weather than to the lack of demand. Inland navigation is almost 
entirely stopped in Northern Europe, and consumers who have 
iron falling due to them for delivery are asking that delivery shall 
be postponed. The quantity of pig iron shipped. from Cleveland 
this month to 15th was 45,814 tons, as compared with 43,622 tons 
last month; 64,685 tons in January, 1907; and 33,548 tons in 
January, 1906, all to 15th. Scotland is taking more Cleveland 
iron than for a long time, and consumers there are availing them- 
selves of the opportunity to stock the iron, an opportunity which 
they have not had for months. 


Manufactured Iron and Steel. 

Only in the railmaking branch is there any improvement 
in demand, the reductions of prices in all other departments having 
failed to bring consumers forward, because they expect to be able 
to obtain what they need at lower figures than now rule. Fair 
contracts for steel rails are in hand for India, South America, and 
Africa. Messrs. Bolekow, Vaughan and Co. have secured one for 
the Nigerian Railways, the price being £6 2s. fd. net, f.o.b. The 
same company having given an order for steel: sleepers to the 
Anderston Foundry at Middlesbrough at £6 14s. net, fo.b. Steel 
and iron ship plates are at £6 10s.; steel ship angles, £6 2s. 6d.; 
steel joists, £5 17s. 6d.; common iron bars, £7 10s., all less 25 per 
cent., f.o.t. 


Shipbuilding. 

Business is slower than it has been at any time during the 
last ten years, but’at some of the Tees yards there is a greater 
tonnage of vessels building than was reported a year ago. This is 
far from being the experience of the North-East Coast generally. 
One of the leading firms of shipbuilders has found it necessary to 
discharge a number of their permanent staff and officials. That 
does not look well. It has become necessary to bring down 
cost very materially. Last week, as was notified in these 
columns, the wages of one section of the men at the shipyards 
was reduced—the members of the Boilermakers’ and Shipbuilders’ 
Association, which includes the platers and and riveters. This 
week the employers in the North-Kast Coast district are negotiating 
with other associations of the men. The men engaged in the 
engineering trades on ‘Tuesday agreed to the amended ternis of the 
employers, which are: ‘‘ Two and a-half per cenit. off pieee rates 
and 1s. per week off time rates for all whose wages are 26s. a week 
and over ; 6d. per week off time rates for all in receipt of 22s, per 








week and under 26s.; men in receipt of less than 22s., but 
over 20s., to be reduced the amount they were advanced—if they 
were advanced —in 1906 ; and men under 20s. not to be reduced.” 
These reductions to take effect on and from the first full pay in 
February, 1908. The trades included in this arrangement are 
the Boilermakers, Blacksmiths (Associated and Co-operative), 
Brass Moulders, Brass Fitters and Turners, Braziers, Sheet Metal- 
workers, Cabinetmakers, Northern United Enginemen, Gas- 
workers and General Labourers, National Amalgamated Union of 
Labour, Painters, Shipwrights, Smiths and Strikers, Wood-eutting 
Machinists, Joiners (Amalgamated and Associated), and theGeneral 
Union of Joiners, Amalgamated Drillers, and Amalgamated En- 
ginemen and Cranemen. At the time of writing the men con 

nected with these trades who are employed at the shipyards have 
not agreed with their employers, but it is expected that they will 
do so when their brethren engaged at the engineering works have 
aecepted identical terms to those offered by the masters. Negotia- 
tions are also going on with the A.S.E., the United Machine 
Workers, and the Steam Engine Makers. All trades in the en- 
gineering section have now made terms with the employers except 
these, but they are in a different position from the others, for they 
did not receive those advances in wages during the recent boom in 
trade which were granted to the members of the other trades, and, 
naturally, they are not inclined to submit to reductions when the 
first falling off in trade is apparent. All three unions are acting 
collectively. 


Trade of Middlesbrough. 

The annual statistics of the Middlesbrough Chamber of 
Commerce for 1907 show that that port last year shipped over two 
million tons of iron and steel, the quantity being 2,196,313 tons. 
It was the largest quantity on record, the previous best being 
1,912,358 tons in 1906. Of pig iron alone 1,606,000 tons were 
shipped. It is claimed that Middlesbrough sends oversea more 
than three-fifths of all the pig iron exported from the United King- 
dom. The total value of the shipments oversea from Midddles- 
brough, exclusive of the coal and coke, was £9,469,262, that being 
£2,143,230, or 30 per cent. more than the previous best. Much 




















less continental semi-manufactured steel, such as blooms and 
billets, were imported than in any year since 1900, 
Imports of Foreign Ore. 
The ironmasters of the North-East of England last year 
imported 3,106,429 tons of foreign iron ores, against 2,939,265 tons 
in 1906, 2,823,756 tons in J905, and 2,326,164 tons in 1604. Of 


the 1907 quantity, 2,456,964 tons were imported into Middles- 
brough and West Hartlepool, and 649,465 tons into the Tyne and 
Wear, two-thirds of this coming from Spain. 


Coal and Coke. 

A very fair ->business is being done in coal, and the coke 
trade has become decidedly stiffer. Prospeets are favourable for 
the spring, but as yet consumers are not buying heavily. - Best 
steam coals are at 12s. 9d. f.o.b., and ordinary 11s. 9d., while best 
gas are at 13s. The average price realised for Northumberland 
coal during the last quarter is certified as heing 9s. 463d. per ton 
an increase of O-7id. per ton on the previous quarter's figure. 
Wages are not to be altered. Furnace coke is steady at 16s. per 
ton, delivered at the Middlesbrough works. ‘the consumption has 
fallen off a good deal of late, but the production has been reduced 
to an even greater extent, so that the downward movement in 
prices is checked. 


NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


General Condition of Trace. 

THERE is little or no improvement visible in the general 
condition of trade. Until the wages question is settled in the ship- 
building and engineering departments, there ix not likely to be any 
material accession of business, and it is not by any means certain 
that a revival will follow immediately, even if wages and. genera! 
costs were reduced. The depression appears to be ‘muon in 
various directions. The abnormally high price of coal is un 
doubtedly a main cause of the scarcity of orders, as it adds so 
much to the cost of production, and it will depend chiefly on 
the extent of the foreign shipments whether coal prices are 
brought back to a workable level within a short time. 


The Pig Iron Warrant Market. 

There has been a small business this week in pig? iron 
warrants. The considerable transactions which took place in 
Cleveland iron at the end of last week are said to have been 
almost entirely due to the adjustment of speculative accounts. 
On some days this week very little iron has changed hands. Since 
last report Cleveland iron has been done at 48s. 34d. and 48s, 4d. 
cash, 47s. 10d. and 47s. lid. one month, and 47s. 6d. to 47s, 8d. 
three months. There have also been transactions at 47s. 10d. for 
delivery in eleven days, 48s. from twelve to eighteen days, and 
47s. 9d. for 2nd March. Scotch warrants are quoted 57s. 6d., 
Cumberland hematites 63s. 104d., and standard foundry iron 47s. 
per ton. 


Scotch Makers’ Iron. 

The reported combination among American producers to 
raise the price of pig iron has had no beneficial effect here so far 
Rather is there immediate interest evoked by the statement that 
large quantities of American pig iron are about to be shipped io 
Mediterranean and other European ports at prices below those at 
which British iron is being supplied, freight being secured for the 
iron at practically ballast rates. The home demand for Scotch 
makers’ iron is quiet. During the last two weeks only 25 tons of 
Scotch pig fron have been shipped to the United States, compared 
with 7265 tons in the corresponding period of last year, and 
Canada has taken little more than half the quantity of iron sent 
there in the first fortnight of 1907. The bulk of the iron dealt in 
has gone to home consumers. Prices continue to tend easier, and 


reductions have been made in different brands in the past week 
», 


2s. per ton. Monkland, No. 1, is quoted at 


ranging from 6d. to 








Glasgow, 63s,; No. 3, 59s. 6d.; Carnbroe, No. 1, 63s. 6d.; No. 3, 
i9s, 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Gartsherrie, 
No. 1, 66s.; No. 3, 61s.: Calder, No. 1, 67s. 6d.; 3, 62s. ; 






68s.; No. 3, 62s.; Langloan, No. 1, 75s.; No. 3, 
70s.; Coltness, No. 1, &&s.; No. 3, 65s. 6d.; Glengarneck, at 
Ardrossan, No. 1, 68s.; No. 3, 63s.; Eglinton, No. 1, 61s. 6d.; 
No. 3, 59s.; Dalmellington, at Ayr, No. 1, 59s.; Shotts, at Leith, 
No. 1, 67s.; No. 3, 61s. 6d.; Carron, at Grangemouth, No. 1, 71s.; 
No. 3, 63s. per ton. The output of pig iron continues restricted. 
There are 75 furnaces in blast in Scotland, compared with 76 last 
week, and 91 at this time last year. Stocks of pig iron in 
Glasgow warrant stores are reduced 25 tons, and now amount to 
1149 tons. 


Summerlee, No. 1, 





Hematite Iron and Steel. 

The demand for hematite pig iron is comparatively poor, 
and there does not at present seem much prospect of an early 
revival of inquiry. Merchants quote for Scotch hematite 65s. 6d. 
report to 66s. for delivery at the West of Scotland steel works, The 
was current on ‘Change this week a firm of hematite makers 
had disposed of their whole stock of 10,000 tons at 62s. Gd. per 
ton, and it appeared to be generally considered that in the present 
circumstances of trade the price was not a bad one for so large a 
quantity of iron. During’the past year the lowest price of Scotch 
hematite was 69s. on December 27th, and the highest, 85s., on 
May 3ist. The steelmakers have only partial employment at some 
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of the works, while in several cases they may be said to be practi- 
cally idle. Business has been quiet in all departments of the 
trade. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were 5814 tons, compared with 6926 in the corresponding 
week. To the United States 25 tons were despatched, Canada 275, 
South America 100, Australia 150, France 60, China and Japan 110, 
and other countries 118, the coastwise shipments being 4976 tons 
against 2561 in the same week of 1907. The following is an 
approximate statement of the distribution of Scotch pig iron 
abroad in the past year and the preceding four years :— 


1907. 1906. 1925. —_ 1903. 
France . 2516 .. 5915 .. 2327 .. . 3,295 
Germany, Austria & Holland 29,714 . - 24,396 .. 16,971 iv te .. 13,866 
Belgium, Denmark, Sweden 
and Norway mei 9,161 .. 10,428 .. 6,832 .. 3,448 .. 4,007 
Russia set a ee ki =e. gee .. 481 .. 208 
Spain and Portugal .. .. 2,754 .. 1,640 .. 1,662 .. 2,216 .. 2,365 
Italy .. 23,412 .. 18,860 .. 16,690 .. 12,959 .. 14,486 
United States of America .. 59,199 .. 42,137 .. 10,900 .. 6,155 .. 40, 
British North America 37,068 .. 27,994 .. 15,613 .. 3,207 .. 24,469 
Australia, East Indies, 
China, Japan, &c. 44,426 .. 51,284 .. 48,754 .. 57,001 .. 33,572 


The arrivals of pig iron in the past week at Grangemouth from 
Cleveland and district amounted to 4016 tons, which is 6126 tons 
less than in the corresponding week, and there is a total decrease 
in these imports since the beginning of the year amounting to 
9481 tons. 


Finished Iron. 

The inquiry for finished iron has been quiet this week, the 
orders available being inadequate for the capacityZof the works. 
Recent reductions in price seem to have had comparatively little 
effect on business. Black sheets have been reduced 10s. to 
12s, 6d., and galvanised sheets 12s. 6d. per ton. 


Shipbuilding Contracts. 

It is understood that contracts have been arranged for the 
construction of five new steamers of 11,000 tons for the Australian 
mail service of the Orient Line. Two of these, it is said, will be 
built at Fairfield and two by Messrs. Workman and Clark, of 
Belfast. Messrs. Russell and Co., of Port Glasgow, have an order 
from Messrs. Robert Shankland and Co., of Greenock, 
steamer of 8400 tons deadweight capacity, 
engines of 2700 indicated een oneal to be supplied by Messrs. 
Rankin and Blackmore, of Greenock. The Clyde Shipbuilding 
and Engineering Company, of Port Glasgow, will build and engine 
a steamer of 1000 tons register for London owners. 


The Coal Trade. 

The demand for coal has been quiet in most districts. 
Shipments have fallen away considerably at Ayrshire and other 
ports, and the aggregate clearances at the Scottish ports in the 
past week are 17,000 tons less than in the preceding week, and 
41,000 tons below those of the corresponding week of 1907. At 
Glasgow Harbour steam coal is quoted 13s. to 13s. 6d.; ell, 12s. 6d. 
to 13s.; and splint, 13s. 6d. to 14s. per ton. Screened navigation 
coal at Leith is from lls. 6d. to 12s. 6d.; washed trebles, 12s.; 
washed singles, 10s. to 10s. 3d.; and rough, unscreened dross coal, 
7s. 6d. to 8s. per ton. To manufacturing consumers in Lanark- 
shire coals have been reduced from 6d. to 1s. per ton, but these 
reductions are declared to be quite insufficient to meet the depres- 
sion in prices of manufactured articles 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

LARGE coal shipments from each of the ports took place 
last week, though it was evident that easier conditions prevailed 
and that prices are now more confined to 18s. net than they 
have been of late. Ample tonnage continues to come in, but an 
impression prevails that coalowners are not so buoyant about 
prospects, and hence there is a slight weakness, both as regards 
prompt and future business. On ’Change, mid-week, it was stated 
that dry coals, in sympathy with steam, were getting easier. 
Smalls continue firm, and in the Newport market through coals, 
nuts, and house coal are in good demand at steady prices. With 
regard to freights a better tone prevails for the Mediterranean 
and Gibraltar trades. Bay remain dull. Homeward market 
continues depressed. 


Latest Quotations at Cardiff. 
The following quotations were given out mid-week: 
Best steam coal, 18s. to 18s. 6d.; seconds, 17s. 3d. to 17s. 9d.; 
ordinary large steam, 16s. 6d. to 17s.; drys, best, 18s. 6d. to 19s.; 
ordinary, 17s. to 17s. 6d.; best Monmouthshire black vein, 16s. 9d. 
to 17s. 3d.; Western Valleys, 16s. 3d. to 16s. 9d.; Eastern Valleys, 
lds. 6d. to 15s. 9d.; best house coal, 19s. 6d. to 20s. 6d.; seconds, 
l6s. 6d. to 18s.; No. 3 Rhondda, 19s. 6d. to 20s. 6d.; through, 
16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. ..; No. 2 Rhondda, 
lds. to 15s. 6d.; through, 11s. 6d. to 12s.; 2 smalls, 9s. 6d. to 











9s. 9d.; best washed nuts, 15s. to 15s. 6d.; seconds, 14s. to | 
lds. 6d.; peas, 13s. to 13s. 6d 9d. to 13s.; best small | 
steam coal, lls. 9d. to 12s.; : , 10s. 3d. to 10s. 6d.; other | 
smalls, including drys, 8s. 6d. to 9s, 6d. Patent fuel, 18s. to | 
18s. 6d. Fair demand, large cargoes going to India and Rio. | 
Coke: Furnace, 16s. to 18s.; foundry, 18s. to 22s.; special foundry, | 


24s. to 26s. Pitwood prices are quietly lowering, large cargoes 


coming in ; prices, 20s. 6d. to 21s. 
Anthracite. 

At the Swansea market prices remained much about the | 
same. There was a fair demand, but less was being done than usual, 
and not much animation in business. Best hand-picked malting 
continues to command good prices, and so also the seconds ; | 
machine coals firm. Latest figures:—Best hand-picked malting, 
28s. 6d. to 29s. 6d.; seconds, 27s. to 28s. Swansea Valley: Big 
vein, 25s. to 26s.; red vein, 19s. 6d. to 20s. Machine-made couls 














—Cobbles, 25s. to 27s.; nuts, 25s. to27s.; peas, 15s. to 16s.; rubbly 
culm, 6s. 2d. to 6s. Ed.; duff 4s. 9d. to Other Swansea 


16s. 9d. to 17s. 6d.; ordinary large bunker coal, 14s. 9d. to 15s. 3d.; 
through bunker, 13s. to 13s. 3d.; small, according to quality, 
8s. 6d. to 10s. Bituminous coals: No. 3 Rhondda, 20s. to 20s. 3d.; 
small, 12s. 9d. to 13s. 3d. Patent fuel, 17s. to 17s. 6d.—one | 
quotation gives 16s. to 17s.—and best malting coal from 26s. I | 
note that over 12,000 tons patent fuel left Swansea last week. | 


; | 

S. | 

(quotations this week are:— Best steam, 18s. 6d. to 19s.; seconds, | 
! 

| 


Unlocked Safety Lamps. 

A miner has been fined 40s. and costs for having an un- 
locked safety lamp in his possession. In view of the colliery 
explosion of late, it may be expected that infractions of the 
mining rules will be severely treated. Strong opinion obtains that 
money penalties are not sufficiently severe, with wages at the pre- 
sent rate throughout the coalfield. Eight colliers were fined 
this week in Treharres and other collieries. 


Coal Winning. 
The 6ft. seam has been won at Tirdonkin and Garngoch 
by the company which has been strenuously at work of late. 
Great Western Railway and Port Talbot. 


It is now understood in the district that the negotiations 
entered into by the Great Western Railway for acquiring the 








Port Talbot Railway have been‘brought to a completion, and only 
need signatures and some slight details. There appears to be no 
ground for the impression that the docks were included in the 
arrangement—only the railway—but the benefit to the place is 
likely to be considerable. The information circulated in Swansea 
by one of the leading stockbrokers is to the effect that the Great 
Western Railway Company guarantees about three-quarters of the 
capital and 5 per cent. dividend, to be paid for four years; in 1911, 

54 per cent.; and after 1911, 6 per cent. Any thing earned over 
that to be shared ; the agreement to take effect from Ist January, 
1908 ; the dock to remain the property of the Port Talbot Railway 
Company. 


Iron and Steel. 


The long expected dumping of steel billets from America 
and Germany is just beginning. In the Swansea district it is 
known that 10,000 tons are on the way from America by the 
Bristol City line. The destination is principally to Newport and 
Swansea, but authorities state that the purchases made total 
about 100,000 tons, though not contined to Wales, some 
consignments going to the Midlands. In addition to the 
American cargoes there will also be a quantity of bars from 
Germany, principally to Monmouthshire. Welsh ironmasters say 
it will have a serious effect on their trade. Details as to relative 
cost plus carriage are awaited with some degree of anxiety. 
Rumoured price is £4 12s. 6d. net. 1 note that Newport 
despatched this week a fine cargo of steel rails, 1000 tons, to the 
Brazils. Quantities of pig iron have come in from Middlesbrough 
and other quarters, 1000 tons being received at Swansea. The 
iron ore imports continue to most of the leading works, 
principally from Bilbao, with some small consignments from Caln. 
A fair quantity of bars for destination at various tin-plate centres 
continues to be turned out at the leading Bessemer works, and some 
quantities of rails, eolliery rails, angle iron, and miscellaneous, 
but not to a greatextent. Business generally may be regarded as 
somewat slack. Fish-plates were in fuller demand. Prospects are 
expected to improve as the railway requirements come in. In the 
Swansea district there is still room for improvement ; several smelt- 
ing furnaces are idle, and it was estimated last week that the output 
averaged over 1000 tons less. At the Metal Exchange, Swansea. 
the following quotations were made this week :—- Pig iron: Hema- 
tite mixed numbers, 64s.; Middlesbrough, 48s, 3d.; Scotch, 
57s. 6d.; Welsh hematite, 67s. 6d. No quotations given for steel 





to build a 
the triple-expansion | 


rails ; Middlesbrough quotes heavy, about £6 2s. 6d. Bars continue 
Bessemer and Siemens, £4 15s. Iron ore at Newport 


to be easy : 
Almeria, 14s, 3d. to 14s. 6d.; Rubio, 14s. 6d. to 


and Cardiff : 


l4s. 9d. Other Swansea quotations are: Block tin, £125 10s.; 
copper, £63 12s. 6d.; lead, £14 12s. 6d.; spelter, £20; silver, 264 
per oz. 

Tin-plate. 


There was a large shipment of tin-plate from Swansea last 
week—nearly 90,000 boxes—while the receipts from the works 
totalled 62,558 boxes. Business, states an authority in Swansea, 
has been seriously affected since the meeting in Birmingham last 
quarter-day, and, though prices have not fallen greatly, it is a 
known fact that manufacturers have been selling at 3d. to 6d. 
less per box under the ruling prices current at the end of the year. 
A glance at the last list of quotations issued will show this. 
pore ogg: ere and Siemens firmer; I.C., 20 x 14 x 112 
sheets, Bes 20 x 56 sheets, 12s. 3d.; ternes, 23s. 6d. ; 
C.A. a8 ae £9 12s. 6d.; big sheets for galvanising, 
£9 7s. 6d. to £9 12s. 6d.; finished black plates, £9 17s. 6d.; gal- 
vanised sheets, 24 g., £12 12s. 6d. It is stated in Wales that the 
first mill has been started in Canada. An accepted authority 
says that at present it will only affect seventeen mills in Wales 
out of 450 at work, whereas the institution of the American tariff 
affected Welsh make to the extent of 75 per Gent. 


Swansea Harbour Returns. 

At the Harbour Meeting the Chairman, Lord Glantawe, 
remarked that although there had been a falling off in the monthly 
returns of tin-plates and galvanised sheets, the result of the month's 
trade had been gratifying. The trade of the harbour for the past 
twelve months would show very likely an increase of 400,000 tons. 
The surplus revenue up to December Ist had been the largest on 
record—151,571. This bore out the sanguine view taken with 
regard to the enterprise in connection with that great undertaking 

the King’s Dock. 





NOTES FROM GERMANY. 


(From our own Correspondent.) 





j} and 8,817, 182:t., 


| only steam coal has been reduced ‘ 


From the Silesian Iron Industry. 
THE condition of the iron market, though not very lively, 


| has until recently been fairly satisfactory, and did not show the 


weakness reported from Rheinland-Westphalia and other districts. 
But the orders previously booked, which kept the works well 
engaged during the last quarter, have been executed now, and 
very few fresh contracts are available, buyers being more reserved 
than ever. This has been the cause of reductions in prices in a 
number of instances. The Bismark-Hiitte, at a tendering for 
spring steel, Martin and Bessemer steel, for the State Railways, 
asked M. 110-46 and M. 12037 p.t., free Schwientoch- 
lowitz recently, while last year the same works asked 
M. 150°50, and in 1905 M. 140 p.t. Considering the high 
costs of production, the above prices are certainly far from satis- 
factory. The pipe department of the Bisme ar Hiitte has recently 
received extensive orders from China ond Japan; also the plate 


| mills of the same establishment are in good occupation, while 


in other departments restrictions in output had to take place. 
Total output of the iron and mining industries of Silesia during 
the last ae of 1907 was 9,476,926 t., worth M. 161,620,089, 
against 8,856,345 t., worth M. 151,052, 921, in the second quarter, 
worth M. 145,695, 753, in the third quarter of 
last year. The coal market in Silesia is remarkably firm, and 
generally in a satisfactory condition. During the first eleven 
months of last year 2,181,981 t. were produced, compared with 
2,011,436 t. in the same period the year before. Colliers are less 
searce now than previously. Demand for industrial purposes has 
been slackening off a little, but house coal is in vigorous and 
increasing request. The Lower Silesian Coal Convention has 
raised the prices for almost all sorts of coal 25 to 50 pfennigs p.t. ; 

25 pfennigs p.t. The Union 
for the Sale of Siegerland Pig Iron resolved on a 25 per cent. 
reduction in output from the Ist of January 1908. At the iron- 
masters’ meeting of the Pig Iron Syndicate on the 21st of December 
1907, prices have been tixed as follows:—For delivery during 
the first two quarters in 1908, in Rheinland-Westphalia, hematite, 





M. 83 p.t.; foundry pig, No. 1, M. 82 ; foundry pig, No. 3, 
M. 71 p.t. ’ South Germany : Hematite, M. 85 p.t. ; foundry pig, 
No. 1, M. 82; the same, No. 3, M. 74 p.t. North-Evst and 


Central Germany, accoraing to freights: Hematite, M. 8&3 to 
M. 86 p.t.; foundry pig, No. 1, M. 81 to M. 83 p.t.; the same, No. 
3, M. 75 p.t., free place of consumption. For delivery till April 
Ist, 1908, good forge quality M.74 p.t., free Siegen. At a meet- 
ing of the Union of Rhenish- Westphalian hoop mills prices for 
small contracts have been raised M. 2°50 p.t. For machine screws 
prices have also been advanced. According to the Célner Volks - 
Zeitung, prices for bars have been raised from M. 103 on M. 105 p.t 
free Rhenish- Westphalian works, whiclris equal to M. 93 to M. 95p.t. 
free Luxemberg-Lorraine works. Quotations for bars in basic 
have been advanced from M.110 on M.112p.t. The Union of 
Rhenish-Westphalian Pipe Dealers is reported to have been pro- 


Coal in Rheinland-Westphalia. 

An exceedingly brisk demand is coming in for all descrip. 
tions of fuel, coal, coke and briquettes being largely consumed for 
house-fire purposes. The brown coal owners of the Halle district 
have entered into negotiations with other coal owners for the pur- 
pose of arranging about a General Brown Coal Syndicate. 


Production of Pig Iron in Germany. 

During November of 1907 the output of pig iron in Ger- 
many, including Luxemburg, was 1,112,225 t., against 1,138,676 t. 
in October, 1907, and against 1,061,572 t. in November, 1906, 
Output in the different sorts was as follows:—-Foundry pig 
189,942 t., against 171,008t. in November, 1906, Bessemer, 
36,747 t., against 40,655 t. ; basic, 716,333t., against 696,672 t. 
steel and s}fiegeleisen, 89,741 t., against 85,138 t.; and forge pig 
70,462 t., against 68,099 t. Total output of pig iron in Germany 
from January Ist to end of November, was 11,939,385 t., against 
11,408,429 t. in the same period the year before. 


Austro-Hungarian Iron Market. 

Demand continues lively, although the threatening Ger- 
man competition has led consumers to expect a reduction in prices 
and they are more reserved as regards the placing of orders. Bars 
and plates are not likely to meet with a reduction in price, how 
ever, only for sheets a reduction of 1+50 to 2 crowns per 100 kilos, 
is expected. The good employment of the machine and wagon 
factories continues. The following table shows the position of 
prices for iron and steel at the end of last year, and for the two 
previous years : 


1907. 1906. 1905. 
Crowns. Crowns. Crowns. 
Styrian pig iron, free at 
works,.. .. .. .. 126t0 126 120 to 125 110 to 115 
The same, Ostrau 109 to 111 97 to 99 87 to &Y 
Styrian bars, free 
Vienna -. «» 250 to 260 240 to 250 210 to 220 
Bohemian bars, free 
Vienna , .. 230 to 240 230 to 240 210 to 220 
Girders, free Vienna 213 to 241 242 222 


Coal is in active and increasing demand in Austria-Hungary ; cok: 
ard brown coal are also in large request, and the present low tem- 
perature will cause a further rise in consumption. 


Belgian Iron Industry. 

Compared to November, there has been a comparatively 
lively business done on the Belgian iron market during the last 
week in December, and a more healthy tone can be reported from 
various trades, Girders are exceedingly quiet. The following 
are the prices at the end of 1907, and of the two years before : 


1907. 1906. 1905. 
Francs. Francs, Francs. 
Luxemburg foundry 
LD ey ++ 2 77 * 79 o 58 to 60 
Bars, No. 2 130 to 14 162°50 117 30 to 120 
Girders 136 148 140 


Not much change can be reported from the Belgian coal market, « 
good business having been done at firm quotations. 


The French Iron Market. 
The last few weeks have been pretty lively, and the 
general tone of the iron trade is more hopeful. Coal is as animated 
as before. 





AMERICAN NOTES. 
(From our own Corresponds nt.) 


New York, January 2nd, 1908. 

OFFICIAL returns from thirty-six car-building companies in the 
United States anc Canada show that during the past year there 
were 284,645 railroad cars built, an increase of 19 per cent. over 
the previous year. Nearly all of these cars were for freight 
purposes, The number of. cars built for passenger service was 
5457. The number of freight cars built for export was 9429. 
Canada built 9159 freight cars and 106 passengercars. The twelve 
locomotive building firms in the United States and Canada built 
during the past year 7362 locomotives, of which 798 were for 
export. 

This shows an increase over the previous year of 6 per cent. 
The Canadian output of Med wt was 265. The total cost of 
freight cars built was 312,607,000 dols. The steel industry has 
met with a little encouragement in the way of new orders and in 
instructions from buyers who had ordered several months ago to 
push construction ahead as rapidly as possible. Quite a nagar) 
of steel plants throughout the country have resumed this week, and 
the resumption will probably be permanent. Blast furnace produc 
tion is still being curtailed, and the restriction will put the produc- 
tion under 1,000,000 tons per annum. It is too soon to predict as 
to what the furnace interests may do in view of the present 
temporary improvement in the land. It would be safe to say 
that they will wait upon actual orders, and if the orders come to 
hand the iron will have to be made, as there are practically no 
stocks upon which to draw. Should this be the case, it will empha- 
sise the short-sighted policy of American furnace interests in 
shutting down on the least provocation and then having no iron to 
supply an unexpected demand. It is expected that orders for 
steel rails will now flowin. A great deal of railroad construction 
has been laid out, and the disappearance of financial troubles will 
mark an opening of demand. 

Very little interest is felt in copper. Heavy exports to Europe 
have reduced the apparent surplus. With foreign markets well 
supplied with copper and no decrease in production at home, it 
would appear that no improvement in copper is in sight. Exports 
of copper during the past week were 538% tons, and for the month 
of December, 30,301 tons. ‘Tin is selling a trifle higher, and is held 
more firmly. Consumption for December was the smallest for 
years. December deliveries were 1100 tons. Lead and spelter 
have been shaded, as recent sales show. The outlook is for a 
moderate improvement in all lines, but there is no reason for 
anticipating any modification in prices either upward cr downward. 


PERSONAL AND BUSINESS ANNOUNCEMENTS 





THE Fairfield Shipbuilding and Engineering Company, Limited, 
gives notice that it has removed from 34, Leadenhall-street, E.C., 
to 9, Victoria-street, Westminster, London, 8.W. 

A. B. CoLiis, Limited, of Bitterne Park, Southampton, inform 
us that, in addition to their business of steam and motor launch 
building, they have recently acquired that of the Liquid Fuel 
Engineering Company, of Poole, which Messrs, Collis are now 
carrying on at their quayside works. 

A MODEL plant with an American machine and up-to-date 
methods for the manufacture of hack saw blades has been installed 
in Sheffield by the Sheffield Hack Saw Company. One of the 
methods included in the above company’s factory is a process in 
which three distinct operations are conducted - simultaneously, 
thereby effecting great economy. 

WE are asked to state that Messrs. Cunningham and Morrison 
have removed into more commodious offices, which are situated in 
Balfour House, Finsbury-pavement, E.C. We are informed that 
the firm has been appointed agents for the South of England for 
Messrs, G. Anderson and Co., of Carnoustie. This firm’s speci- 

alities include machines for working all kinds of stone, diamond 
and other saws, and cranes of all types. The firm has also been 
appointed London agents for the Grice Engine Company, of 





longed till July, 1910, 


Birmingham and Carnoustie, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is 
drawings. 

Copies of Specifications may be obtained at the Pateut-ofice Sale Branch, 
25, Southampton-buildings, Chanery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
eid of the abridgment is the date of the advertisement of the acceptance of 
th complete specification. 

diy person may ou day Of the grounds mentioned in the Acts, within two 
months of the date givencat the ent of the abridgment, give notice at the 
Patent-ofiice of opposition to the grant of a Patent, 


without 


STEAM ENGINES AND BOILERS. 


April 9th, 1907.—IMPROVEMENTS IN DeEPost?-COLLECTING 

APPARATUS FOR STEAM GENERATORS, by Oliver Howl, of 

‘Yipton, and William James Tranter, of 191, Horsley Heath, 
‘Tipton. 

The invention is primarily intended for use in marine boilers. 
Peposit-collecting apparatus has been successfully used in sta- 
tionary orland boilers, in which a scum ordeposit-collecting pan has 
been employed and from which it has been discharged from the 
boiler. But its application to marine boilers has met with diffi- 
culties owing to the rolling of the ship, by which the collecting 
deposit frequently becomes discharged into the boiler, thus | 


9031, 


neutralising the benefit aimed at ; and it is the object of the present | 
invention to overcome this defect. The illustration accompanying 
the specification is almost self-explanatory. The deposit-colleetor 
is suspended by chains, 
the top pipe into a receiver which is rigidly connected to the 


N° 9,081. 
Feed Water Inlet 
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Blow off Pipe 


boiler. From here the water flows over into a catch device below. 

These catches are suspended from the receiver by means of chains, 

so that whatever motions the ship may have the catcher always 

tends to remain in a level position. A flexible joint is fitted 
between the boiler casing and the catcher for the discharge or 
blow off. This joint is made of pipes connected to each other by 
ball and socket connections. The idea can be greatly modified, 
and the specification before us contains an illustration showing 

another method by which the same end may attained. A 

flexible pipe is used instead of ball and socket joints, and instead 

of the catcher being suspended by a chain, a ball and socket joint 
is substituted. There are two claims, which read :—-(1) In deposit 

collecting apparatus for steam generators of the kind herein 
referred to, tlexibly supporting the feed-water deposit-collecting 
device in such a manner as to preserve its inertia or non-movement 
under the influence of the rolling or the like movement of the boiler 
itself, substantially as set forth and shown. (2) Flexibly connect 

ing to and carrying from the boiler shell the combined appar: 

for collecting the scum and the feed-water deposit. December 25 

1907. 

13,6382. June th, 1907.--IMPROVEMENTS IN) FURNACES FoR 
STEAM Borers, by Albin Ruppert, 8, Pionterstrasse, Diisseldory, 
(lermany. 

This invention relates to a gas furnace for steam boilers, which 
is made with nozzle-like passages for the gas, and with air passages 

that communicate with these by means of openings, and with a 


be 
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Fig.2. 


partition arranged between the gas supply chamber and the com- 
bustion chamber. The distinguishing feature of this invention is | 
that the air passages are situated between the different rows of | ¥ 
hozzles in the partition, and their upper parts extend into the | t 
furnace in such a manner that the air, which is powerfully heated | « 


| 
| 
| 
| 





beneath the furnace. As this chamber is wider than the passage, 
i suitable partition is provided between the passage and the 
chamber. This partition is furnished with holes, so that the gas 
reaches the chamber in a uniformly distributed state. This parti- 
tion also prevents the flame from striking back into the gas 
passage if the gas should be ignited in the chamber. Between the 
gas chamber and the combustion chamber there is another parti- 
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F, to protect persons from danger. 
which are capable of sliding on each car axle, and depending from 
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tion containing nozzle-like passages. Into these openings other 
passages run, which are in communication with air-supply pas- 
sages. The gas is thus divided into a large number of Pa (SE 
streams of gas, which enter the combustion chamber thoroughly 
mixed with air, where they produce very hot flames. _It is stated 
that the gases are completely consumed, and therefore an escape 
of unconsumed gas is impossible. — December 27th, 1907. 


SUPERHEATERS, 


April 4th, 1907.—IMPROVEMENTS IN STEAM BorLER SUPER™ 
HEATERS, by Jackson Churchward, of Newbrun, 
Swindon ; George Henry Burrows, 112, Clifton-street, Swindon ; 
and Clifford Charles Champeney, 47, Kastcott-hill, Swindon. 

The class of superheater to which this invention applies is that 
in which a steam header having a chamber for saturated and one 
for superheated steam is placed in the smoke-box. Groups of 

‘* Field” type tubes project from the header into a number of the 

| flue tubes. In some cases the header has to be removed when it 

is required to remove a group of the ‘ Field” type superheating 

The object of this invention is to obviate the necessity of 

removing this header to enable the group of ** Field” tubes to be 

taken out. In the smoke-box, at a suitable distance from the flue 
plate, is placed a header divided into two chambers, one for saturated 
steam, having a connection to the boiler steam pipe, and one for 
superheated steam having a connection to the engine cylinders. The 
front wall next the flue tubes, the division partition of the header, 
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| tubes. 





| and back wall of the latter have apertures to admit of the plate or 
| plateson which the *‘ Field” type heating tubes are secured passing 


through. The outer tube of each of the “ Field” type superheat- 


The feed-water enters the boiler through | 
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ing tubes is secured toa plate. This plate is placed against the 
front wall of the header, and is prevented from passing through 
by means of a joint ring. The inner tube of the “ Fiel1” type 
superheating tubes is also secured to a plate. This plate passes 


| through the aperture in the back wall of the header and abuts 


against the partition of the header, as the aperture in the latter is 
less in diameter than the aperture in the back wall. The two 
plates carrying the tubes are secured by a bolt, one end of which | 
is screw threaded into the plate of the outer tube, the other end | 
having a nut thereon which has its bearing on the cover of the | 
aperture in the back wall of the header for securing the same in | 
place. The inner plate is secured against the partition hy means | 
of a collar on the bolt. The bolt may be formed in one with the 

vlate carrying the outside tube and nuts used on the bolt for secur- | 
ing the cover of the plate of the inner tube against the partition | 
and also a nut for securing the cover to the back wall of the header. 

To prevent any possibility of collapse of the walls when only one 

header is used, the same may be stayed by bolts or screwed stays 

connected to the walls and the partition plates or by other means. 

It is claimed that the invention has many advantages over existing | 
types, as the steam pipes can follow the same course as at present | 
in existing boilers of locomotive type.— December 27th, 1907. 


ELECTRIC RAILWAYS. 


15,769. July 9th, 1907.— IMPROVEMENTS IN AND RELATING TO 
ELecrric RAILWAY Systems, Line Beecher, 169, Rush-street, | 
Chicago, USA. | 

The main object of this invention is to provide a simple and | 
inexpensive mechanism whereby flangeless wheels may be employed | 
in conjunction with plain flat rails on third-rail electric railway | 


The upper illustration shows a transverse section of the | 


systems. | 
‘ | 
| 
| 


road bed of an electric railway system of the third-rail type, show- 
ing the mechanism for preventing derailments with flangeless | 
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A, is situated at the bottom of 


The third rail, shown at 
There are two slots in the road, one at each side 
of the third rail, each slot opening into a conduit in which guide 
there, flows directly to the different gas nozzles. The gas enters | or roller flanges operate, as shown at B BI, and also the contact 
through a passage shown in the engraving, with a chamber | brush D, as shown in the lower illustration, this latter being sup- 


v heels. 
he road bed. 


vorted by a metal arm attached to the bottom of the car. The 
hird rail is provided with a cap of insulating material, shown at 
Collars H H are provided, 


ach collar isan arm which passes down through the slot, and has 
ttached to it the guide or roller flanges B B!. 
ange rollers are made of insulating material, such as lignum-vite. 





These guides or | for producing refra 


The rollers are maintained in contact with the web of the third 
rail by means of springs, as shown at K K!, which surround the 
axle and abut against collars as at LL. Mounted on each set of 
sleeves H H there is a secondary sleeve M which serves to cover 
the annular space shown at O in the upper illustration, which is 

| provided to allow play between the said sleeves, and to prevent 
undue motion to the sleeves. The sleeves M are connected 

| together by a bar, which is employed to give steadiness to the 

| sleeves. The pressure exerted by the springs upon the guide or 
roller flanges is claimed to keep them in constant contact with 

rk of the old flange ¥ 
| 
| 





the web of the third rail, doing the 1 
afely without jar, and allowing curves to be rounded at a 
peed with safety, and with a minimum of friction. —Lece 
1207. 











mber 


ELECTRICITY. 


January Ist, 1907.—IMPROVEMENTS IN PROTECTIVE DEVICES 
FOR ELECTRIC TRANSMISSION SYSTEMS, The British Thomson 
Houston Company, 83, Cannon-street, E.C. 

This invention relates to improvements in protective means for 
electrical systems and apparatus subject to high potential strains 
arising from resonance, static, or other phenomena developed in 
the system itself, or from lightning or other atmospheric disturb- 
ances transmitted thereto. The illustration shows a sectional 
elevation of this protective device. The line wire A to be pro- 
tected is connected to a metal shell of copper B, having a screw- 
threaded opening in its bottom, within which fits a non-conducting 
tube C of vulcanised rubber or other strong resistance material, 
A jet of water or other liquid D,is directed upwards from the 
nozzle in such a way that it passes centrally through the opening 
in the tube C and impinges against the top of the cavity within . 
| the metal shell B, and is there deflected downwards into the 
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annular trough F. From'this trough the water overflows through 
the tube C and discharges from the end of the tube. The 
nozzle E is connected to earth, and the water column presents a 
high resistance path to earth for any static charge which may 
accumulate on the line conductor A. When the apparatus is dis- 
posed, as shown in the illustration, there may be a continuous 
leakage of the line current to earth by way of the water jet D, 
and also by the thin film of water discharged through the tube C, 


| but as these paths are of high resistance, the loss of energy there- 


through may be very small. When a heavy charge is induced on 


| the line conductor A, asin the case of lightning, the discharge 


will pass to earth through the water traversing the constricted 
chamber of the tube C, and in so doing will vaporise the water ; 
this action being in the nature of an explosion or high velocity 
blast, will drive the are downwards through the tube C, and 
thereby rupture the are. It is found that the circuit opens at the 
zero point of the current wave, and consequently does not pro- 
duce any oscillations on the line, as might be the case with an 


| unenclosed water jet.— December 27th, 1907. 


1197a. January 16th, 1907.—IMPROVEMENTS IN AND RELATING TO 
THE TREATMENT OF REFRACTORY MATERIALS BY ELECTRICITY, 
The British Thomson-Houston Company, 83, Cannon-street, 


4.C. 
The object of this invention is to provide an improved method 


N°? 1,197a. 











elass of which 


ctory materials of the general 
boron is typical, suitable for the manufacture of glowers or 


















































































































































filaments for electric lamps and furnaces. The invention consists 
in subjecting the refractory material to the action of a vapour 
electric arc in the presence of an inert gas, and in Apparatus for 
carrying out this treatment. The drawing shows one form of 
apparatus suitable for carrying the invention into effect. <A isa 
hermetically-sealed envelope of glass provided at its lower end 
with a cup-shaped depression B, capable of holding a quantity of 
mercury for use as the cathode of a mercury are. Lead wires C 
pass through the glass envelope, and serve as means for connect- 
ing the mercury to a source of energy. A small tube D leads into 
a well E, which serves as a receptacle into which mercury may be 
drawn to lower the surface of the mercury cathode as occasion 
may require. A bottomless cup F of alumina is secured in the 
mercury chamber, and projects above the surface of the mereury, 
and thereby prevents wandering of the cathode spot over against 
the sideof theglassenvelope, where it might do damage by excessive 
heating. The upper end of the glass envelope is connected by a tube 
G with a good vacuum pump, and this tube also communicates 
through valves with a source of hydrogen or other gas, whereby this 
gas may be admitted to the are chamber after the latter has been 
exhausted. A pressure gauge J serves to indicate the state of the 
vacuum Within the chamber, and a small funnel K furnishes a 
means for the introduction of mercury into the main chamber of 
the furnace. From the top of the chamber A depends a rod of 
wire L surrounded by a protective sleeve and supporting at its 
lower end a carbon tube or sleeve, within the end of which is 
secured one end of a stick or rod of the material to be treated or 
melted, as shown at M. To start the apparatus, the chamber A 
and the mercury well E are exhausted by means of the vacuum 
pump. Sufficient mercury is then introduced through the funnel 
to raise the level in the alumina cup F until contact is made with 
the lower end of the stick to be treated. A small quantity of gas 
inert with respect to the material to be treated is then introduced 
into the apparatus ; this concentrates the are on the lower end of 
the material under treatment, and prevents the tendency which 
the are would otherwise have of running to the lead wire L. 
Various gases may be introduced to produce this desired effect. 
To start the are between the mercury cathode and the solid anode 
M, the lower stop cock is opened so as to allow a small quantity of 
the cathode mercury to flow through into the well E and thereby 
lower the level of the mercury in the cup F. This produces an 
are which can be drawn out to the proper length by further sub- 
traction of the mercury from the cathode. The heating action of 
mercury is so intense and so concentrated that it fuses down the 
end of the stick into a bead or globule, thus enabling relatively 
large quantities of pure boron to be obtained in a compact, homo- 
geneous, and thoroughly fused mass. The charge of material to 
be treated may be inserted and withdrawn. from the envelope in 
any suitable manner. For example, the rod M may be secured in 
a carbon sleeve, and the latter, with the conductor L, secured in 
the protecting sleeve before the sleeve is sealed into the upper end 
of the envelope ; and to withdraw the charge, the seal between the 
sleeve and the envelope may be cut or melted, and the sleeve with 
the charge at its lower end extracted. — December 27th, 1907. 


TRAMCARS. 


28,339. December 12th, 1906.—NEW oR IMPROVED MEANS FOR 
APPLYING BRAKING POWER TO TRAMCARS AND THE LIKE, 
William Lockett, of ‘‘ Colonna,” Manor Park-road, Sutton, 
Surrey. 

This invention relates to new or improved means for applying 
braking power to tramcars and similar vehicles in which a toothed 





wheel beneath the car is so mounted as to be capable of rising and | 


falling out of or into engagement with a suitable rack laid between 
the running track in order to prevent the car getting out of con- 


trol whilst traversing a decline owing to the running wheels locking | 


Ne 28,339. 








or brake blocks slipping, the object of the present invention being 
to construct such a device in such a manner that it may be more 
readily applied or brought into operation thar. hitherto. In the 


| tar and help to work it into the surface of the road. 


accompanying illustration of the device the toothed wheel is | 


carried in an inverted A frame. The wheel is free to move verti- 
cally, and is operated through gearing by the hand wheel shown 
at the top of the pillar on the frame of the car. The brake strap 
passes round the brake drum, and is attacbed at one end to the 
frame and at the other end to a cranked brake pedal.— December 
27th, 1907. 





COAL-MINING. 
16,323. July 16th, 1907. IMPROVEMENTS IN COAL-MINING 
MACHINERY.—Communicated by Ingersoll Rand Company, of 11, 
Broadiray, New York. 


This invention relates to coal-mining machinery, and consists | 
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broadly in a portable coal-cutter for use in conjunction with a 
motor-driven air compressor for working the cutter. Both are 


carried on a truck, and when separated are in communication with 
each other through flexible piping. An elevation of the plant is 
yiven in Fig. 2, which shows the whole of the plant assembled on 
the truck. 


Fig. 3 is a side view showing the position which the 











parts assume when the coal cutter is removed from the truck and 
ready for working. There are certain novel features in connection 
with the connection and arrangement of the several parts, whereby 
the truck is counterbalanced on its traction when the coal cutter 
and air compressor are in position upon it. When the coal cutter 
is removed from the truck, the truck is overbalanced at one end, 
thus bringing the rear end of the truck frame into engagement 
with the ground and lifting the front pair of wheels off the track, 
thus the truck cannot be moved when the coal cutter is in use, 
and it therefore acts as a stationary support. In operation, the 
truck with the parts supported is moved along the track by any 
suitable means to the place where the coal cutter is to be used. 
The cutting board and trestle are then placed in the required posi- 
tion with respect to the work to be done and the coal cutter is 
wheeled out on to the cutting board, As the coal cutter is 
removed from the forward end of the truck, the rear end of the 
truck will drop down into engagement with the ground where it 
may be backed up by any suitable means, such, for instance, as a 
lump of coal or wood, The motor is then started, thus driving 
the compressor and causing it to operate the cutter. As soon as 
the work has been completed the cutter is wheeled back on to the 


truck and the cutting board and trestle arealso replaced on the truck. | 


The weight of the coal cutter will lift the rear end of the truck off 
the ground and bring the forward pair of truck wheels into 
engagement with the track. The latter may then be moved tothe 
next place where the coal cutter is to be used.— December 27th, 1907. 


TAR-SPREADING APPARATUS. 


4100. February 19th, 1907.-- A New on LMPROVED TAR-SPREADING 
APPARATUS FOR ROADS, PAVEMENTS, AND THE LIKE, by 
John William Metcalfe, Assoc, M. Inst. C.E., Town Surveyor of 
Newmarket. 


The apparatus has been designed chiefly for use on macadam | 


roads, the object of the invention being to provide an inexpensive 
apparatus which can be attached without difficulty to an ordinary 
water-cart. The main body of the tar is contained in the tank of 
the cart, but before it reaches the outlet or outlets to the road it 
passes through a heating apparatus—Figs. 2 and 3. From this it 
flows through the pipes C and D into a perforated supply tube E. 
This tube has downwardly directed outlets, with splayed or 


N° 4,100 Fig. I. 























Floor | 
Tar Outlet Pipe 
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widened ends for distributing the tar more efficiently upon the 
roadway. The brushes shown in the engraving follow the spread 
The heating 
apparatus or boiler is of special design. It consists of a saddle- 
shaped boiler suspended under the tank by any suitable means 

such as, for instance, brackets ; and a floor is secured to the boiler 


for holding the heating medium, which may be a blow lamp, coke | 


fire, or other means. The tar is led from the tank to the top of 
the fore end of the boiler by a flanged feed pipe P bolted around a 
hole in the bottom of the tank, and the pipe is fitted with a stop 
valve with a long spindle Q, which can be turned by a man at the 
side of the cart. December 27th, 1907. 


LUBRICATING. 


March 18th, 1907.—IMPROVEMENTS IN CONNECTION WITH 


6523. 


CRANK SHAFTS FOR LUBRICATING THE CRANK PINS AND COon- | 


NECTIONS OF CONNECTING-RODS, Everard Hesketh, of 23, St. 
Swithin’s-lane, E.C , and Hubert Kerr Thomas, of Barnes 
Cray, Crayford. 

The principal object of this invention is to provide means 


N° 6,523. 


whereby the crank pins of crank shafts are efficiently supplied 
with lubricant, the invention being more especially intended to 
apply to the crank shafts of high-speed engines. According to the 
invention, the crank shaft is surrounded at any suitable part with 
a floating bearing, the interior of which has in it a circumferential 
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groove in communication with’ a pipe connected with Ta™ force 
pump. The groove communicates by,an orifice with a passage}in 
the crank shaft to the connecting-rod fends’and jother parts which 
need lubrication. The idea of supplying oil by:means of a force 
pump to a grooved sleeve surrounding’the crank’shaft, and thence 
through passages to the crank pins, and also to supply oil throug) 
a crank ~ and hollow connecting-rod to the gudgeon on the 
| piston-rod, is not new, and the inventor makes no claim for such 
means. In the specification there are two claims, the purport of 
| which are :~(i.) In combination with crank shafts, the means fo: 
lubricating the crank pins, as described ; and (ii.) the combination, 
| with the means claimed by the preceding claiming clause of means 
| for conveying lubricant also to the bearings of the pin, or pins, by 
| which the connecting-rod is attached to the piston-rod, or rods, 
December 27th, 1907. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 





871,511. Propvetion or Sounp Recorps, J. Kitsee, Philadelphiy 
Pa.—Filed May 17th, 1907. 

This is a yery curious invention. 

‘“ ” . " 

| “records” for gramaphone machines, These are made now |, 
reversing the action of the instrument. The way in which thy 
records are subsequently multiplied is preserved as a trade secret 
| The present invention is very well described in the last of fou; 


It refers to the production . 

















| claims:—*t The method of producing sound records without actual 
| contact of a stylus connected to the diaphragm, whieh consists in 
| causing said stylus to guide the oritice of a reservoir containing an 
| opaque fluid, causing said fluid to be deposited on the surface of a 
transparent material, and causing the so produced record to be 
| reproduced with the aid of the photogravure process.” 


DEEP-WELL Pump, Hl. A. Briseo and CO. J. Erickson, Sai 


872,526. 
Filed December 28th, 1906. 


| Francisco, Cal. 

| The first of five long claims sufficiently describes this invention. 
| ‘In a deep well pump, the combination of inn er and outer cylinders, 
| spaced from each other to form an annular uplift space, the 
| bottom of the inner cylinder being spaced from the outer cylinder 
| to permit the water to pass around the bottom into the annular 
| 
| 
| 





space, a hollow plunger sliding in the inner cylinder and carrying 
in its lower end a suction tube, a valve closing the upper end of 
| the plunger, a second valve spaced above the first valve, a guide- 
way for the suction tube having a port, a valve closing this port, a 
guideway for the plunger rod having a port leading from the 
| annular space between the cylinders, a valve closing this latter 
port, the guideway having an upward extension with an inwardly 
| extending flange, and a coiled spring abutting against the flange 
| and depressing the valve.” 

872,352. Execrric Furnace, J. C. King, St. Catharines, Ontario, 
Canada, assignor to the Willson ‘arbide Works Company, of St. 
Catharines, Limited, St. Catharines, Canada, a Corporation oy 
Ontarvio.—Filed Jan mary 5th, 1904. 
This invention consists in passing the material through a ‘die. 





The die is formed of a saga rp 
Means 


ig 


inside which it is fused, 
conducting material, and serves as one of the electrodes. } 
are provided for withdrawing the fused material as a solid } 
devoid of crust. There are eleven claims. 
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STRESSES IN SOLID BEAM SECTIONS AND 
THE STRENGTH OF CHAIN RINGS. 
By Ropert H. Sivn. 
No. 1. 

Tue fate of “theory” in the work-a-day world is the 
most pathetic thing in history. How cruelly “ theory” is 
handled by both theorists and anti-theorists, and how 
undeservedly bad a character is given to it by those who 
abuse it, is only known io the angels who sit up aloft, and 
vill never be fully known to any mortal. Mortals may 
be divided into two classes in respect of their relation to 
There is the “anti-theorist” or “practical 
ian.” He continuously and loudly denounces theory, | 
and says: “Give me simple hard fact.” He emphasises | 
the me in order to explain that hard fact can be of no use 
to the theorist; that, therefore, the theorist does not want 
and that it is to be his, the practical man’s, exclusive 





The ory. 


it, 
possession. But his most peculiar characteristic is that, 
so far as design is concerned, he never, or hardly ever, | 


proceeds to do anything except under the guidance of | 
some formula which is the algebraic expression of some | 
extravagantly simple wrong theory, a theory, for instance, 
in which maximum stresses are confounded with average 
stresses, although the one may be ten or twenty times as 
large as the other, or a theory in which, for the sake of 
simplicity, a thing easy to calculate is made the basis of 
the design, although it is of small real importance, while 
the thing of real importance is difficult to investigate. | 
He will find the strength of a connecting-rod by dividing | 
the total steam thrust by the section of the rod; he will | 
tind the thickness of his steam cylinder by dividing p d | 
by twice the safe stress in cast iron. All his errors made 
in this way are buried fathoms deep under heaps of 
random factors of safety. 

Then there is the man who will uot do anything except 
by formulated theory. He will change his profession, he 
will abandon engineering and go down into the * law,” if he | 
cannot have his theory and abide faithful to it. He 
deems himself a prophet of truth, and cannot conceive of 
truth existing outside his formulas. He however, 
often a martyr to the knowledge that his theory is not 
quite exactly true; that the complete solution has so far 
remained a little beyond his own and other people's 
mathematical capacities. He then fervently believes | 
that what he calls his approximate solution covers all the 
features of the case that have real physical importance, 
und that what has been left out of account ean produce 
upon the result only minute modifications of no con- 
sequence. 

Unless he is able to demonstrate conclusively that this 
is the case, would it not be better for him to advance his 
theory as being incomplete—as being a substantial but 
partial advance sowrent a full explanation—and not 
applicable as a safe guide to practice unl it has been 
supplemented by further investigation? This would 
to be the true attitude for those who wish to 
uphold the desirability of finding theoretie explanations 
of, and guides in designing in, engineering problems. 

\ case in point is the theory of the bending strength of 
At any point of the length of a beam it is easy to 
consider a section parallel to the resultant force applied 
to the part of the beam lying on either side of this see- 
tion, and it is fairly easy to caleulate the compressive, 
tensive, and shear stresses on sueh a section at each 
point of its depth, so long as none of these stresses exceed 
the elastic limit. Therefore the stresses on this section 
alone are investigated theoretically, and liberal factors of 
safety are applied. It is not here proposed to enter into 
the controversy as to whether the strength ought to be 
calculated on the “elastic” basis; the working stresses 
should always fall well short of the elastic limits, and 
therefore the working strength is properly calculated on 
As to what is then the real factor of safety, 
that is a question we do not here inquire into. 

But whether the load be light or heavy, safe or unsafe, 
the stresses on the above section are not the real maxi- 
mum stresses in the material. At this suggestion dark 
memories of the “ ellipsoid of stress” “in Rankine” or 
elsewhere arise, and even the moderate theorist turns his 
back to hide his sickening visage. Let it be understood 
immediately that there is no need to construct stress-ellip- 
soids either in our distressed inner consciousness or upon 
the drawing board. The only thing needful to remember 
is that the theory of the stress-ellipsoid demonstrates that 
at each point of the stressed material there is one direc- 
tion in which the total stress is a maximum, and that 
this maximum is a normal stress unaccompanied by 
shear. In allotropic material it may be practieally im- 
portant to fiad which is this direction of maximum stress; 
but in isotropic material the direction is of very minor 
consequence if only we are aware of the magnitude. 
This magnitude is very easy to calculate if the actual 
stresses on any pair of sections at right angles be known. 

Confining ourselves to the two-dimensional problem, in 
which there is complete symmetry on the two sides of a 
central plane, if t and k be the known tensive and com- 
pressive stresses on two rectangular sections, and s be the 
known shear stresses, necessarily equal, upon these two 
sections, then, at the same point, the maximum shear 
stress existing on any section is 


LV(t+h?+482—}4y8+48' if k=0; 
=4(t+h)ifs=—0; 
and the maximum normal stress is 


| 
} 
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is, 


seem 


beams. 


this basis. 


&m = 


tm=4(t—k) + 8m 
( “4 sg? ). 
=4¢ 14M 14 ifk—0; 
i fy 
=tifs=0, 
ye two maxima s,, and ¢» occur in sections inclined | 
~) eg. to each other. In the formula for tm, if the square | 
root be subtracted instead of added, the result is the | 
minimum normal stress, which, if negative, will be a 
compression, 
On beams there is sometimes considerable compression | 


These 


slope 1, 





on seetions perpendicular to the external loads and near | 
the surfaces where these loads are applied; but, even with 
well-concentrated loads, this compressive stress dies 
away to very small amount at only a little depth inward 
from the surface exposed to external load. Still, close to 
the spot where two links of a chain pull hard on each 
other, an investigation of the safety of the stress at this 
spot would be misleading if it did not take into account 
the bearing pressure k. But at this place it will be found 
that s =0, so that, as shown aboye, the effect of & is 
elintinated in tm. 

There is a very curious similarity between the results 
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tinuously from neutral axis towards the edges. As this 
radical part measures the most intense shear stress 8», it 
is important to note that the common notion that the 
shear is always most dangerous at the neutral axis is not 
true, except for high values of 9. 

When ¢ > °707, 8» sinks to less than 4,, its amount at 
neutral axis, and then rises again towards the edge of the 
section. Ifo < 1, it rises at the edge to an intensity 
greater than at neutral axis; and if 9 = 1, its intensity ig 
the same at edge and neutral axis. Only if 9 > 1, is the 
greatest s, found. at the neutral axis. In Fig. 1 the 
horizontal distance between the straight line marked 


of 
tm /T = 7{y+ vy?+ $7/1-y2)7} 


for 6 Values of 
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of applying these formule to full rectangular and to full | 
circular sections, and therefore both these forms of section | 
will be dealt with here together. 

Let M and F be the total bending moment and total | 
shear load upon any section; T, the normal edge stress, | 
due to bending, at bottom or top of section ; b, the breadth | 
of the rectangular section, and h its depth ; d, the diameter | 
of the circular section; 4 yh or 4 yd, any distance in the 
section from its central neutral axis, y being any fraction 
less than 1; ¢ and s the normal and shear stresses on the 
section at this distance from the neutral axis; 4%, this | 
shear stress at the neutral axis; and f the average shear 
stress, that is, F divided by the total section area. 


Then, as is well known, 


si ae a Pee 
for [] section T = 6 7 and for O section T = > 
t=yT t=yT; 
3 4 2). 
oS — Fo 9 s =—f(l—y’); | 
at 3 
> _4 
So z/ Re gf 


The curious relation above mentioned is that in these 
two section-shapes both t ands vary with y in precisely 
the same way.: The resultis that the formule for tj» and 
s,, ean be given identical forms for both sections. 

Let 


2 ¢, Fh 
coe for [] section, 
aM or fj ¢ 


Fd ae 
_. for O section. 
3M j 
Then the formula for the maximum normal stress in 
either section at y h/2 or y d/2 from neutral axis becomes | 


tf. = 


1 | | 
git V¥ +e 1M, 


except at. places where k, the compressive stress at right 
angles to f, is so considerable that it ought to be taken into | 
account. By putting — instead of + before the y we 
haye the minimum normal stress at right angles to tm, | 
and the ¥ quantity itself gives the maximum shear | 
stress at 45 deg. te the maximum and minimum normal 
stresses. 

For equal values of s,/T, therefore, ¢, varies with 
distance from neutral axis by precisely the same law in 
both these shapes of section. At the aeutral axis, y = o 
oT 

2 


and t», = %o ; and at top and bottom edges of 


the section y = 1 and f,, = T, with s,, = T/2, all these 

values being uninfluenced by the ratio o. Between these 

limits, however, f» is greatly affected by g This ratio ois 

mostly dependent upon the ratio of shear load to bending 

moment, which is outside the control of the designer, F | 
being usually large where M is small or zero, and small 

or zero where M reaches its maximum.  ¢ is also pro- 

portional to the depth of section, which is one of the 

elements to be determined by the designer; but, owing to 

the large range of F/M extending from 0 to oo, it is | 
unavoidable that ¢ should be often much less than 1, and | 
often many times greater than 1. 

The ratios ¢,/T with various values of ¢ thronghout the 
whole half-depth of the section are illustrated numeri- | 
cally in Table I., and by a series of curves in Fig. 1. 

The curve is always of double curvature. All the | 
curves finish at the same height 1 and all at the same 
They all start at y = o, or neutral axis, with the 
: 1 
same slope = 


, and each of them at value When 9¢/| 


wls 


; . rs - 
is small, as, for instance, 5: ‘m increases throughout | 
z 


from neutral axis to edge, When ¢ is less than A/ | 
2 | 


‘707, the square root part of the ratio inereases con- ' 


| and circular. 


( t= ae ), so that two sections must fulfil this condtion 


1 ; 
5 to the curve measures this 
horizontal distance between the straight line marked y to 
the curve measures the minimum normal stress with 


sign changed. 


shear stress 8s», The 











TABLE I. 
Values of tmT = § ; u Jf + $2 Ti —- wR i 
— a os Fh . Fd 
where @ T Ta Ps Ww 
@=| 4 jo=V72) 1 14 2 3 5 
y | 
-0 | «25 5 75 1 1-5 +f 
-05 | 51S 
+1 | -3025 5475 794 1-041 | 1-436 «525i 
-15 2 re 
-2 | -360 -5905 827 1-065 | 1-5435 | 2-502 
+25 ‘ 1-071 | 1-537 
3 4225 +5050 | -629 -849 1-072 | 1-523 | 2-430 
“4 490 -861 1-0635 | 1-476 2-3095 
+5 5625 -6144 , -7005 § -8655 | 1-040 | 1-4025 | 2-1415 
6 640 -866 1-007 1-928 
-65 - R665 
7 7225 -7437 = -783 -8685 -9685 1-672 
-8 810 8200 -8385 -8825 -938 | 1-072 | 1-385 
-88 -9115 
9 9025 -9476 -910 +922 -939 -9825 1-104 
-93 -9722 
+95 +9556 -960 +9720 
97 -9780 ; -992 
-98 +9899 
-99 -9925 
1-00 1 1 1 1 1 1 1 





Up to = lj, the dip in the 8 curve is nowhere 
sufficient to counterbalance the steady rise of y/2, or ¢/2, 
which is added to sm to yield t,. Thus, up too = 1}, 
tm increases continuously from the neutral axis to the edges. 





| A @ = li, t» remains almost perfectly steady at just over 


‘85 T from y = *3to y= ‘7. With o> 14, ty passes 
first through a maximum and then through a minimum. 
At o = 2, tn = T, both at the neutral axis and at the 
edges, while near the neutral axis it rises to 1-072 T, and 
near the edges falls to *938T. Itdoes not pass outside these 
limits, and this case represents the nearest possible 


| approach to equality of strength throughout the whole 


depth of either of these two solid sections, rectangular 
When @ = 2also,s, = T. This impor- 


tant case oceurs when F = ae with {J section, and 

h 

_— = with O section. Otherwise stated, if circum- 
a 

stances permit the designerto make h = ord = eae 


he obtains this almost perfect utilisation of the material. 
: se a 
Owing to the large range through which runs, this is 


almost always possible at at least two sections of any 
symmetrical structure. For instance, if a load W be 
uniformly distributed over a beam of span L freely 
supported at each end, then at distance / from one sup- 





aft l W 
port, F = W (5-7) and M = 5 (L — Dy. 
Therefore, 
M 1 — UL 
Bin y 
| and if 
; = 4 + - for [] section 
=6 ied for O section, 
then the section will be almost uniform in working 
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" | 
whatever ratio h/L be used. The following examples | distribution of s which has been here adopted. The | It is hardly necessary to point out that if a point source 
show, however, that such proportioning of depth to span | addition of P will not change. the magnitude of s at each | of light is placed at the focus of a true parabolic mirror, 
point, and the whole tensive stress will be (¢- ») | all the rays falling on the mirror surface will be reflected 
= yT +p, where p = P divided by the whole section:! | parallel to the axis of the mirror. 


is practicable only for sections close to the supports. 


Section. 

Oo 
UL hil du 
1/4 1} 24 
1/8 7/12 7/8 
1/10 *45 “675 
1/20 “21 *32 
1/30 *138 *207 
1/50 “082 *1225 


When 9 > 2, the ratio of t, to T always rises to a 
maximum above ¢/2 near the neutral axis, and always 
sinks to a minimum less than 1 near the edges. But the 
excess of this maximum over ¢/2 becomes less and less 
as @ increases; for example, when 9 =5 it is only 
2°5254, or 1 per cent, over ¢/2; and when ¢ = 3, it reaches 
1°5485, or 2'9 per cent. above ¢/2. Little practical error 
arises, therefore, in using $/2 as the ratio of the greatest 
stress occurring anywhere in the section to that caused 
at the edge by the bending moment, the maximum strict 


: ‘ a 1 
correction being to use '585 9 instead of 5 ¢. 


Call this greatest stress T,,. 


Then if @ < 2.orF< 4M or F< on 
u ¢ 

». pp OM... 22M. 

fT. =T= fs kek ch 


and if @ > 2, 
3F 4. 4F 


=@o .? * ¢ 3 
ahead jalee 7) teak tet 


In the first case the real strength of the section is | 


imited by the bending moment only; in the second case 
by the shear load alone. -The ordinary notions as to the 
locations of the severest shear stress and of the severest 
normal stress are wrong, except within the limits ¢ = 1 
and @ = 2. 

It is shown above that it is impracticable to choose 
such depths of uniformly loaded rectangular beams as 
will give equal stresses at neutral axis and at edges, 
except close to the end supports of the beam. But if 
the depth be varied throughout the span, keeping the 
section breadth constant, a proportionate end depth may 
be chosen such that the greatest stress on the end sec- 
tion, which is due solely to shear, equals the greatest 
stress on the central section due wholly to bending 
moment. If kh, /L be the chosen ratio of central depth 
to span, then to obtain this result the end depth h, should 
be proportioned to the central depth by 

Noe | Ie = Re | L. 

If it were worth while, the depth of section might be 
reduced outwards from the centre in the well-known 
theoretical proportion h/h. = 3 v7 I D1 in order to 
keep T constantly equal to T. out to the points at 
which ¢ = 2. This point is given by 


1/L =} (! a aes | 
L vil+?7 


and therefore h,/h. = .e. Soe where 7 = hk, / L. 
¥14+ 1/7 | 

If 7 = °1, this gives 1, = °0025L and hk; = ‘0995h,.! 
If = °2, then 4 = °019L and h; = *196h,. These} 
points are close to the ends, and the proportions prac- | 
tically the same as h, / he = he | L. 

At places where a heavy load is applied over a small 
surface, a compressive stress i is caused at right angles | 
to the main bending moment stress ¢. This stress | 
is, however, of an intensity sufficient to make it important | 
only close to the surface of application of the load; a 
little way inwards from this surface the rigidity of the | 
materials used by engineers results in the thrust of the | 
applied load being spread over a very rapidly widening | 
area. Now, this stress k does not alter the distribution 
of the normal stress ¢ due to M, nor the distribution of , 
the shear stress s due to F, over the section. The equa- 


tion for 3 =$sa — ¥’) or ; f (l — y) shows that 8 | 


always goes down to zero at the surface (y = 1), and is 
small near the surface. An approximation to the effect | 
of k is thus obtained by expanding to two terms only the 
square root in the equation 
1 / See ae ae Oe 
=> — “)2 2 - 

8m a4 C+ hi += set H+ 

and, therefore, 


2 
t+h 


2 


s 
tk 

Precisely the same approximation would be equally 
applicable when k =o. Thus the introduction of k | 
affects 8m by way of increasing the first term in the same | 
ratio as it decreases the second term; and, as the first | 
term is much larger than the second, the whole effect is 


tm =i (t — k) +sm=—t+ 


to increase s,, in a ratio less than (1 4 =} 


In tm. however, the first term is not affected by the | 
introduction of i, while the second, which is much | 
smaller, is reduced. Thus k has little effect on tm; and 
its small influence is in the direction of reduction. 

At the surface 8» becomes } (T + /) and t» remains 
unchanged equal to T. 

Again, if in addition to the bending moment M and the 
shear load F, the section be also subjected to a uniformly 
distributed tensive or compressive load P, then this will 
not affect either the magnitudes or the distributions over 
the section of the stresses ¢ and s due to MandF. The 
assumption is that two parallel sections close together 
do not appreciably differ in. area; but this assumption 
also underlies the orditiary ¢alculation of the intensity and 





jarea. Thus— 


- Ph 
t + p= T (u+ xin) for 


» (v + ae) for O. 


Turning to the question of are lamps, the most 
important part of the are for illuminating purposes is the 
glowing crater of the positive carbon, nh this therefore 
should be placed in the focus of the mirror. Continuous 
current alone is suitable for use with projectors, and alter. 
nating currents are never used for the purpose. In most 


| Here T still means the edge stress due to M alone, and ¥ | modern searchlights the carbons are arranged horizontally, 
| the ratio of distance from centre of section to half-depth ; | a method adopted by Schuckert at the same time as his 


real existence inside the section if p be less than T. 
| in the section is now 
, a ne 3\2) 
tei TH byt h4 V7 (y +2) + e(1 - wv) 
2. 1 d } 
At one edge y = + land ¢, = T + p. 
At centre of section y = 0 and ty, = ; + a/ A + 53 





| At zero (t+ p) y= — p/T and t, = 8, (1 as Fs) 
| 2 
| At the other edge, y = — 1, and t, = p — T. 


The general effect is to shift the curves of Fig. 1 hori- 
| zontally, the top edge stress being increased by p; while | 
' also the sinuosity of each curve is lessened, the maxima 
| and minima deviating less from the average straight line. 
The general character of the curve is the same, and it 
| only remains to search for the place where the curve gives 

the highest stress. We found that, when P = 0, the curve is | 


| but the “neutral axis,” or position of zero (¢+ p) 18 | parabolic mirror, but not adopted for Mangin mirrors 
shifted from this centre by y = — p/T, a position which has | until 1894. The author discusses at length the question 


of the most suitable current for various forms and sizes 


The equation for the maximum stress at any depth | of projector, and finds that for small lamps, using a small 


number of watts, a considerable increase in intrinsic 
brilliancy of the crater—i.e., the luminous intensity per 
unit of area of the section of the crater—takes place 
with increasing current strengths, and that the area of 
the crater does not increase in the same proportion as 
the total quantity of light. But at higher currents the 
increase in intrinsic brilliancy is very small. Also with 
increasing current strength the irregularity in the form of 
the crater increases, ‘and the carbons themselves are not 
so good in the larger sizes, so that practically there is no 
increase in penetrating power obtainable by increasing 
the current beyond a certain value. The formule given 
by the author show that the intensity of the total beam 
| of light emitted by a searchlight is directly proportional 
to the area of the mirror and to the intrinsic brillianc, 
of the source of light. The radius of action of a search. 
light furnishes an extremely untrustworthy measure of its 
capabilities. To increase the radius of a particular 





highest at the edges when ¢ < 2, but at the centre when | searchlight from 3000 to 8300 m., or 10 per cent., it would 


@> 2. 


j 
y=-—p ys ee Rear 


stressed edge. These are equal when 


| eaaV Tip. 


| So long as ¢ is less than this the greatest stress uny- 
| where in the section is to be found at the edge and equals 
iT +p; when 9 is greater than this the greatest stress 
| oceurs atthe centre of the section. In this latter case this 
| greatest stress can be calculated by the more direct 





formula % 
Sos) 
tm = or ? for [] section 
p+ A/p 4 (;F) 
= : for O section. 
* a 


9 


Tt is independent of M because it oceurs at the place 
where the stress due to the bending moment is zero, 





LITERATURE. 
Searchlights: Their Theory, Construction, and Application. 


By F. Nerz, translated by C. Rodgers. Archibald 
Constable and Co., Limited, London. 


Tuis volume meets a need which has been long felt by | 


the increasing class of users of searchlights, and those 
engaged in the installation of such appliances. There is 
probably little in Herr Nerz’s treatise which is novel to 
the limited number of experts by whom searchlights are 
designed and manufactured ; but, on the other hand, the 
naval officer and Royal Engineer, the shipbuilder, and the 
electrical engineer, will find in the present translation 
much of interest and sufficient technical detail to enable 
him to understand the theory and design of searchlight 
apparatus, and the practical applications of the many 
forms and details from which choice has often to be 
made. Herr Nerz has been long connected with 


| Siemens-Schuckert, and almost inevitably he draws most 


of his illustrations and data from the examples of 
apparatus turned out by the Niirenberg works; but at 
the same time the researches of, and improvements intro- 
duced by, other manufacturers—notably the Paris firm of 


' Sautter-Harlé et Cie.—are not overlooked. 


In a sense, searchlight appliances may be said to have 
grown out of the earlier developments of lighthouse 
apparatus. Primitive forms of searchlight reflectors were 


;made of silvered and polished metal, usually copper, 
| Similar to the old parabolic catoptric apparatus still to 
some extent used in lighthouses and light vessels. The 


difficulty of keeping the metallic surfaces of these mirrors 
in good condition under the influence of the great heat 
emitted by the electric arc, and the considerable loss of 
light on reflection, amounting to between 30 and 45 per cent., 


| are the principal objections to their employment. For 


many years the problem of making ‘satisfactory silvered- 
glass reflectors of parobolic form remained unsolved, and 
glass searchlight mirrors having spherical surfaces were 


in general use until 1886. The defect of ordinary spherical] 


mirrors is the inevitable spherical aberration following 
upon reflection at the surface. Numerous attempts had 
been made to utilise annular lens prisms and _ totally 
reflecting prisms of the Fresnel form for searchlight pur- 
poses ; but, although these are still almost universally used 
for lighthouse purposes, there are many disadvantages 
attending their application to searchlight apparatus. 


| Mangin’s discovery that spherical aberration on reflection 


from a spherical mirror could be almost entirely avoided 
by giving the glass the form of a concavo-convex lens 
instead of making it of uniform thickness, as had pre- 
viously been done, was a step in advance, and in the ten 
years following 1876 such mirrors were in general use. 
After Schuckert succeeded, in 1886, in manufacturing 
parabolic mirrors from one piece of glass the superiority 
of the néew profile dvér all others was speedily established. 





But when P is not zero we first note that the formule | source of light by 46 per cent. 
first given show that at the centre t, > s, and also at 
so. Therefore we need only compare 
| tm at the centre with its value T + p at the most severely 


| be necessary to increase the intrinsic brilliancy of the 
Thus searchlights of quite 
small size give fairly good results in comparison with 
larger and heavier types, and for this reason too much 
should not be asked of field equipments, more especial], 

as very light gear, which can be easily transported, is the 
only kind which is of any use. The author considers 
that apparatus with glass parabolic mirrors of 600 mi. 
diameter is the maximum size which can be used in the 
field. A chapter is devoted to the description of field 
equipment and powercarts. Steam-driven generators for 
the latter are now seldom or never made. They have been 
replaced by generators driven by petroleum engines, or, 
more usually, by petrol motors. The author believes that 
| petrol motors will come into general use for military 

| purposes. ; 

For the purposes of naval warfare and manceuvres the 
| use of searchlights is of immense importance, and a vast 
| amount of ingenuity and research has been expended in 
| devising mechanical and electrical contrivances for this 
| class of projectors. The author's experience leads him to 
| think that, in order to get perfect burning of the are, 
| currents of not more than 120 ampéres should be used on 
| board ship. The design of dispersing apparatus is one of 
| the many details to which careful attention has been 
| given in recent years. Searchlight apparatus, especiall) 

those patterns designed for naval use, must be capable 
| of rapidly extending the area of illumination and concen 
| trating the beam as may be required. To obtain an ex 
| tended beam, dispersers, consisting of vertical plano 
convex prisms, may be used, which, in case of need, can 
be substituted for the plain glass face of the searchlight. 
But for naval purposes the changing of the glasses takes 
too much time and is difficult when large searchlights 
have to be dealt with. In cases where only a few search- 
lights can be erected on board, and the number i: 
insufficient to provide an adequate equipment both with 
and without fixed dispersers, those fitted with double dis- 
persers are frequently used. The double disperser con 
sists of two parallel faces of plano-convex prisms arranged 
vertically, the faces being separated by an interval capable 
of rapid and easy adjustment and variation. The inner 
set, or that nearer the arc, has the convex faces of the 
prisms directed towards the source of light and serves to 
diverge the beams. The outer set is placed in a reverse 
position, and at a certain interval has the effect of re- 
concentrating the diverged beams by refraction into 
— rays. If, however, the outer set of prisms is 

rought to a point between the foci of the inner set and 
the plain surface of the latter, the rays are given increased 
divergence by refraction. Thus by merely varying the 
spacing of the two dispersers, the beam may be either con- 
centrated or diverged in the horizontal plane. This 
device introduces considerable loss of intensity by absorp- 
tion and refraction of light in passing through the double 
glass faces, and it is, we think, possible that, for com- 
paratively small angles of dispersion, at any rate, the 
divergence of the light rays, due to a slight ex-focality of 
the light source, might be found equally, if not more 
economical of intensity. 

The author devotes considerable attention to the 
design of shutters and similar appliances for occulting 
the light rays for signalling and other purposes, and 
describes in detail most of the devices in ordinary use. 
The last chapter of the volume is devoted to power 
supply for portable or fixed searchlights, and many of the 
most recent types of plant are illustrated. The mathe- 
matical part of the volume deals with the subject in a 
simple and clear manner without the introduction of 
abstruse calculations. As to the translation, it is sufti- 
cient to say that Mr. Rodgers has done his work carefully, 
and has evidently avoided a too-slavish rendering of the 
German text. 
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SANGANEB LIGHTHOUSE, RED SEA. 


pea 

Tux construction of the lighthouse which is to serve as 
the “land fall” for the new harbour of Port Sudan has 
recently been completed, and the light was first exhibited 
to the mariner on 15th February last. Port Sudan is the 
sea terminal of the new railway which connects the Nile 
at Berber with the Red Sea. The construction of the 


line was decided upon by the Sudan Government in 1902. | 
Originally Suakin was intended as the sea terminal of | 
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Fig 1-MAP OF PORT SUDAN AND SUAKIN 


the railway, but the poor natural facilities for the develop- 
iment of that port and the difficult and dangerous approach 
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reef—Fig. 2—lies at a distance of about 15 miles north- 
east of Port Sudan. It is about three miles in length, 
and has a maximum breadth of over one mile. The reef 
encloses a lagoon having a depth in places of over 
26 fathoms. The lighthouse is erected at the southern 
extremity of the reef, and is connected with the inner 
lagoon by an approach viaduct, terminating in a landing 
| stage at the edge of the deep water. : 

| The tower is of steel open-work construction, founded on 
a masonry and concrete platform, which distributes the 
weight of the structure over the coral surface of the reef. 
| The height of the fecal plane above high water is 165ft. The 
tida] range at the reef is almost negligible, the maximum 
variation being about 4ft. At the site of the tower the 
| maximum depth of water is about 5ft. The surface of 
the concrete platform is placed at a level of 12ft. above 


| 
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| is constructed, carrying a two-storied building, containing 
| quarters for the keepers, store-rooms, kc. Above the open 
| work portion of the tower is a service-room, placed under 
| the lantern, to which it is connected by a staircase. The 
| walls of the service-room are double, the outer skin being of 
| steel plates, and the inner lining of oak. A space is left 
| between the walls for ventilation. The keepers’ quarters 
—Figs. 6 and 7—are constructed of steel framework, faced 
| internally and externally with cork bricks, set in and 
| coated with plaster. This construction ensures a maximum 
of protection from the heat. The internal partitions are 
double, and also constructed of cork brick, with air spaces 
between the faces. The ceilings are of cork slabs, and 
the roof covering of copper, with a large ventilator sur- 
rounding the central stairway. The lower floor is 
constructed of concrete arches hetween steel joints, over 
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‘Fig. 3-THE SANGANEB LIGHTHOUSE 


to it through a sea closely dotted with coral reefs led to | 


the appointment of a Commission to inspect other sites 
on the Red Sea littoral suitable for the establishment of a 
new port capable of serving the needs of the Eastern 
Sudan. The choice fell upon a fine natural harbour 
about 28 miles to the north of Suakin, and at the 
northern extremity of the string of reefs which lines the 
channel forming the approach to the latter port—Fig. 1. 
The harbour was known as’Sheik el Barghut, which name 


Soundings in fathoms below 
low water. 
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Fig. 2—SANGANEB REEF 


Was changed about three years ago to that of Port Sudan. | 
| pieces, each consisting of two 2}in. bolts, secured to the 


In 1904 the Government decided to make this harbour 
the terminus of the line, and to construct extensive quays, 
warehouses, and landing places in it. At that time Port 


dwellers in the neighbourhood being a few tribes of 
wandering Bedouins. The railway was opened for traflic 
in 1906, a branch line to Suakin being completed about 
the same time. 
: The only danger lying in the approach to the harbour 
b * coral reef known as Sanganeb, and upon this has 
een erected the lighthouse which we now describe. The 


Ms ' | 5ft. below the base of the frame. 
Sudan was in a practically uninhabited state, the only | sists of two steel channels 2ft. 8in. in length. 


the coral, or 7ft. above maximum high water, the parapet 
walls being carried 3ft. higher—Fig. 3. 


laid with tiles. Wood-floored baleonies surround the 


| building at each floor. The central staircase is cylindiical 


The bases of the eight main columns of the tower | in form, 6ft. 6in. diameter internally, with spiral stairs. It 


are connected to a steel lattice framework, octagonal | 
in plan, and 5ft. deep, which is embedded in the | 


concrete and masonry of the foundation. The outer 
wall of the concrete foundation is formed by two 


series of hollow blocks or boxes of reinforced con- | 
crete, U shaped in section, each block in the outer series | 


measuring 6ft. 6}in. in length, 4ft. lin. high, and 2ft. 8in. 

wide—Fig. 4. 
| and open tops. 
| are only 2ft. in width. 
| the two series. 
{sunk on to the coral bed which had previously been 
| levelled to receive them. As soon as the blocks were in 
| place they were filled with cement concrete, and the space 
| between the two series was also built in solid with similar 


The inner series is similar, but the blocks 
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q ‘ , 
} Fig. 4-CONCRETE FOUNDATION 
| 


material. The blocks were constructed at Suez, and 


taken to the reef ready to sink into place in the work. 


| wall the space enclosed by it was filled with cement con- | 


After the construction of the outer octagonal foundation | 


| crete to form a bed for the steel base framework, and a 
| masonry wall and parapet constructed above the rein- 
forced concrete blocks —Figs. 3 and 5. 

The steel base, in addition to being embedded in the con- 
crete platform, is anchored by means of eight anchor- 


top of the steel framework by gun-metal nuts and carried 
Each anchor-plate con- 


The tower is designed to withstand a wind pressure of | 
50 lb. per square foot. The main columns consist of T bars 
braced horizontally to each other and to the central shaft, 
in which is constructed the staircase. The T columns are 
also braced diagonally both on the faces of the tower and 
radially to the central shaft. 

At a level of 36ft. above the concrete platform a deck 





The blocks were formed with closed bases | 


A space of 2ft. was left between | 
The blocks were floated into place and | 


extends from the base of the tower to the service-room 
floor. 

At the level of the lower floor of the quarters a steel 
girder bridge is thrown over the space between the tower 
and the edge of the concrete platform, where a light steel- 
braced tower is constructed to carry an oil store and 
hand crane. The latter is capable of lifting one ton at a 
radius of 15ft. 

Bath and w.c. accommodation is provided in detached 
structures placed on the concrete platform at the base of 
the tower. Fresh water for the use of the keepers is 





Fig. 5—PLAN OF FOUNDATION 


stored in four galvanised steel tanks, each of 190 cubic 
feet capacity, sunk in the concrete platform, and com- 
pletely encased to give protection from the heat. Pumps 
are installed to raise the water to the level of the keepers’ 
quarters. 

The approach gangway between the platform at the 
base of the tower, and the inner lagoon—Figs. 3 and 8— 
is about 500ft. in length. The gangway has a deck width 
of 10ft., and is of timber, carried upon masonry piers 
founded on reinforced concrete blecks similar to those 
used in the construction cf the foundations of the tower. 

For use during the construction of the work temporary 
tram roads were laid down over the surface of the reef 
between its southern extremity and the inner lagoon. 
The tramways as well as the temporary platforms for 
storing material, workshops,and workmen’s barracks were 
earried on piles or piers above the surface of water, which 
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averages 83ft. deep over the whole area of the reef. The 
positions of the temporary works are shown in Fig. 8. 


The optical apparatus is of the first order, and consists 





Fig. 6—-STORES AND WORKSHOPS 


of four dioptric lens panels of 920 mm. focal distance, | 
giving a short white flash every 5 seconds. The appa- 
ratus revolves once in 20 seconds. The revolving | 
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Fig. 7—KEEPER’S QUARTERS 


; ; 
parts are carried upon a cast iron annular float rotat- | 
ing in a mercury bath—Fig. 9. The construction of the | 
apparatus is clearly shown in the drawing, and no detailed 


Landing place 


South 





Fig. 8-APPROACHES TO LIGHTHOUSE 


description is necessary. The illuminant is an incandes- 
cent oil vapour burner similar to those we have described | 
in previous issues.* The incandescent mantle is 55mm. 
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~~ «+ Fig. 9=THE OPTICAL APPARATUS 
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| 165ft. above high water, is 22 nautical miles. 


| work was completed on the 24th January, 1907, when the 
| structure was handed over to the Egyptian Lighthouse | 
| Administration. 


diameter. The supply of oil to the burner under pres- 
sure,.is, effected, byja means ‘which has not yet been 











Fig. 1O—-THE COMPLETED LIGHTHOUSE 


generally employed in connection with lighthouse appa- 
ratus. In the ordinary form of apparatus the oil is con- 


Workmens 
/barracks 


tained in a steel reservoir, and is kept under an air | 
pressure of about 65]b. per square inch by means of a 
small air pump. In the case of the installation we are 
now describing a cylinder of compressed carbon di-oxide 
replaces the air and air pump, the supply to the oil reser- | 
voir being kept at a constant pressure of about 60 Ib. per | 
square inch by means of a reducing valve on the connect- | 
ing pipe between the two vessels, Both the oil and CO, 

vessels are suspended beneath the revolving lens table, 

and rotate with it, as well as. with the burner and burner 

stage. A constant level oil lamp is attached to the | 
apparatus as a “stand-by ” in case of failure of the incan- | 
descent installation, and a six-wick oil burner is provided, | 
and can be rapidly exchanged for the incandescent burner | 
when required. The rotation of the apparatus is effected 

by clockwork, the weights falling in the central tube of 

the staircase around which the stair treads are placed. | 

The lantern is 11ft. 6in. diameter internally, with a roof | 
ventilator of Trinity House pattern. The murrette or | 
base is of steel plates lined internally with teak, an air 
space being left between for ventilation. Two tiers of 
“ hit-and-miss” ventilators are provided in the walls of 
the base. The range of the light, due to its elevation of 
“A general | 
view of the completed lighthouse is shown in Fig. 10. 

The contract for the work was placed in the hands of 
Messrs. Schneider et Cie., of Chalons-sur-Saéne, in 
September, 1905, the erection of the tower and the con- 
struction of the foundation and subsidiary works being 
carried out by Messieurs Guétin et Charvaut. The 
Société des Etablissements Henry-Lepaute, of Paris, was | 
responsible for the optical apparatus and lantern. The | 








| 
THE MANUFACTURE AND USE OF FERRO- | 


ALLOYS. 
No. J. 

Tuts important electro-metallurgical industry is a growth | 
of the last ten years, the discovery of the effects produced | 
by small percentages of certain metals upon iron and | 
steel, and of the best methods of manufacturing these | 
alloys, having been largely due to research work carried | 
on since 1895. 

Two methods of manufacture are employed :—(1) The 
aluminium reduction process, the details of which have been 
worked out by Goldschmidt; and (2) the electric furnace 
processes, of which those of Girod, Keller and Heroult | 


| are the best known. 


The aluminium reduction method of Goldschmidt 
depends upon the great affinity of aluminium for oxygen. 


|The aluminium acts both as reducing agent and as the 


source of the thermalenergy. The oxide of the metal to be 
*Tue Eneinzzr. ‘‘ Cape Race Lighthouse,” May 3rd, 1907. . 





reduced is mixed with ferric oxide and aluminium powder, 
in proportions calculated according to the character of 
the alloy desired, and the charge is then fired with 
barium oxide cartridge, exactly as in the ordinary use of 
“Thermit.” If the pure metal is desired the ferric oxide 
is omitted from the charge. The reduction proceeds jn 
the usual way, a slag of molten alumina containing the 
impurities of the oxide being formed, and floating in the 
crucible above the molten alloy of iron and the other 
metal. The advantage of this method of manufacture js 
the complete absence of carbon from the mixture, and, 
therefore, from the finished product. The disadvantaves 
are the presence of aluminium or alumina in small jer. 
centages, and the higher cost as compared with the 
electric furnace method of production. The purpose for 
which the alloy or metal is required niust therefore settle 
whether the freedom from carbon is worth the higher cost 
of manufacture or not. Dr. Goldschmidt has informed the 
writer in a recent letter that the following metals and 
alloys are being made by the aluminium reduction 
process :- 

Chromium, manganese, molybdenum, ferro-vanadiun, 
ferro-boron, chromium and molybdenum, ferro-titanium, 
manganese and titanium, manganese and boron, man. 
ganese and copper, manganese and tin. 

The application of the aluminium reduction process for 
the manufacture of these metals and alloys has increased 
considerably in England, France, Germany, and America, 
but no figures are available showing the output in the 
various countries. The most important works where this 
process is carried on are the Chemische Werke und Zinn. 
Hiitte of Goldschmidt et. Cie. at Essen, in Germany. 

The electric furnace methods of producing ferro-alloys 
are based largely upon the research work of Moissan, 
carried out in Paris in the years 1890-1895, and recorded 
in his book, ** Le Four Electrique.” 

The oxide or ore of the rarer metal is mixed with ferric 
oxide and suitable slagging materials, and after the addi- 
tion of the necessary amount of carbon for reduction 
purposes, it is heated in an electric furnace of the resist- 
ance type until the reduction of the metals is complete. 
The metallurgical side of the process is similar to others 
in which carbon is used as reducing element, but electric 
heating is required in order to obtain the high tempera- 
ture demanded for the reduction of the oxides of the 
rarer metals. 

The furnaces used in the manufacture generally are 
designed for resistance heating, but combined are and 
resistance heating is employed in the earlier stages of the 
operation. Thesimplest form of furnace is a rectangular 
column of square cross section lined with suitable refrac- 
tory material, and provided with two massive carbon 
electrodes, one fixed in the base of the furnace, and pr: 
ferably water-cooled, the other suspended in the shaft of 
the furnace, and movable in either a horizontal or vertical 
direction. As refractory material, the ore or oxide used 
for the reduction process is most suitable, since this con- 
tains only the elements already present in the charge; 
and by cooling the outside walls of the column and 
making these of sufficiently wide cross section, adequate 
working room is left for the conduct of the reducing and 
smelting process. The mixture of ore, coke, and slagging 
materials in a finely-divided state is charged into the 
furnace from above, and the molten metal or alloy is 
tapped periodically at the foot of the shaft. The modi 
fications of this primary form of furnace designed and 
used by Heroult, Keller and Girod, will be described later 
on in this article. 

The chief centres of the ferro-alloy industry are in 
France and Switzerland, many of the water powers deve- 
loped and works erected for calcium carbide production 
in the years 1895-1900 being now devoted to the newer 
and more profitable manufacture. In France the Société 
Electrometallurgique Francaise, with works at La Praz and 
at St. Michel, and Messrs. Keller, Leleux et Cie., with works 
at Livet and at Kerrousse, are the chief producers; while the 
Société Anonyme Electrometallurgique Girod utilises over 
25,000 horse-power in the manufacture of ferro-alloys at 
three works situated on the borders of France and 
Switzerland. In America the ferro-alloys industry is less 
developed, and the most important producers are a com- 
pany which has taken over the old Willson carbide works 
at Kanawha Falls, and the Electric Smelting and Alumi- 
nium Company (Cowles Bros.) at Lockport, New Jersey. 
Other companies producing these alloys are the Sociét« 
la Neo Métallurgie, with works at Nétre Dame de 
Briangon, France; the Bosniche Elektricitits Gesell- 
schaft, with works at Jaice, Bosnia; T. Goldschmidt and 
Co., with works at Essen, Germany; while at Bitterfeld 
in Germany, Mattrei in Austria, Sarpsborg in Norway, 
Meran, Lonza, and Gampel in Switzerland, some portion 
of the available power is being devoted to the production 
of ferro-alloys. 

As regards the purity of the ferro-alloys produced, the 
percentage of carbon has been gradually reduced, and the 
amount of the rarer metal has been increased, as experi- 
ence has been gained in the conduct of the furnace pro- 
cess. This improvement in the product has, of course, 
necessitated the use of purer raw materials, and the low 
carbon ferro-alloys now manufactured by the electric 
furnace method are proportionally much higher in price 
than the high carbon alloys produced in the early days 
of the industry, and still turned out and sold for special 
purposes. The alloys are now, in fact, manufactured and 
sold under various grades. Ferro-chrome, for example, 
can be obtained containing from 9 per cent. down to 
1 per cent. of carbon, with chromium contents ranging 
from 25 per cent. up to 60 per cent. 

The following are brief descriptions of the more impor- 
tant works producing ferro-alloys in Europe and America :— 

Société Anonyme Electro-metallurgique Procédé Paul 
Girod.—The three works operating the Girod furnace and 
process for ferro-alloys manufacture are situated at Ugine, 
Courtepin, and Montbovon—on the borders of France 
and Switzerland—the first-named being in France and 
the other two in Switzerland. The works at Ugine are 
the most important, the development of water-power 
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here having been commenced in 1903, The waters of 
the river Arly are impounded by a dam some distance 
above the power-house, and by means of a pipe line 
1840ft. in length and 52in. in diameter, a head of 416ft. 
;; obtained at the turbines. The power-house contains 
18 units, half of 600 horse-power and half of 300 horse- 
power capacity, the turbines being of the Neyret-Bremier 
type, and an aggregate of 8100 horse-power is obtained 
at the turbine shafts. They are direct-coupled to the 
dvnamos, fifteen of which are wound for direct current 
supply, and three for alternating current. The furnace- 
house is 400ft. in Jength and adjoins the power-house. 
The works at Montbovon were commenced with 1000 
horse-power in 1899, and now utilise 4500 horse-power ; 
while the third works at Courtepin were started in 1903 
vith 1800 horse-power and now utilise 5000 horse-power. 
The annual output of ferro-alloys by the three works, 
cording to the latest official figures, is as follows : 


ie 
Ferro-siligon (50 per cent. ) 5000 tons. 
Perro-silicon (30 per cent.) 1000 tons. 
Ferro chromium 2000 tons. 
(First grade “45 per cent. carbon) 


Ferro tungsten 800-900 tons. 
(Second grade 2*5 per cent. carbon) 
Ferro-molybdenum 50 tons. 


Ferro-vanadium 5 to 10 tons. 


The Girod furnace and process yield alloys of very low 











Fig. 1—-GIROD FURNACE-RESISTANCE TYPE 


carbon contents, and the production is therefore readily 
sold to makers of special steels. The company is, in fact, 
reported to be the largest producer of ferro-tungsten in 
the world, and the Sheffield steel makers are stated to be 
consuming two-thirds of all it produces. The first grade 
ferro-tungsten produced at Ugine contains 85 per cent. 
tungsten ; the second grade, 72 per cent. 

Two types of furnace are employed at these works, 
according to the degree of heat required in the reductive 
process. For the lower range of temperature up to 
1500 deg. Cent., the crucible furnace shown in Fig. 1 is 
employed. The crucible A is made of some highly 
refractory material, and is surrounded 
graphite in granular form B. Carbon blocks P,P.P,P, are 
placed at equal distances around this ring of resistance 
inaterial, and are separated by insulating blocks to prevent 
short cireuits. The furnace is mounted on trunnions for 
facilitating discharge, and in order to prevent unequal 
heating of the crucible, due to the current selecting the 
shortest path from one electrode to the other, Girod has 
taken out an additional patent--No. 13,690 of 1905- 
covering the use of ferro-silicon as resistance material in 
this type of crucible furnace. By making use of different 
grades of this alloy, different degrees of resistance can be 
obtained, and in this way the heating effect can be 
equalised. The furnaces of this type at Ugine each 
utilise 200 horse-power, and under normal conditions of 
work produce from 1000 to 2000 kilos. of ferro-alloys per 
day. For temperatures above 1600 deg. Cent. the 
furnace shown in Fig. 2 is employed. 

This furnace is cylindrical in shape, and is mounted, as 
YY : 
Yp rr 





























Fig. 2-GIROD FURNACE- ARC AND RESISTANCE TYPE 


before, on trunnions. The furnace body is lined with 
tuagnesia brick, while the cover is made of silica brick. 
The bottom of the furnace is formed of a number of 
water-cooled iron plates embedded in the brickwork. 
Each plate is connected with the body of the furnace by 
canals running through the brickwork, and the electrical 
connection between these plates and the charge within | 
the furnace is obtained by filling the canals with | 
molten soft iron just before the furnace is put into use. 
The upper electrodes are four in number, and consist of | 
Inassive carbon blocks, suspended with their lower ends | 
i contact with the raw materials, or with the slag | 
ering the molten metal. These carbon blocks are 
connected in parallel to one pole of the supply main, 
While the sole plates of the furnace are connected to the | 
other. Alternating current is employed with this type of | 
furnace, since direct current might produce electrolytic 
action in the molten charge. 

(2) La Compagnie Electrothermique Keller Leleux et 
‘'e.—This company operates the Keller furnace and 
process at Livet and Kerrouse, Isere, France. The Livet 
works is the larger of ‘the two, and draws its power from 


by silicon and | 


| conductors. 


the river Romanche by means of a dam and an under- 
ground tunnel 14 miles in length. A head of 200ft. is 
obtained at the power-house, where two sets of generating 
units are installed—one set generating at high pressure 
for transmission to the town of Grénoble, and the other 
set generating at low pressure for use in the metallurgical 
works. The last-named set comprises five Neyret-Bremier 
turbines, each of 1200 horse-power capacity, direct 
coupled to monophase Thury dynamos. The furnace- 
room, which adjoins the power-house, contains six 
furnaces, each of 1200 horse-power, supplied with current 
by the low-pressure genenators, and three furnaces, each 
rated at 1500 kilowatts, taking current from the high- 
pressure units. The maximum daily output of ferro- 
alloys when all the furnaces are in work is 45 tons, 
equivalent to 15,000 tons per year. 

Fig. 3 shows a sectional elevation of the Keller furnace. 
The furnace is of the resistance type, and consists of two 
vertical iron-cased shafts A and B, connected below by a 
| horizontal canal C D. The shafts are lined with burnt 
dolomite and tar, and each is provided with a massive 
carbon block electrode G slung in chains, and movable 
either in a horizontal or vertical direction. The base of 
| each shaft is also provided with a fixed carbon electrode 








| E, connected externally to the other base electrode by | 


thick copper bars F. 


length. within the shaft. When starting the furnace the 
charge of ore, coke, and slagging materials is placed in 
| each shaft to a depth of 18in., the movable electrode is 
| brought down upon it, and the preliminary heating occurs 


| 
| The vertical electrodes hang for two-thirds of their | 
j 
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SectionC-D. 
. 3—THE KELLER FURNACE 


Fig 


—by combined are and resistance heating—the current 
passing from one shaft to the other by the external copper 
When this stage is over, and the charge has 
been sufficiently heated to cause reduction of the ore and 


| to produce molten metal, which runs into 4nd fills the 


lateral canal C D, the current passes from one electrode 


| tothe other entirely through the charge within the fur- 
|nace, and the external conductor F only comes into 


operation if any stoppage occurs. As the charge sinks in 
eath shaft fresh raw materials are added from above, and 
the electrodes are raised from time to time so that their 
lower ends do not come into contact with the molten 
metal collecting on the sole plate of the furnace. The 
removal of temporary blocks due to cooling is provided 
for by the use of the secondary electrode shown at J. The 
vertical electrodes of this furnace are each formed of four 
carbons of square cross section, measuring 34in. on the side 
by 56in. in length. The amount of. electrode carbon con- 
sumed is stated to be small, the average being about one 
inch of their length per day. At this works, ferro-silicon, 
ferro-chrome, ferro-tungsten and electro-silico-spiegel—an 
alloy containing iron, silicon and manganese—are the 
chief products. Ferro-silicon is the most important of these, 
being manufactured in several grades, ranging from 25 per 
cent. up to 75 per cent. at the rate of 6000 tons per 
annum. 

Ferro-chrome is produced at the rate of 1200 tons per 
annum, in three grades containing 60 to 65 per cent. 
chromium and 5 per cent., 7 per cent., or 9 per cent. of 
carbon. 

_ Ferro-tungsten is produced only in small amounts 





and contains 75 per cent. to 80 per cent. of tungsten, and 
1 per cent. of carbon. 

Electro-silico-spiegel is obtained by heating together 
ferro-silicon, flint, carbon, and the manganese ore, to a 
temperature below the volatilisation point of manganese. 
The product contains 22 to 24 per cent. of silicon, and 35 
to 40 per cent. of manganese, and since it is about 
double the strength of the ordinary silico-spiegel made in 
the blast furnace, it is finding extensive use for the 
manufacture of manganese steels in English, German and 
Italian steel works. The method of production used at 
Livet has been patented by M. Keller and about 5400 
tons of this special alloy are reported to be turned out 
there per year. 

The works at Kerrouse are much smaller than those at 
Livet, and utilise a fall of only 8ft. on the R. Blavet near 
Hennebont Morbihan. The power developed amounts to 
600 horse-power, four 150 horse-power turbines direct 
coupled to two 300 horse-power alternators being used. 
The furnace plant corresponds to this power, being of the 
resistance type already described, and the furnaces are 
utilised for the manufacture of high grade ferro-silicon 
exclusively. 


THE PORT OF LONDON COMPARED WITH 
OTHER PORTS. 


Dvriné last autumn, Sir R. M. Beacheroft, with six 
other members of the Rivers Committee of the London 
County Council, together with the Chief Engineer and the 
Rivers Committee Clerk, made an inspection of the docks 
in the Port of London, and those at Manchester, South- 
hampton, Cardiff, Barry, Bristol, Avonmouth; and also 
the continental ports at Antwerp, Rotterdam, Bremen, 
Bremerhaven, and Hamburg. 

In justice to the Committee it is right to mention that 
these visits were made by the members at their own 
cost ; the only expenditure to which the Council has been 
put has been the expenses of the officers of the Council. 

A report of this inspection has recently been issued 
giving a general summary and comparisons of the ports 
inspected, together with an appendix containing informa- 
tion as to the controlling authorities, engineering features 
of the docks and their approaches, railway and transit 
arrangements, character of the trade and shipping, 
finance, &e.* 

The report with the appendix is an instructive and 
valuable document, and deserves the careful consideration 
of all interested in the trade and navigation of our larger 
class of ports. 

The object of the Committee in undertaking this inspec- 
tion, as set out in the report, was to obtain the latest 
information on the subject, and in order that the Council 
generally, with this information before them, might be 
able to appreciate the importance of the subject, so far as 
London is concerned, and draw useful deductions and 
comparisons. 

The Committee appear to have been very much im- 
pressed with the fact that while very large works of 
improvement have béen carried out during recent years 
in the other ports they visited, the only development of 
any consequence in the Thames during the last ten years 
has been an outlay of about 14 millions by the Surrey 
Commercial Dock Company. At Liverpool the Mersey 
Docks and Harbour Board, besides the enormous capital 
outlay of the last few years, are now arranging for an 
outlay of four millions in new deep-water docks. At Soutb- 
ampton, Cardiff, and Avonmouth large, new deep-water 
docks are in process of construction, while the docks at 
Barry and Manchester have only been completed within 
the last few years, the expenditure on the five ports reach- 
ing ten millions. At Antwerp a vast scheme of dock 
development is in progress at an estimated cost of 12 
millions, and this is exclusive of the scheme of the 
“Grand Coupure.” At Rotterdam, besides great improve- 
ments to the waterway, a large deep-water dock has 
recently been completed. Both in the river Elbe and the 
docks at Bremen and Bremerhaven great improvements 
have been carried out, and further works at a cost of 24 
millions are under consideration. At Hamburg very 
extensive improvements have recently been effected, and 
the river channel has been dredged to a depth of 26ft. at 
low water. 

As regards the depth of the waterway at the different 
ports the Committee report that the Thames has the 
advantage of most of the continental ports visited. The 
Thames has a depth at low water of spring tides of from 
24ft. to 26ft. from the Nore to Gravesend, and this is being 
increased to 30ft. From Gravesend to the Albert Docks 
the low water depth is from 22ft. to 24ft.; with a rise of 
tide of 20ft. At Rotterdam the waterway has been 
dredged to 25ft. at low water, but the rise of tide is only 
4ft. At Hamburg the depth of the channel of the river 
approach is 26ft. at low water, the rise of tide being Tit. 
Antwerp has an available depth of from 20ft. to 23ft. at 
low water, with a rise of tide of 15ft. Of the British 
ports Southampton is the most favourably situated, with 
a low water depth of 80ft. and 423ft. at high water, and 
having the advantage of four tides in the day. The 
entrance to the Mersey has been dredged to 28ft. at 
L.W.S.T. At Manchester the Ship Canal has a depth of 
28ft. throughout the Canal. 

As regards the open quay system, of which so much has 
been heard recently, the conclusion arrived at is, that when 
the range of the tide exceeds 13ft. to 14ft. closed docks are 
necessary for large vessels with mixed cargoes. At 
Southampton, with an average rise of 12}ft., the docks 
are open, as they are also in the Clyde. At Liverpool and 
the ports in the Bristol Channel closed docks are in use. 
At Rotterdam, Bremen, and Hamburg, where the rise of 
tide is from 4ft. to 7ft., all the docks are open basins. At 
Antwerp, with a rise of from 14ft. to 15ft., both closed 
docks and deep-water river quays are in operation. 

The Committee were very much impressed by the 





* Report of the River Committee of the London Council. 1907. King 
and Son, Westminster. Price Is. 2d. 
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extensive nature of the railway facilities afforded at the | After the witness had replied to a few questions by the 

continental ports, and at most of the British ports. At Commissioners, Mr. Carlton, Engineer Surveyor of the 
ractically all the continental ports lines of railway are | Consultative Department of the Board of Trade, was 
aid along the water edge of the quays, with a plentiful | called, and said that he, in association with Mr. Vose, had 

provision of cranes capable of lifting goods from the examined the boiler after the explosion, and that he had 

vessels direct on to the railway trucks or into the sheds | carried out tests on a similar drum end at Renfrew. His 

and warehouses. It is remarkable that in London and | report on the explosion runs as follows :— 

Liverpool, the two largest ports in the world, the facilities | 

are not anything like so complete. To be set against this NATURE OF THE EXPLOSION. 

is the fact that both London and Liverpool are largely | The back end of the right-hand thermal storage drum fractured 

rts of destination, and dispose of much of their goods | circumferentially at the knuckle or junction of the dished part 

y cartage; and in London the docks are spread over and the flange, the dished part being entirely blown away, leaving 


2 Sg Voge Bp an opening practically the full diameter of the dtum through 
about 20 miles, while on the Continent they are con. | which the fluid contents were discharged. The unbalanced 


structed close to the centre of the cities. : | pressure on the opposite end, which at the time was 160 1b. per 
_ The general deductions drawn from the visit of inspec- | square inch, caused the drum to be projected like a huge rocket 
tion are :— almost in a longitudinal direction relative to the drum, and it 
That extraordinary rapid and extensive improvements | lighted in a neighbouring gasworks about 95 yards away, 
in accommodation and equipment are taking place in all —— aaa walle ‘before it come to vest, ie 
the ports visited, and that no effort is being spared both | Facing the back end of the drum the rip commenced at the 
to attract business and to anticipate growing require- | lower right-hand side where it had sreviously been leaking 
ments; and that although since 1886 the tonnage of | through a crack in the plate, and ane outwards and upwards 
shipping entering the Port of London annually has in- | from the bottom, the dished part of the end being entirely blown 
creased from 12 to 17} millions, and although this increase | bis Sager fig oe PS aa See ae YS tp eT ee 
——— fairly to keep pace with that of the principal No. 5 were somewhat displaced by the explosion, causing many 
British and continental ports, yet there is good reason to | of the steam and water pipe connections and mountings to 
fear that the rate of increase in London shipping | be broken. The main steam range of pipes to which all the 
must be retarded unless prompt measures are taken | boilers were connected was partly carried away, and the steam 
to provide additional and up-to-date accommodation. | from the whole of the boilers escaped. The roof of the boiler- 
That a comparison cannot well be drawn from the house was blown off and the walls seriously damaged. 
continental ports with regard to the system of levying CAUSE OF THE EXPLOSION. 
dues and charges, inasmuch as those ports are adminis- | ‘Theend plate failed owing to the presence of an extensive circum- 
tered and financed wholly from Imperial or municipal | ferential defect consisting of a long continuous crack and a series 
sources, and no separate accounts of the ports are avail- | of small overlapping cracks on the inside of the plate at the knuckle 
able; but it is a fact that there are practically no port | Joiming the dished part and the flange. The defect altogether 
dues on goods in these ports ‘ extended two-thirds round the circumference at the bottom 
: and sides. The plate was fin. thick, but the sound metal remain- 
ing at the bottom of the defect was only from ;,in. bare to in. 
thick, and at one place at least, at the lower right-hand side, 
facing the fractured end, the crack had penetrated entirely 
through the plate for a length of 2,,in. The leakage from this 
part had been observed three days prior to the explosion. In the 


GREENWICH BOILER EXPLOSION. 
i remaining good part of the plate extending about one-third of the 


We dealt in our last issue with the evidence taken | D ne-thir 
before the Commissioners of the Board of Trade, Messrs. | °i"¢umference several defects also existed, one being 54in. long, 
one 2kin. long, and one 2in. long, and there were also other 








Hudson and Hallett, on Wednesday, 15th. Mr. Ritchie, smaller ones. ‘The whole of the above defects, including the large 
steel Works manager at Wm. Bearamore and Co.'s Park- |; one, were found to run round the knuckle along the edge of a | 
head Works, was still under examination when the Court | chain of deep indentations which had been formed in the boiler | 
rose, and on Thursday morning he answered questions put shop. Some of the indentations were jin. deep, and slight local | 
by Mr. Nicholls, who was acting for Babcock and Wilcox. cor sas as ho oes he ee ee — ng ge a 
ng se ot gs : —— cg vege Ey of pment pre | that great power had been applied, and a series of incipient cracks 
st, 8 ry would appear to have been formed at the time al the ed f | 
stand umpact might be gauged from the tensile and bend- pag indlentations cea the flange : Pegg. Ba pn ted 
ing tests. A full analysis from the charge was not made | of the plate where indented was also hardened by the crushing it 
by his firm. ‘lhe pig iron and steel serap going into —— 1 Br pr amar one Brion id ner — | 
>, > alwe } "ac e ar a roug UNC. ole. Moreover, | 
= ar area age sa fully ag sed, hen a not usual it is probable that the restricted flow of the metal due to the | 
Mi en nig ta tt one to He did war ana O% ge — indenting and crushing had left an adjacent zone of metal at the | 
eaving the furnace. e did not consider that ° knuckle im a state of high initial stress and in a condition favour- 
phosphorus was too high, but he knew that the British | able to the rapid development into serious defects of the incipient | 
Engineering Standards Committee had suggested that the cracks referred to above ; the action which developed the cra ks 
amount should never exceed °05. being the parting of the end plate due to the varying internal 
apr SG PACT Aly A TONE EO RO Ba pressure on the end, and the severe straining of the plates due to 
, + ne Case OF CO § and working Of steel distor- | the somewhat large variations of temperature that exist in these 
tion of a a yee oe parr be ag by the cE yp drums owing to water in the drum being frequently cooler below 
ecurs; but he admitted willingly that steel could be | the surface than the steam, and causing the bottom of the drum | 
worked cold, and he knew that the Admiralty specified | tbe colder than the top. _ om 
that whenever steel can be bent cold it is not to be heated. | _. = reget - ang cracks w “nd ofa preny neat! cages 
That was to sav,the Admiraltv did not object to cold | Similar te that of the interior surfaces in the drum. he cracks | 
ki shin 5 ’ " — oe ite Boe J in bi were free from sediment, and had apparently been fine ones, and 
working wit reasonable limits. € had never 1n Ds | would probably have been difficult to see. 
life seen such a thing as the fracture in question caused| After the explosion we examined the fractured edge of the 
by indentation, and he could give no explanation why piece blown out of the end, and of the flanged part remaining in 
other plates with similar indentations did not also fail. pot aga seed a ee Th uae saiine, sore | 
2 - boi ilar”? ¢ - 37 , s » @ ? Bs »é y ’ Z 
But he looked upon * similar as a lax expression. His regard to the small amount of sound metal remaining, that the | 
firm had never in his experience had steel plates returned | end had not failed before. Near to and parallel with the main 
to them with mysterious fractures, and he knew little about | crack was a series, or chain of indentations, which had apparently | 


Jisselité, but he was aware that the Société d’Encourage- | been formed in — = by a a of —s | 
National h ES _ | great pressure ; these indentations were clearly visible, and could | 
sachs Hatjanet had sieewnaed the setter ab some lenght be felt on the opposite side of the plate. The cracks all appeared 


Questioned on the subject of pickling, he said he had no to have been formed at the same side of the indentations, as is | 
experience of it, as it was not done at Beardinore s works. clearly shown on the photographs. There are, therefore, three | 
He knew it was specitied by the Admiralty, but he had | main facts regarding the indentations ‘and the cracks, as given 
heard that it had the effect of making the steel brittle. | above:—(1) The cracks only occur where the indentations occur ; 


Examined on Mr. Carlton’s test No. 15, he could at first | (2). the cracks have all formed in the same relative position to the 
: indentations ; and (3) where the plate has remained sound the 


offer no explanation of why a specimen taken remote indentations are absent or are much less pronounced ; but the 
from the flange and indentation should have broken short | jsolated defects in the sound part of the circumference have also 
‘under the bending test, but on more careful examination | deep indentations adjacent to them. The correlation between the | 
of the specimen he thought what had happened was that | indentations and the cracks appear to us to be most striking. At 


under the bending test the two ends of the specimen had | the sound part, the metal appeared to be very good, as in yielding 
re? it had resisted with sufficient tenacity to contract down to a thick- 


touched, and when that occurred sudden breakage weer ness of Zin., which is somewhat unusual, having regard to the 

not uncommon. But assuming that other specimens | nature of the rip. 

were bent in the same way, he could not account for the | The makers state that the indentations were made by a hydraulic 

difference in behaviour. | riveter, which was used as a press to force the flange of the end | 
Turning to the question of microstructure, Mr. Ritchie and the shell plate together, and the plates were cold when thus 


admitted that whiist for certain classes of defects the | °PeTted upon. The indenting had a twofold effect, however ; it | 
injured the material essentially, and the indentations in the | 


micrograph was regarded by metallurgists as a trust- | inuckle reduced the radius inside from lin. to }in., and also 
worthy guide, for others it was not. A bad material | reduced the thickness of plate locally, practically forming a notch 
might give as good a micrograph as a good material, but | in the plate. Even the intended radius of lin. at the inside of 
since only a very small portion of a plate could be | the knuckle must be considered small for an unstayed dished end 
examined in this way differences might be anticipated. | f- diameter, it might with a ee — ye have been 
The magnification of the microphotograph of a section | CM derably increased. It may be stated here that the strain 

5 5 5 P aoe diagram of an unstayed dished end subject to internal pressure 
taken at an indentation was 114, and he agreed that | shows a straightening of the knuckle; a cross-breaking stress is, 
the whole negative only showed a piece about 4, of | therefore, imposed on the metal at this part. 


an inch square. Referring to Mr. Milton’s paper on With the exception of the indentations referred to, the work in 
“ Mysterious Fractures,” read before the Institution of | the drums was apparently of the highest class, and there was 
2 evidence both in the designand workmanship that no expense had | 


Naval Architects, he admitted that ordinary mechanical | ;,.., spared to turn out good work. 

tests cannot always distinguish good steel from bad.| ‘The part of the fractured end that was blown out was afterwards 
Questioned by Mr. Vaux, of the Board of Trade, he said | sawn in halves ; one piece was sent with the Board’s authority to | 
thas whilst the microphotograph showed only a very | the National Physical Laboratory at Bushey for the material to be | 
small area, the whole section had been examined under | tested, — and microscopically examined, the other piece | 
the microscope. On the matter of pickling he said it | ¥ Tetained by Messrs. Babcock “s yt a ea 
was specitied by the Admiralty in order to clean the a foes woe | 
plates. He had never come across a plate with less i . : 
phosphorus than *05 that was brittle, but he believed that | In answer to questions put by Mr. Vaux the witness 
Mr. Stead had given cases of such plates. He thought|said that incipient cracks were caused by the in- 
Lloyd's tests would have shown if the plate in question | dentation, and that the high initial stress produced by 
were brittle. In reply to Mr. Hill he said that a partial| the same cause was favourable to the extension of 
analysis of the charge leaving the furnace was always|such cracks. The dished end at the opposite end of 
maue ; the content of carbon was checked. the same drum had been driven in about 10in. by its 
impact with three walls, but it showed no signs of crack- 








7 The reason is that during the first stage of the bending the metal ‘ ’ i j in i 

inside the bend is crushed. In the final stages, if the ends of the specimen, Ing. He made a templet of the worst indentation in it, 
which is then bent quite double, touch, the closing up of the bend puts the and it did not appear to exceed a bare ts deep. He 
already crushed fibres of the inside into tension, and they fail suddenly. also examined the remaining thermal storage drum heads, 


Care 18 required in conducting such tests to see that the bend is close ° . 
before the ends touch. Sce later evidence, Ep. THE E. and selected that which appeared to be most severely in 











dented, and sent it up to Renfrew for his tests. In 
two of the heads the indentations were inappreciable, 
and he thought in no case were they as deep as 
in the burst head. Amongst the tests of which he gave 
account the following may be selected. Three strips cut 
radially from the plate were selected. They were all very 
slightly indented; they were tested by flattening under a 
steam hammer, and all failed signally, but showed son ¢ 
signs of ductility. Some samples showed flaws in the 
indentations, and two specimens, Nos. 15 and 10, were 
pickled in dilute, H Cl (1 to 19) to discover if it were 
possible to see crack; they could not. Both the 
specimens broke diagonally under the hammer. Nos, 
5 and 14 wére also pickled and broke without altev- 
ation of form. Having then read his report of these 
tests, he said that the force used ‘in making the 
indentation was to set up shearing action, which caused 
incipient cracks at the indentation. These indentations 
were the cause of the failure, and signs of old cracks were 
actually found in them. He could not say whether such 
indentations would affect all plates in the same way, but 
he would regard them as injurious, and possibly dangerous, 
in all cases. The plate in question was of good ductile 
quality. Such small cracks as these set up by indenta- 
tion might readily extend by the breathing movement of 
the plate. He thought the plate had been cracked from 
the first, and that the depth of the crack had been 
increased by the breathing of the end. 

Cross-examined by Mr. Nicholls, the witness said that 
the design of the ends were good, and apart from indenta- 
tion, the method of manufacture was sound. In a normal 
steel plate such indentation would cause cracks, but they 
would be more severe ina brittle plate. The cracks were 
very fine, and he thought they might have escaped 
the eye of the inspectors. He was unable to see 
them in the specimens tested at Renfrew, even after 
pickling, although the subsequent fractures showed that 
they existed. He considered the bending tests made at 
Renfrew, although they broke, showed a good plate, but 
he found it difficult to account for the variability shown 
by the tests. Possibly pickling had something to do 
with it. In large boiler plates test pieces are taken from 
the four corners, and, although they show variations, the 
difference between any two never exceeds two tons. 
In answer to the Commissioner, he said that had he seen 


| the original 2,'sin. crack he would have at once shut 


down the boiler; that woull have been the prudent 
course to pursue. 

Mr. Vose, who had assisted at the investigation of the 
exploded boiler, confirmed Mr. Carlton's report on it. 

Dr. Stanton was then called, and, after giving his quali- 
fication as superintendent of the Engineering Depart- 
ment of the National Physical Laboratory, he read his 
report on the piece of plate submitted to him for test. 
The report is as follows :— 


STATEMENT OF THE MECHANICAL TESTS MADE, 
Description of test. a 
Tensile test on turned specimen for elastic limit anc 
modulus of elasticity. 


Specimen Nos, 
1 is 


4and 5 Two tensile tests on strips of the full thickness of the 
“late. 

7ands8 . Two tensile tests on strips of the full thickness of the 

plate cut at right angles to the direction of Nos. 4and 5. 

6 . One cold bending test on strip cut parallel to Nos. 4 and 5. 

| 9 One cold bending test on strip cut parallel to Nos. 7 and 8. 

| 19fand190 One tensile test on each of two strips cut one from the 


inside surface of the plate and one from the outsid 
surface of the plate, and situated as near the fracture as 
possible. 

One tensile test on each of three strips cut one from the 
outside surface, one from the inside surface, and one 
from the centre of the plate, and situated adjacent tu 
the specimens 191 and ly. 

3, 12 and 13 Three repeated bending impact tests on notched speci- 
mens cut from plate as near the fracture as possible. 

2,10and11.. Three repeated bending impact tests on notched speci- 
mens cut from plate adjacent to the specimens 3, 


12 and 13. 

14 and 15 Two alternating stress tests on specimens cut from the 
plate as near the fracture as possible. 

16 and 20 Two alternating stress tests on specimens cut from the 


plate adjacent to the specimens Nos, 14 and 15. 
SUPPLEMENTARY TESTS, 
Seven impact tests on notched specimens by the Izod method 
Fig. 8--were also made as a further check on the repeated 
impact tests. A tensile test on a short specimen cut from the 
brittle part B. The position of this is indicated in Fig. 2. 
PREPARATION OF THE SPECIMENS. 


All the specimens were prepared from strips cut out of the plat 


| in the drilling machine, which were then machined in the lathe or 
milling machine. 


In the case of the strips from which the flat tensile specimen- 
were prepared it was necessary to straighten them, owing to th: 
curvature of the plate. This was done by placing them between 
varallel blocks in the 10-ton testing machine and gradually flatten 
ing them by hydraulic pressure. This was done without apparent 
damage to the strips, except in the case of the strip marked B in 











Fig. 1, which cracked completely through on the application of-the 
load—see Fig. 2. 

The method of cutting out the strips for Tests Nos. 17, 18, and 
19 is indicated in Fig. 1. 

It will be seen from Fig. 3, which represents a piece of the plat: 
cut from the fractured edge, that it was impossible to secur: 
specimens quite close to the fracture, owing: to the fissures running 
in from the fracture for a depth of }in. or Ag 

The inside surface of the piece of plate shown in Fig. 3 was 
machined until the surface was practically level with the bottom of 
the indentations, which are a marked feature of the whole plate in 
the region of the fractured edge. On polishing this surface so as 
to remove the scratches lines were visible which af rd to be the 
traces of small cracks in the metal at the bottom of the indentas 


tions, 
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RESULTS OF THE TESTS. 
(A) Tensile test on Specimen No, 1—see Fig. 5A: 
Mark on specimen .. 
Dimensions 


1 
Tae ae *379in. diameter 
Stress in tons per square inch 


Elastic limit 9°58 

Yield load... .. ae Sig 15°60 

Maximum load... .. 0 6. 66 ee ee ee ene 27°90 

Elongation on Sin... 6. -. 20. we eee 27 °9 per cent, 
Modulus of elasticity = 30,000,000 Ib. per square 


inch, 
(B) ‘Tensile tests on specimens Nos. 4, 5, 7 and 8—see Fig. 4: 
Stress in tons per square inch. 


Mark on Maximum Extension 
specimen. Dimensions. Yield load. load, on 8in, 
in. in Per cent. 
4 1°50 x “855 12°82 27°04 29°7 
5 1°50 x 855 3°29 26°95 270 
7 1°50 x °855 13°78 27°20 29°0 
8 1:50 x °857 14:02 27°20 28°2 


l6in. long, lin. wide, and of full thickness of plate. 


| ney ries 
faces were within *75in. u 
specimen showed signs of cracking. 


of each other, 


sible o } , 
and that No. 9 cracked without considrablee further deformation. 


Fig.2. a 

















jut in the 10-ton testing machine and bent over until the inner 
In this state neither 
They were then placed in a 
more powerful testing machine to completely flatten them if pos- 
It was found that No, 6closed up within din. and then cracked, 
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specimen of average boiler plate will bear 17,000 blows with a jin. 
an in the machine used for the purpose before fracture. 

There is, further, a marked difference in the resistance of the 
specimens, since in the three cases taken the number of repetitions 
of the blow for fracture was considerably higher for specimens cut 
from the region of the crack in the plate than for those more 
removed, 

The results of these impact tests are also confirmed by those 
made in the Izod impact tester on specimens prepared from the 
broken halves of the bending impact specimens, and indicate a 
reduction in ductility in the material in the region of the crack. 

Alternating stress tests.—In these tests the range of stress is 
approximately that which would be expected from average boiler 
oe. As in the case of the impact tests it was found that the 
resistance of the material is higher in the region of the fracture 
than in parts further removed from it. 

The whole series of tests are concordant, as indicating that the 
material of the plate is, for a distance of approximately lin. from 
the fractured pt omy harder and less ductile than the rest of the 
plate. There is, moreover, conclusive evidence of brittleness in at 
least one portion of the 
face of the plate shows 


In reply to Mr. Hill, Dr. Stanton said that in a metal 
crushed by indentation he would expect to find the results 
the tests showed. There would be a decrease of ductility 
and an increase of resistance 
to impact. Apart from the in- 
dentations the metal showed 
less resistance to impact 
on the inside than on the 
outside. That was a charac- 
teristic of the plate, and 
might be due to working it 
at too low a temperature. 


ben indentations. 


Cr surfece 
of Plate. 

















; He considered ductility of 
cece ceetaterd uore importance than tensile 
a i strength in a drum head. 





In reply to Mr. Nicholls he 
said that a higher number of 
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blows in the bending tests 
was not indicative of better 
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quality. The tests showed a 
great difference between the 
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(D) ‘Tensile tests on thin strips machined from the inner surface, 
the outside surface and the centre of the plate Nos. 191, 190, 171 
and 17 0, and 18—-see Fig. 5:— 


Stress in tons per square inch. 


Marks on Yield Max. Elongation 
specimen. Dimensions. — load, load. on 4in. Remarks. 
in. in. Per cent. 
191 753 x ° 11°38 .. 2882 .. 215 Inside surface. 
190 749 x °383 .. 10°60 .. 28°52 .. 21°0 .. Outside 
171 751 x °386 .. 16°15 27-4 .. 288 .. Inside 
170 "750 x °386 1393 .. 27°42 295 .. Outside ,, 
18 ‘TA “427 .. 1350 .. 28°67 .. 267 .. Centre of plate. 


(E) Repeated bending impact tests on specimens Nos. 3, 12, and 
13, 2, 10, and 11, 22—see Fig. 6. These specimens were notched, 
placed on knife edges 4in. apart, and subjected to blows from a 
hammer weighing 4°71 lb., delivered over the notch at each end of 
a diameter alternately until fracture occurred. 


Mark on Drop of Number of blows 
specinien hammer. for fracture. 
In. 
3 101 2,572 Specimens as 
12 50 19,850 near fracture 
13 ‘37 25,070 as possible. 
2 101 2,300 Specimens 
10 SO 9,250 adjacent 
11 50 . 9,070 { to those 
22 37 18,550 above. 


(F) Alternating stress tests Nos. 14, 15, 16, and 20—see Fig. 7. 
These were subjected to alternations of direct tensile and com- 
pressive stress at a speed of 1200 alternations per minute and with 
a ratio of tension to compression of 1-09, 


Mark on No. of alterna- Range of stress in 
specimen. tions for fracture. tons fer sq. in. 
, 281,800 ; Se 


o | Specimens as near 
14 482,000 24°3 {fracture as possible. 
16 18,360 26°3 {Specimens adjacent 
20 70,000 24°7 f to those above. 


SUPPLEMENTARY TEsTs. 
(G) Tests on specimens made on an Izod impact tester—see 
Fig. & 
Energy absorbed 


in fracture 


Situation of specimen. 
(foot-pounds). 


Two specimens cut about 16in. froni fracture . S8&61 
Two specimens prepared from broken halves of No.12.. 12 &15 
Three specimens from broken half of brittle piece B.: 

(a) inside surface. : : 25 

(>) Outside surface 50 

(c) Outside surface 58 


(H) Tensile test on short specimen fin. in length cut from the 
brittle part B. 


Maximum stress 29°56 tons per sq. inch. 
Reduction of area at fracture 58 per cent. 


GENERAL REMARKS ON THE TESTS. 


Len The results on the specimens prepared of the full 
thickness of the plate show remarkable uniformity as regards 
tensile tests. Thus, in the whole four specimens, the variation in 
the maximum stress is less than 1 per cent. As the total extension 
will depend on the position of the fracture in the specimen, the 
variation in this is naturally greater, but the values can be taken 
as indicating very uniform material outside the region of the edge 
of the plate. 

_The tensile tests on the thin strips do not indicate any marked 
difference between the inside surface, the outside surface and the 
interior of the plate, and the maximum stresses do not vary 
greatly from those found for the full-width specimens. There is, 
however, a considerable diminution in ductility in the specimens 
taken from the region of the fracture, as the extension of these 
Specimens is 27 per cent. less than that of the specimens further 
removed, 

Bending tests,—The strips of the full thickness of the plate bore 


ile tests, 


the bending test well and only cracked at the final stage of the | 


flattening, Evidence of considerable brittleness is shown in the 
cracking of the specimen B, which cracked through before any 
apparent deformation had taken place. 

Jn pact tests.—The results of the bending impact tests on notched 
Specimens show that the material throughout the plate, except in 
the region of the fracture, has less resistance to impact than is 
found in good boiler plate. As an example, it is found that a 


. a 
§ Radius Knifecdge 


metal at the centre of the 
plate and at the flange. 
There were certain kinds of 
brittleness that ordinary me- 
chanical tests would not show 
up. In the course of Dr. 
Stanton’s evidence it came 
out that the plate was origin- 
ally 20ft. by 7ft. 

On Friday morning Mr. Carlton was recalled by Mr. 
Whale, acting for the South Metropolitan Company, and 
said that from the external evidence that existed prior to 
the explosion, he did not think he would have thought an 
explosion was actually imminent, but he would have 
regarded the signs as indicating serious danger. In his 
opinion it might have taken about a quarter of an hour to 
make an appreciable difference in the boiler pressure if 
the ordinary steps had been taken to shut down. 

Asked by Wim. Beardmore and Company’s counsel about 
the bent specimen No. 15 which had broken short near 
the bend, he agreed that in bending a specimen in this 
way the fibres inside the bend were first crushed and 
then elongated, with the result that a short fracture took 
lace. 

; The action as described appears to be somewhat as 
shown in the annexed figures :— 





Swain Sc 


























Second & Intermediate 
Stage 


In the first stage crushing of the fibres takes place at 
A; in the second stage the ends of the test piece meet, 
and the crushed fibres are, due to the decreasing radius 
of the bend, subjected to elongation, with the result that 
a short fracture of the specimen occurs quite close to the 
bend. This result may often be avoided by taking care 
to close the bend before the ends of the specimen come 
into contact with each other. 

Mr. Hiller, chief engineer of the National Boiler and 
General Insurance Company, then gave evidence. He 
examined the drum soon after the explosion, saw the 
indentations, and attached importance to them. The 
indentations in the sound end of the drum were right in 
the corner and shaded by the rivets, but were to be seen 
if looked for. Their general appearance did not suggest 
that they were important. They were quite harmless in 
appearance, and looked as if they had been made in a 
hot state. There were no signs of abrasion or damage. 
An inspector seeing them would assume that, like hammer 
marks, they were made on a hot plate. 

Cross-examined by Mr. Whale, he considered that the 
South Metropolitan officials had acted reasonably in the 
steps they had taken. Having regard to the fact that 
the vessel was new, and that it had been made by a first- 
| class firm, the engineer to the company could not be 
expected to infer from the short exterior crack that a long 
internal crack existed. He himself would have shut 
down the boiler, but then he had a great and long experi- 
ence of boiler failures, and he thought that nine out of 
| ten ordinary engineers would have done what the engineer 
| in this case did. Within their lights the South Metro- 
| politan officials had, in his opinion, acted reasonably. 


ylate, near the edge where the inner sur- 
q 


Had they been specialists in boiler work they would no 
doubt have shut down, but the only person who would 
have realised the danger would have been a boiler 
specialist, and for such a man the company had sent. 

In reply to Mr. Hallett, the witness said that he would 
not have been alarmed by the chain of. indentations nor 
have inferred anything serious from them. Mild steel 
stands very severe punishment, so much so that people 
sometimes carry it too far. 

Mr. Rosenhain, Superintendent of the Department of 
Metallurgy, and Metallurgical Chemist at the National 
Physical Laboratory, was then called, and read the report 
which is given below. 

Examined on this report by Mr. Vaux, Mr. Rosen- 
hain said that though the structure of the material was not 
quite homogeneous, it was not less so than a large number 
of other boiler plates he had examined since the accident, 
The deformation behind the indentation was characteristic 
of steel whose ductility had been exhausted, and in 
some cases showed characteristics of incipient failure 
under a shearing stress. Such segregation as he found 
in the plate was common to most commercial boiler plates. 
He had by a series of observations studied the manner 
in which the punching of a steel plate takes place, and 
he came to the conclusion that deformation as severe as 
that found in the Greenwich plate only occurred when the 
punch is about to go through the metal. Punching 
always concludes very suddenly. The ductility of the 
plate is soon destroyed. A sharp cylindrical punch used 
in a punching machine enters a }in. plate only about 
7gin. before failure occurs. A pressure of 18 tons is 
required at first, but the operation concludes at only 
194 tons. Asked by Wm. Beardmore and Co.'s counsel 





as to the presence of the “ ghost” lines, he said they were 
common in commercial boiler plates, and whilst they 
could not be regarded as desirable features, they were 
frequently found. The fact that the crack followed the 
ferrite indicated a shearing action. In reply to Mr. 
Nicholls, the witness said the phosphorus was on the high 
side. 

This concluded the evidence called by the Board of 
Trade and Mr. Vaux then read a long list of questions 
which the Commissioners were invited to answer in their 
report. 

One witness, Mr. J. T. Milton, of Lloyds, was called by 
Babcock and Willcox, Limited. He explained how he had 
examined the drum after the explosion, and had seen the 
indentations in the other drum end. He took them to be 
about as deep as those in the brokenend. He had looked 
for cracks very carefully, but had been unable to find 
any. He was of the opinion that the broken plate was 
not normal, and he thought that had it been it would 
have stood the indentations without cracking. The 
amount of phosphorus, *064, he considered high; -05 as 
the upper limit had been discussed by the Engineering 
Standards Committee. He reviewed Mr. Carlton’s tests 
much as other witnesses had done, and thought that 
Nos. 14 and 15, by their failure, showed signs of brittle- 
ness. He did not consider that pickling could have any 
injurious effect on a 3 plate. After many years of 
microscopical examination of all sorts of metals, he 
concluded that whilst it was sometimes useful it frequently 
failed to come up to expectations. 

After replying to a few questions by counsel he said, in 
answer to Mr. Hallett, that he would not have expected 
his inspectors to reject the end plate on account of the 
deformation it had undergone. Mild steel in shipbuilding 
was regularly punished cold much more severely, and he 
showed, as an example, a portion of a large joggled angle 
frame. 

This concluded the evidence, and the Court rose to 
permit the Commissioners to visit the site of the explosion 
and see the remaining drums. 

On Monday morning the Commissioners listened to the 
speeches of the counsel engaged, and on Wednesday they 
gave their judgment, which will be found in full on 
page 96. 





REPORT ON FRACTURED THERMAL STORAGE DRUM. 
Chemical analysis. — Analysis of drillings taken near the frac- 
tured edge of the plate gave :— 


Carbon .. ‘ 0-181 per cent. 
Silicon Trace. 

Sulphur 0-051 per cent. 
Phosphorus 0-064 per cent. 
Manganese 0545 per cent. 


General micro-structure.—This is shown in Fig. 5 under a magni- 
fication of 150 diameters. This photograph shows clearly one of 
the carbonless bands or ‘‘ghosts” which occur rather frequently 
and markedly in this plate; on the whole, the structure of the 
steel is somewhat ‘‘patchy,” indicating a decided tendency to 
segregation on a small scale. Several specimens were subjected to 
heat-tinting, but no marked signs of phosphorus segregation 
could be observed even in the carbonless ‘‘ghosts,” Enclosed 
impurities, i.¢., silicide and sulphide of manganese, were, however, 
found concentrated in the ‘*ghosts.” In one portion of the plate 
it was found that the portion of the metal lying immediately next 
the fracture was decidedly low in carbon, while quite near by ran 
a band or zone of much higher carbon contents; but this is by no 
means the case at all parts of the fracture that have been examined, 
but it is of interest in connection with the fact mentioned below 
that the fracture has taken place almost entirely through 
‘*ferrite.” Comparison with a number of other boiler-plates of 
normal quality has, however, shown that such signs of segrega- 
tions as above des ribed are very frequently met with, so that 
although such a structure in mild steel cannot be regarded as 
desirable, neither can it be regarded as abnormal in commercial 
material. 

Effect of indentation of inner surface of the plate-—The metal 
adjacent to these indentations has been deformed very consider- 
ably, the structure as now visible in the plate is clear evidence 
that this deformation took place at a temperature below a dull red 
heat—say below 500 deg. Cent.—they may have been made either 
in the cold or at a ‘“‘blue” heat. Fig. 1 shows the deformed 
structure of the steel (x 150 diameters) near one of the indenta- 
tions, but very decided signs of deformation extend to a depth 
of about jin. into the thickness of the plate under the deepest 
indentations. The amount of deformation shown in the upper 
part of Fig. 4 is very severe, such a structure being typical of a 
steel whose ductility has been exhausted by severe deformation. 
Near the actual fracture the ‘lines of flow” as they appear in the 
deformed metal, take a curved shape—shown in Fig, 2 
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Fig. 3—CRACK 12 DIAMS. 


maximum elongation being typical of failure under a shearing 
i Fig. 6. 


stress, in the manner indicated in the sketch 
The general character of the deformations observed in the 
specimens examined contirms the view that the operation which 


WZ 
—— 


Fig. 6 


produced the deeper indentations had an effect un the steel closely 
similar to that of a punching tool whose action has been arrested 
before complete perforation has occurred. This view is borne out 


attached to the shell after the explosion. In this a second fissure 
has been detected running into the thickness of the plate for a 
depth of Oin. Fig. 3 is a photograph of this crack magnified 


Fig. 2—DISTORTION NEAR FRACTURE 


x 150 DIAMS. 























Fig. 4--CRACK 150 DIAMS, 


| 12 diameters, while Fig. 4 shows the inner end of the fissure 
| among the constituents of the steel, magnified 150 diameters. 
| This crack shows features characteristic of a cleavage fracture, 


| passing, as far as possible, through the ferrite. 


The position of 


| this crack is interesting, since it lies almost directly opposite the 
| ‘caulking edge,” é.¢., the point of supportof the plate—as shownin 


| the sketch, Fig. 9. 
| fracture itself. 


This sketch also indicates the appearance of the 
From the points « } the surface of the fracture is 
deeply corroded ; the adjacent metal shows no serious deforma- 


| tion, but is intersected by numerous ramifying cleavage fissures, 
| and the corrosion and deposits of caleareous matter have in many 


cases penetrated these cracks. At the point c, on the other hand, 
for about iin. to 7;in., the metal shows the deformation charac- 


by an examination of a part of the flange which had remained | teristic of the drawing-down of a ductile test piece under tension. 


These observations are consistent with the view that the fracture 
from «6 had been in existence for some time before the final 
failure of the plate; the hardness and brittleness induced by the 

















Fig. 5-SECTION SHOWING GHOST 150 DIAMS. 


local indentations, and the consequent shearing effects on the plate 
being sufficient to account for the formation of such a crack, 
although the segregations in the steel probably played a part in 


Caulking 
Edge 


Machined 
Surface. 


Fig. 7 
this actiou—their chief etfect, however, most probably being tha 


of determining the precise position of the crack. 
; WALTER ROSENHAIN, 
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PING PLANT AT WAD1 











IRRIGATION IN EGYPT. 
No. IU1.* 

Ix 1902 a company was founded at Cairo with the main 
object of irrigating the tableland of Wadi K6m-Ombo. 
For this purpose the Société Anonyme de Wadi Kém- 
Ombo proposed to erect an entire series of steam pumping 
plants on the Nile. Up to the present three of these 
waterworks have been put to work, and the firm of Sulzer 
Brothers has been entrusted with the supply of the 
mechanical outtit. 

The pumps are placed as near to the Nile as the condi- 
tion of the ground, which is often very bad, permitted. 
The entire area to be irrigated is situated at such a level 
that even during the period of floods the water does not 
reach it. The pumping plants have, therefore, to continue 
working during the entire year. A breakdown in any one 
of the plants might result in the destruction of part of the 
crop. The first point to demand consideration‘was there- 
fore absolute reliability of working. Another was to work 
with the lowest.possible consumption of coal per unit of 
water lifted. The entire area is divided into three zones 
of 325ft., 330ft., and 335ft. above sea level respectively, 
which are irrigated alternately. As the water level of 
the Nile varies about 23ft. to’ 2644t. during the year, the 
pumps have naturally to work at variable heads. 

The three pumping plants work under the same condi- 
Two of them are very similar, and are arranged as 
shown in Fig. 9, page 87. Plant A was erected in 1903. Plant 
8 was erected in 1905, directly adjoining the existing plant, 
of which it is a duplicate. The third, plant C, was erected 
in 1906, and put in operation in 1907. It is situated very 
near the former plants, but differs in many respects from 
them. The working conditions of the three plants are, 
however, the same. These are as follows :— 


Sumncrivd of Working Conditions. 


tions, 


Irrigation zone i. Il. Ill. 
Level above sea 325ft. 330ft. 335ft. 
le vel of Nile Low High Low High Low High 
water. water. water. 
Manometric lift ... 19°4 120m. 209 13°%5m. 22-4 15-0m. 
Delivery in litres per 
_ second ... ... ... 3000 3000 3000 3000 3000 3000 
lheoretical output in 
horse-power... ... 776 480 838 510 895 600 
Indicated output of 
the steam engine 1195 860 1290 =. 950 1355 1000 
Number of revolu- ; 
tions of engine ... 103 82 106 86 110 91 
Cut-off in the H.P. 
_ cylinder, per cent. 30, . 25 82. 2 83s 8 
Coal consumption per 
1000 cubic metres of 
_ Water lifted (kgs.) 55:0 40°0 44°0 68°0 47° 








* No, IL. appeared January 17th. 






KOM-OMBO, EGYPT 














Fig. 1-FEED PUMPS AND LIGHTING ENGINE 

In the case of plants A and B, the pumps, which were 
coupled direct to the steam engines, were placed 20ft. 
above the low-water line of the Nile. The entire engine- 
room thus lies below the high-water level, and has there- 
fore to stand great pressure, especially on the floor surface. 
The steam for both engines A and B is generated by a 
plant of ten boilers. They have a heating surface of 
2152 square feet. A special arrangement of the grates 


Fig. 2—FRONT OF BOILERS AT WADI! 


was necessary, as during a part of the year the boilers are 
fed by waste material, such as straw, cotton plant shrub, 
&c. Two grates had therefore to be provided, the top 
one of 35°5 square feet being used for coal firing. 
can be removed so that the straw, shrubs, &c.. can be 
| burnt over a step grate below. The working boiler 


| pressure is 185 lb. per square inch. On either side of | 
the main drum superheater coils are arranged. In these | 


| the steam is raised to a temperature of 482 deg. Fah. 


This | 






The heating surface of each superheater is 376 square feet. 
Before entering the chimney the gases heat a Green's 
economiser with 320 tubes provided with mechanical 
scrapers. These mechanical scrapers are run by two 
small steam engines. The thermal efficiency of the steam 
plant is increased by 5 per cent. through the use of the 
economiser. Fig. 2 shows the general arrangement of 
this boiler plant. 





KOM-OMBO 


The steam engines are horizontal four-cylinder triple- 
expansion Sulzer valve gear engines. The high-pressure 
cylinder with a diameter of 193in. and one low-pressure 
cylinder with a diameter of 344in.are arranged tandem on 
one side of the crank shaft, and the intermediate-pressure 
cylinder of 34}in. diameter on the other side, with the 
low-pressure cylinder, 34}in. diameter, behind it. The 
cranks are set at an angle of 90 deg., the common stroke 
being 1°3 ni. (5lin.) All cylinders are provided with steam 
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Fig. 3—CANAL BASIN, KOM-OMBO 


Fig. 4-SLUICE GATES, 
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Fig. S-SUCTION PIPES 





























Fig. 7-MAIN PUMP AT STATION 


Two fly-wheels of 18°7ft. diameter are ar- 
ranged on one shaft. The machines are started by 
mueans of a steam-barring gear. The _ illustration— 
Fig. 12, page $0—shows the general arrangement of the 
engines, : 
The condenser is arranged in the pit below the low- 
pressure cylinders. These condensers are driven from 
the crank pin of the engine. The injection water is taken 
from the suction pipe of the pump. The overtlow from 
the condensers is led into two communicating reservoirs. 
A pipe dipping into one reservoir leads to the suction pipe 
of the pump, so that the overflow water from both reser- | 
voirs is drawn away. During high water, however, when | 
the suction pipe also is under pressure, the overflow has | 


jackets. 


c 


to be delivered into the large suction pipe of the pump 
| against this pressure by means of a small centrifugal 


pump. 
spiral form. 
with strengthening ribs. 
is 10°7ft. The spiral casing is provided with guide 
blades. 

An independent suction pipe 302ft. in length and 78}in. 
diameter is provided for each of the centrifugal pumps. 
This pipe is carried on a heavy iron tressel over the bank 
of the river—as shown in Figs. 5 and 6. The suction 


The casings of the large centrifugal pumps are of | 
They are cast in two parts and provided | opening of the pumpis 81}in. in diameter, but the delivery 
The diameter of each impeller | 
| To exhaust the air from both the pumps as well as from 
| the suction piping, a steam vacuum pump is provided, 


Fig. 8- AUXILIARY PUMP AND 


| of 893in. diameter. 


| pump runs at 160 revolutions per minute. 





DYNAMO, STATION C 


From this the water is drawn through two suction pipes 
After passing through the sluice 
valves, it enters both sides of the pump. The delivery 


pipe increases to a diameter of 78}in. at the throttle valve. 


with a piston of 4in. diameter and a stroke of 12in. This 
The water 
draining from the stuffing-boxes of the centrifugal pump 


iis led to small tanks, from which it is removed by 


bell at the end of each suction pipe has an inside diameter | 


of 118in, Each of these suction pipes enters into a large 
sheet iron distributing tank provided with an air chamber. 


ejectors. 
The feed-water is taken from the Nile by a vertically 
driven high-lift centrifugal pump, and forced through two 
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Reisert filters into a feed-water tank in the foundation of 
the engine-room pit. Two steam feed-pumps deliver the 
filtered water from the reservoir through the feed-water 
heater and economiser into the boilers. The feed-water 


and vacuum pump. 
In the main engine-room there is also a small horizontal 
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| 
| 





| 
| 
| 


shown in Fig. 9. 
The boiler-room contains four water-tube boilers. 


above the reach of high water. The pump, on account | the delivery pipe upto its maximum diameter of 6°7ft. 
of the suction lift, could not be placed higher. For this | At one end of the pump shaft a belt pulley is mounted, 
reason the advantage of direct coupling of pump ard | which drives a centrifugal pump and a small dynamo. 
engine had to be abandoned and rope drive adopte 1. | The pump and dynamo are erected on a common base- 
heater receives the exhaust steam from the feed-pump | Otherwise the arrangement of the plant is similar to that | plate, and their shafts are coupled together. 


| The pump 
| sucks water from the main suction pipe, and delivers it 


The | into a reservoir, from which the condensers of the main 


single-cylinder condensing slide-valve engine, with a| main drum has a length of 24°6ft. and a diameter of | engine draw the water. At times of flood, when the suc- 


cylinder of Yin. and 21}in, stroke. 











“The Engineer” 
Fig. 9— 


initial steam pressure of 156]b. per square inch and a 
speed of 130 revolutions per minute. A belt fly-wheel of 
9*2ft. diameter transmits 55-60 horse-power to a main 
shaft in the engine-room. Fig. 1 shows this engine with 
accessories, and also the feed-water pumps. A con- 
tinuous-current generator working at 230 volts running 
at 700 revolutions per minute and taking 30-35 horse- 
power is driven from the main shaft. When the water is 
high this main countershaft also drives the pumps, which 


It works with an! 4°3ft. Together with the 129 water tubes of jin. outer | tion pipe is under pressure, this small pump is not needed 


CROSS SECTION OF PUMPING STATIONS A AND B, KOM-OMBO 


diameter and 15°7ft. length, and with the headers, the total 
heating surface of each boiler is 2152 square feet. 


for the water then flows ofits own ‘accord’ through a‘by- 
pass around the small pump into the {injection reservoir. 


3etween the main drum and the tubes a superheater In case through any cause the small pump is stopped, the 


with 752 square feet of heating surface is provided. The 
arrangement of the grates is the same as that in plants 
A and B, z.e., for coal and for straw firing. 
plant during erection is shown in Fig. 10, herewith. 

As there would have been difficulties, on account of the 
bad soil, in building a brick chimney, one of sheet iron 








Fig. 10-BOILERS, STATION C, KOM-OMBO 


deliver the overflow water from the main engines. The 
generator supplies current for lighting the entire plant, as 
well as for a motor in the adjoining building. This build- 
ing contains a smal] ice-making plant and workshop, both 
driven from this motor, which, when running at 1050 revo- 
lutions per minute at 230 volts, develops 25 horse-power. 
The ice-making plant consists of a small ammonia com- 
presser, a condenser, and an ice generator made to vield an 
output of some 55 |b. of clear ice daily. The ice plant 





Fi 

requires 4-5 horse-power. The cooling water for the con- | 
. . +. . | 
densers is provided from the Nile by a small electrically 
driven centrifugal pump. An adjoining building contains 


only 99ft./high, with"artificial draught, has been provided. 
The combustion gases first pass through a Green’s econo- 
miser having 400 tubes, and from there they are drawn 
by an electrically driven fan into the chimney. A second 
fan serves as spare. One fan is capable of delivering 


about 212 cubic feet of gases per second, giving a vacuum 
of 20mm. to 30 mm.— in. to 1°2in.— water column 
when running at 275 revolutions per minute, 
required for one fan is 4 horse-power, 


The power 





g- 11 


The same type of engine as in plants A and B has | 
been adopted, viz., a four-cylinder triple-expansion engine 
| with Sulzer valve gear; these engines are shown in Fig. 13, 





CROSS SECTION OF PUMPING PLANT AT KORIMAT 


} 


injection reservoir can also be filled from the large 
delivery pipe, but this method will only be resorted to in 


The boiler case of emergency as loss of pressure is caused. 


The feed water which is taken from the large delivers 
pipe is led through the filters and then flows into the feed- 
water tank. Two electrically-driven high-lift centrifugal 
pumps force it through two filters to make it clean. Part 
of this purified water is used for cooling purposes, the re- 
mainder flowing through a float valve into a second tank. 
From this two steam pumps take the water and force it 
through the feed-water heater, a water meter, and then 
through the economiser to the boilers. The feed-water 
heater gets its steam from the exhaust of the steam 
pumps and from the vacuum pump, which is used to 


exhaust the air from the large centrifugal pumps 
and piping. The exhaust steam of a small vertical 
piston valve engine can also be used for heating. 


This engine, which works non-condensing, has a eylin- 
der diameter of 190 mm. (73in.), works a stroke of 200 mm. 
(8in.), and develops 30 horse-power when running at 325 
revolutions per minute. It is coupled direct to a conti- 
nuous current dynamo working at 230 volts, and having 
an output of 20 kilowatts. This dynamo supplies cur- 
rent for lighting and for fan motors. The dynamo, pre- 
viously referred to supplies current to the motors for the 
centrifugal feed pumps. 

The engine-room is provided with a travelling crane 
of 38ft. span and 9 tons capacity, while the pump chamber 
is served with a smaller crane of 28ft. span and 6 tons 
capacity. 

The. wrought iron delivery pipes of 2 m. inside dia- 
meter are taken away from the pumping stations to a 
basin distant about 100 m., and situated at a level of 
102 m. above the sea. This basin is made in reinforced 
concrete, and from the same a main canal of nearly a 
mile length conveys the water to the points where it is 
used for irrigation purposes. Further information con- 
cerning this canal, which was designed and constructed by T. 
Piggott and Co., Limited, of Birmingham, may be found in 
THE ENGINEER, March 8th, 1907. Fig. 3 shows the basin 
and the canal, and Fig. 4 shows the sluice gates. 

In the spring of 1905 the Ministry of Public Works of 
the Egyptian Government placed a contract for two com- 
plete irrigation plants with this firm. Both plants were 
erected on the eastern shore of the Nile in the province 
of Gizeh. The larger plant—that at Korimat—is situated 
80 kiloms. (about 50 miles) to the south of Cairo, and the 
smaller plant—that at Elessi—is 40 kiloms. (about 
25 miles) in the same direction, : - wate 


————— 


The Korimat plant consists of four pumping sets. Of 


these only two work during the winter and spring months. 
i.e., from the beginning of December to the beginning of 


4 35 horse-power Diesel engine as a spare, and this can | page 90. A rope fly-wheel with thirty ropes drivesthe pump. | July. The quantity of water delivered is about 926 gallons 


drive the workshop independently of the boiler plant. 


The diameter of the impeller of the pump is 78}in. 


The | per second, and the head varies between 13° 2ft. and 26° 4ft. 


The many difficulties met with in building the engine- | design of the pump is otherwise the same as that of | From the beginning of July until the middle of August 


rooms of plants A and B were the cause of the buildings 
for plant C being designed slightly differently. Such a 





pumps A and B. The general arrangement of these three 
or pla pumps may be seen from Figs. 7 and 8. The first men- | 1389 gallons per second to a head of from 13°2ft. to 23it. 
simplification was possible by placing the steam engine | tioned illustration shows particularly the construction of ' During high water period, from the middle of August to 


pumps work and deliver a total of about 
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the end of November, four pumps are in operation, and 
deliver about 1852 gallons per second to a head of from 
5° 6ft. to 13° 2ft. . . 

The general arrangement of this plant is shown in the 
drawing—Fig. 11, page 87. It is composed of the high-level 
boiler-room and the low-level engine-room. 


spare. Each boiler is constructed for a working pressure 
of 170 lb. per square inch, and has a length of 29° 5ft. and 
a diameter of 6ft.6}in. Each boiler is provided with two 
corrugated flues, and has a heating surface of 948 square 
feet. Each of the flues is fitted with three conical Gal- 
loway tubes. Saturated steam can be taken direct 
from the dome; which has a diameter of 23}in. and 
a height of 5°35ft. As a rule, however, superheated 
steam at a temperature of 527 deg. Fah. is used. The 
superheat is attained by superheaters having a heating 
surface of 808 square feet, built into the top flue. The 
heat of the flue gases before entering into the chimney is 
utilised in a Green’s economiser having 320 tubes. All 


the boilers are provided with Hotchkiss collectors for the | 


removal of any sediment. 


There are four steam engines of the tandem compound | 
The diameters of the high-pressure and low- | 


Sulzer type. 
pressure cylinders are 13}in. and 23}in. respectively, 
and the stroke 393in. The engines work with steam 
at an ‘initial pressure of 156 Ib. per square inch, 
superheated to 527 deg. Fah., and when running normally 
at 110 revolutions per minute are designed to develop 320 
indicated horse-power. The maximutn speed of the engines 
is 120 revolutions per minute. They are arranged for 
working condensing or non-condensing, a jet condenser 
being fixed in the pit below the engine. This condenser 


draws its water from the sump of the main centrifugal | 


pump. The overiow pipe divides into two branches before 
entering the main sump; the one branch flowing out 
horizontally below the highest water level. If required 
this can be shut off. The other branch is led vertically 
over the high-water level. If the pump is stopped during 
high water the horizontal overflow pipe must be shut off 
so that water cannot run back through the condenser into 
the engine. When starting the engines the vertical over- 


tlow pipe is first used until the condenser is working full, | 


and the horizontal overflow pipe is then used again. 


The boiler- | 
room contains five Cornish boilers, one of whichis used as a | 


named quantity is lifted to heights varying between 
13°2ft. and 26°4ft., while the larger quantity has only to 
be lifted to a height which does not exceed 13°2ft. For 
the smaller quantity only two pumps are used, and the 
water horse-power is 225 brake horse-power at maximum 
head. Under the same conditions, when three pumps are 
at work the brake horse-power is 112. 


MANCHESTER ASSOCIATION OF ENGINEERS. 


ON Saturday week lasta paper was presented before the mem- 
bers of the above Society on ‘* The Construction and Working of 
| Large Gas Engines,’’ by Mr. P. R. Allen, of Runcorn. The 
paper was of particular interest to Manchester engineers 
on account of the large number of the society’s members 
engaged in the manufacture of this type of prime mover, 
and also because of the author's intimate and practical 
experience of the operations of large gas engines. In his 
| paper Mr.. Allen first reviewed the development of the design 
of large gas engines, describing the principal features of the 
| large early continental engines, such as those of Deutz, 
Augsburg, Niirnberg, Ochelhauser, Cockerill and Korting. 
The descriptions given and the remarks made upon the 
| various designs bore evidence of the author’s intimate 
knowledge of his subject. Although makers on the Contin- 
ent and in America have adopted double-acting cylinders, 
there are conveniences attending the use of open-ended 
cylinders and trunks which have justified well-known firms 
in retaining them. These include Crossley’s, the National 
'and Premier firms in this country; in the la Tombée, and 
| Cail engines on the Continent; the Alberger engine in 
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Each of the four centrifugal pumps, which have cast iron | 
spiral casings in two parts, draw the water through two | 


bells 65ft. from a sump. The water flows through a 
large canal to the front of the engine-house. Here it is 
distributed into the four sumps or wells. Each of these 


wells can be shut off from the canal by sluices, so that | 


even at high water any one of these wells is accessible. 
From the bell the internal diameter of the suction pipe is 
gradually reduced to 354in., where a sluice valve is inserted, 
The same diameter is then maintained to the pump where 


the suction pipe divides into two bends, each leading into | 
The bends are provided with | 


either side of the pump. 
stuffing-boxes for the shaft. 
feet and bearings. 
The delivery nozzle, which is placed at an incline, has an 
internal diameter of 35}in. The diameter of the delivery 
pipe increases to 69}in. where a throttle valve with a 
by-pass is inserted and enters into the delivery canal 
below the lowest water level. 

It is claimed that by placing the delivery pipe below 
the lowest water level a very uniform working of the 
pump is attained. Further, the pump will not empty 
itself when stopping so long, as the sump level does not 
drop lower than the opening of the delivery valve into 
the canal. The level in the suction and delivery canals 
will remain the same, and the pump will hold its water. 
If necessary the air can be exhausted from the pump by 
a steam jet ejector. Another ejector is fitted to the 
throttle valve at the lowest point of the delivery pipe. 
This is used, if required, to drain the pump, which even 
when standing still, as above stated, will be full of water. 
The normal output of each pump is 463 gallons per second, 
but this can be increased to 660 gallons. 

An auxiliary for the electric lighting is provided in the 
form of a small vertical 25 horse-power piston valve 
engine with a cylinder having a diameter and stroke of 8in. 


They are also provided with 


This engine works with steam at a pressure of 156 Ib. per 


square inch, a cut-off of 26 per cent., and a back pressure 
of 21°3 1b. per square inch. 
steam is 527 deg. Fah. The exhaust steam is led into 
‘the low-pressure cylinders of the main engines. 

A travelling crane of 44°5ft. span and six tons capacity 
with two runners is erected over the engine-house. 

The following is a summary of the working con- 


ditions :— 

Middle 
Aug. to 
Ist Dee. 


Ist July 
to middle 
Aug. 


Ist Dec. 
to 

Ist July. 

delivery 
second) 


Period. 


Approximate 
(gallons per 
ate feet). wc. 
Number of sets working 2 
Delivery per pump (gal- 
lons per second) ... 
Maximum lift (feet) 
Actual water H.P. 
maximum head ss 
tevolutions per minute 
Power required by the 
pump 2 I Sion 
Indicated horse-power of 
theengine ...... * 
Steam consumption per 
1.H.P. hour for satu- 
rated steam (Ib.) 
Steam consumption per 
I.H.P. hour for super- 
heated steam (Ib. ) 
‘Total steam consumption 
per hour with super- 
heated steam (Ib.) ; me 
The Elessi plant differs from its twin plant only by the 
number of sets, 7.¢., three instead of four. The four 
boilers, steam engines, and pumps are alike. The plant 
must comply with the following conditions :—Quantity of 
water lifted varies from 840 gallons per second to 
1869 gallons per second, according to season, The first- 


1852 
56 to 132 
4 


1389 


926 i‘ 
132 to 2 ... 
3 ee 


13-2 to 26-4 


463 


92 
23 


463 
26-4 
at 
225 196 
110 


254 
284 
14°61 
11°68 


11-79 


3815 3350 2083 


The impeller has a diameter of 78}in. 


' 
Fig. 1—METALLIC PACKING 


America, the Dingler of Zweibrucken, and the Isselburger. 
| The last named has two open tandem trunk cylinders placed 
back to back, the cylinders :being bolted directly to an 
intermediate water-cooled head which serves both as a com- 
bustion chamber and cover for both cylinders. The effect of 
a stufting-box is obtained by fitting small piston rings on the rod 
connecting the two trunks, in much the same way as in the 
| tandem cylinder vertical Westinghouse engine. The author 
| dealt fairly fully with details of construction, such as cylinders, 
| pistons, crank shafts, balance weights, fly-wheels, valves and 

stuffing-boxes, valve gears and governing came in for lengthy 
| discussion. As regards governing the different methods, 

namely, hit-and-miss, quality governing, quantity governing 
| anda combination of the last two were dealt with. A type of 
| metallic packing which the author has used with success, 
and which is copied from German practice, is shown in Fig. 1. 
It consists of a number of cast iron rings which are free to 





The temperature of the | 


fegula ‘or 
Shart 

















Fig. 2—EHRHARDT AND SEHMER’S MIXING VALVE 


work independently in a number of L-shaped cells. These 
are held in position by an independent gland, so that no end 
pressure comes on the rings to prevent springing in and out 
freely. These cast iron rings are placed near the cylinder, 
and at the other end a series of V-shaped rings of brass or 
soft metal held up by spiral springs is further employed to 
prevent any gas leaking out. The stuffing-boxes are generally 
water cooled by being sunk in the cylinder covers, and 
lubrication is provided by means of an oil ring somewhere 
about the centre. With reference to quality governing, an 
illustration of Ehrhardt and Sehmer’s mixing valve, 
shown in Fig. 2, will be of interest. The valve A which 
controls the supply of gas is tripped sooner or later during 
the suction stroke by the governor acting through the link 
work E F, and the trip D acting on the lever B. The posi- 
tion of the pin G determines the time of closing the valve. 
There is no separate moving air valve, but the plate H in the 
mixing chamber can be adjusted by hand. After the gas 
valve is shut the engine piston still continues to draw in air 
until the inlet valve closes. In engines built according to the 
designs of Mr. Reichenbach, both quality and quantity 








governing are employed. From the normal power down to a 
certain point quantity governing is used; while below this 
point down to the point when the engine is running light 
more air is added, and though the mixture is thus weakened 
the compression is not allowed to fall too low when running 
unloaded. These movements are controlled by a shaft 
governor, which also advances the spark as the mixture 
becomes weaker, and vice versd. 

The Kérting two-cycle engine and its various modifications 
came in for lengthy detailed description, special notice being 
taken of the engine built by Messrs. Mather and Platt, which 
was illustrated recently in THE ENGINEER. 

With regard to the comparative advantages of the two-cycle 
and four-cycle patterns the author finds it difficult to express 
a decided preferefice for either. He has had several years’ 
experience with a number of fairly large units of both types, 
and has obtained success in each case. The thermal efficiency 
is found to be about equal. The regularity of turning 
moment and closeness of governing can be made equally 
satisfactory, and the choice between these two systems be 
comes a question of first cost, floor space available, speed 
required, and numbers of considerations which, although 
important enough in themselves, have to be judged upon 
their merits in individual cases. The author next described 
some of the principal makes of vertical engines, namely, the 
Campbell, Rowden, Tangye, Crossley, Fielding and Platt, 
and Westinghouse in this country ; the Guldner, Korting, 
Capitaine, and Hennig on the Continent. Ignition apparatus 
was next alluded to. The author referred chiefly to the low 
tension magneto apparatus, and high-tension electric with 
battery and coils. He has found the Bosch low-tension 
magneto satisfactory. On the Continent a good deal of atten 
tion has been given to finding the best position to place the 
plugs to fire the charge quickly and completely. In some 
cases three plugs are placed equidistant round the end of the 
cylinder, but the most general plan seems to place them on 
opposite sides. In the Guldner vertical engine the ignition 
plug is placed centrally so as to fire approximately in the 
middle of the charge. 

On the subject of gas engine troubles Mr. Allen asserts that 
a great many of the difficulties experienced in recent years 
due to actual breakdowns from defective designs have been 
overcome, while broken cylinders, split pistons and cracked 
heads may be regarded as rare. Misfiring owing to ignition 
difficulties is the most frequent cause of trouble. The author 
has had a number of diagrams taken from the inlet of an 
exhaust chamber connected to a pair of twin cylinders of a 
National engine, each cylinder having a cubic capacity of 
4°36ft., and it was found that when intentional misfires were 
made, and the unburnt charge exploded as fast as it 
came through, the explosion pressure never rose above 
12lb. This was with Mond gas. The same experiment tried 
with a much larger Oechelhauser engine, and gas of a some- 
what different composition, curiously gave an exterior expl»sion 
pressure of 121b. Premature ignition may be put down to 
several causes which are now well known, but in engines of 
the two-cycle Kérting type, where the explosion is taking 
place on one side of the piston, and the compression of the 
mixture on the other, if the piston is badly worn, or the 
rings defective, it is possible that the charge may be fired 
across the body of the piston. 

The author gave some particulars of large engines which 
are about to be installed. These include engines of 48,000 
horse-power in units of 2000 horse-power, built by Thyssen 
and Company, for steel works in Germany; 36 duplicate 
units of 4500 horse-power by the Allis, Chalmers Company, 
with cylinders 44in. diameter by 54in. stroke, arranged twin 
tandem fashion and running at 83 revolutions per minute, 
and a single-cylinder Kérting engine by Siegener and Com- 
pany, with cylinders 43}in. by 554in., running at 85 revolutions 
per minute. He recognises that much remains to be investi- 
gated on the theoretical side, and that finality has not yet 
been reached on the part of the builder. Even in its present 
condition, however, the large gas engine is claimed to have 
attained a sufficient degree of perfection to recommend itself 
not only to the manufacturer who wishes to lower his coal bill 
by one half, but to the political economist on the broader 
ground that any prime mover which will tend to prolong the 
life of the British coalfields is a machine to be encouraged. 

The paper was copiously illustrated and must have entailed 
a very large amount of work and care in its compilation. 
Although under the circumstances it would be too much to 
expect more from the author, further details of his own 
experience at the Castner-Kellner Company’s works would 
have been most welcome. The discussion which followed the 
reading of theabstract of the paper was of an animated descrip- 
tion. It was taken part in by several members connected 
with the building of both gas and steam engines. 





CIVIL AND MECHANICAL ENGINEERS’ SociETY.—-A meeting will be 
held at the Caxton Hall, Westminster, 8.W., on Thursday, 
February 6th, 1908, at 8 p.m., when a paper will be read on 
‘Some Devices for the Absorptionof Shock on Wheeled Vehicles,” 
by Mr. F. G. Woollard. 

INSTITUTION OF CrvtL ENGINEERS.—The Manchester Association 
of Students of the above Institution will hold their annual dinner 
on Wednesday, 19th of February, Mr. 8. 8. Platt, M. Inst. C.E. 
President of the Association, in the chair. The President of the 
Institution of Civil Engineers, Sir William Matthews, K.C., M.G., 
and Dr. Tudsbery, secretary of the Institution, will be among the 
guests present. 

THE INSTITUTION OF CivIL ENGINEERS : ASSOCIATION OF YORK- 
SHIRE STUDENTS.—The sixth ordinary meeting of the Associatiou 
will be held in the Library of the Philosophical Hall, Leeds, this 
evening, at 7.30 p.m., when Mr. William N. McClean, M.A., 
M. Inst. C.E., will read a paper entitled ‘‘ Recent Practice in Dock 
Construction.” The paper will be illustrated by drawings and 
lantern slides. Through the kindness of Mr. H. ©. Embleton. 
M. Inst. C.E., members have an opportunity of visiting the old 
Silkstone collieries at Dodworth, near Barnsley, on Thursday, 
Februury 13th. Members wishing to join the party are requested 
to communicate with one of the hon. secs. before February rd. 
The visit will be abandoned unless a sufficient number signify their 
intention of being present. The fourteenth annual dinner of this 
Association will be held at the Queen’s Hotel, Leeds, on Thursday, 
February 6th, 1908, at 7.15 p.m. The chair will be taken by Mr. 
E. Kitson Clark, M. Inst. C.E., who will be supported by Sir 
William Matthews, K.C., M.G., President of the Inst. C.E., the 
Lord Mayor of Leeds, the Vice-Chancellor of Leeds University, 
Dr. J. H. T. Tudsbery, Sec. Inst. C.E., Mr. W. J. Cudworth, 
M. Inst. C.E., Mr. C. J. Henzell, M. Inst. C.E., and other eminent 
members of the profession. Tickets may be obtained from 
members of the Council or the honorary secretaries, and early 
application for the same is requested. 
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RAILWAY MATTERS. 


Tue Great Eastern Railway Company is seeking powers 
to supply electrical energy to its tenants and to others. 


Tue Glasgow and South-Western Railway directors 
have, we understand, lately been discussing a scheme for amalga- 
mation with the Midland Company. 

ir is announced that the North-Eastern Railway 
Company has decided to build a new passenger station at North- 
allerton at a cost of about £17,000. 


Tue directors of the North-Eastern Railway are about 
to erect an electrical sub-station at West Hartlepool, where they 
have a large consumption of electricity for power and light. 


We hear that the London, Brighton and South Coast 
Railway Company is about to effect extensive improvements at 
Clapham Junction, one of the chief features of which will be a 
spacious booking-hall. 

Ar Great Bridge the Great Western Railway Company 
is making extensive alterations in the vicinity of the passenger 
station. ‘Two large buildings are to be erected-——one for offices, 
and the other to be used as stables. 

in 
The 
the 
last 


Tue 2 cent Railroad Fare Law, which is now 
force in Pennsylvania, has been declared unconstitutional. 
State Supreme Court has delivered an opinion affirming 
decision Which was given by the Court of Common Pleas 
September. 


Pacitic Railroad extending for a period of about six months show 
that a saving of from 10 to 15 per cent. is realised in freight 
service, and 15 to 20 per cent. in passenger service, over engines 
using saturated steam. 


Tue Italian Government have granted a concession to 
the Novara-Seregno Railway Company for the construction of a 
railway line on the Swiss frontier. The Italian Government are 
said to be prepared to grant a subsidy of about £140 per kilometre ; 
the continuation of the liue from the Swiss frontier to Mendrisio 
wil! be undertaken by a Swiss committee. 


Ar a meeting of the Morecambe Town Council, last 
Monday, it was reported that a public meeting of ratepayers had 
rejected the proposal by the Council to promote a Bill in Parlia- 
ment giving the necessary powers to work the tramways along the 
Front, and which they have entered into an agreement to pur- 
chase from a private company which now runs them. 


AccoRDING to an American contemporary, the Ohio 
Electric Railway Company is building a power-house near Lewis- 
town reservoir for the Bellefontaine-I ima line, now nearly completed, 
and is erecting a sub-station near West Liberty for the Bellefon 
taine-Springtield line, which has been in operation for about two 
years. When the new Lima line is opened, about April Ist, it is 
stated that the company will open a pleasure resort at the Lewis- 
town reservoir, which has been made a state park, and will arrange 
an hourly service in each direction between Bellefontaine and 
Lima and Springfield. 





A rETURN published by the Board of Trade on Tuesday 
evening shows that during the three months ended 30th September 
last, 300 persons were killed and 2274 injured on the railways in 
the United Kingdom in the course of public traffic. The total 
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NOTES AND MEMORANDA. 


Into the Tyne and Wear, the imports of iron ore, 
chiefly from Spain, were last year about 650,000 tons, an increase 
on the previous year of 25,000 tons. 

AccorpinG to the Brass World iridium will not alloy 
with gold on account of its high melting point, but remains in the 
metal in the form of hard white shot. 

Tue production of pig iron from Belgian blast furnaces 


during December last comprised 21,750 tons of forge pig, 8050 
tons of foundry pig, and 93,870 tons of Bessemer and basic, a 


| total of 123,670 tons, as contrasted with 135,950 tons in December, 


1906. 

Tue Agricultural College of Tokio announces the 
discovery of a method of making paper pulp from a native bamboo 
grass called sasa, which grows profusely in Japan, and is somewhat 
akin to the espartg gras: of Spain and North Africa, from which 
paper is extensively made. 

A stcuT hole to enable a stoker to see the combustion 
without opening the fire door, says Povrer, is a very useful adjunct 
to a furnace, as an intelligent stoker soon notes what colour indi- 
cates that the boiler is doing its best, and learns how to regulate 
his operations to obtain that colour. 

As a result of a series of investigations on carbon at 
high pressures and temperatures. the Hon. C. A. Parsons asserts 
that in none of his experiments designed to melt or vaporise car- 





2 ; ‘ | bon has more than a mere trace of black or transparent diamond 
Resutts of tests of superheaters on the Canadian 


| perfect that 


tigures show a decrease of 17 in the number killed, but an increase | 


of 253 injured during the three months, compared with the corre- 
sponding period of 1906. Reports made by the railway companies 


to the Board of Trade show that, in addition to the above, 28 per- | 


sons were killed and 4276 injured in accidents occurring upon 
railway companies’ premises, in which the movement of vehicles 
used exclusively upon railways was not concerned. 


A rEporT from Addis Abeba, the capital of Abyssinia, 
says:—‘* The question of the extension of the railway still occu- 
pies a great deal of attention, but it is stated that the Emperor 
objects to the idea of a French Government railway as advocated 
by M. Klobukowski, and has determined, if no commercial com- 
pany will build it, to construct a part if not the whole of it him- 
self. In connection with this decision a new tax is to be levied, 
being a tax on all live stock in the country, ranging from one 
thaler per head on cattle to half a thaler per head on every mule 
throughout the kingdom. It is anticipated that this will bring in 
a sum variously estimated at from £500,000 to £1,000,000.” 


Goop progress is, we understand, being made with the 
extension of the Central London Railway from its present 
terminus at Shepherd’s Bush into the grounds of the Franco- 
British Exhibition, which will be opened next May. The work 


was taken in hand last November, and is proceeding so satisfac- | 


torily that it will, it is said, be completed by the specified time in 
March. The extension entails the construction of an additional 


tunnel from the terminus to the depdt, where .a semicircular | 
The Metropolitan Railway will also enter | 


turning will be built. 


been found in the residue. His experiments, however, are not yet 


completed. 


tESEARCH on the effects of high pressure on radio- 
active phenomena has met with negative results. The Montreal 
scientists, Professors Eve and Adams, say that, as a result of their 
exneriments, they have found that ‘radium generates heat by 
disintegration equally at the surface of the earth, and at pres- 
sures which obtain 40 or 50 miles beneath the surface.” 


Trnou is a new soldering flux recently brought out in 
Germany. It is said to be composed of tin and lead, reduced to 
an impalpable powder, and then mixed with chloride of zinc. This 
compound is then made into a paste by the addition of vaseline 
or glycerine. It is stated that no oxidation takes place when it is 
used, and that the joints soldered with it are unusually clean. 


A ctock has been installed in the observatory of the 
Case School of Applied Science, Cleveland, O., which is so nearly 
it has attracted the attention of the Smithsonian 
Institution at Washington. Tests are said to have proved that 
the mechanism is so accurate that the clock will not vary more 
than fifteen one-thousandths of a second from the exact time in 
twenty-four hours. 


A mretTHOp of removing broken stems from stamp heads 
is described in the Jowrval of the Chemical, Metallurgical, and 
Mining Society of South Africa. The pressure of a 140-ton 
hydraulic press was insufficient to press out the stem. The 


| application of a blow lamp so as to expand the metal of the head 


resulted in allowing the press to squeeze out the broken ends with 
only half the pressure which was at first unsuccessful. 
electrical 


A METHOD by 


of decomposing feldspar 
which is being used for agricultural purposes in the United 


means, 

States, is given in a recent issue of La Nature. Feldspar is a 
silicate of aluminium and potassium which decomposes very 
readily under the action of the air, forming assimilative potash. 


This operation can be accelerated by the use of electricity, when 
the feldspar decomposes into a soluble salt of potassium and into 


| alumina and silica. 


EXPERIMENTS made in Austria, says the Engineering 
and Mining Journal, show that a vacuum resulting from a blow- 
out shot may amount to as much as $in. of mercury, which is 
equivalent to 8lb. to 91b. to the square foot. This reduction of 
pressure creates an increase in the flow of fire-damp in the ratio of 
235 to 100. Under the conditions stated blow-out shots may 
furnish a considerable amount of gas that would not be driven 
from the coal under ordinary conditions. 


Wuart is claimed to be the largest gas-holder in the 
world has recently been completed at the Astoria works of the 
Consolidated Gas Company of New York. It is 253ft. high with 
five lifts of about 46ft. each, the largest one 297ft. in diameter. 
The unit of which the holder is a part has a capacity of 6,000,000 





| cubic feet of gas per twenty-four hours, and the capacity of the 


| 


the Exhibition by a viaduct from Wood-lane, and an elevated | 


passage will connect the District Railway from Addison-road. 


THE experiment of the pay-as-you-enter principle of | 
fare collection which was tried on December 30th, in Pittsburg, on | 
the ordinary cars without the regular platform equipment or the | 


necessary exit and entrance doors was not successful. 
was that on the morning of the test a great deal of difficulty was 
experienced in putting the system in force, especially as the cars 
in Pittsburg do not have long rear platforms and most of them 
have no forward exit. After a few hours the order was rescinded 


The result | 


and the conductors were authorised to collect fares in®the former | 


way. The experiment indicated that the pay-as-you-enter system 
cannot operate successfully without the properly equipped pay-as- 
you-enter car. 

lOURTEEN passengers were slightly injured near Coxhoe 
Junction on the Ferryhill and Hartlepool branch of the North- 
Eastern Railway last Saturday afternoon. The accident was 


caused by the last carriage of the train as it passed the junctiou | 


failing to take the points. The coupling broke and the carriage 
became derailed, as did the earriage immediately in front of it. 
This latter carriage was dragged some distance and ran into a 
sleeper cabin by the side of the line. There was a large number 
of passengers in the carriage, and it was here they were injured. 
Fortunately the injuries received were not serious and all the 
passengers were able to proceed to their homes. The lines were 
blocked for several hours. The train was brought to a standstill 
where the embankment is 100ft..deep. 


At the Royal Institution, last Saturday afternoon, 
Professor Gisbert Kapp delivered a lecture on the electrification of 
railways. Speaking of the advantages of such electrification, he 
thought it would result in greatersafety, greater comfort, and more 
economy. On the point of economy it would obviously not be fair 
to judge future results on what had already been accomplished. A 
few dozen miles had been electrified here and there, but they 
could hardly be expected to get proper results until a whole system 
was electrified. There would also be an economy in labour, for 
although on long journeys it would not be prudent to have only 
ohne man on the footplate, it was quite safe on small journeys. 
Amongst the objections to electrification was the danger to the 
men working on the lines and the difficulty which might be caused 
Where there was a multiplication of lines. An objection to the 
overhead trolley system was that the wires might obscure the 
signals, The Professor, by means of diagrams, illustrated the 
reniarkable improvements which of recent years had been perfected 
in order to obviate difficulties, 


| direction. 
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holder is 15,000,000 cubic feet. It is practically a standard type 
holder, but its unusual size necessitated special details. 


AccorDING to a writer in the American Machinist, a 
good method of grinding gas engine automobile valves, &c., is to 
slip a short spring on the stem of the valve, then put the valve in 
place and grind it in. The spring will lift the valve off its seat to 
get afresh grind as often as may be wished without taking the 
grinding tool away. The writer finds that by this method valves 
can be quickly and effectively ground in and a splendid surface 
obtained by the often repeated lifting from the seat during the 
grinding operations. 


Ir is coming to be more and more recognised among 
up-to-date shop superintendents, says the Street Railay Journal, 
that when a man is working on a high-priced machine, the time 
lost in adjusting tool holders and other parts by hand should be 
minimised by using some mechanical method. This principle is 
recognised in the Harmon shops of the New York Central Rail- 
road, where it has been found that the efficiency of a wheel 
lathe is increased 15 to 20 per cent. by using compressed air to 
adjust tools on the lathe instead of doing the work by hand. 


At the Marconi high-power Transatlantic station, four 
towers, 215ft. high, with poles 50ft. high surmounting them, are 
used. The atrial wires—about fifty—run from the top of the 
poles nearly horizontally for several hundred feet in a westerly 
The plant comprises a 500 horse-power Browett con- 
densing steam engine direct coupled to a 350-kilowatt three-phase 
alternator, generating at 2000 volts. It is stated that only 70 kilo- 
watts is used for transmission, with which power the signals are so 
strong as to preclude any possible interruption of the service by 
atmospherics. 

THE opinion of the French Mining Commission 
appointed to study the subject of safety respiratory apparatus 
in mines is rather against them. A report published by this 
commission says that ‘‘it recognises that when another grave acci- 
dent takes place in French mines public opinion will not understand 
the purely technical motives which might have influenced the com- 
mission at the present time in proposing to the department either 
to withhold any interference or to defer the solution until experi- 
ments pronounced for or against the apparatus already in use or 
those on trial in other countries. 


EVAPORATION measurements, on a larger scale than 
ever heretofore attempted, are to be made by the United States 
Weather Bureau in the Salton Basin. A chain of stations will be 
erected around the Salton Sea, and accurate measurements of 
evaporation will be made at each station, as well as records of the 
ate of fall of the sea itself. The area of the sea is now about 
440 square miles, and the rate of fall of its level, during_the years 
prior to the time when the contents of the basin became highly 
charged with salt, will furnish a most valuable record of the average 
evaporation rate in this arid region. 








MISCELLANEA. 


Tue Automobile Show recently held in Chicago was 
the largest of its kind ever held in the United States. 


New regulations have been issued by the Secretary of 
State for the manufacture of nitroamido-derivatives of benzene, 
aud the manufacture of explosives with use of dinitro-benzol or 
dinitrotoluol. 


Herr Ganz, President of the Airship Section of the 
Bavarian Automobile Club, has, it is reported, offered a prize of 
10,000 marks (#500) for aéroplanes, to be competed for at the 
Munich Exhibition this year. 


In a statement on the eve of his departure for Ireland, 
Mr. Marconi announced last Tuesday night that the long-delayed 
opening to the public of the Marconi wireless Transatlantic service 
would take place either on February 1st or 2nd. 


Tue Chilian Government has submitted to Congress a 
Bill authorising the payment of an annual subsidy of £20,000 for 
aterm of years to a steamship company which will provide an 
eight-day service between Valparaiso and Panama. 


REPRESENTATIONS have been made to the Admiralty 
that the Haulbowline Dock, Queenstown, which is about to be 
extended from 420ft. to 600ft. in length, should be still further 
lengthened to 800ft. The Admiralty is being asked to reconsider 
the plans so that the dock may be available for the largest British 
liners afloat. 

THe January report of the Boilermakers’ Society 
announees the decision of members to pay a levy of 10s., which 
the Executive Committee regard as showing evidence of deter- 
mination that the financial stability of the society must be para- 
mount to enable the society to face an emergency with the hope of 
ultimate success, 


As the result of a landslide in Russian Turkestan, the 
town of Karatagh has been wiped out. Out of a population of 
3500 people, less than 100 escaped. The disaster was due to an 
enormous section of the Karatagh Mountain, which overhung the 
place, breaking loose and thundering down, almost completely 
burying the town. 


Tue telephone system between Purley and Upper 
Warlingham, as well as other places south of Croydon, was 
thoroughly disorganised recently. Investigation led to the Gis- 
covery that near Kenley athief or thieves had cut the wire from 
the posts, and had stolen no less than 15 ewt. of this material, 
l4in. gauge, in lengths of eighty yards. 


Tue Austrian Minister of Agriculture has decided to 
create a radium bathing institution at Joachimsthal in order to 
utilise radium water for therapeutic purposes. Proposals have 
already been mgde to the Government by the Karlsbad Munici- 
pality, and, says a contemporary, by an English syndicate for the 
organisation of radium baths, but the Minister of Agriculture has 
determined to retain control of the undertaking. 


THE Glasgow Chamber of Commerce at its annual 
meeting last Monday unanimously passed a resolution to petition 
the Houses of Parliament against the .Miners’ Eight Hours’ Bill. 
It was argued that the measure affected the very existence of the 
manufacturing and producing centres. The Bill would curtail 
coal production by 30,000,000 tons annually, and would increase 
the working costs Is. 6d. per ton. Miners did not wish their hours 
limited. 


A NEW coalfield is being opened up in California, near 
the coast, between San Francisco and Los Angeles, which is ex- 
pected to have an important effect on the fuel supply conditions 
in the district. Unlike most-beds in the State, which are lignitic 
in character, this one is said to be a seam of semi-bituminous coal, 
18ft. thick. About 14 miles of gangways have been opened up, 
and it is expected that the mines will soon be producing several 
hundred tons of coal per day. 


EXTENSIVE developments have recently taken place in 
the supply of electricity for both power and clectro-chemical pur- 
poses by the West Ham Corporation to the factories of that busy 
manufacturing centre, especially in the Silvertown portion of the 
district. The supply is, in the latter area, two-phase alternating, 
and 6000 volts at 50 periods—which can be transformed to any 
required voltage, or converted to direct current to suit the require- 
ments of those desiring it for electrolytic work. 


ACCORDING to a recent consular report, the Germans 
have done practically everything in their power to develop the 
mineral resources of the Province of Shantung, but they have thus 
far only succeeded in making the coal mines pay. Apart from 
these they have iron deposits, which will, it is thought, yield a 
return as soon as they are worked, but beyond these there is 
nothing to speak of, and the expectations of ten years ago that 
Shantung -would «prove to. be an enormously rich mining district 
seem doomed to disappointment. 


A NEW Act has recently come into operation in Sweden 
which offers some facilities‘as regards high-tension electric trans- 
mission. This is of importance in a country where there are so 
many large hydro-electric stations. The new law, among other 
things, reduces the compulsory distance on each side of the line 
within the boundaries of which a list of the landowners must be 
given when application is made for the concession. It is no longer 
necessary to consult owners of adjoining properties when applying 
for permission to construct electric tramways in towns. 


EXcITEMENT reigns among the miners of British 
Columbia on account of the reported discovery of remarkable gold 
deposits in the district around the confluence of the Findlay and 
Ingenia Rivers in North British Columbia. So definite are these 
reports of mineral wealth that a stampede in the direction of the 
district named has already set in from all parts of the province, 
and many who are inexperienced in mining have joined the rush. 
The region named lies east of the gold-bearing district in Alaska, 
just beyond the Peak mountains, and flanking the imperfectly 
explored area south of the Turnagain district or Black River. 


Wira .a view to preventing miss-fires, attributable to 
the wear of breech mechanisms of guns, the Admiralty have directed 
that every officer of quarters is to see that the breech mechanisms 
and firing arrangements of the guns under his charge are in an 
efficient condition. A thorough examination of the mechanism is 
to be made at least once a month by the gunnery lieutenant, or 
the officer performing his duties, and the results of these examina- 
tions are to be included in the periodical gunnery reports. Minor 
repairs to breech mechanisms which are within the resources of the 
ship to execute are in future to be carried out on board by the 
ship’s artificers instead of waiting until an opportunity occurs of 
having them effected at an ordnance depot. 


SPEAKING at the London Institution on “ Deep Sea 
Researches,” Mr. L. E. Hill dealt with the improvement in the 
diving bell and diving apparatus generally since its inception. 
He said that the popular idea that the water was kept out of the 
diver’s dress because the dress itself was water-tight was a fallacy’. 
It could only be done in this way at a very slight pressure, anc 
at-a depth of 100ft. would be utterly impossible.- The water was 
only kept out and the man from being drowned by the air pres 
sure derived. from the pumps above the surface, and the greater 
the depth the greater the pressure had-to be. Caisson or-com 
pressed air sickness until a few years ago was supposed to have 
some mechanical effect upon the blood circulation. Ibis was 
not so, 
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TO CORRESPONDENTS. 


pe Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

pe All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communicatwns. 

We cannot undertake to return drawings or manuscripts ; we must, 

therefore, request correspondents to keep cones. 


REPLIES. 


Brrm.—(1) You must look up the history of the vessel in your public 
library. It would take far too much space to discuss why she did not 
fulfil expectations. (2) The invention is American, but there are 
both English and American companies. 

RounpELL.—You might try Van den Kerchove, of Ghent, or Carels Fréres, 
of the same town, H. Bollinckx, of Brussels, or John Cockerills, of Liége. 
These are all first-class firms. In France try Farcot Fréres, St. Quen, 
Paris; Société Anonyme Fives Lille, at Fives Lille; Société Francaise 
de Construction Mécaniques, Paris. 
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P. (Wigan).—We fear we must advise you to put your question in the 
hands of a good practical engineer who is acquainted with the details 
of the engines, The calculations required are long, and further particu- 
lars are necessary, Roughly, you may take it that to raise 15,000 gallons 
950ft. per hour requires an engine developing 70 horse-power. Losses in 


valves, delivery pipes, reducing gearing, and so on, will absorb above and | 
and 100 percent. How to calculate the | 
in any book. Note that yon | 


beyond thisanything between 
horse-power of an engine you will fin 
must give the average effective pressure, and that depends on many 
things. You had better see Davey’s ‘Steam Pumping Machinery”, in 
some library. 








MEETINGS NEXT WEEK. 





THe ENGINEERING Society : East Lonpon CoLLece.— Wednesday, January 
29th, at 8 p.m., at the College. Paper, ‘‘The Manufacture of Con- 
structional Steelwork,” by Mr. A. J. Aitken. 

Roya Iystirvtion or Great Brirain.—Friday, January 3lst, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Recent Researches 
on Radio-Activity,” by Professor Ernest Rutherford, M.A., LL.D., D.Sc., 
F.R.S. 

Tue ENGINKERING AND SCIENTIFIC ASSOCIATION OF IRELAND.—Monday, 
January 27th, at p.m., in the Physics Theatre, Royal College of 
Science, Stephen’s Green. Annual general meeting. Inaugural address 
by the President. 

LiveERPOOL ENGINEERING SocreTy,—Wednesday, January 29th, at 8 p.m., 
at the Royal Institution, Colquitt-street. Ordinary meeting. Paper, 
‘‘Submarines and Submersibles,” by Mr. E. ©. Given, M. Inst. C.E., M.1. 
Mech. E. 

Society op ArtTs.—Monday January 27th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lecture: ‘‘The Theory and Practice of 
Clock Making,” by Henry Hardinge Cunynghame, C.B. (Lecture II.). 
Tuesday, January 28th, at 4.30p.m. Colonial Section. The ‘* Development 
of Colonial Self-Government in the Nineteenth Century,” by A. Berriedale 
Keith, M.A., B.C.L., M.R.A.S. Wednesday, January 20th, at 8 p.m. 
Ordinary meeting. ‘*The New Patent Act,” by John William Gordon. 

Nortu-East Coast INstituTioN OF ENGINEERS AND SHIPBUILDERS.— 
This evening, at 7.30 p.m., in the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne. General 
meeting. liscussion on papers: “‘ Notes from Four Years’ Working of the 
tducational Committee's Recommendations,” by Mr. W. G. Spence ; 
“Floating Docks,” by Mr. H. RK. Jarvis. Paper, ‘‘Torsion Meters as 
Applied to the Measurement of the Horse-power of Marine Steam Tur- 
bines,” by Mr. J. Hamilton Gibson. 


Tue Instirvtion or Civi, ENorngers.—Tuesday, January 28th, at 8p.m., 
at Great George-street, Westminster, S.W. Ordinary meeting. Discussion: 
‘* Experimental Investigations of the Stresses in Masonry Dams subjected 
to Water Pressure,” by Sir John W. Ottley, K.C.LE., and Arthur W. 
Brightmore, D’Se., MM. Inst. C.E. ‘Stresses in Dams: An Experimental 
Investigation by means of India-rubber Models,” by John 8. Wilson and 
William Gore, Assoc. MM. Inst. C.E. ‘‘Stresses in Masonry Dams,” by 
Ernest Prescot Hill, M. Inst. C.E. Wednesday, January 29th: Students’ 
visit to the Building in Course of Erection for the General Post-office 
Extension, E.C. 





DEATH. 
On January 19th, at 21, Devonshire-street, Higher Broughton, Man- 


chester, Epwin Muir, M. Inst. C.E., &c., youngest son of the late William 
Muir, of Britannia Works, Strangeways, in his 66th year. 
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The Greenwich Boiler Explosion. 


ON Wednesday the final stage in the longest 
inquiry into the explosion of a steam boiler in the 
whole annals of the Board of Trade was at length 
brought to a conelusion. Precisely twelve months 
has been spent in the preparation of the case, for 
the boiler failed on December 20th, 1906, and the 
inquiry opened on December 16th, 1907. This long 
interval between the accident and the official investi- 
gation is of no particular moment, and we shall not 
ask why so many months were required before 
the matter could be brought before the Commis- 
sioners. The inquiry itself occupied nearly eight 
full days, and proceeded for the most part with 
glacier-like slowness. Much of the consumption 
of time was due to the fact that the President, Mr. 
Hudson, made long notes of the questions addressed 
to many of the witnesses and the replies. The 
experts for the Board of Trade, however, handed in 
written reports, on which they were examined and 
cross-examined, and there is no obvious reason why 
a similar course should not be pursued with all the 
witnesses. Much time and expense would thereby 
be saved. It must be remembered that these 
inquiries are not trials, and it would be regrettable 
in the interest of science if they ever became so. 
In the early days the witnesses all joined in: an 
endeavour to arrive at the cause of the accident, 
but if a serious legal process is to take the place of a 


legal construction that may be put on their words, 
but instead of endeavouring to assist at the elucida- 
tion of any obscure points they may actually 
try to conceal facts from a fear that they will 
damage their own case. That is very undesirable. 
The parties called at such inquiries are not indicted 
for manslaughter or for any offence against the law. 
They are engineers who have made a mistake, and 
it is in the interest of everybody that all should 
operate in harmony to find out the cause of the 
error, and so prevent its recurrence. This was fully 
understood when these inquiries were first instituted, 
for no power to fine or punish the persons held 
responsible was given to the court. It can direct 
|that they shall help to pay the cost of the inquiry, 
but that is all. 

Our readers have, by our reports, been made 
| acquainted with the leading features of the inquiry. 
They .have before them an outline of all the 
evidence, and they may read in to-day’s issue the 
| findings of the Commissioners. Little doubt can 





be left in their minds as to the cause of the 
explosion. The drum end failed around the 
knuckle of the flange because the metal had 
received treatment that it was unable to stand. 


|That is a broad fact about which there can be 
little or no question. The evidence of the experts 
who examined the plate was clear on the point that 
the chain of indentations caused an initial weak- 
ness in the plate that brought about its destruction. 
But the makers, on the other hand, asserted that 
the deformation the plate received was no greater 
than daily given to mild steel, and their 
defence was that because the plate failed it must 
have heen defective. We doubt if any such 
defence was required. The plate appears to have 
been of good normal quality, and a wiser course 
would have been, perhaps, to show that our 
state of knowledge of steel is still so defective 
that occasional unexplained failures of it occur. 
| The makers stated that they had flanged drum ends 
by the same method and to the same outline by 
hundreds for many years, and that they had pressed 
them out to make a good caulking joint when cir- 
cumstances required it, just as they did, or thought 
they did, in this case. They unwittingly exceeded 
the limit that the steel would bear, and disaster 
followed. There is no reason to think that the 
steel was defective, and Mr. Carlton himself has said 
that the general design of the drum was good, and 
the workmanship, apart from the chain of indenta- 
tions, excellent. The accident was due to the fact 
that the boilermakers, unknown to themselves, 
stressed the metal locally beyond its limit of 
endurance. That such a thing will not occur again 
either with these makers or with others may be 
taken for granted, for that steel, even of the best 
quality, cannot be depended upon to stand such 
treatment, is now proved.. Another important fact 
which has not been fully recognised hitherto has 
been impressed on engineers by this failure, and 
flanged unstayed ends will for the future be designed 
with a more liberal radius at the corner of the flange. 
There can, we think, be little doubt that a lin. radius 
is insufficient for a fin. plate, and though it involves 
deeper flanging less harm would be done the plate 
by doubling the radius.- But is there any real 
reason why such drums. as these should be without 
stays? Stays are not expensive or difficult to 
apply, and in few cases are there any sound reasons 
why they should not be used. Indeed, Mr. Druitt 
Halpin, whose knowledge of thermal storage 
drums cannot be questioned, specifies that a single- 
stay tube of large diameter shall be employed in all 
his designs. Even, however, if stays are for the 
future employed, the desirability of a large radius 
still exists, and some such rule as that the inside 
radius of the knuckle must never be less than twice 
the thickness of the plate might be adopted. One 
satisfactory feature of the whole business is that 
the Commissioners have removed any fears that 
existed as to the peculiar liability of thermal storage 
drums to fail in this way. They are no more prone 
to explode than any other part of or form of boiler. 
Many points of scientific interest occurred during 
the inquiry, and we shall return to them on other 
occasions. For the moment it suffices-to say that 
the severity of the judgment is unprecedented. It 
is in the power of the Court only to direct that 
the parties held responsible shall contribute to the 
cost of the inquiry. As a rule the sums imposed 
are comparatively small, but the length and costliness 
of this inquiry have been considerable, and the Com- 
missioners have taken the unusual step of putting 
the whole burden—£530—on the parties held 
responsible. The makers of the boiler, Babcock and 
Wilcox, Limited, have been directed to pay no less 


is 





scientific inquiry witnesses will not only be extremely 
cautious about what they say for fear of the strict 


than £400, the manager of their boiler works has to 
contribute £50, and the users of the boiler—officials 
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of the electricity company—find the remaining £80. 
As we have said, such a judgment is, we believe, 
entirely unprecedented, and we are disposed to 
think that having regard to the boiler failure alone, 
and leaving out of account the conduct of Babcock 


and Wilcox’s case at the inquiry, to which it wiil be | 


seen the Commissioners refer, it is unnecessarily 
severe. 


Germany on the Atlantic. 


Tt is supposed by many persons that Germany 
will not remain content with the great Atlantic 
liners which she has built, but that she will con- 
struct, if possible, vessels which will excel the 
Lusitania and Mauretania. There are at present 
no facts which could justify us in saying that this 
cannot be done; but, on the other hand, the two 
Cunard liners seem to have attained the limit in 
size and speed beyond which it will be extremely 
difficult to go. There are, moreover, commercial 
considerations which tend to show that any advance 
in speed must be considerable. A fraction of a knot 
will not do. The beating of the Cunard record 
would be an empty victory unless it was attended 
by a substantial pecuniary advantage. On this 
point a recent expression of opinion by Herr 
Wiegand, a director of the North German Lloyd 
Company, possesses a great deal of interest. Accord- 
ing to the Journal of the American Society of Naval 
Engineers, he holds that to increase the speed from 
about 23 knots to 24 or 25 knots is not only of no 
value, but directly objectionable. With a speed of 
22 to 23 knots, the ships arrive at New York by 
day; an acceleration of a few hours would bring them 
in at night. Speaking of the North German Lloyd 
steamers, he says: We are under obligations to 
call at Southampton and Cherbourg within certain 
hours in order to make connections with the trains 
for London and Paris, and must accordingly stop 
our steamers at the usual hours, and we could not 
equalise matters in case very fast steamers were 
used by postponing the sailing for several hours.”’ 
The lowest speed that would bring the steamers 
into New York by daylight must be an ocean speed 
of 25°5 to 26 knots. They would then arrive at 
comfortable hours; but the cost of such a steam- 
ship as would satisfy these conditions could not be 
less than £1,500,000, and this, along with the 
enormous addition to the working expenses, would 
be out of all proportion economically to the saving 
of time at sea. ‘Such saving,” adds Herr Wiegand, 
‘would not present a sufficiently strong attraction 
for the general public to make them willing to pay 
the increased cost of their passages. Hence, as our 
company is dependent on its own resources, and is 
not subsidised as the Cunard ships are, it could not 
get any business advantage from putting on such 
fast steamers.” 

As to mechanical details, Herr Weigand had not 
much tosay. He is not a firm believer in turbines, 
and holds that they give no economical advantage 
over reciprocating engines. But he advances a 
proposition which is eminently suggestive. Where all 
is chaos it is worth while to follow up an experience 
which seems to be impeccable. After many years 
of trial and error the engineers of the North 
German Lloyd have found that 80 revolutions per 
minute is the best velocity at which to run the 
screws of their big ocean liners. Very largely the 
proposition that this is a better number of revolu- 
tions for propellers than any other number is new, 
at all events in the sense that it is a general 
proposition taking the following form :—For 
ships of 20,000 to 30,000 indicated horse-power, 
and speeds of 20 to 23 knots, the best results will 
be got when the engines make about 80 revolutions 
per minute. This does not mean, it will be seen, 
that 80 revolutions is the best for any propeller, 
but that given the speed and the power and the dis- 
placement, within the limits stated above, propellers 
which will utilise the power of the engines at 80 revo- 
lutions will be more efficient than those running at 
other speeds. From which it may be deduced that 
the Lusitania is labouring under a disadvantage, 
hecause her propellers make 180 revolutions per 
minute. 

Late last year a North German Lloyd ship made 
her maiden yoyage to New York; she is the 
Kronprinzessin Cecilie. Very little has been said 
about her in this country, beyond a_ short 
notice in our own columns. She is a sister ship, 
with improvements, of the Kaiser Wilhelm, the 
Kronprinz Wilhelm, and the Kaiser Wilhelm II. 
« vessel which, until the advent of the Lusitania, 
held the record with an average Atlantic speed of 
23°58 knots. On a trial trip run of 60 miles 
straight on end the Cecilie is reported to have made 
24 knots, with about 48,000 indicated horse-power 
and «a displacement of about 26,000 tons,-or some- 


what less than that of the Caronia. She is 706ft. 


long, 72ft. beam, and 44ft. deep. Her reciprocating 

| engines appear to represent the limit beyond which 
| it is impossible to go with twin screws. Her main 
| shafts are 25°25in. in diameter. She has four sets 
|of quadruple-expansion engines, or in all sixteen 
| cylinders, with diameters and stroke, omitting small 
| fractions, 37in. + 49in. + 75in. + 112in. X 72in. 
| There are nineteen Scotch boilers carrying 230 lb. 
| pressure, and the coal consumption is given at 764 
| tons per day, burned in 124 furnaces. The con- 
|sumption of the engines, including auxiliaries, is 
given officially as 1°4 1b. per indicated horse-power 
per hour. 

If this machinery represents the maximum that 
can be got with twin screws, which it probably 
does—for four low-pressure cylinders, each 
9ft. 4in. in diameter, have never before been sent to 
sea in one ship, nor has 24,000 horse-power been 
transmitted through a single shaft or taken up by a 
single propeller at 80 revolutions per minute—it 
follows that liners to attain a sea speed of 254 to 
26 knots must either have three propellers and 
twenty-four cylinders instead of sixteen, or they 
must have turbine engines, or two reciprocating 
|engines and a turbine. It may, of course, be 
| suggested that the power of the machinery might be 

increased without augmenting the stresses in the 
| shafting by running the engines quicker. . But the 
piston speed is now 960ft. per minute; and Herr 
Wiegand’s experience, that a speed of 80 revolutions 
per minute cannot be departed from without loss of 
efficiency, comes in the way. It requires at first some 
nerve to stand in the engine-room of such a vessel as 
the Cecilie and watch her enormous machinery run- 
ning at full speed; and we venture to say that no engi- 
neer of Atlantic experience would care to run these 
engines at 100 revolutions per minute. Centrifugal 
effort augments, be it remembered, as_ the square of 
the speed, and the big end for a 25in. crank pin 
moving at 24ft. per second represents an energy not 
to be trifled with. Much higher velocities of rota- 
tion are, of course, reached occasionally in war 
ships, but an Atlantic liner is worked under very 
different conditions. 

We do not think we shall be far from the truth if 
we say that to get a regular average sea speed of 
25 knots would represent as great a departure from 
normal yractice as is the propelling machinery, 
taken as a whole, of the new Cunarders compared 
with the Lucania’s. No one will be rash enough to 
say that a 26-knot boat will not be built; but a 
feasible method of applying the requisite power has 
yet to be suggested. Even if turbines are used it is 
by no means certain that the vibration would not be 
excessive. It seems, at all events, that there is 
little to be feared at present from Germany. To get 
another fraction of a knot it appears to be certain is 
useless, and whatever gossip may assert, we fancy 
that the two splendid Cunard ships will represent 
fora long time to come the fastest ships in the 
world ; a result, be it remembered, which could not 
have been realised had it not been for a heavy 
Government subsidy. 





Compression and Mean Effective Pressure in Gas 
Engines. 


IN the early days of the gas engine compression 
of the charge received but little attention, because 
it was looked upon as deducting from the diagram, 
and its economical effect on the heat utilisation had 
not been fully recognised. In those days the 
Carnot cycle was regarded as the standard of com- 
parison, and consequently the endeavour was to 
obtain as great a range of temperature as possible. 
It was stated that theoretical thermal efficiencies of 
80 per cent. and upwards were possible, and since 
the gas engine of those days gave about 16 per cent. 
thermal efficiency it was pointed out that very great 
improvements were still attainable. So soon, how- 
ever, as it was realised that the gas engine working 
in the way suggested by Beau de Rochas was 
following a constant volume cycle it was seen that 
the higher the compression the better would be the 
economical result. It also became evident that the 
actual maximum theoretical thermal efficiency 
obtainable in an internal combustion engine was 
only a little more than half that of the Carnot 
cycle. The use of a high ratio of compression, or 
in other words, of a high compression pressure; 
from that time developed rapidly. But high com- 
pression causes a high temperature of the charge in 
the cylinder, and the practical ratio of compression 
was therefore supposed to be limited by pre-ignition, 
and it was thought that maximum efficiency could 
never be reached as long as this was the case. 
Professor Burstall has, however, shown by the 
trials forming the subject matter of his paper read 
before the Institution of Mechanical Engineers 











—third report to the Gas Engine’ Committee—that, 
at any rate, with the type of engine he used, this 
limit is, after all, an economical one. He hag 
found that the maximum thermal efficiency, 
reckoned on the indicated horse-power, is reached 
with a compression ratio of about 7, and there is a 
distinct falling off with a ratio of 8. A moment's 
consideration will, however, show that this is, after 
all, what might be expected. The rate of increase 
of the thermal efficiency of the ideal constant volume 
cycle is comparatively small for the ratios of com. 
pression above 5, as the following figures will 
show :— 

Compression ratio... 0.00... 0... 

Ideal air-cycle (y = 1°41) specitic 

heat constant ..... ss 
Ideal gas-cycle (y = 1°37) specitic 

heat constant Sah > ee ie. ats 
Ideal gas-cycle, specific heat 

variable, and maximum tem- 

perature 1600 deg. Cent. 

The heat losses, however,’ become greater with 
increase of temperature, that is, with increase of the 
ratio of compression, so that after a certain point the 
losses will be greater than the gain; consequently 
the thermal efficiency of an actual engine will reach 
& maximum at a certain ratio of compression, after 
which any increase in this ratio will cause a dimi- 
nution of economy. These deductions, and Professor 
Burstall’s trials, have reference to the indicated 
horse-power, and the same remark applies to Pro- 
fessor Burstall’s discovery that there is a most 
economical mean effective pressure, namely, from 
85 lb. to 95 lb. per square inch. This latter is a 
somewhat unexpected result, and is probably a 
temperature and variation of specifte heat effect. 

The practical questions that have been raised by 
the report are: Whatis the most economical ratio 
of compression, and what is the most economical 
mean effective pressure reckoned on the brake 
horse-power ? 

So far Professor Burstall’s trials do not supply 
answers, because the brake efficiency of the engine 
tested is not sufficiently accurately known, and as 
Professor Burstall himself says, “ the conclusions as 
to the brake horse-power would be widely different.”’ 
A point of difference between the steam engine and 
the gas engine should be noted in this connection. 
In the former, if the brake efficiency is known 
under a particular set of circumstances, it can be 
inferred with considerable accuracy for other condi- 
tions. In the gas engine, however, if the compres- 
sion is increased the pressure between the crank pin 
and its brass will be increased just at the time when 
the relative motion between these two parts is at its 
maximum, and this will clearly lead to a reduction 
of the brake efficiency. Precisely the same effect is 
produced by an increase in the initial pressure; the 
reduction in efficiency is considerable, and obviously 
it would be extremely difficult to evaluate the 
amount. Trial is the only safe guide, and it is 
therefore much to be desired that the promised 
brake trials with the gas engine at the Birmingham 
University may not be confined to one or two com- 
pressions and initial pressures, but that a sufficient 
number of cases may be tried to enable the law of 
variation of the brake efficiency to be approximately 
ascertained. 

Professor Burstall’s discovery that there is a 
limit, in respect of economy, both to the ratio of 
compression and to the mean effective pressure, is 
of far-reaching importance, but the practical appli- 
cation of this discovery depends on determining 
these limits in relation to the brake horse-power. 
Professor Burstall estimates that the power required 
to drive the engine is 22 horse-power, and applying 
this figure to the “C” trials—which gave the 
highest thermal efficiencies—we find that, reckoned 
on the brake horse-power, the thermal efficiency 
was 32 per cent., with a ratio of compression of 
7°22. As a matter of comparison it will be 
interesting to note that at the Ashton trials 
Institution of Civil Engineers, Gas Engine Com- 
mittee—the best result gave 29°9 per cent., with a 
ratio of compression of 5°38, and that Professor 
Bernard Hopkinson’s trials gave 33° 3 per cent. with 
a ratio of compression of 6°37, both reckoned on 
the brake horse-power ; these engines were of about 
one-half the power of the Birmingham engine. 
With a ratio of compression of 5°45—" J” trials 
the average thermal efficiency of the Birmingham 
engine, reckoned on the brake horse-power, is 26°7 
per cent. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


Ar the meeting of the Institution of Mechanical Engi 
neers, which was held at the Institution’s buildings in 
Storey's-gate last Friday evening, the nominations for the 
officers and Council for the ensuing year were made. 
According to the rules of the Institution, the president. 
two vice-presidents, and seven members of the Council 

















had to be nominated. No member had any other names to 
and so those gentlemen nominated by the Council 
turned at the general annual meeting, which is 
to be held on February 21st. Mr. T. Hurry Riches will 
remain in Office as president. Mr. T. Arthur Kean, of 
Birmingham, and Sir William Thomas Lewis, of 
Aberdare, were elected vice-presidents 3 and Dr. Barr, 
Mr. Geo. J. Churchward, Dr. Hopkinson, Sir John 
Thornycroft, Mr. Mark Robinson, Lord Pirrie, and Mr. 
Walter Pitt were nominated for the Council, and it was 
further announced that Mr. Greenwood, of Leeds, and Mr. 
Hadfield, of Sheffield, had been appointed members of the 


propose; 
will be re 


Council. ; . ® 
The real business of the evening was to consider the 


third report to the Gas Engine Research Committee, 
which was submitted by Professor Burstall. Before the 
discussion took place Professor Burstall made a few pre- 
liminary remarks concerning the manner in which the 
tests had been carried out, and gave briefly the impressions 
he had formed from the results obtained. It was pointed 
out that the engine used differed considerably from those 
employed in the former trials. When he was fitting up 
the laboratory at Birmingham University he had to erect 
an engine which would be commercially valuable, as well 
as one which would lend itself readily to alterations 
for scientific purposes. He did not want one which 


had pockets for the valves, because it had been sug- | 
| that 
for analysing the gas used extremely good and useful, | 


gested in the previous report that a cylinder which 


had the minimum of surface for the maximum of volume | 
And in view of the fact that he intended | 


was the best. 
to try experiments with very high compression it was 
desirable that he should have an engine with which 
he could get a scavenger charge. <A_ standard 
Premier gas engine was therefore obtained. It developed 
150 horse-power at a speed of 170 revolutions per minute, 
the size of the cylinder being 20in. in diameter by 24in. 


stroke. But in order to enable the engine to run at a 
compression pressure of 200 lb. per square inch, with 


charges which were estimated to give an initial pres- 
sure of 600 Ib., the diameter of the cylinder was 
reduced to 16in. The compression was varied by altering 
the length of the connecting-rod, or by bolting packing | 
pieces or junk pieces at the back of the piston. 

On page 98 of this issue we reprint the report, and from 
the engraving of the engine—Figs. 1 and 2—it will be n 
noticed that the back of the cylinder is flat, and the 
valves are situated in it. and are opened and 
closed by cams and not by springs. The engine, he said, 
was not a freak or out of the question for commercial use. 
The reason given for the use of such an elaborate engine 
instead of the ordinary hit-and-miss type was that the 
large number of the latter type of engines already in use | 
enabled anyone to carry out the same experiments, 
whereas he wished to obtain results which could not be 
so readily obtained. He had also other reasons. 
Scavenging was considered necessary to prevent pre- 
ignition at the high compressions used, which, at times, 





were as great as 200 lb. Because of this high compression 
it became necessary to provide scantlings able to with- 
stand pressures of 600lb., and this necessitated extra | 
metal 1} to 2in. in thickness. 

The difficulties which had to be encountered were 
numerous, and took some considerable time to overcome. 
The high compression caused much trouble. It was con- 
siderably higher than the makers adopted. Up to 120]b. 
no difficulty at all was experienced, but when 140]b. was 
reached the difficulties appeared, and increased as_ the 
compression rose. The engine would work well for about 
half an hour, then pre-ignition and back-firing would 
commence. Trouble was also experienced due to too | 
much red lead being used to make the joint between the | 
evlinder and breech head. This became red-hot, and 
caused pre-ignition ; a thin copper ring was then substi- | 
tuted, and no more difficulty was experienced in this 
direction. The ignition points on the plug used to heat 
up and set fire to the incoming charge, and eventually 
Professor Burstall had to resort entirely to high-tension 
ignition, and the Lodge system was adopted. The con- 
struction of satisfactory plugs delayed the experiments 
fully twelve months, but eventually the engine ran effec- 
tively at 180 1b. pressure. 

With regard to the conclusions to be drawn from the 
experiments, Professor Burstall stated that he considered 
the most important observation was that the highest 
economy was obtained with low mean pressure and with 
moderate temperatures. He considered that one ought | 
to be able to tell how an engine of this type was running | 
simply by feeling the water-jackets. He had found that 
there was a distinct connection between economy com- 
pression and the richness of the charge, as would be 
observed from the results given. It was pointed out 
that these trials were made on gas from a bitu- 
minous gas producer, so they could never be sure of | 
the calorific value, nor was it so high as could have 
been desired. With regard to that point when further 
compression reduced the efficiency of the engine, it was 
stated that if a mass of gas and air were confined in a 
cylinder and exploded, a gain would be obtained so long 
as the temperatures were such that more heat would be 
gained than was lost to the walls. He was very surprised | 
to find the compression pressure which gave the greatest 
efficiency, came so early, but he thought that the whole | 
subject depended upon the form of the combustion | 
chamber. The results were based on indicated horse- 
power, and he hoped that in further trials, shortly to be | 


carried out, that the optical indicator would be used, and | 
that « water-brake would be substituted for the dynamo. 


Finally, Professor Burstall referred to the conclusions 
to be drawn from the indicator diagrams. These showed 
clearly that the maximum economy was obtained with 
% compression varying between the limits of 85 1b. and 
95 1b. At the highest compression—180 lb.—the maxi- 
mut ean pressure seemed to be a little higher, but the 
economy fell rapidly as the compression rose to that 
Pressure, He remarked that all the increased economy 
a the jacket water in recent years, and that 

neers were little better off regarding their knowledge 
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of the amount of heat thrown away in the exhaust than 
in the days of Dr. Otto. Special attention was drawn to 
Appendix I., in which Professor Burstall gave a theory for 
showing the heat lost to the walls. He justified the fact 


very rapidly to the walls. 

The discussion was opened by Sir Alexander Kennedy, 
who, as chairman of the Gas Engine Research Committee, 
referred to the enormous amount of work done by Pro- 
fessor Burstall in connection with this report. 
not criticise the contents at all, but only referred briefly 
to the further tests which were to be undertaken with the 
optical indicator, and water brake. 

Captain Sankey, as a member of the Gas Engine Re- 
search Committee, did not feel justified in criticising the 
technicalities of the report. There were two predominant 
facts, he thought, to be gathered from the tests. (i.) That 
there was a reduction of thermal efficiency after a certain 
number of compressions. (ii.) That with moderate 
mean pressures the best results were obtained. He 
remarked that at the Suction Gas Producer Plant Trials, 


certain point the efficiency dropped. 
ticular, which ran extremely well, did not come out so 





low owing to the high compression. He considered 
the adaptation of the Junker calorimeter, 


results could be obtained 
a chemist, and thus it 


because 
resort to 


without having to 
made the engi- 


neer more self-contained. He regretted that there was no | 


exhaust gas calorimeter, and trusted that one would be 
included in the next trials which had already been referred 
to. Then, if they knew the heat lost in the jackets, the 
heat thrown away in the exhaust, they would then have, 
apart from radiation, a complete thermal balance. 
Professor Hopkinson thought that the evidence put 
forward did not warrant the conclusion that the efficiency 
did not increase after a definite compression was reached. 
He took, for example, the cases of tests A and C. He 
stated that the C trial corresponded to a compression 


| ratio of 7°32, and he then found the air cycle efficiency 


for this, worked out according to the usual formula for 
*22, namely, 1 — ( . y* In the A trials he made 
T 


7 
his calculations similarly, and found that the difference 
between the two was only 0°33 on 0°543 oronly 4 per cent. 
He doubted whether the efficiency could be determined 
so closely as that, and suggested that the indicator errors 
might account for the difference. He did not say that 
there was an error, but the evidence to his mind was 
inconclusive. He thought the fact that the maximum 
efficiencies were obtained with weaker mixtures was 
already well known. It had been shown that with a 
charge of ‘1 the efficiency obtained was 37 per cent.; 
whereas, when the proportion went up to ‘13 the efficiency 


| dropped to 33 per cent., that result could be predicted from 


theoretical considerations from the fact that the varia- 
bility of the specific heat increased with the temperature. 
With regard to the author's statement that “the leakage 
of heat during compressions will be greater proportionately 
at the high than the low compressions, because the higher 
compression is accompanied by a higher density and by a 
temperature difference between the walls and the charge, 
and this more than compensates for the reduction of the 
area of surface exposed to the gases,’ Professor Hop- 
kinson thought, had been made _ because, although 
heat was lost during compression, less work was done in 
compression to an equal amount. 

Finally, he criticised the author’s remarks concerning 
scavenging, remarking that from numerous experiments 
he had carried out, he was convinced that the internal 
temperature of the combustion chamber never exceeded 
about 200 deg. Cent. He did not see how the scavenging 
adopted by Professor Burstall would have any appreciable 
effect upon the cooling of the cylinder. 

The next speaker, Mr. E. J. Davies, did not consider 
that the experiments had been carried far enough, and 
expressed the opinion that the ignition should have been 
made to take place every half inch in of the stroke, as now 
the results are incomparable. The ignition throughout the 
trials, he said, took place at the same time, and with 
the varying compressions the best results possible 


| could not have been obtained. He asked if any optical 


instruments were used for determining the position of 
ignition in the cylinder, or what means the author took 
to determine these points. There was no mention in 
the Report of the amount of gas being drawn into the 
eylinder for each charge, and this he asked the author 
to give. 

Mr. Loughnan Pendred asked the author if points 
marked upon the re-drawn indicator diagrams did really 
represent the true points of ignition. He thought they 
were too far advanced, and suggested that lag in the 
igniting gear made the actual point of ignition later in the 
stroke. He also suggested that in studying the point of 
ignition the Committee should set the indicator so that its 
phase was at right angles to the phase of the crank. 
That had the effect of making the motion of the card 
greatest at the ends of the stroke instead of at the middle, 
with the result that the scale was drawn out at the begin- 
ning, and the point of ignition and explosion could be easily 


| examined. 


Mr. Goodchild regretted that coal gas had not been 
used instead of producer gas, because this Report could 
not now be so readily compared with the Second Report 
of the Gas Engine Research Committee. He also 
regretted that Professor Burstall still ignored the mechani- 
eal efficiency, which, had it been taken in this case, 
would probably have given very different results from those 
obtained from which the conclusions have been drawn. 
However, he was pleased that brake tests had been 
promised. 

Mr. Du Cros asked the author to give a drawing of 
the section of the sparking plug he had used. He could 
not understand why he had had so much difficulty, and 


that on low compressions the charge of gas loses its heat | 


He did | 


which were held at Derby in 1906, the engines had varying | 
compressions, and it was quite noticeable that after a | 
One engine in par- | 


well as it ought to have done, because its efficiency was | 


| asked if water-cooled plugs had been tried. He also 
| agreed with one of the earlier speakers that in several 
| of the trials the retardation of ignition would have 
|been an advantage. He suggested that investiga- 
tions should be made into and trials carried out to deter- 
|mine the manner in which the maximum power per 
| weight can be obtained from an internal combustion 
engine. 

Mr. Wm. Marriner stated that at first he could not under- 
stand why the spark had to be so far advanced at high 
speeds, and so he carried out a number of experiments to 

| solve the problem, and had found that with the special 

apparatus he had used the actual spark did not occur for 
some time after the contact had been made, and he 
| attributed the lag to the time it took to magnetise the 
iron core of the apparatus. 

In his reply, Professor Burstall stated that it was at the 
Committee’s desire that the term “ignition point” 
| appeared on the indicator diagrams which accompanied 
the Report. He originally called that position “the time 
of passage of the ignition spark,” being aware that 
there was some considerable lag. With regard to the 
criticism about retarding the spark, he thought that it 
might be taken for granted that he had found out the 
best method of running his own engine. He had not 
taken any mechanical tests, because he was of opinion 
| that every scientific investigation must be worked on the 
indicated horse-power basis. Were he to test an engine 
commercially he would, of course, determine the brake 
He could not agree with Professor Hopkin- 

He explained that the expression 


1\01 
0-543 1 — ( ) 


nt 

was only true at constant specific heat and did not apply 
in this case. Further, he could not think that the indi- 
cator would make any difference, because in every 
instance the tests A and B were inferior to C, and this 
would be most unlikely if the error was due to measuring 
the diagrams only. Professor Hopkinson had further 
stated that he believed the internal temperature of the 
cylinder did not exceed 200 deg. Cent., and this also-he 
—Professor Burstall—did not believe to be true, and 
quoted a case where he had obtained a fused carbon 
deposit which must have been heated up to at least 500 
to 600 deg. Cent. 

The meeting then adjourned till February 21st, when 
the annual general meeting will be held. 


| horse-power. 
| son’s criticism. 





SHIPBUILDING OUTPUT OF 1907. 


Tue financial and other economic unsoundness, and the 
consequent instability and depression in trade and enter- 
prise which have for a considerable time characterised the 
affairs of a number of leading industrial countries, have 
very likely operated on, and are reflected in a lessened 
output of shipping tonnage during 1907, as compared 
with 1906, in the United Kingdom, as well as in other 
countries where shipbuilding is a considerable industry. 
This is brought out in the annual statistics of “The 
World’s Shipbuilding and Engineering,” which this year 
again the Glasgow Herald has enterprisingly gathered in - 
from individual shipbuilders and engineers. For the 
general figures, given only roughly in the following account, 
we are indebted to the source named, but there is no 
attempt, nor necessity, to follow the returns either as a 
whole or in sections, to the minutie of 1 ton or even 100 
tons, and the deductions drawn from the general figures 
are on broad lines. 

During 1907 the output of tonnage—meaning the ton- 
nage of shipping consigned to the water, not necessarily 
completed—was less throughout the United Kingdom 
than during 1906, while in most of the other shipbuilding 
countries there have been perceptible increases. The 
grand total, according tothe figures derived in the way 
already explained, was 3520 vessels of 3,278,000 tons, and 
of 3,128,000 horse-power. The United Kingdom total 
was 1825 vessels of 1,815,000 tons and 1,777,000 indicated 
horse-power, a decrease as compared with the previous 
year of 187,600 tons and 69,200 indicated horse-power. 

The greatly increased number of the vessels contributing 
to the grand aggregate is a somewhat notable feature of 
the year’s doings, but of this, especially as regards the 
Clyde district, something will be said by way of explana- 
tion later. The terms “ British ” and “ United Kingdom ”’ 
of course, must be taken in the sense of excluding the 
work done in the British Colonies. The following table 
summarises the work of the year over the world for the 
two years 1906 and 1907 :— 














1907 1906. 

vessels} Tons. vessels} Tons. 
Scotland 757 | 675,170 511 | 658,830 
England 1030 |1,001,240 832 |1,193.880 
Ireland 38 | 138,540 28 | 149,860 








U.K. totals) 1825 |1,814,910 |1,776,770 | 1371 [2,002,570 |1.846,000 











Colonial 189 | 30,340} 14,920} 109} 28,270; 18,390 
Foreign...) 1509 {1,432,590 |1,335,450 | 1277 |1.344,710 |1,318,340 
3.277.890 2757 13,375,550 |: 








Grand totals) 3523 3,127,140 


Considering the returns of the United Kingdom in 
respect of the districts contributing to the total, first place, 
as was to be expected, is again taken by the Clyde, 
followed, as in former years, by the Tyne, the Wear, the 
Tees, and the Hartlepools. The United Kingdom total is 
made up by the contributions of these and other principal 
districts as enumerated in the table on the next page, and 
this is followed, for the sake of ready comparison, by the 
total outpué by a number of the leading foreign countries. 

From this table it will be seen that the Clyde alone, in 
spite of a falling away in shipping output during the 
autumn months, has seored during the year 1907 another 
record, the aggregate tonnage reaching over 623,000 tons , 





this being about 25,000 tons ahead of the output for the 
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year before, which, it will be remembered, formed the 
record annual output in the history of the indusiry. For 
the first time the year’s aggregate has exceeded 600,000 
tons. It was only six years ago—in 1901—the first year 
of the century, that the aggregate output reached and 
passed the half-million figure. 





1907. 1906. 





Vessels Tons. | LH.P. |Vessels} Tons. | I.H.P. 
Clyde .. ..| 525 | 623,000 | 669,000} 370 | 598,800 606,000 
IRD ns 326,500} 160 | 412,000 376,000 
eS 90 212,300 98 | 334,500 | 223,000 
Teesand Hart- } 
lepools ...| 83 t 
Treland... ...) 38 | 138,500 28 
Forth, Tay, 
and Dee ...; 236 | 55,100} 73,7! — | 59,980} 63,820 
Humber e 135 36,660 | 55,7? | 37,600) 52,210 
Thames & En- 
glish Chan- 
~~ foe 26,100 | 172,650 | - 28,260 | 127,170 
Mersey and 
Barrow 


118,100! 88 | 292,500 | 145,000 
150,000 | 147.000 





66,760} - 45,630 | 105,160 
United States 305,000 | | 464,600 | 260,800 
Germany ...| { 279,100 | | 361,000 | 327,000 
Holland | 32 +f 59,570 | | 117,900 | 65,990 
Japan ... . ‘ 27,750 | 187,700 | | 190,260 
France... ...} 52 | 113,350/170,970] 950 | 209,880 
a 26 85,370 | 134,440 55 | 37,85 66,250 
Norway = 7 52,45 42,450 7 38,810 
Austria- Hun- | 

an 95 65.320} 5 2 39,280 
Denmark... 27,32 15,020 
Russia .. ; ; 20,71 44,400 | 
Belgium... 7,72 850 | é 
Sweden... ..| 4 15,090 | 28,520} . 6S 7,830 











In 1901 the total was roughly 512,000, a figure which 
at the time was recorded as the probable high-water 
mark in tonnage output. This, however, was exceeded 
slightly in the following year; but there was a falling 
away in the two following years. In 1905 the output 
figure was again rising, and this has continued until the 
year just closed with its unprecedented figure reaching 
623,000 tons. These repeated Clyde records, when 
regarded in the light of concurrent increases in tonnage 
built in other districts, and in other countries, must be 


taken as not only testifying to the great expansion in | 


commerce and shipping trale going on throughout the 
world but as indicating that the Clyde is still maintaining 
if not enhancing its proud position as the leading ship- 
building centre of the world. 

The Clyde’s output for 1907 is greater than the whole of 
the United States by 348 vessels of 167,500 tons and 364,000 
indicated horse-power, and greater than the whole of Ger- 
many by 18 vessels of 301,000 tons and 389,500 indicated 
horse-power. The relative position of other countries in 
the list of aggregate output for 1907 will be gathered from 
the rest of the table. In only a few cases, and that in an 
unimportant degree, has the work done during 1907 fallen 
short of that accomplished during the year preceding, 
Germany, Norway, and Russia being the countries where 
such decreases have obtained. 

Not only in respect of tonnage but in the matter of 
horse-power of the engines constructed the year just 
closed makes a record in Clyde industry. Marine engi- 
neering firms, both associated with and independent of 
shipbuilding firms, produced during the year marine 
engines to the extent represented by 670,000 indicated 
horse-power, as compared with about 606,000 indicated 
horse-power during 1906. 

The north-east coast of England, with its three sepa- 
rate districts of note, the Tyne, the Wear, and the 
Tees, has a seriously diminished output as com- 
pared with the year before, but as an offset to that the 
Wear firm of William Doxford and Sons takes the first 
place on the world’s list of shipbuilders in the matter of 
the volume of output. Its output consisted of twenty- 
two vessels of 91,250 tons. The American Shipbuilding 
Company, however, which controls as many as seven 
yards, has a much higher tale of work to _ its 
credit, little less, indeed, than 100,000 tons, but it 
would be scarcely fair to put seven yards against 
one. All the yards of the American combination were 
busy during the year, and their aggregate output is repre- 


sented by thirty-four vessels of 191,600 tons. Third on | 


the list are Swan, Hunter and Wigham Richardson, with 
nineteen vessels of 75,800 tons, and the fourth place is 
taken by Harland and Wolff, Belfast, with eight vessels 
of 74,100 tons, the average tonnage of each item of this 
firm’s output being again very high. Russell and Co., of 
the Clyde, take fifth place with a tale of fourteen vessels 
of 71,700 tons. 


Concerning the volume of output of marine engines, the | 
returns derived, as before explained, shows that the world’s | 


work in this direction is represented by 3,127,000 indicated 


horse-power, being a decrease of 55,700 indicated horse- | 


power as compared with the previous year’s figure. The 
highest output of any individual firm is that of the North- 
Eastern Marine Engineering Company, which, however, 
has two works, one at Wallsend-on-Tyne and the other at 
Sunderland. These twoshops turned out engines of 121,470 
indicated horse-power, this enormous aggregate being dis- 
tributed over no fewer than seventy-one vessels, repre- 
senting practically the installation of the propulsive 
machinery of six large steamers per month—a notable 
achievement. The North-Eastern Company, it may be 
stated, has topped the list of marine engine production 
for several years past. Last year its output was 
117,530 indicated horse-power, and the year before 
104,095 indicated horse-power. 

Coming second on the list in the matter of output 
during 1907 is the Fairfield Shipbuilding and Engineering 
Company, whose total is 112,000 indicated horse-power, 
only some 9470 indicated horse-power short of the North- 
Eastern Company’s output. In some ways the output of 
Fairfield is a much more remarkable achievement than 
that of the North-Eastern Company. The total indi- 
cated horse-power was distributed over only six vessels, 


two cases of a duplicate character, viz., for the Egyptian 
mail steamers Heliopolis and Cairo. The horse-power 
of the turbine engines for H.M.S. Indomitabie alone 
equals the power distributed over thirty of the vessels 
engined by the North-Eastern Company. 


IMPROVEMENT AT THE MARBLE ARCH. 
ON Tuesday last the London County Council had before it a 


is chairman, concerning the proposed widening operations at 
the Marble Arch. Many of our readers will be familiar with 


a short length of road has to accommodate the greater part 
of the traftic between Oxford-street and Park-lane on the 
east and the Bayswater and Edgware roads on the west. The 
carriage-way at this part has a width of from 51ft. to 53ft., 
which is very little more than that of the carriage-way in the 
Bayswater-road or in Oxford-street to the east of its junction 
with Park-lane, and the width of these roads is barely 
sufficient for the heavy traffic using them. Moreover, the 
carriage-way near the Arch has, in addition to what has 
already been mentioned, to accommodate the traffic from 
Great Cumberland-place, as well as that passing into and out 
of Hyde Park. 

As a consequence, very great congestion is occasioned and, 
in the opinion of the Highways Committee, an improvement 
at this point has become an absolute necessity. 
emphasise their proposition the Committee refer to the 
figures supplied to the Royal Commission on London Traftic 
as to the numbers of vehicles passing along certain roads 
and past certain points in London, and they present the 
following table :— 

Point Per day of 12 hours, At busiest 
of 8 a.m. to 8 p.m. . hour, 
observation. Number of vehicies. Number of vehicles, 


Marble Arch. 

Hyde Park Corner 

Charing Cross 

Bank av 

Piccadilly Circus 

Ludgate Circus. . : ae 
Piccadilly, at St. James’s-street 
Strand, at Wellington-street 


From these figures it will be seen that, both as regards the 





total number of vehicles passing in a day of twelve hours and 


| also as regards the busiest hour in the day, the Marble Arch 


heads the list, though it is very closely followed by Hyde 
Park Corner. 

The Committee, in their report, state that there are two 
ways of improving traffic facilities at such places—one is by 
raising or sinking one of the roads, and the other is by 
enlarging the central space where the different lines of traffic 
converge. The first is, in some cases, practicable where dis- 
tinct lines of traffic cross each other, but it is not desirable, 
nor even practicable, in the present instance, where vehicles 
have to turn along one of three or four other roads. The 
cost of giving effect to the second method, by acquiring and 
adding to the public way the property between Edgware-road 
anda point opposite Park-lane, would be prohibitive, and accord- 
ingly the Committee communicated with the First Commis- 
sioner of his Majesty’s Works with a view to obtaining permis- 
sion to set back the railings of Hyde Park where they join the 
Marble Arch. The reply had been that the Crown was pre- 
pared to sanction a sufficient area of the Park being added to 
the street to permit of a carriage-way 70ft. wide being formed 
on the south side of the Arch. It is proposed to add to the 
street the greater part of the site of the ladies’ lavatories 
opposite Edgware-road, so that the width of the carriage-way 
at this point will be increased from about 50ft. to 85ft. 


report of its Improvements Committee, of which Lord Elcho | 


the congested conditions of the traffic at this point. Here | 


Frederick Soddy, lecturer on physical chemistry, Glasgow 
University, who took as his subject * The Source of Radio. 
Active Energy.’’ Dr. Robert Caird introduced the lecturer 
to the audience, taking occasion in doing so to make eulogis. 
tic reference to the late Lord Kelvin and his association with 
the Society. Lord Kelvin was the Watt lecturer in 1869, 
his subject being, ‘‘ Elasticity as an Effect of Motion,’’ ang 
in 1875 he again lectured to the Society, when he dealt with 
| ‘* Navigation,’’ a subject, Dr. Caird said, that always lay 
| near to his heart, and his devotion to which led him to the 
improvements on the mariner’s compass and on deep-sea 
sounding, as well as to the observation, recording and predic. 
| tion of tidal variations. His researches in wave motion algo 
| had a direct influence on problems of ship resistance, which, 





| however, on account of their abstruse character appealed to a 
limited number of students. There was, Dr. Caird declared, 
ino field of scientific investigation—no application of science 
to practice—during the nineteenth century in which Lord 
Kelvin had not been a leader, facile princeps, among 
discoverers and inventors. Mention need only be made of 
ocean telegraphy and the development of electrical science, 
| reaching far down into the roots of things, and revolutionis. 
}ing. the common conceptions of fundamental natural 
| phenomena, even of the constitution of matter itself. There 
| had been no greater physicist since Newton, by whose side he 
| now lay in Westminster Abbey—twin brothers in faith as in 
| science, 
| In the course of his lecture Mr. Soddy said the mastery 
over the forces of Nature, and with it mastery over the 
materials with which Nature provided us—to mould each to 
work for rather than against the welfare of mankind—was no 
longer the creed merely of the scientific man, but of all. If 
we sought the one influence which had contributed more 
than any other to this result, which by its achievements had 
fired alike the imagination of the philosopher and the 
initiative of the practical man, it would be found in 
the development of steam power which we owed so largely 
to the life and work of James Watt. In this he was 
something more than the inventor of the steam engine, 
great as that invention was. Watt taught us the 
proper use of the great external sources of energy stored up by 
| Nature in coal and fuel. Upon a sufficient supply of energy 
we were absolutely dependent for dur existence, and the 
| question of the available sources in Nature was becoming 
increasingly important. A new natural service of energy had 
transpired in the last decade by the discovery of radio-activity. 
The radio-active elements were spontaneously evolving a 
perennial supply of energy from year to year, which in some 
cases, as in that of the element radium, was very large, and 
in the course of a year amounted to over a hundred times as 
much as was given out in the combustion of a similar weight 
of coal. Experiments had proved that the radium was under- 
going a very slow change of a new kind, in which the element 
itself suffered natural transmutation into inactive elements, 
one of which was helium. About a thousandth part of the 
radium was computed to be changing annually, so that in 
the complete change no less than 100,000 times as much 
energy would be given out as from a similar weight of coal. 
The source of this new energy was to be found in the 
internal stores of energy in the elements. All attempts 
to control radio-active processes, and to accelerate them 
so that the internal stores of energy could be tapped 
and made use of, had failed. From the nature of the 
problem this could only be achieved when artificial 
transmutation became a possibility. These two great pro 
blems—the unlocking of the internal energy of matter, and 
transmutation—were in reality one ; and infinitely the most 
important consequence of transmutation, if ever it was 
accomplished, would be the unlocking of the internal stores 
of energy in matter. There was thus no immediate prospect, 


Greatly improved facilities will thus be afforded for all the | nor even a very definite ultimate prospect, that the new 
traffic, but particularly for that passing from Park-lane and | source of energy would become available for the world’s work. 
the Park to the Edgware and Bayswater roads. The part of ; We did not now need another James Watt to tell us of the 
the road north of the Arch will be left free for the traffic | value of an unlimited and inexhaustible supply of energy if 
going westwards from Oxford-street. it could be obtained, but a James Watt who would put his 
It is not proposed to alter the position of the Arch itself. finger on the lever which controlled these gigantic latent 
In the first place, it would be extremely expensive to shift it, | potentialities of matter, and loose them, harnessed and 
and, secondly, it is considered that the effect will be better | under control, to continue the civilising work of humanity. 
if the Arch be retained in its present position as the central At the Watt anniversary dinner, which was presided over 
architectural feature of the proposed open space to be formed by Mr. John Ward, ‘the President of the Institution of 
outside the Park. Engineers and Shipbuilders, Lord Inverclyde, in proposing 
It is pointed out that the improvement in many of its the toast of ‘‘ The Imperial Forces,’’ commented on the 
features is very similar to the widening carried out in 1901 in | present policy of the Admiralty of only giving out orders for 
Piccadilly at the lower end of Park-lane. In this case, also, warships to private builders when these could not be built in 


| the First Commissioner was prepared to recommend the the Royal Dockyards. Now that few orders were being given 


surrender of a portion of a Royal park, namely, the Green | out, those shipbuilders who at great expense had laid down 
Park, provided the Crown was put to no expense for paving plant so as to be ready to meet the requirements of 
works, &c. In this case the Council did not require any con- | Government had cause of complaint. One of the assets 
tribution from the local authority, but as the site of the of the country was the private yards, with their up-to- 
Marble Arch improvement is situated at the junction of the date equipment, and this should be respected and duly 
boroughs of Paddington and St. Marylebone with the City of | recognised. Mr. Ward, in responding to the toast of ‘‘ The 
Westminster, it is thought that the Council would be quite Institution of Engineers and Shipbuilders in Scotland,”’ 
justified in accepting a combined contribution from the three proposed by Sir John Ure Primrose, said that the Institution 
local authorities concerned of not more than one-third of the | had celebrated its jubilee last year, and at the present time 
cost of the improvement. | the total roll strength was 1630. The centenary of steam 








It is mentioned in the report that Mr. F. W. Speaight | navigation coincided with the opening of their present session, 
prepared several alternative schemes for carrying out the | and his presidential address had been chiefly devoted to 
work. Each of these, however, required a larger portion reviewing the progress made in engineering and shipbuilding 
of the Park than is proposed in the Council’s plans, and | during the period. Two facts had strongly appealed to him 
none of them provided for the very necessary widening | in his researches, as they would to every one who made 
opposite Edgware-road. For these and other reasons the | a thoughtful survey of the applied sciences during the last 
Committee have not seen their way to advise the Council to | hundred years. The first was the complacency with which 
adopt any of Mr. Speaight’s schemes. people now received the news of any invention or discovery 

The approximate cost of the improvement is estimated at | that was likely to effect a revolution in man’s way of doing 
£19,000. This sum is to provide for the removal and / things, and the second was the unfettered freedom with 
re-erection of the lodge and the construction of gates, piers, | which the worker in science was permitted to carry on 
&c., the erection of refuges and lamps, and the laying of | his labours. Mr. Ward, in the course of his remarks, also 
pavement, &c. It is thought desirable that, in order to| made feeling allusion to recently deceased members—to 
afford as much relief as possible at this time of the year for | Lord Kelvin, who had been a member since 1859, to Sir 
the unemployed, the work should be put in hand at once ; | David Richmond, and Mr. David McGee, shipyard manager 
and, further, that, in order to save the time which would be | of the Clydebank establishment, whose death had occurred 
taken up in preparing bills of quantities and a formal | that day. 
contract, the work should be executed by the Works = ———=> 
Committee as a jobbing work upon a special schedule of 





prices. IpswWicH ENGINEERING Socrety.—A dinner in connection with 
eee ee | this Society will be held at the Great White Horse Hotel, Ipswich. 
| on Saturday evening, January 25th, 1908, commencing at fer 
| o'clock. Tickets can be obtained of the Secretaries, 17, Mar 

JAMES WATT ANNIVERSARY. | borough-road, Ipswich, or members of the Council. 
THE Watt anniversary lecture, delivered under the auspices THE INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW —ehgee 
a 3 Athactt 2 ee ‘+ | —Members are reminded that the annual smoking concert of the 

; Pp ‘ 

rt the 6 ae oe a the a Section takes place in the ‘‘Grosvenor” on Saturday, February 1st. 
inner held, as has been so long the custom, by the | and itis hoped that members will obtain tickets either from the 
Institution of Engineers and Shipbuilders in Scotland, | hon. local secretary at 157, West George-street, Glasgow, or froni 
formed a double event on the evening of January | any member of the committee as early as possible, so that the 





but it was almost wholly turbine machinery, and in only !17th, The Watt lecturer on this occasion was Mr, | necessary arrangements can be made. 
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A THREE-CYLINDER COMPOUND TRACTOR. 


ONE of the most interesting exhibits in the Smithfield Cattle 
Show, which was held early in December last, was the new 
three-cylinder compound tractor constructed by John Fowler 
and Co, (Leeds), Limited. In our issue of December 13th 
we briefly outlined the more salient features of this machine, 
and now we are enabled to give further drawings of the 
engine and valve gear, and also to reproduce some typical 
indicator diagrams whiclr were obtained from this type of 
engine when recently on trial. The general construction of 
the tractor, with the exception of the engine, only differs 
from the usual practice of the firm in details. ~The design 
is such as to comply with the Light Locomotives Act and the 
Heavy Motor Car Order of 1904. The tractor shown above is 
mounted on special spring gear both on the front and rear 
axles. This system has been in use now for some time and 
has proved to be most satisfactory. The central adjustable 















descending a hill, and in the latter case it prevents any 
tendency to side-skid. Steering is effected by the usual 
worm type of gear, with the customary curb chain working 
on a circular path on the front axle. 

The chief point of interest in this tractor lies in the adop- 
tion of a tandem compound engine, with an auxiliary low- 
pressure cylinder alongside the high-pressure cylinder, the 
complete arrangement being clearly shown in the engraving, 
Fig. 1. The object of this arrangement is to increase the 
ratio of expansion and to equalise the power of each crank. 
We do not remember ever having seen this arrangement 
before. As regards the ratio of expansion, the same result 
might be got by a larger low-pressure cylinder in a two- 
cylinder arrangement. But in the confined limits of a small 
traction engine where width must be minimised this is not 
possible. The introduction of a third cylinder, instead of 
the arrangement referred to, in road locomotives has a special 
value, not only because of the limited width available, but 
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Fig. 1—ENGINES OF THE TRACTOR 


sUspelision bolt and equalising levers ensure the driving gear | also because of the more frequent exhausts than in a two- 


running in true pitch, and it is claimed that vibration is 
reduced to a minimum. 
's equally distributed on the springs, and freedom for steering 
and lurching is allowed for. The driving wheels are 5ft. in 
diameter by 8in. wide. They are faced with steel and wood 
strips alternately so as to give the greatest amount of adhe- 
sion without undue wear. The front wheels are 3ft. Tin. in 
diameter by 5in. wide. Whilst dealing with the wheels we 
Would mention a new feature which has recently been 
adopted in connection with the differential. When climbing 
steep hills with heavy loads it frequently becomes necessary 
to pin the differential so that the drive may be transmitted 
through both side wheels. To do this formerly the engine 
had to be stopped, so that the driver or his attendant could 
lock the differential with the driving wheel. Now this can 
be done from the footplate by means of a lever. Moreover, 


In the front spring gear the weight | 


cylinder compound engine, in which the exhaust pressure is 
higher with a consequent larger consumption of steam. In 
the present design four blasts per revolution are obtained, and 
consequently a more uniform draught through the tubes, and 
a constant bright fire. With only two blasts per revolution 
we are told that the low exhaust pressure would be insuffi- 
cient to ensure the boiler of a tractor generating sufficient 
steam under all circumstances, whereas it is claimed that 
the new arrangement giving four blasts per revolution ensures 
an ample steam supply. The working of the system can be 
best understood by reference to the engraving. When the 
starting cock for admitting high-pressure steam is opened—to 
give the maximum power for emergencies—the engine works 


| as a double-cylinder engine, the high-pressure cylinder being 


this operation can be carried out either when ascending or | 





converted for the moment into a differential cylinder, the two 
low-pressure cylinders working as in a double-cylinder engine 
with full boiler pressure. 





95 


Under ordinary working conditions the steam is first ad- 
mitted into the high-pressure cylinder, from which it exhausts 
into the low-pressure steam chest of the large low-pressure 
cylinder, which is in communication with the steam chest of 
the small low-pressure cylinder; thus the steam is divided 
between the two low-pressure cylinders. The cylinders have 
a cut-off at about half stroke, the terminal pressure in the 
high-pressure cylinder being about 100 lb., after which it is 
expanded five times in the two low-pressure cylinders, finally 
leaving the exhaust at about 121b. above the atmosphere. 
In an engine of the tractor type, which works under very 
varying conditions, it has been found that this new arrange- 
ment of exhausting is distinctly advantageous, inasmuch as 
when the engine has been giving off its maximum power— 
e.g., in ascending steep gradients with full load—sufficient 
| Steam has been generated to cause the safety valves to blow 
off, the explanation being that the frequent exhausts cause a 
| bright fire, and so the highest calorific value is obtained from 
the fuel. We are informed that it has been proved in actual 
| work that the steam generation has been considerably im 
| proved, and a more uniform pressure 
| 
' 
| 
} 
| 
| 
| 
| 
| 
| 





maintained in the 
boiler. It will further be seen from the engraving that the 
makers have adopted a radial valve gear, the foremost 


advantage of which is the quick opening of the inlet and the 
rapid closing, which gives a sharp and “‘ fat’’ diagram, as 
will be seen from Fig. 2. 

All the engine gear is entirely enclosed in an oil-tight 
casing. The brackets carrying the crank shaft and the 
second motion shaft are formed in one casting, the bottom 
of which, together with the side frames of the 
forms the bath. A small pump driven off 
shaft circulates oil over the bearings and 

The oil runs back into a reservoir at the side 
With this 


portion 
engine, 
the crank 

| moving parts. 
| of the engine, from which it is again drained. 


oil 


Boiler Pressure, 180 lbs 2 
NWP of Revs.300 per min. 
Stroke 8 inches. 
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Fig. 2—INDICATOR DIAGRAMS 


| system every working part is oiled with the exception of the 


hubs and two slow running side shafts. The adoption of 
this oil-tight casing necessitates an alteration in the firm’s 
usual type of clutch gear. The clutch now used is operated 
by a wheel keyed to a spindle which passes through the 
casing. The other end of the spindle is fitted with jaws 


| which move the driving shaft either to the left or right, and 


this brings the pinions at either end of this shaft into gear 
with larger toothed wheels which transmit the power to the 
road wheels. It is self-locking, and only allows one speed to 
be in gear at once. The road gearing is arranged for two 
speeds, the slow one giving 24 miles per hour and the fast 
speed 5 miles an hour, which, however, can be slightly 
exceeded if required. Little need be said about the boiler. 


| It is of the standard type, fitted with a Belpaire type fire- 


box and steel tubes. It is fed by one injector and an 
independent fire-box, and the working pressure is 200 Ib. 
per square inch. 

The winding drum mechanism has also been slightly 
altered and is now carried on an independent stud and 
driven from the crank shaft by means of an upright shaft 
and bevel gear. It is under the control of the driver by 
means of a clutch gear operated from the footplate. 


THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES 
ASSOCIATION.—A general meeting was held at the Institution, 
Storey’s-gate, Westminster, S.W., on Monday, January 13th, at 
8 p.m., when a paper, entitled ‘‘The Manufacture of Construc- 
tional Steelwork,” was read by Mr. Arthur James Aitken, graduate, 
of London. The chair was taken by Mr. Graham Harris, member 
of Council. A very interesting discussiop followed the paper, in 
which the following graduates took part :—Messrs. Laird, Symons, 
Duncan, Cheeseman, Cartwright, Petrie, Cunningham, Rodd, 
Bishop, and Engineer-Lieutenant Warwick. The chairman made 
several interesting remarks, and Mr. Wright (Messrs. R. Moreland 
and Sons) and Mr. Marshall (associate member) also spoke. 
Votes of thanks were proposed to the author of the paper, and to 
Mr. Graham Harris for presiding. The meeting concluded shortly 
after 9.30 p.m. 






































































OBITUARY. 
DAVID McGEE. 

WE regret to have to place on record the death of Mr. 
David McGee, local director and shipyard manager of 
Messrs. John Brown and Company's well-known ship- 
building and engineering establishment at Clydebank, 
after an illness of about six weeks, at his home, Melbourne 
House, Dalmuir. 


began his connection with shipbuilding as an office boy in | 
the old shipyard of James and George Thomson in Govan, | 
where for many years his father was head foreman joiner. | 


By dint of perseverance and ability he rose, step by step, 


in the service of the firm, both in the old yard and when | 


the works were transferred to the entirely new site at 


Clydebank. He gained a thorough grounding in_ prac- | 
tical departments and became under-manager to the late | 
Mr. Samuel Crawford, on whose retirement, about twelve | 


years ago, to take up a partnership in, and the manage- 
ment of, Kinghorn Shipyard, he was promoted to the 
managership by the Messrs. Thomson. This was during 
the completion of the British battleship Ramillies, and he 
retained his position during the period the business wus 
under the name of the Clydebank Engineering and Ship- 
building Company. Fully seven years ago, when the 


establishment was acquired by John Brown and Company, | 
of Atlas Works, Sheffield, he was made a local director of | 


the Clydebank concern. During his term of managership 
the successful completion of a wide variety of productions, 
in the shape of battleships, cruisers, high-class ocean 


liners, fast channel and river passenger steamers, and | 


numerous cargo and passenger-carrying steamers for 
* intermediate” ocean service, testified to the ability of 
Mr. McGee as a practical shipbuilder and works 
administrator. 


naval architect. and Mr. Thomas Bell, engineering mana- 
ger, by far the most notable work with which the name of 
Mr. McGee will long be associated, was the building of 
the great Cunard turbine liner Lusitania. To the struc- 
tural methods and the details of construction and launch- 
ing of this huge vessel, as well as to the quality and 
soundness of the material and workmanship involved, Mr. 
McGee earnestly brought to bear the fulness of his skill 
and long, practical experience. The last two years of a 
career cut off all too soon were thus fittingly crowned 
with memorable achievement. He was a member of the 
Clyde Shipbuilders’ Association, and three years ago was 
elected chairman. In this capacity he at all times evinced 
readiness and ability to take a fair and moderate view of 
points of dispute between employers and employed. He 
was a member of the Institution of Naval Architects, and 
a member of Council of the Institution of Engineers and 
Shipbuilders in Scotland, and took an active part on the 
committee in charge of the erection of the Institution's 
fine new home in Elmbank-street, Glasgow. He took 
a warn. personal interest in local affairs, and in the wel- 
fare of the working classes of Clydebank and district. 
He leaves a widow and three sons. 


GREENWICH BOILER EXPLOSION. 


THE Board of Trade inquiry into the cause of the explosion 
of a thermal storage drum at Greenwich in December, 1906, 
came to an end on Wednesday last, when the Commissioners 
delivered their judgment. A full account of the inquiry 
has appeared in our columns, and is concluded on page 84 
to-day, whilst below we give the summing up and decision of 
the two Commissioners. 

JUDGMENT. 

We have very carefully considered our judgment. 

This inquiry in many respects is remarkable. Though 
the inquiry has lasted a long time, the facts are comparatively 
simple, and the cause of the explosion is not far to seek. 

4 steel drum working at a pressure of 160 lb. per square 
inch was found to have developed a crack in the end plate 
near the riveting for a length of 2j;in. fund a small jet of 
steam was issuing from it, yet no one in charge of the boiler 
from the highest to the lowest thought there was any danger, 
and no one took any step to shut down the boiler or reduce 
the pressure of steam. It has been urged that the drum was 
only four months old, had been supplied by a well-known 
firm and had been thoroughly tested, but the fact pointed to 
something exceptional, and should have been taken as a 
warning that there must be something seriously wrong. 

The primary cause of the explosion was the supply of a 
badly-constructed drum by the makers, the immediate cause 
being the neglect to reduce steam when a crack appeared. 
We will refer later to the internal state of the end plate as 
disclosed by examination after the explosion. But it is 
necessary that we should first state the facts leading up to 
the explosion as we find them, and afterwards deal with the 
responsibility of the different parties connected with it. The 
drum which exploded is termed a thermal storage drum, and 
was one of two connected with a Babcock and Wilcox boiler 
being No. 6 boiler at the works of the South Metropolitan 
Electric Light and Power Company, Limited. The object of 
the drum was to store and heat water to the temperature of 
steam for use in the boiler at times when the demand for 
steam power was greatest. It was also useful in precipitating 
carbonates and other solids in the water. 


of mild steel plates, was cylindrical in form with elliptical | 


ends, had an internal diameter of 5ft. and a length of 24ft., 
and was connected with and formed part of the boiler— 
a diagram will be annexed to our report. The drum 
was tested at Messrs. Babcock and Wilcox’s works to 
240 lb. per- square inch by hydraulic pressure, and 
afterwards tested by hydraulic pressure at the South 
Metropolitan Electric Light*and Power Company’s works 
to 230 lb. per squaré inch pressure. It was also’ thoroughly 
examined by an engineer inspector of the National and 
General Boiler Insurance Company—Mr. Muter—before it 
was set to work, and the working pressure was 160]b. The 
drum was first put into use at the company’s works on 
August 18th, 1906, so that it had only been in use about 
four months when it exploded. During this short period of 


Mr. MeGee, who was fifty years of age, | 


Under Mr. John G. Dunlop, as managing | 
director, and with the co-directorship of Mr. W. J. Luke, | 


It was constructed | 
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its existence it appears to have worked satisfactorily. A leak 
| occurred in October, 1906, and another one later, in the 
| seams, to which no importance can be attached, except that 
| when the leak subsequently occurred—-which led to discover- 

ing the crack in the end plate which afterwards gave way— 
| it was at first thought that the leak was due to a similar 
cause. 

Coming to the week in which the explosion occurred, viz., 
on Monday, about mid-day, the 17th of December, 1906, the 
attention of Mr. Burtenshaw, one of the charge engineers, 
| was drawn to a leak in the storage drum of this boiler, from 
which water was dripping. Mr. Constable, the resident 
engineer, also saw the leak about the same time, and both 
thought the leak came from a rivet or from the joint of the 
| equalising pipe. Nothing was done, however, to remove the 

lagging or to ascertain the cause in any other was, and the 
boiler was kept in work, for Mr. Constable said he attached 
no importance to the leak. Mr. Burtenshaw inspected the 
drum again the next day (Tuesday) at 9 a.m., and the leak 
was then about the same. Mr. Constable did not go specially 
to see the boiler on this day, he told us, but at about 
| 10 o’clock in the morning he saw the leak during his rounds 


and made the remark to Coombes that they must arrange to | 


caulk the leak at the week-end. 

Still nothing was done to ascertain the cause of the leak, 
and the boiler was kept at work all day. This, however, was 
the day when it was the turn for boiler No. 6 to be put out 

| of use for the purpose of examining the brickwork. It was 
| accordingly shut off at midnight and not coupled up again 
until 2 p.m. the next day, Wednesday. No advantage, how- 
ever, was taken of this opportunity to examine into the cause 
of the leak. 

On Wednesday, when the boiler was put into use, the leak 
had taken up a little. Mr. Constable or Mr. Burtenshaw, it 
is not clear which of the two, ordered Mr. Coombes to take 
| off some of the lagging. This was the first time there had 
| been any attempt to ascertain the cause of the leak. When 
the lagging was removed it was discovered that there was a 
crack in the end plate of the drum 27jin. long running in a 
| line with the circumference and near the riveting. From 
| this crack a jet of steam about a foot long and jin. in diameter 

was issuing. Mr. Coombes reported this to Mr. Constable, 
and Mr. Constable inspected it with Mr. Coombes. 
Constable then sent for Mr. Covell, Messrs. Babcock and 
Wilcox’s erector—who was at the works erecting some 
additional plant—and showed it to him, but Mr. Constable 
did not think it was dangerous, nor did Mr. Covell, and 


there was apparently no discussion as to the possibility of | 


' danger. Mr. Constable merely discussed with Mr. Covell the 


method of repair and the isolation of the boiler, not, as he | 


told us, from any fear of danger, but in order to effect the 
repairs which would have to be done. The method of repair 
suggested by Mr. Covell was hy plugging the two ends of the 
crack and caulking. 

Mr. Constable asked Mr. Covell to telephone to his firm, 
Mr. Covell telephoned to his firm, and came back with the 
message that Mr. Shermer would be down in the morning. 


Mr. Constable then gave a written order to the shift engi- | 
neers that the boiler was not to be let down, in order, as he | 


told us, not to increase the crack by changing the tempera- 
| ture of the drum, but he did not then report the discovery 
of the crack to his chief, Mr. Bowden. The reason, no doubt, 
that Mr. Constable sent for Mr. Covell was, that he con- 
sidered, as did also his chief, Mr. Bowden, that they had 
not yet taken over the drum from Messrs. Babcock and 
Wilcox, the terms of Messrs. Babcock and Wilcox’s contract 
with the South Metropolitan Electric Lighting and Power 
Company being that the final payment was to be after six 
months’ satisfactory working, and this period had not ex- 
pired. Mr. Constable gave orders for the leak to be watched, 
and Mr. Burtenshaw kept his eye on the crack continuously 
until he went off duty that night at 9.30. 


Mr. Burtenshaw, who had had some experience in boilers, | 


said that he also saw no danger. 


The next morning, Thursday, the day of the explosion, | 


Mr. Shermer arrived about 10 a.m. 
Messrs. Babcock and Wilcox’s superintendent 
erections, and had been sent down by the firm to examine 
the crack in this drum, 
cussed the method of repair, no mention at all being made 


by Mr. Shermer, as we find, that there was any danger, but | 


Mr. Shermer made the remarkable statement that he had 
not seen anything just like it before. We now know that 
Mr. Shermer had never been in charge of a boiler under 
steam in his life. It is, therefore, obvious that he had seen 
nothing like it before, but he would have been more honest 
if he had said so, and not have made a statement which must 
have had the effect of leading Mr. Constable to think that he 
had experience of boilers. ; 

Mr. Shermer said he told Mr. Constable that before a 
definite opinion could be given as to whether there was any 
danger or not an internal examination would have to be 
made of the drum. 

Mr. Constable denied this, and we do not give any credit 
to Mr. Shermer’s statement, for we are satisfied that if Mr. 
Shermer had made any such statement to Mr. Constable, or 
had expressed any doubt as to the safety of the drum, Mr. 
Constable would have reported such an important statement 
to Mr. Bowden, the chief engineer. We should observe also 
that Mr. Shermer made no mention of danger at all in his 
report to the firm, nor did he thereupon suggest any exami- 
nation for the purpose of ascertaining whether there was 
danger or not. 

Mr. Constable reported to Mr. Bowden immediately after 
this interview, and said there was a slight weep, but he said 
he was asked by Mr. Bowden to describe the exact position of 
the crack, and that he described it as best he could, and gave 
the length as 2;;in. Mr. Bowden asked if Mr. Constable 

| thought it serious, and Mr. Constable said he thought not. 
| Mr. Bowden, who was then at the Brompton office, having 
this information communicated to him, said he would inspect 
in the afternoon, but he instructed Mr. Constable to ask 
| Mr. Shaw, an engineer-inspector of the National and General 
Boiier Insurance Company, to inspect the drum. Mr. Bow- 
den went down at about 3.30, and during his rounds 
| inspected the drum, together with Mr. Constable. The result 
of the inspection, as they both state, was that they thought 
it would be sufficient if Babcock and Wilcox examined the 
crack at the end of the week, and neither thought it dan- 
gerous. Mr. Bowden nevertheless went back to his office at 
| the works, and telephoned at once to Mr. Kolle at Messrs. 
| Babeock and Wilcox’s office. Mr. Kolle is the assistant 
manager of Messrs. Babcock and Wilcox, and Mr. Bowden 
described to him what he had just seen on his inspection of 


Mr. | 


He was at the time | 
of outdoor | 


Mr. Constable met him and dis- | 


Jan. 24, 1908 


| the crack. It is not at all clear, however, in what manner 
Mr. Bowden described what he had seen, but he told 
Mr. Kolle that the defect was of sutticient importance to send 
someone responsible down. Mr. Kolle replied that Mr, 
| Shermer had been down to inspect, and that he would com. 
| municate as soon as he had seen his report. 
| From the conversation on the telephone which Mr. Kolle 
| had with Mr. Bowden, Mr. Kolle told us that he anticipated 
| danger, but he qualified this by calling it potential danger 
| meaning, as he explained, that there would be danger if the 
{crack extended. He therefore anticipated what in fact 
happened, for the explosion occurred because the crack did 
extend. But he never told Mr, Bowden of any danyer, 
potential or otherwise, and he said he did not know whether 
the boiler could have been shut down in an emergency like 
this. While the conversation with Mr. Kolle on the tele. 
| phone was going’ on, Mr. Shaw was announced. He had 
been sent for by Mr. Bowden, as Mr. Bowden told us, 
because he placed reliance on his judgment. Mr. Bowdon’s 
concluding words on the telephone to Mr. Kolle were :—"' \Ve 
will see what Shaw says.’’ This was about twenty min: ites 
to four. Mr. Bowden then sent Mr. Shaw to inspect the 
boiler, and in about fifteen or twenty minutes the explo-ion 
| occurred, killing Mr, Shaw, who was in the act of examining 
the drum, and Mr. Coombes, the boiler-house foreman, who 
was then or about then removing some of the lagging. 

It appears that when Mr. Shaw arrived at the works he first 
went into the boiler-house and had a general look at the 
drum, and having done so went into the engine-house to put 
on overalls and returned again into the boiler-house with 
Mr. Burtenshaw. Whilst there he examined the drum ind 
he gave an order for some more lagging to be taken off. Mr, 
Burtenshaw saw Coombes start this work and then left, and 
had only reached the yard when the explosion occurred. 
Mr. Burtenshaw said that from first to last he did not think 
there was any danger. It was then twilight, and the 
heaviest load on the engines was just coming on; but it 
does not appear that the pressure in the boiler was beyond 
1601b. per square inch, its proper working pressure. In 
concluding the account of the circumstances leading up to 
this explosion, we should call attention to the fact that the 
works were at the time short of boiler power. Mr. Bowden 
said that he could, but would not have run the Greenwich 
station under its heaviest load with ~one boiler short, and 
| that it would have been inconvenient to shut down the 
| boiler to which this drum was connected. He told us 
however, that the electricity could have been supplied from 
the Sydenham station, and that this was, in fact, don 
within half an hour after the explosion. His anticipation 
of the inconvenience which would be caused by shutting 
down the boiler might have had some effect upon some 
of those connected with the boiler ; but we are satisfied that 
Mr. Bowden and Mr. Constable never realised any danger 
Whether they should have done so or not is another matter ; 
but they both gave their evidence fairly and straight 
forwardly. 

It is not necessary that we should deal at any length with 
| the nature or causes of the explosion, because the matters 
are contained in an exceptionally careful and able joint 
report of Mr. Carlton and Mr. Vose, who made the preli 
| Minary examination after the explosion.* This report has 
been accepted by all parties, and we propose to annex it to our 
report to the Board of Trade. But, shortly, the nature of 
the explosion was that the back end of the thermal storag: 
drum blew out, having fractured round the edge close to the 
rivets, while the drum, with the front end attached, was 
projected almost horizontally a distance of ninety-five yards 
into a neighbouring gasworks, penetrating in its course three 
stout brick walls before it came to rest, the third wall being 
2ft. thick. 

After the explosion it was found upon an examination of 
the drum that a crack had at the time of the explosion 
existed two-thirds round the circumference of the end plate, 
| with a series of small cracks besides, leaving only yyin. to 
| jin. of sound metal, and that in one place this crack had 








| penetrated entirely through the plate for a length of 27;in. 
This was the crack which had appeared on the outside. 
Other defects also appeared, which are more fully set out in 
| the report before referred to. All these defects were found to 
| run round the knuckle along the edge of a chain of deep 
indentations which had been caused in fitting the end plate 
into the shell of the drum at the works of Messrs. Babcock 
and Wilcox. 

The process of manufacture of the end plates of these 
thermal storage drums was first to press the metal of the 
end plate while hot in a die to the required shape, and after 
they had cooled to fit each end plate into the shell by placing 
the flange of the end plate into the last plate of the shell. 
By means of a hydraulic riveter, which ‘could exert a pressure 
of 60 tons, the flange of the end plate and the plate of the 
shell were then forced together, the metal of the shell and the 
end plate in this last process being cold. The steel used in 
the drums was supplied by Messrs. Beardmore, and was made 
on the acid open-hedrth process. During this fitting of the 
end plate into the shell, indentations to the depth of Ain. 
had been caused in the inside of the knuckle of the end plate 
where the cracks before referred to were afterwards found. 
These indentations were caused by the snap head of the 
riveter which, instead of having been entirely directed against 
the flange of the end plate had partly come in contact with 
the inside radius of the end plate at the knuckle. This, as 
Mr. McLaren reported to his firm after the explosion, was 
because the end plate had been brought down too low into the 
shell plate during the process before referred to. The effect 
of these indentations was to punish the metal very severel) 
and to cause distortion as well. Though the work in the 
other part of the drum was described by Mr. Carlton 
as being of the highest class, we have no doubt that the 
indentations we have described showed bad workmanship, 
and this bad workmanship was the primary cause of the 
explosion. These indentations were not, according to 
the evidence of different persons in the employ of Messrs. 
Babcock and Wilcox, regarded as of any importance. 

Inspections were made of the drums sent out by this firm 
by inspectors in their employ, and Mr. Fernie, one of the 
inspectors, was called, whose duty it was to inspect and test 
when completed all the thermal drums which were sent out 
by the firm, and he had done so for the last ten years. He 
said that he noticed the indentations in this drum, but he 
paid no attention to them and took no measurement of their 
depth, and did not think they were important if the drum 
stood the hydraulic test. He added, however, that he has 
not passed drums with indentations since the explosion. 





* This report is printed on page 82, 
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Even Mr. Muter, an engineer inspector of the National and 
General Boiler Insurance Company, who made a thorough 
examination of the drum when it arrived at the South 
Metropolitan Electric Light and Power Company’s Works, 
sent « satisfactory report of the drum to the insurance com- 
pany, and though he said that he noticed the indentations, 
that they were not the usual class and were uncommon, he 
did not report them, and could not explain why he did not. 

* Messrs. Babcock and Wilcox contended that such indenta- 
tions did not show bad work, and stated that numerous 
druins were sent out of their works with indentations and 
several with as deep indentations as in the exploded plate. 
There was, however, no reliable evidence that this was the 
case, and no one who was called could say that the depth of 
the indentations had been measured. 

If, however, drums were in fact sent out with end plates 
in the condition the exploded plate was sent out, they must 
be now a source of danger to those using them, Messrs. 
Babcock and Wilcox also sought to shirk the responsibility 
for the defect in the end plate by saying that the plates which 
Messrs. Beardmore had supplied them with were defective, 
and we have, in consequence, listened to exhaustive evidence 
as tothe quality of the plates supplied by that firm to Messrs. 
3abcock and Wilcox, of which the plate used in the manu- 
facture of the end plate which exploded was one. The plates 
supplied by Messrs. Beardmore were admitted by everyone to 
have been, at the time they were supplied, of excellent 
quality for the work for which they were required, and in 
accordance with the specification of Messrs. Babcock and 
Wilcox. The plates had also passed the requirements of 
Lloyds, the Bureau Veritas, and the Dominion Bridge Com- 
pany, but it was suggested by Messrs. Babcock and Wilcox 
that the particular plate was in part brittle, and that this 
brittleness was not discoverable. by ordinary commercial tests. 
Mr. Spyer, the chief of the Marine Department of Messrs. 
Babcock and Wilcox, advanced a theory, not, however, with 
very much confidence, that the metal possessed a quality 
which he described as ‘* fissilité,’’ and that, but for this 
quality, the plate would have stood the rough handling 
it received without injury. Mr. McLaren, the works manager 
of Messrs. Babcock and Wilcox, considered that the plate was 
brittle, but he was obliged to admit that the brittleness co- 
incided with the indentations. We have had, however, the 
henetit of very careful bending tests made under the super- 
vision of Mr. Cariton, and in the presence of representatives 
of Messrs. Babcock and Wilcox, and these tests, speaking 
generally, dispose of the suggestions of Messrs. Babcock and 
Wilcox of brittleness. There wax one test, No. 15, how- 
ever, which might have left some doubt in our minds, had 
not exhaustive tests been made by Dr. Stanton, superinten- 
dent of the Engineering Department at the National Physical 
Laboratory at Teddington, and by Mr. Rosenhain, superin- 
tendent of the Department of Metallurgy and Metallurgical 
Chemistry in the same laboratory. These tests entirely dis- 
posed of the suggestion of inferior metal. Mr. Rosenhain 
stated, as the result of his investigations, that the plate was 
of normal quality, and that he would have had no hesitation 
in passing it as satisfactory. 

We propose to annex Mr. Carlton’s, Dr. Stanton’s and 
Mr. Rosenhain’s reports to our report to the Board of Trade. +t 
These tests, besides showing the good quality of the metal 
supplied by Messrs. Beardmore, demonstrated the injurious 


effect of the rough handling which the plate received at the | 
| Shaw, who was another inspector of this insurance company, 
did not advise the shutting down of the boiler when he saw 


works of Messrs. Babcock and Wilcox. 
We have no hesitation therefore in finding that the plate 


| 
t 
supplied by Messrs. Beardmore was’ of good normal quality, | 
and that the fracture in the end plate was in no way due to | 

| 


bad material. We also come to the conclusion that the 
cracks in the end plate which caused the explosion probably 
existed to some extent at the time the boiler was tested by 
hydraulic pressure up to 2401b:, though probably not observ- 
able under ordinary internal examinations of thedrum. The 
hydraulic test was a dead load, but when the live load, 
namely, 1601b. of steam pressure, was applied the cracks, 
in our opinion, increased, and this increase was partly due to | 
the panting movement in the drum caused by variations in 
the temperature, and the pressure in the drum arising from 
various causes. 

We now have to deal with the responsibility of the 
different persons and bodies connected with this drum for the 
explosion which occurred, and we will do so in the order 
given by Mr. Vaux. Messrs. Beardmore, as we have stated, 
supplied plates which were of good normal quality, and they 
supplied them according to the specification of Messrs. Bab- 
cock and Wilcox. The plates passed all the tests satisfac- 
torily, and the fracture was not in any way due to a defect 
in the metal. Messrs. Beardmore are, therefore, in no way 
responsible for the explosion. 

Messrs. Babcock and Wilcox, on the other hand, supplied 
«drum with a defectively constructed end plate, that is to 
say, an end plate injured by rough handling due to bad work- 
manship. They are, therefore, primarily responsible for the 
explosion, and they have wasted some days in endeavouring 
to show that the defect in the end plate was due to bad | 
material, 

Mr. Richard Andrew McLaren, their works manager, is 
responsible for sending out a bad end plate from the works. | 
His evidence was very unsatisfactory, and he sought to | 
justify bad workmanship. 

\s to Mr. Robert W. D. Fernie, we cannot hold him | 
responsible, although he was an inspector of Messrs. Babcock 
and Wilcox, whose duty it was to test boilers by hydraulic 
pressure and to report on defects, because it appeared to us 
from the case which Messrs. Babcock and Wilcox set up 
before us that he was not expected to condemn indentations. 
The firm, however, have since the explosion altered their 
method of manufacture so as to avoid these indentations. 

We cannot hold Mr. Harold Kolle, the assistant manager, 
responsible, although he told us he knew, when discussing 
the drum with Mr. Bowden half an hour before the 
accident, that there was potential danger in working the 
drum in the condition it was described to him by Mr. 


Bowden. Mr. Bowden, however, did not consult him as to 
the safety of the boiler, but merely as to the repair of 
the drum. We cannot, therefore, say that he neglected 
any 


positive part of his duty in not warning Mr. Bowden. 
He did not, however, assist the inquiry, and his object 
seemed to be to screen Messrs. Babcock and Wilcox. 

Mr. Herbert L. Shermer, the superintendent of out-door 
erections, pretended by the statements he made that he had 
no knowledge of the working of boilers under steam, and 
may have misled Mr. Constable. As, however, he was not 
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consulted as to the safety of the boiler, but merely as to its 
repair, we cannot hold him responsible. 

As to the South Metropolitan Electric Light and Power 
Company, Limited, no suggestion of responsibility of any kind 
has been made against them, and they therefore are not 
responsible. 

With regard to Mr. H. W. Bowden, the chief engineer, 
he is no doubt a highly qualified electrical engineer, but as an 
engineer-in-chief of an electrical power station he is respon- 
sible, not only for the electrical part of the plant, but for the 
boilers, which form a very important part of the station. He 
ought to have known there was danger of explosion in work- 
ing the drum in the state in which it was, and should have 
ordered the shutting down of the boiler without hesitation. 
It is difficult to account for his state of mind. He said he 
thought there was no danger, and did not shut down the 
boiler, yet he sent for Mr. Shaw, an inspector of the insurance 
company, the object of which could only have been to consult 
him as to the safety of the boiler, which he had done nothing 
in the meantime to secure. We are sorry to have to hold 
him responsible. In the management of electrical power 
stations, when the chief engineer is an electrical specialist, as 
he should be, it seems to us desirable that some arrangement 
of the staff should be made so that the engineers responsibility 
for the safe working of the boilers should be lessened, or 
transferred to an engineer having a thorough knowledge of 
the working of boilers. A man of the working-class, such as 
a boiler-house foreman, does not seem to us to be sufficient. 
Mr. Constable, the assistant engineer, neglected to report 
the state of the drum to his chief, Mr. Bowden, directly he 
discovered it, and when he did report it the next morning he, 
in describing the extent of the crack, informed Mr. Bowden 
that it was unimportant. 

Although we believe that Mr. Constable was acting to the 
best of his ability, yet at the time he made the report to Mr. 
Bowden he must have realised that the drum was in a 
serious condition, because he had given a written order to the 
shift engineers the day before that the pressure of the boiler 
was to be kept up because he thought that if the boiler was 
unnecessarily cooled it might make the crack worse. It is 
very probable that a change of temperature would have been 
injurious to the boiler, but the explosion would have been 
avoided. We cannot accept the suggestion that this boiler 
could not have been put out of action. If Mr. Constable’s 
reasoning were correct a boiler would be a very dangerous 
article. We therefore hold him responsible. 

The evidence of Mr. Hiller has been pressed upon us by 
Mr. Whale on behalf of the South Metropolitan Electric 
Light and Power Company. Mr. Hiller, who is the chief 
engineer of the National and General Boiler Insurance Com- 
pany, expressed a desire to give evidence and was called by 
Mr. Vaux. He then stated that no one but a specialist in 
boilers would have realised the danger in working a drum in 
the condition this was. 

Mr. Hiller’s voluntary statement is quite inconsistent with 





| are as follows :—Messrs. 
| Richard 
| Constable, £30. 


| that he predicted that within twenty years from the time of open- 


the other evidence, and we disregard it. Mr. Hiller also 
wished to remove the bad impression produced by the evidence 
of an engineer inspector of the same insurance company, Mr. 
Muter, who had inspected the drum and had not reported the 
bad indentations which he noticed. Mr. Hiller’s own 
evidence did not tend to improve matters. A specialist like 
Mr. Muter should have reported such a serious defect to his 
company. It was also urged by Mr. Whale that, if Mr. 


the crack, therefore neither Mr. Bowden nor Mr. Constanle 
could be expected to have put the boiler out of action. Mr. 
Shaw is not here to tell us what really happened before his 
sad death, but if he had had time before the explosion to 


| advise the shutting down of this boiler, Mr. Hiller gave a 


complete answer to Mr. Whale’s argument by saying that if 
one of his inspectors had seen this crack and had not shut 
down, he should consider that he had acted improperly. 

In fixing the amount to be paid to the Board of Trade 
towards the costs and expenses of this investigation, we have 


| had regard not only to the responsibility, but, in the case of 


Messrs. Babcock and Wilcox, we have taken into account the 
waste of time in inquiring into the condition of the metal 
supplied by Messrs. Beardmore, owing to their suggestions of 
bad quality. 

The Board of Trade furnished Messrs. Babcock and Wilcox 


with the reports from the National Physical Laboratory, and | 


they were present at Mr. Carlton’s tests. Messrs. Babcock 
and Wilcox’s attitude at this inquiry in the face of such 
reports is the more unaccountable. 

The sums which we order to be paid to the Board of Trade 
Babcock and Wilcox, £400; Mr. 
Andrew McLaren, £50; Mr. Bowden, £50; Mr. 

In conclusion, we think it will remove any false impressions 
caused by this explosion if we place on record the fact that 


| 
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merce would require the building of jetties and a deeper channel 
than the 8. Pass could afford, at the mouth of the §8.W. Pass, 
which is four times greater in volume than the 8. Pass. No doubt 
the channel through the 8. Pass and the works themselves 
will be maintained by the Government, and most of the commerce 
will use it, for the route by that pass is about 30 miles shorter for 
all east-bound commerce, which comprises nearly all the commerce 
out of the Mississ ppi, than the route by way of the S$. W. Pass, as 
the sketch of the mouth of the river will show. The works at the 
mouth of the S. Pass were very successful. ‘They accomplished all 
that was expected of them. They have never been extended, as 
was predicted they would be, and the commercial benefits, not 
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only to the Mississippi Valley and the United States, but to Europe 
as well, have been very great. 

The writer, in 1898, made a very thorough investigation of what 
these benefits have been, due specially to the reduction in freight 
rates on the railroads and on the ocean, and the following figures 
were the result. 

Summing up the annual saving above stated, we have the follow 
ing as the approximate money value annually to the country from 
the Mississippi jetties : 


dots. 
By reduction in cost of transportation by rail 23,000,000 
By reduction in ocean rates, New Orleans business 6,470,000 
By reduction in ocean rates, other United States ports 4,400,000 


Total 33,870,000 


No doubt at the present time, even with the general reduction 


of freight rates due to other causes by railroads and steamships, a 


conservative estimate of the annual value of the jetties built by 
Captain Eads in 1875-79 is at least 25,000,000 dols. The saving by 
the deeper and larger channel through the 8.W. Pass wil: be 
still greater ; for while the depth through the 8. Pass is only 
26ft.. that through the S.W. Pass will be about 35ft., and the 
S.W. Pass is 1400ft. wide against 650ft. of the S. Pass. 

January 13th. E. L. CoRvTHELL. 


STRENGTH OF RINGS. 


Sik,—In your issue of January 10th, Mr. E. H. Lamb gives 
Winkler’s theory of links as corrected by Pearson. This theory 
neglects the strain in a radial direction, /.¢., the change in the 
value of 7, which is comparable with the circumferential strain. 
The more complete theory due to Professor Karl Pearson is given 
in the ‘‘ Drapers’ Company Research Memoirs,” Technical Series I., 
on “A Theory of the Stresses in Crane and Coupling Hooks with 
Experimental Comparison with Existing Theory.” (Dulau and 
Co.). This theory is somewhat complex, and if Mr. Lamb would 
estimate for a simple case the errors in the stresses given by the 
simpler theory which he has stated so clearly, the value of his con 
tribution would be still further increased. Experimental confir- 
mation of Professor Pearson's theory, as applied to hooks, has 


| been published by Professor Goodman in the “* Proceedings” of 


the Institution of Civil Engineers, Vol. clxvii., 1906-7. 


Nottingham, January 15th. ARTHUR MorRLey. 
INSTITUTION OF COPPER AND BRASS MANUFACTURERs. 
| Str, There has been for many years a felt want among prev 


gressive manufacturers for an institution of a similar kind to 
that valuable organisation possessed by the iron and steel traders. 
The effect of such institutions cannot be over-estimated, and 


| there is no need to enlarge upon the many advantages to be 


nothing has occurred at this inquiry to throw any doubt as | 


to the safety of thermal storage drums, but if they are badly 


constructed, or are not worked under safe conditions, explo- | 
sions, of course, will occur just the same as in the case of any 


other boiler. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible Sor the opinions of our 
t orrespondents. ) 7 





JETTIES AT THE MOUTH OF THE MISSISSIPPI. 


Srr,—In your issue of the 10th inst., and in the résumé, ** Engi- | ) : y 
| workmen went on strike last Wednesday in connection with the 


neering in the United States in 1907” under ‘‘ Harbour Works,” 
you speak of the S.W. Pass jetties at the mouth of the Mississippi, 
and state that ‘‘ they replace the famous jetties built by Captain 
Eads some thirty years ago.” 


| of F. superheat ” please read ** 50° F. of superheat. ” 


The writer, who was resident engineer in charge of these works | 


of Captain Eads, desires to call your attention to the fact that the 
works at the mouth of the 8S.W. Pass do not in any sense replace 
the works built by Captain Eads, for the latter are in the S. Pass, 
and the two systems of jetties are about 25 miles apart. Accom- 
panying this note is a sketch of the several mouths of the 
Mississippi, on which I have drawn the jetties at the mouth of 
the S. Pass and those just about finished at the mouth of the 
S.W. Pass. 

The works at the mouth of the 8. Pass have for now thirty years 
furnished the channel that was originally intended, ¢.¢., a maximum 
depth of 30ft. between the jetties at the mouth of the Pass, an 
26ft. depth through the 12 miles of the Pass itself. 
Captain Eads to state that he used his best efforts to obtain per- 
mission from the United States Government to build his works at 
the mouth of the S.W. Pass, and not in the small S. Pass, and 


ing the channel through the S. Pass Bar, the necessities of com- 


t is due to} 


gained from them, The object of my letter to you, Sir, is to put 

the question of the establishment of an institution of copper and 

brass manufacturers through the medium of your paper, and to 

find out the views of those interested, as to the advisability of 

such a step. WALTER H. A. ROBERTSON. 
Bedford, January 20th. 


THE USE OF SUPERHEATED STEAM IN LOCOMOTIVES. 


Sir,—I should feel obliged if you would allow me to correct a 
misprint which occurs in my letter on this subject published in 
your issue of yesterday's date, page 69. Instead of ** 50 per cent. 
FL W. 


London, January 18th. BREWER, 


SHIPBUILDING DispuTE. Upwards of between 4000 and 9000 
shipbuilding dispute which has taken place between the employers 
and their workpeople on the North-East Coast. The master= 
owing fo the slackness of trade, decided to reduce the wages of 
the shipwrights and drillers by 1s. per week, with a further reduc 
tion of 6d. per week in March. At present the only works affected 
are the shipbuilding yards on the North-East Coast, but should 
the strike continue for some time it is feared that there will be a 
general lock-out. During the time that the men are out of work 
the shipwrights will receive 12s. a week per man. The Wear is 
not affected by the reduction, as the Conciliation Board there 
decided, about 2 month ago, that 1s. reduction should be con- 
ceded. This fact, and also the fact that the Clyde employers 


| agreed to accept 1s. reduction, have had considerable effect on the 


men’s vote, as they contended that the conditions on the Wear 
were practically the same ason the Tyne and Tees. It is probable 
that the Wear workers will withdraw from the Conciliation Board 
and go under the Federation agreement, in which case the trouble 
will extend to that district also. It is further reported that the 
sheet ironworkers, who have been out on strike for some time 
past on the Clyde, will now be further encouraged to resist the 
masters’ offer. 
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THIRD REPORT* TO THE GAS ENGINE RESEARCH = | 
COMMITTEE 
By Professor FREDERIC W, BURSTALL, Member of the University 
of Birmingham. 

orter’s reply to the discussion of the second report 

will be wets the following statement} :—‘*That in a gas engine 
there should be no boxes, nor unnecessary parts ; there must be 
some holes for the valves, but there shouldbe no pockets in 
the side nor anything of that sort, The valves should all work 
in the back. In that way one would have a cylinder which had 
the minimum of surface for the maximum of volume.” | 
When the New University at Edgbaston, Birmingham, was being | 
projected advantage was taken of the fact that a power station had to | 
be installed to supply the necessary current for power and lighting, | 
which station had for educational purposes to be equipped with | 
both steam and gasengines. After considering most of the leading | 
types of engines, it was decided that, in order to carry out as fully 
as possible the principles involved in the above statement, it was 
desirable to obtain an engine which would not only satisfy the 
above conditions, but would also ailow a much higher compression 
than was possible in the former experiments, without, at the same 
time, requiring the use of water, or any fluid for the purpose of 
preventing pre-ignitions, The use of a scavenger charge was 


In the re 


| diameter of the cylinder was reduced to 16in., and, at the same 


pressure of 2001b, per square inch, with charges which were esti- 
mated to give an initial pressure of 600lb. per square inch, the 


time, in place of using the standard admission valve on the top 
and exhaust on the bottom, an entirely new breech end was con- 
structed, with the admission and exhaust valves horizontal, care 
being taken that the interior of the cylinder should have a perfectly 
flat end, like the cylinder of a steam engine. The cross sections 
and side elevation are illustrated in Figs. 1 and 2, and a photo- 
graph is shown on Fig. 7, page 99. 


General Data, 


Particulars of engine. 
Diameter of piston .. ..  .. 
Diameter of differential piston 
ee = 0e™ ap as. Sabo ae se 

Test 
No, 


Mm. 
406°4 
4826 
609°6 
Ratio of 
compression 


Inches. 
» kes 


19 
24 
Clearance surface. 


Clearance volume, 
i i Cm.? 


Cub, in. Litres, 
8 


4076 
4147 
4238 


A 
B 
C 
D 
F 
J 


4399 
452) 
5205 


Q 


The engine was so constructed that it could be worked on any 
one of the three known systems of governing, namely, («) keeping 


End View 



































! 
| gas has passed through the sawdust scrubbers, and entered the 
| power-house, it passes into a standard wet gas meter, having a 

capacity of 8000 cubic feet of gas per hour, made by Messrs, 
Braddocks, of Oldham. On issuing from the meter the gas pusses 
through a Stott governor to the engine. Without the governor it 
was found that the suction of the engine produced violent oscilla. 
tions of the water in the meter, which, besides affecting the 
accuracy of the readings, threw it out of order. Before commenc- 
ing the tests the meter was calibrated against a standard meter by 


| Messrs. Braddocks, and the water-level was kept constant throuyh- 


out the whole of the experiments by running water continually 
through the meter. i 
Ignition. —The engine was at first fitted with the ordinary make- 
and-break ignition, working from a 110-volts circuit. This worked 
quite satisfactorily until the compression pressure was raised to 
140 Ib. per square inch, when premature ignitions resulted from 
the heating of the ignition points, This was more particularly the 
case when rich charges were used, as it would have been very difti 
cult to use the magneto in the cramped position in which the ipnij 
tion plug lay. High-tension ignition seemed to offer the most 
favourable opportunity of success, and of such the best seemed to he 
| the Lodge ignition, which is so well known that a brief deseription 
will be sufficient. It consists of the usual induction coil and trembler, 
the primary circuit of which is made and broken by a contact on the 
lay shaft. This allows the timing of the spark to be very readily 
adjusted while the engine is running, a matter of very consier- 
able importance in an experimental engine. The secondary circuit is 
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Fig. 1—-16-INCH BY 24-INCH EXPERIMENTAL 


therefore thought desirable, and for that reason the building of 
the engine was entrusted to the Premier Gas Engine Company, 
who had already made a positive scavenger engine, although not 
one of the type which was required. As it was out of the question 
on the score of expense to construct an absolutely novel type of 
engine, it was decided to adapt one of the Premier Company’s 
existing types to the form that was required. 


Elevation. 
| |_--— Brrhaust Pipe / Feed Water! 
| ss iH 
Gas 


Governor 


“The Engiseer 


GAS ENGINE Fig. 2—16-INCH 


the yuality of mixture constant, and varying the amount; (4) 

keeping the quantity of mixture constant, and varying the amount 

of gas; (c) hit-and-miss, or cutting out of charges. The engine 

was originally arranged to work on system (a), but during the 

whole of the experiments it was arranged to work on system (}). 

As the tests are all at ful! power, the difference between the two 
| is extremely small. 


End Elevation. 
Sernce to Cooling Tanks, 


or 
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The working of the engine is as follows :—Starting with the 


| suction stroke, the combined air-and-gas valve is opened to a pre- | 


| determined 


»oint by a pivoted lever under the control of the 
governor a a positively driven pecker block, actuated by the 
half-speed shaft, the governor thus controlling the opening of the 
air-and-gas valve. The mixture, after passing through this valve, 
enters through the breech end into an annular casing, which contains 
the inlet valve, and then into the cylinder itself. After shutting the 


| inlet valve the usual sequence of compression, explosion, expansion, 


| mixing valve, is opened from the lay shaft, and allows a current of 

















and exhaust follows, but about half-way along the exhaust stroke a 
second valve, called the scavenger valve, lying alongside the | 


cold air from the differential piston to enter into the motor 
cylinder. This serves the double purpose of clearing out the 
exhaust products; and at the same time cooling the inner surfaces, 
During the idle stroke of the engine this scavenging charge is 
simply compressed and expanded in the passages leading up to the 
mixing and scavenger valves. In order to prevent, as far as 
possible, any possibility of pre-ignitions occurring through hot 
surfaces, every part of the engine exposed to the flame is water- 
jacketed, and in order to estimate the amount of heat rejected | 
through each of these surfaces, the water services are taken from 
separate measuring tanks, and discharged without a mixture from 
water from any other surface. The temperatures of discharge 
were in each case measured by thermometers placed in the outlet 
pipes. The number of separate services are as follows :— 

(1) The barrel. This includes the water round the liner only. 

(2) The breech, which includes the water supplied only to the 


| flat end of the cylinder end. 


Fig. 3-ARRANGEMENT OF EXPERIMENTAL PLANT 


(3) The piston. 
(4) The inlet valve, inlet casing, and exhaust valve. 
The general arrangement of the water service and the supply 


| tanks is shown in Fig. 3. 


The engine chosen was that designated by the letter “0,” 
capable of giving 150 horse-power at a speed of 170 revolutions per 
minute, the size of the cylinder being 20in. in diameter by 24in. 
stroke. In order to enable the engine to run at a compression 





* For the First and Second Reports, see *‘ Proceedings ” 1898, page 209; 
and 1901, page 1031. 
t ‘ Proceedings” 1901, Part 5, page 1124, 


| Mond pattern, made by the Power Gas Corporation. 


As the engine was intended not only for experimental purposes 
but also to take its due share of the general work of the 
University, it was direct-coupled to a 55-kilowatt direct-current 
dynamo, built by the Westinghouse Company to supply current at 
from 110 to 125 volts. 

The engine works entirely with producer-gas made from bitu- 
minous fuel, supplied from a 500 horse-power producer of the 
After the 


BY 24-INCH EXPERIMENTAL GAS ENGINE 


led to one of the coatings of a Leyden jar, the other coating of 
which is connected to the insulated central stalk of the ignition 
plug, one side of the high-tension circuit being, as usual, connected 
to earth. When the primary circuit is completed and the tremble: 
in motion a current passes through the secondary circuit, charging 
the Leyden jar and inducing another current on the opposit 
coating. When the potential is sufficiently high the coil discharges 
across a pair of outside points, and the Leyden jar itself discharges 
across the spark gap in the engine cylinder. According to Sir 
Oliver Lodge, the inventor, this ‘‘B” spark, being very rapid), 
oscillatory, is unaffected by water, dirt, or oi] in the engine 
cylinder, and the reporter’s experience of this system, extending 
over some two and a-half years, is that it gives no trouble, pro- 
| vided the batteries which supply the primary current are always 
| kept charged. 
Considerable trouble was experienced with the ignition plugs 





Fig. 4—SAMPLE INDICATOR DIAGRAMS 


particularly owing to the lack of mechanical strength in the earlier 
forms, as the sparking head was apt to shear away from the centre 
stalk. This was prevented by using a steel tube both screwed and 
brazed on to the head, which gave so little trouble that one plug 
was in use continuously for more than twelve months without 
cleaning or alternations. 

yhen, however, the compression was above 160]b. per square 
inch it was found that the central stalk of the ignition plug, which 
of necessity had to be insulated, became very hot, and the charge 
was apt to be fired from the hot metal. For the higher compres 
sion, therefore, the centre stalk was made hollow, and a stream of 
oil discharged direct on to the firing head in order to cool it, which 
entirely cured any premature ignition from this soyrce. That this 
precaution was absolutely necessary was noticed during the running 


| of the ‘‘ A” tests, when once, the supply of oil having failed for » 


few minutes, distinct signs of premature ignition could be observed 
on the diagrams. 

Object of the tests.-The tests were undertaken to determine in the 
first place the thermal efficiencies based on the indicated horse- 
power, at various compressions, having regard to the richness of 
mixture, and in the second place to formulate if possible the law 
connecting efliciency and compression. ‘Thus at each compression 
it was proposed to run a series of trials with different mixtures, 
which was done by using a number of different mixing valves in 
which the ratio of the air and gas ports varied. Had the composi- 
tion of the gas throughout the tests been uniform this would have 
been a simple matter, but as the producer plant was in general 


| worked at a fairly light load, it was impossible to ensure before- 
| hand that the composition of the gas should be exactly what was 


required for the particular valve employed. The calorific value of 
the gas aimed at throughout the tests was 160 B.Th.U. per cubic 
foot (lower value). 

In the first instance a number of preliminary tests were run with 
various ratios of compression in order to obtain some idea of the 
engine generally and of the degree of accuracy with which experi- 
ments could be made. As was only to be expected in a novel 
engine a considerable number of changes had to be made, particu- 
larly in the governing mechanism. New air and gas valves, with 


| an entirely new arrangement of cams for driving them, had to be 
| constructed, so that the engine as used for the trials differed very 


materially from the ordinary Premier engine to such an extent 
indeed, that it should be discussed entirely on its own merits. 
During the preliminary trials several types of indicators were 
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used, including the Wayne rotary which was employed on the 
former trials, when using coal gas. This, however, was found to 
be so sensitive to the small quantities of dirt present with the | 
producer-gas that its use had to be abandoned, and the Crosby | 
indicator was used instead. All the diagrams were taken by Mr. 
J. F. Gill, the reporter's assistant, the greatest care being exercised, 
in view of the fact that the indicated power was the most important 
measurement to be made. ‘lhe barrel of the indicator was driven 
by a steel wire connecting the reduction gear on the piston to a 
bell crank about a foot above the indicator, from which it was 
driven by a very short string, thus getting rid of any errors 
due to the string itself. The diagrams were taken on smooth 
surface Writing paper with a 6 H drawing pencil sharpened toa fine 
port, and before taking each diagram the indicator piston was 
lubricated. Three diagrams are reproduced on Fig. 4. 
The spring employed was calibrated under steam pressure against 
a standard gauge, which itself had been calibrated against a dead- 
weight tester. The whole of the diagrams for a given test were 
measured up by the method of ordinates, and the mean of these 
ordinates plotted on squared paper. In this way it was found that 
a regular curve passed through all the points, and that any oscilla- 
tions in the expansion lines caused by inertia cancelled out. The 
consistency of the diagrams is shown by the two trials F 2 and F 5, 
in which the indicated power is very nearly the same, while both 
the calorific value and quantities of gas widely differ, and, at the 
sume time, the thermal efficiency of the engine has the same value. 
The power required to drive the engine itself was estimated from 
electrical data to be about 22 horse-power at full load, and from 
similar data the power empty to be about 20°8 horse-power. In 
all cases the indicated horse-power is calculated from the actual 
mean effective pressure on the piston. Reproductions of a number 
of diagrams were given in the paper. Losses due to back pressure 
and suction, and also the work required in the scavenger cylinder, 
are given in the tables, 

The compression of the engine was varied by inserting packing 
pieces at the big end of the connecting-rod, so that the compression 
space was always cylindrical in form, thus removing one of the 
defects of the former set of trials, in which the compression was 
varied by bolting a junk ring to the back of the piston. The 
variation in the mixture was obtained by using gas valves having 
different sized ports for both air and gas, and also by throttling 
down the gas at the inlet. Although this latter method is very 
inuch more limited than could be desired, owing to the fact that it 
only alters the quantity of gas, it will be highly desirable in an 
engine of this kind to have the air for suction separate entirely 
from that for scavenging, so that both the air and the gas can be 
throttled during the progress of running the tests. This, however, 
was not foreseen at the time when the engine was constructed, 
and although the change could have been made, it would have 
involved a very considerable amount of alteration, which would 
have very much delayed the publication of the results. 

Exhaust gases. As the engine used a scavenging charge, a simple 
sumple of the exhaust gases would contain a very considerable 
quantity of air from that charge. To obviate this difficulty a small 
sampler was designed to take a sample of the gas out of the exhaust 
pipe directly the exhaust valve was opened, and before the 
scavenger charge passed into the exhaust. This worked very 
| mechanically, but it gave a larger proportion of free air than 
was expected, proving that the gas in the exhaust pipe did not 
represent the composition of the charge in the cylinder when the 
exhaust valve was opened, and therefore that the whole of the 
exhaust gases obtained in the B, C, D, F 1, and F 2 trials were 
certainly too low in carbon-dioxide and too high in oxygen, 
ani the figures for these trials are therefore omitted from the 
tables. In all the other trials the gas was sampled from the 
engine cylinder itself by a mechanically-operated valve in the 
centre of the breech end, illustrated in Fig. 5. This no doubt 
gave the accurate composition of the gas in the cylinder, from 
which it might be noticed that the charges contained from 1°9 per 
cent. to 10°5 per cent. of free oxygen. 

Determination of the heating value of the The heating 
values were obtained not only from the analysis of a sample drawn | 
continuously throughout the whole of the tests, but also from the | 
Junker calorimeter, which also ran continuously. During the 
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Fig. 5-GAS SAMPLING VALVE 








preliminary tests it was noticed that the values from analysis and 
from the calorimeter did not agree, and that they varied capri- 
ciously. As the lower value deduced from the calorimeter necessi- 
tated the determination of the amount of water condensed, and 
this quantity varied according to the hygrometic state of the 
atmosphere, it was considered essential that the calorimeter should 
either work with dry air and dry gas or saturated air and saturated 
and the latter condition was chosen. Fig. 6 shows the 
arrangement of the calorimeter. Both air and gas are led through 
coke-packed towers, over which a stream of water is steadily 
trickling, so that they issue from these towers saturated. From 
these the air and gas are led through a coil of pipe placed in the 
outlet of the calorimeter, so that incoming air, incoming gas, and 
outgoing products of combustion are automatically reduced to the 
ime temperature. 

_In all other respects the calorimeter was used as was customary. 
rhis arrangement had the effect of giving the amount of the 
vondensed water in the calorimeter a closer value than usual to 
that obtained from analysis, and also produced a remarkably 
close agreement between the calorimeter values calculated from 
analysis and those observed. * 

Preparations are now being made for repeating the C trials with 
i Water brake, and using at the same time optical and spring 
indicators, together with a number of modifications which have 
been suggested by the experience of the present trials. 

Results of the tests.—It is not proposed to analyse at any length | 
the results which are given in the tables, as it would take up not 
only & great amount of space, but might possibly lead to mis- 
‘pprehension on account of having to employ constants, the values | 
of which are not agreed upon by all authorities, | 

In considering the thermal efficiencies it will be noticed that for 
vach compression there is a particular mean pressure which gives 
the highest economy for that compression. This pressure appears 
‘o range between 85 1b, and 951b. for all the compressions, with 
the tendency to increase as the compression goes up. Higher 
mean pressures than these caused the efficiency to fall off, as is 
shown in tests Q1, F2, F5. The rise in efficiency with the com- 
pression is very marked from the Q to the F trials, rising from | 
4 minimum of 28 per cent. up to a maximum of 39 per cent. 
After this point the efficiency increases comparatively slowly, | 
reaching the maximum of 43 per cent. on the C trials, | 
and then diminishing to 39 per cent. on the highest com- 
pressions of all. his result does not accord with the 
ustial belief that economy increases with compression, when a 
suitable mixture is used. The cooling action of the walls, how- 
ever, affects the result materially. Consider the contents of the 
cylinder at the end of compression. The gas is confined in a 


us 








, The modifications of the Junker calorimeter and its working out are 
} ra to Mr. Donald H. Lea, the reporter's first assistant on this work, and 
le desires to express his regret that, owing to ill-health, Mr. Lea was 
unable to take part in the actual tests themselves. 
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space l6in. in diameter, at the highest compressions about 3}in. | quarters that of the breech. The explanation of the breech end 


long, and at the lowest compressions about 64in. long, the gas 
being entirely surrounded by water-cooled surfaces. ‘ihis being 
the case, the leakage of heat during compression will be greater 
ee sedge at the high than the low compressions, because the 
higher compression is accompanied by a higher density and by a 


temperature difference between the walls and the charge, and this | 
more than compensates for the reduction of the area of surface | 


exposed to the gases. Hence, after some definite compression is 


reached, further compression will result in a loss of economy and | 


nota gain. For this particular engine the most economical com- 


pression pressure is apparently 175 1b. per square inch ; but, of | 


course, the particular compression that will give the highest 
economy will vary according to the design of the clearance 
spaces, but it does not seem to be probable to get a design 
which will give better results than in the engine experimented 
upon. 


Overflow 


Water Supply- 


| Fah.). 


taking more heat than the piston, although their surfaces exposed 
to the hot gases are the same, is the fact that the exhaust pipe 
passes through the watered breech end, and therefore abstracts 
heat during exhaust. 

Analysing the exhaust gases, it is possible to calculate the 
ratio of air to gas, and then, by assuming that the scavenger 
charge entirely removes all products of combustion, to calculate 
the temperature at the end of the suction stroke. This has been 
done for the trials in which the mechanically operated sampling 
valve was used, and it gives the ratio of the air to gas varying 
from 1°6 to 3°6, and suction temperatures varying from 
44 deg. Cent. to 121 deg. Cent. (111 deg. Fah. to 250 deg. 
Further details are not given, because this method of 
deriving the method of ratio of air to gas from chemical analysis 
is subject to so many experimental errors as to render the 
figures so obtained not of much value, but probably for weak 
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Fig. 6-ARRANGEMENT OF CALORIMETER 


In order to obtain higher thermal efficiencies by the aid of 
higher compressions, it would be necessary to increas2 the stroke 
of the engine in proportion to its diameter. In the particular engine 
experimented upon the stroke is one and a-half times the diameter. 
If the stroke were twice the diameter, it might be possible to employ 
a higher compression pressure. In this way the disc of hot gas might 
still be kept fairly thick, but, of course, such a method would mean 
slower speeds of rotation for a given piston speed, and thus it is quite 
probable that the lower speed of rotation might produce —— 
effects, which would more than counterbalance the gain due to heat 
losses. Very high mean pressures, extending to some 114lb. per 
square inch, were proved to be very decidedly uneconomical, the 
economy falling from 39 per cent. to nearly 32 per cent. in the 
casesof F4and F5. Such mean pressures were not used on the C, 
B, and A trials, because during the preliminary trials it was found 
that the economies were not good, and, moreover, that the 
maximum‘pressures produced —some 600 lb.—were too high for 


charges the suction temperatures will not be far removed from 
59 deg. Cent., rising to 100dez. Cent. for the rich charges. The 
maximum temperature calculated from these values was about 
2000 deg. Cent. (3632 deg. Fah.), dropping to as low as 1200 deg. 
Cent. (2192 dez. Fah.) in all the economical runs of the tests given 
in the C trials. 

The whole of the experiments appear to point conclusively to 
the fact that the most economical mean pressure is very consider- 
ably below the maximum which can be obtained, and that the 
highest economies are obtained with a comparatively low maximum 
temperature. Both these results imply that the engine should not 
only be subjected to lower pressure, but to lower temperatures as 
well, and thus many of the difficulties which arise in large engines 
from rich charges might be avoided, and the maximum pressures 
kept down to quite reasonable limits. 

This, of course, only applies to the ‘indicated power, and the 
conclusions as to the brake -horse-power would be widely different. 











Fig. 7—-16-INCH BY 24-INCH EXPERIMENTAL GAS ENGINE} 


safety. In the actual tests the maximum pressure that was 
allowed was 5501b., and this was only rarely reached. The heat 
rejected to the cooling water does not represent the whole of the 
heat lost to the walls, because the scavenger charge carries some 
portion of heat from the interior walls of the cylinder, and that 
heat is thrown into the exhaust. Hence, the values found for the 
heat rejected into the jacket water are lower than those which 
are generally obtained for non-scavenger engines. 

It will be noticed that in most cases the high thermal efficiencies 
coincide with the lowest percentages of heat lost in the cooling 
water ; as, for instance, in the trials C1, D5, F 4, while in the case 


| of the A test at the very highest compressions of all, the quantities 


of heat rejected are greater than those in the B and C trials, thus 
corroborating, to some extent, the conclusion. that it is possible to 
carry the compression too high in a particular engine. 

The thermal efficiencies throughout are computed by taking the 
heat values from the Junker calorimeter, which was kept running 
throughout the entire period of the running of the tests. The 
heat rejected to the different portions is as given in the tables, 
and it will be noticed that the barrel takes, roughly speaking, 
50 per cent. more heat than the breech, that the piston takes about 
half the heat of the breech end, and the valves about three- 


If, however, the engine is constructed to work only with these 
moderate pressures and temperatures, the whole of the working 
parts might be very much lightened, and thus a good mechanical 
efficiency obtained with the very moderate mean pressures. 

The question of the liability to premature ignitions, of gas con 
taining larger or smaller percentages of hydrogen, was borne in 
mind throughout these experiments, but in every case of pre- 
mature ignition which occurred—and many such cases occurred— 
with compressions higher than 1601b. per square inch, it was traced 
to dirt or carbonised oil in the cylinder, or to some part having 
got overheated, and such premature ignitions took place equally 
with a weak as with a rich gas. 

The reporter is of opinion that, as far as premature ignition 
goes, the compression might be made a great deal higher than 
any which have been used during these experiments, but in view 
of the fact that the economy falls off after a certain point, there 
does not seem to be any useful object gained in going to any higher 
compression. 

In carrying out these experiments the reporter wishes to express 
his great obligation to Mr. Donald H. Lea, B.A., who took part in 
a number of preliminary experiments and made many valuable 


' suggestions to Mr. J, F, Gill, M.Se., who took charge of the experi- 
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ments and worked out the results, and te the following gentlemen 
who acted as observers throughout the tests:—Mr. R. C. Porter, 
M.Se., Mr. J. H. Sinclair, M.Sc., Mr. W. E. Fisher, B.Sc., and 
Mr. E. B. Wood, B.A. 

The reporter also desires to acknowledge his indebtedness to the 
Council of the University of Birmingham for having made it 
possible to conduct these experiments on so large an engine. But 
for the facilities which were obtained in the University workshops, 
it would have been quite impossible to make these experiments, 
which required so many alterations and changes. 

APPENDIX L. 
ON THE FORM OF THE EXPANSION CURVES. 

The general method which kas been employed for the form of 
the expansion curves is to take it as having been derived from the 
equation forming— 

pe* = Constant, 
where x ranges in value from 1°2 to 1°38. The meaning of this 
curve on the hypothesis of constant specitic heat is that the gas is 
losing heat at a rate which is proportionate to the temperature. 
A curve of this form will be found to fit closely the expansion 


TABLE I, 
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of » can be calculated ; and thus for the first time some idea has 
been obtained of the rate at which the gas loses heat to the 
metal wall during expansion. The nature of the calculation depend- 
ing upon so many quantities is, of course, liable to error, but 
the values of K show that K is small compared with the values 
| of a and /, particularly under the conditions of the test A, B, and 
C, where the surface of the clearance spaces has its smaller value. 
As the compression is lowered K increases, at first slowly, and 
then comparatively rapidly; and it will be noticed that the 
increase in the value of K is always found to be accompanied by a 
drop in the actual thermal efficiency obtained on a given compres- 
sion. The equations are only taken to apply to these parts of 
the expansion curve when the temperature commenced to drop, as it 
is clearly not true when there is any combustion going on. This 
was borne out by the fact that when attempts were made to fit a 
similar curve into the compression line, it was found to be impossible 
to obtain any value of m and x, when the whole of the compres- 
sion curve was included, the reason being that the ignition spark 
caused some of the gas to intlame quite early in the compression, 
and this intammation became fairly general before the end of the 
stroke was reached, and that, of course, changed entirely the form 
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curves when the ratio of expansion is low ; that is, for compressions 
up to about 100 Ib. per square inch. When, however, it Is sought 
to find a curve of this form to fit the expansion lines on all the 
diagrams of the tests at all compressions, it becomes quite evident 
that no curve of this type can be found that will lie sufficiently close 
to the expansion line. 

In the Second Report of the Gas Engine Research Committee 
will be found the equations for an adiabatic curve, assuming that 
the specitic heat varies with the temperature. When these 
adiabatics were drawn up for the present trial, it was found that 
in all cases the expansion lines lay below the adiabatic, showing 
that the charge was losing heat to the walls throughout the 
expansion. 

Let it be assumed that the charge of gas in the cylinder lost 
heat to the walls in such a manner that the heat lost, 5, while 
the temperature is changing by 87, is given by— 

dq *K + oT) 8T 
where & and ¢ are constants depending on the composition of the 
charge and the surfaces exposed and the ratio of expansion. At 
the same time the specific heat at constant pressure and constant 
volume— 


= { 


sT 
sT 
ya if 


b- a. 


=b 
a 
pe 

R: 
The general equation for unit mass of gas expanding, all the tem- 
peratures being absolute, under these conditions will be found to 
be— 


Kp 


c= 


EE foe, Yo + rae et 

-K loge (6 - aj(a -— K) 
‘The only method which can be found for the justitication of such 
an assumption is that a curve of this form will accurately fit the 
expansion lines for every one of the trials. 

Owing to the fact that the coefficient of the p+ term isa very 
small quantity, the above equation does not lend itself easily to 
arithmetical treatment. But a curve of the form— 

logy p + % logy V + mpv = constant 
has been drawn through a fixed point on the expansion line some- 
what before the exhaust valve opens, and values m and x chosen, 
such as to make the curve lie on the actual expansion line. In this 
way it was found that for every compression » and » had definite 
values, although, the actual pressures on the diagrams at the com- 
mencement of the expansion differed very widely, but in all cases 


/, 
loge p + pe = constant. 
“ a 


the deviation between the actual expansion curve and the pro- | 


posed curve lay within the limits of errors on which the diagram 
was constructed. 

The values of m and » for the different compressions are given 
in the form of a table, where the volume is in litres and the 
pressures in kilogrammes per cm. 

Test letter. 

A, 
Bb 
C 
D 
| ee 0°058 
Oo i. scot 0°062 
Oy dn OT NS soars Lee 1 0063 

As the term m involves the actual weight of the charge and 
several other quantities it is not proposed to derive any con- 
clusions from this quantity beyond the fact that » apparently 
increases steadily wita K. The value of x may be used to obtain 
some idea how the heat passes away from the charge to the wall. 
It is sufficiently accurate for work of this kind to neglect the 
changes of ¢ and 4 caused by the composition of the gas, us the 
exhaust products always contain about 80 per cent. of nitrogen. 
Taking the charge to consist of nitrogen alone— 

4 = 0°2169 
« = 01462, 
In this way the values of K corresponding to the different values 


k. 
0021 
0-018 
00088 
0027 





* K is a constant appertaining to the reporter's particular method of 
ascertaining the heat lost to the walls. 


of the curve. The compression lines obtained from taking the dia- 
gram after the trial with the spark cut off did not represent the 
conditions of the compression lines under actual working, and 
therefore they have not been included, although no doubt a great 
deal of information as regards the specific heat of simple gases 
could be obtained by motoring the engine round, taking indicator 
diagrams, measuring the heat rejected to the jackets and the 


volume of charge drawn in, a suggestion due, in the first instance, | 


to Mr. Dugald Clerk. 








FIRES ON LONDON UNDERGROUND ELEC- 
TRIC RAILWAYS. 


Tuer following letter was written to the President of 


the Board of Trade by Messrs. Pringle and Trotter on | 
Tt will be seen that it confirms in a striking | 


17th inst. 
manner the views we expressed last week. 


Sik,—We have, in the usual course of our duty, inquired into 
the circumstances under which an explosion and electric flashing 
took place in a car, on the evening of the 8th January, at Sloane- 
square Station on the Metropolitan District Railway. 

We made a very careful examination of motor car No. 34, which 
alone was concerned in this case, before any repair work had been 
carried out, or any of the effects of the explosion and flashing had 
been removed, 

Above floor level there was some blistering of the varnish on the 


woodwork surrounding the end left-hand window and doorway, | 


and two panes of glass were blackened with smoke and fumes. 
| No glass was broken, and it was possible by rubbing off the 


| blistering on the wood to see that the red paint work underneath | 


was undamaged. 


Below floor level the metal pipe carrying the electric lighting | 


wires and a metal junction-box werefused. The under side of the 


timber flooring, immediately above this pipe and junction-box, | 
The charring nowhere exceeded fin. in | 
depth. No mark of fire could be found inside the car on the | 


was charred in places. 


flooring, seats, or sides. 

We may here remark that all the woodwork on the company’s 
cars in proximity to electric conductors has been indorel non- 
infammable. This, and other occurrences of a similar kind, have 
| proved that the wood will char under the effect of intense heat 
| from electric flashing, but will not catch fire. The real combus- 

tibles in this fire, if we use the word, were copper, iron, and 

brass. Such electric arcs continue until they exhaust or burn 

themselves out, or until the current is cut off, as was done at 
| Sloane-square. The ordinary method of extinguishing a fire is 
| useless for electric ares. 
| his particular case was caused, in all probability, by failure of 
| the insulation of the electric lighting wires owing to damp. The 
heating of the wires resulted in the liquefaction of a small plug of 
bitumen. An explosion of bitumen vepon followed, causing 
smoke and fumes. Subsequently electric flashing took place along 
the pipe and at the junction box under the car. ‘ : 

The conductor in charge of the car states that he immediately 
entered the door at the corner where the explosion had taken 
place, and worked the air valve which actuates the double doors 
in the centre of the car. 
they had not to be forced or held apart. 
in number, stepped out on to the platform through the open door- 
way, without any apparent panic or alarm, 


of the company’s officials. 

Arrangements also exist, on underground as well as on tube 
railways, to allow passengers, in case of need, fo descend from a 
train at either end. : 

In our opinion the apprehensions of danger which have been 
expressed by writers to the newspapers are not justified by the 
facts. The main danger, in any such cases of fire, will be from 





panic. For this reason we deprecate the writing for publication 
of alarmist letters. 
We are, Sir 
Your obedient Servants, 
(Signed) J. W. PRINGLE, Major, 
Inspecting Officer of Railways. 
(Signed) A. P. TROTTER, 
The Electrical Adviser to the Board of Trad: 





TRADES 
AND 


THE IRON, COAL, AND GENERAL 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


Trade Improyement, 

TRADE in this district is improving. The improvement js 
not yet large, but there is a better feeling about the market this 
week, and traders’ anticipations are brighter. The amount of 
business given out is on theincrease. Buyers, however, have to lic 
humoured in the matter of prices. This is so alike as regards pip 
iron and manufactured iron. South Staffordshire cinder pigs 3) 
offered at 52s. 6d. to 53s., and part-mine iron 55s, to 56s. Midland 
pig iron, delivered on the Birmingham market, is quoted this weck 
49s, to 52s. for Northampton forge qualities, 52s. to 53s. for Der! 
shire, and 54s. to 55s. for Nottingham forge iron, North Staffor: 
shire is fairly strong at 54s, to 55 One Northampton hou 
indeed—the Butlim Company —asked to-day (‘Thursday’) in Bir. 
mingham Exchange these same prices for strong and grey forve 
iron respectively, but the position of this firm is quite exception:l, 


Best Pig Makers Strong. 

The all-mine South Staffordshire pig iron makers have 
taken the extraordinary course of refusing to reduce prices at 
all, notwithstanding the late reduction in marked bars of 1s, 
per ton, Usually such a reduction in marked bars carries with 
it a drop of 5s. in cold blast all-mine iron, But on this occasion, 
so good is the demand for all-mine pigs and so limited the output 
that makers refuse to concede any reduction whatever. Their 
price still stands at 87s. 6d. to 92s. 6d. for hot-blast iron, and 11/s. 
for cold-blast. One effect of this strength has been to prevent any 





The doors opened in the usual way ; | 
The passengers, eight | 


No complaint of 
injury or danger was made to either the station inspector or any | 


fall this year in the important engineering products, chilled and 
| grain rells for ironworks mill equipment. 


Manufactured Iron Prices. 

| Orders for manufactured iron are more numerous this 
| week and a healthier tone exists in respect of the finished iron 
| business. The reductions in prices which took place at the iron 
| masters’ quarterly meeting in Birmingham a fortnight ago have 
now become sufficiently well recognised by the market to allow of 
the resumption of business upon the usual lines, and to-day; 
in Birmingham there was a distinctly augmented amount of 
buying and selling. Unmarked bars are quoted this week £7; 
North Staffordshire ‘‘ Crown” bars, £7 10s.; South Staffordshire 
marked bars, £8 10s.; and second grade bars, £7 10s., with £5 us 
the price of the Earl of Dudley’s ‘‘ Hurst” or second quality 
bars. Sheets, singles, are £7 17s. 6d. to £8; doubles, £8 to 
£8 2s. 6d.; and lattens, £8 12s. 6d. to £5 15s., while galvanised cor 
rugated sheets are £12 10s. f.o.b. Liverpool, or equally distanced 
outports fer the shipping markets. Hoops are £7 lds., and gus 
tube strip iron £7 5s, to £7 7s, 6d. per ton. 


Prospects in Galvanised Iron. 

For once the recent reduction in galvanised iron of 
12s. 6d. per ton has had a beneficial effect. Orders have been 
rather more plentiful for this class of material since quarter day 
and the trade may now be said to be in a more promising position 
for getting orders. Contrary to what was anticipated, the tone of 
this branch has also been strengthened during the past ten days 
or so by a rise of £1 to £2 in spelter, and this mineral is known to 
be scarce. Hard spelter is now quoted £17 Ss. per ton. With an 
early opening of the shipping season in prospect, galvanised sheet 
| makers can now, it is hoped, see their way fairly to the usual 
| 
} 





| spring revival. It is stated this week that the reduction of 12s. tid. 
per ton in galvanised iron at the quarterly meeting was the result 
| of a compromise with certain members of the trade, These last 
| desired as large a drop as £1 per ton, owing, it is now alleged, to 
| the circumstance that the American makers are still underselling 
| the British galvanisers in Cuba and the South American markets. 
| 
| Steel. 

The steel trade is still in a very unsettled and 
unsatisfactory condition. The truth regarding the latest alleged 
inroads of American competition in the Welsh steel, tin bar, and 
| billet trade is very difficult to get at. Whether the astounding 

reports current are trustworthy or whether they are not, it is in 
| disputable that prices on the market of native material are stili 
| falling. The market level for raw Bessemer bars for shect 
| manufacture in Birmingham has now got down to about £4 lbs. 
per ton, and billets £4 17s. 6d. Siemens bars of local make 
are £7 ; angles, £6 10s.; and tees, £6 17s, 6d. 


raw 





NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Demoralisation in Pig Iron Prices. 

Ir was generally expected tbat pig iron would have settled 
| somewhat, and that a working basis for future prices would have 
been arrived at by this time. Although the attendance on the 
iron "Change on Tuesday was large, the undercurrent was ver) 
weak. Smaller shipments at outports, with increasing stocks in 
| public stores, is being reflected here, and not only is inquiry small, 
| but there is scarcely enough business passing to test prices. During 
| the past week all classes of pig iron have shown a reduction 
| although for prompt delivery Eglinton is being offered in smal! 
lots only, and Gartsherrie, owing to an accumulation in store herv 
at the docks, is quoted higher, comparatively, at Preston than at 
Manchester. We hear that Lancashire foundry pig will be on offer 
in the course of a week or two, but the price has not yet been 
fixed. Forge iron has been very variable, and some very low price 
are named. It was rumoured that one or two large orders have 
been put through in consequence, 


Finished Iron, 

At a meeting of the Lancashire Bar Makers’ Association on 
Tuesday morning the price of bars was officially reduced 10s. per 
ton. This is, no doubt, a reply to the Staffordshire makers, but it 
was not very favourably received here by merchants, especially 
those carrying large stocks, or those who have to take deliveries 
on old contracts. 





Steel. 
All classes of steel ure dull, although English billet 
remain, quietly steady. 


Manufactured Copper. 
There has been no change to note in sheets, but all classes 
of tubes are quoted }d. per [b, higher. 


Quotations. 
Pig iron: Lincolushire-No. 3-foundry, 54s. ; Staffordsbire, 
54s. 6d.; Derbyshire, 55s. ‘to 55s. 6d. ; Middlesbrough, open brands 
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56s. Scotch: Gartsherrie, 65s.; Glengarnock, 65s.; Eglinton, 
Gvs. 6d.; Dalmellington, 62s. 3d., delivered Manchester. West 
Coast hematite, 62s. 6d.; East Coast ditto, 59s., both f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 63s.; Glengarnock, 62s. 9d.; 
Kvlinton, 60s. 3d.; Dalmellington, 60s. Delivered Preston: Gart- 
sherrie, 64s. 9d.: Glengarnock, 64s. ; Eglinton, 61s. 6d.; Dalmelling- 
ton, 6ls. 3d. Finished iron: Bars, £7; hoops, £8 2s. 6d.; sheets, 
ts ds. Steel: Bars, £6 17s. 6d. to £7 2s. 6d.; hoops, official, £8 ; 
sheets, £8 5s.; boiler plates, official, £8 2s. 6d.; an for tank, 
virder, and bridge work, £6 15s.; English billets, £5 to £5 5s.; 
foreign ditto, £4 12s. 6d. Copper: Sheets, £80; tough ingots, 
£09; best selected, £69 per ton ; copper tubes, 10d.; brass tubes, 
d.; condenser, 9d.; rolicd brass, 7d.; brass wire, 7}d.; brass tura- 
ing rods, 7d.; yellow metal, 6d. per pound, Sheet lead steady at 
£18 1s. per ton. English tin ingots dearer, £128 to £128 10s. per 
tun, , 














The Lancashire Coal Trade. 

There wus a fair, though not large, attendance on the 
Manchester Coal Exchange on Tuesday, Merchants, however, 
vere chary of placing orders for house coal in view of the change- 
able condition of the weather. The demand for steam and furnace 
coal continues good, and, notwithstanding the prospect of trouble 
in the cotton trade, colliery owners are not inclined to grant con- 
cessions. There is a good inquiry for gas coal on contract for the 
ensuing twelve months, and these are said to be numerous. 
Quotations remain as before. 


BarkROW-IN-FURNESS, Thursday. 
Hematités. 

The hematite iron trade is much weaker, and there is a 
tone of depression in the market to which it has been a stranger 
fora long time past. Consumers seem to have much smaller 
requirements than for some time past, and the inquiry for early 
deliveries is very small indeed, while the trade being done on forward 
delivery account is less than it has been known to be for many 
years. Buyers are for the most part contining themselves to the 
satisfying of immediate wants, and are not looking to the future 
because there is every prospect they will later on be able to get 
metal ata lower rate than is at present being quoted. Prices 
have come down this week, and makers are now asking 64s. 6d. 
for mixed Bessemer numbers net f.o.b., while warrant iron is at 
tizs. net cash and ata month. Makers are being relieved to some 
extent by the cheaper supply of raw material and by a lower rate 
uf wages on the sliding scale, but with half their smelting plant 
standing idle they are not able to realise any profit. Stocks of 
warrant iron stand as they did last week at 7055 tons. There’are 
twenty-three furnaces in blast in the district, and unless there is 
in improvement in the demand for metal shortly this number will 
be reduced. The trade in iron ore is very small, and the activity 
at the mines which was observable some two or three months ago 
has given place to a very weak position indeed. Prices are lower 
this week at 12s. for good average sorts net at mines. 


Steel. 

There is no improvement in the steel trade, and the pros- 
pects of the future are only good in the shipbuilding material 
department. The plate mills are working full time, and there are 
indications of a fair supply of orders later on in the year, but 
prices remain low at £6 10s. for heavy plates net cash. The demand 
for rails is very poor, and there are very few large specifications in 
the market. Heavy rails are at £6 net f.o.b. The demand for 
merchant steel is very poor indeed, but a fairly good trade is being 
done in heavy steel castings. 


Shipbuilding and Engineering. 

Vickers, Sons and Maxim Jaunched from their yard at 
Barrow this week a small transport steamer for the Mexican 
Government, which has been built to the ordinary design of a 
cruiser. She is fitted with six quick-firing guns of 4in. calibre of 
great power and two 2°24in. quick-firing guns, all placed at a high 
level above the water-line. She can carry 450 men on her lower 
deck, The officers are accommodated on the main deck. Forward 
at this level there are stalls for 45 mules or horses. Her length is 
45ft., her displacement 1850 tons, and her engines are of 1200 
indicated horse-power. Engineers at Barrow remain very busy, 
and shipbuilders are employing more men. ; 


Shipping and Coal, 

The shipping trade is quieter than ever. The exports of 
iron and steel this year have reached 29,350 tons, compared with 
06,589 tons in the corresponding period of last year, a decrease of 
27,239 tons. Coal is very weak indeed. Cuke in moderate demand 
at 20s. 6d. net at West Coast furnaces. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal, 


___. THERE has been another spell of hard weather, which has 
inuintained quotations very firmly. The active business noted last 


week with London and Eastern Counties markets continues un- | 


abated, and other localities are also receiving full consignments. 
Best Barnsley is readily sold up to 13s. 6d. per ton, and seconds 
are In heavy demand at from 11s. to 12s. per ton, other qualities 
ranging from 10s..6d. to 10s. 9d. perton, Full time is being worked 


| named above. 


by the whole of the thin seam pits producing household and manu- | 


facturing fuel. In the West Riding the cold weather has also 
stimulated the home trade in house coal and fuel for manufactur- 
ing purposes. 


Steam and Gas Coal. 

A large output is being made, and though shipments 
we restricted by the season of the year, there are no large 
accumulations of stocks, and values are maintained. There is 
nothing fresh to report with regard to trawling contracts, and 
supplies continue to be bought as required. In the open market 
steam coal commands from 11s. 6d. to 12s. 6d. per ton. The 
contracting railway companies are taking full Waveisne The 
gas coal collieries are very busily engaged. Large consignments 
are being forwarded to the Metropolitan and inland gasworks. 
No lowering of values with regard to coal generally can at present 
be looked for. From the first pay-day in January, the last 
advance in miners’ wages, bringing them up to the maximum, 
has been in operation, and this, it is expected, will have a 
tendency to stiffen prices. It has also to be borne in mind 
that there have been considerable advances in stores for main- 
tenance. Of course, spot sales of coal may take place at lower 
prices than the me, market quotations, owing to the lessened 
business in shipping and fluctuations in home requirements ; but 
values in the general coal trade are not likely to be affected 
under existing conditions of coal getting. 


Coking Slack, Coke, &c. 

' Coking slack is still brisk at 6s. 6d. to7s. 6d. per ton. ‘The 
Lancashire and Yorkshire textile districts maintain their require- 
ments in fuel for steam generating purposes. The anticipation 
of trouble in the Lancashire cotton localities has not affected the 
demand materially. Forward contracts have not been so freely 
made, but supplies have been obtained as required. Consequently 
the trade has held up. There is no change to report in coke 
\wotations, which continue at 12s. 6d. to 13s. 6d. per ton for best 
washed, and 1s. 6d. to 12s. 6d. “per ton for unwashed ; manufactur- 
2g fuel in good Tequest at from 10s. to 12s. per ton, 


Iron. 

The iron market continues pretty much as last reported. 
No eagerness is shown on the part of buyers even at the Jow prices 
now ruling. Although we hear of a moderate amount. of business 
in several directions, the genera] tendency is to wait the course of 
events for a little. The official quotations of the Lincolnshire Iron- 
masters’ Association remain as follows:—No. 3 foundry, 55s. 6d. 
per ton; No. 4 foundry, 55s. per ton; No. 4 forge, 54s. 6d. per 
ton; No. 5 forge, mottled, white, and basic, 55s. 6d. per ton. 
Derbyshire, No. 3 foundry, 56s. per ton; No. 4 forge, 54s. per ton. 
Hematites, net and delivered in Sheffield and Rotherham, remain 
at 66s, to 68s. per ton for East Coast, and 74s. 6d. to 75s. 6d. per 
ton for West Coast. 


Railway and other Material. 

The department most fully employed in the heavy indus- 
tries continues to be that of railway material. There is consider- 
able work in hand for foreign and colonial markets, but the new 
orders are not so satisfactory in volume. 
placing more work, though not to the extent that was anticipated. 
There is no change for the better in marine material, and the 
long-expected armour orders are still being waited for at the East 
End works. It will be observed from a paragraph which follows 
that the lack of armour-plate work from the Government during 
last year is referred to in the report of the Sheffield Chamber of 
Commerce and Manufacturers, which holds its annual meeting to- 
day. 

The Lighter Industries. 

We cannot hear of any improvement in the lighter depart- 
ments of local manufacture. In cutlery and plated wares there is 
an absence of anything like activity, although several establish- 
ments are better employed than others, and satisfactory contracts 
are occasionally heard of. 
silver and silver plate ware for warship outfits. Local plate manu- 
facturers have recently received from the Government their share 
of the annual file contracts. There is stated to be an improvement 
in the general price, but the quantities placed with the principal 
firms are understood to be somewhat disappointing. The Birming- 
ham manufacturers participate in these file contracts. Of the 
lighter industries the file trade has been one of the most satis- 
factorily employed for a considerable time. 


Sheffield Chamber of Commerce Report. 

The annual report of the Shetfield Chamber of Commerce 
and Manufacturers states that, upon the whole, trade during the 
year has been fairly satisfactory, especially during the first eight 
months, but during the last four months there has been a pro- 
nounced relapse, to which, no doubt, the financial crisis in the 
United States and a 7 per cent. Bank rate have partly contributed. 
‘The financial stringency in the United States,” continues the 
report, ‘** has been to a considerable extent alleviated, and having 
regard to the business characteristics and energy of the United 


to their normal condition, although the process of recuperation 
may be somewhat slow.” Turning to individual trades, the report 


Shettield was good, as there was a large demand for steel for 
textile machinery, while the South American countries and 
Indian Government bought a considerable quantity of steel 
forgings and railway material. The market in steel forgings was 
also stimulated by the fact that they were required in con- 
nection with the making of turbine machinery, but the demand 
for this class of machinery diminished very much towards the 
close of the year, owing toa sudden falling off in the shipbuild- 
ing trade. It is sad to report that the Government have prac- 
tically placed no orders for armour plate during the last 
year, which is the more to be regretted owing to the large out- 
lay which has to be made by Sheffield firms in order to execute 
this class of work. 
whilst it was a very bad one for the building trade. 





NORTH OF ENGLAND. 
(From vur own Correspondent.) 


Wages Difficulty in Shipbuilding Industry. 











The home companies are | 


The Admiralty are inviting tenders for | 
| the market for important quantities. 


| have a carrying capacity of 35, 


the employers have given three months’ notice of withdrawal, as 
the wages are raised above the level of those paid on the Tyne and 
Tees, while the hours are less, and under such conditions they 
cannot compete with builders in other centres. Now that all 
employers are federated, those on the Wear desire to act with the 
others, but cannot do so with the Board in existence. The men 
regret the step which has been taken. It is a pity that a Concilia- 
tion Board cannot be established for the whole shipbuilding 
industry of the North-East Coast, seeing the benefit that has 
acerued to the various branches of the iron and steel industries 
from the existence of such organisations. 


The Prospects of the Shipbuilding Industry. 

It was believed that the expected settlement of the wages 
question and the reduction in the prices of materials would enable 
the builders to quote such rates for new vessels as would bring in 
more orders. More inquiries have come to hand, but these have 
not resulted in business; they were for liners, oil tankers, and 
other special boats, but no one appears to want ordinary cargo 
boats at present, and the inquiry for them is simply nil. Shipping 
prospects have not improved ; freights are very bad, and, indeed, 
have seldom been worse, and many cargo steamers are paying 
little more than the mortgage interest; profits are out of the 
question. One result is becoming apparent—the necessity for lay- 
ing up steamers ; now there are twenty-five on the Tyne, which is 
a favourite place for laying up steamers, and these, it is estimated, 
000 tons. About the only yard 
that is really busy is that of Elswick, which has a good deal of 
Admiralty work on hand, besides foreign war vessels. 


Cleveland Pig Iron. 

The market is exceedingly slow, for buyers, believing that 
prices will be lower, will not operate, except in very small lots for 
immediate delivery. Quotations are declining slowly, but the fact 
that they are moving downward at all keeps the consumers out of 
The price of Cleveland war- 


| rants has only dropped 9d. since the year commenced, but that is 


States population, it is believed that things will come round again | 


states that the steel trade during the first half of the year in | 


The report further states that the year 1907 | 
was not a satisfactory one for cutlery and silver plate trades, | 


enough to give an unfavourable tone to the market. At the time 
of writing 47s. 64d. cash is the buyers’ price for Cleveland war- 
ranis ; this is the lowest figure that has been reported since quota- 
tions began to move down, and it is the lowest thathas been known 
for more than three years. The further reduction in the Bank rate, 
and the cheaper money that is obtainable, have had not the least 
influence for good on the iron and steel market. Consumers 
have made up their minds that prices are going to be lower, and 
thus they are not prepared to respond to any features of a favour- 
able nature that appear. Speculators, likewise, are not operating 
freely. The production of pig iron in the Cleveland district, 
though heavily reduced, is in excess of the requirements, and 
stocks are increasing. There is thus agreat contrast from the con- 
dition of affairs up till nearly the end of last year, when the output, 
though greatly in excess of what it is now, was short of the 
requirements, Further reductions in the make are to be made. 
No. 3 Cleveland G.M.B. pig iron is down to 48s. per ton for prompt 
f.o.b. delivery, and No. 1 is now only half-a-crown per ton above 
No. 3, instead of 6s. 3d., as reported in the autumn. No. 4 
foundry is at 47s. 6d., and No, 4 forge at 47s. 


Hematite Pig Iron- 

The prices of East Coast hematite pig iron are declining 
more rapidly than those of ordinary Cleveland pig iron ; they have 
dropped 4s. this month, where Cleveland‘iron has only declined 9d. 
There is no doubt that East Coast makers held on too long to 
their high prices, and let the work go past them. Now, when they 
have got well through the orders they had, they find that more are 
not readily forthcoming. They are asking 30 per cent. less than in 
the summer, but cannot meet with orders. ‘the price of mixed 
numbers has dropped to 58s, per ton, or 24s. 6d. less than the 
best quotation of last year, 18s. of which has been reported in 
about three months. Kubio ore is at lis, 6d. per ton c.i.f. Tees, 
and furnace coke at 16s, per ton delivered at Middlesbrough 
works, 


Pig Iron Stocks. 
The stock returns, so far as regards Cleveland iron, have, 


| after a long interval of declining figures, become unsatisfactory, 
| and whereas for nearly two years there was scarcely a day when 


| furnaces have recently been blown out. 


THE time has come when, on account of the rapid falling off | 


in trade, employers of labour must seek to reduce cost of produc- 
tion substantially, and it has become necessary generally to lower 
the cost of labour. Fortunately in this district this is brought 
about automatically, for in most of the leading industries there 
are sliding scales in force which regulate wages according to the 
| prices that manufacturers realise for their produce. There is 
| thus no friction between masters and men. 


twenty years, On the Tyne and Tees, and also at the Hartlepools, 
where there are no arrangements for adjusting wages except by, 
negotiations between the employers and employed, it has frequently 
been a matter of considerable difficulty to adjust wages, especially 
whenever the conditions of trade necessitated reductions. Such 
a period of difficulty is now in existence, and it has resulted in 
4000 hands ceasing work on Wednesday, which will interfere with 


Unfortunately, in the | 
shipbuilding industry this is not the case, except on the Wear, | 
where a Conciliation Board has been in operation for the last | 


an increase had to be reported, this month on almost every day an 
increase has been shown, and that though 13 per cent. of the 
Some of the makers have 
added to their stocks, but no figures are to be had. Connal’s on 
Wednesday reported that they held 97,450 tons of Cleveland pig 
iron ; this showed an increase of $247 tons for this month, and oi 
11,742 tons on December 21st when the minimum stock was held. 
The stock now consists of 89,691 tons of No. 3, and 7759 tons of 
No. 4 Cleveland pig. 


Pig Iron Exports. 
Fairly active shipments of pig iron are reported for this 
season of the year. Little iron is going to Germany, partly 


| because trade is bad there, and partly because on account of the 


| suspended, and the pig iron cannot be sent into the interior. 


the work of fully 30,000 men at the shipyards in the three districts | 


It will be remembered that some little time ago 
the shipbuilders claimed a reduction of 5 per cent. off piece 
rates, and Is. 6d. per week off time rates, this applying to all 
shipyard trades. It will also be remembered that the members 
of the Boilermakers’ and Shipbuilders’ Society, on the advice of 
their executive, agreed to accept the reduction, it being shown 
to them that the state of their funds did not put them in a 


| position to wage a contest with the employers, which would be 





likely to be successful. The other trades, however, would not 
follow this example. They federated themselves with an idea 
of gaining the best terms possible, and their representatives 
had several conferences with the employers. The men voted by 
ballot on the subject, and this proved to be against the accept- 
ance of the terms to which the Boilermakers’ Society had agreed. 
The employers then modified their claims, and offered to accept 
ls. reduction forthwith, and a further 6d. in March. A further 
ballot has been taken within the last few days, the men’s 
executive advising the members that the amended terms should 
be accepted, and it was generally expected that they would 
follow the advice. But the men unexpectedly rejected that 
advice and have voted by a decisive majority against the 
acceptance of the proposed reduction. The chief societies 
affected are the Amalgamated Carpenters and Joiners, the 
General Union of Carpenters and Joiners, the Furnishing 
Trades, the Woodworking Machinists, the Associated Ship- 
wrights, and on the Tyne the Drillers’ and Hole-punchers’ section 
of the Associated Shipwrights’ Society. Out of the thirteen 
societies voting on the question of acceptance of the demands six 
voted against, but they represented 95 per cent. of those voting. 
The strike wil] cause much inconvenience, for there is much work 
waiting to be finished, and with the joiners out, this will be kept 
back. Otherwise the stoppage may not be unwelcome to the ship- 
builders when there is such an absence of new orders, and a very 
dull time seems to be in prospect. 


Wear Conciliation Board. 
For the last twenty years there has existed a Conciliation 
Board in céniiection with the shipbuilding industry on the Wear, 
which has settled by arbitration or otherwise all <isputes between 
the employers-and the shipwrights, joiners, drillers, and painters 
without strikes or stoppages of work. It-is to be'regiétted ‘that 


severe weather traffic on the rivers and canals is almost entirely 
The 
quantity of pig iron which has been despatched from the Cleve- 
land district this month to 22nd reached 74,048 tons, against 76,131 
tons last month ; 86,312 tons in January, 1907 ; and 48,823 tons in 
January, 1906, all to 22nd. 


Manufactured Iron and Steel. 

Business continues very slack, und there is no indication 
of its being likely to mend at an early day. On the contrary, 
the tendency is against the producers, and work is being latgely 
suspended all over until the bottom in prices has apparently been 
reached. Although competition is keen scarcely any further 
reductions in quotations have been made, and prices are in nearly 
all cases the same as those which were reported last week. -Gal- 
vanised and corrugated sheets—iron and steel—are reducéd to 
£12 10s. for 24 gauge in bundles f.o.b., less 4 per cent., and iron 
and steel sheets, singles, are down to £8, less 24 per cent. 


Coal and Coke. 
The coal market is in a satisfactory condition, and prices 

are firm, though, of course, not so high as they were in the 
autumn. Prospects are generally good, notwithstanding ‘the 
depression in other industries, and full work is practically guaran- 
teed to the collieries for some time to come, certainly over next 
month. Best steam coal is quoted at 12s. 6d. per ton, seconds at 
12s., best gas at 13s., and coking and unscreened bunker coals 12s. 
to 12s. 6d., all f.o.b. Coke is stiffer, and sellers have been strenu- 
ously endeavouring this week to get 17s. per ton for average 
furnace qualities delivered at Middlesbrough, but 16s. was more 
like the figure that they could realise, with 17s. 6d. to 19s, f.o.b. 
for foundry work. 





NOTES FROM SCOTLAND. 
(From our own Corresponds ut.) 
General Condition of Trade, 

THERE is, it must be admitted, a feeling of depression in 
business as a whole. It is felt that some improvement may result 
from cheaper money. On the other hand, values of both raw and 
manufactured articles have for weeks been steadily declining, while 
it has not been possible so far to effect any material reduction ‘in 
costs of output. Wages, and especially the cost of fuel, will 
require to come down if manufacturing works are to be kept in 
operation, unless there should be a.general revival indemand. So 
far there bas not been much progress with the readjustment of 
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wages, and the uncertainty which prevails with reference to this 
matter interferes with the arrangement of new orders, even when 
these are likely to be forthcoming. 

The Pig Iron Warrant Market. 

The course of the warrant market has up till the time | 

of writing continued weak. Storing of pig iron im the North of | 
England was given as a reason for the continued decline in prices, | 
and the reduction of the Bank rate, with the consequent lessening 
of bankers’ charges for loans on warrants, have had little or no 
influence on the state of business. A want of demand on the part | 
of home consumers and shippers is so apparent at the moment that | 
other considerations fail to impart the necessary vitality to the | 
market. Since last report Cleveland warrants have been done at | 
48s. 6d. to 47s. 9d. cash, 48s. 3d, to 47s. 6d. one month, and | 
t8s. ld. to 47s. 64d. for delivery in three months. Business has | 
also been done at 47s. lld. for delivery in fourteen days, and | 
17s. 7d. twenty-one days. Scotch warrants have been nominally | 
57s. 6d. to 57s., and standard foundry pig iron 47s. 3d. to 46s. 9d. 
per ton. 


The Business in Makers’ Iron. 

The production of Scotch pig iron remains unchanged in 
amount, there being 75 furnaces in blast compared with 91 at this 
time last year. Stocks of pig iron in the warrant stores show a 
decrease since last week of 49 tons, and now amount to only 1129 
tons. Although makers’ holdings showed an increase at the end 
of the year, the whole existing stocks are comparatively small, and 
not calculated to exercise any depressing effect on the market. 
With reference to the report circulated on ’Change a week or two 
ago that 10,000 tons of No. 3 Southern American pig iron were to 
be shipped to the Mediterranean as ballast at a very low price, it 
is now stated that after 1000 tons were secured the offer has been 
withdrawn. This source of competition is nowapparently removed. 
Scotch makers have made fair sales of foundry qualities of pig iron 
for shipment to Canada, and there hes also been a somewhat better 
inquiry on the part of home consumers. 


Prices Tending Lower, 

The prices of Scotch makers’ pig iron are again somewhat 
reduced. G.M.B., No. 1, is quoted at Glasgow 61s.; No. 3, 58s.; 
Govan and Monkland, No. 1, 62s.; No. 3, 59s.; Carnbroe, No. 1, 
63s.; No. 3, 59s.; Clyde, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Gart- 
sherrie, No. 1, 66s.; No. 3, 6ls.; Calder, No. 1, 67s.; No. 3, 62s.; 
Summerlee, No. 1, 68s. 6d.; No. 3, 62s. 6d.; Langloan, No. 1, 70s.; 
No. 3, 65s.; Coltness, s7s. 6d.; No. 3, 65s.; Glengar- 
neck, at Ardrossan, eh No. 3, 62s.; Eglinton at 
Ardrossan or Troon, No. 1, 6ls.; No. 3, 58s. 6d.; Dalmellington, 
at Ayr, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Shotts, at Leith, No. 1, 
67s.; No. 3, 62s.; Carron, at Grangemouth, No. 1, 70s.; No. 3, 
62s. per ton. For Scotch hematite pig iron there is a quiet inquiry 
with a materially reduced consumption, and merchants quote 65s. 
per ton for delivery at the West of Scotland Steelworks. 


Exports and Imports of Pig Iron. 

The shipments of pig iron at Scottish ports in the past 
week amounted to 9182 tons, compared with 12,714 in the corres- 
ponding week of last year. To Italy 1600 tons were despatched, 
india, 609 ; China and Japan, 453; Canada, 350; United States, 
15; South America, 74; Australia, 725; Germany, 132; Spain 
and Portugal, 135; other countries, 465 ; the coastwise shipments 
being 4724 tons, compared with 3556 in the same week of last year. 
The arrivals of pig iron at Grangemouth from the Cleveland | 
and other East Coast districts amounted to 12,379 tons, against | 
9606 in the corresponding week, showing an increase of 277% tons. 
The total imports since the beginning of the year are 19,632 tons, | 
being 6708 tons less than in the corresponding period of 1907. | 


Finished Iron and Steel. 

There is keen competition for the export trade in finished 
iron among home and continental producers, and prices are 
accordingly being cut in a way that threatens to leave little or no 
profit. In the home trade rather more business is reported, but 
there is yet much room for improvement. Business in the steel 
trade is poor, and some works are still either wholly or partially 
unemployed. Great complaints are made as to the high prices of 
coal, and some makers declare that it is useless to attempt making 
steel until fuel is substantially reduced, otherwise they could only 
work at a loss. ; 


The Coal Trade. 
The coal shipments from the Scottish ports have been | 
much larger than in the preceding week, but they are still very | 
materially lower than at this time last year. For secondary quali- 
ties of coal a reduction of 6d. to 1s. per ton has been conceded, but 
the best qualities are selling about former rates. There is an 
impression that prices will have to come down, especially for the 
kinds of coal used for manufacturing purposes. If the foreign 
demand continues active, prices may remain steady for some time, 
especially as the colliers are in many places keeping down the 
output. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

It will Le seen from the list of quotations given out on 
Change, Cardiff, that the downward course of prices is gaining 
increased strength. There is no ‘‘slump,” but week after week 
brings forward the decline from 3d. to 6d. per ton in the price of 
best steams, and lower prices generally. Thus the best Monmouth- 
shire coals have been sold as low as 16s. 3d., and Eastern 15s. 6d,, 
though the best black veins have been quoted at 16s. 9d. House 
coal prices remain at last figures, and small coals remain high, with | 
even larger demand. The output continues large, the colliers | 
working very regularly, and last week some of the shipments were 
considerable, Swansea despatching nearly 81,000 tons, Newport 
$4,216 tons, and Port Talbot about 29,000 tons. Better tonnage 
and welcome weather improvements had something to do with 
this, and thus aided in maintaining conditions more firmly. Dry 
coals are cheaper, and pitwood, in unison with coal prices, is easier, 
and sales have been made as low as 19s., and even 18s. 6d. in some 
cases, 


Latest Cardiff Quotations. 

Best large steam, 17s. 9d. to 18s. 3d.; seconds, 17s, 3d. to 
17s, 6d.: ordinary large steam, 16s. 6d. to 17s.; drys, best, 17s. 9d. 
to 18s, 3d.; ordinary, 16s. 6d. to 16s. 9d.; best Monmouthshire 
black vein, 16s. 6d. to 17s.; Western Valleys, 16s. to 16s. 6d.; 
Eastern Valleys, 15s. 3d. to 15s. 6d.; best house coal, 19s. 6d. to 
20s. 6d.; seconds, 16s. 6d. to 18s.; No. 3 Rhondda, 19s. 6d. to 
20s. 6d.: through, 16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. to 13s.; 
No, 2 Rhondda, 15s. to 15s. 3d.; through, 11s. 6d. to 12s.; No. 2 
smalls, 9s. 6d. to 9s. 9d.; best washed nuts, 15s. to 15s. 6d.; 
seconds, 14s. to 14s. 6d.; peas, 13s. to 13s. 6d.; seconds, 2s. 9d. to 
13s.; best small steam coal, lls. 3d. to 11s. 6d.; seconds, 10s. to 
10s. 6d.; other smalls, including drys, 8s. 6d. to 9s. 6d. Patent 
fuel, 18s. to 18s. 6d. Coke: Furnace, 16s. to 18s.; foundry, 24s. to 
26s.; special, 24s. to 26s. Pitwood, 18s. 6d. to 19s. 6d. A good 
deal of business is being done by the hand-to-mouth plan. Local 
middlemen prefer to do this rather than pay prices asked for 
future bookings. 


Anthracite. 
In the Swansca market best malting coals, which have for 


| Swansea district. 





some time continued high, eased a little, but machine coals are not 


only firm, but in some cases advancing. Red vein a little 
cheaper. Demand generally a little quieter. Latest quotations:— 
Hand-picked malting, 28s. to 28s. 6d. net; seconds, 25s, to 2s. 
net. Swansea Valley: Big vein, 23s. 6d. to Z4s.; red vein, 18s. 6d. 
to 19s. Machine-made cobbles, 2ts. to 27s.; nuts, 26s. to 27s.; 
peas, lds. to 16s.; rubbly culm, 6s. to 6s. 3d; dutf, 4s. 6d. te 
os. Other coal quotations were as follows:—Best steam, 18s. 38d. 
to 18s. 9d.; seconds, 16s, 9d. to 17s. 6d.; ordinary large bunkei 
coal, 14s, 9d. to 15s. 3d.; through bunker, 13s. to 13s. 3d.; small, 
according to quality, 8s. 6d. to 10s. Bituminous coal: No. i 
Rhondda, 20s. to 23s.; small, 13s. to 13s, 3d. 
to 17s. 6d. In the Llanelly district increased firmness is shown 1. 
coal in Llanelly and Barry Port, and the issue of negotiations con 
cerning the harbour is expected to have a good effect on business. 


Welsh Coal and Russia. 

Contemporaries are bringing forward the perennial sub- 
ject of the non-smoking qualities of Welsh and Russian coal, ana 
prophesying increased uecime of the former. Upon that heaa 
there is marked’ tranquillity in the Welsh markets. By the 
efforts of Lord Swansea and Mr. Fothergill a very keen analysis 
of Welsh coals was made some time ago and carefully 
tabulated, and this, side by side with data concerning Newcastle 
and Scottish coal, has been the guide to the buying world since. 
It is considered that until Russia produces newer and superior 
varieties of coal, the chief danger to which Welsh steam coals 
are exposed is from oil fuel; and the expenditure necessary in 
adapting steamers to use or carry this fuel will long be a deterrent 
to any considerable change in present supply from Wales. 


Iron and Steel. 

Notice has been issued to about 200 ironworkers at 
Cyfarthfa, which will mature in three weeks, and it is intended, | 
hear, to blow out acouple of furnaces. As stated in this column, 
the work at Cyfarthfa tor some time has been contined to tin bars, 


the manufacture of rails being carried on at Dowlais, where the | 


arrangements are such that 4uv0 tons can be turned out in a week. 
Itis stated that the importation of large quantities of tin bars 


from America and Germany to Newport and Swansea has atfectea | 
Against this statement it is urged that | 


the make of home bars. 
Cyfarthfa has long enjoyed distinction from bar orders, by reason 


of superior quality, and 1t is contended locally that large quantities | 
‘rhere was a fair average ot | 


of tin bars are still sent to America. 
pig iron yielded in the Swansea Valley last week, and 645 tons 
imported. Workington, Grmsby, and Middlesbrough also 
despatched pig iron. Scrap iron and steel have come from 
London, Falmouth, and Dubun to other districts ; and Bilbao m 


addition to large quantities of iron ore has resumed sending con- | 


signments of pig iron. In the DVowlais district the chief make 
has been for the Colonies. Sleepers are in good demand. 
Engineering and other branches busy, and, though the weather 1s 
trying for outdoor operations, the great developments are pro- 


ceeding well ; 750 tons rais left Caraitf last week for Lagos ; 150v | 


tons sleepers went to India. Lron and steel outlook not very hope- 
ful at present Un the Metal Exchange, Swansea, this week the 
hst of quotations given was a little altered. No rails were quoted, 
but Bessemer bars showed weakness, being quoted at £4 izs. 6d. 
to £4 15s. Siemens remain at £4 los. Wig iron shows a markea 
decline. Middlesbrough, 47s. ¥4d. instead of 4s. 3d.; hematite 
mixed numbers, 6ls. Yd. instead of 64s.; Scotch, 57s. instead ot 
57s. 6d.; Welsh hematite, 65s. instead of 67s. 6d. At Newport 
iron ore was quoted at l4s, 3d. to lds, Yd. instead of l4s, 6d. to 
l4s. 9d. 


Tin-plate. 

The prominent subject for discussion in the tin-plate 
trade is the sale of 100,0UU tons of tin bars, principally in the 
‘This 1s commented upon as more injurious tu 
the Bessemer works which supply tin bars than to the plate manu- 
facturers. The latter are regarded as benefited in using a cheaper 
bar with their own ...ake, most of the tin-plate works now making 
apercentage of their own bars. Last week the make of tin-plate 
was fairly good, 50,672 boxes being sent from works, but shipment 
was restricted to 37,3¥6 boxes, so that stocks were increased to 
close upon 123,000 boxes. A cargo cf 3UU tons tin-plates was 
despatched to New York this week. The latest report in the 
Swansea market is that the drooping condition of prices continues, 
but that the demand for tin-plates 
good. One authority remarks *‘that the prospect of large bar 
importations had a depressing effect on the trade generally. 
Latest quotations at Swansea:—Urdinary tin plates, 1.U, 2U 


14 x 112 sheets, lls. 10$d. to 12s.; both Bessemer and Siemens, 


I.C. 28 x 20 x 56 sheets, 12s. 14d. to lds. 3d.; 1.C. ternes, 28 » 
20 x 112, 22s. to 26.; C.A. rooting sheets, £Y Zs. td. ; big sheets 
for galvanising, £9 7s. 6d. te £¥ 1Zs. 6d ; finished black plates, 
£¥Y 7s. 6d.; galvanised sheets, Z4g., £12 1Zs. 6d. Other Swansea 
quotations were:—Block tin, #124 1ds., copper, £63; lead, 
£14 17s, 6d.; spelter, £21 ; silver, 25,°,d. per oz. most of the mills, 
one or two larger ones excepted, are busy. A fair demand 1s 
being made for oil sizes such as UC. 20 x 10,19 x 14 and Is? ~ 
14, chiefly of 108 lb. A big make has been turned out at 
Cwmfelin of C.L. 30 1. 
ment. 
Projected Great Western Railway Improvements, 

Railway improvements are likely to keep pace with dock 
and general development at Newport. 1 note that a scheme is in 
hand to promote the laying of new lines and sidings forming an 
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| avoiding line from East Maindee to East Usk Junction. -'Ihis 


will afford a relief to the Bristol line. There is at present 
a very great traffic in the district, and though handled with 
efficiency and despatch, it is felt that the time is at hand for 
very great alterations, especially affecting the approaches to New- 
port Station. Upon this head, with changes affecting the tunnel, 
interesting details may be expected. 


The British Channel Traffic, 
Efforts continue to make this great highway of coal safer. 
The fog station at the Flatholme is now practically complete, and 
representatives of the Trinity Brethren and others are expected 
to visit in afew days. There are two horns, and during fogs a 
blast will be given every ninety seconds. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel in Rheinland-Westphalia. 


CONCERNING employment in the different departments of | 


the iron industry, pretty good accounts have been received during 
the week. The Steel Convention reports an increasing amount of 


orders, for delivery in the first quarter of the present year, to be | 


coming in. December has been a fairly active month for bar 
makers, and the plate mills, as well as the railway and engineering 
department, have also been securing a pretty large number of 
orders ; prices are rather more firm than previously. Dealers and 
consumers show more confidence in the future, and the worst is 
generally considered to have passed as regards low prices and 
weakness in demand. Business transactions in hoops have 
slightly improved, and the United Rhenish-Westphalian Hoop 
Mills raised their prices M. 2°50 p.t. Merchant bars in iron have 
now been reduced M. 10 p.t., after the reduction resolved 
— for bars in basic. Official quotations of the Diisseldorf 
Change on January 3rd were :-- 

Iron Ore. Marks, 
Raw spathose ore 12°60 to 13°75 
Roasted ditto RES eae oe 19°50 
For second quarter, 1006.. .. .. .. ww» «. 
Nassau red iron ore, 50 PrGten» a2 a0 of ve 16 


Patent fuel, 17s. | 


ontinues to be tolerably | 


Tinning houses are in fuller employ- | 


Pig Tron, 
Spiegeleisen, 10-12 p. ct. M. “y 
Basic, free place of consumption .._.. 
Luxemburg, forge pig, free Luxemburg 
foundry pig, No.I, .. . 
No. IIL 


. 
” 
German hematite a 
Bars. 
Common bars in basic 


110 to 11250 
eS ees 5 


14 





Plates. 
Common. plates in basic 118 
Boil r plates in basic. . 128 
Sheets bis Wee eee oe ee ee 12440125 
| The Luxemburg Pig Iron Convention reduced the price for forg: 
pig from 76f. to 66f. p.t. for the first quarter in 1908. The Diisse! 
| dorf Pig Iron Convention has reduced the price for forge pig 
M.4 p.t. The locomotive shops are looking forward to foreigy 
orders that are soon fo be given out for about 200 locomotives. 
Contracts for the Prussian State Railways-will only be given out 
next month. The railway department is sure to be very briskly 
occupied during the greater part of the present year. The reduction: 
in price which the Steel Convention resolved upon from January Ist 
for small sales will be for light rails M. 5 p.t., and for sleeper 
M. 7°50 p.t. Prices for foreign orders are M. 15 p.t. lower than 
those for inland orders. For all sales below five tons, additional] 
M. 5 p.t, are quoted for rails and sleepers, 


The Steel Convention. 

Deliveries of the Steel Convention in December last were 
359,515 t., as against 423,055 t. in November last year, and com- 
pared with 449,025 t. in December, 1906; of the deliveries in 
Vecember, 81,706 t., against 115,891 t. in November, were semi- 
tinished steel; 58,279 t., against 85,091 t., sectional iron ; and 
219,530 t., against 222,074 t. in November, railway material. ‘The 
decrease in the demand for semi-finished steel is due to the reserve 
of consumers, who did not care to buy more than was absolutely 
| necessary because the reduction in price took place from Janu- 
ary Ist. Deliveries in railway material were 2044 t. lower than 
in November, but 44,386 t. higher than in December, 1906, and 
may be regarded as satisfactory, 

The German Coal Market. 

Consumption is very heavy and has been increasing in 
| house fuel, Gas coal is quoted M, 12 to M, 13°50 p.t. for summer 
and M, 13°50 to M. 14°90 p.t. for winter demand; coal for coke 

making M, 12°25 to M. 12/5 p.t. Anthracite M. 21 to M. 22 p.t. 
for summer, and M. 23°50 to M. 24°50 p.t. for winter. Foundry 
coke, M. 19 to M. 20 p.t.; blast furnace coke, M. 17°50 to M. 1v 
| p.t.; briquettes, M. 11°50 to M. 13°75 p.t. 





| Austro-Hungarian Iron Trade. 

Most ironworks are fairly busy still, German competition 
| not having been quite so fierce as was at first anticipated. The 
| Sheet Convention reduced the pt.ces for sheets 1°50 crowns p.t. 

and quotations for other sorts of plates will most likely also mec! 
| with a slight reduction before long. ‘Tardy and insufficient deliverie- 
| in fuel continues the general complaint in the Austro-Hungarian 
| coal district, wagons having become more scarce since the New 


| Year than before, 


| Weak Tone in France. 

The French iron market, which has for a consider- 
able period resisted the decreasing tendency felt on the con- 
tinental iron market, has of late become very quiet, consumers 
showing much reserve. In the Nancy district two blast furnaces 
have been put out, and in the Longwy district the blowing out or 
damping aown of blast furnaces is bsing taken into consideration. 
{ronmasters declare their inability to keep their concerns gvuing 
unless the prices for raw material, especially for coal and coke, are 
reduced. ‘Ihe French coal market 1s firm, and in a lively con- 
dition. 


Good Accounts from Belgium. 

Steadiness is the characteristic feature of the Belgian iron 
| market. The screw shops reduced their prices 3f. p. luv kilos., 
| and the nail and rivet factories 2f. p. 100 kilos. A most animated 
demand is experienced on the Belgian coal market, the high prices 
being well maintained. A scarcity of coltiers, as well as increasing 
| ditticulties in output, prevent an accumulation of stocks. House 
| coal is quoted 25f. to sof. p.t., according to quality, Engine coal 
stands at 15f. to 17f. and 19-20f. p.t. Un the coke market, where 
| German competition is felt more keenly, prices vary between 25f., 
| 28f., 33f., and 35f. p.t. ‘he business in briquettes is very lively ; 
| prices are firm, but do not show an upward tendency, because the 
| market for raw material is dull. German competition in briquettes 
| has of late been felt very keenly. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 9th, 190s, 

THE manufacturers of structural steel have secured very little 
business for some time past, pemeee not over one-half what wa- 

| customary in the closing months of the year. Quite a number of 
| large construction enterprises whose demands were to have beet 
| presented toward the close of the year were set aside, but within 
| thepast ten days the manufacturers have been requested to fill orders, 
| which will mean immediate resumption of work. Bids have been 
made this week on some 12,000 tons. An order has gone through 
| for 3500 tons for a hotel in New Orleans, and 4000 tons for the 
Grand Central Station of this city. The contract for 10,000 ton- 
for a Chicago hotel which was cancelled last autumn is to be place: 
this month. A large building to be erected in this city wili take 
| 7000 tons, which will be contracted for this month. The New 
Haven Road is asking for 12,000 tons, which will come along very 
soon. These and other orders and prospects will help the situa 
tion considerably, and orders will probably be placed because the 
quotations are exceptionally low. Steel prices are still declining 
in most crude and finished material. ‘l'in-plates are lower, and 
merchant steel has declined a trifle. A contract has been placed 
for 15,000 tons of forge iron on a basis of 15 dols.; the buyer is 
not known. No. 2 foundry iron is selling in Eastern Penn- 
sylvania at 17 dols. at furnace, which represents a drop 
of about 6 dols. from the highest point last year. Only four of 
| nineteen merchant furnaces in the Mahoning and Shenango Valley 
are in blast at present. The Steel Corporation is operating only 
22 per cent. of its capacity. This extraordinary reduction in out- 
put will certainly have some results which are not apparently 
| anticipated, in view of the rush of inquiries this week from con- 
sumers who have no material on hand. The American rail maker= 
have lost several important contracts in neutral territory which 
they could have had had it not been for the danger of quoting 
prices so far below the cost of domestic rails. Public opinion is 
pronounced against selling rails or products of any kind to other 
countries at a marked reduction in price below home prices. 
Wisdom would seem to indicate that the rail mills might as well 
take the business and furnish employment to labour rather than 
let labour stand idle, 

Very little change has taken place in the copper market. Big 
European shipments have been financed, and this, in conjunction 
with restricted home production, will preserve prices at about 13g 
for Lake, 13} for electrolytic, ard 13} for casting. 

During December Holland and Germany took the larger share of 
copper, amounting to over 18,000 tons. France and the United 
Kingdom each took 6000 tons, while 2634 tons went to China and 
Japan. Lead is without special movement, and prices are firm. 
The American Smelting and Refining Company will not take more 

i than 40 per cent, of the production of the silyer-lead mines, : 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 


of the Communicator is printed in italics. 
“When the abridgment is not illustrated the Specification ia without 
drawings. - . i ; 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25 Lag ry ecapemeeg Chancery-lane, Londow, W.C., at 8d. each, 


The first date given is the date of application; the second date at the 


aul of the abridgment is the date of the advertisement of the acceptance of 
tie complete specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


4194. February 23rd, 1907.—IMPROVEMENTS IN OR RELATING TO 
STEAM GENERATORS, by Avqust Gottloh Burkhardt, of Gleiiwitz, 
(fermany. 

‘The utilisation of the total heat from the exhaust products of 
combustion in not only heating the feed water, but also heating 
the air for the furnace, a constant supply of air always being main- 
\ined, isthe objectof thisinvention. According to the specification, 
in inclined wall or plate fis arranged at the bottom of the ashpit 
forming the top of the chamber over the feed-water heater «. 
Openings are provided for the entrance of the air to this chamber, 
and suitable outlets allow this air to pass from beneath this inclined 
wall into the a and so to the furnace ; 
being controlled by valves or doors. In the construction cited in 
the specification a feed-water heater « is arranged in a chamber 
below the water drum and furnace. Situated below the chain, or 
other suitable type of grate, is the ashpit ¢, the bottom of which is 


t 
t 








\ 
D feed WalerHeatcr 


Fig.2. Fig. I. 


in the form of an inclined wall plate f, which also constitutes the 
top of the chamber 7, situated above the feed-water heater. Com- 
munication is established between the chamber /, Fig. 2, and the 
ashpit by means of an opening g arranged near the inclined wall, 
so that the air which enters the chamber / through lateral openings 
such as / in the chamber flows through the opening into the ash- 
pit after being heated by passing over the feed-water heater. The 
ir thus heated rises through the ashpit to the furnace, where it 
is utilised in the process of combustion. The products of combus- 
tion, after having come in contact with the water tubes and drums, 
we discharged downwards as shown by the arrows in Fig. 1, 
through flues or conduits, which lead down from the lower ends of 
the water tubes to the lower chamber. Here the products of com- 
hustion pass between the tubes of the feed-water heater. and after 


yiving up their heat to the latter escape through the tlue im into | 
The arrangement is such that | 


the discharge shaft or chimney. 


these latter openings | 


air in the chamber / continually passes by natural draught over the | 


heater to the furnace, a constant flow of fresh air through the 
chamber being thereby assured. The opening g, through which the 
heated air from the lower chamber passes to the ashpit, may be pro- 
vided with a closing valve, so that any clinker is prevented from 
passing through the opening into the chamber > when the ashpit 
is heing cleaned out. — December 31st, 1907. 


TURBINES. 


29.546. December 28th, 1906.—IMPROVEMENTS IN AND RELATING 
ro StRiPs FOR TURBINES AND LIKE BLADES, PACKINGS 
AND THE LIKE, by the Honourable Charles Algernon Parsons, 
C.B., of Heaton Works, Newcastle-on-Tyne. 

The invention relates to strips used in turbine, compressor and 





‘nilar machinery, for carrying the’ blades or -for effecting steam 
ya king. . The object is to avoid corrosion of the rotating drum in 


turbines, and of the casing. The invention may be applied with 


any form of blade fixing in which a blade-carrying strip is 
employed. The method employed consists in providing in con- 
junction with blade strips separate strips caulked into the same 
grooves as the blades, or extending fins on the blade strips, or 
separate strips fixed in separate grooves of narrower width than 
the strips. Fig. 1 illustrates a section showing a form in which 
both the cylinder and drum of the turbine are protected by an 
angle-piece extending the whole way between the adjacent rows 
of blades on the turbine drum and casing. The remaining illus- 





trations show modified forms of the protecting or covering strips. | 


In Fig. 1 the blades a are carried by a strip 4, which rests in a 
groove «, provided with corrugations. Into the groove there also 
| passes an angle strip d, having corrugations or dovetails corres- 
ponding to the corrugations or dovetails in the groove. 
6 and the angle strip d may now be caulked so as to hold the 
blades or bladed strip firmly in place. The side ¢ of the angle- 
piece d is comparatively thin, and forms a covering for the drum /, 
or casing g. 
shown in Fig. 1, 
There are four claims. 


December 31st, 1907. 


CARBURETTERS. 


29,081. December 20th, 1906.—IMPROVEMENTS IN OR RELATING 
TO CARBURETTERS FOR EXPLOSION ENGINES, by Selwyn Francis 
Edge, of 14, New Burlington-street, London, and Maud Eliza- 

i beth Smith, of 19, Sunderland-road, South Ealing. 

According to this invention a carburetter is provided with two 
or more jets in constant communication with the interior of the 
float chamber. The outlets of the jets are placed at different 
levels relatively to the normal level of the liquid fuel in that 
chamber. One jet is at the liquid level and the other somewhat 
higher. With this arrangement the engine when running on the 
throttle will run economically, drawing its fuel from the lower 
orifice. As soon as the engine is run harder and a greater demand 
for power is made upon it, it will automatically bring into action 
the orifice or orifices at the higher level. Thus the engine exerts 
| a selective action at the different orifices, drawing from one when 
| it is being run upon the throttle and from another or others 

when it is being run under conditions that involve higher car- 


N°29,CEl. 






thy Throttle Valve 
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Connected tothe 
Governor 


burisation. It is an important feature of this invention that the 
selective action above referred to is entirely automatic by reason 
of the absence of any valves or cocks, and also by reason of the 
| fact that the conduits are in constant communication at one end 
| with the passage-way through which the air to be carburised is 
| drawn, and at the opposite end with the liquid reservoir. The 

| ordinary throttle valve is shown in the drawing, and there is a 

secondary throttle valve I consisting of two concentric sleeves 

| fitting into a cylindrical projection on the body of the carburetter. 

The throttle valve I is connected to the governor by means of 

| the rod, and is thereby automatically closed when a predeter- 

| mined speed is attained. The explosive mixture passes from the 
induction chamber past the ribs in the valve I anc through the 

induction pipe to the engine. — December 27th, 1907. 

29,396. December 24th, 1906..-AN IMPROVED PROCESS OF PRO 
pUCING GAs FOR POWER Purposes, by Frederick Williaum 
Barker and Thomas Lough White, both of 150, Nassau-stiert, 
in the Borough of Mankattan, New Y , 

The object of this invention, which relates to the carburetting of 
air by a mixture of vapour and alcoho! and acetylene gas is to 
facilitate the evaporation of alcohol in the carburetter of an 
internal combustion engine by the addition o° heat chemically 
liberated in the body of the alcohol itself, to dehydrate to a large 


ovk. 
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| degree the alcohol by the same chemical reaction which is used to 








heat it, and finally to enrich the evaporated alcohol by the inter- 


mixture with it of acetylene gas generated in the body of the | 


alcohol. 


The essential procedure consists in bringing dilute | 


alcohol into contact with calcium carbide, and at the same time | 


drawing air in contact with the carbide. The engraving shows 


one method which can be employed, and the apparatus needs no | 


explanation. The alcohol is drawn through the alcohol duct, and 
the spray, which consists of atomised alcohol mingled with air, 
passes through the intake into the carbide chamber. On its pas- 
sage to the combustion chamber it passes through the sieve and 
impinges upon the carbide, which, with the water present in 
the alcohol, generates acetylene gas. The latter product mingling 
with the spray is hested by the means of the heating coils shown 
round the carbide chamber. The mixture is thus in the form of 
a readily combustible vapour before it enters the combustion 
chamber. The heating coils should preferably be in communica- 
tion with the exhaust. The quantity of water present in the 
alcohol used as a fuel in conjunction with the dehydrating agent 
employed. may, of course, vary within reasonable limits.— 
December 31st, 1907. 


ROAD MOTOR VEHICLES. 


19,717. September 3rd, 1906. — APPARATUS FOR COOLING THE 
BRAKES OF Motor RoaD VEHICLES, by la Société Anonyme des 
Automobiles Peugeot, of 83, Boulevard Gouvion, St. Cyr, Paris. 

The invention relates to the cooling of the brakes of road motor 
vehicles, 

consists of an ejecting chamber placed in the exhaust pipe, and a 

pipe forming an air collector and divided at a convenient position 

into three or more branches leading to the brakes. The spring of 
the rear wheels has to be taken into consideration, and so short 
pieces of flexible piping make connection with the more rigid pipe 


The strip | 


It will be seen the corrugations may be omitted, as | 
as applied to the fixed blades in the drum 4g. | 


system. On the brake drums there are fresh air inlets arranged 
in such a manner that air is forced to pass into them by virtue of 
the rotation of the wheels when the car is going forward—Fig. 2. 
The operation is obvious. The waste gases passing through this 
exhaust pipe produce a partial vacuum in the ejecting chamber, 
which is immediately supplied with air from the collector ¢, the 
air being admitted through the various brake drums. Since the 
air enters the brake drums at a high rate of speed, the brake sur- 
faces are cooled. In the specification this arrangement is illus- 
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described. There are two claims, which read: 


and 
1. Apparatus for cooling the brakes of motor road vehicles com- 
prising an ejector adapted for operation by the exhaust gases of 
an explosion engine and communicating by a system of pipes with 
the brake drums of the vehicle, the said drums having inlets for 


trated 


fresh air which is drawn therethrough by suction. 2. The modifi- 
cation of the apparatus set forth in Claim 1 wherein a pump or 
blower is operated by the driving motor and communicates by the 
system of pipes with the brake drums of the vehicle, the air being 
passed therethrough by pressure, and the drums having aperturex 
for exhaust of heated air to the atmosphere.— December 31st, 1907, 


LUBRICATORS, 


24,745. November 8th, 1907,—IMPROVEMENTS IN INTERNAL COMe 
BUSTION ENGINES, by Frederick Henry Royce, of Cookee 
street, Hulme, Manchester. 

The subject of this invention is the method employed in 
lubricating the piston of an internal combustion engine on which 
a forced lubrication system is used. A connecting-rod and piston, 
arranged for forced lubrication in accordance with this invention, 
is illustrated inthe engraving. The lubricating oil is forced alony 
a central hole in the crank shaft, and is led to the surface of the 


N? 24,745 




















Fig. 2. 


connecting-rod bearing by a hole drilled at right angles to the 
length of the hole in the crank shaft. The oil is collected from 
the surface of the connecting-rod bearing by a hole from which a 
pipe F is taken to the small end of the connecting-rod, delivering 
oil at the port G. The oil flows round the groove H, and then 
through the hole J in the bush to the gudgeon pin. The oil, 
which is bsp ar ong will spread over the space between the 
raga pin and the bush, and some will flow through the hole 
Nin the gudgeon pin. The oil will then flow along the central 
hole in the gudgeon pin and thus come to the surface of the piston. 
The supply of oil to the piston may be varied by making more 
than one hole at N in the gudgeon pin, or by making such holes 
smaller or larger.— December 31st, 1907. 


WIRELESS TELEGRAPHY. 


8463. April 11th, 1907.—IMPROVEMENTS IN APPARATUS FOR WIRE- 
LESS TELEGRAPHY, Guglielmo Marconi, LL.D., Se., and 
Marconi’s Wireless Telegraph Company, Watergate House, 
York-buildings, Adelphi, W.C. 

This invention consists of a method of, and appliances for, 


| creating continuous or closely adjacent trains of electric oscilla- 
| tions, either undamped or very slightly damped, and applying 


these to create the corresponding electric waves required for 
wireless telegraphy. The apparatus comprises a metal dise a, 
which is insulated from earth, and can be rotated at a very high 
speed. Adjacent to this dise are two other insulated conducting 
dises ¢c, which can also be rotated at a high speed, and they are so 
arranged that the adjacent parts of the moving discs travel in 
opposite directions. These latter, or polar discs as they are called, 
have their peripheries very close to the surfaces or edges of the 
middle disc a. The two polar discs ¢¢ are connected respectively 


| to the outer ends of two condensers joined in series, as shown at ¢ ; 


As will be gathered from Figs. 1 and 2, the apparatus | 


these condensers are termed the reservoir condenser. The ends 
of this reservoir condenser are connected through resistances or 
inductances dd to the polar discs cc, and also through the induc- 
tive resistances ff to the source of supply g. In circuit with the 
middle or neutral point of the reservoir condenser e and a neutral 
point in the generator circuit, and with a brush or contact h on 
the dise @ are a condenser? and inductance / connected either 
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conductively or inductively as shown to an aerial! conductor or 


antenna, which is as usual connected to carth or to a capacity. It 
is preferable to have the inductance and resistance of the cireuit 


N° 8.463 
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last named small as compared with those of either arm of the 
circuit containing the reservoir condenser and the polar discs. 
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| are connected across the source of voltage, while the third lead is 
connected through the secondary of a transformer G and through 
the primary of the transformer H to ground. The potential 
| impressed upon the primary of transformer H, neglecting the 
| effect of the transformer G, would be substantially 90 deg. out of 
| phase with the voltage of the source. Transformer G is inserted 
| merely for the purpose of adjusting the phase of this voltage. 
| This transformer, which supplies a component voltage in phase 
with the voltage of the source, may be employed to shift the 
| phase of the voltage impressed upon the primary of transformer H, 
| so as to reduce its displacement somewhat below 90 deg. from the 
phase of the voltage of the source. This phase adjustment is for 
' the purpose of varying the braking effect, and might equally well 
| be Gbtained by shifting the terminal connections of the phase 
| 


Ne 20,928. 








873,041, CONDENSER FOR ELAstic FLULD TURBINES, A. 7) Gin y, 
Schenectady, N. F.; assignor to Geneval Electric Company, alin 
povation of New York. Filed December 24th, 1903. 

This invention is for the combination of a centrifugal spraying 


04. 


wheel with the turbine. This wheel scatters cold water throuyh 

the exhaust steam, so condensing it the moment it has done its 

work. There are twenty claims, 

873,243. GOVERNING MECHANISM FOR TURBINES, 0. Junggir, 
Schenectady, N. ¥;. assignor to General Electric Company, a 
Corporation of New York.—Filed May 7th, 1906. 


This invention consists inthe application of a “ fly-wheel 








The condenser i may in some cases be omitted, provided the 


reservoir condenser is retained. — December 31st, 1907. 


ELECTRICALLY-DRIVEN TRAINS. 


8623. 


PULSION OF ELECTRICALLY-DRIVEN TRAINS AND THE LIKE, 


April 13th, 1907.—IMPROVEMENTS IN THE MEANS OF PRO- | 


Sidney Stone, of 75, Finsbury-pavement, E.C., and Lorenzo | 


William Migotti, of 4, Roseford-terrace, Shepherd’s Bush. 
The object of this invention is to provide for the application of 
a greater pull to the first or forward motor vehicle of what is 
known as a 


Compensating 
Winding 
t 


‘multiple unit” electric train, either in the case of | 


railways or tramways, whereby wearing of the rails, forcing of the | 
trucks out of alignment with the rails, and the grinding of the | 
wheels, especially when entering or running on curves, will be pre- | 


vented. The inventors point out that up to the present all the 
motor vehicles of a multiple unit train are theoretically of equal 
power, and when a train enters ona curve or upon such por- 


tions of the railway as will cause the leading vehicles to have a | 


greater tractive resistance to overcome than those behind which 
are on the straight. or level, the middle vehicles are forced out of 


N° 8,623. 








line by the trailing motor vehicles, the effect being excessive rail 


shifting transformer F. The secondary winding of the transformer H 
| is atranged to be connected to the tield winding when switch D is 
| thrown into the braking position. 
|} armature and compensating winding are connected directly across 
| the line, while the field winding is connected to the se-ondary of 
transformer H, the primary of which is placed in a circuit in shunt 
to the motor armature, and thus Pasties a shunt excitation to 
the field. The field winding is thus connected in shunt to the 
armature through the phase-controlling transformer. 
turns’/ in series with the armature are placed on the core of the 


| transformer H. These turns furnish a series excitation, and are | 


arranged to oppose the primary windings of the transformer. A 


vector diagram is given, and a long description explaining the 
Q | 


theory of the arrangement. — December 31st, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 


872.377. GOVERNING MECHANISM FOR TURBINES, F. Samuelson, 


tion of New York.—Filed June 1st, 1905. 


A few | 


[873,243] 





In this braking position the | 





governor” to the regulator of turbines. The governor is driven 

| by worm gear off the main shaft. There are sixteen claims. 

873,429. MetHop oF Maxine Com Sprinos, N. S. Harter, 
Waukegan, Tii., assignor to American Steel and Wire Company. 
Chicago, Til., a Corporation of New Jersey.— Filed May 6th 


1907. 
This invention is for a method of forming open coil springs, 


} 
} 
| 
| 


tughy, kugland, assigQuor to General Electric € ‘OMmpuRny, acorpora- | 


The details of this invention will be readily understood from the | 


drawing. \ ( 
buckets and fluid-discharging devices arranged in stages, a stage 


and flange wear and undue strains and stresses on the truck frames | 


and car axles. By the present invention it is arranged that the 


maximum power will be applied to the motor vehicle which is | 
leading for the time being, irrespective of whether the power | 


applied to the following vehicles is uniforfi or graduated. In the 


system shown in the illustration two contacts A are provided on | 
the existing reversing cylinder of the controllers which will | 
energise a main circuit switch B to start up through resistances or 

other retarding media D, an auxiliary motor E simultaneously with | 


the main motor of the leading vehicle. Under each contactor or 
speed-regulating device an interlock C is provided which, when 


closed by the operation of the main motor contactor or speed | 


regulator, will by suitably connected resistances D or the like 


cause thé speed of the auxiliary motor E to be exactly commen- | 


surate with that of the main motor. 
serving to govern the speed of the auxiliary motor might be 
used, geared to the main controller, and thus by mechanical 
means ensure the equality of speed of the auxiliary motor with 
that of the main motor. Another alternative method is 
given. — December 31st, 1907. 


ELECTRIC BRAKES. 


20,928. 


also | 
| a pressure above that of the stage, and a means for controlling the 


September 20th, 1906.—IMPROVEMENTS IN AND RELATING | 


A complete controller | 


valve, which opens under a predetermined increase in stage pres- 
sure, a means for normally opening this valve by motive fluid of 


| action of the motive fluid of higher pressure. 
| 873,034. STEAM OR Vacttm GavcE, J. Eley, Summit, N.J.— 
| Filed May 2nd, 1907. 


TO SYSTEMS OF OPERATING ELECTRIC Motors FOR BREAKING | 


PURPOSES, the British Thomson-Houston Company, 83, Cannon- 
street, E.C. 


This invention relates to the control of single-phase alternating | 


current motors of the commutator type, and its object is to provide | 
an efficient arrangement for braking such motors. The method of | 
braking direct current motors by connecting the field in shunt to | 
the armature cannot be adopted, since the current in the field will | 


lay nearly 90 deg. behind the impressed voltage, and consequently 


the induced armature, voltage will be practically 90 deg. out of | 


phase with the line voltage. 
no power can be returned to the line. In the present method the 
field of the motor is supplied with a current of proper phase and 
magnitude to induce in the armature a voltage which, with the 


With such a phase relation obviously | 


voltage of the source, produces a resultant voltage substantially | 
90 deg. out of phase with the voltage of the source, and the phase | 


of the resultant voltage is maintained substantially constant, while 
varying the phase and amount of the induced armature voltage to 
vary the braking effect. The motor, &c., is shown in the 
accompanying illustration. A controlling switch D is arranged to 
counect the motor either for operation as a motor for driving 
the load or for braking. When the switch D is thrown to 
its lower position the motor armature, compensating winding 
and field winding are all connected in series to the source 


of current indicated by the trolley E. A phase-shifting transformer | 


is shown at F, which may be of any desired type, and which is 
represented as a small single-phase induction motor with a short- 
circuited rotor running free. Leads are brought out from the 
primary winding, as for a three-phase motor. Two of these leads 


which can be set in position by a removable key. The gauge can 
in this way be calibrated or corrected for errors when combined 
with a standard gauge. There are three claims. 


This invention consists in fitting the dial with a movable scale, | 


The principal claim is for a turbine comprising wheel | 


which consists in winding or coiling a piece of wire to form coils of 
a certain pitch, and pressing each coil backwardly against a later 
coil to remove excess pitch and give a permanent set. , 


ConTrRacts.—Messrs. Bruce Peebles and Co., Limited, have 
received from the Ray Mills Company, Limited, an order for the 
| complete eletrical equipment of their spinning mill at Staly 
bridge. The same firm have received the Manchester Corpora- 
tion’s order for eight Peebles La Cour motor converters in s‘zes 
ranging from 250 to 600 kilowatts, each machine receiving 6600 
volts, and converting to either 415/425 for lighting, or 500/550 for 
| traction.—Ed. Bennis and Co., Limited, have recently received 

orders for twenty-six mechanical stokers, &c., from various firms. 
| Many of these are repeat orders.—-We are informed that the 

India-office has instructed the electrical contractors for the 

Mulakand hydro-electric scheme in India to place the order for the 
| hydraulic turbines and governors, &c., with James Gordon and 

Co., hydraulic engineers, Knightrider-street, E.C., who are supply- 

ing three of their patented Samson balanced gate turbines for direct 

coupling to alternating current generators. —The Continuous Rail 
| Joint Company, Limited, has received a further order from the 
contractors, Messrs. J. G. White and Co., Limited, for an addi 
tional quantity of its patented continuous rail joints for the 
| Nedland extension of the Perth tramways, Western Australia. 
| The Battersea Borough Council have accepted the tender of the 
| British Fuel Economiser and Smoke Preventer Company for smoke 
| preventing and fuel economising apparatus for use on the boilers 
at the Latchmere-road Baths.— Wallace and Co., of Glasgow, have 
placed an order with Messrs. Alley and MacLellan, Glasgow, for 
tive 100-ton steel sailing barges on foreign account.—Among the 
contracts for condensing plants which the Mirrlees Watson Com- 
pany, Limited, Glasgow, has recently received is one from the 
| Huddersfield Corporation for an elevated counter-current jet plant 
dealing with 120,000 Ib. steam per hour, and capable of — 
282in. vacuum with cooling-tower water.—Bradley and Craven, 

Limited, of Wakefield, have recently received an order for a large 

briquetting plant for briquetting fine Spanish ore for Messrs. 

Cammell, Laird and Co., Limited, Workington, and a similar plant 
for one of the largest ironworks in Scotland. 
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WE ARE THE SOLE MAKERS OF 


TT ees HADFIELD’S PATENT 
WHEEL ' 4 0S : “ERA” 
CENTRES. | 
nv 0 § MANGANESE STEEL, 
WHICH IS THE SUPREME MATERIAL FOR 


FOUN 
CASTINGS FOR piace og a> as SME MATE 
RAILWAY 
fos: AND TRAMWAY 
WAGONS. | OA S POINTS AND CROSSINGS, 


¢ AND THE WEARING PARTS OF 


CRUSHING & GRINDING 


CASTINGS FOR \ \ a 
BRIDGES, yD 
ELECTRIv GENE- or EVER all | MACHINERY, 
RATORS, Sc. 
And all Castings that are subject 


to abnormal abrasive action. 
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LIMITED, MANCHESTER. 


L. ILERS. 


Telephone 2666 AVENUI 


LONDON OFFICE: 17, PHILPOT LANE, LONDON, E.C. 


BACK VIEW of GALLOWAY BOILER. 


(Spl) Bu67 


LONDON OFFICE : WORKS : 
Royal London House, Oakengates, 
Finsbury Square, E.C. Salop. 


BLOWING ENGINES. PUMPING ENGINES. CcOY., LTD. 
MINING AND HEAVY MACHINERY. LARGE CASTINGS—PLAIN OR MACHINED. | 
STEAM, HYDRAULIC, OR GAS ENGINE WORK. ROLLING MILLS, &c. &c. 


ICE-MAKING AND REFRIGERATION 


OVER 6600 MACHINES SOLD. 
AMMONIA, CARBONIC ACID, COLD AIR, for tse on-land and on board - 


swan ae MEDAL at the Naval and Fisheries Exhibition, London, 1905. 
MEDAL at the Indian and: Colonial Exhibition, London, 1905. 


THE LINDE BRITISH REFRIGERATION co., LTD. 
seat, oBae | 35, QUEEN VICTORIA ST., LONDON, E.C. SEPARATOR, LONDON. 


Nos. 5841, 5842 | Bank. 


DAVEY, PAXMAN & CO., Ltd. 


i¢ “PAXMAN” PATENT GAS ENGINES 


For TOWN or SUCTION. GAS. 


GAS PRODUCERS. 
Works: COLCHESTER, ENGLAND. nit ota 
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THE MANUFACTURE AND USE OF FERRO- 
ALLOYS. 
No. I1.* 

CoNTINUING our description of the firms engaged in the 
manufacture of ferro-alloys, we eome to :— 

(3) Société Electro-metallurgique Francaise.—This 
company carries on the manufacture of aluminium, steel, 
and ferro-alloys by the Heroult process and furnace at 
three works in France, situated at La Praz, St. Michel, 
and Froges respectively. The first-named works is 
devoted specially to ihe production of ferro-alloys and 
steel, and is situated close to the Italian border in one of 
the most mountainous districts of Savoy. The necessary 
power is obtained from the river Arc, by means of two 
dams constructed across the river bed at points some 
distance above the power-house. The water is led to the 
works by canals and pipe lines of the usual type, but the 
method employed to carry the larger pipe line—Sft. in 
diameter—-over the river Arc, near to the works, is 
original and striking, and is shown in Fig. 4, which 
gives a general view of the works. This method was 
designed by Heroult, and has been found quite efficient, all 
expansion troubles being avoided by the natural spring ot 
the arch. The heads of water obtained at the power- 
house are 105ft. and 238ft. respectively. The flow varies 
ureatly, as the river Are is merely a mountain torrent. 
{n times of maximum flood the La Praz works heve 
14,000 horse-power available, and generating machinery 
equivalent to 10,000 horse-power has been put down. 

The turbine house is a long, narrow building, 430ft. in 
length, containing thirty-two generating units of various 
dates and sizes. The most remarkable machines are the 
oldest, namely, two 350 horse-power unipolar dynamos, 
built by the Compagnie de l'Industrie Electrique ot 
Geneva. These dynainos are direct coupled to Neyret- 
Bremier turbines, and each generates 7500 ampéres at 
35 volts when running at the normal speed of 300 revo- 
lutions per minute. The absence of sparking troubles, 
due to there being no commutators, is a noticeable feature | 
of these machines. 

Twenty-one six-pole Thury dynamos, each of 440 horse- | 
power capacity, supply continuous current for the electro- 
metallurgical works. Each of these machines unde: 
normal conditions delivers 8000 ampéres at 110 volts. 
Three smaller Thury machines supply current for lighting 
und motive power purposes, 

The Heroult form of furnace is shown in cross section | 
in Fig. 5. It consists of a shallow iron tank, lined witb | 
dolomite brick and provided with magnesite brick around | 
the openings. The furnace is closed in above by an arch, | 
and is curved at the bottom and mounted on cogged bars, 
which render tipping for discharge possible. The carbon 
electrodes are mounted on a supporting frame, which 
permits either a vertical or lateral movement of the elec- 
trodes by means of suitable gearing. The charge of | 
materials placed in the furnace is first melted by com- 
bined are and resistance heating, and the further heating 
of the charge is then carried on by resistance heating alone. 
The two carbons are allowed to dip slightly under the slag 
which forms above the molten metal, and the current 
then passes from one electrode to the other, entirely 
through the molten contents of the furnace. For the 
manufacture of ferro-chrome the furnace’ is lined with 
chrome ore, and the two carbons are manipulated, so that 
their lower ends just dip into the slag which covers the 
molten ferro-alloy. By careful work the amount of 
carbon present in the final product can be kept down to 
2 per cent., and by use of an excess of chromite in the 
slag the carbon can be still further reduced to under 1 per 
cent. The soft alloy produced in this way is white in 
colour, and is not brittle, although it possesses a crystalline 
fracture. The hard alloy generally produced by the | 
electric furnace method of manufacture contains up to 
9 and 10 per cent. of carbon, and is useless for many 
purposes to which the soft alloy can be applied. An 
average quality ferro-chrome contains from 40 to 50 per 
cent. of chromium, and from 2 to 6 per cent. of carbon. 
No figures are available for publication relating to the | 
output of ferro-chrome by the La Praz works; but as | 
this was one of the first works to take up the manufac- 
ture in France, it has no doubt been turned out at times 
in large quantities, aceording to the fluctuation in demand 
and price. 

(4) The Electio-metallurgical Company of the United 
States.—This company has been formed recently in New 
York to take over and operate the old-established Willson 
works at Kanawha Falls in Virginia, where calcium car- 
bide was at one time produced. The generating plant at 
this works comprises three 800 kilowatts units, each | 
generating 7000 ampéres at 110 volts. Seven furnaces of 
the Willson crucible type are to be found in the furnace- 
house, and the maximum output is stated to be 200 tons 
of ferro-alloys—chiefly ferro-chrome—per month, or 
2400 tons per year. The ferro-chrome produced here 
tests 70 per cent. chromium, 24 per cent. iron, and 
5 to 6 per cent. carbon. 

Utilisation.—Special steels are classified according to 
the number of elements—other than impurities—that 
are present, and are known as “binary,” “ ternary,” 
and “quaternary” steels. A steel containing only 
iron and carbon is a binary steel; a steel containing 
iron, carbon, and nickel is a ternary steel, while « 
steel containing iron, carbon, nickel, and vanadium is | 
called a quaternary steel. It is the ternary and 
quaternary steels which have become of very great im- 
portance in recent years, owing to the valuable physical | 
properties which they have been found to possess. In | 
the following notes the general effect upon steel of the 
alloys made in the electric furnace is described briefly. 
The subject is one, however, upon which an immense 
amount of research work is being done, and no attempt 
can be made to cover this side of the subject fully in the | 
present article. As regards the methods of work, it has 
been discovered by experimental trial that the steels 
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produced with ferro-alloys are more homogeneous and 
yield more reliable castings and forgings than steels pro- 
duced from the pure metals, this difference being due to 
the greater difficulty of securing the solution and diffusion 
of the added metal in the latter case. The melting points 
of some of these rarer metals is extremely high, and a 


temperature above that attained in the ordinary process of | 


-teel casting is required, to produce a thorough diffusion 
of the added metal through the mass of the steel to 
which it is added. 

When used in the form of a ferro-alloy produced by 
lectric furnace methods this difficulty is not met with, 
since the alloys melt at a lower temperature than the 
rarer metal alone, and also diffuse rapidly through the 
mass, when added to a crucible or ladle of molten steel. 

The most striking results as regards increased tensile 
strength and resistance to shock have been obtained 
‘rom the low carbon quaternary steels containing nickel 





Ferro-tungsten.—This alloy, in conjunction with 
| chromium and manganese, is employed for the manufac- 

ture of the high-speed tool steels which have come into 
| great prominence lately, owing to the remarkable results 
| first obtained with them by Messrs. Taylor and White, of 
the Bethlehem Steel Company of America. 

The alloy is also used, in conjunction with nickel, for 
| the manufacture of the hard steels used for gun shields. 
| It is stated that the Sheffield steel makers are now 
employing two-thirds of all the ferro-tungsten produced, 
and that the manufacture of the special tool steels is 
rapidly extending. The amount of tungsten in the finished 


steel varies from 1°00 up to 18-0 per cent.. and the follow- 
ing analysis is given by Taylor in his remarkable paper on 
“The Art of Cutting Metals” of the best modern high-speed 
tool steel :—Tungsten, 18°90 percent.; chromium,5°47 per 
cent.; carbon, *67 per cent.; manganese, ‘11 per cent.; 
vanadium, *29 per cent.; silicon, *043 per cent. 











Fig. 4—-ELECTRO-METALLURGICAL WORKS AT LA PRAZ 


as third element, with chromium, manganese, tungsten, or 
vanadium as fourth element. 

The following are notes upon the general use of the 
ferro-alloys, the manufacture of which has been described 
in the first portion of this article. 

Ferro-chrome is used largely in the manufacture of 
the special steels used for armour plates, guns, tools, and 
cutlery. It is also employed in the production of steel 
intended for A.P. projectiles. The low grade alloys— 
high in carbon—may be used for ordinary purposes, but 
for certain castings the high grade alloy, containing 1 per 
cent. or under of carbon, must be employed. Guillet 
divides chrome steels into three classes, with 7 per cent. 








Transverse section E. F. 
Fig. 5-HEROULT FURNACE 


and 22 per cent. Cr. as their dividing lines. The 
steels containing up to 7 per cent. Cr. are very hard, and 
have ahigh resistance to shock, while Class II., containing 
from 7 per cent. to 22 per cent. Cr. show medium tests 
both for tensile strength and resistance to shock. The steels 
in Class III., containing over 22 per cent. of Cr., are brittle 
and are of little practical value. Chromium is generally 
used with nickel for gun steel, the percentage varying 
from 1 per cent. up to 1°75 per cent. The manufacture 
demands great care, since slight alterations in the per- 
centage of chromium, or of the temperature at which the 
steel is worked, produce great differences in the physical 
properties of the finished steel. The alloy used must be 
free from manganese, but slight traces of molybdenum 


| —up to *05 = cent.—-are stated to be beneficial to the 


finished steel. 


Ferro-silicon—The ordinary ferro-silicon, containing 
up to 20 per cent. silicon, had been made for years by the 
usual metallurgical methods before the introduction of 
the electric furnace into this branch of metallurgy placed 
a rich alloy, containing from 50 per cent. to 80 per cent. 
silicon, on the market. - This high-grade product has now 
almost entirely displaced: the low-grade alloy in iron and 
steel works—since by its use the required amount of 
silicon can be introduced into the finished metal without 
the danger of introducing other impurities. The percent- 
age of silicon in cast iron is the chief factor in determining 
its hardness, and therefore this can be now varied at will, 
in casting metal from the same cupola, by adding the 
high-grade ferro-silicon in calculated amounts to the 
metal contained in the ladle or crucible just before 
casting. 

Silicon also combines with the oxygen and other free 
gases retained in the metal, and therefore serves as a 
scavenger. The silicon in cast iron usually varies from 
1 per cent. up to 2°75 per gent. 

Ferro-vanadium.—Vanadium in small amounts is now 
being used in steels designed for the axles and cranks of 
motor cars, and for guns, and for high-speed tool steels, 
since cven ‘10 per cent. of vanadium in a ternary or 
quaternary steel is found greatly to increase its resistance 
to tensile strain and to shock. Nickel vanadium and 
chrome-vanadium steels have been manufactured by 
Messrs. Willans and Robinson at their Queensferry 
Works, the percentage of vanadium varying from °10 per 
cent. to 80 percent. The following is a testof a chrome- 
vanadium gun steel made by this firm:—Chromium, 
1°267 per cent.; vanadium, *187 per cent.; manganese, 
‘47 per cent.; silicon, ‘065 per cent. ; carbon, *38 per cent. 
The breaking stress of this steel was 53 tons. 

A nickel-vanadium steel has, however, been produced 
by Messrs. Willans and Robinson which resisted a 
breaking load of over 80 tons, and had the resistance to 
the impact test been higher, this steel would have been 
one of the most remarkable and valuable ever made. The 
chrome-vanadium steels are, however, at the present time 
of high importance to tool and gun makers. 

Ferro-molybdenum.—This is an alloy upon the value of 
which steel makers are not yet agreed. According to 
some authorities, molybdenum in small amounts increases 
the elastic limit of steel, and it is therefore being employed 
by some steel makers for the steel intended for use in 
propeller shafts and blades, and for forgings of a similar 
character. 

In conjunction with chromium it is being used for 
armour-piercing shells, and for high-speed tool steels— 
since the chromium-molybdenum steel is said to possess 
hardness and toughness to a high degree. 

| Ferro-molybdenum is therefore a potential rival of 

| ferro-tungsten, but it has not yet gained the confidence 

| of steel makers and its use in the steel industry is at the 
Present time very limited, 
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THE TRAINING OF ENGINEERING 
APPRENTICES. 
No. II.* 


| The British Westinghouse Company's system.—The 
system of apprenticeship’ in vogue at the above 
company’s works at ‘Trafford 'Park has been’ chiefly 
adopted with a view to providing the necessary recruits 
to fill up the ranks of ‘the workers as occasions present 
themselves. In ah establishment employing about 5000 
persons, such openings must of necessity be frequent. The 
scheme is very comprehensive, and the apprentices early 
during their term are enabled to support themselves in 
a considerable measure. Candidates for admission to the 
apprenticeship courses are required to fill up a form 
giving particulars of their education, previous shop work, 
if any, and supply a doctor's certificate as to the appli- 
cant’s state of health. There are three classes of appren- 
ship courses, called College, School, and Trade Courses. 
(1) The College Course covers three years of work and 
is open to young men over 18 years of age who have 
passed the intermediate examination for the B.Sc. degree, 
obtained the Honours City and Guilds, or Honours Science 
and Arts Examination certificates, or some equivalent 
distinction in-recognised colleges or universities. We are 
informed that no difficulty is found in maintaining a full 
supply of well educated men for this course. (2) The 
School Course covers four years of work; and is open to 
youths over 14 years of age who have had a good technical 
training and hold certificates in second stage Magnetism 
and Electricity of the Science and Arts Department, or 
second stage City and Guilds, or qualifications equal to the 
preliminary examination for B.Sc. degree, (8) The Trade 
Apprenticeship Course covers from five to seven years of 
work, and is open to lads over 14 years of age with a good 
Board School education. 
Owing to the large variety of work which the British 
Westinghouse Company undertakes, it has been found 
necessary and advantageous to the apprentices to confine 
each of the latter to one department. The departments 
of the works are as follows :—Large machine department, 
in which the manufacture of alternating and continuous 
current generators and motors above 100 kilowatts 
capacity is carried through; the motor department, in 
which the production of smaller-sized motors and gener- 
ators takes place; the supply and control department 
wherein switchboards, controllers, and electrical instru- 
ments are produced; the transformer department; and 
the engine department, in which gas engines and steam 
turbines ure built. Each apprentice is under the’ direct 
supervision of the superintendent of his particular depart- 
ment during the whole course. This superintendent pre- 
pares a weekly report sheet, on which he allots marks 
according to merit, and these reports are filed so as to 
form a complete-report-of-the youth's work throughout 
his apprenticeship period. Each college and school 
apprentice has the opportunity of specialising during the 
latter part of his time on the work in his department, and 
part of his course is spent in those departments which are 
common feeders to the main department, 1.¢., pattern 
shop, foundries, winding department, kc. All apprentices 
are required to conform to the shop hours, namely, 7 a.m. 
to 12 noon, and 1 p.m. to 5.30 p.m. afternoon, making a 
. total of 524 hours per week ; 2640 hours is the basis of 
one year’s work, and time lost through sickness, or for 
. other reason, must be made up. 

. The scales of remuneration are as follows for college 
and school apprentices :— 
7s. per week of 524 hours for the 


s. 


10s. 
13s, a *¥ ‘ 

For trade apprentices the following is the scale of 
pay -— 

At 14 years of age 5s. per week of 524 hours. 
19 10 55 6s. "9 ” 

+> 16 
” 17 ” 

a 3 r! - - 

3? 20 7 ? 5 ” ”? ” 9 

No apprentice under eighteen years of age is permitted 
to work after 7 p.m., but over this age the youths may be 
required to work overtime, in which case they are paid 
the usual overtime rates of the district, and ‘such extra 
hours count towards the number required to complete the 
course. Some relaxation of the overtime regulations is, 
however, made in the eases of lads who are desirous of 
attending evening classes. 

A noteworthy feature of the Westinghouse scheme is 
the trial period of 1320 working hours—or six months. 
The candidate is at liberty to leave the company’s 
service at any time during this period, the company also 
reserving the right to dismiss him. If the trial proves 
mutually satisfactory, a regular form of apprenticeship is 
drawn up, and the time served in probation is counted as 
portion of the apprenticeship course. In the case of trade 
apprentices the probationary term is one-half of the 
above. The company does not guarantee to find employ: 
ment for apprentices at the end of their course, but 
preference is given to them as vacancies occur. As the 
number of employés in the Westinghouse works is about 
5000, the chances of future employment of lads trained 
in the works seem to be favourable. In fact, the policy 
of the company is to train up its young men so that they 
will be able to fill successfully the higher positions in the 
organisation. 

Recently very commodious and comfortable premises 
outside the boundary of the works have been aequired as 
the headquarters of a club. The club house comprises a 
large lecture-room, library, reading-room, billiard-room, 
and class-room, while a part of the building contains 
fifteen bedrooms, ten of which are reserved for residential 
members. The club is intended primarily for the younger 

. men, and is supported financially by the firm. At the first 
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half-yearly meeting recently held it was stated that the 


number of members exceeded 200. The Technical Com- 
mittee has arranged for an attractive series of lectures 
on engineering subjects, and technical and commercial 
classes. are about to be started. In order to meet the 
wishes of the members, it has been decided that any 
member who will guarantee an attendance of at least ten 
may apply to the ‘echnical Committee for the formation 
of a class on any particular subject. The club also gives 
facilities to its members for the pursuit of sports and 
games. 

Cochran and Co.'s system.—When this firm. re- 
moved its works from Birkenhead to Annan, in 
Scotland, it was found necessary to provide some 
means of instructing the apprentices in the rudiments of 
mechanical engineering, as the youths are chiefly drawn 
from a population devoted almost exclusively to the agri- 
cultural and fishing industries on the Solway Firth. In the 
absence of municipal or other forms of public educational 
facilities, Messrs. Cochran commenced to give the lads 
some much needed instruction in technical matters. 
Members of the firm’s staff undertook the management 
of evening classes in mechanics, steam, machine drawing, 
&e. It was, however, uphill work for the volunteer 
teaching staff, and the classes did not attract the local 
youths. In 1908 the firm decided to take up the matter 
in a more systematic manner than formerly, and a com- 
mittee was formed from the staff. A superintendent and 
teachers were ‘appointed, and a full three years’ course of 
instruction was arranged, with the recognition and 
approval of the Scottish Education Department. The 
results being more commensurate with the efforts which 
were being made, it was decided to go a step further in 
1905. In this year the firm decided to give up evening 
classes, and instead arranged to give the instruction as 

of the regular works curriculum, the classes being 
held from eight to ten in the morning, without making 
any deduction from the apprentices’ wages. The results 
have been all that could be wished, and the coaxing pre- 
viously necessary to induce lads to attend the evening 
classes is no longer necessary. It is now rather a case of 
selection of those best qualified to receive the instruction. 
There are three grades of students, namely, Junior, Senior, 
and Advanced, and the highest attainable grants have 
been received for several years from the Scottish Educa- 
cation Department on behalf of the work of the classes. 
Further-to. encourage the apprentices in the application of 
theory to practical workshop methods, special bonuses are 
paid to apprentices who show evidence that they have 
applied their class instruction to the advantage of their 
daily work. Useful prizes are also awarded to deserving 
students. 

The success of the Newbie technical classes has already 
attracted attention in parliamentary circles, and the 
President of the Local Government Board has expressed 
his“interest in“ them. Messrs>Cochran~state-that they 
have felt the benefit of the knowledge thus disseminated 
in the work produced. ~ 

Robert Stephenson and Co.'s system.—This com- 
pany continues to take two classes of apprentices, 
namely, premium pupils, and those of the artisan 
class. The latter commence their apprenticeship at the 
age of fourteen years, and at once begin to receive a small 
wage. Asaninducement for them to acquire technical 
knowledge, Messrs. Stephenson allow a number of the boys 
to attend the day technical classes at the Darlimgton 
Technical School. These classes take up the first five 
months of each year, namely, January to May inclusive, 
during which period although attendance at the works 
is not required, the time thus occupied is permitted to 
count as part of the apprenticeship period, and the firm 
pays the school fees, which amount to £2 per head per 
term. No wages are, however, paid while the lads are 
attending classes. The first year’s course comprises 
practical mathematics; practical, plane and solid geo- 
metry, machine drawing, steam, applied mechanics, 
engineering chemistry, electricity and laboratory work. 
During each month of the school term, the firm receives 
a regular report from the headmaster of the technical 
school with regard to the work done and attendances 
made by the lads in which it is interested. During the 
seven months of each year that the apprentices are in the 
shops, they have to conform to the workshop regulations 
and hours. They are, however, kept under observation, 
and are moved about from one department to another as 
often as is convenient. 

Although it may be argued that the absence of the 
youths from the shops for long periods such as this 
system necessitates is open to objection, it must be 
borne in mind that Messrs. Stephenson have had to adopt 
such educational facilities as the Datlington Educational 
Committee provides. The premium apprentices are, of 
course, not included in the system above described. 
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Mechanical Engineering. 

THE use of the steam turbine has grown apace, both in 
large and small units, and more especially for central 
power-stations of electric tramway and electric-heating 
plants. A new-comer in the field of small steam turbines 
is the Sturtevant machine, built in sizes of 10 to 200 
horse-powers, and intended for driving fans, blowers, and 
electric dynamos. <A feature of its construction is that it 
has a solid steel wheel, with buckets cut out of the solid 
hy special milling machines. Similar buckets or reversing 
chambers are cut in steel rings to which the nozzles aré 
fitted. The Wisconsin Steel Company’s new plant has a 
Ratéan regenerator and exhaust-steam turbine to utilise 
the exhaust from a reversible rolling-mill engine having 
cylinders 42in. by 60in. The year has been an active one 
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in all steam machinery, but mention may be made of a 
Tod engine for driving a 48in. three-high blooming mill of 
the Carnegie Steel Company. It is a horizontal tandem 
engine with cylinders 52in. and 90in. diameter, and 60in, 
stroke. It is directly connected to the mill, and its 
normal load is 4000 horse-power at 60 revolutions, but 
under maximum load it can develop 7000 indicated horse. 
power. On the shaft a 24ft. 25 ton fly-wheel is fitted, as 
the maximum load reaches 14,000 horse-power for a short 
period on the first pass. 

Developments are oceurring in the use of producer-gas 
for engines of small and medium sizes, and even for large 
engines; but the largest gas engines are operated by 
blast furnace gas. The new steel works of the Indiana 
Steel Company will have nearly twenty twin-tandem 
engines with cylinders 44in. by 54in., and these are under 
construction. Indeed, before the: close of the year the 
builders had thifty-six of these great engines in hand. 
They will develop about 4000 horse-power on blast furnace 
gas of 80 to 85 B.Th.U., or 5000 horse-power on the richer 
gases. Some of those at the steel works will drive twenty 
five cycle alternators, and the others continuous current 
generators. The normal speed of these engines is 
85 revolutions. The pistons and rods are cooled by cir- 
culating water, and on the shaft is a 28ft. 100-ton fl 
wheel. Large gas engines consuming producer gas form 
the power plant of an interurban electric railway. In « 
paper presented at a meeting of the American Tramways 
Association, it was suggested that provision for variable 
clearance can be effected by the use of outside com- 
pression; by this means a predetermined charge of 
compressed air and gas would be delivered from an 
independent compression cylinder. Mr. Reeve, the author 
of the paper, also suggested a type of engine in which 
there would be no explosion, but combustion unde: 
constant high pressure and in presence of water, the 
mixed superheated steam and products of combustion 
being then used expansively in an ordinary steam engine. 
This interesting type of internal combustion engine is as yet 
only in the earliest of its experimental stages. Oil engines 
have made no particular progress, and engine builders 
have as yet paid little attention to the use of alcohol fuel. 
Experiments and investigations in this latter direction 
have been made mainly by scientific institutions, and the 
Government has conducted tests to determine the adap- 
tability of commercial gas engines to run on alcohol as 
fuel. 

In the new Nordberg electrically driven air compressor 
the variable speed necessary to maintain constant pres 
sure under varying consumption of air is obtained by 
closing the inlet valve before the stroke is completed. 
The air is then expanded below atmospheric pressure and 
compressed during the return stroke. Thus the length 
of working stroke is varied as required, the delivery of 
air being varied in the same ratio. Corliss valves, with 
dash-pots, are used, as m steam-driven compressors. 
The solar engine has received attention, and an experi 
mental plant of the Shuman type was put in operation, 
with such favourable results that a 25 horse-power plant 
is to be built in Florida, where there is plenty of sun. 
Coils of pipe are laid in a flat box covered with two layers 
of window glass, the air between which acts as an insu- 
lating medium. The blackened iron pipes absorb heat to 
such an extent as to generate steam—in the experimental 
plant—and this is used to drive a small vertical engine 
belted to a centrifugal pump. The great development in 
the use of concrete has led to important developments in 
machinery for making both cement and concrete. A 
number of very large rock crushers have been built for 
the works of some cement companies, which will greatly 
reduce the cost and labour of quarry work. These 
machines will take in blocks of limestone 3ft. by 5ft. by 
10ft., and crush them to a Sin. or 4in. size, the final reduc- 
tion being made in lighter machines. They can deliver 
1000 tons of crushed stone per hour. Each machine 
stands 20ft. high, and weighs 200 tons; within it is a 
vertical shaft having a gyratory motion and fitted with a 
cast steel crushing head. The shaft and head alone 
weigh 35 tons. The receiving hopper, which ‘forms the 
top of the machine, is 20ft. diameter. 


Steel and Iron. 


During the first half of 1907 there were ten new blast 
furnaces blown in—1,300,000 tons annual capacity: 
twenty-six others were being built—4,000,000 tons annua! 
capacity —of which fifteen were for the United States 
Steel Company. The financial panic of the autumn 
changed the aspect of affairs, and in November seventy- 
eight furnaces were blown out or banked, reducing th: 
capacity by some 140,000 tons per week. Evidently the 
owners considered that the demand would be so small for 
some time to come that it could be supplied by present 
stock and a small amount of new production. The great 
company noted above has a pig-iron producing capacity 
of 25,000,000 tons per year, and its new furnaces will 
increase this to 27,000,000 tons. The company, as a 
result of the panic, bought up its important rival, the 
Tennessee Coal and Iron Company ; this purchase included 
new ore properties, blast furnaces, rail rolling mills, and 
an open-hearth steel plant equipped for the duplex process. 
This plant has four 65-ton furnaces, two 20-ton converters, 
and a 250-ton primary furnace. Work has also progressed 
rapidly on the great works and the industrial city of the 
Indiana Steel Company, which is one of the “trust” 
concerns. This is near Chicago, and the “trust” has 
commenced still another steel plant—to cost £2,000,000 
at Duluth, near the immense ore properties of the Lake 
Superior region. 

An objection urged against the open-hearth steel 
process is that, while it produces steel of high quality, the 
capacity of production is too limited from a commercial 
point of view. A ‘design of duplex plant intended to 
obviate this objection has been patented by Mr. Blair, of 
the Lackawanna Steel Company. It includes the 
operating of each furnace unit independently, and the 
ean g of the converters at such an elevation that they 
can pour the blown metal into ladle cars, which will 
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deliver it into open-hearth furnaces of special design. 
Experimental heats have been made in 1} hours, and 
it is estimated that, with allowance for delays, each 
furnace will produce 750 to 900 tons per day. This com- 
pany has also been trying the Wills sectional converter, 
which is in two pieces—the dome and ladle bottom. 
It is 5ft. diameter and 14ft. high, taking a charge of 
8000 lb. The steel can be tapped through the bottom 
into a crane ladle, or the converter can be tilted. The 
metal is given a rotary motion during blowing, which 
tends to free it from gas and slag. The Bethlehem Steel 
Company built improvements aggregating £2,400,000, 
including a new 28in. rail mill and a 28in. beam or joist 


will. The railway wagons delivering ore at the works— 


30 to 50 tons per wagon—are automatically unloaded. 
Two cars are run into a cylindrical cage 90ft. long, which 
then rolls forward, so that at the end of its travel it 


dumps the contents of the cars into a storage pocket. 
The ore storage pile in the yard is served by a travelling 
bridge 550ft. long, supported on steel towers 250ft. 
between centres, leaving a 150ft. cantilever at cach end. 
The bridge has a 14-ton grab bucket, with a hoisting 
speed of 180ft. and a traversing speed of 1000ft. per 
minute. 

Vanadium steel has been experimented with, and 
several locomotive frames of vanadium cast steel have been 
successfully made. There has been an increase in the 
use of powerful electro-inagnets— suspended from travelling 
cranes—for lifting and handling pig iron, plates, joists, 
xe., at steel works and rolling mills. Some of these will 
handle 700 tons of pig iron as one load, An event of the 
year was the development of the Mayari iron ore district 
in Cuba, promising a great addition to the resources. The 
ore body is estimated at 500 million tons, and is a limonite 
ore with 46 per cent. iron. The ports on Lake Superior 
from which ore is shipped have immense ore piers, with 
storage pockets. The railway wagons drop the ore into 
pockets or bins, from which it is delivered by spouts to 
vessels lying alongside. Most of these are timber 
structures, but the Duluth and Iron Range Railway has 
built a steel pier 1000ft. long, with 550ft. viaduct approach. 
It has seventy-four pockets on each side, of 320 tons 
capacity, or 47,360 tons. The pier is 78ft. high, and 538ft. 
wide, with four lines of rails, and the base of the pockets is 
40ft. above the water. While ore is shipped, coal is 
brought in by the same vessels, and Duluth has a coal 
traffic of over 5,000,000 tons annually. In 1907 a storage 
aid travelling plant of 700,000 tons capacity was 
installed. The coal is stored in long rectangular piles, 
served by bridges supported by towers running on rails 
alongside the coal pile. The bridge is 506ft. long, with 
towers 295ft. between-centres, At one end a cantilever 
s6ft., extends over the wharf and ships lying alongside ; 
65ft. of this is hinged to swing-up and clear masts, rigging, 
o'funnels. At the inshore end a cantilever 125ft. stretches 
over a plant for screening coal and loading railway wagons. 
\ cable on the bridge handles a 5-ton grab bucket, which 
has a travel of 485ft. All the bridges have electric plant 
for hoisting, traversing, and travelling. 

The Koppers regenerative by-product coke oven system 
has been introduced from Germany, and the first plant 
built at Joliet. Two new coke-oven charging 
iuachines were also introduced. The Ernst machine 
for rectangular ovens has a steel plate box the size of the 
oven. This is filled with coal, and thrust into the oven. 
The rear end is then held by a ram, while the box is pulled 
out—the front end being hinged—leaving the mass of coal 
in place. The Marmac machine, for drawing and charging 
beehive ovens, has a cast steel wedge-shaped shovel, 40in. 
by l5in. on the end of a ram, which is rotated on its axis 
to discharge coal into the oven or coke upon a conveyer. 
All the apparatus is mounted on a travelling platform. 

A cast iron pipe works of 750 tons capacity was 
built at Scottdale, using the continous system, with 
machine ramming for the moulds. There are four 
casting pits, for each of which there is a revolv- 
ing table on which the flasks are carried for the succes- 
sive operations of moulding, drying, casting, and shaking 
out. There has been some friction between fhe Boiler- 
makers’ Association and the steel plate makers. The 
former have complained that it is difficult to get plates 
that will pass the Government tests and requirements, as 
the mills are using inferior materials, and trying to make 
cheap plates. This was, of course, denied on the part of 
the plate manufacturers, who suggest increasing the 
thickness and reducing the tensile strength for any given 
pressure, as the softer material is easier to work. 
notable development in regard to steel and iron was 
Dr. Cushman’s paper on rusting or corrosion, pre- 
sented before the American Society for Testing 
Materials, The theory is that rusting is not due to the 
metal being attacked by oxygen, but by hydrogen in an 
electrolytic action. 


Hydro-Electric Works. 


The remarkable development of hydro-electric plants 
in the United States has continued unabated during 
1907, and has included large and small plants operating 
under low head and extremely high head. Some of these 
have hollow conerete dams, of approximately A section, 
with interior transverse partitions or buttresses. One of 
these is 430ft. long, 110ft. wide at the base, and 65ft. to 
(0ft. high, The buttresses are 15ft. apart, and are pierced 
with openings so as to form a passage through the dam, the 
sluices being operated from the inside. Another dam has 
the water wheels and generators placed within the dam, 
water entering by shoots opening in the face. The down- 
stream side is fitted with windows, and has a shelf to 
throw the water away from the dam. At Big Bend, in 
California, a plant of 420,000 horse-power capacity is 
being built, and will be second only to the Niagara Falls 
plant. The Valleeito plant has generators of 6700 kilo- 
watts, each driven by two jet or impact wheels. operating 
under 1400ft. head. The Los. Angeles. Edison Company 
will develop current by a similar plant 117 miles from the 
city, transmitting it at 75,000 volts. 

The Great. Northern Power Company plant, near 
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Duluth, has 2} miles of canal followed by 5000ft. of pipe 
—or penstock—with a fall of 880ft. The pipes are Tit. 
diameter, built of wooden staves and iron bands for 
4000ft., and of steel plates for the lower 1000ft. To 
equalise the pressure in these great pipe lines, when water 
is turned on or shut off at the wheels, an exceptionally 
interesting device is employed. At 500ft. from the lower 
end the pipes are connected to a cylindrical tank lying 
across them, this being 8ft. diameter and 40ft. long. From 
this rises a 6ft. standpipe, 170ft. high, on top of which is 
a steel tank 80ft. diameter and 70ft. high, supported by a 
steel tower. This tank is normally full to within 30ft. of | 
the top, and has ample capacity to absorb the shock due to | 
shutting off a turbine, or to supply the sudden increase in 
demand when a turbine is thrown in. Each pipe or pen- | 
stock serves a 13,000 horse-power turbine whose vertical | 
shaft carries a 7500-kilowatt generator for three-phase, | 
25-cycle current of 6600 volts. This is transmitted at | 
60,000 volts. The penstocks of the Kern River plant, 

already noted, are rock tunnels, lined with boiler-plate | 
cylinders, cement grout being pumped in behind the steel | 
lining. The McCall Ferry plant has a concrete dam 60ft. | 
high and 2700ft. long, built across the Susquehanna River. 

Just below the site a concrete arch bridge was built, on | 
which ran the concreting machinery, with 104ft. canti- 

lever arms for depositing theconcreteinthedam. There | 
is a flood weir 2500ft. long. The moulds were steel 
plates carried by steel posts and braces. There 
are ten pair of turbines of 13,500 horse-power, 
operating at 95 revolutions under 55ft. head. Each 





pair is connected to a three-phase, 2f-cycle, 11,000-volt | 


generator of 7500 kilowatts. The power plant operated 
by the outflow of the Chicago drainage canal was put in 
service late in the year, and operates under a head of 34ft. 
There are eight main units, each consisting of three 
wheels on a horizontal shaft parallel with the axis of the 
canal. The rear end of each shaft projects through a 
bulkhead wall into the power-house, and is directly con- 
nected to the shaft of a generator of 4000 kilowatts. 
These generate three-phase current of 60 cycles at 6600 
volts. 


THE DEVELOPMENT OF THE RATEAU 
SYSTEM. 
Tue system of utilising the exhaust steam from colliery 
winding and rolling mill engines designed by Professor 
Rateau is now fairly familiar. Essentially it consists in 
driving a turbine with the exhaust steam. As the turbine 


is employed to run a dynamo, perfectly regular driving is | 


desirable. Now winding and rolling mill engines run and 
then stand for very short periods of time. The problem 
which has apparently been satisfactorily solved by Pro- 
fessor Rateau is how to convert the variable into a con- 
stant supply of energy. This he does by passing the 
exhaust steam into a large body of water which is raised 
to the boiling point at atmospheric pressure. The steam 
given off then passes to the turbine on its way to a very 
good condenser. The water rises in temperature when 
the engines are winding, and falls when they are stand- 
ing. The difference in pressure as regards the vacuum 
in the condensers is easily dealt with by an efficient 
governor; and the result is that a full supply of electricity 
can be had from steam which would otherwise have 
been wasted. 

On Monday, the 20th inst., a paper was read by Mr. 
P. J. Mitchell before the Cleveland Institution of Engi- 
neers which supplies much information. The exhaust 
turbine was first introduced inte this country in May, 
1904. There are here now installations representing 
about 16,000 kilowatts, and on the Continent about 
80,000 kilowatts. Everything turns on the “accumulator,” 
or, to apply Mr. Halpin’s title, “The Thermal Storage 
teservoir.” After several trials the system adopted con- 
sists in providing one or more large cylindrical vessels— 
old boiler shells will do—these are laid horizontally. 
Inside, reaching from end to end, are two D-shaped pipes, 
the flat sides facing each other and slightly inclined, 
so as to be closer at the top than the bottom. 
sides are perforated, and the exhaust steam, collected 
from as many engines as possible, is passed into 
the tubes, and. escapes through the holes into the 
water. As soon as the steam enters it expels the water 
from the tubes; rapid circulation is set up, baffle plates 


being fitted to ensure that no dead water shall be at the | 


bottom of the reservoir. The accumulators are fitted 
with automatic relief valves, which are adjustable as to 


pressure, and with automatic water level regulators, which | 
permit the water in the vessel to be kept at exactly the | 


same height, and which draw off any surplus water that 
may arrive with the steam, or which may form through 
condensation, and on account of the load on the turbines 
being low at any time, may not be re-evaporated. The 
inagreremenite in dimensions, in details, in the governors, 
and in the specially designed dynamos, are so great 

it has been found possible to keep a 509-k.w. plant 
running perfectly for four minutes, during which time no 
exhaust steam entered the accumulator. The normal 
stoppage of exhaust with winding engines is only about 
half a minute, and with rolling mill engines a minute 
and a-half. A further development consists in using 
a mixed pressure turbine devised by Professor Rateau. 
One of these has been working for about four years 
at the Reunion Mines, Spain. This turbine is especi- 
ally interesting, as it takes steam at three different 
points at three different pressures; the first supply of 
steam which enters the small end of the turbine is at 
170 Ib. per square inch, and is expanded down to 70 Ib. 
per square inch, at which point a second supply of steam 
at 70 lb. enters the turbine through a second stop valve 
from another range of boilers. The whole of this steam 
is then expanded down.to atmospheric pressure, when_it 
leaves the first turbine and joins the ‘aihadeh ta fea 
the winding engine and enters the second turbine, where 
itis expanded down to the vacuum produced by the con- 





denser, 


The flat | 


There are certain very interesting features in the Rateau 
system as a whole. It will very naturally be asked, Why 
not send the steam at once into a condenser, and secure 
the same economy by removing back pressure? The first 


| answer is that, leaving steam economy on one side, a sub- 


stantial advantage is gained by the suppression of a special 
steam plant, with engines and boilers, to supply electricity. 
Here the one set. of boilers suffices for both purposes. 
The second answer is, that it can.be.shown graphically 
that a distinct thermodynamic advantapeaeigaimed. But 
without going into this the nature of the saving effected 
may be quite easily stated. There are nd conceivable 
conditions under which exhaust steam does not move 


| with considerable velocity from a cylinder to a condenser. 


The back pressure in the cylinder is largely due to the 
circumstance that the piston acts the part-of an abut- 
ment for the escaping steam in much the same way that 
the breech of a gun serves as an abutment for the powder 
gas. Let us suppose, for example, that a charge of 
100 lb. of cordite is fired without a shot. Then 100 Ib. of 
gas would be projected from the gun with a velocity of, 
say, 2000ft. per second, and the actual energy expended 
would be about 6,259,400 foot-pounds. In the same way 
every pound of exhaust steam possesses momentum, and 
if the steam goes directly into the condenser all this is 
lost; it in no way helps to improve the vacuum. The 
interposition of the turbine utilises the momentum. The 
| energy of pressure becomes converted into the energy of 
| motion, and in this way a very considerable amount of 
| economy is secured. 
So far as can be gathered the engine works on the 
| whole with less back pressure than would be the case if 
| it sent the steam into the air, because at times the pres- 
| sure in the accumulator falls below that of the atmosphere. 
| According to Mr. Mitchell, a rolling mill non-condensing 
| engine will use 40,0001b. of steam per hour. The addition 
| of a condenser would save about 20 per cent. or 8000 |b. 
| If, now, we instal a low-pressure turbine and accumulator, 
| there will be available, after allowing for loss in pipes, Kc., 
| about 36,000 lb. of steam, and with a vacuum of 28in. 
| this would suffice to generate about 950 k.w.s. less the 
| power used by the condenser. The 8000 |b. of steam saved 
| by the addition of the condenser alone could only gene- 
rate about 330 kilowatts. The difference of over 600 k.w.s. 
represents the advantage gained. The paper to which we 
have referred contains particulars of a very carefully con- 
ducted test with a large rolling mill engine dealing with 
16 ingots per hour. It showed a reduction in the con- 
| sumption of steam from 641b. to 22°5 Ib. per indicated 
| horse-power per hour. 
Taking it for granted that the best and not the worst 
| side of the system is put forward, and allowing for the 
| augmented capital outlay, which is considerable, it must 
| still be admitted, we think, that there is recent evidence 
| to prove that in a greatmany mills a substantial pecuniary 
| saving may be secured by the interposition of a low- 
| pressure turbine between the engine and the condenser. 
| The theory of the combination is thermodynamically right. 
| As far back as 1902, Mr. Parsons had combined a low- 
| pressure turbine with a reciprocating engine at a brewery 
|in Ireland, and he is now working, we understand, in 
| conjunction with Professor Rateau, so that further 
| developments may be expected. 








THE ROYAL COMMISSION ON COAST 
EROSION. 
No. II.* 

In the preceding article we summarised the evidence 
given by official witnesses from Government Departments. 
We shall now refer to the views of geological and engineer- 
ing experts on the question of coast erosion as put before 
the Commission. 

The first geologist called was Mr. W. Whitaker, F.R.5., 
who for thirty-nine years served on the Geological Survey, 
from which he retired eleven years ago. Mr. Whitaker 
has also been a president of the Geological Society. He 
regards atmospheric action on the cliffs of softer strata 
as a more potent factor than fave action in bringing 
about the erosion of the coast. After describing in some 
detail the geological formation of the coast line he dis- 
credited the suggestions that any measurable subsidence 
or upheaval of the coast had taken place in recent times. 
The only reliable evidence of such movement in this 
country dates from Neolithic times. He regarded the 
| marked diminution in the area of the foreshore recorded 
by Colonel Hillard as very largely due to artificial causes. 
Mr. Whitaker expressed his view as to the impossibility of 
| universal protection against erosion by a paradox: “If 
you stop erosion altogether, the result will be that you 
| will start it afresh.” Even if the erosion of cliffs could 

be prevented by a cast iron band all round the coast, the 
shingle on the foreshore in front of the protection would 
| get less and less, and the artificial barrier would in time 
| fail. As to the question of the ultimate resting place of 
| the material disintegrated from the Holderness cliffs, he 
| considered that the Humber would prevent the travel of 
|the material across its mouth to the Wash, and dis- 
| credited the theory that any appreciable quantity is 
| earried up the Humber to form silt deposits on the banks 
| of the estuary and river. Summarising his evidence, he 
| gave the two main remedies for coast erosion as, first, 
| the non-removal of shingle from the foreshore, and the 
|other the proper control and drainage of the cliffs. 
| Universal coast protection is an impossibility, and 
| defences should be confined to impor ant places around 
the coast. The coast line, cliffs, as well as foreshore, 
should be controlled by one central authority. 

As to the sources of shingle, the witness doubted if 
any considerable quantity is derived from the sea itself, 
the only source of the great bulk of such material being 
the erosion of the cliffs. 

Mr. Clement Reid, F.R.S., a member of the Geological 
Survey for thirty-two years, gave evidence with special 


*No. 1. appeared December 20th, 1907. 
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reference to the east coast from Flamborough Head to 
Suffolk and the south and south-west coast generally. 
He regarded the erosion of the coast line as intermittent, 
a point which the previous witness had also laid stress 
upon, and considered many of the figures given from time 
to time as indications of the rate of erosion to be in excess 
of the truth when the average of many years is taken. 
Localities which for some years may have suffered 
severely often experience a period of rest, or even of 
accretion, and he instanced cases in support of this state- 
ment. He regarded erosion as due principally to the 
combined action of waves and tidal currents. Submarine 
erosion, he thought, goes on to a far greater extent than 
is generally supposed, but the amount of shingle washed 
up on the shore from the bed of the sea is practically 
negligible. As to the Holderness coast, he considered it 
probable, if that foreshors were protected generally, that the 
southward travel of littoral drift would be stopped, and 
the narrow neck at the back of Spurn Head would be 
broken through by the sea. The erosion on the Holder- 


ness coast he put at about 2} yards per annum. For 


practical purposes he regarded the erosion of the cliffs as | 


the only source of shingle for replenishing the foreshore ; 
other sources supply so little that they may be neglected. 
He disagreed with Mr. Whitaker as to the importance of 
asmospheric and sub-aérial erosive action, and in holding the 
opinion that the warp deposited in the Humber is largely 
derived from the wash of the Holderness cliffs. As to the 


net results of erosion and accretion, Mr. Reid thought the | 
gain due to reclamation and natural accretion during the | 


past few centuries has been much greater than the loss. 
On the question of the impossibility of universal protec- 


tion, the witness confirmed what Mr. Whitaker had stated, | 
namely, that there is no way of keeping protective works, | 


where such existed, fed with shingle, except by permitting 
erosion to proceed elsewhere. 


Mr. H. B. Woodward, F.R.S., of the Geological Survey, 


gave evidence as to the west coast of Somerset and the 


south coast of England between Exmouth and Swanage. | 


The witness had no reason to suppose that any shingle 
came from deep water along the coast line. He was 
followed by Mr. C. F. Strangeways, late of the Geological 
Survey, who described the geology of the Yorkshire coast 
between the Tees and Flamborough Head, and stated 
that the erosion in that district is of limited extent. 


Mr. G. A. L. Lebour, F.G.S., Professor of Geology in | 
the University of Durham, differed from all the other | 


geologists who gave evidence in suggesting that there are 


indications of recent subsidence in parts of Durham, but | 
the data he brought forward in support of his suggestion | 


are anything but conclusive. 

Mr. Aubrey Strahan, F.R.S., a vice-president of the 
Geological Society, confined his evidence mainly to the 
geology of the Isle of Wight and parts of the south coast 
of England and Wales. In reference to Freshwater Bay, 
in the Isle of Wight, which place has received a con- 
siderable amount of attention in the Press recently, on 


account of the alleged inroads of the sea, Mr. Strahan | 


observed that 100 years ago the sea was only kept 
from breaking through the low-lying plain connecting 
Freshwater and Yarmouth on the other side of the island 
by a shingle bank, and at high tides the sea actually 
passed over the crest of the bank and ran as far as 
Yarmouth. The construction of a wall across the bay at 
Freshwater Gate in 1876 prevented further incursion of 
the sea, but the destruction of a portion of it during the 
last two or three years has allowed matters to revert to 
much the same conditions as existed 100 years ago. 
However, the actual erosion in the bay does not appear to 
have been very extensive, and the loss of beach, and con- 
sequent damage to the wall, are in the main due to 
the action of the inhabitants themscives in removing 
shingle from the foreshore. 

Mr. J. R. A. Davis, Professor of Geology in University 
College, Aberystwyth, and Mr. S. H. Reynolds, who holds 
a similar post at Bristol, gave evidence as to the 
geology of the Welsh coast line and the Bristol Channel 
respectively. 

Mr. R. H. Worth, F.G.S., dealt with the south coast of 
Devon, and was closely cxamined on the Hall Sands case, 
to which reference has already been made. As to the 
possibility of material from the deep sea being .washed uy 
to form foreshore, Mr. Worth was emphatic, and some of 
his arguments are worth quoting. His experience is that 
nothing comes in from outside four fathoms to form a 
beach, not even sand. He had examined more than a 
thousand dredgings, including those taken by the Marine 
Biological Association, and could find no evidence that 
any material from deep water ever finds it way to the 
beach. Although, apparently, there is a certain amount 
of lifting and falling of the sand, the currents have never, 
so far, brought in certain sands which are known to be on 
the sea bottom, and which have been examined, from any- 
thing like thirty fathoms, although in that depth they are 
being slightly disturbed. Tidal currents in deep water are 
sometimes sufficient to move sand along the bottom, but 
not sufficient to drag the materia! up the slope towards a 
beach. The witness mentioned experiments with drift 
bottles, loaded so as to be capable of drifting along the 
bottom within a few inches of the sea bed. 
hundreds of these bottles have been placed in the sea in 
various localiti-rs. Of the first 660 experimented with, 
435 have been caught in fishing trawls, and 16 have been 
cast ashore. A number of these spent two months on 
the sea bed, 25 to 40 miles off Lowestoft in the winter, 
and never came ashore, although the English coast lay to 
leeward. It is notable that a very smal! increase in the 
dead weight of a bottle is sufficient to anchor it against 
even a strong current. Ii. concluding his evidence on 
this subject Mr. Wood steted he was of opinion that sand 
in suspension can be carried round a headland by the 
current while shingle cannct, although if sand once gets 
very far out it cannot move. 

On the whole the evidence of the geologists tends to 
agreement on the following points :—First, that the 
removal of beach materials from the foreshore is detri- 
mental in most cases, and that it should be generally 


Many | 


prohibited, exception being granted when desirable. 
At present prohibitions are the exception. Secondly, 
that erosion is brought about in the main by sea 
action, the damage immediately due to land water 
and other sub-aérial agencies following the more powerful 
action of the sea, and being consequent thereon. Next 
the majority of the witnesses agreed in ascribing the 
direction of littoral drift principally to the direction of 
wind and waves, and not in the main as necessarily 
following the direction of the flood tide or tidal current. 
That the direction of the flood tide often coincides with 
the direction of the prevailing wind is admitted, but this 
is held to be a coincidence rather than a physical re.ation. 
Lastly, the majority agreed that little or nothing is 
obtained from the deep sea to replenish the foreshore, and 
| that shingle and sand once carried into deep water is lost 
for the purpose of beach replenishment, although fine 
sand may be carried in suspension for considerable 
distances in comparatively shallow water, and even in 
deep water near the sea bed urder the action of currents. 

Turning now to the evidence of engineers :—The first 
| Witness to be examined was Mr. W. H. Wheeler, 
| M. Inst. C.E., the author of a well-known work on coast 
| erosion and protection, entitled “The Sea Coast.” Mr. 





| Wheeler holds that beach’ material is derived entirely | 
He ridiculed the | 


| from the wastage of the cliffs and land. 
‘idea that any quantity of sand or shingle comes from the 
}sea, As to the direction of littoral drift, Mr. Wheeler 
whose evidence was taken, in stating that it was entirely 
| due to tidal action, and not to wind waves. In this belief 
| he has the support of Mr. Douglass, who followed him in 
giving evidence. The shingle is kept gradually rolling 
along, and the sand is broken up by the waves and carried 
along in suspension by the current. Where there is a 
| headland or cliff running out into the sea it forms a natural 
groyne, and if it goes out into sufliciently deep water 
1either shingle nor sand ever travels round it. In 
|} general, Mr. Wheeler regards the removal of shingle from 
| the foreshore as indefensible and improper, except in cases 
| where the material has reached points beyond which it 
| will not travel. As instances, he mentioned Dunge- 
| ness Point and the Binks near the mouth of the Humber. 
Turning to the subject of groynes, the witness stated that 
| low groynes, generally known as Case groynes, are of no use 
are, however, valuable on a sand beach. He considered the 
groynes put up by the Government at Spurn Point as a 
desirable pattern for shingle beaches. Mr. 
estimated the initial cost of groyning a shingle beach as 
| approximately £3000 per mile, and the average life thirty 
years. Taking the value of agricultural land at £30 per 
acre, the cost of protection might amount: to six times 
the value of the land saved from the sea. In the case of 
urban districts, he regarded the local interest in protec- 
tion as sufficient to induce the locality to make whatever 
provision is necessary. 

Mr. Wheeler advocates the constitution of a special 
Government department having the care of the whole 
coast. His idea is to divide the coast into sections, each 
in the care of a warden, who would report to the central 
authority. The warden would be an official independent 
of local influence, and appointed by the central authority, 
which might be the Board of Trade. Commissioners of 
Sewers, he thinks, are unsuitable bodies to exercise 
control over the foreshore. On the question of removal of 
shingle, Mr. Wheeler advocated the reversal of the present 
state of things, making the consent of the Board of Trade 
obligatory before the removal of any material from the 
foreshore. The source of the alluvial matter deposited 
in the estuary of the Humber was next dealt with by the 
witness, who holds the view that none of the material 
eroded from the Holderness cliffs finds its way across the 
Humber estuary to the Wash, but it is carried out to sea 
in suspension, and then deposited in deep water. A little 
may make its way up the Humber as far as Sunk Island ; 
but practically the whole of the deposit in the Humber 
estuary is, in Mr. Wheeler's opinion, brought down from 
the land by the rivers. 

Turning to the subject of reclamation of tidal lands, 





| the Wash at £55 per acre. The banking and sluices cost 
| £20 to £25; roads, fences, and buildings, £10; and the 
| original value of old marsh land let for grazing is £20 per 
| acre, making a total of between £50 and £55. At the 
present time reclaimed land would not fetch anything 
like that figure. 
is no land now left suitable for reclaiming, and none that 
would pay for reclamation in the Wash area. He knew 
of no other localities on the coast where land might be 
reclaimed satisfactorily. The area of land reclaimed in 
the Wash since the Roman banks were made 1700 years 
ago was stated by the witness as 63,499 acres. 

The late Mr. L. F. Vernon-Harcourt, M. Inst. C.E., was 
the next engineering witness, and attributed littoral drift 


in support of his view, sand accumulation in the tideless 
Mediterranean at Port Said. He suggested the appoint- 
ment of one or more engineers to advise the Board of 
Trade on questions of foreshore protection and to super- 
vise the construction of protective works. 








Mr. W. Shield, M. Inst. C.E., formerly resident engineer | 


| at the National Harbour of Refuge, Peterhead, considered 
| that littoral drift is almost entirely due to wave action, 


and that, although a certain amount of drift takes place | 


below low-water mark, the principal movement is on the 
| beach within the limits of wave action. Mr. Shield, 
| while admitting that some sand may be brought up on to 
the foreshore from comparatively deep water, held that 
all shingle comes from the denudation of the shore line. 
Mr. A. E. Carey, M. Inst. C.E., the engineer to the 
Central Unemployed Body for London for the Fambridge 
reclamation works, was examined by the Commission as 
to the work carried out by his Committee in reclaiming 
land from the river Crouch. His evidence forms an 
interesting exposition of the unremunerative character 
of this work. Fambridge is on the Crouch, about 





differs from most of the other engineers and geologists | 


in places where the protection of shingle is desired. They | 


Wheeler | 


| Mr. Wheeler puts the average cost of reclaiming land in | 


Speaking generally, he considered there | 


to wind and wave action, instancing, among other cases 
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seven miles west of Burnham-on-Crouch, and severa] 
breaches existed in the river bank, which resulted in the 
flooding of some 3800 acres of land owned by Lord 
Rayleigh, who practically surrendered the flooded area to 
the Committee if they would reclaim it. The Committee 
found work for from 150 to 180 men of the unemployed 
class, providing them with quarters and rations, and 
| making an allowance to their wives, the total cost per 
| head being about 23s. per week. The engineer's estimat; 
| for the work, if it had been carried out by a contractor in 
| the ordinary way, was £4300, but before the reclamation 
| operations had been started an exceptionally high tide 
did further damage to the breaches which would have 
increased his estimate to between £7000 and £8000, 
The anticipated cost of the completed work was, as a 
matter of fact, £18,000." It was found impossible to 
carry on the work without a proportion of skilled labow 
accustomed to reclamation operations, and at the date of 
Mr. Carey's statement—a year ago—the figures were 160) 
“unemployed” and thirty ordinary outside workmen. 
Mr. Carey stated that there was a very heavy loss 
entailed by bringing unemployed labour on to the works, 
and he put this loss as high as 60 per cent. The land 
reclaimed at Fambridge is of very little value at present, 
and several years must elapse before anything can |, 
grown on it. He put the value of the land at about £5 
| per acre. 

| Mr. W. 'T. Douglass, M.Inst.C.E., who has carried out a 
large amount of sea defence work on the coast, ineludiny, 
among other places, Cromer, Sheringham, Hornsea, ani 
Lowestoft, was examined at length on the protection 
works designed by him. He regarded the direction of 
littoral drift as determined in the main by the flood tide, 
and held that sea defence works are justifiable, speaking 
generally, only when the land is of such value that its 
protection is worth carrying out. Agricultural land will 
not pay for protection, but when a sea- coast town oecurs, 
then probably the foreshore will pay for defending it. 
Groyning must necessarily be carried out at the expens: 
of the lee shore, and further protection works are alway . 
required to protect a groyne on its lee side, An examp! 
of this condition occurs at Lowestoft, where, practically, 
| the whole of the groynes fronting the North Denes ar 
| * full,’ but on the lee side of the leeward groyne there is 
| a considerable loss; the beach being driven away toward 
| Lowestoft Harbour, until it is stopped by the North Pie: 


| If the lee groyne were backed up by other groynes, i: 
| further large accumulation of beach would result. In 
certain cases spurs constructed from the lee side of 

groyne are beneficial, as at Lowestoft, where the cc: 

struction of a spur on the south or lee side of the south 
pier of the harbour accumulated sand to a depth of 10ft., 
and drove high-water mark about 200ft. seaward in twel\: 
| wonths. Groynes at Sheringham had accumulated shing|: 
| and sand on a chalk foreshore previously almost bare of 
beach material, to the extent of something like 18,000 ton 
in twelve months. Groynes should be constructed in such 
a manner as to allow of their being raised by the addition of 
planking as the beach material accumulated. The witnes: 
had arranged in the case of several sea defence work 
carried out by him for sections of groynes to ly 
partially unplanked when an excess of sand and shingle, 
| beyond what was necessary, existed on the weather side, 
| in order that some part of the surplus might travel over 
| to replenish the lee shore. At Hornsea one bay in each 
| groyne is constructed at a somewhat lower level than 
'the others in order to pass a proportion of the surplus 
| material. Mr. Daqnglass referred to the practice of the 
| Local Government Board in sanctioning periods for 
repayment of loans for sea defence works. The system 
|of the Board is to work on a schedule; for a timber 
| groyne ten years is granted, whether the design is good, 
bad, or indifferent, and twenty years for a sea wall. In 
the case of Cromer, by a Parliamentary Bill, a period of 
| sixty years was obtained for defence works. If the 
| Board were advised by experts in sea defence matters, 
| they would be able to come to a closer approximation of 
| the life of the proposed works. Certain groynes put 
| down at Lowestoft some years ago were washed away in 
| three years before the scheme was completed. On thi 
other hand, he mentioned the case of a timber groyne 
| which had been in existence for thirty years, and wa: 
| good for another five or ten years.. As to the incidenc: 
| of cost of sea defence works, the witness advocated the 
introduction of, the betterment principle, owners of land 
| or buildings close to the frontage to be protected paying 
|a higher rate in the £ than those who are further 


| 


| removed, and whose interests in protective works are 
less. Such powers of differential rating were obtained 
| by the Cleethorpes Urban District Council under Act of 
| Parliament in 1902. 
| Mr. Douglass was closely examined as to his views on 
| the possibility of beach material being derived from the 
deep sea. He confirmed what others had said before hii, 
that all sand brought up from the sea below low water, 
| and deposited on the foreshore, was originally derived 
| from the denudation of the shore. He went further than 
|most witnesses, however, in thinking that sand—not 
| shingle—can be, and is brought up in considerable quan 
| tities from depths as great as twenty fathoms, and dey 
| sited on the beach above low water mark. 
Mr. Douglass put in some interesting figures of the cost 
| of typical sea defence works carried out by him. 
| instances of concrete sea walls he gave the following: 

Lowestoft.— North Denes wall, 5744ft. long; cost 
£1 17s. 2d. per lineal foot, or £1 1s. 2d. per cubic yard. 

Cromer.—A wall of heavier section than the lat: 
1782ft. in length; cost £3 11s. 5d. per lineal foot, or 
£1 Os, 11d. per cubic yard. 

Hornsea.—A wall of heavy section, 910ft. long, costins 
| £5 15s. 5d. per lineal foot, works out at 16s. 10d. per 
cubic yard. 

As examples of groynes, the witness gave details of the 
following :— 

Lowestoft.—Cost per lineal foot varies from 10s. {vr 


* The actual ex 
August, 1997, was 





nditure on the Fambridge reclamation works to 
25,000, and the area reclaimed 200 acres, 
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small light groynes to £8 18s. 5d. per foot for one of very 
heavy construction ; the rate per cubic foot of timber in 
the groynes varies from 4s. 11d. to 5s. 10d. 

Sheringham.—The groynes cost from £1 3s. 9d. to 
(2 14s. 6d. per lineal foot, with a rate cost of 5s. to 6s. 
per cubic foot of timber. 

Hornsea.—These groynes cost £1 17s. 3d. per lineal 
foot and 5s. 4d. per cubic foot of timber. 

\ll the above costs include every expense in connec- 
tion with the works, except engineer's fees and cost of 
supervision. 


SMOKE SUPPRESSION. 
By Epwarp J. Kunze, Expert of the Board of Aldermen of the 
‘ City of Newark, N.J. 

Two of the problems confronting the authorities in the 
inatter of suppressing the emission of an objectionable 
amount of smoke from stacks within the city limits are 
the setting of a standard of measurement and the proper 
recording of violations. 

In order that a smoke ordinance shall be of avail it is 
first necessary to consider what sort of smoke emission 
shall constitute a nuisance. The emission of smoke is a 
nuisance, first, in that such emissions cause damage to 
property, and secondly, they impair the health of persons 
in the neighbourhood of the offensive stacks. In the 
latter case it is the gases and not the free carbon that 
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Fig. 1 
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3 
RINGELMANN SMOKE CHART 


causes the detrimental effect upon one’s health. Smoke 
is the evidence of imperfect combustion, and when com- 
bustion is imperfect injurious gases, such as carbon 
monoxide, are always present in the smoke given off. If, 
however, the combustion is made more nearly perfect, 
not only is the quantity of smoke emitted decreased in 
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No set standard of measurement has as yet been gene- forming squares. Usually the cards have nine squares on 
| rally adopted; each authority has his own system of | the end and sixteen squares on the side. The material 
| comparison. In some cases the observer watches the | best adapted for the cards is white bristol board. 
chimney and notes the shade of the smoke and the time | The dimensions for ruling are as follows :— 
during which it is emitted. He arbitrarily grades off | 


the different densities, and may not have any means of | No. Grade. pry neo ane seal 
coluparison. | O No smoke All white rs a 
This method is very unsatisfactory, as it depends too; 1 Light gray 1 mm. 9 mm. 
much on the personal equation of the observer. Photo-| 2 Dark gray ... 23 mm. 77 mm. 
| graphic means are likewise unsuccessful, owing to the| 2 Very dark gray... 3°7 mm. 63 mm. 
| fact that the density of colour of the smoke on the prints| } —— 7 iat ta ‘Sum. 
5 ery black .. All black — 


depends largely upon the conditions that existed when the 

photograph was taken, and upon the method of develop-| These cards are placed about 50ft. away from the 
ing and printing. The use of specially prepared ortho- | observer, and in line with the smoke which is being 
chromatic plates lessens this difficulty, but often, when | observed. At the distance mentioned, as the lines blend 















these plates are employed, the density of the smoke on 


into one another, the cards appear to be tinted with 
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Fig. 3-TABLE OF OBSERVATIONS 


proportion, but we also find a like decrease in injurious | 


gases; therefore, if we observe the physical properties of 
the smoke, we may allow the physiological properties 
to take care of themselves. There are occasional in- 
stances where detrimental gases escape from chimneys 


in considerable quantity, while the colour of the smoke is | 


comparatively light, but these cases are usually due to 
some manufacturing process foreign to the furnace of the 
boiler, and the health codes of cities usually give their 
boards of health sufficient latitude to cope with these con- 
ditions without resorting to aid from the smoke suppres- 
sion department. 
in colour due to the peculiar composition of the fuel. 
Wood, for instance, on burning usually emits a brownish 
smoke. In any case, however, if gauged by the degree 
of darkness, there will be little difference in quantity of 
carbon emitted for the relative allowable quantities of 
smoke. 

In some cases steam jets are placed in the flues, but 

















Fig. 2—KUNZE’S SMOKE GAUGE 


while their use tends to reduce the colour of the smoke 
by diluting it, they make but very slight reduction in the 
actual amount of smoke emitted. This, then, indicates | 
that the inspector should be empowered to inspect all 
chimneys and other appliances used for the escape of 
smoke or flue gases, and he should see that no deception | 
is practised such as that just noted. 
Some ordinances prchibit the emission of any soot or 
other matter which will deposit on a surface. Such an 
ordinance would require one to prove that the matter 
deposited issued from a certain stack. This is extremely 
difficult without resorting to the colour method of detec- 
tion. It would also be necessary to exhibit in court such 
articles as received deposits of soot. It is very 
difficult to prove a violation of this sort of ordinance. It 
is clear, then, that the standard of measurement should 
be one of colour density and that it should be as definite 
as possible. It should also be of such a nature that it 
can be used to observe the discharge of smoke from a 
chimney without attracting the attention of the owner 
of the offending smoke stack. It must, therefore, be 
such that by comparison with the colour or degree of the 
blackness of the smoke the grade may be ascertained. 
No method can be successfully used that requires connec- 
tion or close proximity to the chimney, ducts, or flue, as 
the presence of the inspector would cause the fireman to 
use extra precautions in firing, hence the test would not 
be made under normal conditions and the end in view 
would be defeated. 





There may also be a slight difference | 


| the print is by no means as great as that observed while 
| the photograph was being taken. Usually, if no manipu- 
lation is resorted to in the developing and printing, it will 
| be found that, although at the time of exposure the smoke 
| may have appeared as black as the steel stack from 
| which it was emitted, in the print it may be almost 
| invisible, while the stack itself may stand out in bold 
| relief. Skilful manipulation, however, can cause dense 
| black smoke to appear in the print to curl out of a stack 
through which no smoke has ever passed. 
| Elaborate mechanical means have been used, especially 
|on the Continent in Europe, having recording devices 
| driven by clockwork ; but such means are impracticable for 
| use by smoke inspectors. Photometric means have also 
| been employed, but they are likewise far too elaborate. 
Another method is that now used by the city of Phila- 
| delphia, the colour scale adopted being made up as 
follows :—One thickness of gray glass of’sufficient capacity 


| 
| 


different degrees of grayness. This is perfectly definite, 
but the inconvenience of placing the cards at the dis- 
tance named is often very great, and sometimes the diffi- 
culty cannot be overcome. This system has the further 
objection of being too conspicuous. In order to overcome 
these objections, painted or tinted cards have been used ; 
but these are rather indefinite unless they are graded 
from the Ringelmann chart, and afterwards periodically 
calibrated with it. Cards so painted or tinted can be 
held in the hand; and they can be conveniently carried and 
readily used. Bryan Donkin made up a set of six charts, 
the first being white and the sixth being black, while the 
grades between these two extremes were made up of a 
uniformly increasing series of flat tints of gray pro- 
duced by photometric process. Painted glass, celluloid 
and other transparent materials have also been used 
in this manner.“ The’great difficulty in using any one of 
the systems*just described is that so many conditions may 
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Fig. 4-GRAPHICAL RECORD OF SMOKE EMISSION 


to cut off 60 per cent. of light from a flame having the 
lighting power of 16 candles is taken as a basis, and 
four thicknesses of this gray glass is designated as 
number one scale, the intermediate grades being propor- 
tionately laid out. A set of glasses which comply with 
these conditions is used by the inspector in making his 
observations, a comparison of density of the smoke being 
made with the different thicknesses of glass. 

The number of grades selected is arbitrary, and they 
differ with the different authorities, the range being from 
three to ten. 

The most exact and definite method of measuring the 
density of smoke is by means of what is known as Ringel- 
mann’s Smoke Chart—see Fig.1. This consists of four 
cards lined with black lines of different thickness, and one 
card entirely black. The lines are all 10mm. apart, 





change the appearance of the smoke; the condition of the 
background, the colour of the sky, the time of day, the 
position of the sun, and many other conditions widely 
alter the effect of the observation. This trouble is mostly 
due to the fact that the eyes of the observer are not con- 
centrated upon the smoke and the gray tint with which it 
is being compared alone, but are also influenced by foreign 
conditions such as those named. To overcome this and 
the other objections mentioned above, the author of these 
notes constructed the instrument illustrated in Fig. 2. 
This instrument can readily be carried about by the 
inspector and held in his hand while taking an observa- 
tion. It consists of a tube of metal about lin.in diameter 
and about 6in. long. At one end of this tube a dise of 
transparent celluloid is mounted in such a way that either 
one of the four tints which have been given to the four 
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quarters of the celluloid may be presented across the end 
of the tube at the pleasure of the observer, a small spring 
catch holding the disc in any given position for any tint 
until the dise is again moved. 


is a small hole.- The tints on the celluloid are applied by | 


smoking the glass, painting it, or in some other convenient 
way. The tints are made to correspond to the Ringel- 


mann chart, which is used as a standard of comparison. | 


At first glass dises were used, but as these were easily 
broken and were also expensive on account of the 
drilling required, celluloid was employed and these two 
difficulties were entirely overcome. 
ment described the observer looks through the tube at the 
escaping smoke with one eye, the other eye being kept 
closed. The smoke will be seen in its natural state 
through the hole in the centre of the glass at the end of 
the tube, and as all background is entirely cut off there 
are no disturbing influences such as those above 
referred to, and hence a more exact comparison 
can be made. The dise is turned around its axis, 
which is just outside of-the tube, until the shade of 
the smoke proper corresponds to the tint on the glass or 
most nearly to it. Ifthe two exactly correspond it will 
be noticed - that the centre hole will appear to have been 
obliterated. If the smoke is darker than the surrounding 
tint a black spot will appear in the centre. If the smoke 
is lighter, the spot will appear to be very light in com- 
parison. The contrast is great until the shades corre- 


spond to one another, when, as stated, the difference | 


suddenly ceases to exist, and the shade ai the end of the 
glass appears to be unbroken. 


respectively, corresponding to the grades on the Ringel- 
mann chart. If the smoke appears to be darker than 
No. 4 the grade “very black” or No. 5 is recorded. 
If no smoke is being emitted the grade O is noted down. 
Therefore in making an observation it is only necessary 
for the inspector to record the numbers. The stack is 
usually observed for one hour; half minute observations 
being taken. 

The most convenient method of recording smoke 
observations is by the use of 6in. by 4in..tiling cards such 
as shown in Fig. 3. By counting up all the twos, threes, 
fours, &e.,and dividing each sum by two, the total number 
of minutes during which smoke of a grade of density 
corresponding to any particular tint has been emitted for 
the hour of observation may be at once ascertained, and 
a violation could be readily and accurately detected. By 
means of filing cards, and a vertical file made up of a set 
of numbered folders, which [ will designate as F-1-F-2, 
&e., according to the number of the folder, a complete 
record of all the transactions which have taken place for 
any plant may be kept in a very convenient manner. 
Anything done at any time with reference to the plant 
may be ascertained in the smallest fraction of time. All 
letters. tests, reports, or other large matter pertaining to 
any one plant should be placed in one of the folders, each 
separate sheet being given an individual number, thus: 
F-14-1, F-14-2, F-14-3, &e., so that in taking out any 
one folder, all the written matter pertaining to a certain 
plant may be spread out before you. As an illustration 
of the convenience of this system we will suppose that 
an inspection is to be made of a certain plant. The 
inspector takes his smoke meter and the * Data” card. 
The observations are made and noted down, as shown in 
Fig. 3. The inspector then fills out the data he obtains 
at the plant proper. On returning to his office, or at some 
other convenient time, he fills out the chart shown in 
Fig. 4. This chart represents graphically the result of 
the hour's observation ; the several grades are shown with 
their corresponding numbers, although it appears to me 
that-the different grades would more properly be desig- 
nated as No Smoke, Light Gray, Dark Gray, Very Dark 
and Black. For the sake of maintaining a standard the 
grades used in the Ringelmann chart were adopted. A 
red line—stepped black line in the engraving—is drawn, 
following the observations taken, Fig. 3, and the portion 
below the red line represents the condition of the top of 
the stack for any one half minute for the hour of 
observation. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the Opinions of our 


corresponden ts.) 


THE TRAINING OF YOUNG ENGINEERS IN JAPAN. 

Stk,—I am reading with a keen interest your articles on the 
various systems now used for the training of apprentices, and as I 
have recently returned from Japan, where I held the position of work- 
shop instructor and lecturer in one of the Japanese Government 
technical colleges, I believe that a brief description of our allies’ 
ideas may be interesting to some readers of your paper. 

It will be generally known that the Japanese are well advanced 
in technical work, and have many large colleges, while many more 
are in course of erection. The majority of the professors are 
acquainted with European methods, as the Japanese Government 
endeavours to send all principal instructors for some time to 
different parts of Europe and America to study education. 

Education might be said to be fairly cheap in Japan, and the 
majority of young men who have a desire to follow up some 
technical profession, even those from the humblest homes, find 
some means to obtain an education in one of the colleges, although 
it is to be regretted, for their sake, that hundreds are turned away 
each year, as the present accommodation is too limited. I should 
like to make a few remarks with regard to the practical training 
as given in the workshops of these schools, and believe it will cqm- 
pare somewhat favourably with the training now given in our 
various manufacturing establishments. The theoretical education 
is much the same as in our technical schools. 

In the Osaka technical college, where | was for some time en- 
gaged, a term of three years is spent by each student, and the 
hours for instruction, for six days per week, are from 8 a.m. until 
4.30 p.m., with one hour fora midday meal. In the first and second 
years one hour each day is taken up by military drill and 
disciplinising, and the student receives general technical tuition in 
order to form his decision as to the particular branch of engineering 
he is best fitted for. He spendsa few hours per week in the work- 
shop to become acquainted with the British technical names and 
terms, which are used throughout Japan in every branch of engi- 


In using the instru- | 





The four tints from light | 
gray to black on the disc are numbered 1, 2, 3 and 4, | 
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neering. He also is given some practice at the vice, and is expected 
to produce such small tools as squares, calipers, compasses, Xc., 
which are afterwards for sale. 


| have to pass an entrance examination before admission. 
In the centre of each tint | 


I omitted to state that the students | 
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differences in the performance of a locomotive, | expect 1 should 
find Professor Goss’ explanation to consist of the fact that this 
number of revolutions refers to one particular stroke of piston, and 


| that piston speed, instead of revolutions, is really the determining 


This college is not only used as an educationai institution for | 
about 600 students, but has combined with it a workshop employing | 


about 90 men. These works include a foundry, pattern shop, 


| smiths’ shop, boiler making and general machining and erecting 


shops, and the work produced by the men and students, who obtain 


their practical training amongst the workmen, is for orders from | 
| piston 


private tirms. Boilers up to 28ft. long by &ft. and 9ft. diameter, 
of the Lancashire and Cornish types, are produced in every 
detail, including fittings, and are turned out according to 
demands. 


diameter at the base and 6ft. diameter at the top. These are made 
in sections 
tools,such as 6in., 8in., and 10in. self-acting sliding, surfacing, and 
screw-cutting lathes, radial and vertical drilling machines, Sin., 
10in., and 12in. stroke shaping machines, steam, oil, and gas 
engines up to 15 horse-power, and smaller work, such as pans, 
pumps, valves, jacks, are always in course of manufacture. 

An attempt is now being made to build a lathe for turning and 
boring pulleys and fly-wheels, to admit 17ft. in diameter and 5ft. 
in width, All the patterns and work up to 1 ton is being completed 
by the college wr 

It is also interesting to learn that some hundreds of shell casings 
and many small details connected with armaments were produced 


| at various colleges during the recent engagement with Russia, but 


the continuous day and night working has told its tale upon the 
tools and equipment generally. 


Still, when one 
is held responsible for such 
aspect, and in reality everything doesnot work quite so harmoniously 
as one could desire. 

Two great faults with the systems of training in Japan are the 


cramming of students and the faith that the students put in their | 
They certainly get through much more work and | 


own abilities. 
cover more ground than students in the United Kingdom, but 
young men in Japan qualify themselves by time merely, no 


Government examination being required to receive a graduates’ | 


certificate, 


During the last year’s term lectures dealing with workshop | 
management and systems of manufacture, such as piecework and | 


the premium system are given ; but these are not carried out into 


practice, although the works are really run on profit-making lines as | 


well as being an institution foreducation. Large numbers of Chinese 


students are found throughout the various schools, and many prove | 
themselves very intelligent and capable engineers, being much more | 
plodding and industrious than might beexpected. Aftergraduating, | 
| from my reading of the evidence it appears unjust, and to look 
| like being ‘* Wise after the event ;” the drum burst, therefore Mr. 


many students receive employment in the various arsenals and 
Government dockyards, whilst the surplus can find plenty of scope 
in private concerns. 

In conclusion, I should like to say that my relations with the 


college authorities and students were most happy, and I have no | 


doubt that in course of time, and with a more liberal provision of 


equipment than at present obtains, the results of the training at | 


Osaka will be quite satisfactory. Percy Hunt. 


Manchester, January 25th. 


THE BRENNAN MONO-RAIL. 
Six,—-A letter appears in your issue of the 17th inst. under the 
above heading, which as it happens is likely to cause me consider- 


able injury, as it will no doubt influence unfavourably the minds | 


of certain non-technical people upon whose support the success of 
my invention in the future greatly depends. 

Had any pains been taken by your correspondent to check the 
statements he made, it would have been evident to him that 
he was reasoning on « false foundation, and consequently that his 
conclusions were wrong. 

Your correspondent commences by making the following asser- 
tion :—‘** The righting force of a gyrosc~pe is a function of angular 
momentum, ¢.¢., it varies as the square of angular velocity.”. This 
is an error, as angular momentum varies directly as angular 
velocity, and not as its square. 1 can only suppose that this 


statement has been made owing to kinetic energy having been | 


mistaken for angular momentum. Apart from this, however, it is 


evident that the writer fails to understand the principle of my | 
invention, which consists of imparting stability to an unstable | 


vehicle by forcibly precessing a gyroscope, or gyroscopes, contained 
in it, thus creating a righting torque in opposition to any force 
tending to upset it. The righting torque produced by this forcible 
precession varies directly as the angular velocity of the forced 
precession, the moment of inertia of the wheel about its axis, and 
the angular velocity of rotation of the wheel. If the scale of the 
linear dimensions be altered, and the angular velocity of the 
forced precession be kept constant, the righting torque will be 
found to vary as the fourth power of the linear dimensions, since 
the moment of inertia of the wheel about its axis varies as the 
tifth power of the linear Cimensions, and the limiting angular 
velocity of rotation of the wheel varies inversely as the linear 
dimensions. » 

Now, in practice there are only three forces which, singly or 
combined, tend to upset the car, namely, lateral wind pressure, the 
action of centrifugal force on-entering and leaving curves, and 
lateral shifting of load on the vehicle itself. 

With regard to wind pressure, the upsetting torque varies as 
the cube of the linear dimensions, being the product of an area, a 
distance, and a pressure. 

With regard to centrifugal force on entering and leaving curves, 
the upsetting, torque also varies as the cube, if the scale of the 
curves varies as the scale of the vehicle, and the speed is the same 
in both cases. 

With regard to shifting load, even if it be assumed that the 
dimensions of the load and the distance through which it shifts 
both vary according to scale, then the upsetting torque produced 
can only vary as the fourth power, and hence no increased per- 
centage of weight of gyroscope would be necessary. But it must 
be remembered that in the case of merchandise shifting this is pre- 
ventable, and the disposition of the load is under control. In the 
case of a living load such as passengers and live stock, since the 
maximum load is determined by floor space, and therefore 
depends on an area and not on a volume, the disturbing torque 
can at worst vary only as the cube of the dimensions. 

From the foregoing it is obvious that instead of any increase of 
the linear dimensions of a vehicle necessitating an increased per- 
centage of weight of gyroscope wheel, it results in a great saving 
of the percentage of weight necessary. 

To give a simple numerical example. If the linear dimensions 
of the car be increased two and a-half times, the percentage of 
weight of gyroscope to that of car may be reduced by one-half. 

It is unfortunate that your correspondent should have been so 
careless in his statements, as the damage done I feel cannot be 
entirely effaced by any contradiction on my part, since no doubt 
many of those who have either seen or heard of his letter will 
never hear of my reply, or, not possessing engineering knowledge, 
may fail to be convinced by it. 

Kent, January 27th. 


a 


Louis BRENNAN. 


THE INFLUENCE OF LOCOMOTIVE WHEEL DIAMETERS. 
Srr,—Having no copy of Professor Goss’ book to refer to, I am 
unable to read the detailed explanation of your statement that 
200 revolutions per minute is about the best speed for an express 
locomotive. However, as your footnote admits that differences of 
16 per cent. in piston speed are likely to make some considerable 


In the same shop steel chimneys, which are universally | 
| used throughout Japan, are built, up to about 150ft. high by l/ft. 


and erected by the outside contractor. Sundry machine | 


Such ambitious work as machine | 
tool building is rather a risky undertaking where so much green | 
labour is employed ; still, it proves again the enterprise of the | 
| Japanese, for which every credit is due to them. 


work, he sees quite a different | into account the effect of the exhaust on the fire, and the ‘capa 





| locomotive 


| will, 





factor, more especially as you direct my attention to averag: 
pressures within the cylinders, and as it is well enough known that 
piston speed has a very considerable influence indeed on average 
pressures, 

This also is the explanation of the deficiency in the American 
rule for maximum speed, viz., it refers to one particular stroke of 
24in. 

My interpretation of your article is, shortly, that there is one 
particular piston speed at which, with a given capacity of boiler, 
the average pressure in the cylinders may be maintained at such » 
level as to enable the engine to develop its power with greatest 
efliiciency thermally and mechanically, and that, with all duc 
regard to the class of traffic, the driving wheel should be as lars: 
as permissible. 

‘here is just one other point I cannot quite understand, viz. 
where you say: ‘‘ If there is a limit to the rate at which water cai 
be converted into steany—which is not certain- it may be said 


| without fear of contradiction that it has not been reached in rail 
| way practice. 
| steam per square foot of heating surface per hour as the most that 


Very carefully made experiments give 12]b. of 


can be reckoned upon in daily work.” It seems to me here is a 


| limit straight away, and that except for special test results, which 


may be slightly better, 121b. is the limit with present types of 
boilers. Probably there is some feature connected 
with the generation of steam that | have overlooked, but I have 
no doubt you will, with your usual courtesy, put me straight on 
the point in dune course. Jas. DUNLOP. 

Dennistoun, Glasgow, January 20th. 

[Our correspondent’s third paragraph very fairly expresses Pri - 
fessor Goss’s meaning up toa certain point. He does not take 


of the boiler. The inter-relations sre very complex, and 
we think, repay examination. Sir John Thornycroft has 
succeeded in obtaining an evaporation of as much as 30 Ib, per 
square foot of heating surface, and no one can say with certainty 
that this rate cannot be exceeded. We do not find anything 
opposed to this in the circumstance that 12 lb. is the most that can 
be reckoned on in railway practice. Ep. THe E.] 


city’ 


GREENWICH BOILER EXPLOSION, 


Sin, Referring to your article upon ‘* The Greenwich Boiler 
Explosion,” IT think most of your readers will agree with your 
remarks upon the unnecessary harshness of the judgment, which 
appears more as though coming from a Court of Summary Jurisdix 
tion than from a Court of Inquiry. 

The judgment in Mr. Bowden's case seems particularly severe 


Bowden, being in charge of the working of the plant, must be to 
blame. 

But I venture to say that to most men’s minds Mr. Bowden's 
conduct will appear energetic and prudent, and to have reflected 
credit upon his judgment of the situation. 

It appeared in evidence that within a few minutes of his acquir- 


| ing an actual knowledge of a defect, such it appears as no one had 


ever seen before, he had telephoned to the makers of the boilers 


| who in spite of their experience of thousands of boilers, did not 


suggest danger, and immediately after this a boiler inspector of 


| unexceptional standing saw the boiler, but after a = of twenty 
| five minutes had not decided that its condition was ¢ 


angerous. 

If Mr. Bowden ‘‘ought to have known there was danger,’ 
certainly Messrs. Babcock and Wilcox ought to have known it, and 
the boiler inspector ought instantly to have known it; but these 
two authorities could not have known it, or would not both have 
immediately said to Mr. Bowden, shut down the boiler without a 
moment’s delay ? 

Seeing, then, that the defect was of such a character that its 
imminently dangerous nature was not recognised by such experts, 


| why should Mr. Bowden be blamed for not having recognised 


immediate danger ! FAIRPLAY, 


London, January 28th. 


JAPANESE TRADE MARKS. 


Sir, | have pleasure in sending you a few extracts re the 
Japanese Trade Mark Law, which I feel certain will be of benefit 
to those concerned. 

(1) Trade marks which are identical with or similar to marks 
already registered by anyone, or were used by anyone before the 
law came into operation in July, 1899, should —" be made 
with reference to merchandise of the same kind, cannot be 
registered. 

(2) If two or more persons apply for the registration of identical 
or similar trade marks for the same goods, the application which 
has priority of date shall be registéred; if the applications are 
filed at the same time, none of them shall be registered. 

(3) If trade marks already registered are found to have been 
granted in contravention of the law, they shall be invalid (certain 
exceptions are allowed’, 

By the above explanation people may clearly understand that 
the Japanese Government have, in connection with the Law of 
Trade Marks, adopted the principle of affording protection 
according to priority of date. Up to the present there have been 
absolutely no complaints against the Japanese Government respect 
ing their protection of trade marks on the part of English 
merchants, or any other foreign merchants, who comprehend the 
above-mentioned principle. It is regrettable, however, that 
complaints should in some cases have been made by British 
merchants with regard to alleged infringements of their trade 
marks by others in Japan, when in reality they have failed to 
apply for the registration in accordance with the provisions of the 
Japanese Trade Mark Law. The cause of this may have been that 
whereas the underlying principle adopted in Japan is priority of 
date of application, in Great Britain it is priority of use which 
seems to form the basis of protection. 

W. D. Forp SMitu, 
H.1. Japanese Majesty’s H. Consul. 
Manchester, January 6th. 


INSTITUTION OF ELECTRICAL ENGINEERS : LEEDS LOCAL SECTION, 

A smoking concert will be held on Thursday, February 6th, at 
the Hotel Metropole, Leeds, commencing at 8 p.m. It is hoped 
that members requiring tickets for themselves and friends will let 
the hon. local secretary know as early as possible, when tickets 
will be forwarded. 

BOREHOLES AT THE GARDEN City.—To provide for the increased 
requirements in the matter of a supply of pure water, a duplicate 
artesian tube well, 14jin. diameter, has just been bored 210ft. 
deep at the pumping station of the town waterworks of the 
Garden City at Letchworth by the same engineers who made the 
first well, viz., Messrs. Le Grand and Sutceliff, of London. A con- 
tinuous pumping trial of 460,000 gallons in 72 hours has also been 
carried out, and although the two tube wells are only about 60ft. 
apart, and the pumping engines were expressly kept going concur- 
rently, the supply was found to be so abundant that the water 
recovered its level within a few minutes after the pumping was 
stopped, and by the following morning had risen 18in. higher. It 
may be mentioned that the boring passes through what is known 
as the lower portion of the middle chalk formation, just penetrat- 
ing into the Melbourn rock at the bottom. 
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AMERICAN RAILWAY ACCIDENTS. 


[HE record of disaster on American railways goes from 
bad to worse. A year ago much satisfaction was ex- 
pressed because the number of fatalities to passengers by 
train accidents had fallen from 270 in 1904, and 350 in 1905 
to 182, but now they have risen to 410, the highest total on 
record, and not only is there a terrible increase under this 
heading, but under all the other items. 

Our own record for 1906 was a very unsatisfactory one in 
regard to the number of passengers and servants killed in 
train accidents, and-in the number of servants injured by 
the movement of vehicles exclusive of those injured 
in train accidents; but if the figures in Table I. are 
studied it will be admitted that, generally, the record is 
about the average for the last five years. Probably when the 
increase in the number of passengers carried and of the train 
mileage is studied, it may be considered that some satisfaction 
may be found, At all events we may all—public and rail- 
ways—be grateful that our record is better than that given 
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Apparently there would appear to be some reason in this | last year. With an advance of 3s. per ton in South York- 
| argument. There is not that amount of care exercised in | shire ‘‘ hards,’’ with the railway traffic seriously congested, 
| America over freight trains that there is over passenger | and deficient shipments, the business done far out-distanced 
| trains, and their running is on somewhat haphazard methods. | all its predecessors, the imports having reached over six and 
Consequently collisions are more numerous. The more | a-half million tons, whereas ten years ago only about three 
freight trains there are moving, the more collisions from | million tons were dealt with.. The boom has-been greatly 
divided trains and the more derailments. Increased freight | due to brisk continental buying, as well as to the action of 
traffic leads to delays, and therefore longer hours for train- | the metropolitan gas companies, which have seemed to be 
men and greater demands on the bodily and mental desirous of teaching the Durham coalowners a lesson with 
| resources of all ranks of servants. In order, however, to see | regard to what they considered the high prices demanded last 
| whether there be any ground for the excuse put forward, we year. The fact of a million tons of gas coal having been pur- 
| have prepared a second table, from which it would appear | chased in Yorkshire and Derbyshire, which were for the most 
| that the number of collisions and derailments, and of the | part sent to Hull for shipment coastwise, accounts for the 
| consequent fatal and non-fatal injury to passengers.and men, | fact. Half a million tons more were shipped from Hull 
| has year by year increased in greater proportion than the | last year to London, compared with 1906. The total tonnage 
| increase in the volume of traffic. imported in 1907 was 6,527,296 tons, as compared with 
| The report of the Interstate Commerce Commission, from | 5,063,184 tons in 1906; showing an increase of 1,464,112 
| which the American figures are taken, states that during the | tons. . The shipments to foreign ports reached 3,380,272tons, 
| year ending June 30th last there were ten accidents, which | against 2,531,002°tons in-the:previous year—an increase of 
| caused 291 deaths. It would be wearisome to review the | 849,270 tons. The shipments coastwise reached 1,271,994 
| causes for these. They tell the same story we have often | tons, as compared with. 789,620 tons in the: previous year ; 





TABLE I. 


United Kingdom (@). | United States (5). 
1902. 1903. 1904. 1905. 1905. | 1902. 1993. 1904. 1905. | 1906. 1907. 
Number of passengers carried 1188 millions | 1195 millions | 1198 millions | 1199 millions | 1240 millions | 649 millions 694 millions | 715 millions | 738 millions | 799 millions (c) 
Train mileage 399 millions | 394 millions | 397 millions | 400 millions | 414 millions || Not | published 
Tons of freight carried Not published 1200 millions | 1304 millions | 1309 millions 1427 millions | 1631 millions (¢) 
Collisions \ Pe a 7 ; (5,042 6,167 6,436 6,224 7,194 8,026 
Derailments 225 255 217 199 239 | 3,633 4°476 4.855 5.371 6,261 7,432 
Passengers in train accidents { Killed 6 25 6 39 58 167 164 270 350 182 410 
\ Injured 732 769 534 396 631 ~ | 3,586 4,424 4,945 6,498 6,778 9,070 
| 
Servants in train accidents ) Killed 4 9 6 7 13 | 697 895 844 798 879 1,011 
| Injured 110 146 114 112 14 5,046 6,440 6,990 7,052 7,483 8,924 
Passengers, by movement of vehicles other ¢ Killed 123 123 109 109 108 136 157 150 187 236 237 
than in train accidents | Injured 1814 1912 2135 1972 1949 2,503 2,549 3,132 3,542 4,707 4,527 
Servants, by movement of vehicles other than { Killed 431 423 395 381 416 1,819 2,328 2,523 2,453 2,928 3,342 
» train accidents t Injured ata 3613 378] 661 4191 27,665 32,564 35,276 38,374 8,041 53,765 
\verage casualties to passengers to total ( Killed 9°21 millions | 8°07 millions | 10°41 millions} 8°10 millions | 7°47 millions || 1°88 millions | 1°95 millions | 1°62 millions | 1°37 millions | 2°22 millions 131 millions ¢ 
number carried, 1 in every t Injured ‘463 millions | 445 millions | 448 millions | °506 millions | °480 millions || ‘097 millions | 084 nii!lions | ‘078 millions | ‘070 millions | ‘074 millions 062 millions (¢) 
\verage casualties to servants to number ex- { Killed 756 (e) 770 (e) 825 | 855 (f) 769 (1) ' j 
posed to danger, 1 in every | Injured 88 (¢) 90 (e) 4) 90 (f) 78 (f) ‘ sigh (oe eliaacas 
\verage casualties to servants to number of { Killed i ! { 401 364 357 411 387 (c) 
men on pay-rolls, 1 in every \ Injured i See item above i 24 22 19 21 20 (ec) 


(a) Year ends December 31st. (4) Year ends June 3th. 


on the right of Table I., which shows the American figures for 
the last six years. The number of passengers carried had 
increased from the year ending June 30th, 1902, to that 
ending June 30th, 1906, 23 per cent., and-the tons of freight 
carried 36 percent. The figures for 1907 under these heads 
are not yet known; but we will assume that the increases 
have advanced to 30 and 50 per cent. respectively. The 
number of collisions during 1907 as compared with 1902 have 
increased 59 per cent., and the number of derailments have 
increased no less than 104 per cent. The unfortunate 
passengers who have been killed and injured in train accidents 
have increased altogether out of proportion to the larger 
amount of traffic carried, there being 146 per cent. more 
people killed and 153 per cent. more injured. The cases of 
injury have risen year by year, so have the fatal cases, except 
those for 1906, so that it cannot be said that comparison 
are being made with an unfavourable year. 

The number of servants who met with casualties in train 
accidents have increased 45 per cent. in fatal cases and 77 per 
cent. in non-fatal, and the number of those who were killed 
in other than train accidents has increased no less than 83 per 
cent. and the non-fatal cases 94 per cent. 

Passengers who are killed or injured by the movement of 
vehicles—other than in train accidents—more often than not 
do so through their own negligence, judging from our experi 
ence in Great Britain, where 1161 passengers, out of a total 
of 2057 so killed or injured in 1906, met with their death or 


TABLE ID.-—Americun Averages 


1902. 


Million tons. 


\verage number of collisions and derailments to tons of 
treight carried, 1 to every 138 


\erage number of passengers killed in train accidents te 
tons of freight carried, 1 to every 7185 


\veraye number of passengers injured in train accidents to 
tons of freight carried, 1 to every 334 


\verage number of servants killed to tons of freight carried, 
1 to every “476 


\\erage number of servants injured to tons of freight carried, 


1 to every A ee 035 


(g) Estimated at 


injury when entering or alighting from trains. It is not, 
therefore, fair to hold American, railways responsible because 
thenumber of fatalities to passengers—other than in train 
accidents—has increased 74 per cent., and non-fatal cases 
SO per cent. 
oan : already been remarked that the British record for 
% as to the number of passengers killed in train acci- 
dents was a bad one—the worst since 1874. Yet we carried 
an average of 7°47 million passengers for one fatal case as 
compared with 1°31 millions in America, and we carried 
'S0,000 passengers for one case of injury as compared with 
62,000 in America. It will also be a matter of satisfaction 
t ) know that during 1907 there were only sixteen passengers 
killed in train accidents on British railway Ss. 
ie averages as to casualties to servants is difficult to com- 
pare, as the American figures include every person on the 
pay Tolls, whilst the Board of Trade return only gives those 
_iafosel to danger." "Yet the average works out at wie 
bra: “ = a ities in America as in Great Britain and four 
iL 8 many cases of injury. — 
ss mal apse. of American railways make excuse for the 
freigt yoo eir accidents on the grounds that the amount of 
Sht traffic has grown so much during the last few years. 








(c) Not yet published. (d@) Assumed 850 millions carried. (e) Based’ on total employed in 1901. (f) Based on total employed in 1904. 


commented on—errors in sending, receiving, reading, hand- the increase was 482,374 tons. The demand was mest 
ling, and obeying ‘‘ train orders;’’ long hours; excessive marked at the end of each quarter, the increases going to 
speed; failure to flag; misplaced switches, &c. &c. Much France, Germany, Holland, Sweden, and other places. So 
has been done and is being done in the way of improved | great was the demand at certain periods that Yorkshire steam 
signalling and the extension of the block system, but mucan | coal could not be obtained, and this let in large quantities of 
remains to be done. But there is a still greater need, which | Nottingham and Derbyshire steam coal. The position of the 
is the cultivation of respect for law and order, and that can | steam cc al trade has become weaker during the last two months, 
only be obtained by greater discipline. and this is causing shippers and others to refrain from placing 
Without doubt much good might be done by the investiga- | their contracts for next year. The change is also to_he seen 
tion of the causes of accidents on similar lines to those con- | in the placing of the March railway contract. The chief 
ducted by the Board of Trade. That it is possible that some interest just now is centred in the placing of the large Hum- 
such inquiries will be held may be assumed from the following | ber trawling contracts. The South Yorkshire steam coal- 
extract from the annual report of the Interstate Commerce | owners quoted at 12s., but recently they sent in amended 
Commission presented to Congress on the 6th inst.:— tenders at lls. 6d. per ton. The trawling companies have 
The investigation of collisions, derailments, and other | not replied, and in all probability, if 11s. 3d. per ton were 
serious accidents on railroads by competent experts is a | offered, it would be accepted. 
matter deserving the careful attention of Congress. A recom- 
mendation to authorise such investigation has been made in —______—— 
previous reports, and the same recommendation is now again 
made. Some of the States of the Union now conduct expert CROMPTON AND ('o.. Limrrep. The annual dinner of the works 
investigations of the more serious railroad accidents, but in | staff of Messrs. Crempton and Co., Limited, electrical engineers, 
many States there is no authoritative and expert investigation | Chelmsford, took place in the Club room on Saturday, the 1sth 
whatever, except as the facts of accidents may come before | instant. The works manager, Mr. A. J. Hodgson, presided over 
the Courts when suits are brought against railroad companies the gathering. The company numbered about 100. Mr. W. G. 
for damages. Bickmore proposed the toast of ‘The Firm of Messrs. Crompton 
All persons travelling on railroads and all men employed on and Co., Limited,” and said the success of the company was so 
4 Bd : a ee , closely associated with their own interests that, in drinking this 
engines or trains are interested in this matter. A railroad | toast.” they were drinking to their own prosperity. A capital 
musical programme had been provided. 


According to Freight Carried, THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 
In connection with the Graduates’ Section of the Incorporated 
1903. 1904. 1905. 1906. 1907 (4). Institution of Automobile Engineers, a general meeting will be 


a held on Tuesday, February 4th, at the Institution of Mechanical 
Million tons. Million tons. | Million tons. | Million tons. | Million tons. | Engineers’ buildings in Storey’s Gate.“ Pupils, apprentices, and 
| junior draughtsmen employed in the motor industry, and also 


‘122 ‘115 123 ‘121 106 engineering students, are invited to attend, whether they belong 
| to the Institution or not. At § o'clock a lecture will be delivered 
7-951 4-815 4-077 9511 4-390 by Dr. H. S. Hele-Shaw, LL.D., F.R.S., entitled ‘* How to Draw the 


Teeth of Wheels,” and the lecture will be illustrated by experi- 
ments and lantern slides. At 9 o'clock the gathering will resolve 


en “262 ‘219 242 ‘198 itself into a business meeting, when it is proposed to form a 
Graduates’ Society. We have already commented on the excellent 
‘403 391 437 ‘428 413 mauner the Council of this Institution is looking after its junior 


members, and the arrangements so far made are worthy of ardent 
support. It has been decided now to demand an educational 


033 "050 ‘031 | ‘029 027 qualification before a student can become a graduate, and though 
at first sight these appear somewhat severe, there are loopholes of 
1800 miilion tons. | which the inteiligent and industrious youth may avail himself. 


Persons desirous of becoming graduates must be between the agex 
of 17 and 26, and must be undergoing training as pupilsto an auto- 
manager may have reasons, possibly—in some cases from® his | mobile engineer, or studying engineering as applied to mechanical 
own standpoint good -ones—forgconcealing the facts of a | locomotion, or they must satisfy the Council that they are entitled 
wreck ; but it is to the public interest that they be disclosed, | t° Jk vin, or have passed one of the following examinations :—(1} 


* ° ¢ 1c ati » Seri "7 ‘e ; > ne 
as a warning to others and. to throw light on means of pre- Matriculation (London). (2) Senior Oxford or Cambridge Local. 
(3) College of Preceptors (higher grades). (4) Certain specitied 


vere. ae E, 7 subjects of (7) the Board of Education ; (+) the City and Guilds of 
The daily and technical Press have both endorsed the | London: (c) any University, University College, or recognised 
recommendations which - have beenymade by this Commis- | Technical Institution. (5) The examinations to be held by the 
sion. It is universally recognised’that,the causes. of railroad | Council of the Institution from time to time, or, failing these, the 
accidents are often complicated and obscure, ‘and the responsi- | passing of some examination to be specified by the Council. The 
bility difficult to define.« . A* cross-examination and sifting | specified subjects for’ the present willbe :—(1) Mathematics. (2) 
of evidence is necessary in nearly every important case | One of the following :—(a) Machine drawing, or practical plane and 
order to-bring out the. truth--and rightly -to apportion. the | solid geometry ; (4) chemistry, or-physics, or mechanics. It appears 
blame, Investigation by officers appointed ire thie Board of to us that there are many worthy men working in the motor 
7 ; ’ me , ’ industry who could never enter the Institution if they had neces- 
Trade has been a powerful lever in the improvement of the | sarily to pass any of the above examinations, except perhaps the 
management of the railroads of Great Britain, the reports of | [nstitution’s own examination, of which at present we know 
the investigating officers being published and widely read. nothing. And we therefore consider that the Council would - be 
well advised to add another qualification, consisting either of a 








yi Se eee ae ee | viva voce examination of a practical nature, or an essay on some 

| automobile engineering subject, to be taken when the ordinary 

THE COAL TRADE OF HULL IN 1907. | examination is being: held: Qualifications such as those proposed 

. ee POI sre : | by the Council tend: to encourage the theorist and frighten away 

IN all probability, the oldest person connected with the | the really practical man, and we feel sure that this was not the 

coal and shipping trades has never witnessed such a state | intention of the Council when the above qualifications were 
of affairs as that which prevailed at the port of Hull during | framed ‘ : 
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INTERIOR OF SUB-STATION C 
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ELECTRICITY 











Fig. °—EXCITING SET 


ELECTRICAL GENERATING STATION AT 
BRUSSELS. 

Ir was in the year 1833 that the first electricity station 
was erected in Brussels, and this was only on a humble 
scale. The plant was only capable of developing 1000 horse- 
power, for operating a continuous current dynamo, sup- 
plying current on the three-wire system at 110 volts. 
There were also two very small sub-stations, working in 
conjunction with the main central station, and these con- 
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tained gas engines of 120 and 60 horse-power. It soon 
became apparent that the demand was greater than the 
supply, and in order to cope with the increased require- 
ments, three new engines of 500 horse-power each were 
subsequently added, and these also were shortly augmented 
by another three engines, each of which was capable of 
developing another 1000 horse-power. In ten years’ time, 
that is, at the close of 1903, the total power avail- 
able amounted to 6500 horse-power, and there was a 
further accumulator capacity of 19,400 ampére-hours. The 


rapid increase had surpassed the expectations of the | 





Fig. 4 


designers of the station, and so about this time the 
construction of new works was carefully considered, and 
it was decided to build a new station. The new works, 
which were commenced in 1904, are built at the Quai des 
Usines, which is situated on the banks of the Wille- 
broeck canal, near to Schaerbeck station. The general 
arrangement of the engine-room, &c., will be seen from 











Fig. 6-CONDENSING PLANT 


the various illustrations which we give, particularly that 
shown in Fig. 11, page 116, which shows the four main 
generating sets. Care has been taken to allow of large ex- 
tensions being made, should the necessity arise. The work 
was entrusted to La Société A.E.G. Union Electrique. 
One of the engineers, Mr. Fernand Loewenthal, has pub- 
lished a brochure, in which he gives a short description 
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| 1200 tons, and has a height of 195ft. 
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Fig. 2 SUB-STATION C. SWITCHGEAR 


ELECTRICALLY-DRIVEN FEED PUMPS 


of the works, and we are indebted to the little book for 
some of the data contained in this article. 

The foundation of the machinery and boiler-houses are 
of concrete, 75 cm. deep, which rests on a sand bed of 
80 cm. thickness. The reinforcement of the concrete 
consists of transverse and longitudinal steel bars and wire. 
The main building, containing the machinery and boilers, 
consists of a steel framework, which rests on masonry. 


A metal chimney stack is used, and this alone weighs 





Fig. 7—OIL SWITCHES 


Two masonry 
aqueducts have been built for the supply of condensation 
water. Each of the aqueducts discharges water into a 
canal'through four pipes, each 2ft. in diameter. A kind 
of fan is fitted to the pipes in order to facilitate the dis- 
charge. On the aqueduct leading from the condenser 
there is an oil separator, consisting of a series of masonry 
baffles. The distance between the collecting and dis- 
charging ends of the aqueduct is 100 m., or, approxi- 
mately, 338ft. 
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The boiler-house is 100ft. in length by 55ft. broad, and 
contains ten boilers, supplied by Babcock and Wilcox. 
Each boiler has 3600 square feet of heating surface, 
and a grate area of 31 square feet. The plant is 
divided into five groups of two boilers, and each boiler is 
fitted with a*superheater, which has 545 square feet of 
heating surface. The normal working pressure of the 
boilers is 215 lb. per squareinch. A Green's economiser is 
used in conjunction with the boiler plant, and is divided 
into two units, which together have a total heating sur- 
face of 19,600 square feet. There is a by-pass between 
the economiser and the boilers, which allows the gases to 
be sent direct to the chimnev without first passing through 
the economiser, should this course be desired. Water is 
supplied to the boilers by electrically driven “ Express” 
pumps, Fig. 4, which have a duty of 66,150 lb. of water 
an hour, or approximately 6600 gallons. It will be seen 
that the motors are mounted above the tops of the 
pumps, which they drive by means of belts. Ina plant of 
this description it is almost a necessity to have a large 
pumping plant as a stand-by, and for this purpose two 
Worthington pumps having a duty of 55,000 1b. an hour 
are used. 

The main feed-pipe, which is made of weldless steel, 
is duplicated, one of the branches passing through the 
economiser, the other going direct to the engines. A 
water-softener plant of 10,000 gallons an hour capacity is 
used to supply the feed-pumps with purified water for the 
boilers. The condensed water pumped into the 
purifiers by means of two centrifugal pumps, each of 
which has a capacity of about 6000 gallons an hour. 
They are operated by motors of 4} horse-power, having a 
potential difference of 220 volts. The motors are direct- 
coupled to the pumps, and they are all mounted on a 
common foundation bed. 

The plant erected for handling the coal is designed for 
dealing with 20 tons per hour. The coal is brought to the 
works either by boat or railway, and unloading is carried 
out by means of an electric crane capable of lifting 
2} tons. The coal is deposited on a Robins belt, on 


is 





Fig 8-3100 KILOVOLT AMPERE ALTERNATOR 


which it is taken to the bunkers. This conveyor passes 
underneath the quay, and is inclined at a gradient of 1 in 
5 to the bunkers. From here the coal is carried to the 
main building by a second belt, and on its way there 
it is weighed in a Blake Denison automatic weighing 
machine. The stokers also weigh the quantity of coal 
consumed by each boiler by means of a Schenk weighing 
machine. 

The engine-house is a large, well-lighted building— 
Fig. 11—its principal dimensions being 300ft. in length by 
86}ft. wide. At the present time the plant it contains 
comprises four combined sets of engines and generators, 
but there is plenty of room for two auxiliary units when 
they are required. Three of the units have an output of 
3100 kilowatts each; the fourth is somewhat smaller, 
being only 1800 kilowatts. The engines have not all been 
made by the same firm ; those for one of the large alter- 
nators and the small ones—Fig. 10—were constructed by 
the firm of Van den Kerchove, the special feature in these 
engines being the use of piston valves, which are actuated 
by a trip gear. The other engines—Fig. 12—were built 
by the firm of Carels Brothers, and the valves of these 
engines are of the Sulzer type. Each unit consists of 
a horizontal compound steam engine which drives a three- 
phase alternator —Fig. 8. The engines are condensing, 
the barometric principle having been adopted, the appa- 
ratus used being shown in the engraving, Fig. 6. 

The following are the principal dimensions of the Van 
den Kerchove engines :- 

Second engine. 
870 mm. (344in. ) 


First engine. 
Diameter of high-pressure 660mm. (26in.) 
cylinders 
Diameter of low-pressure 1140 mm. (45in.) .. 
cylinders 
area H.P. cylinder 
area L.P. cylinder 
Stroke 


1500 mm. (nearly 
ft. ) 


2°97 


Ratio 2°99 7 
1500 mm. (nearly 
ft.) 
83 
13°8ft. per sec. 
140 1b. per sq. in. 
0°32 
4500 


1370 mm. (54in.) 


94 

14ft. per sec. 
1401b. per sq. in... 
0°32 

2600 


No. of revolutions per min. 

Piston speed 

Working pressure 

Norn imission 

Horse-power : ‘ : 
The Carels’ engines are also condensing. The valves 

of the double-seated equilibrium type, and they are 

actuated in the usual manner by means of four excentri¢s 


| 
| 


dynamo. 


| high-speed type, and is fitted with rotary valves. 


| at 220 volts. 


| and of 40 per cent. for three minutes. 


THE ENGINEER 


on the crank shaft, two for operating the admission valves 
and two for the exhaust valves. The releasing gear is 
worked from the same rods as the valves, in order to 
reduce the inertia of their motion. This mechanism is a 
special device introduced by Carels-Sulzer to prevent any 
damage being caused owing to shock, and at the same 
time it is claimed to give sweetness in running. The 
principal dimensions of the Carel engine are :— 

334in. 

oon, 


2-71. 


Diameter of high-pressure cylinder 
Diameter of low-pressure cyllnder 
Ratio of 27e2 of low-pressure cylinder 
tatio of : 
area of high-pressure cylinder 

53-14in. 

83. 

12-5ft. per second. 

240 Ib. per square inch. 
0-435. 


Stroke 

Number of revolutions per minute 

Piston speed 

Working pressure 

Cut-off, high-pressure cylinder 

Horse-power $500. 

There are three condensers, and the exhaust steam 
from each engine enters a common pipe in which the 
vacuum is maintained by one of the three condensers 
already referred to. The condensation water is taken 
from the feed-water aqueduct, and pumped up to the top 
of the barometric condensers by means of electrically 
driven pumps. which are of approximately 150 horse- 
power. Each unit produces a vacuum of 92 per cent. at 
normal working. which is 1,250,0001b. of steam an hour, 
and of 88 per cent. at an output of 1,500,000 1b. of steam 
per hour, the water being at 10 deg. Cent. when it is taken 
out of the canal. 

The three large 3100-kilowatt-ampére alternators 
generate triphase current of 5000 volts at 83 revolutions 
Each alternator has 72 poles and a fre- 
quency of 50 per second. The armature is 19ft. inside 
and 21°75ft. outside diameter, its weight about 
334 tons, and the total weight of the field magnets is 
75 tons. The following figures were guaranteed by the 
makers when the machines were ordered : 

Load. b 3 1 \ 
Efficiency Q7 percent. 97 percent. 95 per cent. 
Be 9 20) 


Excitation in kilowatts 40 37-2 


per minute. 
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in works is obtained from the bus bars of the batteries 
and exciters. 

Considerable care was exercised in the design and con- 
struction of the switchboard and its auxiliary gear jy 
order to make everything as automatic as possible, and 
to ensure safety with the use of high voltages. The 
switchboard—Fig. 2—is placed on a platform about 13hft. 
above floor level. The high tension wires are connected 
behind the board, and are there protected by wire 
netting. The different high-tension systems are protected 
the one from the other by masonry partitions. All th: 
high-tension switches have oil breaks—-Fig. 7— operated 
from some distance away by mechanical means so that 
they need not be touched by hand. The measuring 
instruments are worked with transformers, which 
earthed so that it is impossible to get a shock if they ar 
touched. 

The switchboard cap be sub-divided, so that, if neces 
sary, alterations and repairs can be performed without 
stopping the plant. A synchronism indicator and control 
voltmeters are placed in prominent positions on the board, 
There are no fuses in the high-tension circuits, these being 
protected by a maximum cut-out device of maximum 
with delayed action. The high-tension feeders are furthe: 
protected by Warth lighting arresters branched triangularly 
between the phases which come into operation in case of 
accidental rises in voltage. A static earth indicator, 
made by the General Electric Company, is the only high 
tension measuring instrument on the switchboard, and 
this is placed quite out of reach of any of the operators. 

The current from the central station is transmitted to 
five sub-stations, each of which can be isolated from the 
others. These sub-stations, shown in the plan Fig. 5 at 
A, B, C, D, and FE, do not differ one from the other, except 
in the number and size of the units they contain. The 
sub-station A contains four groups of rotary converters 
of 700 kilowatts, and one battery of 7800 ampére-hours 
capacity. The sub-station B has six groups of rotaries 
each of 375 kilowatts capacity, and a battery of 8000 
The sub-stations C, D, and E 


are 


ampére-hours capacity. 








The makers further maintained that the alternators 
would sustain an overload of 15 per cent. for two hours, 
The variation of 
the pressure between full load and when running light 
lies between 7 and 8 per cent. The rise in temperature 
of the windings of the armature and field magnets after 
eight hours’ running at full load does not exceed 45 deg. 
Cent., and after two hours’ running at 15 per cent. over- 
load the temperature does not exceed 55 to 60 deg. Cent. 
The high-tension windings were tested with a voltage of 
10,000 for half an hour, and the excitation windings with 
a pressure of 500 volts. 

The smaller alternator, which is an 1800 volt-ampére 
machine, is of the same type as the others. Its normal 
speed of running is 94 revolutions per minute, and it has 
64 poles. A somewhat similar guarantee was given 
with this machine to that just quoted. Ata quarter over- 
load the efficiency is 96°5 per cent., and it is the same 
for full load, whilst at half load it drops to 94°5 per cent. 

Two groups of rotary converters driven by steam 
engines, supply the necessary continuous current for the 
excitation of the triphase alternators, as well as the 
current for working the motor-driven pumps, and also for 
charging the battery of accumulators. The transformer 
sets—Figs. 9 and 13—consist of a synchronised 
triphase motor coupled direct to a continuous current 
The motor develops 275 horse-power at 5000 
volts at its normal speed of running, 250 revolutions per 
minute. The dynamo is a 200-kilowatt machine, and 
generates current at 250 volts. 

A small steam-driven plant for excitation purposes is 
illustrated in Fig. 8. The steam engine is one of Carels’ 
At 220 
revolutions per minute the dynamo develops 95 kilowatts 
In the guarantee which the makers gave it 
was stated that the efficiency at one-quarter overload 
would be 94 per cent., and the same for full load. At half 
load the efficiency would be 90 per cent. There is a 
battery of accumulators automatically controlled for 


| charging and discharging, which is used for supplying 
| current for lighting, and at the same time to act as a 


are | 


regulator. This battery consists of 130 Tudor cells, 
having a capacity of 540 ampére hours for a discharge of 
three hours, The current for the lighting and power used 








Fig. 9-200 KILOWATT ROTARY CONVERTER 


each comprise two groups of 200 kilowatts rotaries, and 
batteries of accumulators with a capacity of 8000, 2900, 
3600 ampére-hours respectively. The rotary converters 
consist of synchronous motors receiving current at 5000 
volts direct-coupled to continuous current dynamos 
generating current at 250 volts. As the delivery of the 
current is on the three-wire system, balancers have been 
provided. 


SUBMERGED BARRIER NEAR PoRTSMOUTH.—A commencement 
has been made with the work of forming a submerged barrier 
across the Horse Sand Shoal between Portsmouth and the Isle of 
Wight. The work is being carried on by the Admiralty 
and consists in depositing concrete blocks in the line between 
Southsea Castle and the Horse Sand Fort. A narrow entrance 
channel will be left in the barrier for the use of small craft using 
Portsmouth Harbour, and the limits of this entrance will be 
marked by pile beacons. The blocks, a number of which have 
already been made at Stokes Bay, are stated to weigh over 
60 tons each. They will be deposited by means of a specially 
constructed barge fitted with heavy lifting tackle, and built by 
Messrs. Day and Summers, of Southampton. The barge is not 
provided with self-propelling power, but has steam winches for 
operating the lifting appliances. It is expected that the opera- 
tions will extend over nearly two years. 

INSTITUION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
StvuDENTs.—At a meeting of this body held in the Institution 
2ooms, Bath-street, Glasgow—Mr. W. M. Alston, M. Inst. C.E., 
the president, in the chair—a lecture was delivered by Mr. 
Alexander McGibbon dealing with the inter-relationship of civil 
engineering and architecture. Civil engineering, the lecturer 
said, having to do with the construction of such structures as 
bridges, warehouses, railway stations, and the like, was strictly 
logical in the economy and treatment of materials, and from that 
point of view it had his entire commendation. An architect's 
criticism of civil engineering was generaliy directed against its 
ornament, not against its plainness, or what was foolishly called 
ugliness. It was an obligation upon designers to understand some 
of the accepted principles of taste. In these days of the sub- 
division of labour, the dual control of architect and civil engineer 
was reasonable. But, even assuming that an engineer had accepted 
the collaboration of a professional brother, he could exercise an 
intelligent interest in the decoration. Mr. MecGibbon submitted 
some of the principles of the architect’s canons of taste, and illus- 
trated his remarks with a number of coloured photographic lantern 
slides. Ata second meeting a paper was submitted by Mr. James 
Leslie, A.M. Inst. C.E., entitled ‘‘Some Notes on Waterworks,” at 
the close of which an inte-esting discussion took place, 








Jay. 31, 1908 THE ENGINEER 














NOTES AND MEMORANDA. 


Tux British Consul at Seville reports that an oil spring 
has been found at Villamartin. It is stated that 1000 litres of 
petroleum of the best quality have been taken in twenty-four 
hours from a depth of 100 m. 


RAILWAY MATTERS. 


Tur tramway system at Burnley is to be extended at a 
cost of £70,000. 

Tue Hungarian State Railroads purpose to buy three 
coalmines in different parts of the country to secure a better 
supply of fuel. 

Tue cost of hauling coal for its own locomotives is 
estimated at 3 mills per ton-mile on the St. Louis and San Francisco 
li ailroad, and the labour of handling it at 8 cents per ton, 

Tne Hong Kong Legislative Council has voted 
150,000 dollars to meet the current year’s expenditure on the 
section of the Kowloon-Canton Railways. 


GEOLOGICAL reports issued by the Southern Pacific 
Railroad show that there are seven districts in California*where 
workable deposits of iron ore exist, in a region where only 6000 
square miles of territory has as yet been explored. 


A portion of the cliff between Lyme Regis and Char- 
mouth has the appearance of being on fire. A thin vaporous smoke 
rises from the ground, and there isa strong smell of sulphur. Ifa 
hole a few inches deep is made the clay is too hot for the hand to 
be held there. The heat and smoke are said to be caused by the 
decomposition of iron pyrites in the soil. 


4,: ay 
construction of the British 





Tur Chicago subway now accommodates 2000 cars 
daily, of which 1200 carry United States mails. The lines now 
connect with eleven railroads and fourteen large mercantile houses. 


Negotiations are under way for many other connections. One of the difficulties encountered in high voltage 


transmission of electric currents, says an American contemporary, 
is from large birds which perch on the steel towers and stretch 
their wings until they come in contact with one of the Jive con- 
ductors. ‘‘ The net results,” it adds, “ are a vaporised bird, as no 
trace of the bird can be found after such an experience, a severe 
shake up of the plant and a burned-off wire. 


Tue Canadian Northern Railway will connect at Fort 
Frances with the Duluth and Winnipeg Railway before the end of 
February. These lines will form a section of a new route between 
Winnipeg anc Chicago, which will shorten the distance by 70 miles. 


FOLLOWING ween the conclusion of the working agree- 
ment between the Great Central and the Great Northern Railway | 
Companies, it is reported that the two companies have decided to 
establish jointly new “ wait-order” sidings at a point which will 
render possible effective competition with the Midland Railway 
Company's Toton relabelling station. 


Revorts from Pekin state that the terms of 
Tientsin-chin-kiang Railway agreement will re-establish the prin- 
ciple of China’s control over the railways. It is considered that 
the Government’s hands are strengthened by the agreement. The 
agreement was signed on the 13th inst. by the representatives of 
the Deutsche Bank, the British and Chinese Corporation, and the 
Chinese Foreign Board. 


CoTUNNITE, a mineral found in the products of all 
Vesuvian eruptions, and containing lead, but no appreciable 
quantity of uranium, has a radio-activity equal to about 11 times 
that of pure crystallised uranium nitrate. The mineral projected 
from the crater in 1872 is found to be as active as that from the 
tha | eruption of April, 1906. A specimen of galena from the latter 

| eruption is much more strongly radio-active than the cotunnite. 


An electrically-operated shovel is used in maintenance 
work by the Western New York and Pennsylvania Traction Com- 
pany. an electric interurban line, and is reported to have proved 
economical in labour and operating costs. The shovel is of Vulcan 
make, with a 1j-yard dipper, and is equipped with a 50 horse- 
| power hoisting and two 20 horse-power auxiliary motors of the 
railway type, using trolley line current. It is geared to cut 25ft. 
wide at rail level, and lift to a clear height of 12ft. It is operated 
by inexperienced labour. 





Tue United States Supreme Court has declared uncon- 
stitutional the Act of Congress prohibiting railways engaged in 
inter-State commerce from discrimination against members of 
jabour organisations in matters of employment. The Court held 
that a master mechanic of the Louisville and Nashville Railway 
had a right to discharge a servant because the latter was a | 
member of a labour organisation. | of the discharge has been invented by 


| 
:porT has | ‘received in I Jon from Guat | | was described in a recent issue of the Reewe des Produits Chimiques. 
A REPORT Has bech rs binge das ested ct say enable pt rp ee The new explosive is prepared from material which, it is claimed, 
announcing that the Inter-Continental Railway 


A NEW explosive designed to secure safety in blasting 
in a gassy atmosphere and to do away with the noxious products 
Jean A. Furstenhoff, and 


{ . has just been | cannot give rise to the formation of any toxic substance. To this 
completed and declared open. President Cabrera entered the | end carbon and all other organic matter containing this element is 
capital on the first locomotive from Puerto Barrios, the Atlantic replaced by a metal or mixture of metals which will react with 
terminus. The ocean to ocean line, which is President Cabrera’s | liquid air or oxygen and so prevent the formation of an oxide of 
work, ensures immense economic development to the country, and | carbon. . 
shortens the time of the journey to Europe by 50 per cent. - 3 

| Expertments have recently been carried out by Dr. 
Hart to ascertain the effect upon coal of storing it under water. 
Quantities of 2 kilos. of English steam coal were placed in bottles, 
together with a litre of distilled water, and the coal and water were 
examined after intervals of four and eight weeks. The coal was 
found to be practically unchanged, except that it had taken up a 
few per cent. of water, which could not be drained off but could 
be eliminated by drying. Practically nothing had gone into 
solution in the water except traces of sulphates and chlorides of 
magnesia and lime. 

WHEN a steam shovel is used in handling large 
boulders and friable sandstone which will not pass through the 
dipper, chains are used. These chains, says the Engineering and 
Mining Journal, should have a hook at each end, one hook to 
fasten the rock and the other to hook into a chain attached to the 
dipper arm. Two 4 to 1 cubic yard boulders can be chained out at 
one time by this method. For 1 to3 cubic yard boulders a chain 
with a pair of grab hooks should be used and a man employed to 
drill dog holes in the rock for the hooks to bite into. A 65-ton 
| shovel is capable of loading a 4 cubic yard rock or boulder. 


FURTHER economies in the working of the North British 
and Caledonian Railway Companies’ lines are announced. They 
include the dropping of certain trains, which were run in duplicate, 
and a curtailment of the canvassing for traffic. Certain fish traffic 
will also be handed in rotation to the companies. This curtailment 
of competition is the outcome of frequent eonferences between the 
heads of departments of the two companies, and further economies 
will be announced from time to time. 


Wirt reference to the case of the working agreement 
brought for the approval of the Commissioners by the Great 
Central and Great Northern Railway Companies, notices of objec- 
tion have been lodged by the Board of Trade, by various railway 
companies, by the Central Chamber of Agriculture, by the 
Nottinghamshire County Council, by the Lincolnshire Farmers’ 
Union and other agricultural associations in Nottinghamshire and 
Lincolnshire, by the Grimsby Corporation, by the Calico Printers’ 
Association, and by some private firms. The date appointed for 
the hearing is February 26th. 


At the meeting of the East London Railway Company 
in London on Monday last, Lord Claud Hamilton (chairman) said | 
he met the shareholders under circumstances of great depression 
and without being able to hold out hope of improved prospects in 
the immediate future. Until the price of coal and other materials 
which were essential to the conduct of a railway reached lower | 
levels, the outlook was most unpromising. They were absolutely | 
unable as a company to find the necessary money for the electrifi- 
cation of their line without the help of the lessee companies, 
which would not at present move. 


THE report of Lieut.-Col. Druitt was issued last 
Monday on the cause of a collision which occurred on December 
2nd at Porth, on the Taff Vale Railway, resulting in injuries to 
twenty-four passengers. The inspector says the collision was 
entirely due to the unfortunate breaking of a coupling, and all the 
men concerned acted with promptitude, and did their best to pre- 
vent an accident. Driver John Davis, who was in charge of the 
engine that was forced on to the passenger train, is highly com- 
mended for meeting the runaway wagons with his engine, and 
thereby reducing their speed. Had this not been done the results 
of the collision might have been disastrous. 


A RECENT number of the Elektrotechnik und 
Maschinenbau contains an article by Herr Herzog on the Liitsch- 
berg Railway. This will be the first Reng railway in the 
design of which electrical operation has-been taken into onsidera 
tion. It will form a connecting link between the existing systems 
in France and Italy, and express trains of 300 tons and goods 


THE question of the survey of chain cables of special 
service ships, which has been under consideration for some time, 
| has now been definitely settled, and new regulations have been 
issued which provide as a general rule for a biennial survey in the 
ease of battleships, and an annual survey in the case of cruisers 
which are used for trooping purposes. Specia] cases, however, are 
to be considered on their merits, and arrangements are therefore 
to be made for the cables in all special service ships to be sighted 
periodically in the-chain lockers to ascertain whether they are 
rusting, so that, if necessary, they may be taken out of the lockers 
and surveyed. 

AccORDING; to the Review of the River Plate—Buenos 
Ayres—the Argentine Government have for some time past been 
carrying out a number of borings in various parts of the Republic 
with a view to obtain water. A number of borings has been 
made in the Chubut territory, where fresh water is very scarce, 
and in a bore that is being made in Comodoro Rivadavia a 
spring of petroleum was found at a depth of 530m. This dis- 
covery is looked upon as most important, and the Government 
have decreed that no mining claims will be allowed within a 
radius of five kilometric leagues of the place where the find was 
made. Experts have been sent down to Rivadavia to report 
| fully to the Government. 

In connection with the siege operations at Chatham, 


the use of searchlights showed that a balloon could be brought, 
unseen, to within 300 to 500 yards of the enemy’s works, provided 


trains of 600 tons will be run over it, electric locomotives being | the searchlights were kept on the enemy. It, however, seemed 
used. Electrical energy will be supplied at the northern end from | doubtful whether a balloon would serve any useful purpose so 
the Kander and Hagneck generating plant, and at the southern | close to a position, as an ascent could only be made if the 


ground close to the defence works was in the hands of the 
attack, and in that case the attacking force would probably be 
in possession of all the information which a balloon could obtain. 
On the other hand, without searchlights, a balloon at night, at 
ranges beyond 1000 yards, would be useful to the attack in 
| locating camps and ships in harbour. Lines of fire could be laid 
out and observation of fire made. 


end from the Louza works. No decision has yet been reached 
concerning the electric system to be used. Although the first 
cost will be higher for electric than for steam operation, it is | 
claimed that the operating cost will be lower. 


An African railway of some interest is now under con- 
struction westward across the desert from Farshut, a town on the 
Nile about 300 miles from Cairo. The line is known as_the 
Western Oases Railway, and in its construction a howe number of 
camels were used. This use of camels was the natural thing in 
the Libyan desert, but a real novelty in the way of strange uses of 
animals has been seen at Long Beach, a few miles from New 

York, until cold weather began. A great deal of construction is 
in progress there, and three elephants were employed for a time 
in handling heavy materials, probably the only case where such 
animals have been regularly used on construction work for any 
length of time in an American‘city, with the possible exception of 
Bridgeport, where a famous circus *has large permanent head- | 
quarters and the elephants are used to some extent. 


Tue British Commercial Agent in the United States 
reports to the Board of Trade that attention has lately been called 
both in the technical and daily Press of that country to a new 
process by which concrete is said to be made practically water- 
proof. ‘‘The method of doing this, which appears to be both 
simple and effective, consists in adding a small amount of ordinary 
clay to the cement. It is claimed that this not only renders the 
concrete impervious to water, but also strengthens it. Ordinary 
concrete is porous, and vast sums have been expended from time 
to time in the endeavour to make it water-proof. Now that rein- 
forced concrete is being so largely used, any practical method of 
preventing water from reaching the steel rods embedded in the 


In order to fac y , . , t 
ler to facilitate the collection aind deliver y of letters | ¢.ment would be of the greatest talus.” 


and packages in Vienna, the Ministry of Commerce is engaged 
upon a plan for an underground electric railway which would link 
tozether the chief and various district post-offices of the city, 

which number about 64. According to the plans which are now 
under discussion, the line would be built 25ft. below the surface of 
the ground, and the tunnel would have a height of 5ft. and a 
breadth of 4ft. 4in. The ‘stations would be built underneath the 
post-offices. The trains would run at 20 miles an hour, and would 
consist of a motor and three cars, each carrying as much as the 
ordinary post van. It is estimated that it would take seven years 
t> construct that line, whilst its cosf Would be enormous. It is 
stated that the line could be operated for much less than the 
present method of horse and van delivery, whilst the mails could 
b> handled in Jess than half the time now required for the vurpose, 


THE annual statement on the water supply of Man- 
chester was presented to the Waterworks Committee on January 
23rd. The average quantity of water supplied per day last year 
was 38,337,116 gallons. Of this 21,273,143 gallons came from 
Longdendale and 17,063,973 gallons from Thirlmere. In 1906 the 
daily supply averaged 37,016,113 gallons. Ten years ago the 
figures were 28,812,954 gallons, while in 1855 the average per day 

was only 8,078, 152 gallons. The average rainfall at Thirlmere was 
slightly above the average of the past thirty-one years, being 
87:2in., against 86°6in. In some of the gathering grounds the fall 
was exceptionally heavy, and in one case—Ullscarf—it reached 
107°2in. Last year’s average was 3in. more than in 1906, and was 
the highest since 1903, when it was 127-4in, 








| telegraphy. 





MISCELLANEA. 


Tue wireless telegraph station which has been erected 
for the Russian Admiralty between Sevastopol and Odessa has 
undergone a satisfactory trial. 

EXPERIMENTS are being made in New York with a new 
type of steamer to run 60 miles an hour. The keel is practically 
one huge propeller with flanges working up and down, enabling 
the vessel to travel at a great speed. 

His Majesty the King, who is patron of the Society of 
Arts, has granted permission to the Society to prefix to its title the 
term ‘‘ Royal,” and the Society will consequently in- future be 
known as the ‘‘ Royal Society of Arts.” 


LrEEps has decided to proceed with the Corporation’s 
Bill on sewage and tramways. Expenditure of over a million 
and a-quarter is involved in the sewage project, and the tram- 

ways proposals are set down at nearly £90,000. 



















































































































































A company has recently been formed in Geneva, \ 
Switzerland, with the title La Société des Mines de Houille et de 
Fer de la Russie Meridionale, to acquire and work certain coal and 
iron mines in the Ekaterinoslav Government of Russia. 


Ir is stated that army officers at Washington have in 
view a series of tests to demonstrate the efficiency of motor- 
driven vehicles for transportation of heavy stores in the field under 
all conditions to be met in the service, such as hilly countries, bad 
roads, and long distances from sources of supply of fuel. 


Iris reported that the Moresby Coal Company, near 
Whitehaven, which works extensive coalmines in West Cumber- 
land, has decided to sink two shafts at Moresby Parks, for the 
working of coal which lies at a great depth. The new colliery will 
adjoin Walkmill, one of the same company’s other pits. 


Tue Transvaal Government are co-operating in the 
contest for a prize of £1000 offered by Mr. Reyershach, on behalf 
of the Chamber of Mines, for the best drill produced by January 
Ist, 1909. The Government propose to offer an extra prize of 
money, and to allow drills for competition to be imported free of 
Customs duty and railway freight. 


In addition to the establishment of a torpedo-boat 
station at Cuxhaven, Germany now proposes to build a large dry 
dock in the lower reaches of the Zlbe, so that damaged warships 
shall not be obliged to pass through the Kaiser-Wilhe!m Canal in 
order to undergo repairs at Kiel. Cuxhaven was chosen as the 
site for the new dock; but, as its position is rather exposed. 
the naval authorities have selected Brunsbiittel, as that place lies 
further inland and is close to the Kaiser-Wilhelm Canal. 


To the members of the Devonport Royal Dockyard Boiler- 
makers’ ex-Apprentices’ and Apprentices’ Association, Engineer- 
Lieutenant G. E. Andrew, of the engineer manager’s department. 
recently delivered an instructive lecture on the manufacture of 
boiler tubes. Engineer-Lieutenant Andrew dealt with the manu- 
facture of boiler tubes by the Mannesmann, Steifel, and Robinson 
processes, showing by means of sketches how the tubes were made. 
He also referred to the rolling-on and rolling-off processes. 

RECENTLY the Cape Fear Power Company began 
the distribution of electric power to Fayetteville, N.C., from its 
water power electrical plant at Buckhorn Falls, on the Cape Fear 
River, 35 miles distant. This plant represents an expenditure of 
about £100,000, and is prepared to furnish about 4000 horse-power, 
3000 of this being guaranteed for twenty-four hours every day of 
the year. It is stated that surveys of the river three miles below 
the present plant indicate a possible development of 18,000 horse- 
power. 

THe Russian Ministry of Marine is considering the 
plans of two vessels destined to be used by the expedition which 
is to be sent out to explore the Arctic Ocean. This projected 
expedition was to have set out during the past summer, with the 
object of discovering a passage through the Arctic Ocean and the 
Behring Strait. However, it was not ready. The original idea of 
having these vessels built abroad has been dropped, and they will 
be built in the yards on the Neva, though the Neva yards have had 
no experience in building ships for navigating the Polar seas. 


A MOVEMENT is on foot to organise an employers’ 
association for the engineering trade in Coventryand district. 
The objects are set forth as being ‘‘ broadly to secure mutual 
action in dealing with matters of common interest,” and having 
‘particular application to dealings with trades unions and the 
terms of employment of labour.” Twenty firms, representing the 
motor, cycle, general engineering, and ordnance trades, have 
expressed their intention to join the association. The scheme has 
been the subject of some criticism in local labour quarters, where 
it is described as ‘‘a compact to smash up trades unions.” 


Ir is reported that the German Imperial Secretary of 
State for Posts and Telegraphs recently introduced in the Reichstag 
a Bill for the regulation of wireless telegraphy in accordance with 
the decisions of the International Commission of the Berlin 
Congress of 1906. The fundamental principle of the measure is to 
compel shipping companies and owners of wireless stations on land 
to arrange for intercommunication without regard to the system 
used. Permission to erect stations or to use wireless telegraphy 
will not otherwise be given. The Minister said that the measure 
was aimed at giving the fullest scope to all systems of wireless 


THE new 33-knot “ Tribal” type destroyer Tartar built 
by John I. Thornycroft and Co., Limited, carried out her official 
twenty-four hours’ fuel consumption trial on the 17th and 18th 
January.- We gather that notwithstanding the severity of the 
test and adverse climatic conditions, the trial was entirely success- 
ful, and to the satisfaction of the Admiralty officials on board. 
We are informed that the stipulated speed of 13 knots while 
running economically was exceeded, the actual speed during the 
period being 13-105 knots, while the consumption of the Thorny- 
croft boilers using oil fuel was within the limit provided for in the 
Admiralty contract. 

WE hear tnat preparations are in progress for carrying 
out the gun and torpedo trials of the new cruiser Minotaur. The 
probable date is February. 16th, but this will depend upon the 
progress which is made with the closing up of the machinery after 
the examination following the completion of the steam trials. As 
tests of the accuracy of the sights form part of the trials, it is 
probable that the vessel will be placed in dry dock before these 
take place, to enable the accuracy of the fittings to be verified. 
After being commissioned, the Minotaur will leave for Bantry, for 
calibrating tests.. She will be one of the first vessels to use the 
new ranges at that base. 


A CONFERENCE between the Advisory Committee on 
New Lighthouse Works and: the three lighthouse authorities of 
the United Kingdom took place last week at the Board of Trade, 
under the presidency of Mr. Lloyd-George. One of the most 
important subjects for consideration was the cost of fixing the 
submarine signalling apparatus at various points round the coast. 
the shipowners’ contention being that it should not be defrayed 
out of the Lighthouse Fund, but should be paid for by the Govern- 
ment, as the Royal Navy will largely benefit by its use. The 
apparatus has now been fitted on five lightships, and, in addi- 
tion to the large amount of tonnage already provided with it, the 
White Star Line has just decided to equip ‘all its cargo boats and 
the Allan Line eight of its fastes vessels, while the Union Castle 
Company is about to experimen with three of its intermediate 
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TO CORRESPONDENTS. 


pe Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

oma All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communicatwns, 

We cannot undertake to return drawings or manuscripts ; we must, 

therefore, request correspondents to keep copies. 
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University College, Gower-street, W.C. Annual general meeting. Presi- 
dent's address, *‘ The Centenary of the Geological Society.” 
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sritain. 
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Ordinary meeting. Discussion : 


Tue INstiruTION OF CiviL ENGINEERS. 
| at Great George-street, Westminster, 8S. W. 


| to Water Pressure,” by Sir John W. Ottley, K.C.LE., and Arthur W. 
Brightmore, D.Sc., MM. Inst. C.E. 
Investigation by means of India-rubber 

William Gore, Assoc. MM. Inst E. 
Ernest Prescot Hill, M. Inst. C.E. 
Students’ meeting. Paper, ‘‘ Electric Hardening and Annealing Furnaces,” 
by P. T. Steinthal, »., Stud. Inst. C.E. 
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Boiler Furnaces. 


| THE coal raised in the State of Illinois is soft, | 


Bex ‘ ; : ; 
| friable, and very bituminous. Its combustion with- 


|out the production of smoke in large volumes is 


| 
| with which those who design smoke-preventing 
| The University of Illinois has a steam generating 
| plant nominally of 2000 horse-power. It consists 
of two Babcock and Wilcox boilers, with chain 
grate stokers ; one Stirling boiler, with a chain grate ; 
one National water-tube boiler, with a Green’s 
chain grate; two Babcock and Wilcox boilers, with 
| Roney step-grate stokers; two Stirling boilers, 
with bar grate stokers; and, lastly, in an Engineering 
Station; a special Heine standard 


| 3 > 7 , ‘ , 
| boiler, with Green’s chain grate—that is to say, 


nine boilers in all. Any one of four well-known 


| types of boiler may be set over at least three well- 








known types of automatic stoker. A very careful 
inquiry has gone on for some time to ascertain 
the best method of burning [Illinois coal, so 


Monday February 3rd, at 8 p.m., at John-street, | 
Cantor Lecture: ‘‘The Theory and Practice of | 


Chairman of the Joint Committee of Pottery Manufacturers of Great | 


| ‘Experimental Investigations of the Stresses in Masonry Dams subjected | 


“Stresses in Dams: An Experimental | 
Models,” by John 8. Wilson and | 


Friday, February 7th, at 8 p.m. | 


| 


difficult. In many respects it is the worst coal | 


| 
| 


systems of combustion could possibly have to do. | ¢ 
| ture is very high. 





when perfect combustion is desired.” It is almost 
impossible to take up any paper or treatise on smoke 
prevention without finding it stated that the boiler 
plays an extremely important part; and this is not 
only true of boilers in general but of water-tube 
boilers in particular. Thus it has been found neces- 
sary to admit special air jets among the tubes of 
Belleville boilers,'‘and various arrangements of 
baffle plates have been adopted in combination with 
air holes to keep down smoke with other types of 
water-tube boilers. Mr. Breckenbridge advances the 
general proposition that “any fuel may be burned 
economically and without smoke if it is mixed with 
the proper amount of air atthe proper temperature.” 
The noteworthy feature of all the experiments made 
is that we read nothing about the introduction of 
air through jets above the fire or in the flues. In 
other words, practically all the air is admitted 
through the grates. The draught is supplied for eight 
|of the boilers by a stack 150ft. high and 6ft. 





{diameter inside. Boiler No. 9 is fitted with an 
|economiser and an induced draught fan. The 
chimney gives a furnace pull of about lin. No 


difficulty has been experienced in burning Illinois 
coal up to as much as 40 lb. per square foot of grate 
per hour without producing smoke. - When boilers 
}are forced much over 30 per cent. of their rated 
capacity, the probability that, smoke will be made is 
much augmented. But as much as 50 per cent. 
above its rated power has been obtained from a 
boiler without producing objectionable smoke. 

The solution of the whole problem lies, we are 
told, not in the judicious admission of air above the 
fuel, as ordinarily stated, but in making arrange- 
| ments to mix the air passing through the grate, and 
therefore hot, with the gases distilled from the fuel, 
and taking precautions to prevent the products of 
combustion from touching the cold tubes until the 
|intermixture of the air and gases and combustion 
are complete. The chain grate provides a means by 
| which the gas is evolved with perfect regularity, or 
nearly so; and the inside of the furnace is fitted 
| with a fire tile arch or roof immediately over the 
fire. The arrangement of these arches is peculiar. 
In some cases they are exceedingly short. They 
must not be confounded with baffle tiles hung on 
the lower row of tubes. The fresh coal, fairly 
uniform in size, advances slowly from the hopper 
on the grate toward the furnace where the tempera- 
The combustible volatile matter 
is continually being distilled from the coal, more and 
more rapidly, but with much uniformity, while it is 
passing under the combustion arch. Some of the 
necessary air flows in through the coal in the 
hopper, more through the grate under the arch, but 
by far the most flows through the red-hot coals on 
that part of the grate beyond the arch. This air is 
thus heated and made ready for combining with the 
volatile products flowing from beneath the arch, and 
all together mix and roll along on the bottom 
of the tiles forming the roof of the furnace. The 
points of interest are twofold. In the first place, 
without the brick roof to the furnace smoke cannot 
be prevented, and Mr. Breckenbridge’s dictum that 


that the smallest possible quantity of smoke shall | the type of boiler is of no consequence must be 


be made. 


for the information of other technical colleges, how | @?ch can be turned over the fire, 
The engineer- | is the influence exerted by this arch and the tiles on 


the inquiry came to be carried out. 


ing experiment station was established by action of | the steam-making powers of the boiler. 
It is | been known that if the grate is placed in a furnace 


the Board of Trustees, on December 8th, 1903. 
the purpose of the station to carry on investigations 
along the various lines of engineering, and to study 


| problems of importance to professional engineers 


and to the manufacturing, railway, mining, con- | 


structional and industrial interests of the State. | Pinges on the boiler plates or tubes. 


It may be worth while to explain here, | taken with the qualification, “so long as a brick 


The second point 
It has long 


wholly outside the boiler, combustion may indeed 


| be complete, but the steaming powers of the boiler 
| will be greatly reduced ; probably because the direct 


radiant heat from the burning coal no longer im- 
But in the 


The control of the Engineering Experiment Station | Illinois furnaces we have an important compromise. 


the College of Engineering. 
station staff, and, with the director, determine the 
character of the investigations to be undertaken. 
The work is carried on under the supervision of the 
staff—sometimes by a Research Fellow as graduate 
work, sometimes by a member of the instructional 
force. of the College of Engineering, but ~- more 
frequently by an investigator belonging to the 
Station Corps. The results obtained and a general 
description of the methods of investigation are 
published in the form of bulletins issued by the 
University at Urbana, Illinois. 

In August last year was published a bulletin by 
Mr. L. P. Breckenbridge, director of the station, 
giving particulars of the investigation referred to 
above, and in it we find what will strike many 
of our readers as a*novel and heterodox theory 
of smoke prevention. It is that “the boiler has 
very little to do with the smoke problem, except, 
perhaps, that some types of boilers lend themselves 
more easily than others to the necessary furnace 
construction, which is of the utmost importance 








The furnaces are not, so to speak, external to the 
Thus, for example, in the case of the 
Stirling boiler, the arches, one at a higher level 
than the other, serve to direct the flame straight on 
to the tubes, which are not protected in any way. 
It is to be regretted that Mr. Breckenbridge gives 
very scant information as to the steaming powers of 
the boilers. He is content to take the powers 
assigned them by the makers, and then say that 
they can be worked 20, 30, or 50 per cent. above 
this without producing smoke. The furnace tem- 
peratures. produced were, however, very high, 
reaching as much as 2700 deg. Fah. just behind 
the bridge. - Particulars are given for only one boiler. 
The . evaporation varied between 5°38lb. and 
8°24]b. of water per pound of coal from and at 
212 deg. Fah. Unfortunately, no information is 
supplied in this table as to the rate of combustion. 
The general conclusion which may be drawn is 
that, at all events with a highly bituminous or 
“ gassy ”’ coal, it is possible to use a modified brick 
arch and chain grate in such a way that, while no 
smoke will be produced, there will be no reduction 
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in the steam-making powers of any good type of 
water-tube boiler. This means that the judicious 
use of fire-bricks and the absolutely uniform supply 
of coal to the furnace, secured by the chain grate 
provided the coal is broken to a nearly uniform 
size, abolishes the smoke nuisance without the aid 
of any appliance of any kind, for the special 
admission of air above or below the burning fuel. 
The fireman is, of course, saved much manual 
labour; but, on the other hand, it seems to be 
clear that he ought to be well paid, and excep- 
tionally skilful. With the chain grate it is 
essential that the fuel shall be of uniform size, 
because if it is not, a large lump, taking longer to 
burn than a small one, may be finally pushed over 
the end of the grate not quite consumed. The fire- 
man’s skill is exercised in watching his fires and 
regulating the quantity of coal and the rate of travel 
of the grate, and the draught, in such a fashion that 
the whole of the coal shall be consumed. during its 
passage through the furnace, and yet that the bars 
shall be uniformly covered from end to end. As 
the number of firemen required will be compara- 
tively small, the extra pay can make no difference 
in the economy of a boiler plant. 


The “Reds” and the Engineer. 


MORE than a week has passed since the Labour 
Party, vowing it would ne’er consent, consented,”’ 
to be recognised as a body devoted to Socialism ; 
and the red necktie, ludicrous descendant of the 
Phrygian cap, was hoisted upon a pole at Hull to 
receive the homage of all true friends of the people. 
The week since that momentous decision was 
reached by the alarming majority of 45,000 votes 

alarming, ‘that is, to those unacquainted 
with the ways of these conferences—has been 
spent by the representative men of both parties 
in entertaining and instructing the gentle reader. 
Assertions and counter-assertions, denials and 
recriminations, have filled the air and teemed in the 
newspapers. One party has endeavoured to 
belittle the effect of the vote, the other has magni- 
fied it; and truth, struggling between the two, has 
been stripped of the garment of political discretion 
which hitherto has hidden her ugliness. Read it 
as we will, consider it as we will, the bare and 
naked fact remains that labour has declared for 
Socialism, and that its representatives in the House 
will, at no distant date, be tested by the catechism 
of Marx. 

We cannot but deplore this result, and we particu- 
larly regret that a trades union which for years has 
commanded our respect—the Amalgamated Society 
of Engineers-—should have headed the socialistic 
party. It must beremembered that this conference is 
practically a general council of all the principal trades 
unionsin this country, for no less than 181 such bodies 
are represented on it, and that its influence upon 
the hundreds of thousands of men and women 
engaged in British industries is enormous. To the 
bulk of these workers Socialism is only a name, but 
it is a name of much import. They are told that 
Socialism is another way of spelling millennium, 
and lacking the ability and the knowledge to 
weigh the case for themselves, they _ believe 
the assertion and are directed easily enough by 
their elected leaders. Now it may or may not 
be the’ fact that the majority of the trades union 
officials hold socialistic views: they have certainly 
hitherto not suggested them as a plank in their 
parliamentary platform. With occasional lapses of 
no particular moment or significance, the trades 
union council has concerned itself with trades union 
matters, and the members who have been returned 
to Parliament by the Labour Party have devoted 
themselves to the questions of labour and the 
problems connected with the working classes. We 
have said before, and we may here repeat again, 
that we regard the representation of labour in the 
House as a desirable thing, and since the officials of 
trades unions are men who have raised themselves to 
positions of responsibility and authority, and who 
have, moreover, the gift of impressing their views 
and sentiments, they appear to be very suitable 
representatives; but they must stick to their last. 
Our wish to see a fair and reasonable representation 
of labour in the House would be turned into very 
active animosity if we found that the labour mem- 
ber proposed to urge a policy which, could it be 
realised even in part, would inevitably overthrow 
the trade and prosperity of this country. That a 
similar view was held by the more sober members 
of the council was proved by the vote taken 
on the day preceding the triumph of Socialism, 
and by the serious warning pronounced by 
Mr. Shackleton. He clearly recognised that the 
duty of the labour representative is to see that 





proper attention is given by the Commons to labour 
problems, and he regretted that the party should 
propose to involve itself in a political whirlpool in 
which the identity of its objects would be lost and 
its value to labour destroyed. It is fairly clear that 
Socialism is accepted by a very large body of the 
representatives. Mr. Shackleton and those with 
him regretted the vote, principally because they saw 
in it the thin edge of the wedge which would split 
their party, and perhaps they are, as a matter of 
fact, also filled with socialistic ideas. But by 
whatever motive the conservative members of the 
council were inspired, the intention of their argu- 
ments was clearly that the business of the Labour 
Party is not to embroil itself in general political 
questions, but to look after the interests of labour. 
That is a proposition which not only received 
endorsement by other conservative speakers, but 
has since the meeting been indirectly confirmed 
by the attempts of some of the “ reddest’’ of the 
members to minimise the effects of the division. 

We have already said that, argue it as we will, 
the vote showed the popularity of Socialism with 
the artisan class, and that is a fact which the engi- 
neer, of all men, must not ignore. There are 
engaged in the metaland engineering trades nearly one 
million and a-half workpeople, and it is of the utmost 
importance that no one who can check the insidious 
spread of Socialism in that great army should lose 
an opportunity of doing so. This is not the place 
to discuss the false doctrine, the shallow reasons, 
or the ill-balanced and unsupported assertions of 
the street-corner politician, but it zs the place to 
remind the employer that it is street-corner logic 
he has to fight, and that he has a far more difficult 
task than if he had to put his case before well- 
trained and educated minds. Against folly the gods 
themselves contend in vain, and unbounded courage 
and persistency will be required if the bad influences 
of the socialistic element in the trades union 
parliament and the ill effect of the Hull vote are to 
be nullified. 


London Smoke. 


THE London County Council maintains, as is 
fairly well known, a staff of officials whose business 
is to prevent the evolution of smoke in the metro- 
polis. The head of the staff is Mr. James Ollis, 
and he has just furnished a report to the Council 
setting forth suggestions which are, at first sight, 
very far-reaching in their character, because they 
not only propose drastic legislation with regard to 
factories and railways, but to private houses as well. 
The most interesting of these suggestions is the 
second, which runs as follows :—'‘ That the London 
County Council shall have power by by-law, sub- 
ject to the approval of the Home-oftice or the Local 
Government Board, to bring under the terms of this 
provision other instancey of avoidable smoke 
nuisance, and to prohibit the adoption in new or re- 
constructed factories, premises, or buildings, of any 


furnace, or grate, or other fuel-consuming apparatus | akan na a: FS: 
. . | generating stations and factories on, it is n¢ 
of a type which shall have been proved to the satis- | S°7CT@UNS Stations ¢ : . 
| necessary to say more than a few words. 


faction of the Council to produce an unnecessary 


amount of smoke.” 
this be adopted, the London County Council will 


shall be in the future; at all events, the grammati- 


interpretation, and the whole tenour of Mr.. Ollis’ 
report justifies it. 

The arguments used are in no way new; they 
date back to the days of Queen Elizabeth. They 
are, in certain respects, equally true and _ futile. 


It will be seen that, should | : 
| evolution 
have power to decide what the domestic hearths | deficient, and 





|} or steam. 





premises, within the City of New York, or upon the 
waters adjacent thereto, within the jurisdiction of 
the said city. 

We confess that we fail to see any substantial] 
difference between this and our Smoke Prevention 
Acts. The effect of it is, he says, that anthracite 
alone is burned, and that the air is therefore always 
clear. But a principal reason for this is that in 
New York the open fire is as compared with 
London almost non-existent. All the heating jigs 
done by steam radiators, or hot-water pipes or 
close stoves. These things possess their adyan- 
tages, no doubt, but no one assumes that they are 
specially conducive to health. They are so entirely 
unsuited to the home life dear to English people 
that after at least’ half a century’s earnest endeavour 
to popularise them they are as far from adoption 
to-day as they were at the beginning. Again, Mr, 
Ollis has overlooked the difference in condition 
between a city like New York, situated on an island 
open to the Atlantic, nearly 1000 miles south of 
England, and London, built in the valley of a small 
river, with a much wetter and milder climate, where 
the temperature changes through wide ranges 
almost from hour to hour. Any intelligent observer 
must arrive at the conclusion that it is the climatic 
conditions of a country or a locality, and the 
quality of the fuel, that ultimately settles what must 
be the method of heating domestic dwellings or public 
buildings, and not prejudice or custom. The stove of 
Russia, the open hearth of Great Britain, the 
steam radiator of New York, and the blubber lamp 
of the Esquimaux are all survivals of the fittest, 
concrete examples of the philosophy of the condi- 
tioned; and it requires some self-confidence to 
assert that changes for the better are certainly 
practicable. For domestic purposes the only 
possible means of getting rid of soot absolutely lies 
in the substitution of gas—or some smokeless fuel, 
like Coalite, for example—for coal. Anthracite can 
never become popular, as those who have tried it, 
fully and fairly, will testify. The experience of the 
last fifty years goes to show that probably all that 
can be done has been done with household fire- 
places. Even Mr. Ollis seems to admit this, and 
holds that the hope of the future lies in educating 
the populace of London up to the point when they 
will abjure the open heaith in favour of hot water 
As far, moreover, as the evolution of 
soot is concerned, we are disposed to think that the 
evil is exaggerated. Very large quantities of soot 
are deposited in our chimneys ; and yet more might 
be collected if they were swept oftener. In 6 
weather the air of all great cities is heavily charged 
with dust, and it is well known that without dust 
there is no fog. The difficulties that stand in the 
way of the heating and ventilating artist have 
received within the last few weeks ample recogni- 
tion at the hands of judges and counsel at the New 
Bailey, where all the resources of science have 
produced conditions which have been termed 
““ murderous.” 

Concerning the conditions obtaining in electric 


All, cer- 
tainly, is not done that might be done to prevent the 
of smoke. Boiler power is too often 
the firemen incompetent and_in- 


subordinate. We show in another place to-day 


| that an excessively bituminous coal is being burned 


cal construction of the passage quoted permits that | . aes 
|in the United 


States without the evolution of 
smoke by the use of chain grates and brick arches. 
Where the conditions permit of the use of regular 
automatic stoking, smoke reduction is always 


| possible. But all this is a side issue; the main point 


The whole Thames Valley is subject to fogs in} 


winter. 
fog dark in colour. 
should be kept out of fog. 
system of combustion can do is comprised in the 
elimination of soot. Apart from this, the air would 
not be purer; it is doubtful if it would be so pure. 
The percentages of sulphur and carbonic acid 
could not be diminished, and that of carbonic 
oxide—a most dangerous gas, with whose iniquities 
no other product of combustion can vie—would 
probably be largely augmented. The houses in 
which anthracite is burned in open fires are 
usually the victims of sulphurous and sulphuric 
acid, to a degree unknown where bituminous 
coal is burned. 
our attention on the soot nuisance. 

it and with it alone that it is worth 
attempt to deal. Mr. Ollis cites the City of New 
York as an example of what can be done; and the 
doing is, he says, the result of the following 
ordinance: No person shall cause, suffer, or allow 
dense smoke to be discharged from any building, 
vessel, stationary, or:locomotive engine, place or 


It is highly desirable that soot 


All that the most perfect | 


Here, as in other great cities, soot makes | 





We may therefore concentrate | 
It is with | 
while to | 





of interest is Mr. Ollis and the domestic hearth. 


INDIAN RAILWAY ECONOMICS. 


No. I].*—THE INEFFICACY OF PRESENT DAY INDUCE- 
MENTS. 


THE review, thus far, has put us in possession of an 
answer to the opening inquiry touching the nature of the 
circumstances which have, in the course of time, 
brought about the present serious block in the progress of 
Indian railway extension. Want of homogeneity in the 
interests of all sharing in the projects has led, if not 
actually to a cul-de-sac, at least to a pass so narrow as to 
threaten further advance. With this bench-mark reached, 
the next step is to survey the position ahead and to ascer- 
tain, if possible, how best the obstructions confronting 
the authorities can be cleared, and a flow of capital be 
induced. 

Through the effluxion of time, or by pre-determination 
of the contracts, under powers vested in Government in 
these legal instruments, the old 5 per cent. contracts have 
now all fallen in. Many of the lines have been purchased 
by the State, outright or partially, and the guaranteed rate 
of interest on such indentures as remain wholly or 
partially undetermined now varies from 24 to 4 per cent. 


* No, II, appeared January 17th, 
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on limited capital only. With few exceptions the lines 
are producing dividends in excess of the guarantee, and 
the incentive to extravagance obtaining under the original 
contracts has been in a great measure replaced by 
watchful economy in both revenue and capital expendi- 
ture in the interests of the shareholders. On the other 
hand, the raising of fresh capital has been by no means 
facilitated. The cautious parsimony exhibited by the 
Government of India when winding up some of the larger 
covenants was justified in a sense by the fact of the Imperial 
fnances having for many years previously borne the 
heavy burden of making.guod deficits below the guaran- 
teed dividends, but their so-called policy of greed was 
misunderstood in the City, and this unfortunate cireum- 
stance has added largely to the difficulties of the money- 
raising problem. 

Incidentally, it may be said that to the lay mind it 
would appear that as the existing railways of India have 
now in the aggregate justified their creation by a financial 
return in excess of the- rate at which the State can raise 
money by direct borrowing against the security of the 
general revenues, the raising of capital by the State would 
represent in the simplest form a solution of the question. 
But the financial advisers to Government seemingly 
shrink from a substantial addition to the National Debt 
in a commonwealth where the failure of Nature’s bounty, 
the copious monsoon, may at any time force the autho- 
rities to seek relief by a rise in taxation. Another ever 
present menace is a call on the Treasury to defray the 
cost of frontier punitive military expenditure in subjuga- 


gencies as these—impossible to foresee—account fully 
for the constant readjustments of available finances by 
the custodians of the Imperial budget. The answer of 
the uninitiated to these and similar arguments would pro- 
bably be that no progressive dominion, however inhe- 
rently wealthy, has ever yet maintained its progress 
without at the same time boldly incurring the concomi- 
tant liabilities, and that, moreover, in an undeveloped 
country like India, only just beginning to respond to the 
civilising mission of European endeavour, the importance 
of guarding against a set-back is as evident as is the 
danger of undue precipitancy. If railways, canals, 
and other publie works can be trusted to prove re- 
munerative, even ultimately if not immediately, it 
stands to reason that the benefits, both direct and in- 
direct, accruing to the community through their pro- 
motion well worth striving for even at the 
risk of some possible temporary financial embarrassment. 
Be this as it may, direct borrowing, except in a limited 
degree, has been so far negatived, and some more subtle 
way of obtaining money is being groped for. Amongst 
other alternatives it has been suggested that railway 
loans—that is to say, loans raised solely on the security of 
railway earnings, each railway or group of railways 
speculating on its own account—would relieve Imperial 
finance of direct responsibility, and at the same time 
float a class of stock likely to prove more popular in the 
City than Government paper, by reason of its being spiced 
with the attractive pos-ibility of avery much wider margin 
of fluctuation in market value. A large proportion of the 
investing public wants arun for its money, and is quite 
prepared to face risks, provided prizes turn up occasion- 
ally, but the objection advanced to this scheme is the 
complementary exclusion of the more soberly inclined 
investors, such as trust property and insurance funds, on 
which railways largely depend. Possibly some kind of 
compromise, in the shape of a very moderate guarantee 
by the State, would meet the case, but Government audit 
control in any shape would, it is conjectured, hopelessly 
check in such a class of investments that very elasticity 
ostensibly preferred as its chief attraction. It is also a 
question whether new railway projects in the aggregate 
could bear the strain during the first few years repre- 
sented by the ambitions of speculators. A fixed guarantee 


are 


of interest to be met, in the absence of surplus profits, by | 


the capital accounts of the companies, could scarcely be 
stretched beyond the period required for construction, and 
the lines once opened 
be compelled to await for an inordinate time a slowly 
rising tide of commercial development. Thatthe prosperity 
of some of the much needed railways in the completion of | 
the general transcontinental. system of communications 
will inevitably be retarded, pending the growth of the 
civilisation which follows in their train, is a factor to be 
faced, and one seemingly to be met only by the reserva- 
tion of all available State surplus funds with which to 
build such lines as public works, no such funds being allotted | 
in the future towards the construction of lines estimated | 
to yield immediate profits. Amongst others, military | 
railways would come under this category—leaving to 
private enterprise such projects as are urgently needed to 
co-ordinate with the Government irrigation schemes in 
the movement of the large volume of produce which 
springs up instantly on the opening of new inundation 
canals in erst-vhile barren districts. Railway promoters 
have, or should have, also open to them a fair field in 
building feeders to main arteries, in short-cirecuiting by 
chords, in doubling tracks where traffic is congested, and 
Mraising the standard of efficiency on many of the rail- 
ways which now compulsorily shut out paying traftic, 
being unable to accept it by reason of the want of larger 
capacity rolling stock, heavier metals, stronger girders, 
roomier goods and workshop accommodation, additional 
sidings, and plant of a more modern description, not to 
Mention many other shortcomings. 


It is clear that India will have to pay more for her rail- 
Ways if resources are obtained through vicarious agency 
Insteal of by direct State financing, and should 
the Government be, to their own conviction, well advised 
in adhering for ulterior reasons to their present restricted 
and prudent policy, which prohibits the flotation of loans 
on an extensive scale, they must be prepared to accept 
this drawback as an axiom without further hesitation. 

at the authorities are, moreover, committed by the 
Policy of their predecessors, as well as by the spirit of 
the age, to a forward industrial policy from which there 





profits failing—shareholders might | 


| usual charges. 
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| can be no retreat, without incurring still graver respon- 
| sibilities than are involved in mere fiscal perplexities, is 
| a fact no longer to be ignored. The momentum given, 
so far, by transport facilities and the opening out of the 
country to trade cannot be arrested. The same growing 
| impulse is taxing the best endeavours of the officials in all 
directions ; in the irrigation department, the educational 
| branch, municipalities, harbour improvements, forestry, 
police, forensic machinery—in all sections is heard the 
| clamour for more things and better things to satisfy and 
| keep pace with the awakening ambitions of the multitude. 
The openly proclaimed desire to combine with efficient 
governance the far more comprehensive task of western- 
ising the people is producing the inevitable effect of run- 
ning up the little bill. If civilisation is good it is also ex- 
pensive, and India, in tacitly electing to accept it—at the 
instance of the example and advice of its rulers—uncon- 
sciously but indubitably elects to bear, as a consequence, 
the inevitable cost. 

That much more elasticity must therefore be introduced 
in order successfully to attract railway capital than is 
contained in existing invitations for tenders is self-evident. 
The Railway Administration Report, published yearly by 
the Simla Secretariat, now contains particulars of these 
invitations. The volume comprises a statistical record of 
the greatest interest touching every feature of working on 
the railways of India severally and collectively; it also 
includes histories of their inception and construction, 


particulars as to their present administration, and the | 
‘ | financial results of their operations to date. 
tion of warlike tribes seldom at rest, and such contin- | 


recent number deals with the year 1906; the price is 
2s. 8d., and it is obtainable in London or on the Conti- 
tinent from any of the agents for the sale of books pub- 
lished by the Superintendent of Government Printing, 
Calcutta. It will be observed, in studying the publication, 
that the Government of India take the public freely into 
their confidence ; nothing whatever in respect to Indian 
railway working is concealed, and railway promoters have 


thus every opportunity of making a close investigation of | 


their subject. No such minute and exhaustive statistical 
review is produced in this country by the railways or the 
Board of Trade, yet in England promising railway 
projects do not remain for long neglected, the trouble and 
expense of pushing them through Parliament notwith- 
standing In India no Act is required, and the negotia- 
tions between the companies and the Government are, 
or ought to be, of a comparatively simple character. 
Unfortunately, the Secretariat, seemingly stilt smarting 
under some of the evils bequeathed by the original 
guaranteed system, have fenced themselves in with 
barriers which the company promoter is too indifferent to 


attack. Appendix 41 of the Blue-book—ostensibly prepared | 

i a view antice private ec anies—is | : - 
with a view to entice private companies—is for the pur- | first hand their requirements. 
| that ‘“‘ it is very undesirable that the purchase department 
| be made judges of the suitability of articles, for, in the 


pose nearly worthless. To begin with it is a réchauffé of a 
resolution dated 1896, and consequently twelve years 
behind the times. Secondly, it has reference only to 
“branch lines forming feeders either to State lines worked 


by the State or to railways worked by companies,” | 


care being taken to emphasise the stipulation that 
“it should be clearly understood that these conces- 
sions are not applicable to the large or more important 
railways or to mountain branches, for which separate 
negotiations are in all cases necessary.” 

Turning to the “ concessions,” we find them carefully 
wrapped up in about twenty-four paragraphs, every one 
of which represents virtually a stringently protective 
clause. When unfolded they amount to this: 

(1) No offer will be entertained that requires a guar- 
antee exceeding three per cent., with such share of the 
surplus net profits as may be agreed upon. 

(2) As an alternative the company may receive a| 
dividend of 3} per cent., provided net earnings from | 
local and interchanged traffic be sufficient, and provided | 
always that the payment so made to the branch company | 
shall in no case exceed the net earnings of the main line 
from traffic interchanged with the branch. 

(3) Interest may be paid out of capital during construc- 
tion at a rate to be agreed upon in each case. 

(4) Land will be provided free, but such grant will not 
include land for quarrying, ballast, brick-burning, and 
kindred purposes. 

(5) Telegraphs will be supplied by Government at the 


(6) Existing surveys can be had free of charge; new | 
surveys must be paid for. No responsibility will be | 
accepted by Government respect to Government | 
surveys or their accuracy. 

(7) Railway material for the branch line will be carried | 
over State lines at the special rates prescribed for such | 
materials belonging to State railways. 

In consideration of these indulgences—proffered, it 
will be observed, under reservations in nearly every case | 

the Government of India further reserve the right of | 
enforcing close supervision in all matters whatsoever 
touching the spending of or raising of additional capital, | 
the designs of the railways, rates and fares, audit of 
accounts, classification of goods, number and timing of | 
trains—in short, complete control in general administra- 
tion—and, lastly, the option of purchase outright at the 
expiry of twenty-one years at a maximum price of 120| 
and a minimum of 100 per cent. of cost price, the formula | 
applicable being based on twenty-five times the annual 
average net earnings, excluding rebate payments, if any, 
made during the triennial period preceding the closure. 

It is evident that such terms, even were the promulga- 
tion extended so as to include new long trunk roads, as 
well as feeder lines, would not be calculated to meet any 
demand on the Stock Exchange for foreign investments. 
The conditions have obviously been drawn up by examiners 
of accounts—familiar with the handling of the old con- 
tracts—whose paramount and laudable idea is the pro- 
tection of Government interests. Such are not the 
officials competent to frame a prospectus for a private 
railway company. 

There is no speculative savour about these proposals, and 
consequently no commercial vitality. The translation of 
the old “Government of India in the Public Works 


in 








The most | 


Department (Railways)” into a peripatetic “ Railway 
Board” constituted on “commercial lines”—the chief 
item of reform introduced at the instance of the English 
Railway Commissioner who advised on Indian railway 
economics some years ago—would, it was at the time 
contemplated, serve toignite that spark of business vitality 
found wanting. But the attributes of an office cannot be 
changed by merely changing its name, hence under the 
new régime we still find these twelve-year-old fly-blown 
goods exposed in the shop window, and still drawing 
few, if any, customers. Is it reasonable to anticipate a 
great “spring sale ’’ when Mr. Morley’s committee, now 
completing their labours, issue their report, and to hope 
that something more fresh and modern will be found to 
replace this old rubbish? What the new window dressing 
should be like is the next question. 


LITERATURE. 


tailway Stores Management. By William Oke Kemp- 
thorne, Chief Storekeeper (Construction and Survey), 
Nigerian Government Railway, late of the New Zealand 
Gevernment Railways, Central South African Railways, 
and the Beira, Mashonaland, and Rhodesia Railways. 
London: E. and F. N. Spon, Limited, 57, Haymarket. 
New York: Spon and Chamberlain, 123, Liberty-street. 


At first thought it seems hardly credible that a book of 
268 pages could be written on the Stores Department of a 
railway. Yet Mr. Kempthorne has achieved this and done 





| Accounting Department; 


| elsewhere will find much of value 


| reference to a few salient points. 


the work well. It is true that the method adopted of 
summarising each subject leads to repetition, but that, 
maybe, is a good fault. The author divides the work of 
the Stores Department into various heads, and these into 
sub-divisions ; then deals with each of the sub-divisions 
and summarises each head, putting down his arguments 
and deductions under numbered conclusions. There are 
six parts:—I. General; II. Staff; III. The Purchase 
Department; IV. The Storekeeping Department; V. The 
VI. The Inspection Depart- 


ment. These are subdivided into twenty-six chapters, 


| with two appendices, a list of forms and books, and an 


Mr. Kempthorne pleases us in one respect in par- 
ticular. He is neither too departmental, nor is he carried 
away by the importance of his position. Early in the 
book he says that a chief storekeeper—the Controller of 
Stores—should have an intimate knowledge of the require- 
ments of all the other branches of a railway service, and 
that it is desirable that he should have spent some time 
in the other departments of the service, there to learn at 
In another part he admits 


index. 





first place, the requisitioner knows his own wants best.” 
Further on there is an acknowledgment that “it is good 
policy to have some stores for maintenance—1.e., way and 
works—requirements and some for locomotive require- 
ments, and so on, and have them placed where most 
suitable to supply those requirements. This is a great 
convenience to those departments, but it is inconvenient 
to the Stores Department.” Some severe strictures are 
passed on the evils of colonial railways having to pur- 
chase through the Crown Agents, and another good point 
is the necessity for each department to standardise their 
requirements. Whilst the book has a special application 
to railways abroad, yet anyone int2rested in the ordering, 
purchasing, and use of stores on railways in England or 
in it. 


Strength of Materials: A Manual for Students of Engineering. 


By William Charles Popplewell, M.Sc.  (Vict.), 
A.M. Inst. C.E., &c. Oliver and Boyd. Edinburgh: 
Tweedale-court. London: 10, Paternoster-row, E.C. 


1907. 
Tue author says that his object in writing this book was 
to give a “ working knowledge of the fundamental prin- 
ciples involved in problems of machine and structural 
design.”” After a careful reading, it is with much pleasure 
that the reviewer can state that this object has been most 


| satisfactorily fulfilled, both as regards the subject matter 


and the clearness of the style. The subject is divided 
into two parts: in the first the nature and intensity of the 
forces acting on the material are dealt with, and in the 


| second the effect which these forces have upon the internal 


structure of the material is discussed. The book contains 
fifteen chapters and an appendix, and concludes with a 
collection of numerical examples to be worked out by the 
student. There are 105 figures in the text, which are 
more than usually clearly drawn and reproduced. The 
length of this review does not permit of more than a 
Poisson’s ratio is 
lucidly explained and made use of afterwards in a clearly 
expressed proof of the relation which exists between the 
moduli of linear elasticity, of rigidity, and of cubic elas- 
ticity, denoted respectively by E,G, and K. The com- 
bination of stresses, which recently has received the 
attention it deserves, is explained at some length, and is 
applied to the case of an engine crank shaft, and a neat 
proof is given of the usual formule for obtaining the 
equivalent bending moment. It is pointed out that these 
usual formule are not based on the more complete theory 
of elasticity, that is, do not take account of Poisson’s ratio, 
and that the more correct value, as given by Grashof, is: 


3 5 s 
=2M+ 24/4 


equivalent bending moment. The distribution of 
shear stress at a cross section of a loaded beam 
is clearly explained; this is a matter which is im- 
portant, and which is seldom given in text books on 
this subject. The strength of thick cylinders is investi- 
gated at some length, use being made of Poisson’s ratio, 
and a proof is given that, unless initial stress is applied, 
it is impossible to have an internal pressure greater than 
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the yield stress in a ductile material, or than the ultimate | 
stress in the case of a brittle material like cast iron. In | 
Chapter XIV. the limit of the elasticity is discussed, and | 
it is shown that at present there is a considerable uncer- | 
tainty in the matter, and that there are five points on the 

stress-strain diagram which have claims to the name of 

limit of elasticity; and, in addition, there is the yield 

point. The latest ideas in connection with repeated and 

reversed stresses are discussed, including the recent expe- 

riments by Reynolds and Smith and Stanton. We are 

somewhat surprised, however, that no reference is made 

to impact tests. We can recommend this book with full 

confidence as giving the essential information required 

by a designer of either structures or machinery. 


SHORT NOTICES. 

Practical Calculations for Engineers. By C. E. Larrard, 
Assoc. M. Inst. C.E., and A. Golding, Assoc. M. Inst. C.E. 
London: Charles Griftin and Co., Limited, Exeter-street, 
Strand, W.C. Price, 6s. net.—There are many books on 


practical calculations for engineers, but we know of few | 


which deal more ably with the subject than the one before 
us. It is essentially of a practical nature, and the authors | 
appear to have taken considerable trouble to reduce the 


mathematics involved in the calculations to their simplest | 
sections. The | 


divided into four 
usually known as 


form. The book is 


first deals with what is elementary 


mensuration, and also the use of the slide rule and | 
The second section contains six chapters | 


squared paper. 
dealing with the principles of moments ; work, power, and 
energy ; transmission of work through machines ; and cen- 
trifugal problems. 
boiler calculations are considered. 
section the authors discuss the commercial side of engineer- 


ing, and give chapters on calculations of weights, estimating, | 
The book is clearly illus- | 


and the remuneration of wages. 
trated throughout, and the diagrams are not complicated by 
unnecessary detail work. The book is elementary, but 


students and young engineers, for whom it is particularly | 
adapted, will be able to glean much information from its 


pages. 


London : 
Price 6s. net.—The book is divided into six parts. In Part I. | 
the authors deal with weights and measures and considers 
standard units of various countries, comparison of prices and 


rates of exchange. Conversion and other tables are also given. 
Part II. deals with data relating to force and energy and | 


gives mechanical units, electrical units, &c. Part HT. is 
devoted to data relating to water, and contains constants and 
information concerning the measurement of the blow of 
water, &c. The next section gives data relating to air and 
steam. In Part V. data specially relating to mining is con- 
sidered, and density and other physical properties of various 
mineral substances, ores, metals, &c., hardness of gem stones, 
linear expansion of the principal metals, ore tonnage per unit 
area, underground temperatures, data relating to gold and 
copper values, units of mining area of different countries 
are dealt with. The last section is devoted to trigono- 
metrical and miscellaneous formule co-ordination of survey 
points, comparison and verification of standard measures of 
length, and various tables. The tables of weights and 
measures have been compiled from the latest publications of 
the *‘ Bureau International des Poids et Mesures *’ and of the 
Board of Trade. 

Post-office London Directory for 1908: With County 


In the third section steam engine and | 
Whilst in the final | 


Mining Tables. By F. H. Hatch and E. J. Vallentine. | 
Macmillan and Co., Limited, St. Martin’s-lane. | 





Suburbs. London: Kelly’s Directories, Limited, 182-3 and 

4, High Holborn, W.C. Price, subscribers, 25s.; non-sub- 

scribers, 30s.—The Post-office Directory for 1908 contains | 
3510 pages, and with the County Suburbs 4689 pages, exclu- 
sive of advertisements, The usual care has been bestowed 
upon the production of the new volume, and the various 
divisions of the work have been corrected down to the latest | 
moment compatible with its appearance about the middle of | 
December. The book which has been sent to us is excellently | 
bound, and it contains the usual maps of London and the 

surrounding suburbs. | 


OBITUARY. 


EDWIN MUIR. 


MR. EDWIN MUIR, whose death occurred on January 19th, 
at his home, Higher Broughton, Manchester, was born in 
1842, and was the fifth and youngest son of the late Mr. 
William Muir, of Messrs. Wm. Muir and Co., Britannia 
Works, Strangeways, Manchester. After serving in his | 
father’s engineering works, Mr. Muir was articled for three | 
years to the late Colonel John I. Mawson, civil engineer, of 
Manchester. During this time he was chiefly engaged on 
hydraulic and railway works, in which he gained much 
experience. He also assisted Colonel Mawson upon water- 
works for Bury, Radcliffe, Kendal, Knutsford, &c., and upon 
plans and works connected with the Cheshire, Midland, West 
Cheshire, Stockport and Timperley, and other railway works, 
comprising a great extent of bridgework over roads, rivers, 
and canals. After the completion of his articles Mr. Muir 
was engaged by the late Mr. James Simpson, M. Inst. C.E.., 
Past-President of the Institution, as assistant resident 
engineer on the Aberdeen Waterworks, which on completion 
were opened by the late Queen Victoria. He was then 
engaged in carrying out extensive engineering works for the 
Commissioners of Police in connection with the Aberdeen 
sewerage works. 

In 1868 Mr. Muir was appointed engineer to the Rochdale 
Canal Company, and was also appointed by the Lancashire 
and Yorkshire Railway Company engineer to the Manchester, 
Bolton, and Bury Canal, which waterway was practically re- 
constructed during his connection with the company from 
his plans and designs, and carried out by him. At the same 
time he enjoyed an extensive and varied practice in Man- 
chester as a civil and consulting engineer for many years, 
and retired from active engineering practice about twelve 
years ago, since which time he has been engaged in archi- 
tectural work. 

Mr. Muir was elected an associate member of the Institu- 
tion of Civil Engineers on the 4th April, 1871, and was 
transferred to the class of members on the 27th November, 
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ELECTRICALLY-DRIVEN RADIAL DRILLING 
MACHINE. 


THE standard radial drills, made by James Archdale and 


Co., of Birmingham, are arranged to be driven either by | 
| belt and cone pulleys or by constant speed belt, change- 
speed box, and silent chain gear, but they are sometimes | 


arranged to be driven direct by an electric motor, and the 


84 Spindle Speeds 
from Ato 587 RPM. 
Motor has 21 Speeds from 


300 to 900 Revs. Per Min. 


Motor 


Traversing —~ 
Spindle 


Change Speed’ Handle 
Lever 


cient to give the proper speeds for all the different sizes of 
drills that can be used. The change-speed gear is therefore 
provided, and by using in conjunction with it the double gear 
on the saddle, 84 speeds of spindle can be obtained, the 
changes being instantly made by the movement of the lever 
shown, which actuates friction clutches. 

The frame is of the makers’ usual design, the column being 
connected to the upright bracket by a steel tension bolt 


Reversing Wheels 
Handle for Changing Gear 


Handle for 
—j feed Clutch ~_ 


Reversing 
\Aeversing Lever Lever 





All Mechanical Changes of Speed 
made Instantly and WithoutShock, 


The Engineer 


ELECTRIC RADIAL 


accompanying figures illustrate a new 3ft. 6in. machine 
fitted with a variable speed motor and provided with further 
changes of speed obtained by an intermediate change gear 
enclosed in a box as shown. 

To drive this size of machine at speeds and feeds suitable 
for high-speed twist drills requires 8 horse-power, so that 
the motor is necessarily large ; and although the speed of 
the motor can be varied, this variation is not nearly suffi- 














DRILLING MACHINE 


passing through to the base. The radial arm swings on 
special roller bearings, and is of deep box section, the 
spindle being arranged as close as possible to it to avol 
spring or torsional effect. The saddle is guided on square 
edges on the arm, and there are rollers on the top edge, which 
| render its movement easy, and in order to lock it firmly 4 
taper key extends the whole length of the saddle, and it's 
| operated by a handle, pinion, and rack. This is a very com 
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mendable arrangement. The spindle is driven through a 
powerful friction clutch of special design. The double 
gearing is also carried on the saddle, and the change from 
double to single gearing can be made by the movement of 
a lever whilst the machine is running. The spindle can be 
instantly reversed without shock whilst running at the highest 
speed, the reversing gear being operated by friction clutches. 

The arrangement of the spindle, which is 2}in. diameter, 
is that now generally adopted by the best makers. It is 
balanced, can be raised or lowered quickly by hand, extends 
in one length through upper and lower guides, and is graduated 
in sixteenths of an inch for drilling to depth. The feed 
motion is positive, and can be instantly changed by lever with- 
out stopping the machine to give ?yin., gyin., zdgin., 
and ;é,in. per revolution of the drill, and it can be engaged 
and disengaged by the simple movement of a lever. This is 
avery important time-saving feature when drilling a number 
of holes at high speed. 

Special attention has been given to efficient lubrication, 
and all the principal bearings are fitted with ring oilers, 
enabling them to run for a considerable time without atten- 
tion. All the bevel wheels are of steel, the teeth being 
uccurately planed, and the feed motion is of forged steel. 

The drawing of the machine, with the uses of all the levers 
indicated, removes necessity for much further description. 

As will be seen the change-speed box is close to the motor, 
and contains two shafts, each carrying two wheels of different 
diameters. The lower shaft with its wheels is driven direct 
from the motor. The wheels on the upper shaft are driven 
by those on the lower shaft, and run loose on the shaft, as 
they will necessarily run at different speeds owing to the 
differences in their diameters. Either wheel can be connected 
to this shaft by means of an improved and powerful friction 
clutch by movement of the lever shown. Two variations of 
speed are thus obtained without any alteration of the speed of 
the motor. Further, by introducing the double gear by means 
of the handle marked *‘ handle for changing gear,’’ two more 
speeds are obtained, making four changes, so that with 
twenty-one variations of motor speed eighty-four spindle 
speeds are secured. 


If it were possible to have a variable speed motor with a 


LATHE FOR TURNING AND FLUTING SHAFTS. 


A LATHE has recently been constructed by Messrs. Pollock 
and Macnab, Limited, Bredbury, for turning and fluting 
shafts up to 20ft. long. The shafting, a section of which is 
given in Fig. 3, is intended for use in gold crushing machinery, 
and is of steel Tin. diameter perfectly parallel. It has ten 








permits a good length of bearing for the carriage, while the 
| apron mechanism is brought in close proximity to the portion 
| of the bed where the thrust is exerted ; and the whole of the 

twist ofthe carriage is taken on the front shear, so that the 

thrust of the pinion on the rack exercises a straight pull, with 

a minimum of torsion and steady feed. The loose headstock 
| is fitted with a side adjustment for taper turning, and has 
| keep plate adjustment, so that the tightening of this brings it 
| into alignment with the fast head. 

The apron feed motions are controlled by a dropping worm, 
which can be engaged or disengaged instantly. When this 
worm is engaged the feed wheels in the apron rotate, and 
any feed motion can be instantly engaged. The whole of the 
wheels‘ are supported in a double apron giving two bearings 
for the feed shafts and no overhang. The worm drive for 
the apron is fitted with ball thrust bearings, and the carriage 
can |be stopped at any point in the traverse by automatic 
disengaging gear. The relieving motion on the carriages 
Fig. 1, is actuated by means of a shaft A at the back of the bed 
and mitre gearing B. The shaft A runs at a ratio of 10 to 1 
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Fig. 3-FLUTED SHAFT 


with the main spindle, and the cam shaft G is driven at the 
same speed as A. On the shaft G a pair of formed cams C 
are carried, one being keyed to the shaft and the other 
notched on to the auxiliary slide. 3ehind the slide is a 
rubber buffer D, one end of which is carried in the slide and 
the other end is adjustable by a screw. As the shaft to be 
operated upon makes one revolution the cam is operated ten 
times, and gives to the tool the motions necessary to form 
the ten parallel grooves. 

The back rest on the carriage is operated by an independent 
screw, and is arranged to carry one or two tools, one for 
roughing and the other for finishing cuts. The gear wheels 
in the feed box are of steel. By turning an indexed wheel 
any of the feeds can be instantly engaged while the lathe 
is in motion. There are eight rates of speed for each speed 
of the spindle, and also a reversing motion for the feed 
motions on the carriage. The rates of feed on the sliding 
shaft are 3in., qgin., ygin., xyin., gyin., zrin., *Pyin., *pin., 
per revolution of the spindle. On the sliding shaft is fitted 
an automatic safety slipping clutch which is set to the full 
capacity of the machine and will slip when this point is 
exceeded. The clutch has the further advantages of being 























Fig. 1—-CROSS SECTION OF CARRIAGE 
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flutes, as shown. A general view of the lathe is given 
above, while Fig. 2 represents a plan of the machine, and 
Fig. 1 is a transverse section of the carriage showing the 


relieving motion. The lathe has 123in. centres, and is fitted 
with an ‘‘all-gear’’ headstock, by which sixteen variations of 
speed are obtainable in approximately geometrical progression, 


a tell-tale in case the operator is pushing the machine beyond 
its rated capacity, and provides a safety device in case of a lock 
or jam through carelessness. The oil pump is attached to 
the carriage and travels with it, being driven from one end of 
the bed by an endless belt. The lubricant is delivered from 
the pump by pipes to the tools, the supply being taken from 
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Fig. 2—PLAN OF TURNING AND FLUTING LATHE 
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large variation of speed—the one fitted has three to one—the | the changes being effected by moving the levers shown from | cast iron gutters let in to a concrete bed made in the founda- 


hecessity of introducing a change-speed box would not arise, 
but such a motor would be very costly and bulky. 
The double gear being carried on the saddle, it can be in- 


stantly engaged or disengaged by movement of the handle, and | with square lips and cotter adjustment for the carriage, so | bed 37ft. long; width of the bed on the face, 


the transmission of the full load through shafts, which would 
bi hems case were it placed near the change-speed box, is 
voided, 


right to left. 


constant speed electric motor mounted on a base plate and|__T 
The bed is of the box type, | Height of centres, 124in. ; length between centres, 29ft., 


| coupled by a pair of spur wheels. 


| that any adjustment of the latter on the bed is uniform 


throughout its length, and springing of the shears is avoided. 


Other advantages claimed for this pattern of bed are that it | minute ; 


In the lathe shown motion is derived from a | tion. 


The principal dimensions of the lathe are as follows :— 

with 

203in. ; width 

| of bedon body, 15in. ; willswing articles 25in. diameter over the 

shears; slowest and fastest spindle speeds 13°2-375 per 
cutting speed up to 260ft. per minute. 








THE INSTITUTION OF CIVIL ENGINEERS. 


STRESSES IN DAMS. 

Ar the ordinary meeting on Tuesday, the 2lst January, Sir 
William Matthews, K.C.M.G., president, in the chair, the papers 
read were ‘ Experimental Investigations of the Stresses in 
Masonry Dams Subjected to Water Pressure,” by Sir John. W. 
Ottley, K.C.L.E., and A. W. Brightmore, D.Se., MM. Inst. C.E. ; 
‘Stresses in Dams: An Experimental Investigation by Means of 
India-rubber Models,” by J. 8S. Wilson and W. Gore, Assoc. MM. 
Inst. C.E.; and ‘‘Stresses in Masonry Dams,” by E. P. Hill, 
M. Inst. C.E. The following are abstracts of the papers : 

The experiments described in the first paper were carried out in 
the shops of the 'ate Royal Indian Engineering College at Cooper's 
Hill, and occupied from first to last a period of about fourteen 
months. They were restricted, for reasons given, to models of a 
dam of typical triangular section under perfect conditions, and the 
results obtained are submitted as a contribution to existing know- 
ledge on the important subject of the arrangement of stresses in 
masonry dams subjected to water pressure. 

The models were made of * plasticine,”.a kind of modelling 
clay, which appeared likely to reproduce on a small scale many of 
the conditions existing in a ‘‘ full-size” structure. The specific 
gravity of this material is 1°33; its temporary elastic limit in 
tension is about 2 lb. per square inch, whilst its temporary elastic 
limit in compression is about 31b. per square inch. The word 
** temporary ” is used in this connection because after a time the 
plasticity of ‘the material obscures its elastic tendency. It was 
also found that ‘* plasticine ” possesses a property of peculiar value 
in such experiments, in that, notwithstanding its plasticity, it will 


crack quite short along the plane of maximum tension when | 
, ) ; : | stress on one of those planes. The authors draw attention to the 
The dam was first modelled of triangular section with the | 


subjected to relatively small tensions for a sufficiently long period. 


vertical face exposed to the pressure of the water, the base being 
made equal to the height divided by the square root of the specific 
gravity of the ‘‘plasticine,” so that the resultant of the pressure 
on the base—due to the weight of the model dam itself and the 
pressure of the water—would act at one-third of the width of the 


tase from the outer tee. The height of the model was taken at | 
30in., which, therefore, gave a base of 26in. The length of the | 


dam was 12in. In subsequent experiments the width of the base 
was reduced to 23in., 20in., and 17in., whilst in one case a sloping 
face was adopted. 

The model was moulded in a frame furnished with thick plate- 


glass sides, and, in order to permit of accurate measurement of | 


art 


any displacement in the model, corresponding horizontal and | 
vertical lines, 2in. apart, were scratched on both the glass and the | 
| ° . r | magnitude they are slightly greater than 

The glass sides were made adjustable, and, previous to the | 
application of water pressure, care was taken to see that the lines | 


** plasticine.” 


on the glass coincided accurately with the corresponding lines on 
the ** plasticine.” A clearance was left between the glass sides 


and the model, to ensure that the latter should receive no support | 


from friction between it and the glass. 

Water pressure was applied to the face of the model by water 
contained in a thin rectangular india-rubber bag made to fit the 
frame. 


The weight of the model as first made—with a 26in. base—was | 
230 lb., the water pressure on the vertical face being 1951lb. This | 


gave an average value for the intensity of normal pressure on the 


base of about 0°74 1b. per square inch, and an average intensity of | 


shearing stress over the horizontal base of about 0°621b. per square 
inch, thus keeping well within the elastic limit of the ‘ plas- 
ticine.” 

The displacements of the originally vertical and horizontal 
lines are shown in the various diagrams submitted. The first 


of these represents the condition of affairs after the water pres- | 


sure had been left on for one day. After these measurements had 
been taken, the water was syphoned off, and it is worthy of notice 


that in the course of a few days the mode! entirely recovered its | 


original form, thus showing that the material was elastic under 
the pressure to which it had been subjected for the comparatively 
short period of one day. 

More important results were obtained when the water pressure 
was left on for a longer time so as to allow the model to become 
permanently deformed owing to its plasticity, as it thus became 


water pressure had been left on for thirty-three days, the crack at 
the inner toe having commenced to appear after seven days. 
After detailing the method of calculation adopted, it is pointed 


out that both the recorded displacements of the lines on the model | 


and the calculations based on these indications show that, although 
the old assumption that the shearing stress is proportional to the 
normal stress does not hold good at the base—because the dam is 
*‘fixed ” at that level—yet at higher levels it is approximately 
correct, and that, therefore, the shearing stresses to be provided 
against are not those at the base, but at rather higher levels near 
the outer profile. 

It is further pointed out that although a dam may be designed 


so as to have no tension on the horizontal plane at the inner toe | 


when subjected to water pressure, still there are tensions on other 
planes passing through that point, and it is suggested that the 
plane of maximum tension at the inner toe can be made more 
vertical by tying the front part of the dam into the foundation 
below the level of the base. 

The permissible values of compressive and shearing stresses in 
dams are then considered, and the following final conclusions are 
drawn :—{1) If a masonry dam be designed on the assumption 
that the stresses on the base are *‘ uniformly varying,” and that 
these stresses are parallel to the resulting force acting on the base, 
the actual normal and shearing stresses, on both horizontal ond 
vertical planes, would—in the absence of stresses due to such 
factors as changes in temperature, unequal settlement, &c.--be 
ess than those provided for ; (2) there can be no tension on any 
plane at points near the outer toe ; (3) there will be tension on 
planes other than the horizontal plane near the inner toe ; the 
maximum intensity of such tension being generally equal to the 
average intensity of shearing stress on the base, and the inclina- 
tion of its plane of action being about 45 deg. 

In the introduction to the second paper, reference is made to 
the mathematical and experimental investigations of the problem 
already made by Mr. Levy, Professor Karl Pearson, and Mr. 
Atcherley. The description given by Sir Benjamin Baker, at the 
Institution, in the discussion on the Coolgardie Water Supply, of 
experiments he had made with jelly models of dams, suggested to 
the authors the possibility of making exact experiments with 
models of india-rubber in place of jelly. The paper is divided 
into seven sections, as follows : 

Method of straining the model and coustruction of apparatus.- The 
two india-rubber models experimented with are lin. thick, and to 
a scale of 3}, represent sections of dams cut off by planes 20ft. 
apart. The profiles of both models are the same in the upper 
parts, but at the base section B joins the foundations by curves 
and section C by sharp angles. In each case the dam-like portion 
is about 6-3in. high, and the foundation portion is 4in. high and 
12in. long. Each model is divided into imaginary prisms, and 
from the centre of gravity of each prism a weight is suspended, 
the virtual specific gravity of the whole model being thereby 
increased to about 40. The water-pressure acting on the up- 
stream face is reproduced by plates pulled against the model by 
cords attached to weights, calculated so as to represent a fluid 


F - 0 e a 

having a density of 3° The apparatus is arranged so that 
‘awd 

the weights, representing the masonry and water pressure, can be 

supported by the model or by an independent frame. The models 

are made of such shapes that when fully strained they assume the 

profiles as designed. 











The elastic properties oy vubber.—Attention is called to the fact 
that to take up the greater part of the strain corresponding with 
a given stress, rubber requires a period of about twenty-four 
hours. To regain its original form a similar period is necessary. 
The relationship between direct stress and the strains produced in 
three directions, for the quality of rubber used, was tested by an 
apparatus described in the paper. The results of tests are plotted 
as curves, which prove that the strains are directly proportional to 
the stresses within the limits of the tests. 

Measurements of the strains.—The strains are measured by the 
aid of photography. A pair of photographs are taken of the 
model; one when it is strained, and the other when it is un- 
strained. Black lines ruled on the light surface of the rubber 
appear on the photographic negatives as clear lines on a dark 
ground. The distances and angles between these clear lines are 
accurately measured with specially constructed scales and micro- 
meter gauges, 

The design of the sections. —The dam-like portion of each section 
was designed to represent a dam 125ft. high, and the profile was 
calculated, according to the best principles so far suggested, to 
fultil certain requirements with reference to the absence of tensile 
stress and the maximum compressive stresses. The various prin- 
ciples are set forth in this paper. 

Interpretation of vesults.—The vertical, horizontal, and shear 
strains are combined as required by the equations relating to stress 
and strain in two dimensions. The equations used are given in 


Appendix I., and the experimental verification of some of them | 


is given in the paper. 

Results obtained.—Three sets of experiments were carried out 
with the models, and the stresses determined in each case are indi- 
cated in diagrams of ellipses of stress and three sets of curves, two 


| giving the distributions’ of normal pressure on horizontal and 


vertical planes, and the third giving the distribution of shearing 


principal features revealed by the investigations. 

Conclusions.— The folowing are some of the conclusions given in 
the paper :—(1) Tensile stresses may exist at the up-stream toe 
of a dam, notwithstanding the fact that the line of resistance lies 
well within the middle third. The tension may be reduced by 
(a) making the up-stream face vertical, or by otherwise increasing 
the weight of the dam toward that face; this would have the effect 
of increasing the stresses in the dam when the reservoir is empty ; 
(6) by a general increase in the dimensions of the dam; (¢) by 
placing an earth embankment against the down-stream face. (2) 
The direct stresses at the down-stream toe are. compressive in 
every direction, but reduce to zero in the direction normal to the 
face. (3) The maximum compressive stresses in a dam above its 
foundations are in a direction approximately parallel with the 
down-stream face and generally some distance therefrom. In 


Pr 
cos* @ 
where Py is the maximum normal pressure on a ‘orizontal plane 
as determined by the trapezium law, and ¢ is the angle between 
the resultant and the vertical. (4) The shearing stresses are con- 
siderable at or near the up-stream toe. They are a maximum a 
short distance from the down-stream face, in a plane approxi- 


| mately at 45 deg to the face. The maximum shearing stresses are 


in magnitude equal to 
Pr 
2cos* ; 

(5) The stresses in the foundations are of less consequence than 
in the dam above the base, because of the lateral support and the 
more extended distribution. (6) The stresses are considerable at 
the toes of a dam if they form sharp angles with the foundations. 
These stresses may be reduced by replacing the angles with curves 
of large radii. ‘The curve at the up-stream toe may take the 
form of a rounded quoin, cut in large stones, so as to avoid joints, 


| in the masonry, normal to the direction of the greatest tensile 


stress. 

In the third paper the method of determining stresses starts by 
assuming that the vertical pressure on the base varies uniformly 
from one side to theother. From this assumption principal stres 
are derived, the magnitude and direction of which vary consider- 
ably from the stresses calculated by the method hitherto adopted. 
The stresses in the Periyar dam have been investigated by the 


- ear eee ae | me riven in this paper, < are shown in a diagram. 
possible to show more definitely the distribution of the stresses in | ante poten ie Ste gape, See yee ee 
the structure. A diagram shows the state of the model after the | 


The Council of the Institution of Civil Engineers have made 
the following appointments to scholarships under the Yarrow 
Educational Fund 

No. 9, Fred Harrison: To assist him to take a course of appren- 
ticeship to Messrs. Heenan and Froude, of Manchester. 

No. 10, George Edgar Morgan: To assist him to follow a course 
of study at the Royal College of Science. 

No. 11, Frederick Hickey: To assist him to follow a course of 
study at the Royal Naval College, Greenwich. 

No. 12, Charles Oliver Callcott Reilly: To assist him to take a 
course of apprenticeship to an engineering firm. 

No. 13, Joseph John Elliott: To assist him to take a course of 
apprenticeship with sessional study at the East London College. 

No. 14, Dunean Davidson Forbes: To assist him to take a 
course of apprenticeship with sessional study at the East London 
College. 

No. 15, Henry William Turner: To assist him to follow a course 
of study at the Royal College of: Science. 

Applications for these scholarships have to be made in accord- 
ance with regulations, copies of which and further particulars 


may be obtained from the secretary, Dr. J. H. T. Tudsbery, at 


the Institution of Civil Engineers, 25, Great George-street, West- 
minster, 5.W. No further appointments to scholarships under 
this fund can now be made until the autumn of 1910. 


AUSTRALIAN NOTES. 

THROUGH the intervention of the Premier of New South Wales 
(Mr. Wade) a settlement has been happily effected with regard to 
the coal strike which occurred in the Newcastle district (N.S. W.). 
The miners have now returned to work under the agreement. It 
has been decided that a Court is to be appointed by the Govern- 
ment to deal with any matters in dispute with the collieries, and 
to consist of a judge, as president, and two experts, one of whom 
may be nominated by each party. The Court is to have power to 
compel the attendance of witnesses and the giving of evidence. 
The parties are to agree :—(1) That no legal points shall be raised ; 
(2) that procedure is to be on the lines of equity and good con- 
science ; (3) that the decision of the Court is to be final ; and (4) 
that the parties are not to appeal or to ask for prohibition against 
any award of the Court in respect of wages or hours of employ- 
ment, or any other matter permitted by the Industrial Arbitration 
Act, 1901. The question of owners fixing the selling price of coal 
from time to time is to be excluded from the consideration of the 
Court. 

A deadlock has occurred in the transactions of the ironworks 
recently erected by William Sandford, Limited, Lithgow, N.S.W. 
It will be remembered that when this firm launched out into iron 
and steel manufacture they secured a contract from the New 
South Wales Government for the seven years’ supply of any of the 
iron and steel manufactures required throughout the Government 
departments that they desired to take up. It is now found that 
the undertaking is crippled for lack of the immense plant required 
to undertake the manufacture of the various classes of articles 
required. 
Government appointed a board of experts to initiate inquiries into 
the concern. 

On November 22nd the Government intimated that they were 


Application was made for State assistance, and the | 


Jan. 31, 1902 


prepared to make an advance of £70,000 in accordance with 
certain amendments and conditions agreed to, and that early 
opportunity would be taken of asking Parliament, to sanction the 
advance. ‘The advance is to bear interest at the rate of 4 per cent, 
er annum, payable half-yearly, and £25,000 is to be advanced 
immediately for purposes of working capital. The balance 
£45,000-—is to be applied in the erection of new plant indicated by 
the company, such new plant, as far as practicable, to be manu. 
factured in New South Wales. 

The Federal Parliament has passed the Manufacturers’ Encourage. 
ment Lron Bonus Bill which ratifies this agreement. 


LIVERPOOL ENGINEERING Soctety.—The annual dinner ot the 
society will take place on the evening of Thursday, the 6th | eb. 
ruary, 1908, at the Adelphi Hotel, Liverpool. Members may 
obtain tickets from the aan «embers of the Dinner ('om- 
mittee :—Mr. Thomas Duncanson, Municipal Offices, Liverjol ; 
Mr. J. Reney Smith, 179, Regent-road, Liverpool; Mr. A. F. 
Fowler, Century Buildings, North John-street, Liverpool ; Mr, 
A. R. T. Woods, Colonial House, 20, Water-street, Liverpool ; Mr, 
Coard S$. Pain, 51, North John-street, Liverpool; or Mr. ‘I’. k, 
Wilton, Royal Institution, Colquitt-street. 

THE INSTITUTE OF MARINE ENGINEERS.-—-At the Institute of 
Marine Engineers on Monday last, the adjourned discussion took 
place on Mr. J. C. Brand’s paper on ‘* Modern Contrivances in the 
Stokehold.” Mr. W. Lawrie, chairman of Council, presided. A 
communication was read from the makers of Pearson’s com) lete 
combustion apparatus, replying to the various questions raised at 
the previous discussion respecting this system, in which it was 
stated that the main object in drawing off the gases from the 
smoke-box into the ejector bulb was not to obtain CO, but was 
almost entirely to assist in raising the temperature of the air also 
admitted, so that heated air and superheated steam entere« the 
furnace at a high temperature. This mixture, containing the 
hydrogen and oxygen forming the steam, together with a super- 
abundance of oxygen from the air, and therefore in laryely 
increased volume attacking the incandescent carbon, CO, was 
formed and hydrogen set free, which burned in the furnace, so provid. 
ing asufticiently high temperature to consume the carbon as rapidly 
as it was evolved in the furnace. There were no moving purts, 
the whole arrangement could be regulated from one main or coh 
trolling valve. In reply to the questions respecting the use of 
steam, the entire quantity used varied from 3 to 5 per cent., and 
it was further stated that the wear on the nozzles was inappreci 
able, and could be compensated by the controlling valve. M ny 
of the speakers dealt with the coal economies which had been 
attained in recent years, and there was some discussion asx ty 
whether the pressure at the fan should be 3in. or Zin. Mr. Peter 
Smith considered Sin. was dangerous, whereas Mr. John Strachan 
stated that it was a very common pressure. All speakers appeared 
to be in agreement that fin. was the correct ashpit pressure, 
The annual conversazione and ball of the Institute of Ma 
Engineers was held in the King’s Hall and Throne Room, Holborn 
Restaurant, on Friday, January 24th. A concert in the Throne 
Room occupied the first part of the evening, from 7 o'clock til! 4. 
On the conclusion of the concert the ball commenced in the King’s 
Hall. 

INTERNATIONAL ELECTRICAL EXHIBITION, MARSEILLES, 180s, 
It is proposed to hold this year at Marseilles an International 
Exhibition of the applications of electricity. The town of 
Marseilles has placed the park of the ‘‘Rond Point du Prado” at 
the disposalofthe Committee. This park, which has a superticial area 
of 60 acres, was in 1906 the site of the French Colonial Exhibition. 
It is said to lend itself in every way to the object in view. The 
existing buildings will be supplemented by a number of new ones. 
The Exhibition will be pens. to the public on the 19th of April, 
Easter Day, 1908, and will be closed on the $lst October of the 
same year. It will comprise the following principal sections, which 
will be further subdivided into classes:—(1) Transmission and dis- 
tribution of electrical energy ; (2) applications of electricity t 
industries in general; (3) applications of electricity to domestic 
industries; (4) applications to domestic economy ; (5) applications 
to public and private lighting; (6) applications to heating and 
ventilation ; (7) applications to machinery for lifting and manipu 
lation; (8) applications to mines and quarries; (9) applications to 
traction; (10) applications to agriculture; (11) applications to 
military and naval engineering; (12) electre-chemistry, electro 
metallurgy, and the allied sciences; (13) telegraphic and tel 
phonic appliances; (14) applications to the medical and surgical 
sciences ; (15) electrical instruments for measurement and calibra- 
tion; (16) raw materials and manufactures used in electrical indus 
tries; (17) practical and theoretical teaching of the science of 
electricity. Since the special purpose assigned to the Ex nibition 
is the demonstration of all the applications of electricity, it does 
not include a section for the generation of electricity, but mann- 
facturers will be allowed to exhibit plans, photographs, and models 
of machinery built by them and of generating stations which they 
have erected. Arrangements have been made by the Committee 
to supply exhibitors with electrical energy, including direct and 
alternating currents at various voltages and frequencies. The 
management propose to give the section for electric traction a 
particularly large space. The ‘Secrétariat Général ” is at Paris, 
63, Boulevard Haussmann, and the Secrétaire-général is M. R. 
Pinot. 


THE JUNIOR INSTITUTION OF ENGINEERS.—At the last meeting 
of this Institution, held at the Society of Arts, the chairman, Mr. 
F. R. Durham presiding, a paper on ‘* The Conduit System of 
Electric Tramway Construction and Recent Improvements" was 
read by Mr. Fitz Roy Roose, of the London County Council Engi- 
neer’s Department. The salient features of the original line from 
Westminster to Tooting were first briefly described, and the differ- 
ences between them and the present system of construction were 
dwelt upon at length. The extended yokes which were now used, 
besides carrying the slot rails, formed anchors, to which the track 
rails were fixed at intervals of 7ft. 6in., and would be found of 
great advantage when renewals of track rails had to be carried 
out. A cast iron plate now formed the cover to the insulator pockets, 
instead of cast iron boxes as previously, which as they became 
worn by traffic had to be replaced, and were also the cause of a 
great deal of dirt getting into the conduit. Drainage, insulators, 
cable connectors, &c., were dealt with, and special work at cross- 
overs and junctions and insertion of junctions during reconstruc- 
tion were referred to. The side-slot system was touched upon, as 
also the electrical supply to the line. A description was given of 
the plough, or collector, and in conclusion the following figures 
were cited as the cost per mile (single) of the respective systems, 
including special work, as pipe diversions, &c. :—Conduit, £17,000 ; 
surface contact, £9700 ; overhead, £9200. A discussion followed, 

| in which Messrs. L. H. Rugg, F. D. Napier, H. C. King, W. De 
Ritter, C. Singleton, R. Marshall, E. Boult, A. Millar, A. Mar- 
shall, C. H. Smith, P. Brown, and the chairman took part. On 
the following Saturday afternoon, as a supplement to the paper, 
by permission of Mr. Maurice FitzMaurice, chief engineer to the 
London County Council, an inspection was made of the recon- 
struction work in progress in Stockwell-road, the members being 
shown over by the resident engineer, Mr. Alex. Millar, and the 
author. The motor school, where the drivers are instructed in the 
manipulation and operation of the controllers, brakes, &c., was 
then shown, much interest being manifested in the skeleton 
stationary and working car. The sub-station was also seen, con- 
taining three moter generators ; a fourth is now being erected. 
Delivered at a pressure of 6600 volts from the generating station 
at Greenwich, the three-phase alternating current is transferred 

| to 550 volts continuous for use on the lines. About five miles of 

' double track are fed from the station, 








=O 


jor 








Beene ore 











San. 31, 1908 


—— 


AUTOMATIC CAB-SIGNALLING ON 
LOCOMOTIVES.* 
By J. Piae, 


Member. 
(Concluded trom page 72. ) 
RAVEN’S ELECTRICAL SYSTEM OF CAB-SIGNALLING, 


As already stated, this system is elec 
and it is designed to collect, indications by the rubbing of | 
Fig. .9-——carried on the engine over metallic bars 


Actuation of apparatws, 


trical, 
metallic brushes 

















Fic. €-—-FAILURE INDICATOR 


Figs. 14 and 15-—-placed on the line. This method of collection 
is not esse —_ to the system, since it is capable of being operated 
equally well without contact, by causing electro-magnets on the line 
to influence magnets on the engine. This method of collection is 
not now being put forward. 
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Figs. 6 and 7 show two forms in which the indicator on the 
engine has been made, the circular form being the latest. Fig. 8 
shows in diagrammatic form the complete equipment of engine 
und line circuits, the latter being for a three-way diverging junc- 
tion. Fig. 10 is aphotograph of the back of the engine indicator 
with the cover removed to expose the apparatus. 

Details of indicator.—The action of the apparatus is of the 
simplest possible character, the main principle Coe the invariable 


| operation of the apparatus at certain points by the natural action 
| of certain parts without the aid of either the signalman or the 
driver, and the subsequent continuance of the indications result- | 





Fig. 2--STEEL WIRE BRUSHES 


ing from the natural operations until they are stopped or reversed 
by the action of the signalman. 

Considering Fig. 8, and leaving for the present consideration of 
the line of bars out of the centre of the space between the running 
rails, ° will be found that the short-circuiting of brushes 1 and 2 


on, say, bar A, causes a current to pass through the main magnet, 
Al, y which its armature is raised, putting the semaphore arm to 


‘‘danger.” At the same time the armature closes the circuit of 
the springs « ¢, diverting the current direct back ‘to the battery 
after passing through Al. Hence the armature of the ‘latter will 
remain attracted, tothe poles as long as may be necessary for the 
purposes of the apparatus, 


cieeende 


Fig. 7—‘OFF” AND 


The system is one which uses visua! 
ind audible signals. The visual signals are (1) a small semaphore 
arm by which the ‘‘condition of line” signals are given, and (2) | « 
two small pointers showing 1-2 and 3-4 respectively, which are the 
“route” indicators, The audible signals, which are of the nature 


Characters of ‘udications. 








“ROUTE” 


passes through the bell relay C! during the continuance of the short- 
‘ircuiting of the brushes ] 
breaks the circuit through the spring contact (¢). 
part of the bell circuit, which itself is connected in shunt across 


INDICATIONS 


Besides passing through A! and the brushes, the initial current 


the armature is attracted and 
This contact forms 


and 2; 
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Fig. 8-DIAGRAM OF ENGINE AND LIVE CIRCUITS 


oe ‘call attention” signals, are given by a bell. Besides these | 
indicators, the instrument carried on the engine includes a visual 


on lure _qintticator, by which the condition of the apparatus can 
~~ Balig ec 
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the electro-magnet Al. 
the current from the engine battery tends to divide, part passing 
by Al and part by the bell. 
that current only 

this condition on 





Swain Sc 


Hence, when the armature of A! is raised, 


The connections, however, are such 


short-circuited. When the brushes are on a metallic bar, say A, 
therefore, the bell is silent, but as soon as they pass off the bars 
it commences to ring. 

In addition to passing through the electro-magnets Al and C1, 
as described, the current to the brush | passes through the springs 
cl Z| and ¢2 d?, each pair of which is normally in contact. These 
springs are opened by the raising of the armatures of D! and De 
respectively. Opening the circuit at either c! /! or - d? obviously 
releases the armature of A!, and, as a consequence, stops the ring- 
ing of the bell and lowers the semaphore arm. 

Currents passing through D! are collected from the line by the 

















Fig. 1O—-BACK OF INDICATOR 


brush 2, currents passing through D? are collected from the 
line by one or the other of the brushes 3 and 4. 

Between the poles of D! and D* are placed mugnetised needles 
» wl, pivoted to turn under the polarity of the poles when the 
electro-magnets are energised. The spindles carry the pointers 
shown in Fig. 6. Each ee also carries a small metal sector, 
slotted as shown by Figs. 8 and 10, in which rides a small metallic 
loop, pivoted at the other end. The passage of a current through, 
say, D! deflects the needle to one side, and the loop drops into a 
recess at the end of the slot, and locks the needle and pointer cn 
the front of the instrument in the deflected position. At the same 
time that this occurs the lifting of the armature of D! breaks tke 
contact ¢! d!, and lowers the senaphore arm and_stops_the bell, 
as already stated. 








egg to the bell when C! is unenergised, and 
y obtains when the brusbes ] and 2 are not | 





ROTARY SWITCH 


Fig. 11 


Auxiliary apparatus on engine.—The engine carries, in addition 
to the apparatus described, two rotary switches, of which further 
details are shown in Figs. 11 and 12. Each switch consists of a 
cast steel wheel free to rotate, the spindle of which carries a two- 
part commutator, on which bear two springs. The wheel is 
weighted so as to take up a normal position. In this position the 
springs bearing on the commutator are insulated from each other, 
but when the whee! is rotated’ they are connected through the 
commutator. The springs are connected with the brushes 1 and 2 
respectively, and each rotary switch, when turned from its normal 
position, connects the brushes in the same way as the latter are 
connected when on the bar A, or any subsequent bar of those 
shown in Fig. 8. 

Track apparatus.—The rotary switches 5 and 6 run over fixed 
bars on the line side of the general form shown on the diagram, 









































































These bars are 


and of which more detail is shown by Fig. 13. 
Hence 


tixed in close proximity to the bar A, as shown by Fig. 14. 
the rotary switches are only actuated at or near the bar A. 

Turning now to the line equipment, the point represented as 
being approached is, as already stated, a three-way diverging 
junction. The six levers shown represent the ‘‘home” and 

















Fig. 12—ROTARY SWITCH 


‘** advance " signals for each of the diverging lines. Each ** home” 
lever is fitted with a double-pole, and each ‘‘ advance ” lever with 
a single-pole switch, which are operated by the levers in the 
ordifiary movement for operating the signals. The ‘*‘ home” and 
‘**advance ” levers for the lines marked Nos. 1 and 2 connect the 
battery in the cabin with the bars B, C, D, E, placed in thecentre 
of the track, the only difference being that the levers marked 1 
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Fig. 15 shows the arrangement for 
Fig. 16—-a side elevation and 


insulation for this bar. 
mounting the bars B, C, D, E, and 
end section of these bars. 

It is necessary that these bars should -be well insulated, and 
they are therefore mounted upon double-shed porcelain insulators 
of the ordinary telegraph pattern. 

A further consideration of Fig. 8 will show that the preparations 
made for signalling to trains are indicated in the signal cabin. 
The two indicators required in the case of a three-way or four- 
way diverging junction are shown in Fig. 8, and another view of 
the indicator is given in Fig. 17. When the levers are pulled 


over the current passes through a high resistance fixed at bar B | 





(a box containing this resistance is shown fixed to a telegraph pole 
in Fig. 15), which limits the current passing before and after the 
engine reaches the signalling bars, but which, being in shunt 
with the engine circuits when signals are being given, does not 
affect the current to the comparatively low-resistance circuits of 
the engine. The resistance of the indicator is kept low with the 
same object. The permanent deflection is comparatively small. 
When the signals are being given the deflection is increased, and 
it can be used ¢ 
of the train which is approaching, and (2) whether the signals are 
being given on the engine. 

I Consider now in further detail what takes 
place in a typical instance. Assume that an engine is segenenbing 
the junction shown in Fig. 8, and that line No. 1 has been pre- 
pared for it to pass forward. The ‘“Shome” and ‘‘advance” signal 
levers No. 1 are both in the ‘‘off” position, and the battery in the 
cabin is connected positive to line. All the bars E, D, C, and B 
are connected ‘to the battery. Bar A is never connected to the 
battery, and is in no way under the signalman’s control. 

When brushes 1 and 2 are on bar A, the current from the 
engine battery passes through c?d?, ¢l d!, A}, Cl, brush 1, brush 2, 
and to the battery. 
circuit is separately established by each of the rotary switches 5 
and 6. The semaphore arm is put to danger, and as soon as the 
brushes are “clear of the bar, the bell commences to ring. 
Ordinarily the time occupied in passing over the bar is from 4 tol 
second, so that the bell practically begins te ring simultaneously 
with the raising of the semaphore arm. 

The visual and audible indications given at bar A continue until 
the brushes, or brush 2, comes into contact with the bar B. A 
current then passes from the bar B to brush 2, thence to the coils 
of D', and the engine frame, and the rails, Xc., to the battery in 
the cabin. The armature of «! D! is raised and breaks the circuit 





Consecutive operations. 


through the springs c! d}, lowering the semaphore arm and causing | 


the bell to stop ringing. At the same time the polarised needle » 
is deflected so that its pointer indicates 1, and the wire loop drops 
into the depression and locks the pointer in the position it has 
taken up—Fig. 18. 

The visual and audible signal given at bar A is a ‘“‘ warning” 
signal indicating locality with reference to the signalling point 
being approached ; the reversal of the ‘‘ warning” signal is the 
‘off’ signal. If the further passage of the train on its journey 
to the ‘‘ home ” 
will ring momentarily at the instant the engine passes over each of 





Fig. 13—-BARS FOR 


app y the positive pole of the battery to these bars, and the levers 
marked*2 apply the negative pole to the same bars. The two 
levers,No. 3, connect the battery in the cabin to the supplement- 
ary bars, and if the junction was a four-way one, other levers 
would reverse the polarity precisely as is.done by levers No. 2. 

As will be seen, the battery is not applied to.the bars unless both 
the ‘‘home” and the ‘‘advance” signal levers are pulled over. 





ROTARY SWITCHES 


the bars C, D, E, but no change is made in the character of the 
visual indication. 

The indicator now shows the ‘‘ off” signal by the semaphore 
arm and route 1 by the pointer. These indications continue until 
the next signalling point is reached, and are a reminder of the last 
signal received. 


Assume that the engine has reached another bar A. The same 








Fig. 14-BAR A FOR METAL BRUSHES 


The mechanical interlocking prevents the levers for more than one 
line being pulled over at once, or the ‘‘home” signal for one line 
and the ‘‘advance” for another, and therefore in the case under 
consideration there is no need for more than one battery. 

A view of the bar A is shown in Fig. 14. 
blocks, which are in turn mounted on stoneware reels. The insu- 
lation is not high, as there is no need to aim at a high degree of 


It is mounted on wood 
| 


in indicator to the signalman (1) of the position | 


At practically the same instant, the same | 


signal be followed, it will be found that the bell | 
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say, that at the time the engine obtains the “off” signal and 
“route” indication 1000 yards away from the cabin, the signa). 
man is being informed of a circumstance which makes it imperatiyg 
for him to stop the train if possible, and he instantly throws his 
signal to danger, and immediately afterwards the 


** home” 
* advance. The engine at the moment is just reaching bar ¢ 
say, and on passing on to it the ‘ off” signal shown by the sema. 
| phore arm is reversed and danger shown, the ‘route ” indicator 
1s displaced, and the bell commences to ring as soon as the engine 
is completely over the bar. These indications will continue 


| the exception that No, 2 route is shown. It happens, however 
| 
| 








as 
long as may be necessary. 
| 
Bar B. Mounted on telegraph insulators with ramp for protect. 
ing from hanging coupling chains, box containing high resist 
ance fixed to Gelegraph pole 
Galvanised tron 
te raidused to 
throw off water 
| 
Sleeper 
Fig. 16 
These actions constitute the receipt of a ‘‘ warning” signal, 
the “off” and “route” indications and an ‘‘ emergency ”’ signal, 
calculated to avert a disaster from circumstances which have 
suddenly arisen. ; 
Assume now that another bar A, belonging to another signal. 
ling point such as is shown by Fig. 1, has been reached. Precisely 


the same effects are produced there as have been already described, 
| The line, however, has not been prepared for the passage of the 
train. On arriving at bar B the bell stops ringing momentarily, 
but the semaphore arm remains at danger. Immediate!y the 
brushes have left the bar the bell reeommences. The same effects 
are produced at bars C, D, and E, if no other signal is obtained at 
either of those points. The last bar is placed close to the © home” 
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Fig. 17 JUNCTION 
signal and is double the length of the other bars to allow ot 
the train being brought to a stand easily with the brushes on 
the bar. 

Hence the ‘‘on” signal is obtained by the continuance of the 

warning ” signal after the engine has passed over bar B, and that 
indication is continued until asubsequent indication is given by the 
signalman. The ‘‘on” signal, moreover, is of such a character, 
considered in view of the momentary stoppages of the bell by the 
intermediate bars, as to enable the driver to locate his position 
between the point at which he obtained the ** warning ” and 
the ‘‘ home ” signal at which he must be prepared to stop. 

Assume that as the engine approaches the bar D, the signalman 
lowers the ‘‘home” and ‘‘advance” signals. When the brushes 
come upon the bar the ‘off ” signal and ‘‘ route indication l 
will be received precisely as already explained. 





signal, 

















Fig. 15 


actions take place as described for the previous signalling point, but, 
in addition to raising the semaphore arm, the electro-magnet A, by 


| the rod R, Fig. 8, raises the wire loop out of its recess, and allows 


the pointer to assume its normal position. We assume again, also, 
that the road has been prepared for the train to pass forward, but in 
this case it is the right-hand road of a two-way diverging junction. 
On reaching the bar B the same operations are carried out with 





MOUNTING OF BARS BC D and E 


Hence the ‘‘on” signal originally received at B may be reversed, 
and an ‘‘off” signal may be obtained at points between B and the 
first ‘‘ stop” signal just in the same way as the driver sees the 
line signal lowered before he reaches it in clear weather by the 
projection of his vision. ; 

Making another assumption, suppose that the engine has been 
brought to a stand on bar EF close to the ‘“‘ home” signal, ind is 
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waiting for the receipt of an “off” indication. The semaphore 
arm is at ‘danger ” but the bell is silent. The signalman lowers 
the “home” and ‘‘advance” line signals for the train to proceed. 
Immediately the semaphore arm on the engine is lowered the 
“route indication” 1 appears, and the bell commences to ring and 
continues to do so until the brushes have left the bar. 

Hence, the receipt of the ‘‘off” signal when standing at 
the ‘‘home” line signal is given, and the driver's attention is called 
to the change by the bell commencing and continuing to ring. 

Suppose, now, that instead of sending the train straight away 
after bringing it to a stand at the ‘‘home” signal, the signalman 
wishes merely to call the train forward to communicate with the 
driver, or to bring the train forward_to the ‘‘advance” signal, the 
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Fig. 18 “OFF” AND “ROUTE” INDICATIONS 


signalman lowers the “home” signal and works the * advance” 
signal lever back and forward. 

The semaphore arm on the engine will be worked up and down 
and the bell will ring intermittently and call the driver's attention 
to the character of the indication given. 

Hence a cautionary or “ calling-on” signal can be given to trains 
standing at the ‘‘home” signal, and the indication is of a different 
character to other signals obtained in that position. 

In the foregoing description the signals have been given for a two- 
way diverging junction or for a straight road. Suppose a train 
travelling to the signalling point in Fig. 8, and that road No, 3 has 
been prepared for it. The brushes 3 and 4 are connected together so 
that eitherisavailable forthe same purpose. Asshown by thediagram, 
brush 4 will engage with the bars parallel to B, C, D, and E. The 
“warning ” signal is given by brushes 1 and 2 on Aas before. On the 
arrival of the engine at B, the brush 4 takes the current from the bar, 


MAIN SYZITCH in CENTRAL POSITION G 
DOUBLE LINE ENGINE om TENDER FIRST ib e 
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MAIN SWITCH i» LEFT MAND POSITION 
SINGLE LINE ENGINE FIRST. 
Warning signal given by brushes 2&4 by additional 
bar ab side connected with centre bar, 
supplementary switch, 
me by brucis, 
” * * 4 


Rotary switch 6.in use 65 
Release indicator & route ind 





MAIN SWITCH in RIGHT HAND POSITION cn eet | 
SINGLE LINE TENOER FIRST. H ocy OOF 
Warning bignal given by brushes 2&3 by add'sicnal ] fl ] 
bar al side connected with centre ° j Sacenacomeet 
Rotary switch § in use as supplementary switch, | 
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The non-energised bars ( warning signal bars) 
p)oe double but electrically connected together 
one bar is in the centre of the track and the other 
C)on the left hand side looking in the direction trains 
travel in accor with signal. 


az 


| (4) from supplementary bars for the ‘‘route indicators” 3-4. 
Hence a simple movement | 
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brush 2, which completes the circuit. 
are two small electro-magnets, the poles of which embrace the 
polarised needles »n', and tend to preserve their magnetism. As 
the ‘‘failure” indicator is always in action when the engine is 
in work, there is a constant current available for this purpose. 
In carrying the “ failure indicator” to brush 2, the insulated wire 
is wrapped around all four brushes as shown in Figs. 8 and 9. 
Hence any obstruction on the I.ne which displaces the brushes will 
break the ‘‘ failure” indicator circuit and bring it into action. The 
failure indicator magnet E* has a back contact ¢', which is open 
when E! is energised, but is closed if the armature v° is released. 
This contact simply bridges the open springs ¢ d of A', and if the 
armature @* is released through the breaking of the circuit of E', 
the semaphore arm rises to danger, the bell commences to ring, 
and the dise or grid—Fig. 6—shows red. When the battery fails 
the disc or grid shows red. 

Single line working.—Fig. 19 shows the engine equipment avail- 
able for single or double line working. It only differs from Fig. 8 
in the addition of a small three-pole, three-way switch. It is, 
perhaps,- unnecessary to describe this in detail, as the side refer- 
ences afford sufficient information to follow the connections. In 
the centre position of the switch the apparatus is ready for double 
line working, engine or tender first. In the left-hand position it 
is available for single line working, engine first; and in the right- 
hand position for single line working, tender first. 

The peculiarities of single line working require modifications of 
the track apparatus to obviate the receiving of signals on an engine 
proceeding in one direction, from the track apparatus provided for 
traffic proceeding in the opposite direction, on the same pair of 
rails. A simple form of single line equipment is shown in Fig. 19, 
an examination of which will show that the bars A are double, 
but connected together electrically, and that only one spring bar 
for operating the rotary switches is provided near A, instead of 
two, as in double line working as described. The additional bar 
connected to A is always on the left-hand side of the latter looking 
in the direction in which traffic passes for which the line signals 
are provided. Similarly the spring bars for the rotary switches are 
always on the left-hand side. 

An examination of the switch circuits will also show that the 
operation of the switch to right or left always cuts out of use the 
right-hand rotary switch and the right-hand brush (3 or 4) looking 
in the direction in which the engine is travelling. It also puts out 
of action brush 1. Hence only the left-hand rotary switch and 
the left-hand brush (3 or 4, according to whether the engine is 
running engine first or tender first) are operative, and whilst the 
right-hand rotary will be turned by the spring bars for trains 
going in the other direction, the brush 1 will always bear upon the 
centre bars, and the right-hand brush (4 or 4) will always bear on 
the right-hand bars ; their usual functions are in abeyance in con- 
sequence of the position of the switch. The ‘‘warning” signal is 
given by the short circuiting of the brushes 2-3 (or 4) and the rota- 
tion of the left-hand rotary. The “off” signals are taken up by 
the brusk 2 for the ‘‘ route indicators” 


other operations remain as described. 
of the switch to one side or the other, according as the engine is 
running engine or tender first, is all that is necessary in passing 
from double to single lines, or vice vers’. 

Recording indications vbtained.—The system lends itself readily 
to the adoption of means by which the ‘ condition of line” signals 
obtained may be easily recorded for each signalling point. The 
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Fig. 19—-ENGINE EQUIPMENT FOR SINGLE OR DOUBLE LINE WORKING 


ifter which it passes through the coils D2, deflecting the needle 
“} to 3, and by the raising of the armature breaks the contacts 
°°. The wire loop drops into the recess at the end of the slot in 
the sector, and pe the ‘‘route” indicator in the position re- 
quired. The net result is precisely the same as described for the 
“route indications” 1 and 2 with the exception that the first of 
another pair of such indications is given. Had the junction been 
‘» lour-way one, the action of the levers for the signals for the 
fourth line would reverse the polarity of the bars, and the indica- 
tion 4 would be obtained. The next operation of the electro- 
magnet A frees the ‘‘ route indicators” 3-4 precisely as described 
for 1-2. The double brush 3-4 is to enable signals to be obtained 
whether the engine is running engine or tender first towards a 
three-way or four-way junction, and it is also used in connection 
with single line working to be described later. 

\ Failure” indicator on engine. —The means for testing the con- 
dition of the circuits and battery on the engine have not yet been 
referred to. The actual indicator is a small disc—Fig. 7—or a grid 
Fig. 6—appearing at an opening in the front of the instrument, 
which is white when the engine battery is in operation, and red 
if the battery fails or is cut off. The “failure indicator” circuit 
18 independent of the other apparatus. Current is taken to 
the coils of E1 from one end of the battery, and thence to the 





length of time during which the semaphore arm is maintained at | 
‘‘ danger ” differs in accordance with the condition of the line. If 

an “off” signal is obtained at B the time is short ; if the ‘‘on” 

signal is received the time will be longer, and will depend upon 

the point at which the ‘‘off” signal is ultimately received. In 

any case the difference is appreciable. This difference may | 
be utilised in order to produce marks of a corresponding 
length upon a cylinder which rotates and travels longi- 
tudinally at the same time, by adding a marking pen or | 
pencil to the rod } of A1, so that a mark is made as long as the | 
armature (¢) is raised. The motion of the cylinder causes the 
marks to form a spiral. For places where the ‘ off” signal is 
obtained at the bar B, the mark is a dot only. Where the 
‘‘on” signal is obtained at B, the mark is a line of greater or 
less length according to the time that elapses before the ‘‘ off” 
signal is obtained. The drum carrying the paper cylinder is 
driven by clockwork, and is under the control of the signalling 
apparatus, so that it is only running when marks are to be made, 
and the driving mechanism and the marking cylinder are there- 
fore kept of quite moderate dimensions. Arrangements are 
made by which the driver can produce a space longer than that 


Interposed in this circuit | 


1-2, and by the brush 3 or | 
All | 


| “‘ sighting ” 
| desirable that the signals 


| be given. 
| the line wire puts the bars B, C, D, and E into exactly the same 
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CONCLUSION. 


A careful consideration of the description will show how fully 
the apparatus meets the conditions found necessary or desirable 
in the introductory examination of the requirements. 

I.—({a) The natural action of the bar A, through the brushes, 
and that of the yielding bars upon the rotary switches uy on 
the engine circuits constitute a signal, warning the driver 
of his approach to a signalling point, at which further indications 
must be looked for at once. (6) Neither the engine driver nor the 
signalman are required to do anything to produce this signal. 
(c) The indications being given from three independent points for 
double lines, and from two for single lines, provide ample margins 
for failures of apparatus from any cause outs:de ordinary main 
tenance of the battery. (d) The alternative methods for producing 
this indication, and the difference in their positions on the engine 
and track, are guarantees that anything likely to affect one means 
prejudicially is not likely to affect the other. 

1l.—-The continuance of the ‘‘ warning” 
effective ‘‘danger” ‘‘ condition of line” 
“stop” signals which are being approached. The bar A is situated 
at a distance of about 100 yards from B. The ‘ warning” s gnal 
| proper is, therefore, of short continuance only if the ‘‘ stop ” signals 
|are ‘‘off.” No time is lost in conveying the further indication 
‘‘on” when the ‘‘ stop” signals are in that position. The sub 
| sidiary indications given by the momentary stoppages of the bell 
| are valuable for indicating the progress of the train towards the 
**stop” signal when conditions «f weather prevent the ordinary 
landmarks from being seen. 

II1.-The stopping of the ** warning” signal by the return of 
the semaphore arm to the “ off” position, the stopping of the bell, 
and the receipt of the ‘“‘route” indication constitute a complete 
‘‘off” or “line clear” signal, which, since it cannot ke given 
unless both the ‘‘stop” signals controlling entrance to the next 
section are “‘ off,” gives also the exact information now given by 
the lowering of the line distant signal. The convention under 
which the ‘‘ route” indications are numbered is in strict accord- 
ance with the convention under which the line signals are erected. 
As will be seen from diagrams 1-5, the left-hand signals refer to 
| the left-hand road, and so on, for any number of diverging roads. 
| The numbering of the ‘ route ” indicators is from left to right, as 
will be seen by reference to Fig. 8. <A straight through point is 
always signalled as 1. 

’.—-Either ‘condition of line” indication received at bar Lb 
can be reversed before the engine reaches the ‘‘stop” signal. 
That is to say, an emergency ‘“‘ danger” signal can be given at 
any one of several intermediate points if the *‘ off” signal has 
been obtained ; or an ‘* off” signal can be received at the same 
intermediate points if the ‘“‘on” signal was originally obtained 
at B. The number of intermediate points at which these reversals 
can be obtained is limited only by the number of intermediate 
bars provided. Additional bars are not costly, as will be obvieus 
from the illustrations. 

V.—The ‘‘off” signal can be given when the train is standing at 
| the ‘‘ home” signal equally as well as when it is travelling, and 
attention is called to its being given by the audible signal. The 
signal given when the train is standing at the ‘ home” signal can be 
modified by the signalman to indicate a “calling on” signal, or 
the equivalent of a flag signal, and this is totally distinct to the 
** off” or “‘ line clear” signal referred to already in this section. 

VI. Indications are provided in the cabin by which the signal- 
man knows whether his apparatus is in order, and by which he can, 
if he desires, trace the progress of a train towards the ‘“ home 
signal from the bar B, and note whether the signals appear to be 
given correctly. 

VII.—The system, being clectrical, admits of the signalling 
point—the bar B-being put at any distance from the cabin 
without affecting the efficiency. ‘There is, therefore, no reason 
why it should be put at the point at which the line distant is now 
erected. Such signals are usually visible at some distance, and 
there is no reason why the bar B should not be set at this 
distance. The increasing speed of trains make it 
given at B should be obtained as early 
as possible, to admit of easy braking when necessary. 

VIII.—The line distant signal plays no part in the working ct 
the system, and may be dispensed with if desired. 

1X.—A further examination of the system will show that failure 
of the apparatus on the line will not cause a false ‘‘off” signal to 
Any failure of the battery in the cabin or breakage of 


signal constitutes an 
signal, relating to the 








condition as A, which can only produce the ‘‘ danger ” indicationx. 
Contact of the line wire with telegraph wires on the same poles is 
not likely to give a false signal, as the apparatus on the engine 
requires stronger currents than are to be met with in telegraphy. 
Failure of the apparatus on tae engine provides its own indica- 
tions. These have already been mentioned. 

X.—-Probably the most important requirement from such a 
system is that of reliability. No matter what other advantages 
a system may possess, a want of reliability will be fatal. ‘he 
most important point in any system is the means by which the 
signals are collected. Theoretically, the maintenance of such 
means of collection should be a matter of difficulty during 
bad weather, as snow or ice is liable to form an insulating 
layer upon the top of the line bars, and thus prevent the 
collection of the currents. As has been said, this is a 
theoretical consideration, and, necessarily, owing to the absence 
of bars for such purposes in this country to such an extent 
as to allow of the forming of a definite judgment, there is 
little or no local evidence for or against. The experimental 
work in connection with this system, however, has extended 


| over the two last winters, and no. difficulty has been experi- 


in collecting the currents from the presence of snow 
orice. The surface of the bars is slightly rounded to allow water 
to run off, and only a thin film of ice can form. Tke contact 
between the brushes and the bars is of a particularly searching 
character, ‘due to the construction of the former. They seem to 
clean the bars effectually at every operation, and if more engines 
were equipped this question would hardly appear at all. In any 
case, occasional rubbing of the surfaces of the bars with an oiled 
rag, which can easily be done by the platelayers when making 
their daily inspection, seems to prevent the formation of con- 
tinuous films of ice throughout the lengths of the bars. This 
matter is largely a question of adequate maintenance, obtained by 
co-operation with other departments. Like all engineering werk, 
cab-signalling apparatus requires attention. Such attention is 
always better directed towards the prevention of failures than to 
repairs after failures have taken place. Intelligent maintenance 
is all that is required. 

During the two years’ experimental work it has been found that 
the maintenance of the insulation of the energised bars B, C, D 
and E is of much greater importance than the contact between 
the bars and the brushes. The first energised bars were insnlated 
in the same manner as the bar A, and worked perfectly well in 
good weather. Long-continued rain was, however, found to soak 
the sleepers and wood blocks supporting the bar to such an extent 
as practically to short-circuit the battery. Since the double-shed 
insulator has been adopted, nearly eighteen months ago, no trouble 
in this respect has been experienced, and the insulators have given 
no trouble from breakage, except when they have been used as 
targets by mischievous boys. 

The question of the reliability of the system is bound up in the 
maintenance of good insulation and perfect contact, since, although 
failure to collect the currents results in the maintenance of the 
‘*danger” indications, and is therefore on the side of safevy, the 
‘ off ” signal is of almost as much importance as the “on ” signal, 
from the point of view of despatch of traffic, and railway companies 
could not countenance any apparatus the working of which unduly 
delayed their traffic. 


enced 





provided by the design of the apparatus, and so distinguish 
etween the marks made during one journey and the next. 





On the reliability of the systems depends the important question 
of whether railtay companies Till obtain any of the financial relief 
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which, as already stated, is most desirable. The design of the 

apparatus is such as to render unnecessary the whole of the com- 
plex and dangerous arrangement of fog signalling by explosive 
etonators now universally used by railways at great expense. 

X1.—Further consideration will show that this system is capable 
of being adapted to use of parts, instead of the complete system 
xs herein deseribed on less fully developed railways, where the 
conditions of service are not so onerous. It is capable of being 
adapted to show signals for “distant” and ‘‘home” signals, or, as 
already stated, it can be adapted to operate with the present 
“distant” signal only. As described, however, the arrangements 
are such as to give the maximum information with a minimum of 
apparatus, and, moreover, it provides further inducement in that, 
as the line distant signal is superfluous, it may be dispensed with. 
It is essentially a contact system in which shocks due to impact 
have been practically eliminated without impairing its reliability. 
As already stated, however, it is capable of being operated as a 
* contactless ” system, with all operations for giving signals on the 
engine carried out under magnetic influence. 

X11I.—The system has now been in use experimentally on the 
North-Eastern Railway for nearly two years, on what is the fastest 
short-distance train in the world, and on other express passenger 
trains. No attempt has been made to develop it by trials on slow 
trains. Under the conditions of use, the apparatus is working 
perfectly. The directors of the North-Eastern Railway Company 
have arranged for the equipment of twenty more of their express 
engines and of about 14 miles of their main lin> between Newcastle 
and Durham. 


Dry cells have been found to give the best results on the engine, | 


and have given perfectly good results in connection with the track 
circuits, Six cells are required on the engine, and twelve cells are 
used in the cabin for the track circuits. The wire for connecting 
the energised bars with the battery in the cabin is carried on the 
telegraph poles, as seen in Fig. 15. 








NOTES FROM SOUTH AFRICA. 
(By our South African Representative.) 
JOHANNESBURG. 
BUSINESS throughout South Africa remains practically 
stagnant, though it is hoped that a slight improvement may 
be forthcoming with the New Year. The imports of mer- 
chandise into British South Africa for the nine months ending 
September 30th were valued at £19,820,302, as against 
£22,946,737 for the corresponding nine months of 1906, ora 
decrease of £3,126,435. The following are some of the 
principal items :— 
vane, 1907. 


164,627 


Value, 1906, 
£ 


Arms and ammunition 
rae 
oo eee eee 
Coke and patent fuel. . 
Drugs and chemicals. . 
Electric cable, &c. 
Furniture .. .. .. 
Hardware and cutlery 
Agricultural implements. . 
India-rubber goods .. .. 
Mathematical instruments 
Angle, channel and T iron 
A ae 
Girders and joists 
Piping 5 
Sheet iron ~ 
Galvanised iron .. .. 
Agricultural machinery 
Electrical machinery. . 
Mining machinery .. .. 
Manufacturing machinery 
All other machinery .. 
ee ee eS 
Rails, sleepers, &, 
Locomotives.. .. 
Rolling stock 
Bar steel 
Sheet steel .. 
Tallow and grease 
Tramway materia! 
Bicycles . . ae 
Motor vehicles 
Wood and timber ; a.) ee 

As far as the mining industry is concerned there appears to 
be little prospect of any large orders being placed for some 
time to come. It is, however, practically certain that a 
50-stamp battery equipment will shortly be ordered for the 
Geduld Proprietary Mines, and a 50-stamp equipment for the 
Cinderella Deep, Limited. These will be followed by the 
same capacity equipment fcr the Van Dyk, Limited. As 
these threemines are controlled by German “‘ houses’’ it is im- 
probable that any considerable proportion of the orders will be 
sent to England, the policy of these groups in the past having 
been to order almost exclusively from Germany and Belgium. 
The extension of the Langlaagte Estate plant, to provide the 
extra crushing capacity necessitated by the amalgamation 
with the Langlaagte Block B, is almost completed and within 
a few days the new plant will be operating. The new plant 
for the Simmer Deeps, Limited, 300-stamp mill is now 
beginning to come forward, the material for the ore bins and 
mill building having arrived. Unfortunately, the concrete 
pile-blocks have shown signs of weakness and these are now 
being blasted out preparatory to being replaced by fresh 
ones, in which imported cement will be used. It is 
believed that the Consolidated Goldfields of South Africa 
will soon commence opening up the Booysens Estates, 
Limited, mine; this property is the deep level of the 
Robinson Deep, Limited, and it is anticipated that the reef 
will be intersected at about 4000ft. There is great un- 
certainty as to the policy which will be pursued with regard 
to the Randfontein properties, and, as the early equipment of 
these mines would mean a good deal of business for the 
machinery suppliers, there is considerable anxiety evinced in 
this connection in engineering circles. It is hoped that on 
Mr. J. B. Robinson’s return to South Africa a definite policy 
will be decided upon and inquiries issued for the requisite 
plant. Altogether the immediate prospects of South Africa 
are not very reassuring, and, in the meantime, several old- 
established firms are going out of business. 

Natives are now coming to the mines very freely and the 
unskilled labour supply is ample. The most reassuring 
feature of the labour position is the fact that the natives are 
entering into contracts to work for twelve months in place of 
the usual agreements for six months. If the Kaffirs can be 
induced to continue to contract for twelve months at a time 
the labour troubles will be almost entirely overcome, as not 
only will the difticulty of obtaining sufficient men be decreased, 
but the men working will be of greater value. Owing to the 
number of Kaffirs offering for service the repatriation of the 
Chinese has caused little, if any, inconvenience to the mines. 

Due in a great degree to the effects of the late’ miners’ 
strike, but also to economies effected in all departments, 
working costs have during “the past few months been véry 
considerably decreased. - As a necessary. aps ats d large 
quantities of ore which hitherto have been looked, upon 
as unpayable by the mines will now return profits if mined. 
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Indeed, the reduction of working costs is the most promising 
feature for the future of the Transvaal, and it has been 
universal. During the past eighteen months the working 
costs: have been reduced by at least 5s., and now stand at 
little over 20s. per ton on the average mine; in some cases the 
costs are below 15s. per ton crushed, This reduction has not 


been at the expense of efficiency, as the percentage of extrac- | 


tion is higher now than ever before, being as high as 96 per 
cent. of the assay value on many of the mines; this high 
extraction being due, of course, to the adoption of tube 
mills. The report of the Simmer and Jack Proprietary 
Mines, Limited, recently issued, shows typically what is 
being done on nearly all the mines, the figures of this mine 
for the past four years are :— 

Year Average ; 

ending stamps 
Aug. run- 
3ist. ning. 


1904 165 
1905 275 
19C6 320 
1907 320 


Working 
costs 
per ton 

crushed. 


Tons per 
stamp 
per 
24 hours. 


Tons 
crushed. 


profit 
per 

year, 
‘ £ 

318,692 145,052 
526,541 
637,757 
726,654 101 


tionably, react in favour of South Africa. 


pace with the requirements of the world’s business. 


244,004 
375,281 | 
500, 


| 
| 
| 
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ALMANACS, DIARIES, &c., FOR 1908, 


THE Hull Forge Iron and Steel Company, Hull, is issuing to its 
clients a useful and handy blotting case, together with a revised 
section book. We understand that the latter may be obtained 
from the firm’s London or Hull offices.—Messrs. Ashwell and 
Nesbit and Co. have sent us an excellent wall calendar, with daily 
tear-off sheets, the figures being printed in exceptionally large 
type.—We have received from the Clay Cross Company an exceed- 
ingly neat pocket diary.—A large paper wall calendar with 
monthly tear-off sheets has been sent to us by Messrs. Mussens and 
Co., Engineers, Montreal, and a tasteful little desk calendar with 


| monthly tear-off sheets has also been received from Walter 
| Johnson \ 


and Co., 67 and 68, King William-street, E.¢€. 


| useful desk diary has been received from Messrs. Ludw. Loewe 


Working | 


and Co., toolmakers, opposite 109, Farringdon-road, E.C. This 


diary shows a whole week’s engagements exposed to view by teur- 
| ing off the slip for each day as it passes.-From Dewhurst’s Enyi- 
| neering Company, Sheftield, we have received a tasteful wail 


| calendar having small monthly tear-off sheets ; 


The shortness of gold throughout the world will, unques- | 
It is, of course, | 
conceded that the world’s production of gold is not keeping | 


South | Spencer and Co., Globe Tube and Engineering Works, Wednes- 


Africa can, most materially, increase its annual output, pro- | 


vided that capital and labour are placed at its disposal. It 


has been fashionable to state that the Transvaal has been | 
disappointing in the manner in which it has treated its | 


mining investors. This must to some degree be admitted, 
but it is also certain that the investors are also to a con- 
siderable degree culpable. The new Company Law which is 
promised for the next session will certainly put the investor 
in such a position that he will only have himself to blame if 
he speculates in hopeless concerns. Since 1904 the Transvaal 
has produced the following amount of gold :— 
Tons milled. Value of vield. 


8,371,976 " 
1905 11,537,911 20,802.074 
1906 14,011,130 24,579,587 
and the value of gold produced during the first ten months of 
last year is £22,589,673, so that for the four years ending 
December 31st, 1907, the Transvaal has put out nearly 
£90,000,000 worth of gold ; a country with a record like this 
cannot continue to be neglected as it has been during the 
past few years. 

The Government will in all probability bring in a measure 
during the next session permitting prospecting on all 
uncultivated ground. This will place the prospector in a 
very different position to that which he holds to-day. It is 
unquestionable that there are many properties which would 
pay handsomely if they were not handicapped by the enormous 
capital charges due to the purchase of their claims. Imme- 
diately after the passing of an Act such as the above, there 
will be an inducement to the prospector to seek for small 
properties, with the natural result that there will be a large 
demand for small equipments, on a five or ten-stamp basis. 

Manufacturers of electric cable will be interested to learn 
that the Johannesburg Chamber of Trade has approached the 
various South African Governments, municipalities, and 
mining corporations with the following recommendation :— 

That in view of the fact that great difficulty now exists in describing 
the quality of rubber insulated cables and wires, and consequently 
suppliers are often exposed to unfair competition in quoting for these 
materials, it is proposed that the Chamber of Trade should approach 
the purchasers and importers of electric cables, suggesting the 
os of a special label, which should be a guarantee of reliable 
quality, and attached to each coil or convenient length of cable, 

certifying :— 

(1) That the cable is manufactured in accordance with the standard 
dimensions as adopted by the British Engineering Standards Com- 


Dividends paid. 
1904 


mittee, and that the quality of the cable is in accordance with the | 


requirements of the Institution of Electrical Engineers as embodied in 
their latest regulations. 

(2) That the name of the manufacturer of the cable is plainly marked 
on the label. 

(3) In the case of firms who, being members of the Cablemakers 
Association, already provide a label to the above details, the adoption 
of the special label shall be optional. 
ever, that cable sold as being made to the standard indicated above 
must be labelled as suggested. 

(4) That each label should state definitely the grade of cable and the 
guaranteed minimum insulation resistance per mile. 


LAUNCHES AND TRIAL TRIPS. 


ARABIANA, steel screw steamer ; built by Irvine’s Shipbuilding 
and Engineering Company ; to the order of the Furness Line ; 
dimensions, 336ft: by 47ft. by 24ft. 10in.; engines, triple-expan- 
sion, 24in., 38in., 64in. by 42in. stroke, pressure 1601b.; con- 
structed by Messrs. Richardsons, Westgarth ; trial trip, December 
21st. 

RIEVAULX ABBEY, steel screw steamer ; built by Earle’s Ship- 
building and Engineering Company ; to the order of the Hull and 
Netherlands Steamship Company, Limited ; dimensions, 255ft. by 
33ft. 6in. by 16ft. 3in.; engines, triple-expansion, 25}in., 404in., 
67in.; launch, December 23rd. 

REDWOOD, steel screw steamer ; built by the Blyth Shipbuilding 
Company ; dimensions, 244ft. by 33ft. 6in. beam ; engines, triple- 
expansion, 19in., 3lin., 5lin. by 36in. stroke, pressure 180 lb.; 
constructed by the North-Eastern Marine Engineering Company ; 
trial trip, January 4th. 

HERMIONE, steel three-deck tank steamer; built by Messrs 
Swan, Hunter and Wigham Richardson ; to the order of Messrs. 
C. T. Bowring and Co., Liverpool ; dimensions, 397ft. by 50ft. by 
31ft. 10in.; to carry 6900 tons; engines, triple-expansion, 26in., 
43in., 72in. by 48in. stroke, pressure 180]b. ; constructed by the 
North-Eastern Marine Engineering Company; launch, Janu- 
ary 17th. 

FRANCES, steel screw cargo steamer ; built by the Laxevaags 
Engineering and Shipbuilding Company, Bergen; dimensions, 
23%ft. by 36ft. by 16ft.; to carry 1750 tons ; engines, triple-expan- 
sion, 163in., 27in., 44in. by 33in. stroke, pressure 180 Ib, ;. con- 
structed by the builders ; trial trip, January 17th. 

FRANKENWALD, steel screw passenger steamer ; built by Messrs. 
Furness, Withy and Co,; to the order of the Hamburg-Amerika 
Line ; dimensions, 336ft. long ; engines, triple-expansion, 2)}in., 
43in., 72in. by 48in. stroke, pressure 2001b.; constructed by 
Messrs. Richardsons, Westgarth and Co.; launch, January 20th. 

GUYANE ; built by Swan, Hunter and Wigham Richardson, 
Limited ; to the order of the Compagnie Générale Transatlantiyue 
of Paris ; dimensions, 325ft. -by 43ft. 6in. beam ; to carry 4200 
tons ; engines, triple-expansion ; constructed by the builders ; 
tria] trips, January 22nd and 23rd, 














Raitway, CLUB.—A meeting of the Railway Club will be held at 
92, Victoria-street, S.W., on Tuesday, the 11th prox,, at 7.30. Ap B-: 
net wo Jaqobs. of the Gren erg ee Bee By 

jorks, , will read a paper enti ‘ Operating ig on 
Locomotives.” Tickets of admission can be obtained from the 
secretary at above address, 


It should be made clear, how- | 


| Works, Bristol. 














the card upon 
which this calendar is mounted bears an excellent picture.—The 
United Flexible Metalic Tubing Company, 112, Queen Victoria 
street. E.C., has also sentgis a tasteful little wall calendar. Besides 
having monthly tear-off sheets, there is also an indicator which 
moves on a bar; this indicator can be adjusted daily so that the 
day of the month can always be found at a glance.—-Messrs. John 


bury, have sent us an exceedingly useful little pocket calendar, 
circular in shape and made of aluminium. By turning the front 
dise of this calendar the date of any day between the years 1907 
and 1927 inclusive can quickly be found.-—A tasteful little diary 
has also been received from Messrs. John Rogerson and Co., 
Walsingham, Durham. This little diary is suitable for the waist- 
coat pocket, and is specially designed for entering daily engaye 
ments. Messrs. Rogerson and Co. have asked us to announce that 
the sheets of the wall calendar issued by them are not intended tw 
be torn off, as stated in our issue of the 17th inst., but the sheets 
are intended to be turned back so that they are available for 
reference.—A neat wall calendar with monthly tear-off sheets hus 
reached us from Messrs. Peckett and Sons, Atlas Locomotive 
It is mounted on stiff cardboard, which bears au 
illustration of one of the firm’s locomotives. 





THE LNstiruTioN OF MECHANICAL ENGINEERS.—At the annual 
general meeting of the Institution of Mechanical Engineers to be 
held on February 21st, the usual Council prizes offered for the best 
papers read before the Graduates’ Association during the preced 
ing session will be awarded to Mr. H. H. Broughton, for his paper 
on ** Notes on the Design and Equipment of Electric Travelling 
Cranes ;” and to Mr, A, B, E. Cheeseman, for his paper on *‘ Port 
land Cement, and the Machinery used in its Manufacture.” Each 
award will take the form of books selected by the winner. 

INSTITUTION OF NAVAL ARCHITECTS.—The annual meetings of 
the Institution will take place on Wednesday, April Sth, and the 
two foliowing days, in the hall of the Society of Arts, John-street, 
Adelphi, W.C. (by kind permission of the Council). The Earl of 
Glasgow, president, will occupy thechair. The Council will be willing 
to present a gold medal to any person, rot being a member or 
associate-member of Council, who shall, at the forthcoming meet 
ings, read a which, in the judgment of the Council, shall be 
deemed to be of exceptional merit. The Council will also bx 


| willing to present a premium of books or instruments to the reader 
| of any paper, not being a member or associate-member of Council, 


which paper shall, in the judgment of the Council, merit thi 
distinction. The annual dinner will be given on Wednesday 
April 8th, in the Grand Hall, Hotel Cecil, Strand, W.C., at 
7.30 p.m. 

THE Royat INstirvTion.—-The following arrangements hav 
been made for the Friday evening discourses before Easter at the 
Royal Institution:—This evening, Professor Ernest Rutherford 
‘Recent Researches on Radio-activity ;" February 7th, Mr. 
Humphry Ward, ‘‘ Napoleon and the Louvre ;” February 1ith 
Mr. Caleb Williams Saleeby, *‘ Biology and History ;” February 
2lst, Sir Oliver Lodge, ‘‘The Ether of Space ;” February 28th, 
Professor William Arthur Bone, ** Explosive Combustion, with 
special reference to that of Hydro-carbons ;" March 6th, Professor 
John Milne, ‘‘ Recent Earthquakes ;” for March 13th nothing has 
at present been arranged ; March 20th, Professor A. E. H. Love 
‘The Figure and Constitution of the Earth ;"" March 27th, Hon. 
Robert John Strutt, ‘ Radio-active Change in the Earth ; 
April 3rd, Lord Montagu of Beaulieu, ‘‘ The Modern Motor 
Car;” April 10th, Professor Joseph John Thomson, ‘ The 
Carriers of Positive Electricity.” 

WRECKS AND CASUALTIES.—The returns just issued by Lloyds 
of the vessels lost, condemned, &c., during the quarter ending 
September 30th, 1907, as reported up to January 14th, 1908, give~ 
the total number of steam and sailing vessels owned in the United 
Kingdom as 9517 and those in the British Colonies as 2000, the 
tonnage being 16,999,668 and 1,321,000 respectively. There are 
twenty-one vessels reported as lost through various causes which 
belonged to the United Kingdom and fourteen belonging to the 
British Colonies, which corresponds to a tonnage of 37,335 and 
8743 respectively. These and the following figures are exclusive 
of cases of breaking up, condemnation, &c., which are not conse 
quent upon stress of weather. The percentage loss of the steam 
and sailing vessels together of the vessels owned is ‘22 and ‘70 
respectively and of the tonnage owned ‘22 and ‘66 respectively. 
No vessel owned in the United Kingdom is reported as having 
been condemned, and only one owned in the Colonies ; this was a 
sailing vessel of 554 tons. It was put into Rio de Janeiro, leaking, on 
May 24th, and was condemned and sold. Of the twenty-one lost 
vessels belonging to the United Kiugdom, two aie reported as 
having been in collision, two foundered, two missing, and fifteen 
wrecked. Under the heading of missing are included only vessels 
so posted or reported during the period covered by the return, 
nag under the heading of wrecked are included vessels lost 
through stranding, or through striking rocks, sunken wrecks, &v. 
Vessels under 100 tons gross are not included in this return. 


THe THAMES CoNSERVANCY.—Lord Desborough, presiding «t 
the first meeting of the Thames Conservancy for the current year 
stated that the new dredger built for the Conservators for the 
ourpose of forming a 30ft. channel, 1000ft. wide, in the river 
ced Gravesend and the Nore, was already at work in the 
Lower Hope and Sea Reach, and was working exceedingly well. 
It will be recollected that the Conservators, when they obtained 
parliamentary powers to carry out the dredging of a channel 30ft. 
in depth at low water of spring tides, intended to build two suction 
hopper dredgers, each of 2000 tons capacity, at a cost of £202,000. 
On the advice of Mr. Lyster, the engineer-in-chief to the Mersey 
Docks and Harbour Board, under whose supervision the plant has 
been constructed, one dredger, having a capacity about equal to 
the two originally proposed, was built at a cost of £185,000, and is 
the largest of its kind now afloat ; although its dimensions will be 
much exceeded by those of the new suction dredger now being 
constructed for the Mersey Docks and Harbour Board, which will 
have a capacity of 10,000 tons. Lord Desborough said that the 
net register tonnage of vessels entering and leaving the Thames 
with cargo during the past year was 26,960,882—about the same 
figure as last year. Since 1900, when the Royal Commissicn on 
the Port. of London was appointed, the number of vessels of over 
5000 tons using the Thames has increased from 36 to 154, last er $ 
figure. Referring to the intention of the Government to deal with 
the Port of London question this year, the cheraen exe his 
confidetice’ in feeling ‘that the President of the. of Trade 
would carry out‘his task with an eye to doing justice to al] the 
great interests involved. : 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 3 


(From our own Correspondent.) 


Best Iron Prices. 

THE new BD ys lists which have been issued by the 
Staffordshire marked iron houses following upon the recent reduc- 
tion of 10s. per ton-are very instructive, showing as they do the 
1908 quotations of these houses. The information contained 
is the more interesting since it is over a year since any 
previous alteration occurred, The Earl of Dudley’s new prices 
for bis first quality iron are as follows:—Bars: Ordinary, 
x9 2s. 6d.; best, £10 10s.; best best, £12; best best best, £14 ; 
rivet iron, 20s. per ton extra. Angles (not exceeding eight 
united inches); Ordinary, £9 7s. 6d.; best, £10 15s.; best best, 
£12 fs.; best best best, £14 5s.; tees, 10s. per ton extra. Hoops 
and strips: Ordinary, £9 12s. 6d.; best, £11; best best, £12 10s. 
Lord Dudley makes a second grade of iron known as the ‘*‘ Hurst ” 
Crown brand, and the price of this iron is £1 2s. 6d. less than the 
figures already quoted for the “‘ ordinary” quality of bars, hoops, 
strips, angles, and tees, £2 less for the ‘‘ best” qualities, £3 less 
for the ‘* best best,” and ‘£4 less for the ‘‘ best best best.” Thus 
the ‘** Hurst” brand of ordinary bars is £8 ; best, £8 10s.; double 
best, £9 ; and treble best, £10. Angles are 5s. perton above bars, 
hoops and strips 10s. above bars, and tees 15s. above bars. Messrs. 


exact 


Wm. Barrows and Sons—now Messrs. Benj. Bunch and Sons, 
Limited—-Bloomfield Ironworks, have issued a new price list show- 


ing prices as here: Bars, £8 10s.; best bars and best chair bars, 
£9 10s.; double best’ bars and double best chair bars, £10 10s. ; 
plating bars, £9; and best plating bars, £10, Angles and tees are 
£9, £10, and £11, according to grade. Hoops are £9 to £10 10s. 
Double best charcoal bars the firm quotes £17. Plates are £9 for 
B.B.H. qualities, £10 10s. best boiler plates, £11 10s. best best 
ditto, £12 10s. treble best, £15 10s. extra treble best, and £19 15s. 
best charcoal ditto. Sheets to 20w.g. are quoted £9 10s.; 21 to 
24 w.g., £11 ; 25 to 27 w.g., £12 10s.; best sheets, £1 10s. per ton 
extra ; double best £2 10s. per ton extra ; and best charcoal ditto, 
£10 5s. per ton extra. Messrs, John Bagnall and Sons, Limited, 
quote their new prices on the basis of £8 10s. per ton for Crown 
J.B. bars, and £9 hoops, both of ordinary sizes. 


Unmarked Finished Iron. 

Ordinary finished iron prices are all going in favour of 
buyers, and in some of the smaller sizes of bar iron concessions of 
from 5s. to 10s. per ton have been made. Unmarked bars are 
£6 17s. 6d. to £7; hurdle iron, £6 15s., or 2s. 6d. to 5s. per ton 
under recent figures; and North Staffordshire ‘* Crown” bars, 
£7 10s. f.0.b. Rather less is heard of Belgian and German com- 


petition as far as actual transactions are concerned, but rumours | 


are plentiful of impending imports, though this applies more 
especially to steel. Hoop iron remains at #7 15s., and strip iron 
£7 5s. to £7 7s. 6d. per ton. Sheets are unsatisfactory alike as to 
demand and price, the demand for both merchant and galvanising 
sorts being considerably within the capabilities of output. Doubles 
are £8 to £8 2s, 6d.; lattens, £8 12s. 6d. to £8 15s.; and galvanised 
sheets of 24 w.g., #12 10s. f.0.b. Liverpool. 


Pig Iron. 

Pig iron makers are becoming anxious for orders, and 
prices are Is, per ton down upon the week. 
shire cinder pigs are 53s.; part-mine, 54s. to 55s.; and all-mine, 
S7s. 6d. to 2s. 6d. per ton. Northampton forge iron is very 
irregular. Whilst from a few makers it can be bought at 49s. and 
“0s. per ton minimum, other firms ask as much as 52s, to 54s. per 
ton for top brands, Derbyshire iron is mostly 52s, to 53s. per 
ton, 


Coke Prices and Iron Trade. 


The only source of strength which the pig iron trade | 


possesses is the absence of stocks in either consumers’ or sellers’ 
hands and the dear price of fuel. Cokes, however, are still 
steadily falling, and this is much to pig makers’ advantage. 
Furnace sorts are quoted 18s. to 20s. per ton, delivered Stafford- 
shire, a drop of fully 4s. per ton on the contract prices of last July 
and August. 


Steel. 

The steel trade goes from bad to worse, and it is impos- 
sible to see where the bottom will be found. 
Siemens tin bars and billets are alike down at £4 15s. per ton. 
Finished Siemens steel of local make is £7 for bars, £6 10s. angles, 
£6 17s. 6d. tees, and flats, 5in, xX 12in., £6 15s. per ton. 





[NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday, 
Pig Iron Prospects Gloomy. 

THE attendance on the Iron ‘Change on Tuesday was 
large—larger, if on than usual. This is one of the peculi- 
arities of the position ; for thé larger the attendance, the smaller, 
apparently, the volume of business: Everyone seems too bent on 
the future. The expected has not happened. Prices have not 
settled themselves, and the future is'still involved in uncertainty. 
During the past week prices of pig iron generally have receded. 
True, warrant iron has improved slightly, but in other respects the 
reduction in the bank rate to 4 per cent. has not stimulated 
demand. Middlesbrough brands do not show much change, 
although slightly steadier, but’ Scotch is lower. English brands, 
for prompt delivery, are also being pushed for sale at lower rates, 
but speculation is not indulged in. There is no great movement. 
Inquiries are confined to comparatively retail lots, and the compe- 
tition for the small orders being given out grows keener than ever. 
Forge iron shows little or nochange On the week. 


Finished Iron. 


So far as can be ascertained, the recent reductions have 
shown no large orders booked, but there is every feeling that there 
will now be a greater disposition to give out specifications at no 
very distant date. 


Steel. 


Makers are grumbling at the absence of orders for plates. 
So far as billets are concerned there is a fairly steady demand both 
for English and foreign. We do not, however, see any great quan- 
tity of the latter arriving at this port. 


Copper. 
There is absolutely nothing new to report in manufac- 


tured stuff’ Agents state there is only a moderate business 
passing, 
Quotations, 


Lincolnshire No. 3 foundry, 54s.;+Staffordshire, 54s. ; 
Derbyshire, 55s.; Middlesbrough open brands, 56s. 4d. Scotch : 
Gartsherrie, 64s. to 64s. 6d.;. Glengarnock, 64s. to 64s. 6d.; 
iglinton, 61s, 6d. to 6ls. 9d;; Dalmellington, 61s. to 61s. 3d., 
delivered Manchester. 

East Coast ditto; 598., both f.o.t.. Scotch, delivered Heysham : 
Gartsherrie, 62s, to 62s. “64.5 Glengarnock, 625, -to Gs. Bd; 
Fglinton, 59s. 6d. to 59s,. §d-; Dalmellington, 59s. to 59s. 3d. 
Delivered Preston: Gartsherrie, 63s. to Os. 6d.; Glengarnock, 
83s, to 63s. 6d. ; Eglinton, 60s. 6d. to 60s, 9d. ; Dalmellington, 60s 


West Coast hematite, 61s. to 61s. 6d.; | 


Common Stafford- | 


Bessemer and | 


| 


| 





to 60s. 3d. Finished iron: Bars, £7 ; hoops, £7 12s. 6d.; sheets, 
£8 5s. Steel: Bars; £6 17s. 6d. to £7 2s. 6d.; hoops, cial, 
£7 15s.; sheets, £8 5s.; boiler plates, official, £8 2s. 6d.; plates 
for tank, girder, and bridge work, £6 15s. ; English billets, £5 
to £5 5s.; foreign ditto, £4 12s. 6d. Copper: Sheets, £80; 
tough ingot, £69; best selected, £69 per ton ; copper tubes, 10d. ; 
brass tubes, 8d.; condenser, 9d. ; collak toa 7d.; brass wire, 74d. ; 
brass turning rods, 7d.; yellow metal, 6§d. per lb. Sheet lead 
steady at £18 15s. per ton. English tin ingots slightly lower, 
£125 10s. per ton. 


The Lancashire Coal Trade. 

There is a great feeling of relief at the settlement of the 
cotton dispute in Lancashire, which threatened at one time to dis- 
locate trade in the Palatinate. On the Manchester Coal Exchange 
on Tuesday there was a very good attendance, and, generally, the 
undercurrent was good, although for house coal the demand was 
not so great as usual. Slack and manufacturing coal is exceed- 
ingly scarce, and there is no quaking on the part of owners such 
as we heard of recently as to the future course of trade. There 
seems to be more coal offering from Yorkshire, but it does not 
affect spot movement. For shipping, the demand for Lancashire 
bunkering coal is good. 


BARROW-IN-FURNESS, Thursday, 
Hematites, 

The hematite iron trade is weaker, and there is a further 
falling off in the demand. ‘This is observable as well on home as 
on foreign and colonial account. Makers are not so well off for 
orders as they have been, and as the consumption of metal is 
shown to have fallen off, it has been found necessary to blow out 
two furnaces. This leaves only twenty-one furnaces in blast. 
The business passing at the moment is only that which pressing 
needs ‘reate, as buyers are alive to the fact that lower prices will 
probably be reached before the market takes a turn. Indeed, this 
week prices have come down, and makers are quoting at Barrow 
60s. 6d. for mixed Bessemer numbers, net f.o.b. Warrant iron is 
not quoted, as no business has been done of late, but it is understood 
that sellers would ask under 60s. net cash. In special classes of 
iron the trade doing is on a small scale, and prices have come 
down in the same ratio as ordinary hematites. Iron ore is 
again cheaper, and good average sorts are at lls. td. net at 
mines, while better classes of ore are at about 14s. Employment 
at the mines is not so plentiful as of late, and several mineowners 
have given notice of a reduction in wages of 5 to 10 per cent. 


Steel. 

The only feature of the steel trade which is satisfactory is 
that of the shipbuilding trade. The plate mills have now been 
fully employed night and day for several weeks, and there are 
indications that the trade will continue satisfactory for some time 
to come, as orders are coming to hand from local and othersources. 
Steel castings for shipbuilding and engineering purposes are also 
in better demand. The trade being done in rails is very quiet 
indeed, and the very few inquiries in the market lead to the belief 
that the present depression will remain for some time to come. 
Merchant steel and billets, hoops, and tin bars are only a quiet 
trade, and these branches are not more than half employed. 


Shipbuilding and Engineering. 

There is increasing reason to believe that the shipbuilding 
and engineering trades of this district will be in a much more 
active state later on in the year than they have been for some 
time past, as in addition to the new orders recently booked there 
are prospects of other orders of considerable importance. 


Shipping and Coal. 

The shipping shows some improvement. Last week the 
exports of iron were 7882 tons, and of steel 4227 tons, making a 
total of 12,109 tons, an increase of 4631 tons on the corresponding 
week of last year. The total shipments this year have reached 
414,459 tons compared with 64,067 tons in the corresponding 
period of last year, a decrease of 22,608 tons. The coal trade is 
very quiet, and orders are given out sparingly, as lower prices are 
expected. Coke is selling at about 20s. per ton delivered at West 
Coast furnaces. Shipping freights are lower, and several ships are 
wanting cargoes. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Business Situation. 

REPORTS of trade are somewhat conflicting, but the general 
sea one remains unaltered. In the iron trade there is not much 
mying, in spite of the low prices now ruling, the waiting atti- 
tude being still maintained. The collieries are satisfactorily 
employed, the only signs of weakness being in locomotive and high- 
class manufacturing coal. This weakness is caused by the absence 
of shipping usual at this season of the year, and the diminution of 
trade. In the heavy industries, the department most actively 
engaged continues to be that of railway material in rolling stock. 
The military and marine material departments are in much need 
of fresh work. We do not hear of any improvement in cutlery, 
silver, and plated ware. In files there is an active business 
reported. 


Steam Coal. 

Generally there is a good business being done, although 
the shipping trade is restricted, as is usual at this time, and less of 
the higher grade manufacturing coal is being called for. In the 
open market the former rates-from 1]s. 6d. to 12s. 6d. per ton— 
are maintained. The Humber~ trawling contracts are still 
unsettled, the companies ordering only for current requirements. 
The Yorkshire coalowners adhere to the rate previously mentioned 

lls. 3d. per ton—and there is no likelihood of any further con- 
cession bemg made. 


Household Fuel. 

Values are firmly maintained for all qualities, the re- 
quirements of the various markets being sufficient to keep the pits 
fully employed. The London and Eastern Counties markets are 
taking exceptionally heavy consignments ‘of the best qualities, 
which fetch up to 13s. 6d. per ton. Secondary grades have also 
been freely forwarded to the Eastern Counties, as well as to West 
Yorkshire and Lancashire. The current quotations for secondary 
descriptions are from Ils. to 12s. per ton ; other qualities, from 
10s, 6d. to 10s, 9d. per ton. 


Coke, Coking, Slack, &c, 

Coke is a little weaker, the quotations being now 12s. to 13s. per 
ton for best washed, and Ils. to 12s. per ton for unwashed. 
These figures show a drop of 6d. per ton on last week’s prices, the 
decline being attributed to the absence of contracts for small coal 
causing the coke ovens to be kept going in order to consume it, 
and the coke being produced must be sold, while blast furnaces in 
several instances are out for repairs and other reasons, The 
result, of course, is to throw more coke on the market, and bring 
about cutting competition for orders. 


The Iron Market. 

A good deal of uncertainty marks the situation in the iron 
market. Very little buying is reportedtocalty. The official quo- 
tations of the Lin ire Ironmasters’Association are still as 
fixed-on the 29th November; byt transactions at rates below these 
quotations are reported to have taken place recently. The Asso- 
ciation, it is expected, will hold its next meeting on the 31st inst. 





Meanwhile the official quotations referred to are as follow :—No, 3 
foutidry, 55s. 6d: per ton; No. 4 foundry, 55s. per ton; No: 4 
forge, 54s. 6d. per ton ; No. 5 forge, mottled, white, and basic, 
56s, 6d. per ton. In Derbyshire, No. 3 foundry iz quoted this 
week at 55s. per ton—a decréuse of 1s. a ton since last report. 
No. 4 forge remains at 54s. per ton. Hematites are unaltered at 
66s. to 68s. per ton for East Coast, and 74s. 6d. to 75s. 6d. per ton 
for West Coast, both net and delivered in Sheffield and Rotherham. 
Bars, £7 15s.-to £8 per ton.~ Sheets, £9 10s. to £10 per ton. 


The Heavy Industries. i 
No change of any consequence has to be noted in the 
leading industries this week. There is still an absence of any 
news regarding orders for armour and other military material, and 
no improvement is to be found in marine work. Railway material 
continues to afford good employment, the bulk of the departments 
engaged on rolling stock bemg busy. 


Sheffield Chamber of Commerce. 
The annual meeting of this Chamber was held on the 24th 


inst. 
NORTH OF ENGLAND. 
(From our own Correspondent.) 
Shipbuilding. 


THE wages difticulty in the shipbuilding industry of the 
North-East Coast is still the feature that comes in for most atten- 
tion, and it promises to be an even more serious matter than it is, 
for if the men who went on strike last week fail to arrive at an 
understanding with their employers within the next week or two 
it will become necessary to close almost all the shipyards in the 
district, except those on the Wear, for they are not involved in 
the dispute, seeing that a Conciliation Board there regulates the 
differences between shipbuilders and their men. Likewise there 
are two or three small firms on Teesside and Tyneside who are not 
members of the Shipbuilders’ Federation, and they will take their 
own course. Unfortunately, there are no indications that the 
shipwrights and joiners who are on strike are likely soon to agree 
to the terms which the employers have proposed, which all the 
other men at the yards have accepted, and which their own leaders 
advise them to agree to. Evidently the shipwrights and joiners 
have got out of hand, and the worst consequences of their action 
will be that the many that have agreed to the reduction of wages 
will themselves be among the unemployed, for operations cannot 
long be carried on when two important sections of men refuse to 
work. There are about 5000 men on strike, and their action will 
throw other 40,000 men idle. 


Cleveland Pig Iron. 

Some improvement can be reported this week in the 
Cleveland pig iron market; the prices seem to have fallen low 
enough to tempt consumers, and a fair amount of business has 
been done during the last few days ; indeed, not at any time since 
October last has so much buying been done. This has steadied 
the market, and fluctuations in the prices of Cleveland warrants 
have been within narrow limits ; in fact, in the last two weeks the 
maximum quotation for Cleveland warrants has been 47s. 93d. 
cash buyers, and the minimum 47s. 6d. cash, this last being the 
lowest that has been reported since 1905. Some of the consumers 
appear to be getting rather short of supplies, and thus have had to 
come into the market, but they have not confidence to buy fer 
forward felivery. No. 3 Cleveland G.M.B. pig iron has all the 
week been steady at 48s. per ton for early delivery. Itis a long 
time since the price has been stationary for so long, and that is a 
good feature when contrasted with the late continuous fa'l.~ No. 1 
is at 50s. 6d.; No. 4foundry at 47s. 6d.; and No. 4 forge at 47s. 
The operations of speculators are not at present interfering much 
with legitimate trade, for they are not carried on very largely. 


Hematite Pig Iron. 

The prospects for producers of East Coast hematite pig 
iron are less satisfactory than ever now that there has arisen the 
wages difficulty in the shipbuilding industry. The hematite pig 
iron trade is mainly dependent on shipbuilding, and thus feels the 
depressed condition of that industry very acutely, Mixed 
numbers of East Coast hematite pig iron are now quoted at 58s. 
per ton, and not less will be taken for small lots, but 57s. 6d. per 
ton has been accepted for a good order for forward delivery. 

tubio ore is quoted at 15s. 6d. per ton c.i.f. Tees, and’ 15s. is 
reported to have been taken in odd cases where sales could not be 
delayed. The rate of freight Bilbao to Middlesbrough, which was 
up to 5s. 104d. per ton in the early autumn, is now down to 3s. 103d., 
which is almost the lowest rate that hasever been known, 3s. 9d. being 
the absolute lowest. How the shipowners can cover expenses at 
the present rate of freights cannot well be seen. 


Cleveland Miners. 

It is satisfactory to note that the adjustment of the wages 
of Cleveland ironstone miners for the ensuing quarter has béén 
carried out. The mineowners asked for 3 per cent. reduction, 
and the men offered to agree to 3per cent. The employers were 
content with that offer, and the reduced rates took effect from 
Monday last. For some months past the Cleveland Miners’ Associa- 
tion has been agitating with a view of inducing the non-unionists 
to come within the fold, but a considerable number would not be 
persuaded. It was, therefore, resolved that at mines where there 
were men who persisted in keeping outside the union all the other 
men should tender to the employers last Saturday their notices“to 
cease work. Considerably over a thousand men did so send in 
their notices, but it is believed that no stoppages of work will result, 
for almost all the non-unionists have now arranged to join the 
Association. This is a somewhat unusual means to adopt to foree 
alt the men into line. 


Manufactured Iron and Steel. 

Generally, business is very slow, more particularly in the 
plate and angle trades, and in the latter it will be worse still when 
the shipyards have to be closed on account of the wages dispute 
with some sections of the men, whose strike will prevent all the 
others working. The steel rail branch is fairly well employed ; 
indeed, it is the most active of any department of the steel trade. 
Messrs. Bolckow, Vaughan and Co. have secured an order for 
11,000 tons of steel rails and fish-plates for the Great Eastern Rail- 
way Company. The quotation for heavy steel rails is £6 2s. 6d. 
net,-f.o.b., while steel railway sleepers are at £6 15s. net, f-o.b., 
and cast iron railway chairs £3 12s. 6d. net, f.o-b. There is “not 
the activity in the demand for sleepers and chairs that is reported 
in connection with rails. ron and steel ship plates are at £6 10s., 
less 2} per cent.; iron ship angles at £7 10s.; steel ship angles at 
£6 2s. 6d.; common iron bars at £7 10s.; best bars, £7 17s. 6d.; 
and best best bars, £8 5s., all less 2} per cent., f.o.t. Steel joists 
have been reduced to £5 12s. 6d., less 24 per cent., f.0.t. 


Realised Prices of Manufactured Iron. 

It has this week been officially intimated to the Board of 
Conciliation and Arbitration for the Manufactured Iron and Steel 
Trades of the North of-England by their accountants that the 
average net price realised by the producers in the district for the 
manufactured iron delivered during November-December, 1907, 
was £7 6s. 0-l6d. per ton—a decrease on the previous two months 
of 8:94d. per ton. This is the figst decrease that has been reported 
since May-June, 1906, all the fourteen returns “ince. then 
announcing advances till this last. The top price, therefore, 
attained in the late boom was £7°6s. 9:ld. per ton, whereas 
maximum of the 1900 boom was £8 5s. 1ld. per ton. “The total 
advance in the boom just over was 30s. 4d. per ton, the previous 





































































































































128 


minimum being £5 16s. 4°89d. in November-December, 1904. 
Rails (iron) in the last two months realised on the average 
£6 19s. 9°6ld. per ton ; plates, £6 lis. 9°93d.; bars, £7 6s. 2°82d.; 
and angles, £7 13s. 8°64d. ‘The average realised price over 1907 
was £7 3s. 7‘7d. per ton, as compared with £6 10s. 11°28d. in 1906, 
£5 19s. 2°75d. in 1905, £5 18s. 11+2d. in 1904, and £7 19s. in 1900. 
The wages at th2 tinished ironworks in the North-East of England 
will remain the same for February and March as they were in the 
previous two months. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Condition of Trade. 

THERE has been little or no improvement in the general 
condition of trade since last report. In many branches there is 
asearcity of work and a lack of orders, but it is pleasing to notice 
that there is nothing like a feeling of despondency anywhere. 
On the contrary, it is felt that the conditions are such that any 
revival of demand might be hailed with satisfaction, inasmuch 
as with cheaper money and raw material, and a lowering tendency 
in fuel, it is becoming easier to enter upon contracts with some 
hope of working at a profit. The question of wages still causes 
difficulty, but there is now more hope of adjustment without 
recourse to strikes, 





The Warrant Market. 

Business has been very dull in Glasgow warrant market 
since last report. On some days remarkably few transactions have 
heen recorded. Dealers are generally holding aloof, and the 
general public takes practically no interest whatever in pig iron 
speculation. Cleveland warrants have been done at 47s. 6d. to 
ijs. 84d. cash, 47s. 6d. to 47s. 10d. one month, 47s. 84d. two 
months, and 47s. 6d. to 47s, 9d. for delivery in three months. 
While the tendency of the market has on the whole been somewhat 
easier, the variations in price have for the most part been incon- 
siderable. Scotch warrants are nominally 56s. ¢d., Cumberland 


hematite 60s. 9d., and standard foundry pig iron 46s, 3d. to 46s. 6d. | 


per ton. 


Prices of Makers’ Iron. 


Pig iron prices are in a number of cases 6d. to 1s. per ton | 


G.M.B., No. 1, is quoted at Glasgow 61s.; No. 3, 58s.; 


lower. 

Govan and Monkland, No. 1, 61s. 6d.; No. 3, 
bls. 6d.; No. 3, 58s.; Gartsherrie, No. 1, 65s.; No. 3, 60s.; Calder, 
No. 1, 66s.; No. 3, 603. 6d.; Summerlee, No. 1, 66s.; No. 3, 61s.; 
Langloan, No. 1, 70s.; No. 7 


3, 65s.; Coltness, No. 1, 87s. 
No. 3, 65s.; Glengarnock, 


Ww 
FRe 


at Ardrossan, No. 1, 67s.; 

58s.; Dalmellington 
Leith, No. 1, 6ts.; No. 3, 6ls.; Carron, at Grangemouth, No. 1, 
70s.; No. 3, 62s. per ton. The demand for Scotch hematite pig 
iron is slow, and prices are easier, merchants quoting 62s. 6d. per 
ton for delivery at the West of Scotland steel works. 


Exports and Imports of Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6167 tons, compared with 10,469 in the 
corresponding week of last year. To Canada, 300 tons were 
shipped ; Holland, 180; South America, 100; Australia, 151 ; 
France, 30; Belgium, 80; Germany, 30; India, 78: China and 
Japan, 230; Belgium, 10; other countries, 280; the oastwise 
shipments being 3721 tons, against 2703 in the same week of 1907. 
The total shipments to the United States since the beginning of 
the year amount to 5210, against 17,315 in the same time last 
year. Canada has so far taken quite as much of our iron as last 
year, and the business with Australia has been one-third greater, 
but the shipmerts to Italy have fallen off to the extent of nearly 
one-half, while most other countries are taking less Scotch iron 
than they did at this time in 1907. 


Finished Iron and Steel. 

The makers of finished iron report a fair demand for the 
ordinary kinds of marked bars. As regards unbranded iron the 
competition with foreign makers is so keen that comparatively 
little of this class of work is at present being secured for export. 
Employment asa whole appears to be getting more full. The 
demand for steel continues unsatisfactory, and some of the works 
are still quite idle, while in most cases only partial employment is 
obtainable. 


The Coal Trade. 

The shipping trade in coal has been rather more active, 
the shipments showing a considerable increase over those of preced- 
ing weeks, although they fall considerably short of the quantity 
despatched at this time last year. For manufacturing purposes 
the inquiry is slow, owing to so many large works having only 
partial employment, and the tendency of prices is easier, from 
dd. to 6d. per ton reduction being quoted for orders of any 
importance, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
State of the Coal Trade. 

PRICES of best steams have not seriously declined since 
my last. Buyers have been able to get concessions, and quotations 
linger so much about 17s. that one would not be surprised at their 
drooping into the next groove. Much of this is due to the large 
output that is taking place, for tonnage has come in freely, ap- 
proximating 30,000 to 40,000 a day. Some cargoes on Tuesday 
were large, 52U0 tons going to Colombo, 5000 to Bombay, 4500 
Buenos Ayres, 4500 to Vera Cruz. Coalowners remain’ hopeful 
that the recession of price is only temporary. Jronmasters and 
other industries are welcoming the droop in coal prices as a relief, 
but another week or two must pass before a definite idea can be 
gained of the trend of the market. The decline in steam coals has 
been from the high prices of 19s. and 19s. 6d. to 17s. 6d. 


Latest Prices at Cardiff. 
, Best large steam, 17s, 6d. w 18s.; seconds, 16s. 9d. to 
ljs, 3d.; ordinary large steam, 16s. to 16s. 6d.; drys, best, 17s. 9d. 
to 18s.; ordinary, 16s. 3d. to 16s. 9d.; best 


16s.; Eastern Valleys, 15s, to 15s 
20s. 6d.; seconds, 16s, 6d. to 18 
20s. 6d.; through, 16s. to 16s. 6d.; No. 3 
No, 2 Rhondda, lis. to 15s. 3d.; through, 11s. 6d. to 12s.; No. 
smalls, 9s. 6d. to 9s. 9d.; best washed nuts, 15s. to 15s. 6d.; 
seconds, 14s. to 14s, 6d.; peas, 13s. to 13s. 6d.; seconds, 12s. 9d. to 
13s.; best small steam, 11s. to lls. 3d.; seconds, 9s. 6d. to 10s. ; 
other smalls, including drys, 8s. to 9s. Patent fuel, 18s. t 
18s. 6d. Coke: Furnace, 16s. to 18s.; 
special, 24s. to 26s. 


9 


“ 


Pitwood, 17s. 6d. to 18s. Prices steady. 


Anthracite. 
Slightly lower prices continue, and best malting coals are 
from Is. 6d. to 2s. lower. The trade has suffered from non-arrival 


foundry, 18s. to 22s.; | iC 71 
| 20f. to 25f. p.t. for good sorts, and 35f. p.t. for best sorts could be 


of vessels, and a good deal of trouble has been given with trucks | 


and empties. At Swansea, best large malting is selling at 28s. to 
28s. 6d.; seconds, 25s, to 26s. ; Swansea big vein, 21s. 6d. to 22s. 6d. ; 
red vein, 17s, dd. to 17s. 9d. _Machine-made coals: Cobbles, 26s, 
to 27s.; nuts, 26s. to 27s.; peas, 15s. to 16s.; rubbly culm, 6s. 3d. 
to 6s. 6d.; duff, 4s. 6d. to 4s, 9d. Other coals: Best large 
steam, 17s, 9d. to 18s. 3d.; second quality, 16s, 9d. to 17s. 6d.; 
erdinary large buuker ‘coal, 14s. Od. to lds. 3d.; through bunker, 


| 
| 
' 
| 
| 


; Carnbroe, No. 1, | 


, at Ayr, No. 1, 63s.; No. 3, 58s.; Shotts, at | 
| increasing amount of fresh work to be coming in. 
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12s. 9d. to 13s.; small, according to quality, 8s. 6d. to 9s. 6d. 
Bituminous: No. 3 Rhondda, 20s. to 23s.; small, 12s. 9d. to 
13s. 3d. Most coals are 24 per cent. discount. Patent fuel, 16s. 
to 16s. 6d. Last week Swansea continued its large exports of fuel 


by despatching over 18,000 tons. 


Port Talbot. 
Shipping returns for last week show a total of 41,351 tons, 
or an increase of 9471 in exports and a decrease of 1792 in 
imports. 


Iron and Steel. 


In several directions it was a short week last week, and 
though some orders of heavy rails have been carried out, there is 
little activity in that branch of trade. In bars a little continues 
to be done. No large cargoes of manufactured iron were notified 
during the week up to our despatch. Swansea received 1740 tons 
of pig iron and 679 tons scrap steel. Iron ore not so brisk, and 
easy prices continue. Pig iron continues dull. Latest Swansea prices : 
Hematite, mixed numbers, 60s. 9d. ; Middlesbrough, 47s. 8d.; 
Scotch, 56s, 8d.; Welsh hematite, 65s. to 66s. delivered. No rails 
quoted. Siemens steel bars, £4 15s.; Bessemer, £4 12s. 6d. Tron 
ore, Cardiff and Newport: Rubio, 14s. 3d. to 14s, 9d. I note that 
Middlesbrough is quoting heavy rails, £6 2s, 6d. ; steel joisis, 
£5 12s. 6d. 


Tin-plate. 
Quotations are little altered from last week. Demand 
is reported steady. The shipment last week was a little over 
58,000 boxes ; received from works 68,900 boxes, stocks remaining 
132.977 boxes. The state of trade is clearly shown by the fact 
that there were two additional mills in operation last week, and on 
‘Change it was stated that throughout the Swansea Valley only 
three mills were idle. Latest quotations:—Bessemer primes, 
ordinary tin-plates, I.C. 20 x 112, lls. 104d. to 12s. ; 
Siemens primes the same ; 1.C. 20 x 56 sheets, Bessemer and 
Siemens, 12s. 14d. to 12s, 3d.: ternes, 22s. to .; C.A. roofing 
sheets, £9 5s. to £9 10s.; big sheets for galvanising, £9 to £9 5s. ; 
finished black plates, £9 10s. to £9 15s.; galvanised sheets, 24g., 
£12 10s. Other quotations current at Swansea:—Block tin, 
copper, £61 15s. ; lead, £14 17s. 6d.; spelter, £20 17s. 6d. ; 
silver, 253d. per oz. : 


s. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Iron Market in Rheinland-Westphalia. 

THERE is but little change to report since previous weeks 3 
ironmasters, generally, consider the tone of the iron industry to 
have slightly improved, some branches reporting rather an 
Deliveries in 
semi-finished steel are heavier than in December, and there is less 
reserve shown on the part of consumers. Sectional iron is quiet, 


| while all descriptions of railway material continue in very active 


" Monmouthshire | 
black vein, 16s. 3d. to 16s. 6d.; Western Valleys, 15s. 9d. to | 
6d.; best house coal, 19s. 6d. to | 
; No. 3 Rhondda, 19s. 6d. to | 
smails, 12s. 6d. to 13s.; 





request. Some fairly large export orders could be obtained by 
Rhenish-Westphalian firms, but the prices fixed are not remunera- 
tive. ‘There is just a tritle more firmness shown in quotations now. 
in pig iron rather more life has been stirring of late, especially in 
foundry pig, which is in rising demand. The Bavarian State Kail- 
ways are reported to have signed contracts with the Steel Conven- 
tion concerning the supply of railway material for the next three 
years ; quotations for rails have been fixed at M. 120 p.t., and for 
iron sleepers at M. 111 p.t. The Protection-of-Sale Convention, 
between German and Austrian ironworks, ending with January, 
1907, a provisional prolongation has been resolved upon, until 
negotiations concerning a new convention have been satisfactorily 
concluded. ‘Ihe Kénigs und Laura Hiitte, the largest Upper 
Silesian works, declines to join the Convention, and it 1s therefore 
considered doubtful whether this important union will again be 
formed. 


The German Coal Market. 
Coal and coke are as strongly inquired for as ever on the 
German market, and supplies in many districts are far behind re- 
quirements, with the result that prices continue exceedingly 
stiff. 


Austro-Hungarian Iron Trade. 

There is no abatement in activity reported, and some 
branches are well provided with orders for some weeks ahead. 
The reduction in the prices for sheets has led to a decrease of 5 
crowns in the prices for galvanised sheets too. The Prague Iron 
Company is reported to have bought 50,000q. basic from the 
Diisseldorf Pig Iron Syndicate, and to have placed orders for 
further supplies of 25,0004. with English firms. These purchases 
from foreign firms are due mostly to stoppages and irregular traffic 
oa the Kaiser-Ferdinand Nord-Bahn, by which supplies in coke 
had become exceedingly small. A strike is on in the Alpine 
scythe industry ; the men demand higher wages, acknowledgment 
of their representatives, improved dwellings, &c., and their 
masters consider it impossible to grant most of these demands. 
Deliveries in fuel continue slow, and insufficient in Austria; the 
difficulties caused by a scarcity of wagons increase ; consumers 
are compelled to purchase their requirements from Silesia, 
Hungary or Bohemia, but they have to pay higher prices. Pretty 
much the same is reported from the coke market. 


Quieting down in Belgium. : 

The slight improvement of previous weeks has again given 
place toa somewhat languid tone, both for iron and steel. The 
prices that were easily obtained at the end of the year can now 
only with difficulty be maintained ; consumers as well as dealers 
are again showing much reserve, and buy only small lots for im- 
mediate requirements, for the opinion prevails that prices will 
become easier before long. The accounts received from the bar 
trade are qualified to contirm this belief, for a weakening tendency 
is complained of, and the export quotations of 132-50f. p.t., f.o.b. 
Antwerp, for bars No. 3 and 127°50f. p.t. for bars in basic can 
only be maintained with difficulty. The export price of £5 9s. for 
girders is still being quoted, but concessions are willingly made for 
special places of sale. ‘The plate trade moves on quietly, and the 
following prices are being quoted ; 


Common plates in iron or steel 
Iron plates, No.3.. .. .. . 
Martin plates. . 

Both locally and on foreign account the demand for plates has 
been limited recently. Rails are quoted 150f. p.t. The condition 
of the pig iron trade is showing symptoms of weakness. Since the 
beginning of January prices have decreased to 70f. p.t. for foundry 
pig, 63°50f. p.t. for forge pig, Athus, and 68°50f. p.t. for ditto. 
Charleroi, basic realising 75f. p.t. There was quite a rush on the 
market for house fuel during the period of the sharp frosts, and 


stiffly maintained. Engine coal, on the other hand, is far less 
animated, and rumours are afloat of a decrease in quotations for 
some sorts ; at present 15f., 16f., 17f., and 19f. p.t. are quoted, 
and consumers willingly pay the prices asked. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 17th, 1908. 
THE American iron and steel mills are profiting by an increase 
in demand in foreign countries. The December shipments 
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Jan. 31, 1908 


amounted to 90,000 tons, including steel rails, billets, beams, 
blooms, bars, wire na.ls, pipe, and other products which were djs. 
tributed to every country in the world. ‘the rails went to Mexico, 
South America, and Japan, billets to the United Kingdom, anq 
beams, blooms, bars, and gaivanised iron went chiefly .o the Far 
ast, as well as Suuth Arnica, . Large shipments of wire were 
made to South American countries, Much of the material used 
in the construction of the Manchurian Kailway, including loco. 
motives, 1s coming from this side, ‘lhe exports of steel billets 
iast month were $241 tons, of which 2/36 tons were shipped to 
Newport for use in the Welsh muils, while the balance went to 
wiverpool. The exports of structural material were 12,883 tons, 
kixports of wire, wire nails, and pipe were 18,501 tons. ‘Large 
purchases of rails are being made in Kussia for railroads to be 
owlt in Mexico, and it is understood that the Harriman lines 
are now in the market for 30,000 tons, The price of rails delivered 
in Mexico is 31-00 dols, Only small orders for structural steel are 
coming along. Steel plate 1s being purchased in a small way by 
car builders, who are using large quantities, but they are purchas- 
ing it only as they need it, and will not place large orders for the 
year, as has been customary. A lower level of prices is anticipated, 
and it is this expectation which leads to the small business. Basic 
iron is quoted at 17 dgls. During the past week the southern 
furnaces made sales of big iron amounting to 35,000 tons. ‘I here 
is no disposition to rush into large orders for the year, in view of 
the possibilities of a lower range of quotations, when the final 
adjustment will have been made. ; 

‘rhe copper market shows more activity, and an effort is being 
made to keep prices where they are. In the last six weeks exports 
vf copper from the United States to Europe amounted to 50,000 
tons. Uther countries have been sending about 10,000 tons 
vf copper weekly to Europe. The exports of copper during 
the first week of January were 11,024 tons, and since January 1 si, 
11,674 tons. The tin situation has not materially changed. ‘Totai 
supplies for Europe and America last year amounted to 92,2) 
tons, of which 36,Y17 tons were consumed in the United States. 
Lead, after a long period of dulness, has developed some strength, 
and is now being held at a tritle higher price. ‘There is a gener: 
disposition to await further developments, and heavy transactions 
in the metals outside of copper need not be expected. A norma! 
buying movement will not set in until there is a general improve. 
ment in industrial conditions. Contidence is returning rather 
slowly, notwithstanding the rather general activity in steel pro- 
duction, which manifested itself late m December. 


RSONAL AND BUSINESS ANNOUNCEMENTS. 


PE 

MeAscres Brorsers, Limited, inform us that Mr. George 
Ennis, J.P., has been appointed a director of the comy any. 

Messrs. SPERLING AND WILLIAMS, of 24 and 25, Fenchurch 
street, London, E.C., ask us to state that they have been 
appointed sole export agents for Grice’s Gas Engine Company 
Limited, of Birmingham and Carnoustie. 

Mr. Ropert MATTHEWS, of Sir W. G. Armstrong, Whitworth and 
Co., Limited, Openshaw, Manchester, has Just been appointed for 
the second time President of the Manchester District Engineering 
Trades Employers’ Association. 

Ruopes Motors, Limited, of Riverside Works, Doncaster, ask~ 
us to state that they have appointed Mr. Frank Parkinson «+ 
their representative for the Yorkshire district. Mr. Parkinson < 
temporary address is Eldon Mount, Guiseley, near Leeds, 

Mr. F. M. SAXELBY, for the past four years Head of Mathematics 
at the Technical College, Belfast, has been appointed to a similar 
position at the Battersea Polytechnic. Previous to his appoint 
ment at Belfast, Mr. Saxelby was Head of the Mathematics 
Department at the Royal Technical Institute, Salford. 

THE Lords Commissioners of the Admiralty have nominated 
Engineer Vice-Admiral H. J. Oram, C.B., as a member of the 
Sectional Committee of the Engineering Standards Committee on 
Sections and Tests for Materials used in the Construction of Ships 
and their Machinery to fill the vacancy created by the retirement 
of Engineer Vice-Admiral Sir John Durston, K.C.B. 

As certain statements have appeared in the papers to the cffect 
that the Lowca Engine Works of the Lowca Engineering Company, 
Limited, of Whitehaven, have to be shut down, we are requested 
by this company to state that such is not the ca-e ; but that a new 
company has been formed to take over the assets of the old com 
pany, and that arrangements are in progress for the development 
of the company’s specialities and general business. 

Ep. BENNIS AND Co., Limited, ask us to state that Mr. W. 
Griffiths, 25, Botanic-avenue, Belfast, has been appointed their 
representative for Ireland ; that Mr. E. Harris, their agent for 
Kast Yorkshire, has changed his address to ‘ Hill Crest,’’ Hors 
forth, Leeds, and that Mr. F. K. Woodroffe, their agent for 
Liverpool, North Wales, North Stafford, and part of Cheskire, has 
changed his address to ** Melville,” Hoole-road, Chester. 

THE Westminster Engineering Company reports that in order 
to devote its attention, particularly to the manufacture of 
dynamos, motors, switchboards, arc lamps, &c., it has disposed 
of the wiring, fittings and installation branch of its business 
carried on at 16, Davies-street, Berkeley-square, W., and Mr. 
Walter Riggs, who formerly managed the branch for it, retains 
his position with the new proprietors, who will continue the 
business under the name of ‘Girdlestone and Co.,” and who will 
be agents for the Westminster Engineering Company's manu 
factures. 





Contracts. —A water-cooling plant to deal with 100,000 gallons 
per hour on the Gjers and Harrison’s Simplex spraying nozzle 
system is being put in at the Seaham Colliery of the Londonderry 
Collieries, Limited, in connection with new air-compressing plant 
recently erected. The Halifax Corporation are also putting in 
a 26,000-gallon-per-hour plant upon the same system for their 
electric power station.—Messrs. Holt and Willetts, of Cradley 
Heath, have just received an order from H.M. War-office for three 
direct-coupled electric lifts, to work on single-phase alternating 
current, and to be erected at H.M. Gun Wharf, Portsmouth. 
Messrs, James B, Petter and Sons, Limited—who are represented 
in the West Indies and British Guiana by Messrs. Hall, Smith and 
Co., Grenada—have shipped two more of their oil engines to the 
West Indies, one to Grenada and the other to Trinidad, for agri 
cultural purposes.—The firm of Thos. and Wm. Smith, Limited, 
wire rope manufacturers, Newcastle-on-Tyne, has just recently 
secured a further contract from the Edinburgh and District Tram 
ways Company, Limited, for 600 tons of wire ropes for use on It 
cable lines. Messrs. Smith have been successful in securing from 
Edinburgh during the last three years orders for no less that 
1500 tons of their special tramway cables. It is interesting to note 
that the total length of cables covered by these contracts amounts 
to no less than 248 miles, and the total length of single wire 
utilised in the manufacture of these cables comes to the enormous 
total of 24,550 miles. —-The Hydraulic Engineering Company, 
Limited, Chester, has received instructions from the London and 
North-Western Railway Company for the equipment of the new 
extension to the Garston Docks with hydraulic capstans. The 
capstans, of which twenty-nine in all aro required, will be of the 
turnover type fitted with Brotherhood hydraulic motors, and will 
be designed to work with a hydraulic pressure of 700 lb. per square 
inch.—The contract for the carbon factory at Kinlochleven 10 
connection with the Argyllshire Aluminium Works has been 
allotted to Messrs. R. Macalpine and Sons, Glasgow. It is to 
be built close to the aluminium factory, near the river Leven. 
The Aluminium Company will have an electric railway from the 
pier to the factories. 
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shaft being varied by restricting the circulation of the fluid to a 
greater or lessextent. According to the present invention, pum 
are provided which are situated in a casing containing the fluid 
which acts as the motion-transmitting medium. The engravings 
illustrate one form of the invention. When the engine is started, 
the plungers of the pumps reciprocate. Some apertures in the 
pump cylinders are so designed that when the valves are fully 
opened the oil or other fluid is freely drawn into and discharged 
from the cylinder when the pumps are working. When, however, 
the area of —— through the aperture is reduced, the flow 
of fluid into and out of the cylinder is restricted. This tends to 
reduce the speed of the pinions, and as the speed of the prime | 
mover remains the same, the motion is transmitted to the gear | 
wheel W. When the valves are entirely closed the pumps are no 
longer capable of drawing in or discharging any fluid and are 
therefore stopped, the motion of the driving shaft being then com- 
municated directly to the driven shaft without any reduction in 
the speed. By gradually closing the valves the speed of the driven 
shaft may be varied from zero when the valves are fully opened to | 
the same speed as the driving shaft when the valves are completely | 
closed. The valve is controlled by a lever suitably arranged on 
the car.—January Sth, 1908, 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is pri nted in italics, 

When the abridgment is not illustrated the Specification is without 

wings. 
ag of Specifications may be obtained at the Patent-ofice Sale Branch, 
95, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. J . 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, 
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TURBINE MACHINERY. 


5732. March 9th, 1907.—IMPROVEMENTS IN ELastTic FLUID Tur- 
yINES, by Charles Turnbull, jun., of Hylton Lodge, North 
Shields. 

the object of this invention is to provide an improved arrange- 
went of nozzles for admitting the motive fluid to the central | 
impact blades of turbines. According to this invention, instead 
of employing nozzles arranged at one side of the impact blades for | 
admitting the motive fluid, as is usual, oppositely inclined nozzles, 
us shown in the engraving, are employed. These are disposed in 
vets at either side of the impact blades, the arrangement being 
such that the motive fluid issuing from the nozzles at either side | 
after operating on the impact blades passes to the fixed and 


INTERNAL COMBUSTION ENGINES. 


16,949. July 24th, 1907.—IMPROVEMENTS IN AND RELATING TO 
WATER INJECTORS FOR INTERNAL-COMBUSTION ENGINES, by 
Alfred George Scholes, of 41, Gordon-road, Ilford, and George 
Gibson, of 25, New-street, Westminster. | 

The invention relates to that type of water injector for internal- | 
combustion engines which consists of a small direct-acting pump, 











































































N° 5,732 , the piston of which receives motion for its working from the | 
explosive effort in the working cylinder of the engine. The | 
Casine 1 | improvements consist in i.) the prevention of any suction action 
i |on the delivery port or passage during the suction stroke (ii.), 
Wheel Blades ' | enabling the injection of water to be stopped when desired with- 
5 | out removing the apparatus (iii.), enabling the direction of injec- 
. 4a tion of the water to be varied as desired. The engraving illus- 
| trates one form of the invention. The apparatus, which is 
screwed into the cylinder wall, consists of a piston working in a 
' | small cylinder, the piston-rod forming a ram, which works in a 
‘a E/mpact Blades : 
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rotating vanes at opposite sides of the impact blades. The 
engraving illustrates one application of the patent. In use the 
motive fluid issues from all the nozzles and acts on the impact 
blades, and the fluid issuing from a set of nozzles at one side of 
the impact blades, after operating and passing through the impact 
blades, flows into the chamber at the opposite side of the impact 
blades, whence it flows to the nozzles, abnade referred to, and the 
successive rings of guide blades and wheel blades at that side of 
the —— blades. By means of this invention it is claimed that 
yood balancing is obtained without dummy rings or balance 
pistons, or such arrangements, and also that the whole length of 
the rotating drum can be utilised.—Janwary 8th, 1908. | 
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smaller cylinder. The valve-box is fitted with a suction valve—at | 
the bottom—and a delivery valve atthe top. The stroke of the ram 
is regulated by means of the adjustable screw at the top, and the | 
piston is pressed downward by means of a spring. In the lower | 
end of the cylinder there is a delivery port or passage f? opening into | 
the cylinder. The delivery port is connected with the delivery pas- | 
sage #1 by means of the pipe f, and the position of the orifice of the | 
delivery port in the cylinder is such that when the piston is at the | 
lower end of its stroke the orifice is closed. Thus, all communica- 
tion between the cylinder of the engine and the delivery port of | 
the water injector is entirely cut off except during the working 
stroke, and, consequently, there can be no suction. In the pipe 
Jf® is a three-way cock, the third port of which is connected with 
the suction pipe, the arrangement being such that in one position 
of the cock the passage through the pipe f? is open and that 
through the port closed—this is the working position, and in the 
other position the passage through that part of the pipe /? | 
between the cock and the port or passage f2 is closed and the pipe 
f2 is open to the other part of the pipe f*, so that the water driven 
by the pump simply circulates round and through the suction 
port and ports f1 and f2.—January 8th, 1908. 


VARIABLE SPEED MECHANISM. 


January 8th, 1907. — IMPROVEMENTS IN AND RELATING TO 
VARIABLE SPEED HYDRAULIC TRANSMISSION MECHANISM FOR 
SELF - PROPELLED VEHICLES AND THE LIKE, by William 
Brown Wilson, of 69, Upper Grotto-road, Twickenham. 

This invention relates to ce hacer gearing for self-propelled 
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RAILWAYS AND TRAMWAYS. 


27,731. December 5th, 1906._IMPROVEMENTS IN OR RELATING TO 
TRAMCARS OR OTHER LIKE VEHICLES, by John Edward Anger, | 
of the United Electric Car Company, Limited, of Strand- 
road, Preston. 

This invention has for its object a spring arrangement for tram- | 
cars which will secure smoothness and uniformity of motion either 
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| 
‘with a light or heavy load, and at the same time to prevent or | 
reduce oscillation. The weight of the vehicle is carried by the 
laminated springs }, which is placed on the top of the axle-box. | 


They are coupled at their ends to the frame by suspension bolts, | 
| and also by spiral springs resting on the frame at each side of the 


Vehicles, The invention consists in providing means for transmit- 
ting motion from the prime mover of the vehicle to the:.driving- 
axle, comprising hydraulic mechanism employing an incompres- 


sible or practically incompressible fluid, the speed of the driven 


| the axle-box a free passage or opening. 


| springs at the side and the end ¢ springs. 


| 4512. 





axle-box and by laminated springs f bolted at the extreme end of 
the frame. The latter support the overhang of the body 
at the ends and are bent into form. Their ends rest 
in shoes on the underside of the car. It is claimed that they 
thus form a better support for the overhanging ends of the car 
than laminated springs of the usual elliptical type and greatly 
reduce oscillation. The frame is formed adjacent to each axle- 
box with a guard or hornplate 4, which permits vertical motion 
of the axle-box, but restrains movement in any other direction, 
and on the top portion of the frame adjacent to each axle-box a 
jaw j is provided—Fig. 2. Extending from each axle-box are 
wings /, which are united below the axle-box by forming a spring 
seat / cast solid with the journal-box, soas to leave between it and 
Through each of these 
openings an auxiliary laminated elliptical spring m is —— and 
bolted down on to the bottom of the journal-box, and there are 
shoes x secured to the under side of the frame to receive the ends 
of the spring. Normally the springs m do not touch the springs 
n. Under normal conditions the weight of the vehicle is borne by 
the laminated springs } on the top of the axle-box by the spiral 
When, however, « 
heavy load is applied, the load will overcome the springs, and the 
frame will descend until its shoes rest and are supported by the 
ends of the auxiliary laminated springs m below each box. The 
car will then be supported by the auxiliary springs in addition to 
the other springs, and thus the increased load will be supported, 
and an easy and resilient motion to the vehicle will be obtained.— 
January 8th, 1908. 


February 23rd, 1907.—IMPROVEMENTS IN OR RELATING TO 
RAILWAY AND TRAMWAY VEHICLES, by Herbert Nigel Gresley, 

of Milford, Doncaster. 

The object of this invention is to provide an improved means for 
connecting the adjacent ends of two vehicles, which ends are sup- 
ported on one common bogie truck. The other end of either or 
each of the two vehicles may be supported on an independent 
bogie in the usual manner or on another bogie, which also supports 
one end of another vehicle. According to this invention, the two 
vehicles are supported on or connected with their common 
supporting bogie through brackets fixed to the vehicle ends, and 
adapted so to engage as toserve asa coupling between the vehicles, 
The brackets are capable of turning slightly in relation to each 


c 


N? 4,512. 























te 


t +=" Swivel Pla 
Pivot 





1 








Fig.3 


other, in every direction. On each carriage end buffers may Le 
provided, so that one or the other is compressed when the carriages 
are negotiating curves. The illustration requires very little ex- 
planation. The bracket c! has a hollow head adapted to fit within 
the cup of the bracket ¢, and is formed with a convex under sur- 
face that then works on the concave inner surface. The king 
bolt or pivot extends through centrally arranged clearance holes 
in the head and cup, and between the head and cup sufficient 
space is left for the head to rock freely to a limited extent, the 
arrangement being such that the brackets can turn horizontally 
and vertically relatively to each other and to the bogie centre 
casting or swivel plate. Brackets are fixed to the vehicle head- 
stocks, and are adapted to work upon side bearing plates of the 
bogie. These bearing plates are indicated by dotted lines at ¢ in 
Fig. 2.—/ennairy Sth, 1908, 


PROPELLERS. 


January Ist, 1907.._LMPROVEMENTS CONNECTED WITH REVERS- 
ING PROPELLERS, Henry John Spooner, of 311, Regent-street, 
W., and Philip Owen Penrose, of 106, Upper Richmond-road, 
Putney, 8. W. 

This invention relates to a form of propeller of variable and 
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' reversible pitch suitable for use on the hollow driven shaft of 


steam turbines, and is also otherwise suitable where a reversing 
propeller is required.’ It will be seen, by reference to the longi- 
tudinal sectional view, that the boss P of the propeller is affixed to 
the hollow shaft A! by means of a screw thread, which is made 
right or left-handed, according to the direction of rotation of the 
shaft. - An additional security is also provided at C. Each of the 
blades D is screw-threaded at its end spigot, as shown, and thereby 
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affixed to the boss P. The bevel pinion E revolves with the. solid 
shaft BL Whilst allowing the latter a little end play in the direc- 
tion of its axis, the said bevel pinion E gears with and drives the 
bevel wheels shown in one instance at F ; these,bevel wheels bei 
free to rotate upon the. tail, pin G of the blades D.. The beve 
wheels are restrained from any movement in the direction of the 
axis of the blades by the frame H, which is securely fixed as a part 
of the boss by four projections or lugs, these being sunk into the 
recess and secured thereto, the frame H bearing .upon the bevel 
wheel F and so preventing it from lifting. The frame or plates H also 
carry the change wheels H?, which engage with the spur pinion F! 
formed upon the bosses of the wheel F and an annular wheel in the 
blade spigot, so that any rotation of the shaft B! relatively to the 
propeller boss P is directly transmitted to the blades D. The cap K 
closes the end of the boss and provides a bearing for the back of 
the bevel pinion E, and also for the extremity of the shaft B}. 
Several modifications are given.—/annary Sth, 1908. 


WIRELESS TELEGRAPHY. 


4802. February 27th, 1907..IMPROVEMENTS RELATING TO SIG- 
NALLING IN WIRELESS TELEGRAPHY, Valdemar Poulsen, 22, 
Steen Blichersuej, Fredeviksbery, Copenhagen. 

This invention relates to improvements in signalling by means 
of continuous electrical vibrations produced by a generator con- 
sisting of an electric are connected with self-induction and 
capacity. The object of the invention is to signal in such a 
manner that the vibrations in a circuit of the transmitting appa- 
ratus are periodically damped, and this is accomplished through 
the operating key by inserting in the vibration circuit or by 
placing in parallel with this circuit or parts of this circuit. a device 
for damping the vibrations, so that the vibrations in the vibration 
circuit connected to the antenna can be damped as required. This 
is-done, as shown in the drawings, by inserting the damping device 
into the vibration circuit of the generator, the damping device 
consisting of a non-inductive ohmic resistance. Figs. 1-3 show 
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Fig. 3. 


various examples of arrangements, according to the present inven 
tion. A represents the arc, which, combined with a self-induction 
4 and condenser ¢ forms a vibration cireuit directly or indirectly 
connected with the antenna. In Fig. 1 the vibration circuit may 
be closed directly by means of an operating key ¢, so that the 
ohmic resistance e is short circnited. If the circuit of vibration is 
opened by means of the operating key d the vibrations will be 
damped by the ohmic resistance e, and the system will cease trans- 
mitting waves. In Fig. 2 the same effect is obtained by placing 
an ohmic resistance ¢ in parallel with the condenser ce. The con- 
denser f prevents the current feeding the arc from passing through 
the resistance «. In the diagram—Fig. 3—the resistance ¢ can, 


1908, 


January 8th 


ELECTRICITY. 


January ist, 1907.—IMPROVEMENTS IN AND RELATING TO 
ELecTRIC TRANSMISSION SysTEMS,. The British Thomson- 
Houston Company, 83, Cannon-street, E.C. 

In all high-tension continnous-current systems previously adopted 
iuachines with commutators have been employed, and consequently 
those systems have heen arranged for continuous current, the 


























Distribution Bus-Bars 


reason being to obviate flashing over at the commutator with vary- 
ing load, and other well-known difficulties. The present invention, 
in its broadest aspect, consists in employing unipolar generators 
connected in series for producing the high voltage required, and 
providing means of maintaining a constant line voltage with varying 
load, The employment of unipolar generators avoids the necessity 
of a constant current transmission, since there is no commutator at 
which a flash over can occur. The generating station, shown in 
the 1ipper illustration, comprises a number of high-voltage unipolar 
generators, which are.arranged to be connected in series; the gene- 
rator armatures are shown at A!, A2, &c. The majority-of the 
generators. are provided with a shunt field.a and a weak series 
field a1, which.is connected. ino: ition to the shunt field. One 
of the generators A5 is pecvidian only with a series:field a1. - By 
this arrangement of the fields each of the generators A’ to A‘gives 
a slightly drooping voltage characteristic with increasing load, 


the tunnel. 


y | 
means of the.operating key d be placed ‘in parallel with the self- | 
induction b, which also results in the vibrations being damped.— | 


which is compensated for by the series;wound machine A°, which 
a¢ts to compound the system, and which may be designed to main- 
tain a constant voltage on the line, ora voltage which increases 
slightly with increasing load. Consequently for normal varying 
loads the system, as a whole, is compounded, but by arranging.the 
generator A® so that its field becomes saturated. at full load ora 
certain percentage of overload, a.further increase of current, does 
not increase the voltage of this generator, but does act to decrease 
the voltage of the other generators, In. this. manner the current 
which would flow upon the occurrence of a short-circuit may. be 
prevented from doing damage to the ap tus. It will be seen 
that the shunt fields. are each connected across adjacent collector 
rings.so as to receive only a fraction of the machine voltage. 
Switches are provided for’ putting in and taking the various 
machines out of circuit, The switches H_ are for short-circuiting 
the series windings while a new machine is building up its volts. 
The receiving station, shown below, likewise comprises a plurality 
of unipolar machines. connected in series. to, the line, but these 
machines operate as motors, and are connected as si 
machines in operation, These machines are provided with a series 
winding, as shown at«!, but this is only for the purpose of starting 
the motor, and when in operation is short-cireuited by the switch 
H. Each motor drives an alternating-current synchronous gene- 
rator J, the tield of which j is excited from any suitable source, as 
the exciter K. All the alternating-current geverators are. con- 
nected in parallel to the distributing bus bars, and besides serving 
to transform the power delivered by the motors into alternating 
currents for distribution, also serve to maintain the motors at the 
same speed.—Januavy 8th, 1908. 


DYNAMOS. 


8286. February 27th, 1907.—IMPROVEMENTS IN AND RELATING TO 
THE ROTATING MEMBERS OF DYNAMO ELECTRIC MACHINES, The 
British Thomson-Houston Company, 83, Cannon-street, E.C., 
and William Francis Dawson, of 39, Hillmorton-road, Rugby. 

The object of this invention is to provide an improved means of 
balancing the rotating members of high-speed dynamos, such as 
| those used in combination with steam turbines. The accompany- 
ing drawing illustrates the method of carrying the invention into 

effect as applied, for example, to the rotary field member of a 

vertical-shaft high-speed alternator. Half of the member only is 

represented in the vertical section. Im the core aa tunnel 6 is 
formed, which extends completely through the member parallel to 
the axis of rotation, and within this member one or more circular 
balance weights ¢ are supported as shown and practically fit 
Near the cireumference of the balance weight a 
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tapped hole is provided, through which a screwed rod d passes, 
the extremities of which are rotatably mounted in the ends of the 
core member. By rotating this rod the balance weight ¢, or 


ale shunt | 


the presence of air in the furnace for supporting the combustion ; 
this arrangement, it is claimed, prevents the explosions which 
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frequently take place in furnaces where gas mixed with an insutti 
cient supply of air for combustion is introduced into a furnace, 
Fig. 4 is a modified form of furnace.-—Jan wary 8th, 1908, 


SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 


874,391. Process or MAKING STEEL, H. O. Chute, Cleveland, Ohio, 
-Filed January 14th, 1907. 

This invention refers to a process of making steel which consists 

in smelting silicious non-Bessemer ores in the presence of basic 

slag containing phosphorus and a silicate slag containing manga 
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weights, may be adjusted to occupy any desired position along the | 
length of the tunnel, and definitely seeured in position by locking | 


the rod. The rod may, for example, be socketed at one end in a 
plate +, and is free to rotate, the other end being held rigid by 
means of a spring-pressed catch f, which is held into engagement 
with a notch in a collar g secured to the rod... When this catch is 
released the rod is free to rotate. The balance weight can be 
adjusted by a crank handle,. or a spanner may he fitted to the 
squared end of the rod. Usually there will be two or more 
tunnels.fitted with balance weights spaced at suitable distances 
round the core, so that the different weights may. be adjusted to 





| balancing. 


different positions in their respective tunnels to obtain accurate 
It is evident that the invention is applicable to the 
rotor of either a vertical or horizontal machine.—/anuary Sth, 


| 1908, 


MISCELLANEOUS. 


5342. March 5th, 1907.—IMPROVEMENTS IN OR CONNECTED WITH 
Gas HEATED FURNACES, by Arthur William Onslow, of the 
Royal Arsenal, Woolwich. 

The invention relates to furnaces adapted to be heated by gas 
and chiefly designed for use in case-hardening, tempering, and 
annealing steel. The object of the invention is to provide means 
whereby high temperatures can be obtained ina shorter time than 
hitherto and with a smaller’consumption of gas. As will be seen 
from the engravings, Figs. 1, 2; and 3, the furnace is somewhat of 
the ordinary type. The le, or partition, extends longitudinally 
through the furnace so.as to form two cells ff. These cells are in 
communication with the space above the table by means of lateral 
passages gy. Apertures are formed in two of the opposite walls, 
through which gas jets are injected striking against the baffle and 
whirling round in the direction of thearrows. The gases pass cut 
through the lateral passage g into the space above the table, so 
that they strike the top of the furnace and are deflected down- 
wards on to the articles or material upon the table, the products of 
combustion escape through the flues at the top. The nozzles of 
the burners are arranged opposite to the. openi as already 
stated, but-do not project into the holes in the walls of the fur- 
nace, but terminate at or near the entrances in such ‘a manner that 
the jets of combined gas and air which are ignited at the nozzles 
will draw through the openings a further quantity of air sufficient 





to ensure the proper combustion of the gas without relying upon 








nese under proper thermal conditions to produce a superheated jig 
iron rich in ‘silicon and phosphorus and a sulphurous slag, pro 
ducing a flowing current of such molten superheated pig iron and 
bringing it m transit in contact with sufficient oxide of iron toremove 
silicon and form a silicate slag containing manganese, and then 
treating the desiliconhised iron to remove phosphorus and carbou 
and form a basic slag containing phosphorus. There are eighit 
claims. ~ 

874,432, TurBINE, H. P. 2. LL. Pérscke, Hanbuy, Germany 

Filed May 3rd, 1907. 
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DOU LUO | 


In a turbine the combination of S curved blades alternated with 
straight blades of narrower width. 
874,448. METHOD OF MAKING GkaR Wueers, W. WH. Suit/ 
Buffalo, N.Y., assignov of one-half to John R. Keim Mills, Liv.. 
Buffalo, N.Y., a Corporation of New York. Filed August Sth 


A blank is first roughly cut. This is heated, and a set of swage 
of the correct form are then simultaneously forced into the spaces 


between the teeth to form them. A set of counter swages rest. at 
thé same timé against the ends of the teeth to prevent therh fri 1 
stretching outwards. There is only one claim. 
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iy the Transvaal gold mines it has been generally 
recognised that the number of unskilled coloured labourers 
employed underground can be reduced only by the em- 
pl yyment of an efficient stoping drill, with which one 
man would drill the equivalent of five to seven hand 
holes per day. Many machines designed for the purpose 
have been tried, but their claims to economy have not 
been fully established. Latterly the disabilities appear 
to have been largely overcome, for a Reuter’s telegram 
published in London on January 6th announced that a 
competition held under distinguished auspices at the 
Robinson gold mine had resulted in the prize being 
awarded to the Gordon drill. It further announced that 
Messrs. Eckstein were installing 200 of these drills, and 
that twenty-five were to be started at the Crown Deep 
mine. A native working a Gordon drill was stated to 
have achieved in five hours results equal to the average 


day's work of fifteen natives. Making due allowance for 


journalistic enthusiasm, there can be no doubt that an | 
important step has been made in the development of | 
The trophy won was presented by | 


inining machinery. 
Lord Selberne on January 15th, and at the same time 
Mr. Reyersback, of the firm of Messrs. Eckstein and Co., 
offered, on behalf of the Chamber of Mines, a prize ot 
£1000 for the best drill produced by January 1st, 1909. 
Manufacturers were required to send out six to nine 
drills to work under ordinary mining conditions for four 
or fve months. Since then the Transvaal Government 
has proposed to offer an extra prize of money and to 
allow drills for the competition to be imported free of 
Customs duty and railway freight. 
certainly induce British manufacturers to turn their 
attention to small hammer drills, which hitherto have 
chietly been of American construction. The problem of 


The prize should 


constructing a perfect small stope drill is undoubtedly one 
bristling with difficulties, but it is one well worthy of 
careful, attention, for it has been estimated by a com- 
petent authority that it is possible to instal 4000 small 
drills on the Rand, and so release 20,000 natives. 


Ix a lecture on “ Airships” before a crowded assembly 
in the Singakademie at Berlin on the 25th of January, 
Count Zeppelin pointed out that certainty of working is 
an absolute essential if long journeys are to be undertaken, 
and it can only be ensured by providing the ships with 
at least two motors and propellers which work indepen- 
dently, as has been done in his balloon. 
will not break down does not exist, but if the motor of an 
airship equipped with one engine only were to fail whilst 
the vessel was passing an inhospitable district, a desert, 
the ocean, or a hostile country; it might mean des_.uction 
to the crew and ship. 
it was wrong to think that a very large balloon cou'd rise 
to the same height as a smaller and lighter vessel. He 
compared a dirigible balloon weighing 2400 kilos. with 
one weighing 16,000 kilos., and showed that the latter 
could ascend to the same height, 1200 m., as the former, and 
could travel over thirty-six hours without stoppage as 


against five hours in the case of the smaller balloon. He | 


said that the cost of his large airship compared with its 
usefulness was small. Warships were much more ex- 
pensive. From a business point of view a regular air- 
ship traflic would prove profitable. The figures which 
would be realised if communication were established 


A motor which | 


Count Zeppelin stated furth_r that | 
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good to burn, and is also used to anoint camels that have 
the mange.” Although the existence of oil has been 
known for centuries, the development of the district 
dates back only to 1870, and a few years ago it was the 
most productive district in the. world. In 1901 Russia 
was head of the list of the petroleum-producing countries, 
with 49°2 per cent. of the world’s production. The 
United States followed with 44°2 per cent., and then 
Galicia with 2 per cent., Roumania with 1°6 per cent., 
India with 1 per cent., the Dutch Indies with 0°6 per 
cent., und other countries aggregating less than 1 per 
cent. 


Tue world’s statistics of the production of petroleum 
in 1907, which have just been issued, show a decrease 
in comparison with 1906, just as in 1906 as against 
1904. ‘The 1906 figures show that Russia produced only 
28 per cent. of the world’s total, whilst the United States 
produced 59°6 per cent. of the total. The Dutch Indies 
produced 3°38 per cent., Roumania 2°9 per cent., Galicia 
2°5 per cent., and India 1°9 per cent. India, with the 
large oil output of Burma, has improved its position, and 
its development is a matter of importance in view of the 
desirability of securing a British source of petroleum 
supply. In view of the Admiralty’s decision to employ 
liquid fuel, the British Empire ought certainly to take a 
| more prominent place on the list, for India, Canada, the 
Gold Coast, Newfoundland, the West Indies, and New 
Zealand are undoubtedly rich in oil. Happily, the Govern- 
| ments of the self-governing Dominions are actively ex- 

ploriig their oil-bearing areas, and at the present time 
the oil-bearing strata of Trinidad and of West Africa are 
being carefully investigated. The oil shale industry of 
New South Wales is making a good start, and in. Great 
Britain the Scottish oil shale trade continues to show 
satisfactory progress. Last year was characterised by 
improved prices in all its products, and the Pumpherston 
| Oil Company last summer declared a dividend of no less 
than 50 per cent. 





Iv appears that strenuous efforts are being made to find 
new ways and means of filling the coffers of the German 
Imperial Treasury, and that at present projects for State 
monopolies are in fashion in Germany. Kumours have 
been current for some time past that proposals for the 
| monopolisation of the supply of electric current for 
lighting and power purposes are soon to be brought 
forward. In the beginning of January this question was 
so discussed in the Press as to make it assume an impor- 
tant character, and it will be interesting to watch further 
developments. It does not appear to be quite certain 
where the proposal originated, but according to state- 
ments made to representatives of the Press at the 
Imperial Treasury, the Government would probably 
be favourably inclined towards this new means of 
‘improving the State budget. It is believed that the 
income from this source would be extraordinarily high, 
| although enormous sums would be required for the 
| purchase of the existing electric power stations, of which 
| there are over 2000 in Germany. At the end of 1907 the 
| public central energy stations alone aggregated a capacity 
| 


of 800,000 kilowatts, and represented a value of about 
£75,000,000. If to these the value of all the private 
generating stations is added the total amount would be 
at least £150,000,000, and more probably £200,000,000- 
Although the opinion has been expressed at the German 
| Imperial Treasury that, on account of the security of the 


between Berlin and Copenhagen would be as follows :— investment and of the presumably high interest which 
Une airship, main station at Berlin, landing station at | could be paid, the capital required for the purchase and 
Copenhagen = one million marks; earnings: 100 flights working of existing plants would soon be forthcoming, it 
there and 100 back—time required for passage at present has been contended in other quarters that it 1s highly impro- 
would be reduced by about one half—with av erage of | bable that the public would advance a loan which would 
twenty-five passengers paying 50 marks each, would yield be the means of loading the German industry with an 


250,000 marks yearly. After deducting 150,000 marks for | W2supportable burden. ‘That a State monopoly of current 
supply would be an obstacle to industrial progress is held 
by German expert opinion. 


insurance, sinking fund, and working costs, 100,000 marks 
would remain, making a clear profit of 10 per cent. In 
view of the fact that even the best of airships have so far 
proved to be very “ kittle-cattle,” Count Zeppelin appears 
to be hurrying forward a trifle quickly. Two hundred 
flights between Berlin and Copenhagen per year is a pro- 
position still very much in the clouds. 


ux starting last month of systematic boring for 
petroleum at Torres Vedras in Portugal, and of a syste- 
ii.tic investigation of the petroleum deposits of Emilia, 
italy, afford indications of the necessity that is every- 
Where being felt of supplementing the supplies from the 
Baku district, which have been so seriously affected by 
the general condition of unrest prevailing throughout 
Russia, The production of the Baku district, which in 
1902 amounted’ to 636 million poods, in 1907 did not 
teach 475 millions. In this district the occurrence of 
petroleum was noted in the thirteenth century by Marco 
Polo, the Venetian, who described “a fountain from 
Which oil springs in great abundance, inasmuch as a 
hundred shiploads might be taken from it at one time.” 

This oil,” he adds, “is not good to use with food, but is 





On the 15th January the virtual completion of the work 
of reconstructing the north pier at the entrance to the river 
Tyne was marked by the first exhibition to the mariner of 
| the new light erected at the seaward end of the structure. 
The lighthouse is a tower of granite, 85ft. in height from 
high water to the focal plane of the apparatus. The 
optical apparatus is of the third order, and dioptric. It 
exhibits a white group flashing light of three flashes in 
quick succession every 10 seconds, and the candle-power 
of the light is 38,000. A reed horn fog signal is erected 
on the cupola of the lantern. The light on the head of 
the old pier will be discontinued. The work of recon- 
structing the pier has been in progress for nearly seven 
years, and was necessitated by the collapse of a consider- 
able portion of the original structure due to the under- 
mining of the rubble and block foundation on which the 
superstructure was erected. The new work is 1500ft. in 
length, and is constructed on a line roughly parallel to 
the old pier, which has been removed to low-water level. 





The concrete blocks and mass concrete’ in the pier are 


faced with granite throughout. A communication 
tunnel is constructed in the parapet to provide access to 
the lighthouse in stormy weather. The roundhead 
which forms the seaward extremity of the pier and the 
foundation of the lighthouse is 80ft. in diameter. - Since 
the commencement of the work serious defects have 
developed in a portion of the old work lying inshore of 
the reconstructed pier, and a contract has been entered 
into by the Commissioners with Sir John Jackson, Limited, 
for the partial reconstruction and repair of a further length 
of 600ft. . The work already carried out was designed by 
Sir John Wolfe-Barry, K.C.B., and Messrs. Coode, Son 
and Matthews for the Tyne Commissioners, and the con- 
tractors were Sir John Jackson, Limited. A paper de- 
scriptive of the works is to be read before the Institution 
of Civil Engineers at an early date. Whilst the recon- 
struction of the north pier ha& been in progress the Com- 
missioners have also been engaged in strengthening and 
repairing the south pier, which had shown serious defects 
and signs of undermining, although not to the extent that 
obtained in the case of the north structure. 


Founbep early in 1848, the Austrian Engineers’ and 
Architects’ Society is now engaged in celebrating its 
sixtieth jubilee. Beginning with 33 members, it now 
numbers 2600, and its income has grown from £166 to 
£4600. The society owns its own building, containing 
assembly hall, library with over a hundred thousand 
volumes, and administration offices. Besides some £5000 
worth of miscellaneous property there are special funds, 
amounting together to more than £20,000, for educational 
and charitable purposes. The aims and interests of the 
society cover a very wide field. Collecting photographs 
of Vienna and neighbourhood, the establishment of a 
technical court of arbitration, furnishing members with 
expert opinions and advice and nominating experts when 
requested, conducting experiments with fire-proof 
materials for buildings, and carrying out tests of the 
durability of iron submerged in sea water, these are but 
a few instances of the many-sided activities of the 
society. In fact, it can be safely declared that in every 
question affecting the interests of science and art, and the 
position of engineers and architects, which has arisen 
during the past sixty years the society has taken a more 
or less prominent part. In the beginning membership 
was confined to engineers, but in 1864 architects were 
admitted also. The jubilee proceedings, which were held 
on January 11th, consisted of a festival gathering in the 
hall of the society, followed by a banquet at the Volks- 
garten. Suitable mementoes of the occasion were pre- 
sented to twenty-one engineers of fifty years’ membership 
and over. A number of corresponding members were 
elected, including Nikolas Tesla. 


Ir will be remembered that on November 28th last a 
regrettable accident occurred during the lowering of a 
caisson for one of the piers of Blackfriars Bridge. During 
last month the report of Mr. Cuthbert A. Brereton, of the 
Board of Trade, who conducted the inquiry into the 
circumstances, was published. After detailing the method 
employed for lowering the caisson in this and other 
similar instances, Mr. Brereton remarked that in his 
opinion the system, as a system, was satisfactory and 
efficient. As to the primary cause of the accident, he 
said he thought that there could be no doubt that it was 
the unequal lowering of the caisson which caused the 
whole weight to be thrown upon two only of the four 
points of support, and these in a diagonal position. The 
result was that undue weight was brought upon one of 
the piles supporting the trestles, which caused it to sink, 
thus throwing the trestles and girders out of level. This, 
was coupled with the fact that the caisson was not 
evenly supported under its centre of gravity, and also that 
its lower edge was touching the water of the river, 
which was flowing strongly up stream at the time. All 
these factors tended to create a transverse strain on the 
girders which they were not calculated to bear, and con- 
sequently caused them to turn over and collapse. One 
of the chief recommendations which Mr. Brereton made 
regarding this unfortunate accident—the first of its kind, 
we believe, which has ever occurred—was that in future 
the girders and other portions of the structure should be 
of box form, and of sufficient lateral stiffness to with- 
stand sideway stresses to which they might be subjected, 
in addition to their normal load. 





THE dredging of the Great Pass at Alexandria has 
recently been completed, and the new channel was 
declared open on December 30th by H.H. Prince Aziz 
Hassan Pasha, « cousin of the Khedive. The completion 
of this work marks an important stage in the develop- 
ment of the port, the trade of which has increased toa 
phenomenal extent in the past five years. In_ that 
period the Customs receipts have risen from £E12,000,000 
to £E24,000,000, and the facilities of the port are still 
quite inadequate to meet the requirements of shipping. 





The scheme of improvement, of which the new pass 
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forms a part, is expected to be completed in 1909, but 
further extension works will, no doubt, be taken in hand 
to meet the still growing needs of Egypt’s principal port. 
The new pass is a mile to the westward of the Boghaz, 
and in the vicinity of the Hydrographer Shoal. The 
dredged channel has a minimum depth of 35ft. for a width 
of 600ft. The excavation, which consisted for the most 
partof rock, amounted to over 794,000c cubic metres, 


and was carried out departmently by the Egyptian | 
Government at a cost of £E100,000, two rock dredgers, | 


lent by the British Admiralty, being used for the work. 


The harbour breakwater, two miles in length, completed | 
in 1880, is being extended by the addition of a length of | 


600 metres, and a second breakwater, commencing at the 


shore, near Mex, on the opposite side of the harbour, | 


Having created this huge industry, the Government find 
themselves without the funds to keep it going. France 
will no longer provide loans from which she can hope to 
get no benefit, and the Russian Government are unable 
to distribute orders for more than 10,000 wagons this 
year among factories which are capable of building 45,000. 
The situation of the locomotive builders is no better, for 
the owners are more than filled by the locomotives in 
stock. To make matters worse, the East China Railway 
is offering the Government a thousand wagons and a 
number of locomotives for which it has no further use. 
Builders have been trying to create a foreign trade in 
rolling stock, but what orders they have taken have been 
executed at a loss, and the want of shipping facilities is 
fatal to a successful export business. 





450 metres in length, has also been constructed. The | 
rock dredged from the pass has been utilised to form a | 


rubble base for the new mole 
structed on a mud bottom in water which, in places, is 
as much as 60ft. deep. The superstructure of the works 
is formed of concrete blocks. The total cost of the works 
will exceed three-quarters of a million sterling. 


On the 8th January an“ explosion and electric flashing” 
—to use the words of the official report on the subjeet— 
took place on the Metropolitan District Railway at 
Sloane-square Station. In connection with this occurrence 
we went into considerable detail regarding the risk of tire 
in underground electric trains in this country in our issue 
of the 17th ult., and showed that the danger from fire was 
more imaginary than real, and that the displays of flame 
were more alarming than dangerous. Major Pringle and 
Mr. Trotter, of the Board of Trade, in. reporting on the 
circumstances in the ordinary course of their duty, took 
an entirely similar view to that which we expressed. 
Their letter to the Board will be found in our issue of the 
24th inst. It will not be necessary here to deal with it at 
length, but there is one point to which we would draw 
special attention. They say that in their opinion the 
apprehensions of danger which have been expressed by 
writers to the newspapers are not justified by the facts, 
and that the main danger in any such cases of fire will 
be from panic. 
concur with these officers of the Board of Trade when 
they say that they deprecate the writing for publication 
of alarmist letters. They can do no possible good. 


Indeed, they are likely to do more harm than good, for | 


works, which are con- | 


This opinion we endorse, and we also | 


In the beginning of January the King of Italy granted 
an audience to Signor Camminada, during which the 
latter explained his project for establishing a connection 
between Lake Constance and Genoa by a canal. This 
| question had already been discussed at the International 

Shipping Congress, at Milan, in 1906, but was laid aside 
because at that time it was considered unripe and inoppor- 
tune. The King of Italy, who is convinced of the prac- 
ticability of the scheme, exhorted Signor Camminada to 
persevere until it was realised, because a canal connecting 
Lake Constance with Genoa would be of inestimable value 
to Italy. His Majesty evinced great interest’ in the 
exhibition of the designs of the canal which is soon to 
take place at Lincei Academy, which he promised to 
visit. Newspapers in Rome published a letter of Signor 
Camminada’s in which he meets contentions raised in 
various quarters against his project. He avers that the 
unfavourable formation of certain stretches of ground 
which the canal would traverse, and the ice and thunder- 
storms in the mountains, will present no serious difticul- 
ties. For the greater part the canal is to flow through 
valleys ; and the mountains in its course are to be pierced 
by tunnels. The highest point in the whole route will be 
| at Splugen, which is 1247 m. above the sea. 
length of the canal is to be 591 kiloms., 260 of which will 
be made up of existing watercourses. It is to be navigable 
by boats carrying up to 600 tons. The cost of construc- 


that the saving effected by transporting goods on the canal 
instead of by rail will be at least two centimes per kilo- 
metre-ton. 


they will certainly tend to cause panic rather than to | 


prevent it. 
leave the train at all. 
will be such need there should be pienty of time to 
descend to the line by the means provided, if this be done 
quietly and in order. We cannot too strongly emphasise 
the point that panic is more likely to cause loss of life 
and limb than any fire which can occur. 


THE state of affairs in the shipbuilding trade in the 
North is giving rise to considerable anxiety. 
the depression in their business, the shipbuilders re- 


solved some time ago that material changes in the rates | 
Piece work was to be reduced | 


of wages were necessary. 
by 5 per cent., and day work by Is. 6d. per week. 


employers, whilst still adhering to the amounts, agreed to 
make the reduction in stages, one shilling being taken off 
at once, and a further sixpence in March. This proposal 
was put to the vote. 
on January 22nd 4000 went out on strike. The employers 
replied that they would shut all yards on the North-East 
Coast, and on Saturday last the notices were posted, 
Thirteen trades unionsare involved in the dispute, and at 
least thirty thousand men are likely to be affected. The 
Amalgamated Society, after a prolonged discussion with the 


Federated employers, at which no improvement of the | 


position was reached, are putting the matter to the ballot, 
and as the leaders are in favour of astrike, the men are likely 
enough to come out. Weare, we fear, on the verge of one 
of the greatest industrial struggles of recent years, and 
unless better counsels prevail speedily the whole country 
must be affected. 


In almost every case there will be no need to | 
In those rare cases when there 


Owing to | 


The men refused to accept it, and | 


A COMMENCEMENT has been made with the reconstruc- 
| tion of the portion of the western head of the new island 
| breakwater at Dover, damaged by the collision of 
|the Red Star liner Finland in October last. It will 
|be remembered that the Finland, in attempting 
to enter the harbour by the western entrance on October 
| 27th ran into the southern or isolated breakwater, striking 
| it on the outer face at a point about 7O0ft. from the round- 


The part standing above the level of the breakwater sur- 
face was hardly damaged, but below that line the whole 
of the bows were crushed in about 18ft. 


level of low water; those below that level are merely 
keyed together in the vertical joints by means of concrete 
bags, and there is no adhesion between successive courses 
vf blocks. The upper part of the structure is conse- 
| quently practically monolithic. The impact of the 
collision was so tremendous thac the entire mass of the 
breakwater head, from the point of collision to the 
extremity of the structure, and extending to one or two 
courses of blocks below low water, was slewed some 3ft. 
| out of position. Only the blocks in immediate contact 
with the vessel appear to have been seriously crushed. 
The weight of the monolithic mass displaced is about 
10,000 tons. At the time of the collision the gantry and 
goliaths used in the construction of the work were in 
course of removal, and the temporary structure had been 
cleared from the site of the damage. Four additional 
bays of the temporary gantry are now being erected to 
| enable the displaced blocks to be lifted and relaid. The 
| repair of the damage will occupy the greater part of the 
spring and summer to carry out. 


Wuiuzz the locomotive and wagon builders in other parts | 


of Europe are doing plenty of business, and seem likely 
to have full employment all through the year, the state of 


things in Russia is so bad thatit willrequire heroic measures | 


to prevent an early collapse. When Russia was busy with 
the construction of the Trans-Siberian line and the carrying 
out of other public works, she had no difficulty in raising 
loans in France for what appeared to be profitable under- 
takings, and companies were formed in Russia with 
French capital for the supplying of material, of which it 


was understood that a part would be contributed by | 
works in France. With the aid of this capital the Russian | 


Government encouraged the building up of a home in- 
dustry in rails, wagons, and locomotives which is now 
eapable of supplying the whole of the home needs. 


Ow1nG to the combined scarcity and high price of coal, 
the Austrian railways are just now more than usually 
interested in projects for developing other kinds of motive 
power. In Galicia the Ministry of Railways has sanc- 
tioned the partial introduction of petroleum as fuel for 
locomotives. But the work of making the necessary 
structural alterations in the engines and providing storage 
supply stations along the lines will take some months, 
and the new fuel will probably not be used to any extent 
before next year. Another project of much greater 
extent, but which is also making very slow progress, is 
that for obtaining electric power for railways from the 
water supply so generally abundant in Austria, especially 





The total | 





The 40-ton | 


aft | blocks in the breakwater are set in cement above the | 
After | 


discussion with the officials of the unions, however, the | 





in the mountain districts. Some time ago the Ministry 
of Railways nominated a commission of experts to 
investigate the subject, whose preliminary inquiries have 
already shown that there are many obstacles in the way 
which must be overcome before the proposal can assume 
definite form. The Southern railway, the largest private 
company remaining in the country, has also been making 
an independent examination of the scheme, primarily for 
its alpine lines in the Tyrol. But, apart from important 
financial considerations, the company finds itself sti!| 
further hampered in such a project by the military 
authorities insisting that, in case electric power is intro 
duced, the road must still be adaptable for steam loco. 
motives. In the meantime, the railways will have to 
make the best of the situation, and go on paying coal 
bills which are 50 per cent. higher than a year ago. 


Wiru a new municipal loan of fifteen millions sterling 
Vienna becomes one of the most heavily indebted muni- 
cipalities in Europe. Notwithstanding this the project 
of the burgomaster, Dr. Lueger, was approved by the 
City Council and the Provincial Diet, whose consent i 
necessary for the loan almost without debate, so that it 
is now necessary that it should be put on the market as soo, 
as the financial situation has improved. The loan wil! 
be spread over a term of ninety years, and interest wil! 
be at the rate of 4 per cent. By far the greater part o| 


{the sum will be absorbed by the municipal ownershi) 
| undertakings, of which Vienna has so large and varied a 


number. Electric lighting will take three and a-hal! 
millions; tramways, two and three-quarters; gas, a 
million and a-quarter; a municipal brewery, half a million ; 
acemetery, £200,000, chiefly for the building of an immense 
church; a municipal funeral undertaking, £100,000; and 
meat and provision markets, slaughter-houses, stor 
houses, with, probably, municipal coal depdts, which are 
now under.discussion, a million and a-quarter more. Ten 
millions are thus disposed of. The remaining five millions 
will be used for completing a new aqueduct, paving, 
scavenging, removing old buildings and erecting new 
ones; parks, gardens, a jubilee hospital, a technical museum 
and miscellaneous purposes. It is announced that the 
Diet of Lower Austria also intends to borrow a very con 


ti ill bably be about £16,000,000 Liti saneted | siderable sum of money, and as Vienna's proportion of 
ion will pro y be about £16,000,000, and it is estim 


taxation in the province amounts to 80 per cent., th 
citizens will have to provide for this new impost in addi 


tion to their own fifteen millions loan. 


Arter all, the Greenwich boiler inquiry did come to an 
end, and, to a certain limited extent, the finish was excit- 
ing, for the Commissioners scattered their censures 
broadcast and made every one involved, except the 
makers of the steel, contribute to the cost of the inquiry. 
The boilermakers were very severely treated, but the 
users had also to pay large sums, and those whose purses 
were spared did not escape without a rating. The judg- 


is : |ment was, in our opinion, and in the opinion of man) 
head. The Finland is a vessel of over 12,000 tons, and | 
her bows were stove inward in a very remarkable manner. | may judge from a few words in the summing up, directed 


| rather against the line they took in the conduct of the case 


others, over-severe on the boilermakers, and it was, if we 


than against their offence. The Commissioners thought 
they had wasted the time of the Court by suggesting that 
the plate was defective. They had, it was proved ver) 
clearly by expert examinations, damaged the plate locally in 
the riveting press, and so caused an initial weakness, which 
ultimately brought about the failure. But they had no 
idea that the indentation of the plate was too severe, and 
they considered that sound mild steel should have stood 
the punishment this plate received. They were apparently 
mistaken ; there is a limit to the endurance of even the 
best mild steel, and that limit they had unwittingly 
passed. For that mistake the Commissioners directed 
that they should pay £400, the largest imposition in the 
annals of boiler inquiries. 


Ir is announced that the Railway and Canal Comumis- 
sion will meet on the 26th instant to consider the pro- 
posed agreement between the Great Northern and Great 
Central Railways. The petitions that have been 
presented against the approval of the agreement are princi- 
pally from Chambers of Commerce and trading societies. 
As far as we know, no railway company is opposing the 
sanction —at all events directly. The Board of Trade 
have, however, entered an appearance, but this is pro- 
bably only formal to ensure that there shall be no advance 
in the existing rates. They may also, and very reason- 
ably, object to the agreement being for 999 years, and 
may further ask that it shall be renewed from time to 
time. As it is believed that the President of the Board 
of Trade has had his eyes opened as to the severe col- 
ditions under which British railways now labour, and that 
his views thereon are more sympathetic than they were, 
it is hard to believe that he would sanction any extreme 
opposition to the agreement, especially as it is aimed at 
reducing the expenses of competition without robbing the 
public of any advantages they enjoy, or becoming for- 
midable opponents to competing railway companies. 
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L. & 8.-W. LOCOMOTIVE, NO. 335. 





LocoMoTivE No. 385 is the largest engine on the London 
and South-Western Railway. She has four cylinders, but | 
they are non-compounded, and she has six wheels, coupled. ! 
Her boiler is the same as in the engines of 330 Class, but 
it has a small superheater in the smoke-box. The grate 
area of this boiler is 314 square feet, and the total heating 
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the weight of the tender in working order is 42 tons. The 
complete weight of engine and tender is therefore 116 tons. 
Her length over buffers is 68ft., and the total wheel base 
58ft. 5in. The tractive force on the rails is 29,200 lb. 


The engines are reversed by steam gear, and all four 
cylinders work together, the maximum and minimum 
cut-off in all four being 75 and 20 per cent. of the stroke. 
The boiler is fed by two vertical duplex steam pumps 
situated just in front of the fire-box as will be se@n in the 
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LONDON2 AND@ SOUTH-WESTERN RAILWAY—SIX-CYLINDER NON-COMPOUND LOCOMOTIVE—BOGIE f- 


surface 2727 square feet. There are 112 cross water tubes 
in the fire-box. 

All four cylinders are of the same size. They are 16}in. 
diameter, and have a stroke of 26in. Two are placed 
under the smoke-box and drive the leading pair of wheels ; 
two are outside the ‘frames and drive the middle pair of 
wheels. Since the wheels are coupled together, the 
engines are not independent, as they were in some of Mr. 
Drummond's earlier four-cylinder locomotives. The inside 





general arrangements which we shall give in a future issue. 
Detail drawings of these pumps we shall also give 
later. On ordinary work one pump does all the feeding 
ing and the other is kept as a stand-by, but when there is a 
heavy call for steam the two are in action together. The 
feed-water is heated by part of the exhaust before it reaches 
the pumps. A pipe is taken from the exhaust and leads 
back to the terider. Under the bottom of the tender, ex- 
tending the full length, a closed trough or well is formed. It 
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ADJUSTABLE BLAST PIPE 


cylinders 


have flat slide-valves and Stephenson: link | has a tube plate at each end, and a number of longitudinal 


Motion, but the outside pair are fitted with Walschaert’s | tubes. The exhaust steam enters a box at the front end 


sear and piston-valves. The latter are notable princi- | 
pally for their large diameter. 


and passes along the tubes towards the rear. 
The six driving-wheels of | tubes is the feed-water, which enters by two 2in. holes in 


Outside the 


the engine are 6ft. in diameter; the bogie-wheels 3ft. Tin. | the bottom of the tender at the rear end, and is sucked 


diameter. 


The bogie, of which drawings are given above, | forwards by the pumps. In its passage through the well 


‘8 centred by plate springs, and the pin is 2in. in front | it is heated sometimes to as much as 200 deg. Fah., 


of the centre line. The weight on the bogie is 21} | 
tons, and on each pair of driving wheels 174 was. | 
The total weight of the engine is therefore 74 tons. The | 
tender is carried on two bogies each taking 214 tons, and | 





the steam is condensed and escapes as water through 
perforated plates at the rear end of the tender. 
is fitted which can control the supply of steam to this 
heater, but it is generally left wide open, and as much 


A valve 





steam as will pass this way is allowed to do so. The 
back pressure of the blast nozzle is quite sufficient to 
ensure that a fair proportion does so.. The design of the 
blast pipe is quite new; it is illustrated below. The 
nozzle is adjustable, and consists, it will be seen, 
of a fixed pipe surmounted by two half cylinders facing 
each other, hinged as shown, and guided by a frame. By 
a system of leverage, which is quite well seen, these half 
cylinders can be moved from the cab as shown in the en- 
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larged detail and so make the blast opening larger or smaller. 
The opening is, of course, not always cylindrical, but Mr. 
Drummond informs us that the action is quite satisfactory. 

The engine is fitted with a water pick-up, and is the 
first Lordon and South-Western engine so provided. 
Indeed, the apparatus is a little premature, as at present 
there are no water-troughs for her use. She is to work 
the heavy passenger traffic between Exeter and Salisbury, 
and it-is understood that some day water-troughs will be 
built on that route. This road has perhaps the heaviest 
gradients on the London and South-Western system, the 
Honiton bank having an average of 1 in 80 with a short 
stretch of 1 in 70. To take trains of 300 to 350 tons up 
suchfa gradient as that No. 335 has to exert all her power. 
She is now in service, and on Sunday last a test run was 
made with her. She was fitted with four engine: indi- 
cators_and a Boyer recording speed meter. Cards were 
taken!simulteneously from all cylinders at a signalifrom 
the cab. She had fourteen coaches,’ weighing 350 tons, 
behind her, and she touched 79 miles per hour down some 














INSIDE THE CAB 


of the banks, whilst at the summit of Honiton _her 
minimum speed was 293 miles per hour. 
Through the kindness of Mr. Dugald Drummond we 


|are enabled to give to-day pictures of this striking 


engine, and in this and future issues drawings of the more 
interesting details will appear. A feature which at once 
attracts the attention are the “ port-holes”’ in the sides of 
the splash guards. They are actually windows precisely 
similar to the front windows of a locomotive cab, and they 
open so that the pins of the external valve gear may 
be got at without trouble. 

We tabulate below the principal weights and dimen- 
sions, and for others we must refer our readers to the 
drawings. The working pressure is 175 lb. :— 

Heating surface— , 


Boiler tubes (340 x 1?diam.) ... ... 2210 sq. ft. 
Fire-box tubes (112 x 2# diam.) 357s, 
PeeWee - 3.5 i ky se 160 
Total ; 2727 
Grate area 315 
Weights— 
On drivers Maas ies 17} tons 
On bogie é 214 =, 
Total of engine 7 
Total of tender ; 42 
Total engine and tender ; 116 
Cylinders— 
Four, 164in. x 26in. 
Tractive force on rail 29,200 Ib. 
Feed heater in tender— 
65 tubes, 13 diam. by 18ft. 382 sq. ft. 
Superheater— 
urved pipes in smoke-box, 1}diam. 70 sq. ft, 
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EXPRESS TRAIN SERVICES OF 1907._BRITISH 
AND FRENCH. 
By CHARLES Rovs-MARTEN, 

Ir has been my practice for many years past to make 
some observations in the columns of 'I'HE ENGINEER with 
reference to the express train services of Britain and 
France during the year just ended. When first I entered 
upon this course average booked speeds of 50 miles an 
hour from start to stop were sufficiently few to merit 
special notice and to deserve a census of their own. 
Now they are too common to command attention, save 
in the case of exceptionally steep roads or exceptionally 
heavy loads. Successively 52, 54, and 55 miles an hour 
were adopted as standards of * express” speed qualifying 
for commendatory registration. ut now 1t would waste 
too much valuable space to tabulate all the runs even at 
55 miles an hour. A suggestion has been offered that 
56 or 57 miles an hour might be taken as the minimum 
qualitication, but even this might involve excessive space- 
expenditure. Possibly it will be sutticient if, as last year, 
I tabulate (1) the booked runs of Britain and France at 
speeds of 60 miles an hour and upward from start to stop, 
and (2) the fastest start-to-stop run on each main line of 
railway in Britain and France, it being understood that 
no lower average rate than 50 miles an hour qualifies for 
inclusion. 

I have again regretfully to caution readers against 
accepting the “ Railway Speed” tables published in that 
otherwise most accurate and valuable annual publication 
“Whitaker's Almanac” as correct records of British 
railway progress in 1907. Unfortunately many grave and 
misleading errors occur. Thus, the fastest Great Central 
run is not “Leicester to Nottingham, 23} miles in 23 
minutes, speed 60°6 miles an hour,” as stated by Whitaker 
and corrected by me in THe ENGINEER last year, but 
Leicester to Woodford, 79} miles in 81 minutes, speed 
58°9 miles an hour. The Great Central had no sixty- 
mile-an-hour booking in 1905 or 1906. The Great 
Northern's fastest is not “ 5.50 King’s Cross to Grantham, 
1053 miles in 1 h. 50 min. ; speed, 57°5 miles an hour;” 
indeed, there is no “ 5.50” train at all from King’s Cross 
to Grantham. The Great Northern’s quickest run is that 
of the 12.6 p.m., Peterborough to King’s Cross, 762 miles 
in 79 min.; speed, 58 miles an hour. The London and 
North-Western’s fastest run is not, as stated by Whitaker, 
“Birmingham to Euston, 113 miles in 2 h.; speed, 56°5 
miles an hour.” There are no fewer than eight London 
and North-Western trains which are booked to accom- 
plish that performance and which usually improve upon 
it, but the fastest London and North-Western runs by a 
good deal are those of the 9.11 a.m. from Willesden to Bir- 
mingham, 884 miles, in 92 min., and the 10.17 a.m. Lichfield 
and Nuneaton, 19} miles in 20 min.; speed in each case, 57°7 
miles an hour from start to stop. ‘The Midland’s quickest 
run is not “St. Pancras to Nottingham, 1233 miles in 
2h. 12 min. ; speed, 56°6 miles an hour ”"—as a matter of 
fact, no such train exists; there is no “8.28” from St. 
Pancras to Nottingham. The Midland’s fastest run is 
Appleby to Carlisle, 30} miles in 31 min.; speed, 59°5 
miles an hour. The London and South-Western’s quickest 
is not “4.10 Waterloo-Bournemouth Central, 108 miles in 
2h. 6min.; speed, 51°4 mile an hour ;” but the 10.45 a.m. 
Waterloo to Salisbury, 834 miles in 91 min.; speed, 55°1 
miles an hour. 


1h. 5min.; speed, 46°6 miles an hour,” but ll a.m. (on 
Sundays) Victoria to Brighton, 51 miles (by new route 
now adopted for some years) in 60 min. ; speed, 51 miles 
an hour. The Great Eastern’s fastest is not “ 1.30 Liver- 
pool-street to Walsham, 181 miles in 2 h. 38 min.; speed, 
49°7 miles an-hour ;” but Trowse to Ipswich, by 8.51 a.m., 
45} miles in 53 min.; speed, 51°2 miles an hour. 


It is desirable to make quite clear that those published | 


statements are erroneous, as they are often quoted on the 


The London, Brighton, and South Coast’s | 
best is not “5.0 London Bridge to Brighton, 50} miles in | 








strength of Whitaker's authority, and, with the single 
exception of the Great Central—which is credited with a 
performance long discontinued—some of the chief British 
railways are done much less than justice, and so appear to 
disadvantage in comparison with their French rivals. 
Dealing now with the correct facts and figures, I have 
again to note that Great Britain has four runs booked at 
an average speed of 60 miles an hour or upward from 
start to stop, and that these have to be credited to two 
railways only, one English—the North-Eastern; one 
Scottish—the Caledonian, viz.:— 
Miles, 
144 


Min. 


4:5 
2s) 


Speed, 
ne. 
61:7 
60°D 
60°3 


North-Eastern 
Caledonian (done twice) 324 ... 32 
North-Eastern 444 14 
France has no fewer than five runs booked at 60 miles 
an hour or upward from start to stop, all belonging to one 

railway, the Chemin de Fer du Nord, viz.:— 
Miles. 


784 


Darlington- York 
Forfar-Perth 
York-Darlington 


Min. Speed, m.h. 
Paris-Longueau 4 78 60°4 
Paris-Busigny - 1124 112 
Paris-St. Quentin (done 3 times) 954 91 
Thus France books 476} miles at 60 miles an hour start 
to stop, all on one railway. Britain books 1534 miles at 
the same rate shared by two lines. 
The fastest booked runs from start to stop on each of 
the British railways—nothing under 50 miles an hour 
being noted—are as follow : — 


60°3 
60°1 


Speed, 
m.h, 
617 
60+ 


Railway. Stations. Miles. Mins. 
North-Eastern 3 
Caledonian 
Midland Le 
Great Western.. 
(done 4 times) 
Great Central 
Great Northern 
L. & N.-Western 
L. & S.-Western 
Lanes & Yorks... 


Darlington- York 
Forfar-Perth 

Appleby-Carlisle 
London-Bristol., 


Leicester-Woodford 
Peterborough-London 
Willesden-Coventry 
London-Salisbury 
Manchester-Liverpool 
and vice vers@ (done 
33 times) 
Tonbridge-Ashford .. 
Kilmarnock-Carlisle 
Trowse-Ipswich 
London ( Victoria)- 
Brighton (Sundays 
only) 


S.E. & Chatham 
G, & 8.-Western 
Great Eastern ... 
L. B. & 8S. Coast 


O14 
454 


51 


The fastest booked runs from start to stop on the 
French railways in 1907 are respectively as follow: 
Miles. Mins, 


Speed, 
ui.b, 
60-4 
58:1 


577 


Railway. Stations. 
Paris-Longueau 
Orleans-Tours ... 
Valence-Avignon 
Paris-Chalons 
Paris-Rouen 
Etat ... Chartres-Thouars 
Midi . .. Dax-Bordeaux ... pe 
It must once more be observed that these statistics 
relate solely to the work prescribed by the respective 
railways as regards speed alone. This is necessarily the 
case, inasmuch as all the other conditions of locomotive 
work—save gradients and curves, a complete listof which 
would be utterly inadmissible on the score of space—are 
widely variable, especially the loads which on a particular 
train, ¢.g., the 5 p.m. from London Bridge to Brighton, 
may and do vary from 150 tons to 400 tons. The 
conditions and circumstance of performance are dealt 
with by me in other articles, though purely from the view- 
point of an engineer, and not from that of the traffic 
department. Still, there are some matters which deserve 
attention from both standpoints. Thus, the Great 
Western’s four trains between London and Bristol, each 
in the even two hours—for the distance of 118} milesin two, 
and of 117% in the other two—averaging respectively 59°2 
and 58°8 miles an hour ; and the four runs between London | 
and Exeter, each in the even three hours for the 178} | 


Nord... .. 
Paris-Orleans 
P.L.M. 
Est... 
Ouest .. ; 
. 147% 
92 


PASSENGER LOCOMOTIVE, 


ENGINEER 


| little error to such elliptical rings. 


\ en 


EB. ¢,--1908 





S.- 


L. & 








miles without stop, also the 225} miles from London to 
Plymouth in 4h. 7 min, without any intermediate hait, 
all are magnificent, and profitable too. Again, the London 
and North-Western’s non-stop run from London to Liver- 
pool (Edgehill) in 3 h, 28 min. for the 192} miles, averay- 
ing 55°4*miles an hour, and the eight runs between 
London and Birmingham, both ways, 113 miles in the 
even two hours, are worthy of the highest praise. 

[ cannot help regretting that neither of these leading 
railways shows a single run booked at 60 miles an hour from 
start to stop, and that both therefore appear at a disadvan- 
tage as compared with the Northern Railway of France, 
This is, however, mainly a matter of sentiment. The 
absence of such bookings does not imply inability to 
perform them, as my own personal experience his 
abundantly demonstrated. 


STRESSES IN SOLID BEAM SECTIONS AND 
THE STRENGTH OF CHAIN RINGS. 
By Ropert H, SMITH. 
No. I. 

Turse results can now be applied to find the stiesses 
in chain rings. The iron or steel of the chain will 
assumed to be of round section of diameter d. Each end 
of the link will be taken as semi-circular, the width of 
link between centres of the side sections being D, and a 
parallel part of length L is supposed to connect the semi 
circular ends. The stress conditions of an elliptic ring of 
width D and length (D + L) approximate to those of thi- 
ring, and the results here found may be applied with 
The pull transmitted 
through the chain is called W, and half of it is supposed 
to go through either side of the link. 


be 




















Fig. 2 


Ona radial section of the circular end at @ angula 
distance from the main centre line—see Fig. 2—the 
r 
) 
WD sino — M. 


Bending moment M = ~ sin @ 


cos 9, 


the shear load F = vid 


. ae 
and the normal tension ? = Ef sin @, 
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where moment on central section = M, 
An element of length between two such radial sections 


being : . 20, the angular bending in the quadrant forming 
half the semi-circular end is 
90° 
} W Dsine— M, 
EI 


D 
4kI 


WD _ 


<2 
=." 2 


5 d@= 


«M, ) 


( 


the half straight length 


0 
and the angular -bending in 
I, is 
2 

*L/2 
t WD — M, 


E | 


wD 


2 


i 


11 
; 4B 





— 2M.) 


oO 


1 ( 


These two lengths form a complete quadrant of the 
link, and, if the four symmetrical quadrants be equally 
stiff, this total angular bending in each of them must be 
vero. Equating the sum of the above two to zero, there is 
found the amount of the moment upon the main centre 
line sectfons, namely, 





wo aw PO+h WD. D+ . 
© -G@p+t 2b) 4  167D+L 
In the case of a circular ring, L = 0, and therefore 
My oe 
° 2 
The edge stress produced by this moment M, is 
16 WD _ y.6)WD 
zi dé ds 


Correcting a minute arithmetical error in Mr. G. J. 
Wells’ letter in THe ENGInsER of November 8th, the edge 
stress on the section at right-angles to this is 


4wD ( : d ) 

oa asi 231 *159 a 

a tl Db 
Now, 1°62 wD is greater than this last if D > "150 
di d~ “174 


as it must be necessarily, because D must equal, or be | 
Thus, even taking no account of sheer | 


greater than, 2d. 


stress, it becomes evident that more dangerous stresses | 


arise on the sections on the line of W than on those at 
right angles when the ring is circular or L = 0. 


Inserting the value found for M, in the general expres- 


sion, the bending moment on any section is 
ERD t.. D+L ) 
Me —— { 0.0 2 ee 
( 1°57 D+ L) 
As @ increases, this M decreases ; it reaches zero at the 
section where 


D+L . 
1°67 + L’ 
and beyond this increases with opposite sign to the end 
of the quadrant where sin @ = 1, where it reaches the value 
M, wD , ‘57 D 
157 D+ L 


sin @ = 


4 
and it remains st this value throughout the parallel 
length L. This is always much smaller than M, The 
ratio between the two is 

M 1 L’ : 

| 2 oe 1 =z 1°762 Es — 

M, a ( + 5) ( + 5) 

Thus even for a circular ring, where L = 0, this ratio 
is still over 13. 

On any section at angle @,the three main elements 


entering into the maximum stress at any point of the 
section are, therefore, 


L 


m 32M 8 WD : D+L ) 
it = = - - ,- 
sd > ae ( sin °~ 57D +L 
4P 2W aie as 
f zd* wd ‘ 
Fad 24 — ane - 
3M 3D‘ sine — * 
” 1'57D+L 
For a circular ring, i.e., L = 0, T and ¢ reduce to 
nae VP ‘ 
T = — ‘6366 }, 
= se ( sin @ 6366 ) 
and p = 2d cos 6 


3D’ sin @— *6366° 
For this circular ring M and T become 0 at sin @ = 
‘6366 or @ = 394 deg. 
Note that ¢ = oth ? 
57D +L 
also M = 0. In this neighbourhood the maximum stress 
on the section occurs at its centre. Later on this maxi- 


inum is shown to be less than the edge stress at other 
parts of the link. 


For the two principal sections the stresses become- 


oo, at sin @= where 





rpa8WD, D+L ) 
zs @ 157 D+ L 
~omw SED +h at 9 = 0. 
SD Die 
p=0o0 
oo 8 WD ‘57D 5 
« @ Dep, 
p= Ede r at 6 90 deg. 
= 0 





ee T+) is 
Nowate=0,/ LAP = 1; and, therefore, if » < 2, 
the severest stress will be at the edge, equal to T. Ifd 


were equal to D, then ¢ would be SS , which 
a Vv 
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than ; D, and when it is less, » is less in the same pro- 


portion. T is, therefore, always the severest stress upon 
| this section. This result may be considered surprising, 
| as it is here that the shear load F is greatest. It is due 
| to the very high bending moment on this section. 
Again, at 8 = 90 deg., since ? = 0, the greatest stress 
at any point y on the section is 
tn =yT+ DP 
| and, again, the edge stress is the severest to which this 


| section is subjected. It equals 

| 8 WD | ‘57 D d | 

| yy = sae 4 San sessing Bie 
TP = 2-H TTD TL * TD) 


It can easily be shown that, since necessarily d < D, it 
| would require an (impossible) negative value of L to 
make this stress equal to that at 9 = 0. 
| Thus, of these two sections, under all circumstances, 
| that is, for all ratios D/d and L/D, those at the ends of the 
| link are exposed to more seve-e stresses than those across 
| the centre of its length. It is to be noted that the 
| severest stress on each end section is a compression on 
| the ener and a tension on the outer edge of section; and 
|also that it is Jess than that due to a pure bending 


moment ; a or the half-pull acting with a leverage half 


the width of the link. This last would cause an edge- 
8 WD 
x a 
leading factor in the above formule. The maximum 
compressive stress just found where adjoining links bear 
on each other is less than two-thirds of this in a circular 
|ring, but more than two-thirds of it in a well-shaped 
oblong link. 
All round the link at the centre of the section y = 0, 
| and, therefore, 


| 


| teens , and for this reason this is placed as a 


| 
| 
| 


1 inteedtas ) 
g 2 + Vp + 4807 /- 


tm = 


| Therefore— 
| ds, 
d t. Zu dtm 2 dp r ldp \, P i . dp ! 
ae dp de 2 dé | ap + 48,3 ) 
ow. : 
Here p = — W sin 8; s, = all cos @; and 
xd? 3 mus 
i oe tan @. 
ap 3 
This differential coefficient comes to zero at two places. 
It does so at 9 = 90 deg., because qP whichis propor- 


tional to cos @, becomes 0 here; and at this place tm at 

the centre of the section reaches its minimum = p, 

because here 3, = 0. Again at 9 = 23 deg. 51} min. the 

gradient is also zero, and here tm is a maximum. Here 
sin @ = ‘4045: cos @ = °9145: tang = °4423: 





pS x 1011 : « = 8% x +3048; and 
wd? wd 

8 WS os ee ee, 

ta = —s | 05056 + x V °010225 a "3717 5 

8 W pee “f 
oa x 8595 = say, —— Xx 36. 
At @ = 0, this central stress iss, = - Ww x 1. so that 
a d* 3 


the maximum just found is not much greater than that 
on the end sections. 

These stresses do not involve D, the width of the link, 
because D affects the bending moment only, and at the 
centre of the section the stress due to this moment 
is zero. 

Compare now this maximum central tp with the 
maximum edge-stress previously found at @=0. The 
edge-stress is greater than the central stress if 

hE 
4 Tap+L7 


or 


7 (D+ L) > +565D + -36L. 


. , 1 
Now, the greatest size that can be given to d is 2 D, 
in which case, D/d being 2, the above inequality is 
: : 1 ° 
evidently true; and if d be less than 5 D, the inequality 


takes a still greater ratio. 

If D be made as small as possible, that is, D = 2 d, 
then the least possible length for L is just over D/2. In 
this case the ratio of the stresses on the inside edges of 
the end sections to the maximum central stress is 

2. a 
207 x -36 = 4°08. 
In the case of a circular link, in which L = 0, the least 
value that can be given to Dis just over3d. In this 
case the above ratio is 
3 Lite 
rer x a6 = 98) 
The difference between these ratios exemplifies the great 
superiority of the oblong design. 

We conclude by tabulating a comparison between the 

chief stresses in these two extreme designs. The numbers 


give the stresses in terms of pas which is the mean 
is 


tension produced by W/2 upon a circular section of 
diameter d. i 

It may be well to point out that while increase of the 
length (L) of the ring decreases the maximum stress on 
the mid-length sections (@ = 90 deg.), it increases the 


TABLE I].—Chief Stresses in Chain Links oy Two Extreme Limiting 
Designs. 
(A) Circular. L=0O. D = 3d. 
(B) Close oblong. D = 2d = 


Stresses = Tabular number » 


L. 
Ww 
dz 


A. 


2 
2 
td 


Greatest stress anywhere in link on inside 
edges of end sections, compression .. 
Maximum edge tension on inside edges of 
transverse sections at mid-length of link... 
Maximum stress at centres of longitudinal 
end sections, compression ..._ ... 
Greatest stress occurring at any part 
at centre of section at 9 = 23° 512’ 
Maximum stress at centres of transverse 
sections at mid-length of link .. ae J 
Ratio — @ on end sections - “349 


ADDENDUM. 


Since writing the above, Mr. Stanger’s experiments. 
published in Tox EnoiInreER of December 20th, have been 
examined. The rings tested never broke in the weld 
placed mid-length at one side, although the weld was pre- 
sumably the weakest part of the circumference. This 
confirms the calculation that the greatest stresses do not 
occur at the side. The calculation in the above article 
does not deal with ultimate breaking stresses after the 
metal has been pulled out by inelastic stress. The 
severest stress found above is a compression, -vhich does 
not diminish but rather tends to increase the section 
where it exists. The ultimate breakage of a ring of 
plastic material is thus not reasonably expected at the 
place where the maximum working stress exists. If the 
tests were carried out slowly the distribution of stress 
would roughly approximate to that under elastic straining 
until the rings were drawn nearly straight; after which 
the metal would begin to draw out where the tensile stress 
is most severe in comparison with the tensile limit of elas- 
ticity. The tension on the outer edge of the section for 
elastic strains decreases as the section recedes from 6 0. 
The angle at which tension passes from the outer to the 
inner edge of the section has already been given. From 
here it increases up to 6=90 deg., but its value there has 
been shown to be less than that on outer edge at 
6- O deg. 

The place where the ring will ultimately break under 
plastic straining should therefore be not far from the end, 
but its exact position depends wholly upon where the 
metal begins first to draw out, and this again depends 
upon quite small departures from homogeneity in respect 
of elastic limit or yield point. 

The size of the iron of the testing shackles is not given. 
Assuming them to be lin. round steel, and applying the 
elastic formule given above to the links when fully 
drawn straight over the shackles, it will be found that 
these formule would indicate considerably less strength 
than actually yielded by the tests. There are two reasons 
for this. As the breaking stage is approached the 
shackles no longer bear upon the centres only of the inner 
ends of the link, but distribute their pressure over nearly 
a complete semicircular bearing surface. This diminishes 
the bending moments, the moments for a uniformly dis- 
tributed load being half those for a central concentrated 
load. But, at the same time, the bearing pressures on this 
semicircular surface develop large transverse components. 
These to a great extent neutralise the bending moments 
due to the longitudinal components which directly 
balance W. If these were developed to such an extent 
that there was a uniform radial bearing pressure over 
each semicircular end of the link, then all the bending 
moments would be reduced to zero, and a simple hoop 
tension would reign in these link-ends. To the extent 
that they are not developed to this degree, the load borne 
will be less than the sum of the two side sections 
multiplied by the ultimate breaking stress of the material. 
Your article gives this deficiency as 7, 5}, and 4} per cent. 
in the three rings tested. The rough estimate of the 
ultimate breaking load under plastic strain which is given 
in the lower half of the first column of your page 615 
appears, therefore, to be rationally justified. 


7°64 
5°36 .. 8 
Bee 
of link 
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TRIAL OF STOPING DRILLS. 


A MosT interesting test of “stope drills” at Johannes- 
burg came to a conclusion on December 31st, when the 
“ Gordon drill” —a comparatively recent local invention— 
was declared the first winner of the South African Mines 
£100 trophy. Some months ago South African Mines—the 
Johannesburg technical mining paper—in order to settle 
the vexed point as to which of the many small rock drills 
on the market was the best, offered a £100 trophy as 
prize for the machine which proved to be the best under 
test conditions. A very influential advisory committee, 
comprised of the chief mining and mechanical engineers 
of the Rand, was appointed finally to draft the conditions 
of the test, and the competition started on December 14th. 
Twelve machines entered, but of these three did not 
compete, having been withdrawn owing to various reasons 
before the dates appointed for their tests. Of the re- 
mainder, the Gordon was the only machine which com- 
pleted the test as laid down in the conditions ; four others, 
however, ran through the test, though the machines did 
not complete the task allotted tothem. It is presumed 
that as this is, after all, the result of allotting more work 
than could be completed by all but one machine, the 
results of the four machines will be officially recognised 
by the judges, and the machines placed in order of merit. 
The remaining four machines retired during the contest 
owing to difficulties or defects arising during operation. 

From the fact that only one of the twelve machines 
entered completed its task, it will be seen that the condi- 
tions under which the test was carried out were most 
strenuous ; indeed, it is probable that no public trial of 
rock drills has hitherto been held under such stringent 
conditions, and yet many objected that there were still 








is evidently much less than 2. Now’d cannot be.greater 


greater maximum stress upon the end sections (@ = 0 deg.). 


other points which should have been taken into considera- 































































































tion. 


underground. Professor John Orr—Professor of Engi- 
neering to the Transvaal University 
appointed judge of the surface trials, and Professor Yates 

Professor of Mining to the Transvaal University 
College—was_appointed_judge underground. They were 


Fig. 1 


each assisted by a large number of very competent 
observers, and throughout the whole of the trials nothing 
but praise was heard from competitors and public alike 
for their ability and impartiality. The two days’ trials on 
the surface were similar in all respects except that the air 
pressure maintained at the air-hose coupling was 50 lb. 
gauge on the first day and 60lb. on the second. Three 
hard granite blocks, marked respectively “A,” “ B,” and 
“C” in Fig. 1, were bedded in the ground so that their 
faces were at an angle of 25 deg. from the vertical; each 
machine had one hour’s run on each of these blocks, 
drilling at right angles to the face, so that the holes 
dipped at an angle of 25 deg. from the _ hori- 
zontal. A fourth block, shown also in Fig. 1, 
was carried on a foundation so that horizontal and 
upwardly inclined holes could be drilled in it. Thus on 
each day of the surface trials, three hours’ work was 
provided for on “down” or “ wet” holes, and one hour’s 
work on “up” or “dry” holes. The conditions regulating 
the operation and adjustment of machines were very 
strict. No one was allowed to assist the operator in 
setting up, running or adjusting his machine, and whilst 
the individual runs were taking place no one was allowed 
to instruct or advise the operator. All adjustments or 
repairs to machines had to be executed by the operator 
himself during his running time. 
column—as shown in Fig. 3—was provided, and set at 
the position required by the operator prior to his com- 
mencing operations. The exact spots at which his holes 
had to be drilled were marked out, and, on the signal 
being given that his hour had started, the operator had 
to adjust his arm, put on his clamp, lift up and fix his 
machine and adjust it so that the hole he started on was 
drilled at the exact angle laid down. On the completion 
of the first hole the machine had to be brought to the 
opposite side of the column and a hole drilled there. If 
there was a sufficient time a third hole had to be drilled 
on the same side of the column as the first one. At the 
expiration of the hour, the air was shut off from the 
machine, and the depth of all the holes measured. The 
iuinimum permissible depth of each hole except the one 
being drilled at the termination of the hour’s run was 
36in., and no depth above 45in. was reckoned in. 

The two days’ underground trial was even more arduous 
than that on the surface. The competitors started at 
8 a.m., and had to complete work by 3.30 p.m. at latest, 
an interval of half an hour being allowed for lunch. On 
the first day “down” holes had to be drilled, and on the 
second day “up” holes. The machine, column and 
remainder of the outfit were lying in the drive at the 
time the signal was given to start operations and had to 
be transported by the operator to the working face 

situated a few feet distant, as shown in Fig. 2. The 
column had to be rigged, the clamp, arm, and machine 
fixed and set to the angle of the dip of the reef, and eight 
holes drilled at the spots previously marked by the judge. 
The holes were marked so that after drilling four of them 
the column had to be shifted about 16ft., and set up again 
to drill the remaining four holes. Of each of the two sets 
of four holes only two could be drilled from the same side 
of the column, and each hole required a change in the 
wdjustinent of both arm and clamp. The holes were each 
to have a minimum depth of 36in. and a maximum of 45in. 
On the completion of the run the machine, column, arm, 
clamp, and hose had to be replaced in the drive at the 
point from which they were originally taken. The test 
consisted in determining the number of inches drilled 
during the time elapsing between moving the outfit from 
the drive and returning it thereto when the eight holes 
were drilled. A pressure of at least 60]b. gauge was 
maintained ‘at the hose union throughout the test. 

On the surface a space 8ft. by 8ft. was fenced in in 
front’of each block, and during the run none but the 
operator and the judge were allowed within the enclosure. 
Underground none but the operator, the judge, and the 


official observers were allowed within 10ft. of the drill | 


column whilst the test was under, way. WAY 
Ox the surface a maximum average of 74 bits per hole 


| 
Under the arrangements made each machine was | 
under test for four days, two days on the surface and two | 


College —was | 


GRANITE TESTING BLOCKS 


A heavily weighted | 


| Little Kid 
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drilled was allowed to be used, underground a maximum | 
}and will repay consideration. 


of 60 bits per day was authorised. No conditions were 
laid down for the diameter of the bits, except that the 
minimum size, before use, of the last bit used on a hole 
was, for holes up to 836in. deep, l}in. diameter, and for 
over 36in. depth, 1}in. diameter. Either “chisel” or 
“star” bits were allowed. 


| not complete its surface test. 


Fes. 7, 1908 


The result of the trials is given in the following tables, 
Of the nine machines 
which started the Hardsocg was the only one which did 
Of the others there were 
only three—see Table I11.—which drilled at approximately 


| the same speed on “up” as on “down” holes, these 


being “Gordon,” “ Kimber,” and “ Little Wonder Air. 





No time allowances were to be made for any cause 
except the falling of air pressure below the arranged point. 
Throughout the run the pressure was successfully main- 
tained, and only on two occasions had any time allowance 
to be made for low air pressure. Water was supplied as 
required by the competitors ; in those machines which were 
provided with devices for feeding water through the bits 
to the face the bits operated on were supplied with water 


Fig. 2—-UNDERGROUND TEST OF STOPE DRILLS 


Tappet,”’ These three machines used hollow steel bits, 
the “ Gordon ” supplying water to the cutting face under 
pressure, and the other two blowing air down the bit. In 
both cases the working face was kept free from dust and 
chips. The “ Kimber” and “ Little Wonder” are at work 
in Fig. 3, working side by side, the former being on the 
left. The only other machine which was fitted for using 
hollow steel was the “ Flottmann,” and the operator of 





Fig. 3—TESTING STOPE DRILLS ON GRANITE BLOCKS 


under pressure from a pipe. For those not provided with 
such a device water was supplied in five-gallon buckets. 

Each competitor was allowed a spare machine, which 
could be used in case of mishap to the machine originally 
employed. After the machines had been cleaned and oiled 
at the termination of a day’s run, they were locked up by 
the judge, and handed over to the competitor again the 
following morning. 

The following were the machines entered :- 


Country of 
origin. 


Name of machine. 


Transvaal 
England 
Transvaal 
Transvaal 
England 
U.S.A. .. 


Kimber ., 

Little Wonder air tappet 
Gordon ... . 

G rose aner oe +s ° 
Little Wonder air valve 
Baby Ingersoll 
Hardsocg “i 


| 
} 
} 
| 


Flottmann 
Little Holman 
Chersen 


MI as co tes ce ke eee sts bee 


| hollow steel throughout the trial. 


Hammer 
..| Reciprocating 
Hammer 
Hammer 
Reciprocating 
Reciprocating 
Hammer ; 
Reciprocating 
..| Hammer 
..| Reciprocating 
Reciprocating 
Hammer... 


this machine was not aware that he was allowed to use 
He put in his holes on 
“DPD” block at 60 lb. pressure using hollow steel 

changing his piston to permit its use during his working 
time—and had much better results with air clearing the 
holes. It would appear, therefore, that to obtain as rapid 
drilling on up as on down holes, it is essential that the 
working face be kept clear of the products of drilling. 


| This had a very material effect upon the competition, 


Length of 
feed. 


Length 
stroke, 


Diameter 


Type. Weight. | of eyl 


in. in. ft. in. 
3h 3 l 0 
6 ] t 
10 Vin. L0in 
lin. 


‘Ib. 
100 


Sod bt NS 
ee, 
va ey 


NN NN ht 
eee ee Poe 


tsps 





Note.—Tho above fg the. order i ybieh the co 


No electric: 


mpetitors Wore arranged to comipetd fn pairy. 
y driven Urills word entered. 
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as hulf the work underground was on “ up” holes, and it 


was on this portion of the work that all the machines but 
the “ Gordon” failed, 


than two per round in driving, and very seldom one at all 
in stoping, it is only in “rising” that all the holes are 
“up.” It would, therefore, at first sight, appear that: it 
was hardly fair to make “up” holes such a feature of the 
co:npetition, but, on the other hand, the direct result may 
be that the Rand system of mining will be altered, and 
back-stoping with * up” holes adopted if, as is freely 
stated, additional economy would result in handling the 
broken ground, and in the amount of ground broken per 
hole. The result of the two days’ run on the surface 
placed the competing machines in the following order. 


(drilled at ; {per min. of 


‘ 7R1T; tl 1. 

Gordon “Sl din, | mean rate of | 1 62in. | work time 
Chersen 711 fin.. 1°48in. 

Baby Ingersoll 655in. 1 36in. 

Flottmann .. 1°10in. 


0-95in, 
O-Mlin, 
O-78in, 
0°75in. 


Little Kid 
Little Wonder 
Little Holman . 
Kimber 





” 


357 fin. 


Had the dry holes been omitted, however, the order 
would have been as follows :— 


on (drilled at a) ,.o,. {per min. of 
Chersen 649fin. (| mean rate of | 1-80in. ' oe time 
Baby Ingersoll 594in. 1 65in. . 
Gordon 5934hin. 1 *65in. bare 
Flottmann .. M46,in. 1 ‘24in. 
Little Kid 4107 gin. ie 1‘13in. 
Little Holman 3434in. 28 O-YSin. 
Little Wonder 307}in. os 0°86in. 
Kimber 2564in. 071lin. 


On turning to the underground results, however, an 
entirely different set of conditions were in force, the 
operator had to rig his bar.as well as his machine, and 
the light “ Gordon” outfit became a much more important 
factor than on the surface, and the fact that, though the 
column had to be rigged twice, the operator was able 
see Tables IV. and V.—to drill 1°82in. per minute of total 
time on the down holes as against barely 1°65in. per 
minute on the surface, tends to show that the reef drilled 
in the stope was not so hard as the granite on the surface. 
Compared with the “ Gordon” performance underground the 
“ Chersen ” came secondon *“ down ” holes with an average 
of 1°44in. per minute of total time as against its own per- 
formance of 1*80in. per minute in down holes on the sur- 
face; the Little Holman came third with 1°2lin. per 
minute as against its own 0°95in. per minute on down 
holes the surface; the Baby Ingersoll came next with 
1‘1l6in. as against its own surface record of 1°65in., and 
was followed by the Little Kid, with O°82in. per minute 
as against 1*13in. per minute on the surface. — It is diffi- 
cult to explain these inconsistencies; at first sight it 
looks as if the weight of the outfit was the determining 
factor. But the Little Kid and the Little Holman are 
practically the same weight, and yet the Little Kid, which 
beat the Little Holman all round on the surface, was badly 
beaten in both tests underground. The personal factor, 
which is so frequently called upon to account for incon- 
sistencies of this kind, can hardly be taken into account 
in this instance, as there was no change in operators on 
either machine throughout the test. It true that 
each machine suffered on the underground tests from 
badly tempered bits, but one’ is loth to ascribe the enor- 
mous differences in the tests of these two machines to 
this reason. There is little doubt, however, that the non- 
success of a number of the competing machines was due 
to defective bits. It would appear that the water feed 
through the hollow bit, to at least some extent, overcomes 
troubles with the bits, and it is certain that the near 
future will see this feature added to many machines. As 
will be seen from Tables 1V.and V., no machine came any- 
where within measurable distance of the “* Gordon” on the 
“up” holes underground. The twomachines which might 
have done fairly well, though it is most improbable that 
they would have seriously competed with the fine per- 
formance of the ‘* Gordon,” having retired from the com- 
petition without drilling in the back stope. Omitting the 
“up” holes both on surface and underground, thus putting 
the test on the basis of ordinary Rand mining practice, 
the order of merit would be: 


is 


Or a rate of 
total working 


Drilled in . 
time per 


minute. 

In. h. m. Inches. 
(rordon S992 5 48 1°70 
Chersen 969 6 414 1°66 
Baby Ingersoll 8873 713 1°45 
Little Holman 6954 7 51 1°07 
Little Kid 6842 8 38} 0-98 
Little Wonder 519 8 75 0-79 


_ The order of merit for the complete test, as laid down 
in the conditions of trials, allowing those machines which 
did not complete the eight holes on the second days 
trials underground, to rank, as otherwise only the 
“Gordon” would be qualified, is :— 


In. h. m. Per min. 
Gordon 14004 13 47 1693 
Chersen 11084 16 295 1120 
Baby Ingersoll 11409 18 13), 1-043 
Little Holman S058 16 56 0°790 
Little Kid 7724 18 27} 0°685 


The results as tabulated above show that the “ Gordon ” 
drill would have won the trophy had the “up” holes not 
been included in the test, certainly not with such a margin 
1s it has now -won by, but with sufficient in hand to 
demonstrate the commercial value of the machine. . In 
order that more facts might be established for coniparing 


Of course with the Rand system | 
of mining there are very few “ up” holes drilled, not more 
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or three days’ training in its operation, and he may be 
fairly taken as representing the degree of proficiency to 
which a hand-drill boy might be expected to attain after 
a week or so’s experience. Starting at 7.30 a.m. he 
rigged up his machine and drilled eight holes of a total 
depth of 309in. by 10.34 a.n., or at a rate of 1°68in. as 
compared with the 1:82in.—see Table V.—of the skilled 


TABLE L.—Depths Drilled during 














Nore. 
drilled at expiration of hour had to be at least 36in. deep to count ; 
is given in Table as depth of hole the competitor drilled deeper, bu 





Nore.—Each competitor ran one hour on each block, and co 
drilled at expiration of hour had to be at least 36in. deep to count ; 


50 Ib. pressure. 





| PI 


(4) Owing to difficulties with bits this competitor was compelled to retire. 
be drilled on this hole ; its depth, though less than the minimum allowed under the conditions, was therefore credited. 
holes ] and 3 are horizontal, hole 2 is upwardly inclined 10 deg. from horizontal. 

y Each competitor ran one hour on each block, and could put in from one to three holes. 


TABLE II].—Total Depths Drilled during Surface Trials. 
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rate of drilling for the whole twelve holes being 1, 55in. 
for the Kaffir and1°‘78in. for the white man per minute 
of total time. The Kaffir could have drilled a further 
four holes in the shift, thus drilling in one day what 
was set as a two days’ task in the trophy contest. But 
the investigators were satisfied that there was nothing 
abnormal in the “Gordon” record at the contest, and 


Surfue Trials at BDOUb. Pressure. 





Block A. Block B. Block C. Block D. f 
Name of machine. Holes. Holes. Holes. Holes (c). ge 

1 2 3 Total 1 y in a Total.| 1 2 3 | Total.) 1 2 3 Total. 

Little Wonder (air, 413 6 | | 476 | 44 9 | 53 | 487} 4 183 438 74 502 
tappet) | i ‘ 
Gordon.. 40 374 | 14 | 78% | 412 | 394} 105} 919 | 408 | 412) 53 874 | 412} 394 2 825 
Little Kid 443 14 52} | 393} 183 | | 578 | 402 | 13 53g | 252) — 253 

Hardsoeg (a) 33 33 84 | 8h — — 
Baby Ingersoll 442 4] 858 433 442 8 | 952 433 | 45 883, 317) — a 31F 
Flottmann 35(b) 30# 65% | 383 | 34 ~ 723 | 384 | 372 753 123) — - 12} 
Little Holman 45 4k 491 407 | 13 | 58%} 44 6 50 | 178| — 173 
Chersen 45 Gy 414 | 48 903 | 449 44 164 | 104g | 374 | 43 | 8% 89 | 29% = 293 








(b) Owing to irregularity in the block only 35in. could 
(c) On Block D 


All holes except that being 
45in. was the maximum depth permitted ; in all cases where 45in. 
t only 45in. was credited. 


TABLE I1.— Depths Drilled during Surface Trials at 60 lh. Pressure. 





Block A. Block B. Block C. Block D. 
Name of machine. Holes. Holes. ‘ion. Holes («). 
1 2 3 |Total.,; 1 20 } 3 Total. 1 2 ¥ 3 Total. 1 2 3 | Total. 
mim lim le | ole | | | | | | | | | oP 
Kimber.. 45 45 44 | 13 57 414 - 41} 364 22 i 5&3 
Little Wonder (air 45 4} on 45. | 83) — | 59g] 40g) 12 | — | cay] 45 | Rg] - | 793 
tappet) : ” . A = 
Gordon 42 38% «—- 27h | 108f = 408 | 418858 118 = 40h 41R 27h | 1098 | 412 = 39R | 247 | 1054 
Little Kid 423 | 38 80 432 | 37 803 434 | 388 — 82 263 | — a 265 
Baby Ingersoll 10h 427 | 20% | 1042 403} 45 32 |1177 408 423 195 | 102 293 — | 294 
Flottmann 38 394 138 | 90 394 | 194 588 375 | 383 6} | 82h 38h S44 722 
Little Holman 133 125 56, 434. | 195 62g 429 «19 eg og — | — | 23g 
Chersen $33 45 244 | 113 42 45 45 | 132 417 | 45 324 | 1194 32 _ 32 


(a) On Block D 1 and 3 are horizontal holes, and 2 is inclined upwardly 16 deg. from horizontal. 


uld put in from one to three holes. All holes except that being 
45in. was the maximum depth permitted ; in all cases where 45in. 


is given in Table as depth of hole the competitor drilled deeper, but only 45in. was credited. 


Per cent. 


60 1b. pressure. 
a 2 so } increase-at 





Block. Block. | 60 lb. press. 
. P Grand 
Name of machine. as —_ on amount 
| total. : 
| drilled 
A. B. ee | B® Total. A. B. Cc. D. Total. at 
50 lb. press. 
in. in. in. in. in. in. in in. in. in. in. 
Kimber 358 374 403 423 155% 45 57 414 o8z 201; 357 38-7 
Little Wonder (air tappet).. 472 53 {83 50g 2004 493 534 554 783 2373 437} 20 
Gordon 78} 91} 87} 827 3403 108} 118 1094 1052 4414 781 29.5 
Little Kid 524 572 532 258 1893 803 803 82 264 270! 4593 12-6 
Baby Ingersoll 853 954 88# 312 | 302 1044 1174 | 102% 294 353 655 16-8 
) } | 
| 
Flottmann 653 723 752 12} 2263 90 | 588 823 723 3042 531 33-6 
| 
Little Holman 193 53g 50 173 1702 564 622 61} 233 2044 374E 18-5 
Chersen gog 1042 | so | 20g | 314g (113 | 132 | 119% | 32 | 396} | 7104 2-8 
| ! 
TABLE 1LV.— Depths Drilled and Time Occupied in Underground Test. 
Down holes. Up holes. Total. 
: P s No. Inches | No. Inches No. Inches 
Name of machine. of | Total | Time | drilled | of | Total | Time | drilled of Total Time | drilled 
holes | depth. joccupied| per holes | depth. ‘occupied per holes | depth. ‘occupied| per 
drilled. minute. drilled. minute. drilled. ininute. 
in. hm. in. h. m. in. hm. 
Little Wonder (air tappet) 5 211 |5 7§| 0-68 Retired 
Gordon 8 3065 | 2 48 1-82 S 312 2 39 1-74 16 618s 5 AT 1-782 
Little Kid 7 | 27 |S BBE] ON |B 36 14 49 | OD Ww | 31% 1027p) 0.198 
Baby Ingersoll 8 293g | 4 138 1-16 a 1928 | 6 O% | 0-53 13 485% - 10 134 0-740 
Little Holman 8 352 | 4 Sl 1-21 3 78,4 «5 0-32 1] 4303 | 8 56 0-302 
Chersen 8 319g | 3 415) 1-44 1 772 $ 48 0-27 12 3974 8 294) 0-779 











which were net 36in. deep have been omitted from the ‘* total depth 





the work of a Kaffir operating this machine with that of 
Kaflirs drilling by hand, Messrs. Neumann's consulting 
engineers arranged a test of the drill, on the same stopes 
and under the same conditions as obtained in the South 
Africa mines contest, operated by a native a few days 
after the conclusion of the official tests. The boy selected 


white operator in the trophy contest. He then trans- 
ferred the machine to the back stope; and by 12.35 p.m. 
had put up a further four holes ofa total depth of 169in., 
or. at arate of 1'4in. as compared with the 1°74in. per 


| 





was acquainted with the machine; but had- ouly- had two 


minute” df. the” white operator; thu Comparisun of thu 





NotE.—On the “up” holes some were under 36in. depth. In all cases the total number of holes drilled:is given, but those hole~ 


">; total depth therefore is to be read as ** total counting depth. 


that nearly equa! results could be obtained by Kafti7s 
after a short period of instruction. It is therefore 
apparent that a Kaffir can drill at least an average of 
twelve 40in. holes’ per-shift:with the “Gordon” stope drill 
in placd of the one” bole that “ev now drills in the same 
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time by hand. The cost of a hole drilled by hand is 
approximately :— 


Kaffir wages 1 
Food, &e. ... 1 
Drill sharpening .. js 0 
White supervision : 0 

Total < eee 
With the “ Gordon” drill the cost would be about :— 
Kaffir wages 
Food, &:. re. 
Drill ‘sharpening 
White supervision 
Compressed air 

Total oo ae 
This estimate is based upon the assumption that there 
would be one white supervisor at £1 per shift to four 
machines, each drilling twelve holes per shift, as against 
the one white man supervising at 17s. 6d. per shift, thirty- 
five drill boy hands stoping. The saving per hole would, 
therefore, be about 1s. 9}d.—exclusive of capital charges 
and maintenance on machines, extra air and water mains, 
and hoses. After allowing for these items the net saving 
per hole drilled should be not less than 1s. As the average 
amount broken per hole in stoping is about three-quarters 
of a ton, the saving to the industry by stoping all the 
rock by “Gordon” drills would be at least 1s. 4d. per 
ton, or, on the million tons per month now stoped by 
hand, the saving should be at least £800,000 per annum. 
The probability is that there are more than one million 


tons per month stoped by hand drilling, as considerably | 


less than one-third of the rock crushed is won by machine 
stoping at the present time, and in December there were 
nearly one and one-half million tons crushed by 
Transvaal mines. Of course the most important advan- 


tage derived from the general adoption of stoping drills | 
would be the reduced number of natives required for | 


mining operations. 


TaBLeE V.—dAe rage laches Drilled per Minute of Total Time. 


Underground 
tests. 


Surface 
tents. Grand 
average. 


Name 


of machine. “ Down” n’ 


holes. 


50 Ib. 
press. 


0-65 


60 Ib. 
press. 


holes. 


Kimber 0-85 ~ Reti red 


Little Wonder (air 0-8: 1- -68 | Retired 
tappet) 


Gordon .| 1-4 


} 


1-8: 82 | 


1-74 
0-12 


0-82 


Little Kid 
16 | 0-5 


Baby Ingersoll 3 


Flottmann Retijred 


Little Holman.. 


Chersen 


lt is probable that the most considerable spposition 
directed against the use of the machine—and there is 
sure to be opposition from the miners themselves, than 
whom there is no more prejudiced class of workmen 
extant—will be on the score of the necessary installation 
and maintenance of a network of water pipes in the 
levels and stopes, to provide the water service to the 
machines under pressure. On the other hand, there is 
the entire absence of dust from the holes to compensate 
for this, with the consequent absence of miner's phthisis 
from this cause, and if back-stoping with “ up” holes is 
adopted in the future this would be of the utmost import- 
ance. Beyond this, the provision of Water services in 
stopes would permit the broken rock being “damped” 
before being conveyed to the level; and another fruitful 
source of phthisis would disappear by the prevention of 
the rise of the dust which is always present under 
ordinary conditions. In addition to this, it will also be 
possible to do a considerably greater amount of rough 
sorting in the stopes, so that the larger blocks of waste 
rock need not be transported to the surface, but left 
lying in situ, unless water is available for cleaning the 
broken rock; this can only be done to a comparatively 
small extent. 

It is a pity the air consumption of the competing 
machines was not ascertained during the test. It would 
have been very easy to do so—on the surface trials, at any 
rate. The pressure of the air supplied to the drills was 
kept practically constant, there being no readable de- 
parture from the pressure la d down, and the charts from 
the recording gauges show absolutely constant pressure. 
Under these conditions almost any type of meter would 
have given comparative results which, though possibly 
not accurate, would have been consistently “inaccurate. 
Itis hardly probable that the position of the winning drill 
would have been affected, but another machine was, 
as could be seen by any one present at the trials, using 
more air than any other competing machine, and would 
oo have dropped to a lower place if a fair allowance 

ad been made for air consumption. As shown above, the 
cost of air will be about one-third of the cost of drilling a 
hole with the winning machine, so that, whilst not a deter- 
mining factor when . two machines are widely separated 
by footage drilled, it is a very important item in the cost 
of drilling. It is to be hoped that this point will be taken 
into account in future contests. The definition stope- 
drill is a very loose one, as will be seen by the fact that 
machines of such different capacities as 1-8in. diameter 
by ljin. stroke, and 2}in. by 6in. stroke were included, 
the weights varying from 40 lb. to 180 lb. It is pro- 
bable that in future trials machines which could not be 
comfortably handled by one man will be ruled out, and 
no drill which was palpably a non-commercia] machine 
allowed to compete. 
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WATH CONCENTRATION 


YARD— VIEW 


OF EASTWARD SIDING 








The winners of the trophy are bound, at any time 


| within two years, upon six months’ notice being given, to 
| defead the trophy against any challenging parties. 


At the 
expiration of two years, or on winning it three times, 
the trophy becomes the property of the party holding it. 


| The holders have already been challenged so that there 


will be a contest within six months, and, as the chal- 
lengers were only prevented from taking part in the 


| original contest through their machine not being ready, 
an interesting contest is assured. 





WATH CONCENTRATION YARD, GREAT 
CENTRAL RAILWAY. 
Tue Great Central Railway has connections with nearly 
all the collieries in South Yorkshire, and the traffic there- 
from is very great. This has been especially so during 
the boom of the last twelve months. The traffic not 


PENISTONE 


Wadsley Bridge MeadowHall 


“Tae Encinezr” 


ferred, and to the lines being congested at those centres. 
The real remedy for meeting the difficulties of making up 
the loads, and also to concentrate the supply of empty 
wagons, has been found in the construction of a vast con- 
centration yard at Wath-on-Dearne. The position of the 
Wath yard will be seen from the map given in Fig. 1, which 
also shows the collieries served. Fig. 2 gives a plan of tli 
yard itself. From this the vast extent of the aeccommoda 
tion provided will be appreciated. The sidings are laid 
out on the gravitation principle, whereby the wagons are 
pushed to the top of a “hump,” where being detached the, 
gravitate into one of the several sidings provided for their 
reception—which are allocated for traffic to certain 
points—or certain pits in the case of empty wagons. 
The first of these * gravitation’ sidings in this country 
were those at Edge Hill, Liverpool, on the London and 
North-Western Railway, which were followed by those at 
Aintree, also near Liverpool, on the Lancashire and 
Yorkshire Railway. These were opened twenty years 


Stations 
Collieries 


Rotherham Road 
ROTHERHAM 


Swain Sc 


Fig. 1—MAP OF THE NEIGHBOURHOOD OF WATH YARD 


only calls for the conveyance of the loaded wagons from | ago. 
One of the | the shunting of wagons has been assisted by the gradient 


the pit, but for the supply of empties. 


Since then many yards have been laid out wherein 


difficulties has been to keep the collieries going with | | of the yard, ‘but Wath is the first since Aintree where there 
wagons owing to the great demand upon the supply, and | have been two “ humps "—one for fulls and one for 
this has been awkward to regulate owing to the want of | empties. 


a central source whence all the empties could be | 


The Great Central main line at this point consists of 


distributed, and which would allow for a more efficient | four lines of way—two on the north side for passenger 


control over the supply. 


The destinations of the loaded wagons from each pit | traffic. 


| traflic, and two on the south for goods and mineral 
At the west end there is a double line junction 


generally vary, and if they are treated as wagons | between the passenger and the goods lines, and to the 
generally are—sorted out and attached. in different | east of this a double line junction from the goods line~ 
positions in a train according to destination—consider- | into the concentration yard. These are worked from 


able time is spent at each calling place in so sorting 
out the wagons, and very often there is not the accom- 
modation at the colliery siding to do this properly without | 
occupying the main lines, and so hindering other trains. 
This has been obviated in part by taking the wagons en 
bloc from some pits to different centres and there sorting 
them out, but this, has ‘simply led to: thee evils being trans- 


- Uses od Oy 


| 
| 


| 


Elsecar Junction signal-box. At the east end, at Wath 
Station, and worked from Moor Road signal-box, there is 
a double-line junction off the goods. lines into the con- 
centration yard. 

Some collieries are served from the east end, but the 
traffic for certain points—all Lancashire and the West, 
for instance—departs from the west end, and the return 
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empties arrive there. The majority of the loaded traffic, 
however, enters at the west end, and is despatched for 
London and the South at the east. The same course 


is followed by all the shipping traffic for Hull and | 


Grimsby. Consequently the sidings for eastward wagons | 
are at the east end of the yard, and for the) 
others at the west. The yard covers 84 acres, is 


1} miles in length, and there are 354 miles of track. 
Each siding is intended to hold eighty wagons, but will 
hold eighty-five. The full load for a Great Central goods 
engine of the latest type is eighty empty wagons. 

The method of working is as follows:—Let it be 
assumed that a train of empties has arrived from 
Grimsby at the east end. It is turned by the signalman 


at Moor Road signal-box into one of the eight reception 
These rise from the junction on a 


lines D D in Fig. 2. 
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| placed connected with the pneumatic main, and the | 


The general contractors have been Logan and Heming- 


valves controlling the admission of air to these motors are | way, of Nottingham; the signalling has been designed 


placed in eight cast iron boxes fixedin the space between | 


the two ladders in which the sidings are laid out. In 
each of the cast iron boxes there are four electro-pneu- 
matic valves. These valves are electrically controlled 
from the signal-box. This is done by a “push-button” 
machine, as illustrated by Fig. 3. There are thirty-three 
pairs of buttons—one lettered K and the others 1 to 82. 
The push buttons are in the lower part of the frame, and 
the upper row of buttons, when pushed in, is to put the 


points to normal, and the lower row is to reverse them. | 


The sidings are laid out in two fans, and the point near:2st 
the signal-box divides the two fans. This point is, there- 
fore, the king point, and is worked by the king lever K. 
In each box the king points lie normally for the southern 


Main line Passenger 





Goods line 











by the British Pneumatic Signal Company, and the work 
has been carried out under the supervision of the Great 
Central engineer for new works, Mr. J. B. Ball. 





MANCHESTER ASSOCIATION OF ENGINEERS. 


| ON Saturday, the 25th ult., Mr. Michael Longridge opened 


a discussion before members of the above Society on ‘‘The 
Advantages and Disadvantages of Superheated Steam.’’ He 
referred first to the two chief types of apparatus, namely, 
those which are independently fired, and those placed in the 
downtakes of boilers. He said much difficulty had been ex- 
perienced in keeping stop valves and their glands tight, but 
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Fig. 2--PLAN AND GRADIENTS OF WATH CONCENTRATION YARD 


gradient of 1 in 109, and are each about 600 yards long. 
The engine is then detached, and, if it be a tank engine, 
it is sent back by the signalman at Wath Sidings A signal- 
box through crossover E on to line F F, by which it 
returns to the east end. If it be a tender engine it is 
sent on to the turntable by line G G, and turns and then 
returns to the east end by line H H. In either case the 
engine returns on lines independent of the reception 
lines. 

A very powerful shunting engine then gets in the rear 
of the train and pushes it up the 1 in 109 gradient to the 
top of the “ hump,” which is situated at the junction with 
the line GG. Here the wagons are detached, and they 
run down by gravity into the westward sidings J J. 
These fall 1 in 40 for about 260ft., 1 in 60 for 270ft., 1 in 
100 for 275ft., 1 in 200 for 400ft., 1 in 300 for 275ft. Then 
for 800ft. they are level, and are drawn together towards 
the outlet at the west end on a rising gradient of 1 in 
300 for about 600ft.; the outlet is on a rising gradient 
of 1 in 125. 

Loaded trains from the majority of the collieries enter 
the yard at the west end and run into the reception lines 
KK. The engines of these are similarly dealt with, turn- 
ing on the same turntable, if necessary, and in that case 
return to the west end by line LL. If they are tank 
engines they return on line M M. The wagons are then 
deposited in the eastward sidings NN, and which are 
divided according to destinations. On page 138 is a view 
from signal-box B of the eastward sidings. 

The engine turntable is 65ft. in diameter, and the 
foundations are carried to an unusual depth on account 
of the newly made ground, There are two engine pits, 


ladder, and, of course, all those points in the southern | 
ladder should interlock the king points, and the latter | valves and seatings and nickel steel for the spindles. 
This is | 
not done by interlocking in the usual way, but by con- | 
| peratures. 
seizing owing to defective lubrication, presence of water, or 


should precede the points in the northern ladder. 


trolling the electrical circuits. The buttons operating the 
points in the northern ladder are coloured black, and those 
in the southern are coloured red. 
are shown bya double cross hatch, and the latter by a 
single hatching. This, however, does not apply to the 
king buttons, the upper of which is red and the lower 


black. To get a red button pair of points, the upper red | 
To the left of | 
the illustration is a cross section showing the buttons and | 
the electrical switches and contact makers. By these a | 


button of the king lever must be normal. 


circuit is completed to the electro-pneumatic valves 
whereby air is admitted to one side or the other of the 
cylinder in the point motor, and reverses the points 


and puts them to normal, according to the position of | 


the push button. 


Throughout the whole length of each ladder—at least | 


as far as there are any points—and up to the fouling 
point of each siding, track-circuits are laid in. These 
play a very important part, inasmuch as they tell the 
signalman whether each wagon has gone clear “ inside.” 
Indicators are provided in the upper part of the frame, as 
seen in Fig. 3. 
each point. 
the track-circuit at its corresponding point, and as long as 
the road in the neighbourhood of the point and up to the 
fouling point is clear, the indicator is attracted, but as 
soon as a wagon goes on to the points the indicator is 
released and rises, and a red disc appears behind the 
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Fig. 3—-SIGNAL CONTROLLING BOARD 


ded . ~ ° 
75ft. in length, fixed near the engine turntable, and seven 
radial arm water columns are scattered about the yard, 


Not the least remarkable feature of this very interesting | 


installation are the signalling arrangements. There are 


four signal-boxes—those at Elsecar Junction and Moor | 
Road, and two in the yard. The latter are designated A | 


and B. Aison the south side, and controls the west- 
ward sidings, and B controls the eastward sidings. The 
points and signals at the main line boxes are operated by the 
low-pressure pneumatic system as are those at A and B 
signal-boxes, the crossover points, and those leading to 
and from the engine turntable, also the signals connected 
with these roads. 

The points by which the wagons are turned into the 
various gravitation sidings are also operated pneumati- 
cally. At Edge Hill and Aintree these points are coupled 
to locking frames of the usual type by point rodding in 


the orjinary manner; but an entirely new departure, so | 
far as this country is concerned, has been made in this 
direction at Wath. 





opening. The signalman can thus see when the wagon 
is “inside,” or if it does not take the direction intended 
he can switch it elsewhere. But the principal benefit of 
this is experienced at night and during foggy weather, 
and this is a point that has greatly impressed itself on 
those who have inspected the installation. 

The yard is in charge of a yard-master, whose office is in 
telephonic communication with every colliery served 
from Wath. The yard-master is assisted by three chief 
inspectors. 
and another—who unhook the wagons and instruct the 
signalmen as to the roads to be “set,” and there are six 
“chasers ”’ whose duty it is to follow up the wagons and 
put on the brakes. At each end of the yard there is also 
an inspector, foreman, and a shunter. All the men work 
eight-hour shifts. The signalman is instructed as to the 


| roads required by whistling, and the code arranged is that 


a long whistle means five and each short whistle one, so 


| that No. 18 road would be signalled by three long and 
At each point a motor has. been | three.short-whistles. . “- - 


In Fig. 3 the former | 


There are thirty-three indicators, one for | 
Each of these indicators is in circuit with | 











At each hump there are two men—a foreman | ‘ 
| pound engines. 


which had been’ made by Mr. Longridge. 





that had been remedied by the use of nickel alloys in the 
Corliss 
valves could be used on engines with heat as high as 500 deg. 
Fah., and piston and double-beat valves for all ordinary tem- 
Referring to the difficulty caused by pistons 


distortion of the cylinders due to irregular expansion, troubles 
of this kind, Mr. Longridge said, could be remedied by allowing 
greater clearance between the piston and cylinder walls. With 


| regard to the cost of superheating, a calculation made showed 


that to obtain 200 deg. of superheat, the extra heat required 
from the fuel was about 8°9 per cent. To get a steam tem- 
perature of 500 to 600 deg. Fah. with a superheater of reason- 
able heating surface a gas temperature of 1000 to 1200 deg. 
was necessary. Another calculation showed that with a 


| Lancashire boiler working at 150 1b. pressure, 945,000 units 
| of superheat could be obtained at a cost of 480,000 B.T.U. 
per hour, or 5 per cent. of the total heat entering the boiler. 


With regard to the advantages derived from the use of 
superheated steam with reciprocating engines, the author of 


28 I 
| | 


| Curves of Consumption & Relative Economy. 


Superheat Trials . 
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Fig. 1i—CURVES OF BROWETT-LINDLEY ENGINE 


the communication stated that by getting rid of the moisture 
in the steam by superheating the surface condensation was 
reduced, and if it were possible to keep the steam dry through- 
out the whole stroke and its temperature up to the saturation 
temperature the action of the metal in the cylinder could be 
suppressed entirely. Mr. Longridge, however, showed by dia- 
grams that these temperatures would require to be so high 
that such a procedure was impossible unless the fall of pre- 
sure was very slight. Quoting from the reports of trials made 
by French boiler insurance companies an average gain of 
10 per cent. of steam and 11 per cent. of coal was effected by 


| the use of superheated steam in simple engines and a saving 


of 23 per cent. in steam and 21 per cent. in fuel for com- 
Mr. Longridge said it seemed obvious that 
there was a distinct saving effected by using superheated 
steam, but a reliable formula which took into consideration 
all the many conditions that should enter into the calculation 


| did not exist. 


Several members took part in the discussion, Dr. Nicolson 
doing so at some length. He said that he had much pleasure 
in taking part in this discussion, not only by reason of the 


| importance of the subject at the present time, but still more 


because of the additions to our knowledge concerning it 
Itehad for long 














































































been a maxim with him—Dr. Nicolson—that anything 
which fell from Mr. Longridge was worthy of the closest 
wttention and study; and he was therefore familiar with 
most of his published writings. 


| 
| 


This fact enabled him to | 


offer some criticisms of what he had said during the evening. | 


He had given a method for calculating the probable tem- 
perature, in the downtake, of the products of combustion 
after passing over the furnace flue of a Lancashire boiler, for 
the purpose of determining the proportions of the super- 
heater. 


In his paper of 1890 on ‘‘ Heat Transmission in a | 


Lancashire Boiler,’’ Mr. Longridge assumed the heat flow | 
from hot gas to water through the heating surface to be pro- | 


portional to the difference of temperature (T — f) between | 
| condenser of the steam engine laboratory, so that the con- | 


sumption could be measured, and superheat was supplied | 


the gases and the water. He had now changed his opinion, 


and considered the rate of heat flow to be proportional to | 


(T — ¢)''®; or, as a rough approximation, to (T — #)'; the 
7 8 ‘ 
yth or the ;th, power of that difference. 


““T have now,’’ continued Professor Nicolson, ‘‘ experi- 
mental evidence, obtained partly at the Manchester School 
of Technology and partly at the works of Messrs. Joseph Adam- 
son and Co., that Osborne Reynolds’ law of 1874 is the true 
law of the flow of heat from a hot gas to a metal wall. This 
law of heat transmission, which has remained practically 
unknown to engineers for nearly thirty years, was verified for 
water by Dr. Stanton in 1894, and has now been verified for 
gas by myself. Professor Perry also studied it analytically in 
his book on the steam engine in 1896."" The law is 

A+ Bpu) (T -— 4. (1) 
where 

H = heat transmitted per unit of surface. 

p density of gas. 

u speed of gas relatively to heating surface. 

T temperature of gas. 

@ = temperature of surface. 

B is a constant depending on the diameter of the flue. 

A is a constant depending on the average temperature of 
gas and surface. 
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Passing from this Dr. Nicolson presented some results of 
practical value regarding the economy to be effected in a 
steam engine by different degrees of superheating. 
diagrams were put upon the wall, and these gave the prin- 


cipal results of a valuable series of trials made by Mr. R. M. | 


Ferguson, M,Sc., upon a Browett-Lindley compound 100- 


kilowatt genefator set in the electricity station of the Man- | 
The engines are 104in. and | 
They run at 450 revolutions | 


chester School of Technology. 
18in. diameter by Sin. stroke. 
per minute when supplied with steam at 160 lb. gauge 
pressure, and have a 20in. vacuum. 

For these trials the exhaust was diverted into the surface 


by a separately fired superheater of 400 square feet surface, | 
The | 


made by Easton and Co., on the Schmidt system. 
diagrams were, said Dr. Nicolson, self-explanatory, and for 
the form in which they were presented be was indebted to Mr. 
H. P. Jordan, B.Se. (Tech.), Schuster 


| University of Manchester. 


In Fig. 3 are plotted some results—obtained not only from | 
| the diagram 


the above trials, but also from others—with regard to the 
effect of superheat upon cylinder-wall temperature. An 
inspection of the diagram will show that the high-pressure 


| cylinder top cover temperatures—which were taken by obser- 


| vation of thermometers placed in holes drilled into the metal | 
| effect of valve leakage to be got rid of. 


| —had been plotted as abscisse against the actual admission 


| peratures when working with saturated steam are indicated | 
| —on the former line—for the various loads under which the | 
| engine was tested. 

cut-off the colder is the wall. 


‘“ For low speeds of gas flow such as are common in ordinary | 
boilers the A term in the bracket is more important than the | 


B term; but at high speeds of gas flow—such as that of 
superheated steam inside a superheater pipe—the B term is 


much the more important, and the dependence on tem- | 
perature of the rate of heat transmission becomes of small | 


significance. *’ 


“For such a case as the languid flow of hot gas along a 
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Fig. 2—-CURVES OF BROWETT LINDLEY ENGINE 


Lancashire boiler flue the expression becomes therefore :— 
T+ 6 
(T 
2A! 
It is to this more correct form that Mr. Longridge seeks to 
make an approximation by using the index 1°75 and writing— 
H = m(T — #)'*. (3) 

Rankine (*‘ Steam Engine,”’ p. 

(after Peclet) in the form— 


H [158 + 2 =] (T — #) 
226 


For cases in which the gas speed is slow—say not more 
than 20ft. or 30ft. per second Rankine’s expression (4) 
agrees very well with (2); but neither Mr. Longridge’s 
expression (3) nor that of Rankine agrees with experimental 
results when the speed of flow of the gas relatively to the 


H = A(T - 9) ee 


(4) 


surface which it is heating, or by which it is being heated, | 
| has a greater effect in raising the wall temperatures at early 


is great. 

In the speaker’s opinion Mr. Longridge would have been 
better advised in adhering to the form he used in 1890; but his 
constant m should have been made to depend on the average 
temperature of gas and flue at low speeds and on the rate of 
mass-flow, without reference to temperature at high speeds. 

A more serious criticism might, he said, be advanced with 
reference to the first equation which Mr. Longridge had 
given. It read :— 

C= We (To — 60deg.) (L.) 
( calorific value of 11b. coal; W and ¢ are the weight and 
specific heat of the gases evo'ved per pound of coal; T, Fah. 
is the temperature of the gases leaving the fire. 

‘* Now, Equation I. entirely ignores radiation. If weconsider 
a square foot of grate upon which M Ib. of coal are burnt per 
hour, the heat generated will be MC. This heat passes 
away, first, by radiation from the fire into the furnace 
crown, according to Stefan’s law: c{T.o* — (@ + 461)* 
(T» being the absolute temperature of the fire surface); and 
secondly, into the gases passing through the fire, which it 
heats up from 60 deg. toT». Equation I. should therefore 
clearly be written in the form :— 


MC = ¢ (To* — (6 + 461)'] +MWao(To — 60), 


4 
orC = c7!* 4 Wo (T. — 60) 


260) gave expression (2) 
| increases with the difference between the temperatures of 





steam temperatures as ordinates. The saturation tempera- 
ture of the admission steam was from 360 deg. to 870 deg. 
Fah.—as shown by lines AA and F F—and the wall tem- 


It will be observed that the earlier the 
Since the initial condensation 
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Fig. 3-COMPARISON OF RESULTS 


| admission steam and wall, it might be supposed that the obser- 


vations imply a larger condensation at light than at full loads. 


| This, however, was not found to be the case ; the said differ- 


| 








| ence, though smaller, is longer maintained for late than for 


eurly cuts-off ; and since the condensation depends on thedura- 
tion as well as the amountof the temperature drop between 
steam and wall, the result is that the condensation is pretty 
much the same at all loads.* 

The next point is that a given small amount of superheat 


than at late cuts-off. This is clear from the Browett- 
Lindley spots ; but is very well seen also by an inspection of 
the lowest group of spots deduced—by Mr. H. P. Jordan— 
from some experiments made by the late Bryan Donkin, 
and reported in the ‘‘ Proc. Inst. Mech. Eng., 1895.’’ It is 
not difficult to see why this should beso. With early cuts- 
off the steam enters the cylinder in a much wetter state than 
it does when steam is carried for a longer time. Instead, 


therefore, of the condensation of dry steam at admission | 


temperature and its evaporation at a lower temperature— 
during expansion—supplying heat to the wall, the deposition 


of entrained water upon the wall during admission, and the | 
subsequent evaporation of the same during expansion—or | 
| and Steel Surfaces.” ntred - 
| processes of ‘‘ Sherardising ” and ‘‘ Cowperising. t 
| articles was exhibited showing the results obtained by the various 


later—abstracts large quantities of heat, and the wall 
temperature is very apt to fail to the time mean of the steam 
temperature throughout the cycle. 

A relatively small amount of superheat, by preventing the 
formation and deposition of moisture in the steam, will 
therefore cause a considerable rise of wall temperature with 
early cuts-off. 

The last point Dr. Nicolson referred to is the presentment 
of the roughly correct formula : 

6! = F 7 (II.) 


* This was pointed out in Callendar and Nicolson’s paper of 1897, p. 45. 


Some | 


| the cover up to 360 deg. 


Scholar of the | 


| accounted 


| leakage. 


| paper, the Society decided that in view of the importance 
| the subject and the value of its contents, the matter should 


angles to each other, the latter being vertical, and common 
}crank pins receive the connecting-rods of the gas and of 


| processes, 
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| : 
(since (@ + 461) is negligible in comparison with To‘).’’ | for the relation between the clearance-wall temperature ' and 


the actual temperature ¢' of the superheated steam entering 
the cylinder, when the superheat is considerable or great. 

This relation is not only of scientific interest, but also of 
great practical importance. By its use can be predicted the 
amount of superheat required to raise the wall temperature 
(of the clearance) up to that temperature which correspoiids 
to the saturation pressure of the steam admitted to the 
cylinder. Thus if steam of 3860 deg. Fah. saturation tein 
perature is being worked with the superheated steam it must, 
when entering, have a temperature of 480 deg. Fah. to raise 
As no initial condensation can take 
place if the cylinder walls are hotter than the saturation 
temperature corresponding to the pressure, we see that in 
this case 120 deg. Fah. of superheat will suffice altogether to 
prevent initial condensation. 

The result expressed by Equation IT. seems also to hold 
for other engines. It is true for Bryan Donkin's 6) 
diameter by 8in. stroke cylinder, as also for the large experi 
mental engine of the Manthester School of Technology. Two 
experiments made by Dr, A. L. Mellanby with the 114in, by 
3ft. stroke Corliss cylinder of this engine are represented on 
Fig. 83—by square dots. 

It by no means follows, however, that an amount of supe) 
heat sufficient merely to raise the clearance wall temper. 
ture up to that corresponding to saturation will eliminat 
the whole of the ‘‘ missing quantity.'’ There is still th: 
A small amount of 
superheat has a very marked effect in reducing the amount 
of such leakage, more especially with slide valves, and this 
irrespective of whether the cut-off is early or late; but ever 
when the superheat is large enough to eliminate cylinde: 
condensation in the manner just described, there stil/ 
remains in many cases a considerable missing quantity to bi 
for. This remainder can only be ascribed t 


The thick vertical dotted line marked v v, shows the amount 
of superheat necessary in the case of the Browett-Lindley 


| engine here tested entirely to eliminate the missing quantity 
| this amount being greater for light than for heavy loads. 


Although Mr. Longridge’s address was not intended as a 
of 


be printed and circulated among the members. 


A LARGE GAS BLOWING-ENGINE. 


ONE of the largest—-if not the largest—gas blowing engine 
in the country is that recently completed by the Premier 
Gas Engine Company, Limited, of Sandiacre, for the works 
of Sir Alfred Hickman, Limited, to which we have referred 
briefly before. We are now able to give an illustration of 
the engine in the engine-house, and the general arrange 
ment will be at once recognised—see page 142, 

The gas cylinders and blowing tubs are placed at right 


the air cylinders. There are two pairs of tandem gas 
cylinders and twin or double connecting-rods from each 
extend to the crank pins. The big end of each engine is thus 
double, and there is a space between the ends which receives 
the big end of the air cylinder. Both engines and tubs are 
precisely similar, and the cranks are opposite, so that all the 
reciprocating parts may be in balance. The crank shaft 
itself is built up, and at one end it carries a heavy fly-wheel, 
supported by an outboard bearing. The framework of the 
engine is composed of three heavy girders running from end 
to end, and resting the whole length on the foundation. The 
cam shaft runs horizontaly above the middle girder and is 
driven by worm wheels. 

The biowing tubs are designed to deliver 40,000 cubic feet of 
free air per minute; they are each fitted with four grid valves 
with accurately milled ports. These valves are placed in thi 
cylinder ends and are operated from a vertical shaft driven 
from the crank shaft by means of bevel wheels with cut teeth, 
and running at the same speed as the crank shaft. The 
operating gear for each valve consists of two cams, one for 
opening and one for closing, both motions thus being positive 
and correctly timed. 

The air passages are large and direct, and as the valves are 
positively operated, the loss of efficiency due to friction and 
wire-drawing is reduced to a minimum. 

The speed of the engine is controlled by a 
governor driven from the crank shaft. This governor is fitted 
with speeding gear by which the revolutions can be varied at 
will from 50 to 85 per minute. : 

The lubrication of the engine consists of two main circuits 
There is one pump for circulating oil through the main bear 
ings and crank pins, and another for supplying oil to th 
lubricators on top of the blowing tubs and on the gas 
cylinders, whence it is distributed to all points requiring oil 


powerful 


| ing, even the small pins, &c., about the valve gear being thus 


supplied. Thus no hand oiling is necessary. The waste oil 
is caught and returned to tanks fitted with filters before 
entering the pumps again. Thecranks, &c., are sheeted in to 
prevent oil being thrown about, but these sheets are not 
shown on the engraving, having been removed to show more 
clearly the construction of the engine. 

The floor space occupied is 43ft. 6in. long by 26ft. Yin 
wide, and the total height to the top of the tail trunk when 
full up is 23ft.. from the floor line. The gas power 
cylinders are 39in. diameter, and the blowing tubs 79in. dia 
meter, and both have a stroke of 4ft. 


GLASGOW TECHNICAL COLLEGE ScrentiFic Socrety.—At the 


| usual fortnightly meeting of this body, held in the college on the 


19th inst., a paper was read by Mr. Sherard Cowper-Coles, of 
London, on ‘‘ The Deposition of Zine for the Protection of Iron 
Principal interest centred in the author's 
A number of 


Mr. W. W. Lackie, M.I.E.E., presided, and before 
introducing the lecturer said that as that was the first meeting of 
the society since the death of Lord Kelvin he thought it fitting 


| that reference should be made to the loss thus sustained by the 
| scientific world. 


Lord Kelvin had revolutionised the possibilities 
of human intercourse through his electrical discoveries, but ever) 


| branch of engineering had benefited by his thought and his 


genius, 


+ Comp. “Effects of Steam-jacketing,” p. 528, Trial 95; and ‘Super 
heated Steam,” Figs. 13 and 14, by Prof. A. L, Mellamby, D.Sc, 
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RAILWAY MATTERS. 
Tue coal bill of the Great Central Railway is now 
£8300 per month more than it was a year ago, through the higher 
price of coal for locomotive power, 


Tria trips have been made on a new railway up the 
Wetterhorn, which is so steep that it is called an ‘ elevator.” It 
rives 450 metres in a length of 600, which is a gradient of 3960ft. 
per mile or 75 per cent. 


Tur British Commercial Agent at Viadivostock states 
that a German firm has secured a contract for electric lighting and 
construction of overhead trolley tramways at Vladivos‘ock. The 

ork is estimated to cost 14 million roubles (about £158,000). 


Tue project for pooling the rolling stock of the State 
railways of the several German States, which was seriously 
diseussed a year or two ago, has come up again, and is said to be 
likely to sueceed, but it will be limited to the freight car equip- 
ment. 


\s indicating the extent of the industrial reaction at 
Pittsburg it is stated that the Pennsylvania Railroad is not able to 
find room on its sidings for its empty freight cars. Another 
interesting rumour about the road is that no rails for 1908 will be 
delivered before June. 


Tue Great Northern Railway in America has prepared 
plans and specifications for a great elevator to replace the elevator, 
which was burned in the early part of November at Puperior. It 
is intended to make it the larzest single grain elevator in the 
world, with a capacity of nearly 4,000,000 bushels. 


On Sunday, January 19th, a trial run was made over 
the electrified section of the Lancaster-Heysham-Morecambe 
line between Heysham and Torrisholme Junction. This is, we 
believe, the first time a train has been run in Great Britain on the 
ingle-phase system. ‘The trial was completely successful, 


Ir is announced on the authority of the Port Talbot 
Railway and Docks Company that the long-deferred agreement 
between the Great Western Railway and the Port Talbot Railway 
Company for running powers by the former over the latter com- 
pany’s lines has at last been concluded, and was signed in London 
this week, 





Tue Boston Elevated Railway has distributed to its 
workpeople £12,000 in the shape of rewards of £3 each to those who 
during the past year have not been reported for delinquency or mis- 
conduct. It is said that this year 85 per cent. of the men received 
the rewards, This is the fifth time the company has made -New 
Year gifts of this kind. 





Tur Western Ohio Railway Company has adopted the 
system of carrying two red flags on the rear of trains, instead of 
the green flags heretofore used. At night two red lights will be 
used. This is the system adopted by the Central Electrie Railway 
Association, but the Western Ohio for some reason has held to the 
old idea until the present time. 


In the half-yearly report of the Great-Eastern Railway 
Company it is stated that Mr. James Holden, who has been loco- 
motive superintendent of this line since 1885, and who has been 
in the service of tve company for twenty-three years, has retired 
on account of age. The Board have appointed his-son, Mr. 
Stephen Dewar Holden, hitherto the assistant locomotive super- 
intendent, to succeed him. 


Tue Town Clerk of Scarborough has been authorised 
to inform the North-Eastern Railway Company that, in the opinion 
of the Corporation, it is desirable that the work with respect to the 
erection of a bridge at the Mere-lane level crossing should be pro 
ceeded with at an early date. The company has also been conan 
to consider further the advisability of continuing throughout the 
year a fast through train service between Scarborouzrh and 
Leeds, 


It was mutually agreed between the Scottish railway 
companies that canvassing for. traffic should cease after February 
Ist, and the staff has been dispensed with. The Glasgow, 
burgh, and Aberdeen service will be curtailed. The 
will withdraw certain trains from Edinburgh to Aberdeen, and the 
North British certain trains from Glasgow to Aberdeen. Similar 
arrangements,will be made on other routes. Certain traffic will 
also be pooled. 


AccorpinG to the report of the Great Eastern Railway 
for the half-year ending 31st December, 1907, the total train 
mileage run, including mileage runs for other companies and 
empty-carriage trains, was 11,548,646, as compared with 11,373,104 
for the half-year ending 31st December, 1906, 
station at Stratford re erred to in the report of January, 1907, is 
already supplying several stations, depéts, and locomotive shops 
with electricity, and the whole of the works cormec ted with it are 
nearing ¢ somple tion. 


Anovt eight o'clock last Tuesday 
accident occurred to the south of Preston Station. 
slow train from 


morning a “yailway 
The six o'clock 


The electric power | 
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NOTES AND MEMORANDA. 
Axsovut 100,000 tons of coal are mined in Formosa each 
vear. 


Tue Manchester Ship Canal receipts for last year 
formed the record amount of £535,000, £36,000 more than for 


1906, 


Tue Gas Light and Coke Company, of London, the 
largest of our gas companies, carbonised in the last half of 1907 
over 828,000 tons of coal, 


Onxy 1,784,587 tons of foreign coal were imported into 
Spain during the eleven months ending with November last, as 
compared with 2,019,028 tons in the corresponding period of 1906. 


Tue chief inspector of mines in India states that the 
average number of miners working underground during the past 
yeur was 128,667. This average was made up of males, 83,053 ; 
females, 39,583 ; and children, 6031. 


A power contract with an unusual penalty for failure 
of supply has been made by the City of New York with the New 
York Edison Company, for the operation of the electric pumps for 
the new emergency high-pressure fire mains, deentail recently 
in this journal. A penalty of £100 per minute is imposed for 
failure of the electric power supply within three minutes after a 
fire alarm. 


AttTHouGH fifteen continuous miles is the maximum 
day's work for mine mules, thirteen miles is all that should be 
asked of them. Ten hours out of twenty-four should constitute a 
day's work, All pit animals should be given at least one drink of 
pure water during work hours, The neglect of these humane 
considerations as to hours and distances, says the Hugineering 
and Mining Journal, results in worn-out stock and increased 
expenditure. 


We hear that a Parisian metallurgical engineer claims 
to have perfected a process of welding copper to steel wire so as 
to make a non-corrosive coating. Many advantages, it is said, 
will result from the use of this new wire, such as high tensile 
strength and elasticity, combined with smaller surface exposed to 
wind and sleet than would be the case with iron wire of the same 
conductivity. This wire is especially useful over long spans, as 
pole intervals may be much greater when it is used. 


Tue Zeitschrift fiir Beleuchtung describes a new form 
of glow lamp in which the lamp is exhausted at the foot, instead 
of as usual at the top. Connection to the vacuum pump is made 
by a glass tube which passes to the interior of the lamp. The 
metal cap fits tightly round the tube, and when the air has been 
exhausted this tube is sealed off so that an air-tight joint is 
obtained. It is claimed that by this arrangement the lamp is less 
easily damaged than when made in the manner usually employed. 


DyNamITE, says the Mngineering and Mining Journal, 
is usually known by the percentage of nitro-glycerine which it 
contains, and is designated 40 per cent., 60 per cent., &c. The 
simplest and safest way of finding the percentage of nitro-glycerine 
in an ordinary dynamite cartridge is to extract the nitro-glycerine 
in the Iried and weighed sample with anhydrous ether, then allow 
the ether in the extract to evaporate spontaneously, and if there 
is n» other substance present that is soluble in the ether, weigh 
the residue as nitro-glycerine. This weight divided by the weight 
of the sample taken and the result multiplied by 100 will give the 
required percentage of nitro-glycerine. 


It is stated that Mr. Muller, a Bavarian inventor, has 
patented a new insulating material which is claimed to have a 
high specific, resistance approaching that of gutta-percha and 
porcelain, and is almost incombustible, as it will even stand 
exposure for a short time to the electric arc without burning. 
Aceording to the patent specification, the composition of the 
substance is as follows:—100 parts of mineral pitch are dissolved 
in 20 parts of a volatile solvent—such, for example, as benzine 
and from 25 to 75 parts of this solution are added to 100 parts of 
finely-ground asbestos. The mixture is then submitted to very 
great pressure, and is dried at a low temperature to expel the 
whole of the solvent. 


Tue Elektrotechnische Zeitschrift describes an arrange- 
ment due to Berndt, which depends upon the fact that the 
temperature of a wire carrying a constant current increases as the 
vacuum becomes greater. A silver wire fixed at each end ina 
vacuum tube is used for this purpose; it is heated by electrical 
means, and the sag is then aed with an ocular micrometer. A 
loading weight, which consists of a copper or aluminium plate, is 


| suspended between the poles of a permanent magnet for the pur- 


Liverpool to Oxenholme was entering Preston | 


Station when a light engine proceeding in the opposite direction | 
went over the points and dashed into the centre of the incoming | 


train. ‘Two or three of the carriages were overturned, one being | 
completely laid on its side. Several of the passengers were in- | 
jured. There was some slight damage done to the permanent | 


way, but it was soon remedied, and traflic was not much impeded, 


Tue annual report of the Comptroller of Railway 
Statistics for Canada, for the year ending June 30th, 1907, deals 
at some length with the increasing number of accidents on rail- 
wiys due to broken rails. Keen competition on the one hand, and 
pessure upon the mills on the other, have led to the economising 
©” labour to a degree that has meant poor and defective rails. 

The killing of thirty-five persons and the injury of 287 by 
dorailments may in some degree have been the price whic h 
Cc — paid last year for hasty and imperfect production of 
« eel rails 


Tue Board of Trade report on the collision which 
cccurred on November 26th between two passenger trains at 
Farringdon-street, on the Metropolitan Railway, was issued last 
Tuesday. In it Major Pringle says the evidence is insufficient to 
a the primary cause of the ac ident, but he has formed the 

pinion that the most probable explanation is that the up home 
signal hung off or remained in the safety position when the lever 
in the signal-box was put back to danger after the Hammersmith 
train had passed. It is to this cause, therefore, that he attributes 
the collision. He concludes by calling attention to the danger 
which passengers sometimes wilfully incur by standing on the 
vangways of cars, especially when travelling short distances. 


Tur report of the Managing Committee of the Boards 
of the South-Eastern and London, Chatham, and Dover Railway 
‘ompany for the half-year ending the 31st December, 1907, shows 
« decrease in passenger traffic receipts, as compared with the 
corresponding period of 1906, of £19,864. The falling off in 
traffic is mainly attributed to the still increasing competition of 
trams and motor omnibuses in the London area. The goods traffic 
shows an increased receipt of £9790, and the receipts from steam- 
boat and harbour traffic show an increase of £3203. The provision 
by the Committee of turbine steamers and improved boat trains 
has been fully justified by the still increasing traffic carried to and 
from the Continent. During the past half year there has been 
an inerease in numbers of 28,500 passengers. 








pose of damping. This instrument can be used with a constant 
current as a vacuum gauge, being especially adapted for glow- 
lamp manufacture, and with a constant vacuum as a hot-wire 
instrument for high-frequency currents. 


Ir is reported by the acting British Consul at Christiania 
that the proprietors of the Ranen lead and silver mines have con- 
cluded an agreement-with the ‘Société Anonyme Métallurgique 
Procédés de Saval” to work Dr. de Saval’s patents for making 
metallic zine out of low@rade ores. . The doctor’s methods will be 
worked at a ‘‘ Cyclon ” furnaée, to be erected at Mo, in the Ranen 
district, and also at an electric furnace in a spot where sufficient 
electric power—2500-3000 horse-power is obtainable. At first 


about 50 tons of ore, expected to yield about 8 tons of metallic | ‘ 
| obtain 
| preparatory to 
| existing technical classes by means of a system of 


zinc and about 1 ton of metallic lead, as well as a little copper and 
silver, will be treated per day. It is also intended to convert the 
sulphurous acids, which are generated in the furnaces, into sul- 
phuric acid or superphosphate. 





MISCELLANEA. 


THe Madras Railway Company is about to construct 
extensions at Calicut, Cannanore, and Mangalore at an estimated 
outlay of £565,000. 


Tue Chislehurst Electric Light Company has decided 
to — £3000 on the erection of a transmission station at Lower 
Camden, in order to improve the electric light. 


Tur Wolverhampton Corporation have decided upon 
the construction of a reservoir of 6,000,000 gallons capacity and to 
carry out additions to the pumping works at Tettenhall. 


On Monday last the Marconi Wireless Telegraph 
Company commenced to accept messages from the pubiie for 
transmission between London and Montreal. The charge is 74d. 
a word, inclusive of land rates. 7 


On Friday night, January 31st, 600 men were thrown 
out of work at the Nethern zal Colliery C Jompany’s pits near Burton 
on-Trent, owing to an inrush of water. Arrangements are being 
made to stem the flow, but it is stated that it will not be possible 
to resume work for three weeks in the affected seam. 


Ir is announced that the Berlin police are taking steps 
to prevent the defacement of streets by electric signs. No 
objection will be offered to their erection in ugly or confined 
but they will be excluded from the best streets aud from 


spaces, 
a discordant effect.’ 


places where they are likely to produce “ 


A NOVEL motor race took place on Saturday, January 

st, from Leagate, near Preston, to Lytham, to test the slowness 
of motor cars. There were eleven entries, but seven dropped out 
before half the journey was covered, only four finishing. The 
winner covered a mile and three-quarters in one hour and thirty- 
four minutes. 

Tue Electricity Committee of the Glasgow Corpora- 
tion have purchased from the proprietor of Pollok Estate 
ground in Haggs-road, extending to 2050 square yards, for the 
purpose of erecting a transforming station, from which it is pro- 
posed to supply the districts of Craigton, Dumbreck, Crossmyloof, 
and Pollokshaws. 


A couuision took place at Portsmouth on ‘Tuesday 
between torpedo boat No. 2 and the destroyer Zephyr. The latter 
had her bows badly twisted, and will have to be repaired in the 
dockyard. The torpedo boat was so extensively cut about on the 
starboard side that she was only prevented from sinking by the 
prompt action of the battleship Prince George in sending collision 
mats aboard. 


An interim report on the Ottawa and Georgian Bay 
Canal survey places the approximate cost of the section from the 
bay to Lake Nipissing, a distance of 81 miles, at €2,740,117. The 
total distance from the bay to Montreal is 440 miles. The report 
says that the distance from Fort William to Liverpool 7/4 New 
York is 4929 miles, while +74 the Georgian Bay Canal it would only 
be 4128 

FoLLow1nG on the dismissal of about 250 men at Cargo 
Fleet Ironworks, Middlesbrough, owing to the approaching com- 
pletion of constructional work and the blowing out of a furnace, 
the whole of the members of the Blastfurnacemen’s Association 
employed at the Cargo Fleet works, numbering over 409, have 
decided to tender their notices to-day, as a protest against the 
firm's method of selection in reducing the staff employed at the 
coke ovens. 


3 miles. 


apparent at the temporary 
the site of the new naval! base in the 
Firth of Forth. The staff has recently been augmented, and the 
preparation of plans is being expedited with all despetch. The 
line of the new road leading to the base has been pegged out, and 
offers for its construction will shortly be invited. The sinking of 
the caisson, with the view of testing the strata, has been delayed 
by damage done during the recent stormy weather. 


TuE battleship Dreadnought, which remained at Ports- 
mouth for a month to give Christmas leave to her crew on the con- 
clusion of the recent supplementary trial cruise to test the new 
steering apparatus and propellers, sailed from Spithead on Mon- 
day for Sheerness to take up her station there as flagship of the 
Home Fleet. The fact that the vessel was not detained to be 
docked at Portsmouth is regarded locally as evidence that her final 
trials, which were confidential, have proved satisfactory. 

At the annual meeting of the Chamber of Shipping. 
which will be held in London this month, the following resolution 
will be submitted by the North of England Steams hip Owners’ 
Association :—*‘ That this Chamber approach his Majesty’s Govern- 
ment with the object of hastening the general adoption of sub- 
marine signalling on the coasts of the United Kingdom, as the 
result is certain to lessen the risk of loss of life and property. 
America, Germany, and other Powers, realising the importance of 
submarine signalling, have generally adopted it. 


Tue Staffordshire Education Committee has decided to 


18 


INCREASED activity 
Admiralty offices at Rosyth, 





appoint a Joint Advisory Committee, the members to be 
nominated: by the North Staffordshire Institute of Mining 
Engineers—two, by North Staffordshire Colliery Owners—two, by 
the North Staffordshire Miners’ Federation, and by the Education 
Committee—-six, to consider the formation of es in mining 
instruction. The Director of Education was also instructed to 


information to lay before the Educational Committee 
** considering the possibility of supp jementing the 
apprenticeship 


| controiled by the Education Committee or otherwise. 


Lieut is thrown upon’the position of the British motor 


car industry by statistics published in a contemporary as to the 
relative values of imports and exports. From the tables given it is 


| seen that, although the net imports still exceed the exports by a 


considerable amount—viz., £2,842,343—the percentage of the 


| excess during the past three years has been gradually declining | 








from 83°52 per cent. in 1905 to 79°26 per cent. in 1906, and 68°16 
per cent. in 1907. Another interesting feature is that while the 
net imports show only an increase of 29°63 per cent. in 1906, and 
5°58 per cent. in 1907 upon the figures of the previous years 
respectively; 
viz., 63°16 per cent. in 1906 and 62°15 per cent. in 1907 upon the 
figures of the years immediately preceding. 


AN artiele in a recent issue of the Rivista del Servizio 
Minerario gives an account of the results obtained by the use of 
the Stassano electric furnace at Turin. In the works there are in 
operation one revolving 200 horse-power furnace, another of 1000 
horse-power on the same system, aiid three fixed furnaces, two 
100 horse-power and the other 1000 horse- power. The fixed fur- 


naces, though lower in cost by a third, are only suitable for simple | 


fusing operations, such as are usual in the ordinary Martin fur- 
nace. he revolving furnaces cost respectively £800 and £2000, 
and are capable of producing 2°5 to 3 tons and 16 to 18 tons per 
twenty-four hours. The fixed 100 horse-power furnace costs about 
£140, and produces about one ton every twenty-four hours. For 
working these furnaces three-phase current at 21,500 volts is 
taken from the public mains, and is transformed down to 80 volts 
for the 100 horse-power furnace, 100 volts for the 200 horse-power 
furnace, and from 100 to 150 volts for the 1000 horse-power 
furnace. The 100 horse-power furnace works on the single-phase 
system, and takes current up to 1000 ampéres. The 200 horse- 
power furnace is three- -phase, while the 1000 horse-power has six 
electrodes and takes 1800 ampéres on each phase. 


the exports show a much larger rate of increase, | 








of the Vienna. the 
at the time the vessel 


which should sound for 


WirH reference to the stranding 
Niewre Rotterdamsche Courant states that 
went ashore the pneumatic fog signal, 
forty-eight hours without interruption, was not working, having 
ceased whistling at 4.35 in the morning. It was started 
again after an interval of nearly an hour and a-half, but in the 
meantime the Vienna had stranded. Though the accident, the 
journal declared, was not due to the interruption of the fog signal. 
as the captain thought he had found his position by the bell buoy 
two miles from the coast, it urges the Government to take all 
precautions to secure the proper working of fog signals. 


THE annual meeting of the Galvanised Hollow- 
ware, Sheet Metal Workers’, and Braziers’ Association was held 
at Lye last Wednesday evening. Mr. Simeon Webb, general 
secretary, mentioned that a week previously he had attended 


before the Parliamentary Committee appointed to inquire into the 
working of the fair wages clause in Government contracts, and he 
hoped at some future time to be able to give them a report which 
would have far-reaching effects in their trade. For some time 
they had been deeply concerned about Government contracts, and 
he hoped that this time an impression had been made upon the 
respective departments that would result in untold good. 


Dunpee Harbour Trust have instructed their engineer 
to prepare specifications, and to take in offers, for the reconstruc- 
tion of another section, about 310ft. in length, of the Eastern 
wharf adjoining on the west the present ferro-concrete wharf. 
which was constructed on the Hennebique system two years ago. 
The fixing of the. new portion at 310ft. is accounted for by this 
length forming » complete section, and one which can be gone on 
with without interfering with shipping. It is considered that about 
1000ft. of additional wharfage here, and at other parts of the river 
front, is much in need of reconstruction. The work at present 
contemplated will involve an expenditure of about £11,000. 
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TO CORRESPONDENTS. 


ge Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

fa All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

fe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 





REPLIES. 


J. W. (Doncaster).—Write to Mr. M. Sahlin, Sveriges Statsbanor, Stock- 
holm. 

BALLYDEHOB.—The address of the Peninsular and Oriental Steam Naviga™ 
tion Company is 122, Leadenhall-street, London, E.C. 

WELL Sinkine.—We would suggest that you should try ‘‘ Well Boring for 
Water, Brine, and Oil,” by C. Isler, published by E. and F. N. Spon. 

N. H. (Blackburn).—You will find some account of Major Fitzgerald’s gun, 
and the trials with it, in the daily papers of November last. It does 
not appear to have been very successful. The nature of the cooling 
medium has not been stated. 

W. L. M. (West Norwood).—A percussion primer is a small tube contain- 
ing a detonating mixture, and is essentially the same as the cap used in 
small-arms cartridges. The detonating mixture is fired by a blow froma 
pin, which is driven against the head of the primer by a spring. Some 
non-recoil field guns are fired with a revolver grip, but they are usually 
fired by a lanyard. The 12in, shell weighs 850 Ib. You surely have 
access in your public library to books on this subject; it is inipossible 
to deal with your questions adequately in this column. 
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PuysicaL Society or Lonpox.—Friday, February 14th, at 8 p.m., in the 
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South Kensington. The President will give his Address. A Dinner of the 
| Society will take place on Tuesday, February 11th, at 7 p.m., at the 
Hotel Cecil. 
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Unemployment. 


WHILST our pages were in the press last week a 
debate on Unemployment,. which demands the 
attention of all employers of labour, was in progress 
in the House of Commons. It-was certainly the fore- 
runner of many similar discussions. not only at 
Westminster, but in all quarters of the country for 
many months to come, and it is well that we should 
endeavour to get perfectly clear ideas about the sub- 


ject from the beginning, so that the foundation on | 


which we build any proposals for the removal of 
| the disorder may be sound, or that our criticism of 
other people’s suggestions may be precise and 
reasonable. It is the more necessary to clear 


| the air because the Commons succeeded in raising a 


| rendered it practically impassable. 


cloud of dust and difficulties which, even if the way 
had been free from obstacles before, would have 
Clear thought 


| must precede clear action, and the former is im- 
| possible while a score of people are recommending 
| different cures, and few display even a moderate 


understanding of the whole case. 





| it is nevertheless overlooked. 





|except in the wrong direction. 


every manager knows, a very bad state of affairs 
when there are no spare hands in his district; there 
are no reserves to call out, and there is the constant 
danger that his men may be tempted away from him 
by some other employer who is also short-handed. 
Dearth of labour must be regarded as a worse 
evil than a fair excess of it. The ideal condition 
when every man is continuously. and steadily 
employed is unfortunately not realisable, and if it were 
the result would be a violent swing of the pendulum 
in the opposite direction—the impulse for which 
would be found in the increased cost of labour 
reflected on the cost of manufactures and the 
consequent loss of markets—and renewed lack 
of work. It-is probably unnecessary to deve- 
lop this point any further, and it will be ac- 
cepted that a certain minimum of unemployment 
is essential to the welfare of the country. That 
minimum we have put at 2 per cent. of the persons 
engaged in any trade. On Thursday it was stated 
that the unemployed at present numbered over 6 per 
cent., which is an unusually high figure. It must 
be remembered, however, that the Board of Trade 
returns are based on figures given them by the 
trades unions, and they may or may not represent 
the true state of trade generally in the country. At 
this particular moment a large body of trade 
unionists is out on strike on the North-East Coast, 
and though they themselves are not in receipt of 
contributions, they have the effect of driving the out- 
of-work benefit of the shipwrights’ unions up to a 
very high figure ; it is reported to be about 12 per 
cent. That brings up the total. It may be true, 
therefore, that 6 per cent. of the workpeople in 
the country as a whole are out of work, but the 
figures do actually refer only to trades unionists, 
and include men thrown out of work by trade dis- 
putes—that is to say, by something abnormal. We 
are justified, therefore, insaying that the unemploy- 
ment in engineering trades, which must be dealt 
with as a normal thing, even at the present moment 
is probably less than 6 per cent. The figures of the 
Amalgamated Society may be taken as an indica- 
tion of the real state of the labour market, and we 
find at the present moment that the unemployment 
is under 4'8 per cent. of men capable of work, and 
that that figure is not very much above the average 
for the last ten to fifteen years. Unemployment has, 
ofcourse, been much higher and much lower, but a fair 
mean—a mean that gives no cause for anxiety—is 
44 per cent. Now, out of this amount, 2 per cent., 
as we have already shown, must always be un- 
employed. Indeed, trades union officials say that 
there is work for all if this figure is not exceeded. 
As a matter of fact, it is never reached, the lowest 
record of the Amalgamated Society being about 
2°4 per cent. in 1900-1901. On the whole, then, 
we may take it that the reducible amount of un- 
employment at the present moment is under 
3 per cent. That is bad enough, but it is a figure 
which it should be possible to meet by prudent 
government and without the exercise of abnormal 
measures. 


Let us riow return to our truism. Unemployment 
is due to the lack of sufficient work for the whole 
population. This is so obviously the fact, if we 
exclude all those that cannot or will not work, that 
the mere statement of it should be sufficient to 
check further argument. But, obvious as it seems, 
One man wants to 
prevent unemployment by better education, another 
by municipalisation of everything; one would do 
away with all casual labour, and another would pro- 
hibit men-servants by Act of Parliament. How any 


| one or all of these proposals are to improve employ- 


ment we are wholly unable to see. Better technical 
training may be and is desirable, but it does 
not necessarily find aman employment; indeed, at 
least two unskilled men are employed to every one 
highly skilled man, so that there is more charfce for 
the unskilled than the skilled. To take men from 
casual labour at the docks, or to take the servants 
out of their silk and plush and put them to produc- 
tive work, could not affect the unemployed market, 
None of these 


There are two great outstanding facts about | things can do any good as long as there is not work 


unemployment which should be used as the basis | 
| of all arguments. 


The first is that unemployment 


| is due to the lack of sufficient work for the whole 


working population. In itself that is almost a 
truism, and it is to the deductions from it that we 
must look for anything of value. The second fact 
is not so generally recognised. It is that a certain 
percentage of unemployment is not only inevitable 
but essential. The minimum may be taken as 
about 2 per cent. in the engineering trade. With a 
smaller margin than that flexibility is lost—there is 
no change of workmen from place to place, and no 





possibility of meeting sudden demands. It is, as 





enough to go round, and it has not yet been proved 
that any one of them would result in the increase 


of trade. The only thing that can stop un- 
employment is an increase in the demand for 
the products of labour, and the means by 
which the productive trade of the country 
can be increased is the direction in which the 


reformer should look. Tinkering with unemploy- 
ment is treating a symptom; to cure the disease 
we must get at its root. Settle the trade of the 
country and the labour will settle itself. Of willing 
workers 2 to 24 per cent. must always be idle, and 
provision in one way or another must be made for 
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them. Another small percentage will not work; 
provision in its kind should also be made for them. 
The remainder are out of employment because trade | 
is bad, and the cure lies not in the curious and 
varied panacea that are offered, but in the enlarge- 
ment of the productive industries of the country. 


‘German Steel Syndicate is intended, 


ago, and they are now actually 20s. per ton higher 
than the charges made to the inland customers for 
home consumption in Germany, but the bounty 
system has been reverted to for export orders. 

The reintroduction of the bounty system by the 
in the first 


| place, to promote the inland sales of semi-finished 


/material for the purpose of being 
| manufactures for export; and, secondly, to attempt 


Steel Trade Prospects. 


THE outlook in the iron and steel trades at the | 
present time is not of an encouraging character to | 
producers, having regard to the decline in the 
demand and in prices, the introduction of dumping | 
on a larger scale by German competitors, and the 
uncertainty respecting the attitude of the United | 
States Steel Corporation, or the Steel Products 
Export Company, in British and other markets. 
But the condition of trade can scarcely be so 
unsatisfactory as has just been portrayed by the | 
President of the Board of Conciliation and Arbitra- | 
tion in the manufactured iron and steel trade in 
the North of England. Apart from stating that 
orders are more difficult to obtain than ever 
before, the President is reported to have observed | 
that he has never been aware of a collapse coming 
so suddenly and completely. This opinion surely 
represents too gloomy a view of the situation, 
especially after the recent conclusion of a year of | 
unprecedented activity and prosperity in the iron 
and steel trades in Great Britain. On the one hand 
our imports of iron and steel in 1907 were less than | 
in either of the two preceding years, whilst on the | 
other our exports. were considerably in excess of 
either 1906 or 1905. It was only to be expected | 
that such a remarkable expansion, which has been | 
assisted partly by internal developments in the} 
United States and Germany during a large portion | 
of last year, and partly by the increased require- | 
ments of other countries, should be followed by a 
period of reaction, and thus afford time and oppor- | 
tunity for taking fully into consideration the situa- 
tion of affairs as left by the turn of the tide. The | 
downward movement has been proceeding, as is | 
tolerably well known, for several months past, and | 
it has been almost simultaneous in Great Britain, 
the United States and Germany, although the latter | 
until the beginning of 1908 was apparently lees | 
affected than the other two countries, owing to the 
phenomenal demands for railway material for the | 
State lines. 

The situation as it exists in the United States is | 
clearly reflected by the figures recently issued by the | 
Steel Corporation, which is so largely representa- 
tive of the American trade. It appears that the 
tonnage of orders on hand at the end of 1907 was 
3,865,000 tons less than at the corresponding date 
in 1906, whilst as compared with the position at 
the end of last September the orders on the books 
on December 31st exhibited a reduction of 1,800,000 
tons. It is, in fact, necessary to go back to 
quarters in 1904 to find the tonnage of orders so 
low as at the close of last year, when the contracts 
represented a total of 4,624,000 tons. The diminu- 
tion in this direction became obvious in the June | 
quarter, and it became greater in the third quitter, 
and the inevitable result has been the blowing out | 
of numerous blast furnaces. In the case of Ger- 
many, where the Steel Syndicate almost dominates 
the situation of the industry, it was not found 
necessary to shut down any of the furnaces during 
1907, seeing that the production of pig iron was 
570,000 tons in excess of the preceding year. But 
the present year has witnessed a reduction in the | 
output, both in the Siegerland and Luxemburg, and 
furnaces have now also been blown out in Rhenish 
Westphalia, owing, it is said, to the necessity for 
effecting repairs after the pressure at which the 
furnaces have been worked during the past three 
years. The real reason would, however, appear to 
be in the enormous reduction in the orders in the 
possession of the Dusseldorf Pig Iron Syndicate 
at the beginning of the present year, the decline 
amounting to over three-quarters of a million 
tons. The Steel Syndicate, many of whose 
constituents are also members of the Pig Iron 
Syndicate, has experienced a falling off in business 
ia recent months, and the deliveries in December 
alone were 89,000 tons less than in the equivalent 
month in 1906. Apart from railway material for 
the State railways, for which contracts were con- 
cluded a few months ago for a period of three years, 
the Steel Syndicate is now specially seeking again 
to promote the export trade in semi-finished steel. 
This particular branch was merely restricted during 
the recent period of prosperity, and it is now to be 
given full scope for the disposal of the surplus pro- 
duction. After various reductions the export prices 
of German billets, blooms, and sheet bars have 
receded to the low level which prevailed three years 





| blooms, billets, &e. 
| to 15s. per ton, it will be seen that the producers of 


| whilst the mills which only work for 


| has to say cannot, our contemporary 


worked up into 


to smooth the ruffled feelings of the exporting mills 
in face of the very low prices charged for exported 
As the export bounty amounts 


manufactures for the export market are still placed 
at a disadvantage of 5s. per ton, as compared with 
foreign purchasers of German semi-finished steel, 
the inland 
market are compelled to pay £1 per ton higher. 
The Rhenish- Westphalian Coal Syndicate, which 
formerly participated in the bounty system, has 
again come forward, and is now paying ls. 6d. per 
ton on fuel used in the production of wire rods for 
export, but not on other manufactures, at all events 
for the present. These facts show that British iron 
and steel producers have to reckon not only with 
semi-finished material dumped at £1 per ton less 


| than that charged to German inland consumers, but 
{also with the competition of manufactures aided by 


a bounty of the amount already mentioned. It is 


|less certain what may be expected from the iron and 
| steel producers in the United States, but in any 
| case British firms will in all probability rise to the 
f | occasion and meet this rivalry as far as lies in their 


| power, and as they have done in former years. 


The Design of Railway Bridges. 


ENGINEERS in Great Britain, although they have | 


not refused to use pin bridges under certain cir- 
cumstances, have never regarded them with favour, 


|and they willingly enough took part several years 
ago In a controversy which extended throughout the | 


length and breadth of the United States concerning 
the relative merits of lattice and pin-truss girders. 


| It cannot be said with accuracy that anything came 


of the discussion. Noone wasconverted. America 
kept to the pin, and Great Britain to the rivet. 
Disputation ceased. The fall of the Quebec Bridge 
has, however, once more stimulated engineers to 
express their opinions. The latest contribution to 
the literature of bridges is an article from the pen of 
Mr. G. Huntingdon Thomson, advocating a return 
to the lattice type. Mr. Thomson is very correctly 
regarded as a sound authority on bridge construc- 
tion. He was formerly Bridge Engineer to the 
New York Central and Hudson River Railroad 
Company. As far back as 1888 he, at the instance 


of the late Sir Benjamin Baker, read a paper before | 


of the British 
lattice girders. His last paper anpears in the pages 
of the Engineering News, the editor of which 
repudiates, as we think without sufficient reason, 
any responsibility for Mr. 
reputation, however, stands so high that what he 
thinks, be 


Section G 


ignored; we are of the same opinion. 

Mr. Thomson’s style is striking, if in places a 
little turgid and embarrassing. He covers a good 
deal of ground. Fundamentally he maintains that 
far too much reliance is place 1 on office calculation | 
and too little on an intelligent display of common- 
sense. The strain-sheet may easily mislead, and all 
calculations of stresses must be taken as guides and 
approximations, never as giving finality. The great 


difference between the pin truss and the lattice | 


girder bridge is that the strength of the former 


| structure depends on the behaviour of individual 


members, while that of the lattice girder depends 
on the behaviour of many. Thus to illustrate the 
meaning of the argument, it may be said that many 
truss bridges of moderate span have failed in the 
United States becausesome part of thetrain or its load 
has, either through derailment or other cause, come 
in contact with and broken some individual member 
of the truss. Collapse of the structure has instantly 
ensued. If the same thing occurred with a lattice 
bridge the destruction of a tie or a strut would not 
bring the bridge down. This is a radical defect in 
design, which nothing can cure. The only way of 
eluding the risk is, of course, to put the trusses 
under the roadway ; but of this Mr. Thomson makes 
no mention. Before going on to consider the rela- 
tive merits of the two systems more in detail, 
something must be said of the part which the 
testing-house may play in designs. Mr. Thomson 
holds that implicit reliance is not to be placed on 
physical tests. The reason is that the materials 
of construction, such as steel, are profoundly 
affected by the conditions under which they are 


Association, advocating | 


Thomson’s views. His |} 
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used, and these conditions cannot be produceg 
in the test house. Thus, a flat bar in a railway 
bridge carrying a rolling load moving at a very high 
speed is under conditions of shock and rapid distyj. 
butions of stress which it is at once impossible to 
calculate with accuracy or to imitate in the labora. 
tory. It is out of the question to calculate with 
certainty under what load a girder of any construe. 
tion will break. The strain-sheet and the labora. 
tory can only give approximations. “An eminent 
statesman has defined theory as everything that we 
can think of, and practice as all there is to think of. 
The strain-sheet does not embrace the whole content 
of thought involved in a rationally elaborated 
design. The function of the strain-sheet is entirely 
preliminary. The ultimate criteria of design are 
not within its province.” 

When riveted structures are employed as girders, 
it is admitted on all hands that indeterininate 
stresses—indeterminate, that is to say, both jp 
direction and amount—will be set up, by rolling 
loads certainly, and possibly by static loads, 
American engineers hold as a rule that this is q 
radical defect in a design, and they maintain that in 
the pin truss there are no unknown stresses. At 
first sight it would seem that this contention is 
sound, but Mr. Thomson maintains that it is not. 
Speaking for himself and those designers who hold 
with him, he says: “We note that the system 
which began without a single rivet, now makes use 
of rivets in greater quantity than the rivet engi- 
neer. We are pleased to see the users of the pin- 
connection system adopt our rivets and detuils, as 
well as some of our ideas. We are glad indeed to 
see the use, but to the abuse we make sincere and 
profound objection. We do not expect too much 
from rivets and so-called lattice bars, especially 
| when there is a violation of one of the most strict 
| rules of the lattice schorcl, viz., that of co-ordina- 
| tion ; and here we must protest! We decline to 
| supply and support fundamental ideas save upon our 
| interpretation of their meaning and application.” 
We learn some curious things about American 
| lattice bridge practice from Mr. Thomson. In this 
| country there is always a top boom in compression 
and a bottom boom in tension in a lattice girder. 
The top boom is built up from flat plates, the num- 
ber superposed increasing towards the centre of the 
span, until in fairly long spans as many as eight 
or ten plates may lie on top of each other to give 
the requisite cross section. It matters not what 
the number is, however, great or small, it has 
invariably been held that the ends of the plates 
must butt against each other. They are planed at 
the ends with this object, and constant wrangling 
occurs in many cases between the _ engineer's 
|inspectors and the contractors as to whether the 
butting is or is not good. Now, in the United 
| States it appears that plates in butt joints were 
never placed properly in contact until the year 1885, 
with one exception. Even now endsare planed and 
| placed in contact only for the sake of finish; 
reliance is always placed on the rivets to take the 
compression stress and carry it over the joint. 

Concerning eye bars Mr. Thomson has much to 
say that is not complimentary. They must be 
forged, and anything is possible with forged work; 
| but apart from this, it seems to be well known that 
| the deflection of a pin truss under a passing load 
|is always greater than it is ina lattice girder. The 
pin truss has more flexibility, and the distribution 
‘of the stresses becomes more uncertain. An 
| engineer named Post brought out years ago what he 
termed an inflexible truss, giving the eye the shape 
of a pointed spoon flattened out; while Mr. Hilton, 
with the same object, used a long oval eye with the pin 
inthe centre. It must be disquieting to learn that 
‘tests of very large eye-bars of recent manufacture 
show actual distortion of the eye with accompanying 
permanent set under stresses less than that required 
by actual service.” A little thought, indeed, will 
show that the region of contact between a pin and 
the hole in which it is placed must be only a line if 
the pin is sensibly smaller than the hole and both 
pin and hole truly circular. An extension of the 
area of contact can only result from a departure 
from the true cylinder of either or both pin and eye. 
But the stress-sheet contemplates no deformation, 
and consequently does not provide for the con- 
ditions obtaining in practice. 

The matter may be summed up by saying that 
the factor of safety is larger in the lattice than it 1s 
in the pin bridge, because the stresses are sub- 
divided, and comparatively large numbers of bars 
might give way, or rivets shear, or slip take place, 
without producing a catastrophe. Everyone who 
has the care of lattice bridges knows that they will 
give notice before they will break down. This is 
more than can be said of the pin .bridge. ~ For- 
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production, both of which characteristics are strongly 
marked at present in the chief producing centres, 
then the returns both for the Midlands and the 
North of England covering March and April, which 
will be issued during May, are by no means unlikely 
to become once more satisfactory. 


mulas,”” said a French hydraulic engineer, ‘‘are mere 
tools for the intellect to use, they can never take 
its place.” Mr. Thomson emphasises these words. 
“Mhe mathematical formula is not formative, not in 
itself creative, nor does it establish the law of action 
followed by Nature’s forces. Formula may present 
a truthful statement of Nature’s laws, but they also 
may not. The constant use of blind formulas breeds 
a condition of mind closely resembling a mental 
hallucination. Hallucination will not bridge | 
chasms nor maintain traffic.” 

Finally, we may say that there is good reason to 
believe that Mr. Thomson by no means stands alone | 
among American bridge designers, and that uncon- 
scious tributes are being paid to the skill, fore- 
thought, and practical wisdom which have given 
Great Britain at home and abroad the finest 
and safest bridges in the world. 


The Restrictive Covenant. 





AMONGST the cases relating to the law of master 
and servant which come before the courts from time 
to time, none are of greater interest than those 
dealing with what is called “the restrictive 
covenant.”’ Although contracts in restraint of trade 
| are generally void as against public policy, it has 
| long been recognised that for his own protection a 

master may bind his servant not to enter into com- 
| petition with him after the determination of the 
employment. So long as a covenant of this kind 
niiacieaiiiiaiiaial itiaciats lis not too wide, it will be enforced by the courts, 
| and it comes into operation as soon as the contract 
|of service is properly terminated. It is important 
to observe, however, that in order to avail himself 


THE publication of the returns of the Midland 
Iron and Steel Wages Board for November and | 
December complete the twelve months’ series, and 
enable a bird’s-eye view to be taken of the course of 
wages and production in that important part of the 
kingdom for the past year. Before, however, inves- 
tigating those figures, satisfaction may be expressed 
at the circumstance that the relation between wages 
in the North of England and in the Midlands at 
the present time may be considered to be normal, 
and is calculated, as far as practicable, to afford 
reasonable working conditions for employers, who 


ployer must not himself be guilty of a breach of 
contract. Take the case where a servant is wrong- 
fully dismissed. 
the restrictive covenant was considered last week in 
the Court of Appeal. It appeared that the defendant 
had entered into a contract whereby he undertook 
that he would not within two years after his engage- 
ment with the plaintiff company ended commence 
the same or a similar business, or accept a situa- 
now-a-days, as always, are called upon quarter by | tionas manageror assistant toany person or company 
quarter, and sometimes more frequently, in both | in a similar business within a radius of 50 miles. 
districts to compete with each other for manufac-| He continued in the employment for five years, 
tured iron contracts. When wages differ greatly | When he was dismissed without notice. He sued 
contract prices also necesssarily vary, and it is good 
for the trade of the country as a whole, as well as 
for engineers and other bar iron consumers, that 
some sort of uniformity should exist as regards costs 
of productions in the chief iron-making districts. 
This commercial axiom has long been recognised, and | 
experience shows that any violation of it produces 
bad results. The new Midland average selling price 
for November and December—which is £7 9s. 9° 88d. 


He then started a business in breach of the 
restrictive covenant, and his late employers then 
brought an action for damages. 


reversed his judgment, laying it down that the 
wrongful dismissal amounted to a complete deter- 
mination of the contract by the employers, and that 
thenceforward the servant was free from every part 


per ton—is only a shade over 9d. less than the | of it- This important statement of the law should 
preceding return—for September and October | be borne in mind by employers who contemplate 
and is not sufficiently divergent therefrom, | the summary dismissal of a servant. If such dis- 
under the sliding scale, to alter wages, which | ™issal turns out to be unwarranted, a formidable 


rival may set up in their immediate neighbourhood. 


remain at 9s. 6d. per ton for puddlers from February 
3rd to April 4th, with the remuneration of mill | 
and forge men and blast furnacemen as usual in pro- 
portion. With the exception of the latest return, 
in which it will be noticed the decline is only | 
slight, none of the returns this year have! 
shown a falling off, a steady rise having indeed 
occurred from the average of £7 2s. 8d. of January 
and February, and in the benefits of this upward 
movement the workpeople have duly participated as 
far as practicable in accordance with the Wages 
Board's arrangements. It is clear therefore that, | 
on the whole, alike for capital and labour, the past 
year may be regarded as on the whole satisfactory, 
notwithstanding the slight set-back which occurred 
towards the close. The improvement which was 
established becomes the more evident when the 
figures for 1906 are considered, for at no time during | 





OBITUARY. 
. M. N. FORNEY. 

Tue death has just been announced in this country of 
Mr. M. N. Forney in his seventy-third year. He played 
an important part for many years in the railway world of 
the United States. His career was full of interest; his | 
death removes a link with the past which can be ill 
spared. 

He was born on the 28th March, 1835, in Hanover, | 
York Co., Pa. The death of his father not long after- 
wards left the family in poor circumstances. At fourteen 
he was sent to school in Baltimore for three winter sessions, 
and that began and ended his formal education. In April, | 
1852, he was apprenticed to Ross Winans, who played an | 
extremely important part in the development of the | 
locomotive. Young Forney remained with him for three 
, RESIS seg ee RAGAN NTC years, securing, indeed, rapid promotion, but very little 
~ lag "1 ear eg ie "ne ranging |pay. We next find him in the drawing-office of the 

veen £6 12s. 7d. to £6 18s. 9d. The latest) Baltimore and Ohio Railroad Company. He got no further 
average selling price is as much as 17s. 2d. better | as regards improving his pecuniary position, gave up 
than at the beginning of 1906. The total produc- | engineering, and went into businessin Baltimore. In 1861 
tion of the seventeen firms whose books have been | c®™e.the North and South war; that settled the trading | 
examined rose from 216,262 tons in 1906 to 229,970 | Westion as far as he was conesrned, and he went back to | 
tons in 1907, or an improvement of 13,708 tons. a at ee” wees a — 
’ : , S- | Railroad in the Chicago shops. While there he invented 
More than half the new total is taken up by bars. | a tank engine, four-coupled, with a poney in front. He 
Nearly another quarter of the new total concerns | could not get the design taken up until elevated railways 
hoops, strip, and miscellaneous, and then come | Were introduced. Then it was adopted about 1871. That 
plates and sheets, and angles and tees. The general | 8 to say, more than ten years after he obtained a patent, 
ieiprovernent om the year extends to all theee which had long been refused him by the Patent-office. It 
‘PC es he iene ae Ley [18 NOW well known in the United States as the Forney | 
descriptions, except plates and sheets, in which | Jocomotive. 





there has been a slight decline, from 12,366| By far the most important work Forney did was as 
tons in 1906 to 11,730 tons in 1907, the chief | editor of first the Railroad Gazette and subsequently of 


When 


reason being the increased use of semi-finished | the American Engineer and Railroad Journal. 


; as : . . » began there was no adequate means iterary com- 

steel as a basis of galvanised sheets instead | 2 began there was si yoenlagesayy Bag ci, Bora 

of ‘iron sheets hei ies Cindi munication among technical men in the United States, 
ences ceuly 1e basis as formerly. |and it is beyond question that Forney was for years a | 


This change has been more and more in evidence | 
the last few years, and has been facilitated not 
only by the augmented production of Welsh and 
English semi-finished steel, but also to a large 
extent by the growth in the imports of this 
material from Germany, Belgium, and the United 
States. The return for January and February, 


1908, which will be issued in March next, is hardly 


power, guiding thought into correct channels, and pro- 
moting the mechanical development of the American | 
railway system. He was the author, too, of “A Catechism | 
of the Locomotive,” particularly intended for the use of | 
students, drivers, and firemen, which has run through 
many editions, and is still popular, notwithstanding the 
circumstance that a good deal in it does not apply to the 
modern locomotive. Perhaps, however, the most con- 
; siderable work that he ever undertook was the promotion 
likely to show an improvement upon the present of rapid transit in New York. [Few people in the present | 
return, for January and the opening of February day can appreciate what they owe to this man. It began 
have been compexatively quict times in the British by Forney inducing Mr. Chanute, in September, 1874, to | 
iron trade : ; 4 hae se Dee aro 81 | bring the subject before the American Society of Engi- 
1 trade; but if business revives in consequence | neers. 
of the lowness of stocks and the curtailment of|to the Erie Railroad Company. 











| followed the report of the Forney Committee played an 
The effect of such a dismissal on | 


| the railway companies. 
for and obtained damages for wrongful dismissal. | 
knew, evoke a storm of opposition from the older mem- 


Mr. Justice Neville | 
decided in their favour, but the Court of Appeal | 


| sold it. 
he was always occupied. - 


| a fluid-pressure engine in 1903. 
three inventions. 
| income out of a carseat. Writing on this-subject some few 
| years ago, he said, “ Probably if as much effort had been 
exerted to the introduction of some of my inventions as 
was oxercised in devising and perfecting their mechanical 
features, they would have been more or less successful 
and perhaps profitable. 
my 
me, whereas the effort required to introduce them has 
always been more or less obnoxious.” 

a great many friends and no enemies. 
bachelor until his seventy-second year, when he married 
a lady with whom he had been on terms of close friendship 
for many years. 


| mate reads curiously now. Forney lived to see 300,000,000 


| of the protection afforded by this covenant, the em- lof passengers carried each year on the Manhattan 


| public. 


them elected as honorary member-, to the ultimate great 


of railways was not worth knowing. 
to write with the utmost certainty and accuracy. 


the American Engineer and Railroad Journal, which he 


his patents with the exception of one or two. 


senior principal and chairman of directors of the firm of 
Joseph Evans and Sons (Wolverhampton), Limited, the 
well-known firm of pump makers. 
sixty-five years of age, had been ailing for some two or 
three years past, but his death occurred somewhat 
suddenly on Friday last. 
late Mr. Joseph Evans, who established the original 
Culwell foundry in the 
hampton. 
Joseph Evans, jun., took considerable part, and he made 
a special tour many years ago to Australia and other 
countries in order to observe personally exactly the kinds 
of pumps which were best suited to each particular 
locality. 
his personal efforts. 
carried on a vigorous correspondence in various papers 
on the merits of British as compared with American 
pumps. 
were not as good, as cheap, as well constructed, nor as 
economical in working as those made by 
British firms. 
of American pumps to which he alluded are now scarcely 
ever 
Wolverhampton Chamber of Commerce, and in April 
last was made a Justice of the Peace for the County of 
Stafford. 
Engineers Employers’ Federation, and was chairman of 
the executive committee for the Wolverhampton district. 


ultimo, of Mr. William Samuel Worssam, son of the late 
Mr. Chanute was at that time Engineer-in-Chief | Mr. Samuel Worssam, of Chelsea, one of the earlier saw- 
He proposed that | mill engineers and wood-working machinists in this 





a committee of five members should be appointed 
to consider and report on the whole question, and 
particularly to deal with the difficulties oceurring during 
snow storms. It may perhaps surprise our readers to 
know that in 1874 there was only one small elevated rail- 
way worked by a little four-wheeled locomotive in New 
York, so that the committee were absolutely without data 
on which to base any conclusions. However, the com- 
mittee was appointed after many difficulties had been 
overcome. Two members attacked the traffic pro- 
blem independently, and arrived at conclusions almost 
identical. The conclusion reached was:—* That the 
traffic on rapid transit roads would in a few years be 
equal to 35,000,000 passengers per annum, on each side of 
the island, and that it would warrant an expenditure of 
about 935,000 dols. per mile of road.” The report was 
completed and read at a meeting of the society held on 
February 3rd, 1875. It was received with a perfect storm 
of opposition and denunciation by members, some of whom 
had for years been recommending and lending their 
names and influence to different schemes for rapid transit 









































































































railroads. The report was, however, printed by the 
society. Legislation was then pending in Albany, which 


led to the appointment of what was known as the “ Tilden 
Committee,” whose investigations and report was 
followed by the enactment of a Rapid Transit Act under 
which the existing elevated roads were built. The esti- 


Elevated and Interborough lines. In the legislation that 
important part; indeed, to all intents and purposes, it 
proved the only trustworthy basis for legislation. 

Wherever he was Mr. Forney made his presence felt. 
He was always in favour of progress, and yet, strangely 
enough, he made no enemies ; the man was too reason- 
able, too suave, too convincing. It was always obvious, 
save to the most obtuse, that he had no axe to grind; or, 
if he had, he took it out into the street and ground it in 
Thus, after he had been for some time a member 
of the Master Car Builders’ Association, he perceived that 
the utility of its operations was limited by the cireum- 
stance that it was quite out of touch with the officials of 
To suggest that engineers and 
traffic managers should be eligible for election would, he 
bers. He evaded the difficulty, and succeeded in getting 
advantage of all concerned. 

Probably what Forney did not know about mechanics 
This enabled him 
He 
severed his connection with the Railroad Gazette in 1883. 
He made all the money he wanted to satisfy his moderate 
demands. He did nothing for three years save, perhaps, 
invent ; and then becoming tired of an idle life, he bought 


carried on without financial success until 1896, when he 
Since then he undertook no regular business, but 


He was a persistent inventor, and made nothing out of 
His first 
patent was for a locomotive, taken out in 1866, his last for 
In all he patented thirty- 
He seems to have made a considerable 


The mechanical development of 
various schemes has been intensely interesting to 


Mr. Forney made 
He remained a 


JOSEPH EVANS. 
THE death is announced of Mr. Joseph Evans, J.P., 


Mr. Evans, who was 


He was the eldest son of the 


Wednesfield-road at Wolver- 


In the development of these works Mr. 


The success of the firm has been largely due to 
Some twenty-five years ago he 


He always maintained that American pumps 


the best 
It may be said that the various makes 


heard of. Mr. Evans was a member of the 


He was prominently connected with the 


WILLIAM SAMUEL WORSSAM. 
WE regret to have to record the death, on the 18th 
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country. For some time, whilst a young man, he was 
manager of the works at Chelsea, carried on by his father 
and Mr. Allen Ransome, now of Newark, under the style 
of Samuel Worssam and Co. Subsequently he patented 
the Worssam’s general joiner, and commenced business 
at the Oakley Works Chelsea. Shortly after this, the 


partnership between his father and Mr. Allen Ransome | 


| Fig. 5, the stroke is completed and the springs being still 

extended, the toggles are thereby locked in gear. It will be 
; seen that, when in gear, the clutch is self-locked and end 
| thrust on the sleeve, shaft and bearings is eliminated. It 
| will also be observed that the method of connecting the levers 
| A by the springs distributes the pressure equally on the friction 
rings. The object in making the ends of the links E E square 


having terminated, his father joined him at these new | 
works, Mr. Allen Ransome continuing the original works, | 


in partnership with a Mr. Jocelyn, as Allen Ransome 


and Co. 
father died, and Wm. Samuel Worssam then carried 


Within twelve months of this alteration the | 


on the firm of Samuel Worssam and Co. in partnership | 


with his two younger brothers, Charles and Frederick 
Worssam. He was an A.M. Inst. C.E., M.I. Mech. E., 
and M.S.E., and was author of ** Worssam on Mechanical 
Saws,” “The History of the Band Saw,” and other 
works. 


SIR HENRY TYLER. 
WE regret to have to announce the death of Sir Henry 


Tyler, which took place in London last week. Sir Henry, | 


who was born in 1827, was for many years railway in- 


spector to the Board of Trade, but for a quarter of a | 
century was prominent as chairman of the Rhymney Iron | 


Company. His interests and activities were numerous. 


Fig. 3 


He was chairman of the Westinghouse Brake Company; | 


vice-chairman of the Peruvian Corporation; director of 
the Great Eastern Railway Company; director of the 


National Mutual Life Assurance Company; and a mem- | 


ber of the Council of Foreign Bondholders. He was 
educated at the Royal Military Academy at Woolwich, 
and entered the Royal Engineers, where he attained the 
rank of captain. 





A NEW FRICTION CLUTCH. 


A FRICTION clutch which possesses several novel features is 
shown in the accompanying illustrations. Although hitherto 
practically unknown in this country, the ‘‘ Benn’”’ 
has been extensively applied for power transmission on the 
Continent and in America. Its construction is shown clearly 
in Figs. 1 and 2, Fig. 2 showing the mechanism in section 
through the operating levers, and an end view, and Fig. 1, a 
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1 
Fig. 1 


section through the driving arms and at right angles to Fig. 1, | 


Fig. 1 being shown to a slightly larger scale than Fig. 2. 
The driving piece N is keyed to the driving shaft, and is 


is to facilitate their being placed in a straight line when 
adjusting the rings R R for parallelism. 

The nuts W W on the ends of the springs are provided to 
enable the clutch to be adjusted according to the load to be 
carried. The position of the toggles is unaffected by the 
tension of the springs, which only supply them with 
pressure. It is, therefore, possible to regulate .the pressures 


clutch | 




















Fig. 4 


so that the clutch may be set to slip at any predetermined 
overload. Adjustment for wear is similarly easy. It is 
provided by the ring D, which is screwed into the body of 
the clutch, and can be moved inwards as the surfaces are 
worn away by friction. In the first instance the ring is set 

















provided with arms which carry the friction rings R R round, | 


while allowing them to move longitudinally paralle! to the 
shaft. These rings are forced outwards into frictional contact 
with the drum CD by the toggles EE, which are in turn 
actuated by the sliding sleeve H carrying the levers AA and 
links BB. The levers A A are drawn together by springs SS, 
which also supply the necessary pressure to the toggles and 
friction rings when the clutch is in gear. The action of the 
various parts of the mechanism is made clear in Figs. 3, 4, 
and 5, the movements being exaggerated for the sake of 
clearness. Fig. 3 shows the clutch out of gear. By advancing 


iue Excivesr 





Fig. 5 


so that when the clutch is in gear the toggle levers are 
nearly straight. As wear takes place these levers approach 
still nearer to the straight, and the outer ends of the levers 
| AA being drawn closer together by the tension of the springsS 





Fig. 2 


the striking gear H into the position shown in Fig. 4, the 
toggle levers are forced into their most advantageous position, 
which is nearly horizontal, and contact between the frictional 
surfaces takes place. Then when the load is started the 
sliding sleeve H is further advanced, the link B now swinging 
from E! as a fixed centre, and in so doing extending the springs 
S. After the link B has moved past the vertical position, 


give an indication of the conditions inside the body of the 


| clutch by the distance between the gauge points T T and the 


shaft being reduced. Efficient lubrication is provided by a 
quantity of oil contained in the shell and carried round by 
the webs. While the whole is revolving at high speeds centri- 
fugal force will throw the oil to the periphery. and away from 
the moving parts ; and this is correct, for lubrication is not 





making eight 





desired when the two parts of the clutch are moving to. 
gether. When running at lower speeds, however, as jy 
starting and stopping, the oil is distributed over the whole of 
the parts. 

The advantages claimed for the ‘‘ Benn’? clutch are the 
absence of centrifugal action of the parts owing to the 
parallel movement of the friction rings along the shaft: no 
end thrust on the shaft bearings or striking gear; great 
durability and suitability for frequent engaging and dis. 
engaging, as the friction surfaces are evenly loaded and wel} 
lubricated, while little power is required to start up; ang 
safety, there being no projections, as the spring ends are 


Fig. 6 


shrouded by the striking gear forks. An outside view of the 
clutch is shown in Fig. 6. 

The licence for the manufacture and sale of the ‘‘ Benn” 
clutch in the British Empire has been taken up by the 
Unbreakable Pulley and Mill Gearing Company, Limited, 


Manchester and London. 





PARAFFIN ENGINE FOR SUBMARINES. 


ON Tuesday afternoon we witnessed some brake horse-power 
trials which were carried out on a new 350 horse-power 


| paraffin motor, which has been designed and constructed for 
| the Italian navy by John I. Thornycroft and Co., Limited, 
| of London and Southampton. The engine, which we illustrate 


on the next page, possesses many interesting features and new 


| departures which tend to the efficient working of so largea 
| unit. 
| cations which are not necessary for ordinary ships, and these 


Engines designed for submarine work require modifi- 


have apparently been very carefully considered and embodied 
in the present engine. Each engine consists of two units of 
four cylinders each—as shown in Fig. 2—bolted together, 
cylinders on each shaft. The cylinders 





1000 


he i 
950 Min 8Engine. Ye. Ye 
s00l— Curves shewing Results oF 3 hours | 
Full Load Trial on"Phoebus’ ParafFin-—+ 
A= Output inHorse-Power-Hours * Actual. | 
~~ 2-8 o » --Reguired. 
(C= Horse-Power ***Actual. — 
b= ” »  +-Required 
| E= Fuelconsumed «Actual. 
Pre » ption required) 
G= Water consumed. 
” H= Lubricating Oil 












































e 
























































zkilograms , H 
¢ 

















0 

104010551110 IW25 140 55 12:10 12251240 1255 110 125 140 
0 / 2 3 

Time & Hours. 


Fig. 1i—RESULTS OF TRIAL 


are all separate, and are 12in. diameter by Sin. stroke, 
this peculiar ratio being adopted because the head space 
was very limited, and nc greater height could be given to the 
engine under the circumstances. 

The normal speed of running is slow, being only 550 revolu- 
tions per minute, at which speed the engine develops 350 
horse-power. The peculiar arrangement of the valves can be 
seen in the engraving—Fig. 2. Both the inlet and exhaust 
valves are operated by rocking levers, which receive their 
motion from the half-speed shaft placed near the top of the 
cylinders, and which is actuated through the gearing shown 
at the right-hand side of the engraving—Fig. 2. A most 
ingenious arrangement, and one which we believe to be new, 
has been adopted for reversing the engine.. Instead of the 
usual method of using a double set of cams for altering the 
timing of the valves, the cam shaft is so arranged that w hich- 
ever direction the engine itself runs, the cam shaft turns 12 
one direction only. And to provide for this a reversible bevel 
drive, with dog clutches, has been arranged as illustrated 
—Fig. 2. This.system obviously causes the engine to run 
a reverse direction when once it has been started. Starting 
in either direction is effected by means of compressed air, the 
valves controlling the admission of the air being immediately 
cut off so soon as the engine commences firing. These valves 
are placed underneath the half-time shaft, and are brought 
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into operation by moving the longitudinal shaft along—shown 
above and in Fig. 2—by means of small rack and pinions. 
This allows the air to enter at about 125 1b. pressure. The 
method is most effective, and no difficulty whatever was 
experienced in starting the engine at once. In the specifica- 
tion it was stated that no naked flame or other such means 
was to be adopted for heating up the vaporiser before starting. 
The compressor is independently driven by an electric motor, 
and with this arrangement the engine can be started very 
much more rapidly than by other means. 

The engines are totally enclosed, and lubrication is forced 
to all bearings, a small gauge being provided to show the 





























pump, driven by either an electric motor or a small oil engine. | 


In this instance the former system has been adopted. It 


is claimed by the makers that a great advantage of this | 


method lies in the fact that the motor may be cooled more 
rapidly after running in case examination or adjustment be- 
come necessary, and, further, the separate drive also allows of 
a close regulation of the quantity of water to suit the needs 
of the engine, according to the nature of the fuel used. 

The engine is started on petrol, until the vaporiser has 
been sufficiently heated by the exhaust gases to disintegrate 
the heavier common fuel. This vaporiser is of special design, 


and inside is of the shape ofan inverted U tube. The exhaust 












































trouble on this score is absolutely non-existent with these 
engines. 

When the engines are started, the petrol cock only is 
turned on, and the fuel passes through a carburetter and the 
vaporiser to the engine. When the vaporiser is sufficiently 
hot the paraffin cock is turned on and the petrol cock turned 
| off. The paraffin then drives all the petrol from the 
carburetter, and this prevents any of the petrol overflowing or 
leaking into the engine-room, where the petrol vapour might 
be dangerous. The whole system is neatly arranged with a 
two-way cock controlled from that end of the engine where 
all the other levers are. This is necessary, for almost as soon 
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Fig. 2—SECTIONAL ELEVATION OF PARAFFIN MARINE ENGINE 


Pressure. The bearings on the crank shaft and also the 
bottom of the crank case being water-cooled. In addition to | 
this, the pistons and crank case generally are continuously | 
vooled by cold air which is drawn through by means of an | 
exhausting fan, F | 
Large inspection doors have been made in the crank case, | 
and these are of sufficient size to allow of the removal and | 
teplacement of the pistons and connecting-rods. The | 
cylinders need not therefore be removed for ordinary inspection 
purposes, a feature which is highly desirable in an engine built 
fora submarine. Another feature of the engine is that the 
Cooling water is circulated by a. separately driven centrifugal 





| gases can be made to pass round this tube on their way 


to the silencer, or by means of a special variable exhaust 
by-pass the gases may be sent direct to the silencer. 
Thus the intermediate positions of the by-pass, which is 


| really a flap valve in a pipe connecting the lower ends 


of the limbs of the U tube, allows the temperature of 
the vaporiser to be regulated to suit the fuel being 
used. This is highly essential, as the oils used for fuel vary 
so greatly in the amount of heat required to vaporise them, 
and excess of heat is as harmful as too little. 
regulation of heat, the engine or vaporiser never requires to 
be Cleaned, as there is no tar deposit.- It is claimed that 


With a proper | 


as the paraffin is turned on more air is required, and it would 
be rather inconvenient for the driver to have to actuate the 
by-pass at one end, and then have to return quickly to re 
adjust the air. We were surprised to see how well the engine 
changed over from petrol to paraffin. There was apparently 
no momentary slowing up at all, and the engine seemed to 
| run as sweetly on paraffin as on petrol. Two or three minutes 
| after the change, we were shown the exhaust, and this also 
| was most satisfactory. It is interesting to note that when 
the engine is running on paraffin, water is drawn into 
| the cylinder with the charge. For this purpose special 
| devices are used, which are shown on the tops of the cylinders 
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in the engraving Fig. 1. 

With regard to the results of the trial, the figures are not 
yet available, but, from the observations we made, every- 
thing was quite satisfactory. We have not yet, however, 
obtained figures regarding the consumption of fuel. An 


exactly similar engine, and for the same purpose, was tested | 
on the 10th of last month, and the results obtained then are | 


shown diagrammatically in Fig. 3. The fuel used was 
Phebus paraffin, which had a specific gravity of 0°820. 
trial lasted for three hours, and the average number of 
revolutions per minute was 560°7. At this speed the engine 
developed an average brake horse-power of 314°7. 
trials 667 pints or 310 kilos. of fuel were used, which is equal 
to 0°706 pints or 0°328 kilos. per horse-power hour. 104°3 pints 
or 59°2 kilos. of water were consumed, and 32 pints or 16°5 kilos. 
of lubricating oil. The mean temperature of the inlet water 
was 59 deg. Fah., and of the outlet 95 deg. Fah. The petrol 
used for starting amounted to 35 pints, 
engine ran on petrol before the paraffin was turned on, 
which, of course, is an important point. 
that in every instance the guarantee is more than fulfilled. 
Nothing need be said of the workmanship put into the engine; 
the fact that it has been made by this firm precludes any 
necessity fo. this. 


THE SHIPBUILDING DISPUTE. 


THE labour dispute in the shipbuilding industry of the 
North-east Coast has become a serious matter, and threatens 
to be still more serious, for it seems likely to bring about the 
general closing of nearly the whole of the yards on the Tyne and 
Tees, and also those at the Hartlepoo’s. The employers find 
that owing to the strike of several sections of their men they 
cannot carry on operations, and accordingly on Saturday 
notices were posted at the yards to the effect that ‘‘ owing to 


The | 


During the | 


or 14 kilos., but in | 
this instance no data is given for the length of time the | 


It will be noticed | 
| is being rapidly 


| harbour 





the impossibility of carrying on work in consequence of ‘the | 


stoppage by shipwrights, joiners, cabinet makers, wood-work- 
ing machinists, &c.,’’ the services of all workmen will be 
dispensed with at stopping time on Saturday, 
15th. It is usual to give only a week’s notice, but this time 
the masters have given 


to an agreement with theemployers. Unfortunately there are 


February | __..,. 
“ | existing one. 
| opposite the extension referred to, an island pier, 


a fortnight’s intimation in order to | . ae : 
» fortnight’s intimation in order to | would provide additional wharfage of considerable extent. 


allow the shipwrights and others who are on strike to come | 


no indications that any arrangement will be arrived at next | 


week, judging from the tone adopted by the leaders of the men 
who are out. Already 10,000 men are stopped by the action of 
the shipwrights, joiners, &c., and it is calculated that by the 
end of next week 40,000 shipyard men will be idle, and the 
North-east Coast will be in such a state of industrial disloca- 
tion as has not been known for many years. The position 
was not unexpected, for it was recognised by those who struck 
work that their abstention would sooner or later cause a 
paralysis of operations at the yards. The reduction against 
which these men have struck has been agreed to by all the 
other sections of operatives engaged at the shipyards, but 
nevertheless the leaders of the shipwrights, joiners, &c., 
contend that the demand is not jastitied 
the acknowledged depression in the shipbuilding industry, 
where half the building berths are empty. The masters were 
willing to agree to a reduction of 1s. per week forthwith, and 
of 6d. more in May next, but as all the other men had agreed 





. and this in face of | ; : ; 
wahnciss face of | in the construction of such a bridge the co-operation of the 


its machinery and whoie working appliances are in such 
| perfect order that it might be rendered fit for traffic in a day 
or two by merely pumping out the water by which it is 
| flooded. So far, however, no arrangement has been arrived 
at to utilise the tunnel, and the traftic problem is so pressing 
that various schemes for solving it have been thrust on public 
attention. 
fee ae: Re 
cousin of the late Mr. G. 
designer, 
across the Clyde at Finnieston, with gradients on the south side 
of the river, that would divert the traffic eastwards towards 
| the central districts of Glasgow proper, and westwards to 
| Prince’s Docks and the busy shipbuilding and engineering 
| district of Govan. 
| mendations, although 
| expenditure. 

The question arises, however, whether it is desirable to 
make arrangements for the frequent passage up the river 
above Finnieston of large, tall-masted, 
vessels, seeing that the heavy sea-going traffic in the harbour 


Watson, a local architect of eminence, and 
L. Watson, the famous yacht 


it would, no doubt, entail a heavy 


| stant necessity for the construction of extra quayage and | 
fresh dock accommodation. In the opinion of not a few | 
authorities, what has hitherto been a busy portion of the 
need no longer be kept open for uninterrupted 
traffic, but may be practically transformed into 
accommodation. It is evident that this view of the matter is 
not lost sight of by the Clyde Trustees, who have 


providing for the cross-river traffic. 


has advocated a scheme for a high-level bridge | 
| from the blue parts of lapis luzuli ; 





Such a bridge as this has many recom- | 


and funnelled | 


—= 


the wide scope of the book, which, in this volume, 
with an extensive * Bibliography of Inventions.’ 

‘ Artificial Pearls ’’ comes first in Vol. II.; the followin, 
item, on *‘ Paving of Streets,’’ calling to mind that even the 
Carthaginians had paved streets, though no perfect paved 
footpath seems ever to have been known or heard of, even 
yet. There is an interesting record of what old-time eo. 
lectors went in for; chimneys, the first he knows of having 
been at Venice in 1347; cork, paper hangings, pens, saddles, 
horseshoes, lace, first known about 1561; ultram: aring , Made 
cobalt, zaffer, smialt, the 
former being used by painters to get the fine azure of many 
butterflies, and the cheaper sort ‘ “to give a blue tinge to 
linen newly washed.’’ The first ‘* Intelligence Office ” 
or news centre, he puts at London, 1637, John Innys 
proprietor. bi 

As we get to the third volume we easily realise that jt 
would have been difficult to find a man we could consider an 
engineer in these days. Inventions we see under garden 
flowers, lending houses, catalogues of books; and w: come 


ends 


| to glass-cutting, sdap, jugglers, and even artificial ice before 


pushed further down the river by the con- | 


| 17,000 florins was spent in public lighting in 1783. 
dock | 


to face the | 


question of furnishing increased harbour berthage as well as | 2 
| and now unheard of subjects, make up a singularly att 


At a meeting of the Clyde Trustees this week, the Lord | 
Dean of Guild, Mr. Mason, a member of the firm of Messrs. | 


Morrison and Mason, who a number of years ago carried out 
the re-construction of Glasgow Bridge at the Broomielaw, 
submitted for the consideration of the Trustees a scheme for 
at once adding to the quayage and berthaccommodation of the 
harbour, and providing swing bridges that would allow of the 
passage of tramways and general vehicles and other traffic. 

Mr. Mason’s scheme would start by widening the harbour at 
the General Terminus to the extent of 80ft. 
a new quay front of greater depth and strength than the 
He would erect in the centre of the river, 
which 


This would necessitate no excavation, as the water is deep 
enough there already. The island pier would require bridge 


3 and constructing | 


| 


| Machines,’ 


accommodation with the existing quays at both ends, and at | 
the upper end he proposed that a new bridge should be carried | 


right across the river, 


with a swing opening that would | 


allow vessels to pass, and he did not anticipate that the | 


stoppage to the river traffic would be greater in this case than 
was occasioned by the crossing of the present horse ferry. 

In submitting his proposals, Mr. Mason indicated that, in 
his view the expenditure would be moderate, and he antici- 
pated that the bridge might be made to pay by the imposition 
of portage charges, such as in past times had _ been 
exacted at the existing bridges before they were opened to the 


| public free under the Bridges Act, and maintained, as they 


| were referred to the Harbour Committee for further con- | 


to 1s. 6d. reduction straight off, all that they could concede | 
was that the 6d. should come on in March. That offer the | 
men would not accept, though their executive strongly advised | 


them to do so. 


Now they are determined to fight against any | 


reduction at all, though all the others have agreed, and more- | 


over wages on the North-east Coast are still higher than those 
on the Clyde. It is not surprising that public opinion in the 
circumstances is against the strikers. Everyone recognises that 
the industry is suffering from severe depression, and that 


| IT 


reduced cost of labour is clearly due to materials having | 


already become considerably cheaper. 
that they did not receive their full share of the profits made 
in good years, and they do not believe they should be asked 
to suffer a reduction at the present time. They hold that 
lower wages would not bring work, and the secretary of the 
Joiners’ Society points out that while on the Clyde the men 
are receiving lower wages than in this district, no centre of 
the shipbuilding industry is in a worse condition than 
that is. As if all this trouble were not enough, the situation 
is being still further complicated by the engineers, who are 
to tight against a reduction which has been accepted with- 
out question by the boilermakers and others. In this the 
Sunderland men must join those of the Tyne and Tees, as 
this isa federation question, on which there must be unity 
of policy. Every yard on the North-east Coast will therefore 
be affected. 





BRIDGE ACCOMMODATION OVER THE CLYDE. 

THE cross-river traffic over the Clyde at Glasgow has for 
a considerable number of years been so heavy in proportion 
to the accommodation as to be a source of much concern to 
the authorities. Within the last few months the congestion 
of traftic on the principal Glasgow bridges has been much 
aggravated by the closing of the Harbour Tunnel, so that 
the question of providing further means of crossing the river 
for heavy vehicles has become acute. The Harbour Tunnel 
Was a private enterprise, the power to construct it being 
obtained from Parliament by local capitalists, who have sunk 
upon the scheme hundreds of thousands of pounds. From 
the first the Clyde Trustees appear to have regarded. this 
tunnel as a sort of encroachment on their rights, and, so far 
from welcoming it as an important adjunct to cross-river 
traffic facilities, the Trust established a horse ferry at the 
very spot where the Harbour Tunnel was constructed. The 
result was that by competition between the tunnel and the 
ferry-boat the charges for crossing the river were so much 
reduced that the tunnel became a source of serious loss to 
its shareholders. Whether the horse ferry paid the Clyde 
Trust or not it would be difficult to ascertain: It is highly 
probable that, in the circumstances, it did not pay. 

Since the tunnel was closed, owing to a continual loss of 
inoney, it has become evident that it was of much advantage 
to the traffic ;and of late efforts have been unsuccessfully 
made by carting contractors to induce the Corporation of 
‘Glasgow or the Clyde Trust, or both, to have the turnel 
reopened, Its engineers have certified that the tunndl and 


But the men argue | 


| —made 


now are, by a public assessment. He also pointed out that 


Town Council would be required. Mr. Mason’s proposals 


sideration and report. 





JOHN BECKMANN AND HIS HISTORY OF 
INVENTIONS. 


(By a Correspondent.) 


may not be quite easy to describe exactly what an 
Invention is; but it is nevertheless a remarkable fact that 


the only book which has ever come near to being considered 
in England a standard book on the History of Inventions was 


in Germany. The author of this book died in 
Géttingen on the 3rd of February, 1811, ninety-seven 
ago this week, and a word or two on the man, and some 
notes on the contents of his most interesting book, 
perhaps have an interest for present day readers. 

For a period of nearly fifty years John Beckmann was one 
of the leading lights of the most learned and beautiful 
town in Hanover, and a faithful subject of our own 
King George IJI. Asa young man he made what has been 
called *‘ a scientif'e tour’’ through the Netherlands, and in 
1763, German though he was, he taught Mathematics, 
Physics, and Natural History for two years in St. Petersburg. 
Subsequently he took a prolonged trip to Denmark and 
Sweden ; and then, settling down at Giéttingen, began to give 
lectures on subjects which, until quite recent years, we have 
perhaps never heard the like of in England. One rubs one’s 
eyes to see that almost a hundred years ago a dignified professor 


few 
will 


on Science, but on “ manufactures, ** *“commerce,’’ and, 
strangest of all perhaps, on ‘‘ finance.’? He wasa great success 
too; all over the country, and abroad, learned societies were 
glad to elect him a member ; and it has been said that it was 
largely due to him that Géttingen grew so esteemed as a centre 
of learning. We read that he ‘‘ united a knowledge of 
Nature with a decided turn for applying it to practical 
purposes.”’ 

But let us glance at the ‘* History of Inventions and Dis- 
coveries ’’’ itself, such as we had it in 1817, in the third 
edition, translated into English from the German by William 
Johnston. It is in four volumes octavo, in the large and 
handsome type so often used in the England of those days. 
Every page has its notes printed below, so that on every 
subject dealt with we seem to have a little mine of information. 
Those who look on Invention from a narrow point of view 
may be astonished to hear that the first subject explained is 
“‘Ttalian Bookkeeping.’’ Let us hope that it is a good omen 
that good bookkeeping and America itself became known to | 
the world about the sametime. It was the Italian Columbus 
who found America in 1492; and it was the Italian De la 


on book-keeping, in the year 1495. 

Among other subjects of this first book Beckmann deals with 
tulips, and, describing the tulip mania, records a plant sold | 
at 7000 florins, and “‘ to be delivered in six months ”’ 
moss called ‘“‘argol’’ used for dyeing, 
‘‘phycos thalassion’’ giving the most excellent colour; 
coaches, 





years 


we come to such a subject as the ** Lighting of Streets."’ The 
| quality of the light is not stated. Paris was still lit then as it 
was in 1667; Rome was unlit at all. In Vienna, even jy 
1687, lights were hung out ‘‘ when the fire-bell rang,”’ ang 
l'o the 
author’s great mortification (we read with horror, Vo}. IIT.. 
p. 448), ‘the most useful inventions occur to mechinics’ ms 
and literary men only ‘‘ blab’’ about them. Ribbon looms, 
paper-making, and many other chapters, often on quaint 
ictive 
volume. 

A modern engineer may feel less like a fish out of water 
when he sees the headings ‘‘Tin,’’ ‘‘ Tinning,”’ Sewing 
’ and even ‘‘ Fire Engines’’ in the fourth volume, 
and he may go on to *‘ Steel ’’ and ** Stamping Works"’ and 
** Stocking Looms ’’; but, as he goes on, he will get among 
** Hops,’’ ‘* Blacklead,’’ and “‘ Forks,’* and end in dis. 
covering himself in a ‘‘ Foundling Hospital.’’ But, likely 
enough, he will have many a hearty laugh, even if he cannot 
find a good wrinkle or two, and, if folk had not so very long 
used themselves to forks at dinner when John Beckmann 
wrote, they were big thinkers. It will be remembered, 
perhaps, that it was Benjamin Disraeli’s idea that the world 
was withering under routine. ‘* In old days it was a routine 
of great thoughts,’’ he said, ‘‘and now it is a routine of 
little ones.’’ 


LITERATURE. 


SHORT NOTICES. 
Are Lamps: Their Principles, Construction 
Working. By J. Zeidler and J. Lustgarten, M.Sc. London: 
Harper Bros., 45, Albemarle-street, W. Price net.> 
This book was originally written by Mr. Zeidler, and pub- 
lished in Germany. The present English edition has been 
greatly enlarged and brought up-to-date, and the most 
modern flame arc lamps are now dealt with. The first 
chapter is of an elementary character, and it has been written 
especially for the benefit of students. It is devoted to general 
remarks concerning the electric arc, and among other things 
the work of Davey and other early experimenters is described. 
Following this there is a chapter on the electrical principles 
of arc lamps, and another on the construction. This latter 


a nd 


Electric 


5s. 


| section contains a quantity of useful practical information 


| to light intensity, 


was to be found, away in North Germany, lecturing, not only | 


| intended for officers in the N 
| interpreters. 


| 
| 
| 
| y 
| 
| 


Porte who wrote what is perhaps still the oldest book known | 


| 
| 


the | By Roger N. Carter, M. Com. F.C.A. 
that known as | 


| 


water closks, sympathetic ink, coloured glass, corn | Divisional Vol. 
mills, alum, falconry, saw mills; and insurante, "testify to | pany, 34, Southampton-street, Strand, W.0, 


relating to arc lamps of many types. Chapter IV. is devoted 
light distribution, and the application of 
The fifth and 
lamps, and it 
choking coils, 


the electric arc for purposes of illumination. 
last chapter treats external connections of arc 
also deals with are lamp accessories, such as 
resistances, &c. 

The Weights and Measures of 
Tables and Equivalents. By F. H. Hatch and E. J. Vallen- 
tine. London: Macmillan and Co., Limited, St. Martin's 
lane. Price 2s. 6d. net.—In this book the standard units of 
weights and measures of different countries are compared and 
tables of equivalents based on these comparisons are given. 
In compiling these tables the bases of comparison have been 
sought in the most recent publications of the ** Bureau Inter- 
national des Poids et Mesures’ and of the Board of Trade 
and other official sources. In order to facilitate calculation 
the logarithms of the conversion factors are also given. The 
conversion tables include metric to British, British to metric, 
and United States, Russian, Chinese, Japanese, British 
Indian, Straits Settlements, Cape, and Egyptian to both 
metric and British. At the end of the book there is some 
most useful information on the comparison of prices and rates 
of exchange. 


Sea Terms 


International Commerce 


Spanish ° 


and Phrases’ English-Spanish, 
Charles 


English. By Graham Hewlet, R.N. London: 
Griffin and Co., Limited, Exeter-street, Strand. Price 
3s. 6d. net.—This ‘is _ a small pocket-book, chiefly 
Navy who are studying to become 
It will no doubt also be found useful by officers 
in the army, mercantile marine, and yachtsmen. The 
dictionary contains nearly 400 pages, and the terms are given 
in English-Spanish and Spanish-English. The book is well 
printed, and should meet with approval. 
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LETTERS TO THE EDITOR. 


pot hold ourselves responsible for the opinions of our 


We 
( correspondents. ) 
STEAM ENGINE ECONOMY. 
sin, -! have been much interested in your recent article on 


van average cylinder pressures, and I am sending you herewith 
mare sts of diagrams taken a few days ago at the works of John 
Fish, ‘Limited, of an inverted vertical triple-expansion cotton mill 

eg made by G. Saxon, Manchester, which was erected and 
ed +» work early in 1901 at Waterfall Mills, Blackburn. The 
ee is designed for 1400 indicated horse-power, with 180 1b. per 
ae -einch boiler pressure, and the cylinders are 22in. and 34in. and 
Hh mdi in ster, by 48in. stroke. It was tested in November, 1902, by 
ian -hester Steam Users’ Association under a load of 1359 indi- 
tated horse-power. The actual measured ‘‘ feed-water ” was then 
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126 lb. per indicated horse-power per hour. The referred mean 
pressure to large piston was 30°7 lb., and the indicator cards, 
measured at three-fourths of the stroke, accounted for 12°4 lb. and 


121b. and 9 1b. respectively, and the missing quantity as per cards was | 


3-41b. These were most excellent results, taking in considera- 
tion the absence of steam jackets and superheaters. The engines 
during the winter give out over 1800 indicated horse-power on 
Monday mornings, which load they drive comfortably at the in 
creased working pressure of 1991b. On each set of cards will be 
found the mean referred pressures, missing quantities and ** J. 


Elders 
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ment in the article to which I have already referred, and it would 
© Most interesting to have other practical examples from the 
most economical, simple, compound and triple-expansion engines. 
Blackburn, January 27th. G. SELLERS. 


THE STRENGTH OF RINGS, 


Sik, 1 have noticed with interest the letter in your issue of 


January 24th, from Mr. Arthur Morley on the above subject in 
Which he refers to my letter in your issue of January 10th. In 
the first place I wish to express my indebtedness to your corre- 
spondent Mr. . 
Research Memoirs, as I was previously unaware of the existence 
of the paper by Andrews and Pearson in the technical series of 
these memoirs, and consequently of their valuable addition to the 
theory of the subject. ; 
BF ape. apc this treatment of the stresses iv crane and coupling 
a sw gp interest and profit, and have carefully considered 
peo aes: aility of its application to the problem of a ring as 
je seested by Mr. Morley. _ In considering, however, the problem 
s 100k it is possible, as the authors of the memoir have done on 
F » to obtain an expression for the direct stresses across the plane 
of no sh¥aring stress without reference te the action of the stresses 


“J any other part of the hook. This is owin'g to tht fatt that the 


bending-myment at this govtign id known, 


cvefficients, which I consider fully bear out the state- | 
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Unfortunately in the case of a complete ring it is impossible to 
obtain the value of the bending moment at the corresponding 
point (which I have termed Mo in my letter in your issue of 
January 10th) without reference to the strains in other parts of 
the ring. Now Andrews and Pearson in the case of a hook have 
(and with good reason) ignored the stresses in a radial direction 
as well as their effects upon the hoop strains, but it is impossible 
to do this in the case of a complete ring, as these strains would 
have a considerable effect in the neighbourhood of the point of 
application of the load, as would also the shearing stresses. 


course which is reasonable enough in the case of a hook at the 
section to which they have applied their theory. It consequently 
seems that to apply the results (V.) and (VI.) on p. 5 of Andrews 
and Pearson’s paper to the case of a ring teed involve a very 


ing upon assumptions which do not represent the facts of the case 
much more adequately than those of the simpler theory which I 
reproduced in my letter in your issue of January 10th, and which 
is founded upon the same assumptions as those employed in the 
ordinary theory of a straight beam. 


Bedford, February 4th. E. H. Lams. 





EGYPTIAN IRRIGATION, 
| SIR, 
| which have appeared in your journal during the last three weeks 
| dealing with the centrifugal pumping machinery supplied by 
Messrs. Gebriider Sulzer, of Winterthur, for the Wadi Kom Ombo 
irrigation scheme, I can, from personal knowledge, confirm your 
opinion of the excellence of the design of this machinery, as well 
as the fact that it is one of the largest pumping plants at present 
in Egypt. 

| Having carefully considered the scheme and its arrangement, I 
| would say, however, that in these days, when the output of a 
| plant must be as large as possible in proportion to the capital 
expenditure, there are very few companies which can afford to lay 
j out such an immense sum of money as has been spent on this 
pumping station in proportion to the output of the plant. Bear- 
ing this in mind, it is safe to say that these are hardly the days for 
| slow running engines, and J] would undertake to provide five. times 
the horse-power in the same space as that occupied by the 
machinery referred to above. Having taken intoconsideration the 
| very costly form of the plant, as well as the extensive founda- 
| tions and buildings required, I cannot help thinking that the 
| English design of enclosed engines running at least at three times 
| the speed is in every way more suitable fur such pumping plants 
| as are now required in Egypt in connection with the various irriga- 
| tion schemes, rather than designs employimg the ordinary slow 
running reciprocating engines. 

In addition to the above considerations of economy in space, 
&c., one has also to consider the question of transport to very 
| remote localities with very primitive means, a point which renders 

the smallness of the parts of high-speed machinery exceedingly 
suitable. 

The very high efficiency of Messrs. Sulzer’s plant, both engines 
j}and pumps, is well known, but I would not like it to be 
thought that English makers are behind them in this respect. 
Although the efficiency of the plant is not stated in the articles to 
which | have referred, we may assume it is very high ; neverthe- 
less, we have constructed in our own works large centrifugal 
pumps for Egypt with an efficiency of 81 per cent., and our steam 
engines have as good a mechanical efficiency as those of Messrs. 
Sulzer, while the economy in steam consumption has been almost 
reached hy high-speed engines. When the cost of repairs and 
consumption of oil is taken into consideration, there can be little 
doubt as to the greater suitability of the designs of English makers 
as compared with those of Messrs. Sulzer, especially when con- 
sideration is given to the expenditure of capital, compared with 
the output of the plant. 

The whole scheme is one of great interest, uot only to the 
engineer, but to all interested in the question of irrigation, as 
showing by what comparatively simple means a large area of 
desert country can be brought under cultivation by the proper 
use of the water of the river Nile. Miles of desert in the neigh- 
bourhood of Kom Ombo have been covered with vegetation during 
the year immediately succeeding the first overflow, and for any 
one going to Egypt I can sincerely recommend their paying a visit 
to this very interesting spot. 

The scheme was originally conceived by Sir Ernest Cassel, 
| whose representative is Birch Pasha. I hope to send you shortly 

plans of some machinery which we have recently erected in that 
country ourselves. W. H. ALLEN. 

Bedford, February Ist. 


LOCOMOTIVE BOILERS. 


Sir,—I thank you for the information given in your footnote to 
my letter in your issue of 31st ult. ' 

At a time when our locomotive superintendents are being forced 
to adopt many sorts of shifts and expedients to get as large a 
boiler as they would like to have within the limits of the standard 
running gauge it is satisfactory to know there is a type of boiler in 
existence capable of evaporating 30 lb. of water per square foot of 
heating surface per hour. The fact that this type of boiler is 
extensively used, and, judged from the situations in which it is used, 
is eminently suited for the forced draught conditions of a loco- 
motive, is not the least satisfactory feature about it. 

Differently expressed, 30 lb. of water per square foot of heating 
surface per hour means that by adopting the Thornycroft type of 
boiler our locomotive superintendents would be able to increase 
the power of their engines two and a-half times without increasing 


| the heating surface beyond what they at present use in the 


ordinary type of locomotive boiler. 

Such being the case, it seems strange that no locomotive so far 
has been fitted with the Thornycroft type of boiler. 

It is possible, of course, that to reach an evaporation of 30 Ib. 
per square foot of heating surface the rate of combustion requires 
to be forced to such an extent as to make the expenditure of fuel 


| quite out of proportion with the results from an ordinary type of 


| of boiler to take the place of the usual type. 


boiler. If such is not the case, then it seems to me there are no 
insuperable difficulties in the way of arranging a Thornycroft type 
Possibly some of 


| your readers have already made attempts to do so, and may be 
| able to throw some light on the reasons why this high-power type 


Morley for the refergnge, to the Drapers’ Company | 


of boiler has not taken the position in locomotive practice its per- 
formances would seem to warrant it taking. 


Glasgow, February 3rd, Jas. Dunzor. 


GAS ENGINE RESEARCH, 

Stk,—In your report of the discussion on Professor Burstall's 
paper on “‘Gas Engine Research,” my remarks were misquoted. 
What I intended to say, and what I really said, was ‘‘ that though 
Professor Burstall’s paper undoubtedly entailed an immense 
amount of labour and calculation, there was no — conclusive 
evidence, to my mind, that the highest compression given was not 
practicable under proper conditions. In the first place, the time 
of ignition, as given on the cards, varied with. each compression ; 
the ignition should take place at given periods of stroke for each 
compression, say, every half-inch from centre of compression 
stroke until the mean pressure falls below a useful pressure, and 
at each compression, and at each point of ignition the. charge 
should be varied from a rich to a weak mixture. The exact 
number of iy eee per cubic foot, or cubic foot or cubic feet 
er explosion being given, with this data, providing the design of 








engine ig correct, Som’ ugeful and conclusivé evidence would be 


| 








| 


Andrews and Pearson have only taken account of the alteration in | 
shape of the cross section due to the hoop stresses, and have | 
ignored the deformation due to stresses in a radial direction, a | 


elaborate and tiresome piece of analysis, and give results depend- | 


As one who has read with great interest the articles | 








obtained. One advantage of high compression is, of course, that 
weaker charges can be used ; in fact, must of necessity be used if 
economy and good working be required.” You also attribute to 
me sume remarks dealing with optical indicators, which were 
made by the subsequent speaker. 
E. J. Davis, A.M.I Mech. E. 
Stratford, E., February 4th. 


THE QUEBEC BRIDGE. 

Siz,—In your issue of the 10th instant, on page 25, you comment 
upon the fall of the Quebee Bridge. It is therein stated that 
‘*the company had a certain amount of money, and wanted a 
great bridge built within-the limit.” I do not know from what 
source your information reached you, but think it is only fair to 
point out that no such limitation was placed upon either the 
designer or the contractors for the structure in question ; and it 
would seem, on the whole, to be a fair matter to ask for the sus- 
pension of judgment on the part of the engineering world until 
such time as the Royal Commission have reported upon the Quebec 
Bridge disaster. 

M. J. BUTLER. 
Department of Railways and Canals, Canada. 
Office of the Deputy Minister and Chief Engineer, 
Ottawa, Ont., January 21st. 





LAUNCH OF A TorPEDO Boat.—Messrs. Thornycroft successfully 
launched another of the first class turbine torpedo boats they are 
constructing for the British Navy, on the 21st January, at their 
Southampton Works. This vessel, No. 20, is 180ft. long, and 
similar in general respects to the other vessels—originally called 
coastal destroyers—which have been launched from the same yard. 
The guaranteed speed is 26 knots, and the boilers will use oil fuel. 


RoyaL ScHoot or Mines.—The thirty-fifth annual dinner of 
the old students of the Royal School of Mines will be held at 
7 p.m. on Wednesday, March 18th, 1908, at the Hotel Cecil. The 
chair will be taken by Mr. Richard Pearce, Ph.D., M.1.M.M., 
F.G.S., &c., Past-President of the American Institution of Mining 
Engineers, who was a student at the Royal School of Mines in 1859. 
Applications for tickets should be forwarded to the secretary, Mr. 
G. T. Holloway, 57, Chancery-lane, W.C., before March 18th, and 
preferably at a much earlier date. 


THE [RON AND STEEL INstTITUTE.—The annual general meeting 
of the Iron and Steel Institute will be held at the Institution of 
Civil Engineers, Great George-street, London, 8.W., on Thursday 
and Friday, May 14th and 15th, 1908. The annual dinner will be 
held—under the presidency of Sir Hugh Bell, Bart.—in the Grand 
Hall of the Hotel Cecil, on Thursday, May 14th. The autumn 
meeting will be held in Middlesbrough on September 29th, and 
following days. The council will shortly proceed to award 
Carnegie Research Scholarships, and candidates must apply before 
February 29th. The awards will be announced at the general 
meeting. 

SoLip PROPELLERS.—In an interesting letter informing us that 
it has recently supplied asolid bronze propeller, 19ft. 6in. diameter 
and weighing nearly 114 tons, for the Allan Liner Pretorian, Bull’s 
Metal and Melloid Company, Limited, tells us that the nervous- 
ness of owners about the use of large solid bronze propellers is 
fast disappearing, as experience has proved their vulnerability to 
be much Jess than was anticipated. The company has supplied 
105 solid bronze propellers of 16ft. diameter and upwards during 
the last five and a-half years, and the number that are irreparably 
damaged by collisions is quite small—only, we are told, about 2} 
per cent. In other cases of damage it has been possible to 
straighten the blades. 


NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be held 
in the Wood Memorial Hal], Newcastle-upon-Tyne, at 2 o’clock on 
Saturday, February 8th. The following papers will be open for 
discussion :—-‘‘ Experiments Illustrative. of the Inflammabuility of 
Mixtures of Coal-dust and Air,” by Dr. P. Phillips Bedson and 
Mr. Henry Widdas ; ‘‘Cast Iron Tubbing: What is Its Rational 
Formula?” by Mr. H. W. G. Halbaum ; ‘‘ The Strength of Cast 
Iron Tubbing for Deep Shafts,” by Dr. John Morrow ; ‘‘ A Locking 
Hook for Sinking Purposes,” by Prof. Henry Louis; ‘‘On a Defi- 
ciency in the Nomenclature of Mineral Deposits,” by Prof. Henry 
Louis ; and ‘‘ Notes on Mining and Engineering in America and 
Canada,” by Mr. Walter Rowley. The following papers will be 
read or taken as read:—‘‘A Simple Process for Water Stowage 
Employed at No. 5 Pit of the Escarpelle Mines,” by Mr. Sainte- 
Claire-Deville ; and ‘‘ Mine Ventilation: The Symmetric Relation- 
ship of Pressure, Velocity, and Conductive Area,” by Mr. H. W. 
G. Halbaum. 

INTERNATIONAL CONGRESS OF THE REFRIGERATING INDUSTRIES. 
The first International Congress of the Refrigerating Industries is 
to be held in Paris this summer, under the patronage of the 
French Government. The Grand Palais des Champs Elysées has 
been granted for the purposes of the Congress, which will take 
place from July 13th to 18th. The Congress will be held under 
the patronage of M. Ruau, French Minister of Agriculture, and of 
the Ministers of Commerce and Industry, Public Works, the 
Colonies, and the Marine. The Présidents d’honneur are MM. 
Emile Loubet, Ex-president of the French Republic, and C. de 
Freycinet, Member of the Institut, Senator, and Ex-minister, 
while the Président-général is M. André Lebon, Ex-minister of 
Commerce and Ex-colonial Minister. Influential committees 
representing various countries have been formed. The matters to 
be considered by the Congress will be divided into six sections, as 
follows :—I., Low Temperatures and their General Effects ; IL., 
Refrigerating Appliances ; III., the Application of Refrigeration 
to Food; 1V., the Application of Refrigeration to other Indus- 
tries; V., Application of Refrigeration in Commerce and Trans- 
port ; and VI., Legislation. The following is an abstract of the 
rules :—The Congress will comprise donor members, ordinary 
members, and associate members. Subscribers of not less than 
100f. (£4) will be classified as donor members, and their names 
will figure at the head of the list of members of the Congress. 
They will receive copies of all publications. The subscription for 
ordinary members is 20f. (16s.). Societies and companies may 
become ordinary members, but as such they will only be entitled 
to be represented by one delegate. Ordinary members will also 
receive the publications of the Congress. Associate members must 
belong to the family—wife, brother, sisters, children—of the 
members, the subscription in their case being 10f. (8s.). Associate 
members will have all the advantages of railway concessions, Xc. 
and will be invited to the official receptions, excursions, &c., and 
they may attend the sittings of the Congress ; but they will not be 
allowed to take part in the debates or to vote, or to make com- 
munications. Nor will associate members receive the publications 
of the Congress. The official languages of the Congress will be 
English, French, German, and Italian. Subscriptions may 
be made payable to Mr. R. M. Leonard, one of the Hon. 
Secretaries of the British Committee, at 3, Oxford - court 
Cannon-street, E.C. The programme of the Congress will 
be as follows :—1, Opening sitting ; 2, meetings of sections 
for the reading and discussion of reports and communica- 
tions ; 3, general sittings—two at most—for communications and 
discussions interesting to all sections ; 4, closing sitting ; 5, publi: 
conferences ; 6, excursions ; and 7, fétes and receptions. Readers 
of papers or openers of discussions wil] be limited to fifteen 
minutes, and speakers in the debates to five minutes. Each 
section wil] submit resolutions in writing to the full sittings of 
Congress, and discussioxs will.only be opened on motfons in writ- 
ing transmitted td the Urganising Committee, 






























































































































FHE ENGINEER 


Fes. 7 


1908 


’ 








—=—=!_ 








SELF-CHARGING 


APPARATUS 


FOR CENTRIFUGAL PUMPS 


GWYNNES LIMITED, LONDON, ENGINEERS 

















SELF-CHARGING APPARATUS FOR CENTRI- 
FUGAL PUMPS. 

THERE has just been put upon the market by Gwymmes Limi- 
ted, of 81, Cannon-street, E.C., an application of this firm’s 
patented apparatus by means of which centrifugal pumps can 
be made self-charging. The arrangement is simple, and the 
entire working is carried out by means of the handles of the 
two cocks B and C, shown on the accompanying engraving. 
The makers inform us that in an actual test in their works 
with the pump illustrated no difficulty whatever was found 
in charging it with a suction head of 27ft. 

The action of the apparatus will be made clear by means 
of the following description. A water-vessel A is filled with 
water through its open top, and the cocks B and C are opened. 
This causes the pump itself to become filled with water, which 
is prevented from escaping by a non-return flap valve D. The 
sluice valve E on the delivery main is meanwhile kept closed, 
and the pump is started, with the result that water is delivered 
through the cock Band the ejector F back into the water 
vessel A, and thence by gravity through the cock C to the 
suction of the pump. A circulation of the water is thus set 
up, and the water as it passes the ejector causes a vacuum to 
form in the pipe G. The air in the suction main H to which 
the pipe G is connected is exhausted in this manner, the air 
being delivered with the water from the pump through the 
ejector F into the vessel A, and thus escaping to the atmo- 
sphere. When the water sucked up has filled the pipe H, it 
is drawn up the pipe G, which it eventually fills, and the 
water then finds its way into the vessel A; from this it over- 
flows through the pipe J. As soon as this happens the cocks 


THE Brusq ELECTRICAL ENGINEERING CoMPANY, 106-112, 
Belvedere-road, London, S.E.—A copy of the Brush Budget to 
hand for December, 1907, contains some interesting articles and 
illustrations. Among the articles in this number are :— How to 
buy a turbine; Choice of electrical plant; Textile progress ; 
Tramcar troubles, &c. 

H. CoLTMAN AND Sons, Midland Ironworks, Loughborough. 
We have received a copy of this firm’s motor car catalogue for 
1908. It gives full particulars concerning ‘‘ Coltman’s ” 20 horse- 
power motor car. This car, we understand, has been designed 
with the intention of placing on the market a motor vehicle that 
will be absolutely reliable and every part readily accessible, 
rendering an inspection pit unnecessary. 

A. REYROLLE AND Co., Limited, electrical and general en- 
gineers, Hebburn, Newcastle-on Tyne.—Two new pamphlets have 
been sent to us by this firm. One describes iron-clad switches 
with double break quick release designed for use in exposed 
positions, mines, factories, &c. The other pamphlet deals with 
low-tension tubular fuses. Tables are included in this pamphlet 
giving dimensions, carrying capacities, prices, Xc. 

THE MIDLAND MANUFACTURING Company, 39, Lime-street, 
E.C.—We have received a circular from this firm dealing with 
furnacemen’s leather gloves and gauntlets. We understand that, 
in combination with the stitching, clasps or studs are used which 
not only admit of the gloves or gauntlets being readily accommo- 
dated to the hand, but also lengthen the life many times, and offer 
a certain preventive against injury to the hand. 





THE PHos Company, 205-207, Balls Pond-road, N.—This is a 


| catalogue pertaining to acetylene apparatus for lighting purposes. 
| The catalogue is divided into twelve sections, which, among other 


B and C are closed, and the sluice valve E is opened, when | 


pumping will at once commence. The whole operation takes, 
we understand, from one to two minutes. The water vessel 
A can be a tank on the pump-house wallif this arrangement 
be found more convenient in any particular case. 

The makers claim that this plant will be useful in a very 
great number of cases, especially where steam is not available. 
There are but few fittings in addition to those which are 


| 
| 


things, deal with railway lighting, village and urban district 
lighting, motor car lighting, motor omnibus lighting, acetylene 
lamps for general purposes, acetylene stoves, acetylene burners 
and burner cleaners, installations for houses, churches, &c. 
DAVIES AND METCALFE, Limited, Romiley, near Manchester.— 
A circular has been issued by this firm dealing with hot-water 
injectors of the automatic re-starting type. It is stated that these 
injectors will deliver easily water at 120 deg. Fah. with steam 
pressures of 200 Ib., higher temperatures at lower pressures. The 
automatic action is obtained by the use of a flap nozzle. The over- 
flow valve is automatic and is open when the instrument is not 


| working. 


required in an ordinary centrifugal pump plant, the sluice | 


valve and retaining valve being in the majority of cases already 
fitted in the pipe systems. 





CATALOGUES. 


WarNER ENGINEERING Company, Dartmouth-street, St. James’s 
Park, S.W.—A circular sent to us by this firm deals with storage 
batteries for ignition purposes, carriage lighting, &c. 


CROMPTON AND Co., Limited, Salisbury House, London Wall, 


E.C.—This is a tasteful little pamphlet concerning the Crompton- 
Blondel system of flame arc lighting. In this pamphlet the 
advantages claimed for the system are clearly set forth, and 
interesting technical particulars are also given. 

THE BrRMINGHAM SMALL ARMS Companxy, Small Heath, Birming- 
ham.—A show card has been sent to us by this firm giving illustra- 
tions of B.S.A. cutters. On the back of this card there are some 


| 
| 
| 
| 
| 


} 
| 


| 


| 
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FoRCED LUBRICATION CoMPANY, Limited, 73, Bridge-street, 
Manchester.—This company owns the patents of the Tilston forced 
lubrication system, which was brought to the notice of engineers 
some time ago by this paper. It is an automatic system self-con- 
tained in each bearing, that is to say, each bearing operates a 
simple oil pump. This catalogue shows very clearly the applica- 
tions of the system, and contains, besides, particulars of pulleys, 
friction clutches, &c. 

THE INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS 
Company, Limited, Silvertown, London, E.—Lists Nos. 40 and 
40a, dealing with cables and wires, &c. We understand that since 
October 24th last a reduction of 10 per cent. in the prices given in 
these lists has been made. Besides these lists we have also 
received a useful little pamphlet entitled ‘‘Cables for Electric 
Light Wiring.” It contains several handy tables and some 
instructive reading matter. 

Crospy STEAM GAGE AND VaLVE Company, 147, Queen 
Victoria-street, E.C.—A useful little pamphlet has been sent to us 
by this firm entitled “‘ Hints on Indicating Gas and Oil Engines.” 
It contains concise instructions for the use of the indicator with 


useful conversion tables, converting British measurements to | internal-combustion engines, and a general description of the 


metric, kc. There is also a small calendar for 1908. 

DEWHURST’S ENGINEERING COMPANY, Attercliffe-road, Sheffield. 
—An excellent pamphlet has been received from this firm dealing 
with slag ladles and cars. The information given in this pamphlet 
is clear and concise, and it enables the reader to gain full particu- 
lars concerning these ladles and cars with a minimum of trouble, 


| 


| indicator, and the conditions it must fulfil for work of this descrip- 


tion. There are also some notes on making specially accurate 
tests, and at the end of the book there are some sample diagrams 
which have been taken with the Crosby gas engine indicator. 

De Dion Bouton (1907), Limited, 10, Great’ Marlborough- 
street, W.—We have received from this, firm a small brochure 


which gives a short account of the Paris-Pekin race, 
entered two 10 horse-power cars, each of which succesgf 1 
accomplished its arduous task. It is a pity that a more detail 
account of the behaviour of the cars is not given, as it would "at 
made interesting reading. The experiences of the journey sae 
vividly narrated by Victor Collignon, one of the drivers, ang in 
impressions are delightfully expressed. ay 

THE PULSOMETER ENGINEERING COMPANY, 61-63, 
street, E.C.—We are in receipt of a tasteful little catalogue fr 
this company dealing with the Pulsometer steam pump and fittings, 
Pulsometer centrifugal pumps of various types, Pulsometer turbiny 
pumps, the ‘‘ Karoome” feed pumping engine, the Deane stean, 
pump, the Reading sinker, Pulsometer power pumps, the Pulse 
meter filter, ice-making and cooling plants, the odin Taher 
tube boiler, &c. Many tables are given in this catalogue which 
give in a concise manner the particulars needed by enginegrs 
interested in the above class of plant. ; 

B. AND 8S. Massey, Openshaw, Manchester.—New steam hamme 
catalogve No. 1450 H. This new edition contains a number 7 
improved types of hammer. Pages 8-1] show hammers for smithy 
work. Pages 16-24 give particulars of hammers of the Rigby 
type, without slides, the distributing valve being of the Piston 
type. On pages 64-65 is shown a special hammer for fastening 
railway tires, and on pages 82-85 is given in tabular form some 
highly useful information showing the relative cost of Operating 
hammers by steam and compressed air. The book is tastefylly 
got up. ‘ 

Geo. WILKINSON, Beech Mount, Harrogate.—This is a pamphlet 
dealing with the Wilkinson live steam feed-water heater. The 
object and advantages of this heater are given in a concise manner 
and there is also a detailed description of the heater. Several 
drawings are included in the pamphlet which show the methods of 
applying the heater to various types of boilers. We have also 
received some testimonials, and the results of a test recently made 
upon a 30ft. x 80ft. 6in. Lancashire boiler, fitted with two check. 
feed valves, one giving economiser feed direct and the other con. 
nected through the Wilkinson steam temperature feed-water 
heater. 

SCHAFFER AND BUDENBERG, Limited, Whitworth-street, Map. 
chester. —This firm’s general catalogue is a bulky volume and its 
contents are divided into sixty-two sections. There are, of course, 
gauges for every conceivable purpose, valves and cocks, pumps, 
injectors, ejectors, steam traps, governors, counters, lubricators, 
thermo-, anemo-, tacho-, hydro-, and pyro-meters ; besides water. 
level regulators, recorders and steam whistles. The book js 
excellently printed and illustrated, and the appendix of useful 
tables provided adds very materially to its utility. The table of 
specific gravity of solids, liquids and gases, and specific heats 
should be made note of. 

BritisH INSULATED AND HeELsBy CABLES, Limited, 
Lanes.—An elaborate hand-book has been received from this firm, 
It is divided into two parts, one being a representative catalogue 
of this company’s manufactures and the other containing technical 
information likely to be of use to engineers. Besides a «juantity 
of useful formule, there are some practical suggestions relating to 
the best method of arranging apparatus and wiring a telephone 
| exchange, &c. Problems relating to the transmission of electric 
| power are also dealt with in a very thorough manner. The second 
half of the book, in fact, forms a most useful text-book, containing 
information of value. 

CRUSE CONTROLLABLE SUPERHEATER COMPANY, 5, Blackfriars. 
street, Manchester.—Catalogue No. 10 contains large descriptive 
and fully dimensioned sectional drawings of the latest and most 
improved types of superheaters made by this firm. One is the 
sectional pattern, 32-pipes size, for steam and working pressures 
up to 2001b. per square inch. The other is a heat accumulator 
superheater, 16-loop size. In the latter arrangement the com- 
bination of tubes and cores is of advantage where the feed-water 
is dirty or chemically impure and priming from the boiler into 
the superheater occurs. Water carried over with the steam 
adheres to the surface of the cast iron cores. 

Verity's, Limited, 31, King-street, Covent Garden, W.C.—A 
new publication, No. 570, entitled ‘‘Switch-gear and Switch- 
boards,” recently issued by this firm, contains illustrations, specifi- 
cations, and tabular matter giving prices, dimensions, shipping 
particulars, &c., of various types of switch-gear and switchboards. 
It is prefaced by a useful index and numerically indexed catalogue 
numbers, enabling any article to be easily found. The greater 
part of the apparatus listed in this little booklet has appeared in 
other publications previously issued by the firm. The following 
articles, however, are listed for the first time :—Open protected 
fuses for 1000 and 2000 amps., a street lighting switch, two useful 
switches of the radial and straight line type, two new voltmeter 
plugs, and ornamental switchboard pediments in wrought iron. 


This fin, 


Queen Victoriy. 


Prescot, 


DRAKE AND GORHAM, 66, Victoria-street, Westminster, S.W.— 
We have received a copy of th.+ firm’s general catalogue. This 
catalogue is divided into eight sections, and we have also received 
a copy of each section bound up separately. Section A has refer- 
ence to boilers, steam, gas, wr oil engines, producer gas plants, 
turbines, and engine-room stores, &c. Section B deals with 
shafting, pulleys, belting, &c. Section C deals with dynamos and 
motors, switchboards, switch gear measuring instruments and 
accessories. Section D is devoted to storage batteries and acces- 
sories. Section E gives information concerning wires, cables, and 
accessories for electric lighting, power transmission, telephones, 
&c. Section F is devoted to electric lamps of various kinds, wood- 
casing, and steel conduit tubing. Section G deals with electric 
bells, telephones, speaking-tubes, electric heating appliances, and 
electric fans. Section H gives particulars concerning motor-driven 
appliances of various kinds, including fire appliances, pumps, 
circular saws, motor cars, &c. 


COAL, AND GENERAL TRADES 


THE IRON, 
AND 


OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Slight Improvement. 

A SLIGHT improvement is this week noticeable, partly 
reflected from the North of England where the armour plate firms 
have booked important orders, and partly occasioned by 4 
report that the next naval estimates will exceed by four or five 
millions sterling the aggregate which had been expe ted. It is 
recognised that shipbuilding prosperity means business from 
various Midland industries, including cables and anchors, auxiliary 
engines and pumps, and other marine requisites. 


Structural Steel. ; 

Engineers continue to be good customers of the structula 
steel makers. Earl Dudley quotes as follows for Siemens steel 
Angles, 5 to 12 united inches by in. and thicker, £6 10s. per ton, 
flats, 5in. to 12in. by yin. and thicker, £6 15s.; tees, 6 to 10 
united inches by in. and thicker, £6 17s. 6d.; channels, Gin. to 
12in. wide, £6 15s.; joists, 4in. by 3in. to 14in. by 6in.—excluding 
4fin. by lfin., 9in. by 7in., and 10in. by Sin., £6 15s.; rounds, 
2in. to 7in. diameter, £7 ; squares, 2in, to 5in., £7. 


Semi-finished Steel, 
Billets and sheet bars are both in somewhat limited re 





quest at present, and prices are weak, Bessemer billets are on sale 
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at £4 15s., and Siemens at £4 17s, 6d., with consumers offering 
vs, 6d, ur more below these figures. 


Manufactured Iron, 


There is a moderate demand for superior and medium | 
sorts of manufactured iron, but common bars are weak. Some of | 


the best bar makers have good orders in hand. Messrs. N, 
Hingley and Sons, Limited, Netherton Ironworks, near Dudley, 
quote as follows for their ‘* Lion” brand of iron :—Bars, £8 10s.; 
best, £10; best best, £11; best best best, £12; angles, £9; tees, 
£9 10s.; slit rods, £9 10s.; horseshoe iron, £8 10s.; turning, 
£9 105.5 ditto best, £11. 


Pig Iron, 

Pig iron changes hands in limited quantities somewhat 
slowly, quotations this week being as here :—staffordshire cinder 
forge, O2s.; part-mine, 54s. to 50s.; best all-mine, 85s. to 90s.; 
cold blast, 115s.; Northamptons, 50s. to 52s.; Derbyshires, 52s. to 
53s,; North Statfordshires, 53s. to 54s. The blast furnace position 
in this district, according to the latest available returns, is: —South 
Staffordshire, 20 blowing out of 32 built ; North Staffordshire, 15 
out of 32; Derbyshire, 49 out of 46 ; Northamptonshire, 12 out of 
18 ; and Lincolnshire, 14 out of 15. 





Dynamite for the South African Mines, 


It is understood that Kynoch, Limited, of Birmingham, 


propose to lay out about £100,000 in erecting and equipping a 
south African dynamite factory, to employ some 200 hands. A 
block of land, nearly 1000 acres in extent, has been offered them 
by the Government of Natal, situated about 15 miles from Durban 
on the South Coast Railway. 
shared almost entirely by the Nobel Trust and the Cape Explo- 
sives Company. Mr. Arthur Chamberlain has been in Natal 
recently on this matter. 


Electricity Undertaking at Worcester. 

A Local Government Board inquiry has been held at 
Worcester into an application by the Worcester City Council to 
borrow £10,000 for their electricity undertaking. ‘The inspector 
Mr. H. R. Hooper—said the Board would be prepared to sanction 
, loan for the required pump-house, which was needed this year, 
but not for the boiter-house, which will not be wanted until later 
on. He asked, therefore, that the schemes should be divided and 
worked out in quantities, and this course will be followed. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, February Stb. 
An Uneventful Market. 

TUESDAY’s attendance on the Lron 'Change was larger 
than usual. Opinions were divided as to the future of pig iron. 
It has been seriously stated that American pig iron had been 
brought to Manchester, but a perusal of the Customs entries and 
strict inquiry does not Justify such an assertion. Holders are pes- 
simistic, but on the other hand there is a feeling that many large 
buyers will soon have to come into the market, in face of the 
fact that current contracts are rapidly expiring. Lancashire pig 
iron is not yet on offer, as was anticipated a week or two ago, and 
it is probable that it will be some time before consumers are pre- 
par.d io pay any fancy prices for this article. ‘here has been a 
continuous tall during the past month, figures having varied 2s, to 
is. per ton. Hematite has sustained the greatest rall, while, on 
the other hand, Cleveland has not suffered to the same extent, 
and closes better—in fact, to-day it is best value on this market. 
Scotch iron has suffered equally with other makes. Lincolnshire 
has been offered at under minimum official rates, but the stace- 
ment that the Association had come to an end is officially denied. 
Forge iron does not seem to have exhibited any great change, 
although closing in buyers’ favour, 


Finished Iron, 
Shows little change, but the demand is exceedingly quiet. 


Steel. 

There has been considerable weakness in all classes of 
steel, especially bars. Fore.gn billets are also offering at lower 
prices, but so far it has not influenced Lancashire makers to any 
great extent. 


Copper. 
Ruled weaker for manufactured stuff. Buyers say that 
there is room for a reduction, and the position of the raw material 
apparently warrants this supposition. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 54s.; Staffordshire, 
O1s.; Derbyshire, 55s.; Middlesbrough open brands, 57s, 7d. to 
dis. 10d. Scotch: Gartsherrie, 63s, 6d. to 64s.; Glengarnock, 
63s, 6d. to 63s. 9d.; Kglinton, 60s. 9d. to 61s.; Dalmeilington, 
6Us. 6d. to 60s, Yd., delivered Manchester. West Coast hematite, 
60s.; Kast Coast ditto, 57s, 6d., both f.o.t. Scotch, delivered 
Heysham: Gartsherrie, 61s. 6d. to 62s.; Glengarnock, 61s. 6d. to 
Gls, Yd.; Eglinton, 08s. Yd. to 59s.; Dalmellington, 58s. 6d. to 
ods. 9d. Delivered Preston: Gartsherrie, 62s. 6d. to 63s.; Glen- 
garnock, 62s, 6d. to 62s. 9d.; Eglinton, 59s. 9d. to 60s.; Dalmel- 
lington, 59s. 6d. to 59s. 9d. Finished iron: Bars, £7 ; hoops, 
{7 12s. 6d.; sheets, £8 5s, Steel: Bars, £6 17s, 6d. to £7 2s. 6d.; 
houps, official, £7 15s,; sheets, £8 5s.; boiler plates, official, 
45 zs, 6d.; plates for tank, girder, and bridge work, £6 1és.; 
English billets, £5 to £5 5s.; foreign ditto, £4 10s. to £4 12s. 6d. 
Copper: Sheets, £80; tough ingot, £67 ; best selected, £67 10s. 
per ton; copper tubes, 1Ud.; brass tubes, 8d.; condenser, 9d. ; 
rullcd brass, 7d.; brass wire, 7}d.; brass turning rods, 6$d.; 
yellow metal, 68d. per lb, Sheet lead, £19 per ton, an increase 
of os, per ton. English tin ingots dearer, £130 per ton. 








Lancashire Coal Trade. 
= Judging from the attendance on the Coal Exchange on 
Tuesday, the coal trade continues in a flourishing condition. 
Probably the annual meeting of members had atendency to attract a 
‘argernumber. Business wasreported good allround. Thesettlement 
of the cotton dispute has caused no diminution in the demand for 
slack, and if anything there is an upward tendency. House coal 
Is In fair request and shipping and bunkering coal is well main- 
tained, notwithstanding the ‘off season.” 'Ihere is no news of 
why advance in prices, as is generally the case at the beginning of 
February, but should severe weather set in it is possible we shall 
hear of higher prices being asked. 
BARROW-IN-FURNESS, Thursday. 
Hematites. F: 
A very small volume of trade is being donein hematiteiron, 


and the orders recently placed represent probably a record in the 
paucity of business done. The consumptive demand has fallen 


vit very considerably, and as the market 1s a falling one there is | 


ho speculative demand, and particularly so as there are no prospects 
ot improvement in ths early future. Localand other steel makers 
‘we taking but very poor supplies of metal, and as hematite iron 
1s the feeder of the steel trade, it naturally results in a limited 
production of metal. The effect on the tratfic on the local rail- 
Ways is becoming serious. Orders are held only to a small extent, 
und forward sales are very few. Stocks remain as last week, at 
4030 tons in warrant stores. Prices are easier on the week at 


The available business at present is | 


- : : } - 
| 60s. 6d. for mixed Bessemer numbers net f.o.b., and 58s. 9d. 


| settlement warrant prices. There is only a small trade being done in 
special hematites, and in ferro-manganese and spiegeleisen. The 
demand for iron ore has fallen off considerably, and there is very 
little being done at some of the mines. Foreign ores are seldom im- 
ported under present conditions. Native ore is quoted at 11s, 6d. 
net at mines for good average sorts, 
Steel. 
H Thestecl trade remains very quiet. Theshipbuilding material 
local and other sources. Heavy plates are at £6 10s. net cash. 
The steel rail trade remains very poor, and orders are coming to 
| hand slowly, as well on home as on foreign and continental 
account. ‘I'he orders which have lately been booked are of small 
j tonnage. Railway companies are not disposed to place large 
| orders at present, although heavy sections can be placed at £6 per 
| ton net f.o.b. The merchant mills are working half time, but the 
steel foundries are busily employed. 


Shipbuilding and Engineering. 
The demand for new shipping tonnage is very quiet, but 


Engineers are busy, and are also expecting new orders in the early 
future, 





Shipping and Coal. 

Shipping is much quieter. Last week the exports of iron 
fell to 5115 tons at West Coast ports, and of steel to 2928 tons, a 
| total of 8043 tons, comparing with 15,252 tons in the corresponding 
| week of last year, a decrease of 7209 tons. The aggregate for the 
year has reached 49,502 tons, compared with 84,504 tons in the 
corresponding period of last year, a decrease of 35,002 tons. Coal 
| is offered at very low prices, and coke is selling at about 20s. per 

ton delivered at West Coast furnaces, Freights are very low. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Armour Plate Contracts. 
THE most important business announcement this week is 
that of the placing of the long-expected armour plate contracts 
| by the Admiralty. At one time this work used to come to han 
| early in the autumn ; in 1906 the contracts were as late as Novem- 
| ber, and now it is February. The orders, however, are exceedingly 
welcome, as those given out in November of 1906 were practically 
| completed with the old year, only an odd plate or two having been 
| sent away this year. The weight of armour now ordered is stated 
| at about 9500 tons for the three Dreadnoughts in course of con- 
| struction, and it has been distributed in pretty equal proportions 
| between the five armour-making firms in this country, the three 
Sheffield establishments receiving about 2000 tons each. The pre- 
| liminary operations will be resumed forthwith, and many of the 
| workmen who during the past six or eight weeks have been 
suspended will be glad to get back towork. As several subsidiary 
| departments, mostly engineering, are much dependent upon 
| armour plate production, these orders will find work indirectly for 
a considerably larger number of men than are engaged on the 
armour itself. 


Lincolnshire Pig Iron. 
The Lincolnshire lronmasters’ Association have consider- 


follows :—No. 3 foundry, 52s. per ton ; No, 4 foundry, 51s. 6d. per 
ton; No. 4 forge, 51s. per ton; No. 5 forge, mottled, white, and 
| basic, 52s. per ton, all net, delivered in Sheffield and Rotherham. 
| These prices show an all-round drop of 3s. 6d. per ton. This im- 
portant concession will, no doubt, stimulate buying, and already 
we hear of considerabie movement, although it is rather early yet 
to estimate the full effect of the lower quotations. The Associa- 





| tion meeting, which it was understood would be held last Friday, | 
did not take place, owing to the arrangement for the new price- | 


| 
| list having been concluded before that date. 
| Derbyshire Pig Iron. 


There is a reduction of 2s, a ton to report this week in | 
Derbyshire pig iron, bringing No. 3 foundry to 53s. per ton, and | 


| No, 4 forge to 52s. per ton. There are practically no stocks of 
iron, the output being well sold forward. We cannot hear of 
much additional ordering having followed the reduction, but it 
is too soon yet for the intluence of the lower rates to make itself 
evident. 
| 

| 





Bars and Sheets, 

The South Yorkshire Bar Iron Association held a meeting 
} on Monday last, but no change was made in their quotations for 
bars and sheets, bars remaining at £7 15s. to £8 per ton, and 
sheets £9 10s. to £10 per ton. 


Steam Coal: The Trawling Contracts. 

Activity still marks the steam coal trade, a fair export 
business, notwithstanding the lesser requirements of the Baltic, 
being maintained. The Humber trawling companies are seeking 
supplies of Northumberland coal, which, it is stated, they find to 
answer their purpose, and is obtainable at lower prices than South 
Yorkshire ‘‘hards.”” The coalowners in this district show no dis- 
position to make any further concession, having no difficulty in 
placing their output on the market. The rate for South Yorkshire 
coal offered to the trawling fleets is lls. 3d. per ton. Values keep 
firm, steam coal readily fetching from 11s. 6d. to 12s, 6d. per ton 
in the open market. The railway companies are taking full stipu- 
lated deliveries under contract. 





House Coal, 

Business is well maintained, both on distant and district 
account, Best Barnsley softs are in brisk request, fetching up to 
13s, 6d. per ton ; secondary sorts from lls. to 12s. per ton; and 
other descriptions from 10s. 3d. to 10s. 9d, per ton. The con- 
tinued high prices are encouraging the re-opening of several pits 
which have been disused. The collieries are all busily pen 


Coke and Slack. 
Coke remains at the easier rates quoted last week :—Best 
washed, 12s, to 13s. per ton; unwashed, lls. to 12s. per ton 
Coking fuel is in good demand at 6s. 6d. to 7s, per ton. 





The Eight Hours Bill. 
The Council of the Sheftield Chamber of Commerce, on 


the new Eight Hours Bill, ‘‘ being convinced that this Bill, if 
passed into law, will permanently increase the price of coal, not 
only for manufacturers but also for householders and all other coal 
consumers, and generally be most detrimental to the trade and 
commerce of Great Britain.” A special meeting of the whole 
Chamber to consider the Bill is to be held on March 2nd, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron. 

AN improved business has been done this week in Cleve- 
land pig iron, and makers have been able to put a considerable 
number of good orders on their books. Consumers seem to have 
been induced to buying owing to the improvement in the financial 





trade is brisk, and the demand is likely to be maintained from | 


there are prospects of important new orders coming to Barrow. | 


ably altered their official quotations, which are now fixed as | 


the Jrd inst., passed a resolution strenuously protesting against | 


markets both at home and abroad, and by the fact that the 
slackest period of the year is rapidly coming to an end. Another 
| good feature is that the increase of stock has not gone on as ex- 
| pected ; indeed, every day this month Connal’s have had to report 
|adecrease. This is very different from what was expected, as is 
| also the improvement in the exports. The bad state of the ship- 
building industry and the probable stoppage of the yards will have 
| little influence on the Cleveland iron market, there being only-a 
comparatively small tonnage of that description of pig iron used 
for producing shipbuilding materials. Consumers of Cleveland pig 
| iron have during the last few days been buying it more freely, not 
| only for prompt, but also for forward delivery, and they are willing 
| to give as much for the latter as for the former, which is certainly 
|a change, and would indicate the opinion that lower prices are 
| hardly likely. Generally prices cf Cleveland pig iron advance in 
| February, when the spring demand sets in. No. 3 Cleveland 
| G.M.B. pig iron, which last week could be got at 48s. per ton, ha» 
| risen this week to 48s. 9d. per ton, and some makers will not sell 
| under 49s. No. 1 has been advanced to5ls. 3d.; No. 4 foundry to 
| 48s, 3d.; and No. 4 forge to 47s. $d. Cleveland warrants were 
| down to 47s. 44d. cash buyers last week, but they have been as 
high as 48s, 7d. cash this week. 
Hematite Pig Iron. 
| The outlook for producers of East Coast hematite pig 
iron is very unfavourable, and if the shipyards stop the production 
at the hematite furnaces will have to be curtailed. Mixed 
numbers are quoted at 57s. per ton; No. 1 at 58s., and forge at 
55s. Rubio ore is at 15s. per ton ¢.i.f. Middlesbrough. 
Pig Iron Exports. 

The shipments of pig iron from the Cleveland district 
| proved to be considerably more satisfactory than had been 
| expected, and reached 101,286 tons, a quantity only once exceeded 
|in the first month of the year, viz., in January, 1907, with 
| 140,148 tons, previous to which never had there been a January 
| when as much as 100,000 tons were reached. As compared with 
| January last year there was a falling off of 28 per cent., but an 

increase of 5{ per cent. on December, 1907, was shown, and of 
| 28 per cent. on January, 1906. The average January export of 
| the last ten years was 80,593 tons, last month’s figure being better 
| than that by 26 per cent. The shipments to oversea destinations 
were the worst that have been reported since February, 1906, 
| reaching only 55,422 tons, or about half the quantity recorded for 
January, 1907. The decrease was due chiefly to the United Statex, 





d | France, Italy, and Belgium. To Scotland 34,565 tons were sent, 


| against 28,457 tons in December, 1907, and 28,296 tons in January, 
1907. 


| Manufactured Iron and Steel. 

A cheering account cannot be given of the condition of any 
branch except the manufacture of rails, the producers of which are 
well enough supplied with orders to keep their mills in full opera- 
tion. ‘The- Indian and South American railways have bought 
rather freely of late. Makers quote £6 to £6 5s. net f.o.b. for 
heavy steel rails. Naturally, consumers of plates and angles are 

| holding off, prospects being so uncertain while the dispute in the 
shipbuilding industry continues. The exports of manufactured 
iron and steel from the Tees last month reached 46,345 tons, of 
which 12,937 tons went to India and 9616 tons to South America. 
Prices of steel hoops and strips are lower, the former being at £7 
and the latter at £6 15s., both less 24 per cent. Steel bars can be 
got at £6 15s., less 24 per cent., but common iron bars are kept at 

| £7 10s., less 24 per cent. Steel joists are at £5 12s. 6d., less 24 

per cent. f.o.t. 


Coal and Coke. 

The coal trade is quiet, but is expected to show more life 
| very soon ; indeed, there has been more demand this week, and 
| prices seem to be nearer merchants’ ideas than they have been for 

a long time. They are consideratly below the high. rates that 
| have been ruling. Best steam coal can now be got at Ils. 9d., 
| ordinary at 10s. 6d., and small at 6s. Best gas coal can be got at 
| 12s. f.o.b. A number of continental gas companies are in the 
| market for supplies, especially those near the Baltic ports. The 
| British War-oftice is asking for tenders for 110,000 tons of house 
| coal for barrack use, and the Swedish Government Railways are 

wanting 500,000 tons of steam coal. Coke is somewhat stiffer in 
| price, but mostly 16s. per ton has this week been taken for medium 
qualities, delivered at the Middlesbrough furnaces. 





| NOTES FROM SCOTLAND. 


From our own Correspondent. 
t 


The General Business Outlook. 

THE state of business does not appear to have materially 
improved since last report, and yet there are not wanting indica- 
| tions that a change for the better may be experienced without 
| muchdelay. The gradual fall in prices of coal and of raw materia! 
| seems to be preparing the way for a revival of manufacturing 
} industry. It is felt that wages are still too high in several 
| important departments, and the small reductions so far made have 
| aroused so much friction that employers are moving with caution. 


| The Warrant Market, 
Business has been remarkably dull in the Glasgow pig iron 
| warrant market since last report. The amount of iron changing 
| hands has been small, and on one of the days of the past week no 
transactions whatever were recorded. Cleveland warrants have 
| sold from 47s. 6d. to 48s. 9d. cash, 47s. 3d. to 47s. 9d. one month 
land 47s. 6d. to 47s. 9d. for delivery in three months. Some 
| advance took place in prices on Wednesday. There has been 
nothing done in Scotch warrants. The market has been in such 
an inactive state that operators have had little inducement either 
to buy or sell. 


Output and Prices of Scotch Pig Iron. 

There are 74 furnaces in blast in Scotland compared with 
92 at this time last year, and of the total 39 are making ordinary 
hnd 35 hematite pig iron. Makers are believed to be adding 
materially to their private stocks, notwithstanding that there are 
eighteen fewer furnaces in operation than there were twelve 
months ago. A fair demand has been experienced on English 
account. Prices of makers’ iron have not altered much, but tho 
tendency is still easier. G.M.B., No, 1, is quoted at Glasgow 61s. ; 
No. 3, 58s.; Govan and Monkland, No. I, 62s. ; No.3, 59s.; Carnbroe, 
No. 1, 62s. 6d.; No. 3, 588.; Clyde, No. 1, 64s. 6d.; No. 3, 59s. 6d. ; 
Gartsherrie, No. 1, 65s.; No. 3, 60s. ; Summerlee and Calder, Nos. 1, 
66s.; No. 3, 6ls.; Langloan, No. 1, 70s.; No. 3, 65s.; Coltness, 
No. 1, 87s. 6d,: No. 3, 65s,; Glengarnock, at Ardrossan, No, 1, 
67s.; No. 3, 62s.; Eglinton, at Ardrossan or Troon, No. 1, 60s. 6d. ; 
No. 3, 58s.; Dalmellington, at Ayr, No. 1, 63s.; No.3, 58s.; Shotts at 
Leith, No. 1, 66s.; No, 3, 6ls.; Carron, at Grangemouth, Ne. 1, 
70s.; No. 3, 62s. per ton. 


Pig Iron Exports and Imports, 

| The current shipments of Scoth pig iren abroad are 
| remarkably poor. In the past week no iron was sent either to the 
United States, Italy, Australia, Russia, or Belgium. The total 
shipments reach 4034 tons, against 4174 in the corresponding 
week. To Canada 325 tons were despatched ; South America, 
200 ; India, 325; France, 95 ; Germany, 40; Holland, 160; Spain 
and Portugal, 349 ; China and Japan, 40; other countries, 425 ; 
the coastwise shipments being 2075 tons compared with 984 in the 
| same week of last year. The arrivals at Grangemouth of pig iron 
| from Cleveland and district amounted to 6036 tons against 7675 in 
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the same week of last year. The total imports for the present 
year to date are 37,649 tons; being 4504 tons less than in the 
corresponding period of Irst year. 


Hematite Iron and Steel. 

The hematite trade has been remarkably quiet in the past 
week. No transactions were reported in our market in Cumber- 
land warrants. The demand for Scotch hematite has been slow, 
and there has been a further decline, amounting to 1s. 6d. in 
price. Merchants now quote 61s. per ton for delivery at the West 
of Scotland steel works. The material reduction in price, while 
indicative of poor business, is no doubt opening the way for a 
revival of business, of which there are already some indications, 
although these are so far not of very great importance. The steel 
works have yet only partial employment, but current inquiry is 
said to be somewhat more encouraging. 


Dispute in the Foundry Trade. 

Some weeks ago a number of workmen came out on strike 
at Dorrator Foundry, Camelon, Faikirk, because the firm had 
employed several men who were not in the Union. They were 
informed that unless they returned to work the employers would 
resort to a lock-out, and as they did not return the grate fitters 
and grinders at all the foundries, with the exception of Carron, 
were locked out. It appears that Carron works have been con- 
ducted independently of the masters’ organisation, so that the 
dispute does not affect them. So far, it is understood, about 900 
men are affected ; but it is probable that if the dispute continues 
the foundries may have to dispense with other workmen for a 
time. 


Clyde Shipbuilding. 

The new shipping launched on the Clyde during January 
amounted to the remarkably low tigure of 1969 tons, compared 
with 35,309 tons in January last year. The entire outputof the 
Scotch yards was only 2792, against 35,909 in the corresponding 
month. Very little fresh tonnage was placed during the month, 
and there are many thousands of men out of employment. 


The Coal Trade. 

The depression in the coal trade has become more pro- 
nounced, and salesmen find difficulty in disposing of the current 
output. The shipments of coal from the Seottish ports in the 
past week showed a decrease of 52,000 tons compared with the 
preceding week, and were also 59,000 tons less than in the corre- 
sponding week of last year. Prices of shipping coal are reduced 
at the different ports about 6d. to 1s. per ton. There has been a 
material reduction in the demand for manufacturing qualities, the 
prices of which are also declining. House coal for home use is in 
good request, and comparatively steady in price. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

IN a journey around the coal district this week I was not 
impressed with signs of congestion in ‘‘ bays” or at docks. There 
was certainly abundance of coal, but clearances have been large. 
One day this week nineteen vessels were cleared at Cardiff, total- 
ling over 46,000 tons, and two large cargoes of fuel ; and prospects 
appear to be brightening. Coalowners of long experience believe 
that though a certain degree of slackness characterises prompt 
trade there is hopefulness about future business, and a strong dis- 
position is shown to enter for future bookings. Prices continue 
much about the same. Round about 17s. for best steam, and 
l6s. 6d. for best seconds, are the prevailing figure, and the close- 
ness of the best and seconds is suggestive. Monmouthshire coals 
are steady ; and in transit I had an opportunity of seeing some 
excellent wagon loads of fine large coal without any admixture of 
small ‘*shale.” At Bute Docks, and at Newport, the oceasional 
easiness of price and small concessions given to buyers have been 
chiefly due to the necessity of relieving wagons. I shall believe in 
the maintenance of prices until signs are given of stoppages at 
pits. Swansea last week showed a falling off in despatch under 
60,000 tons; and similarly Newport, which sent away 70,000 to 
foreign destination, and Port Talbot 39,600 tons. 


Latest Coal Quotations Cardiff. 

Best steam, 17s. to 17s. 6d.; 
lts. 9d.; ordinary large steam, 16s. to Is. 6d.; drys, best, 17s. 3d. 
to ljs. 6d.; ordinary, 16s. to 16s. 6d.; best Monmouthshire 
black vein, 16s. to 16s. 6d.; Western Valleys, 15s. 6d. to 
l6s.; Eastern Valleys, 14s. 3d. to 14s. 9d.; best house coal, 19s. 6d. 
to 20s. 6d.; seconds, 16s. to 17s. 6d.; No. 3 Rhondda, 19s. 6d. to 
20s.; through, 16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. to 13s.; 
No. 2 Rhondda, 14s. to 14s. 6d.; through, Ils. to 12s.; No. 2 
smalis, 9s. to 9s. 6d.; best washed nuts, 15s. to 15s. 6d.; 
seconds, 14s, to 14s. 6d.; peas, 13s, to 13s. 6d.; seconds, 12s. 6d. to 
13s.; best small steam, Ils. to lls. 3d.; seconds, 9s. 6d. to 10s. ; 
other smalls, including drys, 8s. 6d. to 9s. Patent fuel, 18s. 3d. 
to 18s. 6d. Coke: Furnace, 16s. to 18s.; foundry, oruinary, 18s. 
to 22s.; special, 24s. to 26s. Pitwood, easy, 17s. to 6d. ex- 
ship, 


seconds, 16s. 3d. to 


(s. 


Anthracite. 

In sympathy with prices of steam coal, anthracite is slightly de- 
clining. Stocks of rubbly culm, and of other varieties, have been 
on the increase, necessitating easier quotation to clear ; best malt- 
ing, instead of figuring about 29s., is now obtainable from 27s. 
Latest Swansea prices this week are: Stanllyd malting, hand 
picked, 27s. to 28s. 6d.; seconds, 23s. 6d. to 24s. 6d.; Swansea 
Valley big vein, 19s. to 20s.; red vein, 16s. 6d. to 17s.: machine- 
made cobbles, 25s. to 26s.; nuts, 25s. 6d. to 26s. 6d.; beans, 23s. 
to 24s.; screened beans, 16s. to 18s.; machine-made peas, 15s. to 
16s.; rubbly culm, 6s. to 6s. 3d.; duff, 4s. 3d. to 4s. 6d. Swansea 
quotation for steam coal; Best, 17s. 3d. to 17s. 9d.; second, 
l6s. 3d. to 17s. 3d.; ordinary large, 14s. to 16s. No. 3 Rhondda, 
20s, 6d. to 21s.; small, 12s. 9d. to 13s. 3d. Patent fuel, 15s. 6d. 
to l6s. Despatch last week was less than 6000 tons, 


The Great Western Railway and Port Talbot. 

My previous statement as to negotiations having been 
entered into by the Great Western Railway Company for acquiring 
the Port Talbot Railway, but not the dock, has now been con- 
firmed, and an official circular, | hear, is being prepared for the 
public. Opinions are diverse.as to the wisdom of the Port Talbot 
Company in following the lead of the Rhondda and Swansea Bay 
Railway and linking fortunes with the Great Western. On the 
one hand, the strength and strenuous aetivity of the Great 
Western are sureties for a fair degree of prosperity, instead of 
struggling against the ups and downs of trade ; but some of the 
experts maintain that Port Talbot possesses ‘‘a finer natural 
opening than any port to the great Welsh steam coal and slightly 
developed anthracite and dry steam coal to the west, and must 
have a big future.” If so, all the better for the Great Western. 
The estimate for the dividend of 1907 is 44 on ordinary shares. 


Iron and Steel. 

The Rhymney Company has sustained a great loss by 
the death of Sir Henry Tyler. It is known that Sir Henry 
was the chief cause of the retention of ‘‘Iron Company” in the 
designation of the concern, though long ago the “iron” has been 
secondary to coal. The iron and steel trades. remain in. much the 
same condition. Moderate output of tin bars has continued, and 
some quantities of steel rails. One cargo of 1000 tons left Cardiff 
this week for Calcutta ; iron ore imports, and imports of pig iron 
from Northern and Scoteh districts, have lessened. In the Swan- 








sea district the make of pig has been normal, but some of the 
steel-producing centres have been busy. It will be seen from 
quotations that prices are on the down grade, and little animation 
will be likely until the railway orders are in hand France is 
exporting some cargoes of ore to Wales, Blaenavon received 
2100 tons from Bilbao this week, and one cargo of 2750 tons came 
to Newport from Almeria ; 5500 tons manganese ore from Beira for 
Pyle and Blaina; 614 tons of pig from Workington to Newport. 
Pig iron continues to decline. At the Metal Exchange, Swansea, 
the lowest quotations have been as follows :—Pig iron, hematite, 
mixed numbers, 58s. 9d., instead of 60s. 9d.; Middlesbrough, 
47s. 8d., instead of 48s, 14d.; Scotch, 56s. 3d., instead of 5ts. Sd. ; 
Welsh hematite, 62s. 6d. to 63s. 6d., instead of 65s. to 66s.; steel 
bars uniformly £4 12s. 6d. In the Newport district Rubio ore is 
quoted at I4s. 3d. to I4s. 9d., and the following shows the depre- 
ciation in steel at the same market :—Heavy rails, £6; light, 
£6 10s.; some holding out offers for Siemens at less, but £4 12s, 6d. 
are ordinary quotations. An effort is made to retain steel rails at 
£6 to £6 5s, 


Cwmavon Dispute. 
The long-standing dispute at Oakwood Colliery has been 
It has been waged for four years, following a dispute in 


settled. 
Immediate work will be found for 100 men, 


the wages price list. 
and ultimately 400. 


Tin-plate. 

It is considered so difficult to get remunerative contracts 
that at many works a day-to-day arrangement is being carried out. 
Fairly good business is being done, and the activity at work was 
shown last week by the receipt into stock of 105,474 boxes, while 
shipments exceeded 68,000 boxes. Stocks now consist of close 
upon 170,000 boxes. Loadings are going on to the Straits Settle- 
ments, Japan, several to America and various foreign destinations. 
There is not much demand for oil plates; chief orders are for 
medium-sized circular discs, black plates, and light plates of from 
32 to 38 wire gauge. The following are the latest Swansea quota- 
tions :—Ordinary tin-plate, I.C. 20 by 14, 112 sheets, 108 lb.; 
Bessemer primes, lls. 104d. to 12s.; wasters, lls. 3d.; 1.C. 20 by 
20, 56 sheets, 108 lb. Bessemer and Siemens primes, 12s. 14d. to 
12s. 3d.; washers, lls. 74$d.; I.C. ternes, 28 by 20, 112 sheets ; 
Siemens primes, 22s. to 22s. 6d.; C.A. roofing sheet, £9 5s. per 
ton; big sheets for galvanising, £9 ; finished black plates, £9 10s. ; 
galvanised sheets, 24 g., £12 10s.; block tin, £127 lis. Other 
Swansea quotations :—Copper, £61 ; lead, £15 10s. ; spelter, £20 5s. ; 
silver, 25$d. per oz. 


Light Railways. S 

This year promises to increase light railways and motor 

trams which are m favour in the colliery districts. At Llanelly a 

movement is expected in light railway. Interest is centred upon 

the Aberystwith line to the Vale of Rheidol, which isin repute in 

the season. The total receipts for last year were £3563, an 
increese of £58. 


Carmarthen Anthraeite Company. 
I hear that a company has been formed for working the 
anthracite coal measures in Carmarthenshire. The capital is 
named at £100,000 in £1 shares. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

On the whole the slight improvement felt during the pre- 
ceding weeks has continued in most departments. A specially 
healthy tone characterises the railway and engineering trades, the 
contracts which the South German State railways placed with the 
Steel Convention having tended to improve the general tone of the 
market. The locomotive shops are in good occupation, and are 
looking forward to a busy period, having recently received orders 
for 151 locomotives of different types for existing and proposed 
railway lines. Consumers continue to show much reserve, but a 
further reduction in quotations is not likely to take place. 
Current list rates are as follows: 
M. 13°75; roasted ditto, M. 19°50 ; Nassau, red iron ore, 50 p. ct. 
iron, M. 16°50; all per ton. Spiegeleisen, 10 to 12 p. ct. grade, 
M. 85 to M. 87 ; Rhenish- Westphalian forge pig, M. 74 ; Siegerland 





| 








Raw spathose ore, M. 12 to | 


ditto, M. 76; Bessemer, M. 83; basic, M. 65 to M. 66°40; Luxem- 


burg forge pig, M. 52°80 to M. 53°80; German foundry pig No. 1, 
M. 79; No. 3, 
Common bars in basic, 
M. 135; common plates, M. 118 ; 


boiler plates in basic, M. 128 ; 
sheets, M. 124 to M. 125; iron wire rods, M. 132°50. 


According to | 


M. 71; hematite, M. 83; all per ton at works. | 
M. 110°50 to M. 112°50; the same in iron, | 


Austro-Hungarian Iron Market. 

Business is lively in most departments of the iron jn. 
dustry ; large orders have not come in recently, but the work 
given out secures a regular employment for some weeks at least, 
In the machine department plenty of work has been secured, 
Reference was made in last week’s letter to orders for pig iron 
which the Prague Iron Company placed in Germany. Now the 
unsatisfactory condition on the Nord-Bahn has compelled the 
Witkowitz works to buy pig iron in Russia, and the Laura-Hiitte 
as well as the Upper Silesian Railway shops have received orders 
for 3000 sets of wheels and axles for the Austrian Nord-Balip, 
The strike among the scythe makers in the Alpine district increases, 
Of the Austro-Hungarian coal market nothing of special interest 
can be told, deliveries retnaining tardy and insufficient on account 
of the sinall number of wagons available. Output in coke is nich 
smaller than desired. 


Uncertain Feeling in France. 

Activity and the general tone of the iron market show 
weakness, and this has not been without influence on quotations. 
In the Nord and Pas de Calais districts, as well as in the Loire 
Department, a brisk activity is maintained at the collieries. Cozl- 
owners dread the introduction of the Boudenot Law, of June, 
1905, which tixes the working hours at the pits on eight and a-half 
hours per day. 


The Belgian Iron Market. 

A sluggish trade is being done, the slight improve. 
ment of previous weeks heing no longer perceptible. Competition 
among the larger works is very keen. Dealers show the utmost 
reserve, a feeling of depression having been noticeable in many 
The prices of bars can only be maintained with difficulty, 
and for plates the prices of 152°50f. p.t. for export and 160f. )).t. 
for home demand are only reluctantly paid. Girders are lengiid 
at £5 9s. for foreign sales, while for home consumption 157 ‘50f. )).t. 
is given. Less neglected and firm in quotation are rails, # fair 
amount of fresh work coming in. The consumption in engine coal 
has been slightly decreasing, and supplies, therefore, are no longer 
insufficient. House fuel continues in active and generally in 
creasing demand. 


cases. 


AMERICAN NOTES. 
(From our own Corresponde nt.) 
New York, January 23rd, 190s 

A FURTHER moderate improvement is shownin the steel industry ; 
it is below anticipations. Nearly all the ordersare small. A large 
volume of structural tonnage has been asked for at the steel 
offices in this city. The prices asked are the chief obstacle to 
business. A large amount of material is wanted for our Man 
hattan bridge, for the Eno building, ard for New York Central 
terminals. Rail orders are slow, and the office people here do not 
throw any more light on the prospects for big business. In order 
to stimulate tin-plate demand, prices were cut, but business did 
not follow. Standard Bessemer is held at 18 dols. in the Central 
West. Since the first of the year six merchant furnaces have 
blown in in the Central West. Consumers are everywhere holding 
off, which means a heavy demand when conditions and prices may 
warrant heavy buying; with so many furnaces shading prices, 
buyers feel their safety lies in awaiting the outcome of this 
irregularity. Among the recent orders are 4000 tons in small lots. 
There is now an abundance of rolling stock. The Rock Island has 
11,000 more cars than it needs; the St. Paul, 4300; the North 
Western, 4000; the Illinois Central and the Albion, 1000 each. 
It would take considerable improvement in trattc to utilise this 
idle rolling stock. Many railway systems owe large sums on rails 
already furnished, and they are now renewing their ‘* Short 
Notes” to get money. Many large producing interests have 
within the past week reathrmed former quotations, which is dis 
couraging to buyers. All wire products are to be held up. The 
Southern pig iron makers have Just held a meeting in this city to 
go over the situation. It was decided to hold No, 2 at 13°50 dols. 
and the intimation was thrown out that 14 dols. may be asked by 
February 15th. It is a question whether this general bluff of the 
great iron and steel interests will work. 

The strongest feature in the copper situation 
European movement. It is known that several 
companies will shortly be in the market, and that if prices of 
copper coincide with their views that business will be done on a 
large scale. Copper producers cling to the belief that things are 
working their way. A few large lots were sold yesterday for 
local consumption. Since January Ist exports of copper amount 
to 20,398 tons. Yesterday 300 tons were shipped to Europe, and 
1000 tons will go ina few days. The resumption of so many tin 
mills is having a favourable influence on tin. Prices on dock to 


is the heavy 
large electric 


| day » 244. 


the Rhewish-Westphalian Gazette, the Siegerland Iron Ore Union | 
resolved on a reduction in output of 10 per cent., in consequence | 


of a reduction of 25 per cent. in the output of pig iron which the 
Siegerland ironworks deemed necessary, and which will probably 
prevent the latter from taking the purchased quantities of iron ore 
in time. 


Production of Pig Iron in Germany. 

According to statements of the Union of German Iron 
and Steel Masters, the output of pig iron in Germany, including 
Luxemburg, was, for December, 1907, 1,306,375 t., against 
1,112,225 t. in November, 1907, and against 1,064,036 t. in Decem- 
ber, 1906. The Steel Conyention granted an export bounty of 
M. 15 p.t. for semi-fmished steel and for finished articles for 
further three months. Negotiations concerning the forming of a 
German Bar Convention have, according to the Cé/ner Volks- 
Zeitung, ended unsatisfactorily. The Luxemburg Pig [ron Syndi- 
cate resolved to extend the reduction in output of 40 per cent., 
which was agreed to for the first quarter, also for the second 
quarter of this year; at the same time the prices for good 
forge quality were reduced M. 2°50 and M. 3 p.t. Owing to a 
slackening off in demand, the Siegerland ironniasters not merely 
reduced wages, but they have also been compelled to restrict out- 
put ; within a fortnight two blast: furnaces have been blown out at 
one establishment. 


Good Accounts from Silesia. 
The mills and factories of the Silesian district are well 





occupied, and a steady tone characterises the various departments, | 


a slight improvement in demand and inquiry having been felt 
during the week. Ata meeting of the Upper Silesian Steel Works 


an advance of M. 5 p.t. in the prices for bars and hoops was | 


resolved upon, as demand and consumption in these articles had 
been increasing. 


Krupp Works in Roumania. 

The Friedrich-Krupp Company is reported to have entered 
inte negotiations with the Roumanian Government regarding the 
building of a branch establishment in Bucharest. The Roumanian 
Government own two establishments, the arsenal and the ammuni- 
tion shops, the working of which is a considerable burden, 
financially, to them. Now there is talk of these establishments 
being taken over by Krupp for a period of seventy-five years ; 
they would become branch establishments, supplying in the first 
instance arms to the Roumanian artillery, but would also take in 
orders for the neighbouring countries. 


Ccal in Germany. 
A strong demand has been coming in, the firm tone of the 
market increasing rather than otherwise. Changes in price have 
not taken place since previous reports, 








Business in lead is of small proportions. 


PERSONAL AND BUSINESS ANNOUNCEMENTS 


THe British MINING AND MetaAL Company, Limited, of 
24, Minories, E.C., informs us that it is about to move to new 
offices at Lloyd’s Avenue House, Lloyd’s Avenue, E.C. 

James B. Perrer AND Sons, Limited, have just been awarded 
a special prize and a gold medal, given by his Majesty the King of 
Italy, for the best oil engine for agricultural purposes exhibited at 
the Royal Italian Exhibition at Cologna Veneta. 

Messrs. Myron H. Lewts AnD CLirrorDd B. Moore, editors of 
Waterproofing, announce that they have opened offices in the 
St. James Building, 1133, Broadway, New York, where they will 
conduct a general consulting engineering business in waterproofing, 
foundations, hydraulics, and reinforced concrete. 

Tue Eschweiler Aktien-Gesellschaft fiir Drahtfabrikation, of 
Aachen-Rothe Erde, informs us that it will in the immediate 
future be completely amalgamated with the Gelsenkirchener 
Bergwerks-Aktien-Gesellschaft, Abteilung Aachener Huetten- 
Verein at Aachen-Rothe Erde, and that its London representative 
will be Mr. Otto Gossell, 110, Cannon-street, London, E.C. 

Mr. H. A. BALcHIN, F.C.1.S., and Mr. G. F. Schulz, who wer: 
secretary and chief inspecting engineer, respectively, to th 
Alliance Electrical Company for seven years, have recently joined 
partnership under the title of Balchin and Schulz, to carry on the 
business of electrical and general engineers and contractors «1 
Lennox House, Norfolk-street, Strand, W.C. 

THE gas department of Bruce Peebles and Co., Limited, has, a 
from January Ist, been transferred to a private limited company 
under the style of Peebles and Co., Limited. There will be nv 
change in the active management, as Mr. Carmichael Peeble- 
remains managing director and Mr. George King Grieve managet 
as formerly. The address of the company will be Tay Works 
Bonnington, Edinburgh. 





ConTRACTS.—Galloways, Limited, have secured the contract for 
the hydraulic pumping plant for the New Dock at Swansea. There 
are to be five steam pumping engines, each having a capacity of 
730 gallons a minute against. an accumulator pressure of 7501b. 
per square-inch. Included in the contract are condensing plants, 
accumulators, boilers, feed pumps, filters, economisers, &c.~-The 
Atlas Engineering Company, Levenshulme, Marichester, has secured 
a repeat order for composite resilient. road wheels from the Van- 
guard Motor Omnibus Company to be fitted to Milnes-Daimler 
motor omnibuses.—The refrigerating machinery for the new 
Mexican transport steamer General Guerrero, just launched by 
Messrs. Vickers, Sons and Maxim, has been supplied and erected 
by the Linde British Refrigeration Company, Limited. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is comm unicated from abroad the name and address 


of the Commu nicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 


drawings 


Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 


25 uthampton-buildings, Chancery-lane, London, W.C., at 8d. each. 


The jirst date given ts the date of application ; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of 


the complete specification, 


Any person may on any of the grounds mentioned in the Acts, within two | 
months of the date given at the end of the abridgment, give notice at the | 


Patent-ojice of opposition to the grant of a Patent, 


STEAM ENGINES AND BOILERS. 


76, January 4th, 1907.—1MPROVEMENTS IN OR RELATING TO 
HEATING FURNACES FOR STEAM BOILERS AND THE LIKE, /y 
(il Moche, of 6, Bagergatan, and Karl Alfred Pettersson, of 
Nal ping. 


In accordance with this invention an air-heating chamber is | 
arranged within the chimney, and separated from the combustion 


chamber by a wall of blocks of a form described in the patent. 
The air passes from the air-heating chamber by way of slots 
arranged within the blocks. The valve « shown in Figs. 1 and 2 
serves for the admission of air. This air passes into the pipe /, 
which is arranged in zig-zag or serpentine form and set in the 
brickwork in or below the sole of the flue «Figs. ] and 2. The 
mouth ¢ of the said pipe opens into the air-heating chamber « 
arranged in the chimney flue /—Figs. l and 2. In the chamber ¢ 
are arranged the hollow blocks g-—Fig. 2. These hollow blocks 
are recessed, the recesses /— Fig. 1—being open at the edge g! and 
closed at the edge g*, whilst at ¢ they have a separate outlet. 
These hollow blocks are arranged next to each other, so as to form 
a wall, and in such manner that the open edge g! is facing the 
chamber ¢, and the closed edge g? is facing the boiler, and the 
blocks project about one-half into the combustion chamber / 


. Boller Five“ “Y 
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Fig.3 


Fig. 1. ‘The hollow blocks are in contact on one side with the 
flames, and on the other side the air, which had already been 
subjected to preliminary heating in the pipe ) and the chamber ¢, 
passes into the recesses of the blocks, where it becomes -highly 
heated. It passes then through / and / into the chamber /, where 
the air and gases become mixed together, and pass together through 
the flues 1.72 of the boiler w. Air which is heated up to the 
ignition and combustion point is thus introduced through the 
hollow blocks, and therefore contributes greatly to increase the heat- 
ing efficiency and thecombustion of smoke. The products of com- 
bustion pass through the boiler flues and enter the spaces = 21, the 
partition p! separating the latter. From the said spaces the flues 
lead to the right and left sides of the boiler. Before passing 
from the flues » to the chimney flue f the combustion products 
traverse a chamber o and a collector chamber p, from which latter 
they pass into the flue f and the chimney, and thus are utilised 
during the latter portion of their circulation for heating the 
masonry, &c., with the object of increasing the heat in the air 
chainber e.—January 15th, 1908. 


13,591, June 12th, 1907. — IMPROVEMENTS IN WATER-TUBE 
pon ane, by Harry Del Mar, of 428, West 124th-street, New 
ore, 

This invention has particular reference to those water-tube 
boilers which have an upper series of crossed tubes and a lower 
series of staggered tubes, running parallel to one series of the crossed 
tubes, and a batile, the tubes being connected together by headers, 
which have portions of them bowed outwards. The invention con- 
“ists of the adoption in the above type of boiler of two series of 
headers for combining and connecting the tubes together, the 
“'pper series of headers being relatively wide, and accommodating 
three vertical rows of tubes, and the lower series of headers having 
their upper portion straight and their lower portion sinuous, or 
serpentine, In order more readily to accommodate the staggered 
tubes, In the accompanying illustration, which shows a form of 
the invention, the’ boiler is provided with a steam drum, and its 
sides are formed essentially of the upper and lower headers A A, 
BB, while at the corners are water-legs, which connect the steani 
drum by the down-flow pipes. The upper headers are relatively 
wide, so as to admit of three rows of tubes, as shown in Fig. 2, and 
they connect with the steam drum by the tubes C, which are 
‘ranged between the rows of tubes E, which are of cross-sectional 
type, and are diagonally arranged so as to extend from the upper 
headers to the lower headers. There is a baffle plate, which 
extends across the boiler and for its full length, which is claimed 
a to baffle the gases that they pass into the combustion cham- 
er F, from which they can pass back between the upper tubes 
EH, and finally pass out through the stack. The bafile can, 


~ 


t 





however, be differently arranged, and, it is claimed, omitted, 
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pentine part of the header can be made in a different part if 
preferred.—Juxuary loth, 1908. 


PHASE TRANSFORMERS. 


24,582. November 3rd, 1906.—IMPROVEMENTS IN PHASE TRANS- 
FORMERS ESPECIALLY APPLICABLE FOR TRANSFORMING SINGLE- 
PHASE ELEectric CURRENTS TO POLYPHASE CURRENTS OR 
Vice versa, Bruce Peebles and Co., East Pilton, Edinburgh, 


burgh. 

This invention, which has for its object to combine the advan- 
| tages of a single-phase transmission with those of polyphase 
| motors, while obtaining also a high power faetor, is especially 
| adapted for railway work. The single-phase current supplied to 
the locomotive will in the phase converter be transformed into a 
polyphase current of the same periodicity, but either the same or 
a different voltage with polyphase current will be supplied to the 
driving motors. In its simplest form the phase converter consists 


rotating secondary. Referring to the illustration, I., IT, III. are 
the three phases of the winding of the induction motor stator, 
having a laminated core. T is a compound transformer having 
three phases C), Cu. and Cis. Q is a squirrel-cage winding on 
the rotor of the induction motor. W is another winding’on the 
same rotor and connected up to the commutator, which is not 
shown, but on which bear the brushes B. It will be seen that 
the single-phase current, which is transmitted by one trolley 
wire and rails, is supplied to two of the stator phases 

| phases J, and II., whereas the terminals of all three phases 
are connected up to the leads going to the motors driving 
the train or locomotive 1.3.2. Part of the supplied single-phase 
current will pass through the leads 1 and 2 directly to the motors 
| driving the train. The rest will pass into phases I. and II. of the 
phase transformer and produces motoring action. By the action of 
the currents in the squirrel-cage winding Q on the rotor, energy is 
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transformed from phases |, and H. into phase II., which neglect- 
ing losses for the moment generates the same amount of energy, 


required in lead 3. The rotor of the phase transformer, as stated, 
carries another closed winding W connected to a commutator, the 
brushes B of which supply an exciting current through the leads 
/; (a ly from the polyphase winding of the stator. For this purpose 
the stator winding are tapped at suitable pointsxy:. The 
machine is thus excited, so that no wattless current is taken from 
the line when running light. As the driving motors generally have 
wide air gaps and take big lagging current, it is advisable to 
arrange that the voltage of the polyphase exciting current is auto- 
matically altered in accordance with the magnitude and nature of 
the load. Thiscan be done by taking the exciting current from a 
compound transformer T conneeted to the polyphase side of the 
stator winding. In this way the polyphase voltage may be kept 
constant or increased as the load comes on, while the wattless cur> 
rent taken from the single-phase supply is reduced to a negligible 
amount. 
phase transformer, whose principle is well known from the works 
of Ferraris and Arno, a practical machine especially adapted for 
railway work. Ferraris and Arno used the uncompensated phase 
transformer only for starting single-phase motors, while in the 
present instance it is used for supplying three-phase current the 
whole time, and for compensating the wattless current in the 
single-phase supply. For starting up the phase transformer from 
the single-phase supply an auxiliary winding on the stator may be 
used according to well known methods. In many cases it will also 
be possible to use that phase of the polyphase winding which is not 
connected to the single-phase supply as an auxiliary winding. A 
number of modifications are given, and there are five other ilhts- 
trations. --/aauary 15th, 1908, 


ALTERNATORS. 


COMPOUNDING OF ALTERNATE-CURRENT DyNamo ELEctTRIC 
MACHINES, Siemens Brothers, of York Mansions, York-street, 
Westminster. 








| without affecting the invention, and likewise the bent and ser- 


and Jens Lassen La Cour, 30, Northumberland-street, Edin- | 


of a polyphase induction machine with stationary primary and | 


and is so enabled to supply to the driving motors the current | 


This new arrangement of excitation thus makes the | 


14,838. June 27th, 1907.—IMPROVEMENTS IN UR RELATING TO THE | 


machines, according to Blondel’s system advantage is taken of the 
reaction due to the current generated, the generator current or a 
transformed current proportional thereto being conducted into the 
armature of an exciting machine working synchronously with the 
generator. The present specification points out that these methods 
have the disadvantage that the field, which influences the commu- 
tator tension, depends not only on the generator current, but. also 
on the continuous current simultaneously flowing in the armature 
of the exciting machine. The reaction of the continuous current 
delivered by the compounding exciting machine alters the field due 
to the impressed generator current in form, size, and position 
relatively to the poles, and therefore detracts from the compound 

ing action of the field on the commutator tension. A further 
disadvantage given is that the lines of force due to the generator 
current, and producing the compounding effect, cannot distribute 
themselves uniformly along thecircumference of the armature owing 
to the presence of the consecutive projecting poles and gaps. The 
arrangement has been improved by making the compounding excit 

ing machine with a ring-shaped stator surrounding the rotor, 
and in connection with this the reaction of the continuous current 
is neutralised by means of a compensating winding placed on the 
inducing part and connected in series with the commutator 
current. _In the latter arrangement the usual form of compen 

sating winding has been adopted. Thus in a two-pole machine 
the two halves of the winding were uniformly distributed, one 
on either half, on the circumference of the stator. The reaction 
field of the continuous current is not sufficiently neutralised, 
however, with a uniformly distributed compensating winding on 
account of the short-circuit current flowing in the momentarily 
short-circuited coils, and accordingly the regular formation of the 
reacting field of the alternating current in the zone of commuta 
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tion is impaired. According te the present invention, in order to 
produce as favourable a compounding as possible with equally 
favourable conditions of commutation, the number of turns per 
inch in the compensating winding is increased near the line of the 
brushes in such a way that proper commutation is obtained 
without interfering with the ordinary object of the compensating 
winding. The outer ring f in the drawing constitutes the 
inducing portion and the inner ring « the armature. The field 
magnet f is shown as a gramme ring simply by way of example. 
It is provided with a uniformly distributed exciting or main 
field winding, which is shown in the drawing by the thick lines. 
The exciting current is conveyed to this tield winding through 
the inductors 1 and 2. With the two-pole winding in the example 
illustrated the magnetic axis lies along the line ..r, with poles at 
w and s, the current being in the direetion indicated by the 
arrows. The armature, as furnished with commutator and slip 
rings, delivers the exciting current through the conductors 5 and 
{ to the field magnet of the alternating-current generator. There 
is only one winding on this armature, three slip rings being con- 
nected to suitable points on the winding. A series transformer ¢ 
is introduced into the group of conductors / so as to regulate the 
variation of tension of the armature according to the particular 
conditions and requirements. The compensating winding arranged 
on the inducing part f contiguously with the field winding, as 
shown by the dotted lines, is traversed by the continuous current 
taken from the commutator in connection with the magnetic 
axis y y. The coils of this compensating winding are distri- 
buted, as shown, over the circumference of the stator, being placed 
more closely together on the commutation line vy. The windings 
for producing the commutating fields can be arranged on special 
poles or teeth as usual. These poles would be in the region of 
the line yy, and might be placed round one specially large tooth 
on the axis y y.—January 15th, 1908. 





SINGLE-PHASE MOTORS. 


15,453. July 4th, 1907.—IMPROVEMENTS IN AND RELATING TO 
SINGLE-PHASE ExLectric Motors, Marius Latour, of 22, Rue 
de Tocqe ville, Paris. 

The object of this invention is to provide single-phase motors of 
the commutator type, with a commutating field, without the 
employment of a special winding for this purpose. The invention 
| consists in so arranging the field coils that they themselves produce 
| the desired commutating field. This is accomplished by dephasing 
the currents in adjacent field coils, so that these currents produce 
a commutating field in the space between adjacent sides of the 
coils. The illustration shows diagrammatically an alternating 
current commutator motor with the desired current distribution 
in the field magnets for compensating for armature reaction pro- 
ducing the cross magnetisation of the motor, and producing « 
commutating field. The brushes are shown at B B'. The small 
circles, shown at C, represent a compensating winding distributed 
around the field magnets, and carrying current of proper amount 
and phase to neutralise the armature reaction. D represents the 
main field coils which produce the cross magnetisation of the motor, 
and E represents coils for producing the commutating field for the 
armature coils short-circuited by the brushes. The conductors are 
| shown with different formsof cross section simply todistinguish them, 
and the relative directions of current in the several conductors of 
each winding are shown by shading. For instance, if in the 
unshaded conductors of the compensating winding UC the current 
at any instant is assumed to be passing upwards from the plane of 
the paper, the current in the shaded conductors will be passing 
| downward. The main field coils D are placed in slots 1, 2, 3, 4. 

These slots are separated by magnetic lugs or teeth, which form 
the poles for the commutating field. If the currents in the con- 


For the purpose of compounding synchronous alternating-current | ductors in slots 1 and 2 are compared, it will be seen that in the 
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compensating winding conductors the current is passing upwards 
in slot 2 and downwards in slot 1, while in the conductors of the 
field coil D the current is passing downwards in both slots. The 
main field coils D are ordinarily connected in series with the com- 
pensating winding, so that the currents of these coils are in 
phase. Consequently the currents in the compensating winding 
conductors and field coil conductors in slot 2 oppose each other, 
while the currents in the corresponding conductors in slot 1 assist 
each other. The currents in the conductors of the commutating 
coil E are in opposite directions in slots 1 and 2, and furthermore, 
to secure a commutating field of the proper phase, these currents 
should be out of phase with the currents in the compensating wind- 
ing and main field coils. Consequently, considering the ampéro 
turns, as a whole, in slots 1 and 2 it will be seen that the currents in 
these slots differ both in magnitude and in phase. Comparing 
the currents in these slots with the currents in slots 3 and 4, i 

will be seen that the currents in slots 1 and 4 are of the same 
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magnitude, and are displaced in phase 180 deg. 





| the draw 
| the drawing. 


| them. 





| 8469. 


Similarly the | 


currents in slots 2 and 3 are equal in magnitude and displaced in | 


phase 180 deg. Therefore, if the conductors in slot 1 are con- 
nected in series with the conductors in slot 4 to form a single coil, 
as shown, and if the conductors in slot 2 are connected in series 
with the conductors in slot 3 so as to form a second single coil, and 
if the currents in the two single coils thus formed are each 
adjusted in magnitude and phase so that the ampére turns to each 
slot are the same as those which would be produced by the 
arrangement of the diagram, these coils will serve as main field 
coils, and also produce a commutating field of proper amount and 
phase, and assist in forming a compensating winding. To preduce 


the desired difference in amount and phase in the currents in the | 


adjacent field coils, the connections shown in the lower illustra- 
tion may be employed. 


F! and F? represent the field coils, these | 


coils are connected in parallel, and the impedance .G is placed in | 


series with one of the coils. 


By adjusting the amount of this | 


impedance the relative amounts and phases of the currents in the | 
two field coils may be adjusted to produce the desired commutat- | 


ng fieid: Another illustration is also given. 


CRANES. 


October 11th, 1907.—ARRANGEMENT FOR GUIDING THE 
Rope IN CRANES OR LIFTING DEVICES, 
2, Ilmenaustrasse, Liineburg, Hanover, 


* 


22,474. 
LOAD-SUPPORTING 
August Elsing, of 
Prussia. 

This invention has for its object to prevent the rotary motion 
of crane ropes when they are loaded, and, at the same time, to 
allow the rope movement in all directions. This is attained by 
connecting by means of .a special hinge the carrying rope or the 
hook, or a member interposed between these two members with 
the framework of the crane by an extensible rigid link, so that 
rotation of the rope is prevented and movement allowed for. The 
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device illustrated is obvious, and needs no explanation. 
to allow of turning with such a guidance, the inventor states that 
it is preferable to make the rigid link engage with an intermediate 
or carrying member secured to the rope in or to which the hook is 
pivotally—and, if desired, resiliently—connected. One embodi- 
ment of the invention is illustrated in the accompanying drawing, 
in which Fig. 1 is a side elevation of a crane constructed in pate 4 
Fig. 2 illustrates the fastening of the 

Fig. 3 shows to enlarged scale, partly 


ance with the invention. 
link to the jib of the crane. 


January 15th, 1907. | 
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in section, the carrying member suspended from the supporting 
rope, to which the said rigid link is engaged, and Fig. 4 is a side 
elevation. —Janvary 15th, 1908, 


KILNS. 


14,093. June 18th, 1907.—IMPROVEMENTs IN Rotary KILNs, hy 
William Ross Warven, of No. 5, Nassau-street, New ¥ ork. 

This invention relates to a rotary kiln having sub-divisions pro- 
viding compartments communicating with a common chamber, the 
flame passing from this chamber simultaneously into the several 
compartments, and the sub-divided portion of the kiln having a 
space extending transversely through it. This space can if desired 
diverge at opposite extremities, and communicates with the | 
extorior of the kiln without having any communication with the 
interior. Such space allows for cooling, which adds to the life of 
the kiln, and renders it easier to construct. One form of the 
invention is shown in the illustration. The material to be treated 
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It will be seen that the top ball bearings upon which the pulley is 
mounted take merely the pull of the belt and the small downward 
thrust due to the weight of the pulley and due to the friction of 
the keys during feeding. The lower ball bearing at the bottom, 
of the feed sleeve not only supports the spindle concentrically, 
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is fed in at the intake. ‘The outlet is shown at the other end of 
i The part D comprises two or more compartments, 
the latter being formed of shells with a space or spaces between 


usual steel tires are used to rotate them on the trunnions. The 


cooling space allows of the circulation of any suitable cooling | 
The tlame introduced through the inlet passes from the | 


medium. 
common chamber to the sub-divisions in D, in contradistinction to 
the divided kiln, wherein hot air or gases circulate, or in which 
actual flames do not enter the sub-divisions. 


chamber, as in the present cause, it is claimed that material 
advantage results in effective heating and expedition in operation. 
—Jannary ldth, 1908. 


TELPHERAGE. 


April 11th, 1907.—IMPROVEMENTS IN OR RELATING 
AERIAL WIRE Ropeways, by Joseph Walwyn White, 
Ashton Drive, Hunts Cross, near Liverpool. 

In erecting ropeways some trouble is at times experienced due 
to the sharp bending of the carrying rope over the saddle 
supports 
each standard or station. 


TO 


of 


The weight of the load when passing 


comes over the relatively sharp crown of the curved rope and | 


tends unduly to wear the top strands on the curved part of 
the rope. 
ing ropes on the locked coil principle to be used, instead of lead- 


Saddle Piece 
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ing the ropes downwards over the saddle castings, they only 
have a very slight downward direction, and are carried around 
castings of a quadrant, or other segment of a circle, which are 


The shells are bound together by strong bands, and the | 


where the end of the rope is brought downwards at | 


To obviate this trouble, and to enable stiffer carry- | 


but it also takes the upward thrust and any downward thrust 
usually taken by thrust bearings or thrust washers in such machines, 
It has been found that all bearings of this type will take end 
thrust as well as load even at high speeds. It is claimed that the 
above construction reduces the cost of manufacture and provides a 
more efficient machine.—Jun vary 15th, 1908. 


By letting the | 
actual flame pass into such sub-divisions from the common | 


ELECTRIC MELTING FURNACE. 


| 5701. March 9th, 1907.—AN Improvep ELEcrric MELTING 

FURNACE, by John William Mackenzie, 40 Chancery-lane, 

| W.C. A communication Jrom Ludwig Bolle and Co., "Clemell- 
schaft mit beschrankter Haftung, of 2, Ziegelstrasse, Berlin, 

This furnace is designed to give very high temperatures. In 
| such furnaces it is usual to have the electrodes consisting of con 
| centric rings, and the annular electrode forming the centre con 

structed so as to be part of the melting vessel. The inventor: 
| claim the modification of existing practice, as about to be described, 
| ensures continuous melting, and preserves the central electrode. 


| For this reason the electrodes are curved on the side towards the 
| melting pot, which is arranged in the middle or focal point. The 
melting pot does not form an electrode directly connected with 
the current circuit, but acts as an intermediate electrode into 
| the centre of which all the current radii starting frem the curved 





| N°5,751. 


CH 











ie 7, 
GEG, TP 
Mitt 
CUAL IMYS LD 
hkh i hb 


Z 
4) 


4 





fixed to the sides of the crosshead of a standard or terminal, in | 


a nearly horizontal position. 
carrying rope.is only a matter of a few inches. The engraving 
illustrates the invention. The ropes « pass over the usual saddle 


pieces, but instead of being carried down past the saddle pieces, | 


they are carried across the crosshead at a slight incline to quad- 
rants or other segments of circles d secured at the sides of the 
crossheads. 
the length of the crosshead, after which they are clamped to 


the crosshead by any suitable form of clamping device such as 


shown. 


January 15th, 1908. 


MACHINE TOOLS. 


6187. March 14th, 1907.—IMpROVEMENTS IN OR RELATING TO 
DRILLING MACHINES, by Alfred Herbert, of Fern Bank, Kenil- 


The ropes pass round these quadrants and so along 


Thus the vertical deflection of the | 
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worth, and Percy Venables Vernon, of Penvorn, Manor-road, 


Coventry. 


This invention relates to drilling machines of the type in which | 
the spindle is driven by a pulley at its upper end, mounted con- | 


centric with the spindle, but rotating on a fixed sleeve. It will be 


seen that the fixed sleeve takes the pull of the belt. 


| tomary also to provide the spindle with one bearing in the sleeve 


| above mentioned and another in the feed sleeve. 


The latter does 


| not rotate, but is moved axially to feed the drill, and it has a rack 


| upon it engaged by a pinion. 


usual to provide thrust bearings or washers. .The object of this 


| invention is to simplify the above construction and to enable the 


| engraving. 
| It is supported on a pair of ball bearings. 
but has no bearing in it, as is | 
In order | 


drill to run at higher speeds. 
The pulley is mounted concentric with the spindle. 
The spindle B passes 
through the upper sleeve, 


customary. At its lower end it passes through the feed 


sleeve, but has no sleeve bearing in it, and below the feed | 


sleeve it is provided with a collar. Upon this rests the inner 
track or ring of a ball bearing. This inner ring is screwed upon 
the spindle so as to rotate with the spindle and also to be fixed 
endwise toit. The outer track is carried by an enlarged part of 
the feed sleeveas shown. Between the two tracks lie the balls, 
and the whole is enclosed by a dust-excluding washer. In this 
manner the spindle is supported concentrically with the feed sleeve, 


It is cus- | 


At both ends of this sleeve it is | 


The construction is shown in the | 


electrodes meet. Thus, notwithstanding that the pot is not 4 
| directly-connected electrode, the whole energy of the current and 
of the heat meets there, and as every effective stream line con 
| sists to a certain extent of two current radii, which connect the 
| melting pot with the two directly-connected electrodes, the 
length of the current course is, as a matter of course, doubled, 
and the production of heat considerably increased, whilst, as 
compared with the above-described arrangement of concentri: 
rings, there is double the distance apart of the electrodes, and 
thereby currents of greater tension may be employed. In the 
| accompanying drawing some forms of such a melting furnace are 
diagrammatically illustrated. In the arrangement shown in Fig. | 
| the central point from which the curves which form the insides of 
the electrodes B and C are struck is arranged to come within the 
centre of the melting pot, which is enclcsed by a resistant or heat 
ing mass of carbon or graphite powder. At the front and behind 
are the bridges, which may consist of carborundum, the whovle 
being enclosed in fire-brick. The current flows in the direction of 
the arrows. The other drawings are modifications of the inven 
tion, and are self-evident. —January 15th, 1908, 
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THE TRAINING OF ENGINEERING 
APPRENTICES. 
No. I1.* 


Tux Educational Committee of the North-East Coast 
Institute of Engineers and Shipbuilders some four years ago 
jssued a report on the subject of the training and education 
of vouths in engineering workshops. The report was 
accompanied by certain mode] regulations which were 
suggested for use by firms in the handling of youths. In 
this report the regulations were divided into two heads — 
first, those dealing with ordinary apprentices; and 
secondly, those dealing with pupils. The term “ appren- 
tice’ is described as meaning the youth who enters a 
works to learn one or other of the trades or handicrafts 
therein practised—who serves the usual term of years, 
who may or may not attend evening science classes, but 
who does not attend a systematic University day course 
of instruction during his apprenticeship, and whose 
object is to qualify as a tradesman. The term “ pupil” 
is, on the other hand, understood to refer exclusively to 
those who enter works with a view to fitting themselves 
for the higher branches of the profession, and who have 
attended, or will attend, a systematic course of instruc- 
tion at University college day classes. 

\With regard to the apprentice class, a system of marks 


was devised for examinations, time-keeping, conduct, and | 


progress in the shops. A small monetary value is 
attached to the marks whereby virtue is not allowed to 
go entirely unrewarded, 
understood, no fixed scale was drawn up. 
tions for “pupils” are divided 


The regula- 


college, and who have obtained an approved certificate or 
a pass degree in engineering science or naval archi- 
tecture. These, it was suggested, will serve three 
years’ pupilage with a small seale of pay. Those who hold 
honours degrees are treated similarly, except that the scale 
of pay is higher. 


in these cases it is suggested that a certificate showing 
they have passed the matriculation examination required 


for graduation in engineering science at a science college | 
of University rank should be acceptable as evidence. | 
The Scheme B pupils are to attend for at least three | 


academical years the degree course of study at a Univer- 
sity college, during the currency of their pupilage, which 
will extend over six years, including the time spent in 
college. The pay of youths under this scheme is to be 
that of ordinary apprentices plus 4s. per week subsequent 
to their first year’s training. Scheme C provides that 
youths who have entered the works as apprentices may 
pass into the Scheme B for pupils by passing the matricu- 
lation or equivalent examination prescribed. 
under this scheme be able to obtain leave to attend 
college day classes, and receive promotion with 
regard to pay. The time served will be a minimum of 
six years, including that spent at college. With regard 
to advancement of an apprentice to pupil rank, this is 
purely at the option of the employer, and in selecting 


under Scheme C, other things being equal, preference will | 


be given to the sons of workmen and other servants of 
the firm. Promotion in general, and admission to the 
drawing-oftice in particular, is dependent under Schemes 
A, B, and C, upon merit and conduct. Such are the out- 
lines of the North-East Coast Institute of Engineers and 
Shipbuilders’ scheme. Although some four years have 
elapsed since its inception, it is to be feared that its 
adoption has not been very wide. 

Swan, Hunter and Wigham Richardson's System. 

This firm has adopted the above plan in a modified 
andimproved form in the engine and boiler shops at Walker, 
and the results of the four years’ practical working of the 
system as regards the apprentice class formed the sub- 
ject of a paper recently read before the above institution 
by Mr. W. G. Spence. To this paper we are indebted for 
the following particulars. Marks are awarded on the 
following graduated scale for examination passes :— 


Marks Marks 








: Ist | 2nd 
toard of Education, South Kensington class. class. 
Seience subjects... 0... ... Stage 1...; 30 y 
a es 50 30 
$.. 85 5 


Honours | 110 70 


Mathematies— Division I. Stage 1.. 30 20 


2..:; 60 30 
3:, 85 50 
a, “Sa.t 20 50 
$e Honours | 140 80 
Division I. Stage 5... 85 50 
6 85 50 
93 7 110 70 
: ” “ .. Honours 170 = 100 
Freehand drawing 36 
City and Guilds— 
Science subjects—Preliminary ... .. a 30 20 
” 9 Ordinary... .. 5 30 
S Honours aes Oe —_ 85 50 
Durham College of Science (Evening 
Classes) - 
Division ... . l. Tot: EE: §: 
Elementary stage ... Sid sae 5a) ee ae 10 
Nenier stage. >. ........ < se uivane (QO ae | ae PB 


Advanced stage 100} 70|' 50 | 30 


Marks are only given for examinations passed in the 
year for which the certificate is issued, except in the case 
of those students who sit for the “ Honours” examination, 
having already passed the advanced stage in some 
previous year. Such students, in case of failure to pass 
the “Honours” examination, will be allowed to count 
the marks they earned previously at the advanced exami- 


* No. II. appeared January Bist. i 





nation. This is done with a view to encourage apprentices 
to take the higher courses of study. 

Students are expected to show improvement each year 
in the results of their examinations, and the full marks 
allowed for any given pass can only be obtained in one 
year. 
same pass a second time, the marks obtainable will be 
reduced by 10 per cent. 

Marks are also awarded for timekeeping, the maximum 
being 120; for every hour lost one mark is deducted, 
unless the apprentice is absent on special leave or for 
sickness, if certified by a doctor. For good conduct, 
industry, and progress, in the workshops a maximum of 
120 marks is obtainable. These conduct marks are 
awarded by the foreman quarterly on the following 
scale :—Very good, 120; good, 90; fair, 60; moderate, 30 
marks. 

The marks are only a means to an end. They form a 
tangible asset to their possessor. An apprentice securing 
180 marks in the aggregate has his wage increased to the 
extent of sixpence per week for the ensuing year. Those 
gaining marks in excess of 180 have their week’s earnings 
increased pro rata. On the other hand, no payment 





Although payment of wages is | 


into three schemes. | 
Scheme A is for youths who have passed through a three | 
or four years’ engineering day course at a University | 


Scheme B is for youths who desire to | 
combine workshop experience with college study, and who | 
hold no certificate or degree from a University college. | 


They will | 


under this scheme is made to lads obtaining less than 
180 marks, while those who fail to obtain a reasonable 
number of marks for timekeeping, good conduct, industry, 
and progress, are subject to dismissal. In each depart- 
ment of the works a diagram (see below) is hung up, on 
which the relative position of each apprentice in order of 
merit, the weekly rate of supplementary pay he has 
earned for the current year, and the marks gained in the 
preceaing year are shown. Mr. Spence states that, 
although it is perhaps somewhat premature to attempt 
the deduction of general conclusions from only four years’ 
| data, the introduction of the system caused a general 
stimulus among the apprentices. There has been a dis- 
| tinct amelioration in timekeeping. With regard to the 


Should the student only succeed in obtaining the | 


| addition the privilege will be extended to the next in order 
of merit. Without causing material inconvenience or 
disorganisation, some large engineering employers have 
extended similar privileges to all youths who give serious 
| attention to evening class work. 

That the system of allotting marks has had a good 
moral effect on the apprentices engaged at the Neptune 
Works is shown by the gradual decrease in the number of 
| lads who gain no marks at all, and with slight alterations 
| to suit special circumstances, the North-East Coast 

method should also prove almost universally adaptable. 

Richardsons, Westgarth and Co.’s System.—In October, 
1903, this firm also put into operation at the Hartlepool En- 
gine Works the system of advancement for apprentices 
which was recommended by the North-East Coast Institute 
of Engineers and Shipbuilders. Briefly, their scheme is as 
follows :—At the end of September in each year, each 
apprentice is awarded marks as follows:—For each 
approved examination in science or in practical mathe- 
|matics passed during the year, 20 marks; for each 
approved examination in science or in practical mathe- 
matics passed during the year (advanced stage, first class), 
|40 marks; for time-keeping, a maximum of 40 marks; 
for good conduct, perseverance, and progress in the work 
shops, a maximum of 40 marks. Marks for timekeeping 
are deducted at the rate of one mark for every three 
hours lost, but no deduction is made for special 
leave, or for sickness, if certified by a doctor. Conduct 
marks are awarded by the chief foremen of departments 

on the following scale :—Very good, 40 marks; good, 30 

marks; fair, 20 marks; moderate, 10 marks; bad, nil. 

An apprentice obtaining 60 marks has the sum of six- 

pence added to his weekly rate of pay for the ensuing 

year, and for marks in excess of 60 his rate is propor 
tionately increased. For example: An apprentice passing 
in two science subjects at the Evening Science Schools 
in May is entitled to 40 marks; for very good time- 
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| human factor enters into the problem here, and, although 
|no doubt the foremen endeavour to allocate the marks 
| conscientiously, there is a natural desire on the part of 
| each foreman to see the names of the youths under his 
| charge well up on the list, which is liable to bias the 
| judicial faculty. On this account it will probably be 
| advisable to ‘reduce the number of marks given under 
| this heading. 

It appears that the number of apprentices who do 


of the whole, and that, except in a few exceptional 
cases, the work is of a rudimentary character. Only 
about one out of every five of the apprentices 


if would appear that over-attention’t0’ ‘book-work, 
in Newcastle at any rate, is not a danger to be 


is that “the chief business of evening classes. should not 
be the production of a light crop over a large area, but 
rather the giving of assistance enabling a few to raise 
themselves above the average and to pass on to further 
advancement.” This observation sums up the feeling of 
many large firms of engineers. 

One of the greatest difficulties with regard to evening 
study by engineering apprentices is the long hours which 
they have to devote to their shop work. Only youths 
mentally and physically strong have brains sufficiently 
active and receptive to undergo serious study after 
attendance at work from, say,6a.m.to5 p.m. With a 
view to minimising this evil it is now arranged at the 
Neptune Works that. the apprentice at the head of the 
curve on the wall diagram above mentioned each 
year shall between October 1st and May 3ilst, 
commence his duties at 9 a.m. instead of 6 a.m., full 
time pay being credited over this period. Should the 
same youth or youths be leading for a second or a third 
year in succession they will retain their -privilege, and in 
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| conduct marks he does not speak so convincingly. The | 


efficient evening class work forms a very small percentage | 


seems to attend evening classes at all, from which | 


feared. The inference which Mr. Spence draws from this | 
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PROGRESS OF APPRENTICES 


keeping during the past year, 40 marks; and for general 
good conduct, perseverance, and progress-in the work- 
shops, a maximum of 40 marks; total, 120 marks. This 
entitles him to an increase of one shilling per week on 
| his rate of apprenticeship pay from October 1st in each 
year, for one year only. Should an apprentice obtain, say, 
30 marks for time keeping, and 40 for good conduct, per- 
severance, and progress, or a total of 70 marks, his rate 
of pay is increased sevenpence per week, and soon. No 
payment under this scheme is made to youths obtaining 
less than 60 marks, and those who fail to obtain any 
marks for timekeeping, good conduct, perseverance, and 
| progress are subject to dismissal. Apprentices com- 
| mencing their apprenticeship between October Ist and 
March 31st are entitled to half rates only for their first 
year for good conduct and timekeeping. Promotion in 
the workshops, and admission to the drawing-office will 
depend on marks obtained. 

The marks for conduct are based upon the reports 
furnished by the chiefs of departments. Each foreman 
has to. fill in a. quarterly report, and the marks are 
| awarded as stated’ above, an average of four quarters’ 
| marks being the yearly number of marks earned by each 
|lad. The chiefs of the drawing-office, electrical office, 
and turbine office are, however, required to fill in a some: 
what more complete report, giving an accurate indication’ 
of the general conduct and timekeeping, progress, ability, 
| quickness, and .neatness of - work of each youth 
| during the past three months. The number of marks 
to be allotted per annum are:—General conduct and 
timekeeping, 10; progress, 30; ability and quickness, 30; 
neatness of work, 10. 

A very complete system of recording the apprentices 
timekeeping is employed.: The time lost, overtime, works’ 
holidays, and time lost by sickness are all entered 
weekly, and the yearly aggregate throughout the whole 
apprenticeship period is clearly set out. 

The system seems to have had a very beneficial result 
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on the apprentices, as will be gathered from the subjoined 
table, with which Messrs. Richardsons, Westgarth and 
Co. have furnished us :— 


Apprentice Advancement Scheme. 


Year 





Total number of apprentices ... 2. 0. 0. 1. 
Total number of apprentices who have earned bonuses 
Percentage of apprentices who have earned bonuses ... ... ... .. 
Number of apprentices who have earned bonuses for good conduct 
and timekeeping, exclusive of science classes ott BE ORL a 
SOREN ose horas, ack Net toes,” Gus Miaces Saee yaw’. 9 
Number of apprentices obtaining science passes who earned bonuses 
Percentage of ditto Bor csr key eSe sk eke) Seva tout) Sits Sacks. vale 
Percentage of science passes of those who have earned bonuses to 
tobel memmherar anereninns: . nck te cee 
Total number obtaining science passes whether they earned bonuses 
EEO hae Wes wre yn, ge lciinls ice: cvs “nen “inn” See awe 
Percentage of ditto to total number of apprentices ... ... ... .. 
Percentage of total number of science passes to total number 
EES Re ree Cr ne 
Average number of marks gained by each apprentice who earned a 
bonus— 
For good conduct 
For timekeeping 
a a a ere oe 
For good conduct, timekeeping, and science 
Extra cost per annum of fifty weeks (deducting two 
holidays) 8 : 
Average extra cost per 
have gained bonuses 


apprentice per annum of apprentices who 


From the above table it will be observed that there 
was a considerable drop in the number of those who 
earned bonuses in 1906 as compared with 1905, namely, 
from 165 in 1905 to 132 in 1906. This is accounted for 
by several of the boys not returning after the holidays, | 
and, as a punishment, their names were removed from | 
the bonus list. That the punishment had a salutary 
effect is shown by the rise in the number to normal | 
again in 1907. 

With regard to the extra cost of the system to the 
employers, this cannot be considered excessive; in 1907 
the expense amounted to £210 for 384 apprentices. No 
“pupils” or premium apprentices are taken at the | 
Hartlepool Engine Works. 





ENGINEERING IN THE UNITED STATES 
IN 1907. 
No. IV.* 


Locomotives and Rolling Stock. 


Waite both total weight and weight per driving axle | 
are steadily increasing on American railways, and without 
regard to the relative condition of the permanent-way, | 
there is a tendency to distribute the load over a greater | 
number of wheels. This is seen in the more general use 
of small trailing wheels for both: passenger and goods 
engines. It is also one reason for the adoption of the | 
Mallet duplex system for goods engines of enormous 
power and weight. About fifty engines of this type have 
been built for American railways, and some for Brazil. 
The heaviest engines built in 1907 were the Mallet duplex 
engines for the Erie Railway—sixteen coupled, with two | 
groups of axles; these weigh 200 tons, all carried by | 
the eight driving axles. The heaviest axle load was 
reached in the new passenger express engines of the | 
Pennsylvania Railway, with 59,000 Ib. on the main | 
driving axle. The Baldwin Locomotive works built | 
twenty locomotives for the Orleans Railway, and used the | 
metric system to conform to the French company’s draw- | 
ings. Time was too short to allow of converting all the | 
numerous drawings, and the cost would have been exces- | 
sive. Very little difficulty was experienced in getting the 
men to work to metric scales and dimensions. 

The huge Mallet engines of the Erie Railway, already 
mentioned, are the heaviest engines ever put in service, 
and are mainly used as bank engines for heavy goods 
and mineral trains. The four cylinders are 25in. by 28in. 
and 39in. by 28in.; the driving wheels are 4ft. 3in. 
diameter, and the boiler has 5315 square feet of heating | 
surface and 95 square feet of grate surface. Two other | 
classes of heavy engines worth noting are the 2-102) 
class for the Shawmut and Northern Railway, and the 
2-10-0 class for the Buffalo and Pittsburg Railway. The | 
former are coal and mineral engines, with cylinders 28in. 
by 32in., and driving wheels 4ft. 9in. diameter; they 
weigh 144 tons, with 117 tons on the driving wheels. The 
latter are banking engines, with cylinders 26in. by 28in., and 
driving wheels 4ft. 5in. diameter. They weigh 137 tons, with | 
124 tons on the driving wheels. There was also a 112-ton | 
tank engine of the 2-8-2 class for local work at a copper | 
mine and smelting plant; this had 86 tons on the driving 
wheels. : 

Where eight-coupled goods engines are used—and this 
is a typical class of American engine for goods and 
mineral service—they have usually a single pair of lead- 
ing wheels in a bogie frame. The Norfolk and Western 
Railway, however, has had a number of these engines 
built with a fan-wheel leading bogie, an arrangement 
that is not extensively used. The tractive effort of these 
4-8-0) engines is 40,200 lb., as compared with 44,000 lb. 
for equivalent 2-8-0 engines, but this is more than com- 
pensated for by the larger boiler, with larger tubes, giving 
a wider tube spacing for the same heating surface. The 
four-wheel bogie is also considered to make a steadier 
engine. These 4-8-0 engines have cylinders 2lin. by 
30in., and driving wheels 4ft. 8in. diameter; the latter is 
6ft. diameter with fire-box 8}ft. by 54ft,; 444 square foot 
grate surface, and 2760ft. heating surface. The weight is | 
102 tons, with 83 tons on the driving wheels. A novel 
feature of these new engines is that the feed-water is | 
introduced into a dome at the front end of the boiler | 
barrel, this being filled with a series of trays to collect 
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impurities. The water flows through lin. holes in the 
boiler barrel and falls upon a baffle plate, which distri- 
butes it over the body of hot water in the boiler. A very 


1903. 





weeks for 


| engines, both for passenger and goods traffic. 


| has 33 square feet grate surface, and 3000 square feet 
| part of the division; beyond this, where gradients of 1 in 


| part of the trip, with gradients of 1 in 45, two of the 4-6-0 


| mentioned in the previous notes on “ Railways.” 


| They are 26ft. long, and weigh 90 tons. 


| hour. 
| engines will be coupled together, 


| these use continuous current, one being gearless and 


| The weight is 97 and 87 tons respectively, all carried on 


| which are 6ft. diameter. 


| construction for passenger carriages, both for main lines 
| and underground railways, 
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notable feature of locomotive practice in 1907 has been 
the general use of the Walschaert’s valve gear in large 
The 
electric treatment of boiler water has been tried by one 
road whose water is exceptionaily bad, but was found 
to be too costly. As the water does not lend itself to 
treatment by ordinary methods—with lime and soda-ash 
—it has been found economical to go to the mountains 
for a supply of good water, and to distribute this along 
the line by pipes for a distance of 130 miles. 

In passenger locomotives the Pennsylvania has intro- 
duced some very powerful engines for fast and heavy 
trains on divisions having severe gradients. These are of 
the 4-6-2 class, with driving wheels 80in. diameter, and 
cylinders 24in. by 26in. The boiler has 63 square feet of 
grate surface, and 4450 square feet of heating surface. 
The weight is 134 tons, with 87 tons on the driving wheels, 
the main driving axle carrying nearly 30 tons. The 
70-ton tender carries 11 tons of coal and 7000 gallons of 
water. For similar service with trains averaging 500 
tons, the Southern Pacific Railway has designed engines 
of the 4-6-0 class, with driving wheels 63in. diameter, 
and cylinders 22in. by 28in. The boiler, using oil fuel, 


heating surface. The engines are so designed that one 
will take a 500-ton train at 30 miles an hour over the first 


50 are encountered, a bank engine will enable an average 
speed of 21 miles an hour to be maintained. At the worst 


engines will take the train at an average speed of 17 miles 
per hour. 

A number of interesting electric locomotives have been 
brought out during the year, some of which have been 
All 
passenger trains to and from the Central Station in New 
York are now hauled by electric locomotives for a dis- 
tance of about 30 miles. Those of the New York and 
New Haven Railway are composed of a steel underframe 
mounted on a pair of four-wheel bogies, with wheels 5}ft. 
diameter and a 250 horse-power motor on each axle. 
One engine 
a 210-ton train at 65 to 70 miles per 
250 to 650 tons, two of the 
but will operate 
as one unit. The Pennsylvania Railway has been 
experimenting with different types of locomotive | 
with a view to determining the system best adapted for 
operating its underground line into New York. Two of 


will haul 
For trains of 


the other having a single-reduction gear. They have four 
motors edch, those of the former being of 320 horse- 
power, and those of the latter of 350 horse-power. 


a pair of driving bogies with 56in. wheels. The latest 
type that has been used in these experiments is an alter 
nating-current gearless engine, but while all the others 
have all driving wheels, this one has four driving wheels 
and a four-wheel leading bogie, like an ordinary 4-4-0 
express engine. The arrangement is very unusual for 
electric locomotives, but it is considered that the bogie 
will conduce to safety in high-speed service. The weight 
is 120 tons, with nearly 100 tons on the driving wheels, 
In service, the normal locomo- 
tive would be two of these engines coupled back to back 
and operated as a single unit. The Detroit River tunnel, 
now being built, is to be operated by 100-ton locomotives ; 
each will have four geared motors of 800 horse-power, 
and be capable of taking a 900-ton train up a gradient of 
1 in 50 at 10 miles an hour. Similar engines, of the same 
weight, but with four three-phase induction motors of 
350 horse-power, are proposed for handling 500-ton trains 
at 16 miles an hour up a 1 in 50 gradient, for the electric 
traction of the three-mile Cascade Tunnel on the Great 
Northern Railway. Numerous electric locomotives have 
been built for shunting work in factory yards, &c., and 
for operating goods traffic on electric inter-urban railways. 

The most notable development in rolling stock en- 
gineering has been the extensive adoption of steel 


The Pennsylvania Railway 
took the matter up very thoroughly, and prepared standard 
designs for several type of carriages, some with four- 
wheeled and some with six-wheeled bogies. The S0ft. 
passenger carriages weigh 56 tons; luggage vans, 45 to 60 





tons; mail vans, 64 tons; sleeping saloons, 75 tons; and 
suburban carriages, 88 tons. The weights are about the 
same as, but in some cases less than, those of wooden 
carriages of equal carrying capacity. The Union Pacific 
Railway has built at its own works some steel cars having 
no end platforms or vestibules, but a middle door in each 
side. They seat eighty passengers, and weigh about 45 


j tons. The interior finish varies on different railways ; 
| some use panelling of fibre-board, while others use sheet 


steel panelling and light copper mouldings. Steel goods 
wagons are so general as to call for little comment, but 
the Wabash Railway has built some 2000 low-side goods 
wagons of 50 tons carrying capacity, in which the main 
members are four plate girder sole-plates 25in. deep, re. 
duced to 12in. at the ends. These wagons are 42ft. long, 
and weigh 18 tons, including the steel bogies. 

Rail motor cars are but little used, except experi- 
mentally, but the Union Pacific Railway has built some 
more of its petrol cars, making nineteen in all. Some 
Ganz cars were imported, and during the year an 
American company completed works for building motor 
cars on the Ganz system. Very similar to the Ganz car 
is the Wagenhals car, the first of which was built and 
tried in 1907. The steam bogie has a two-cylinder hori- 
zontal engine, whose shaft carries a 21lin. 36-tooth pinion, 
gearing with a 24in. 44-tooth wheel on the first axle. A 
Roberts high-pressure sectional water-tube boiler is used, 
The car seats fifty-two persons, and weighs 87 tons, with 
57 tons on the steam truck. An inter-urban railway or 
tramway at Dekalb adopted petrol motor cars instead of 
the usual electric car. The cars are 36ft. long overall, 
seating thirty-two persons, and are mounted on four 
wheels. A 60 horse-power four-cylinder petrol engine of 
the automobile type—with cylinders Tin. by 7in.—drives 
a planetary transmission gear, from which silent sprocket 
chains are led to the two axles. With shaft and axle 
pinions of 29 and 61 teeth, the piston speed is only 700ft, 
per minute atthe maximum speed of 35 miles per hour. 
The cars run at 20 to 30 miles an hour, and each will 
consume about 20 gallons per day in a run of 150 miles 


Marine Engineering. 


A spectacular feature of naval work has been the dis. 
patch of a solid fleet of sixteen modern battleships on a 
voyage from the Atlantic around Cape Hornto the Pacitic. 
This extended voyage will doubtless develop many inter 
esting points in regard to the engine equipment and the 
general behaviour of the ships, and also as to facilitie 
of each ship for making its own repairs. None of these 
battleships are ten years old. There are now seven 
battleships and four armoured cruisers under construc 
tion, and the Secretary of the Navy has recommended an 
appropriation of £14,000,000 for the following additional 
vessels:—Four battleships, four scout cruisers, ten 
destroyers, four submarines, four colliers, two mine-laying 
ships and a repair ship. The scout cruiser Salem, 
launched in 1907, is 428ft. long, 47ft. beam, 36}ft. deep, 
with 19ft. draught at 4640 tons loaded displacement. The 
main Curtis turbines develop 16,000 horse-power and are 
of the seven-stage reversible type, 10ft. diameter. They 
run at 350 revolutions, and drive three-bladed propellers. 
The new battleship Connecticut developed 18} knots as 
the mean of a series of trial trips. 

The small ocean-going merchant marine service suffered 
a serious loss in the Dakota, which went ashore near the 
Japanese coast. It was one of the two largest ocean 
steamers ever built in the United States, but both of 
which seem to have inadequate engine power. It was 
630ft. in length. Among the large merchant ships built 
were the Mexican and Columbian for the American- 
Hawaiian Line. They are 475ft. long, 8580 gross tons, 
with twin screws and triple-expansion engines. Most of 
the sea-going vessels are for coasting service, and among 
these was the turbine steamer Creole, for the New York 
and New Orleans Line. It is 440ft. long, 10,600 tons ~ 
displacement, and has a speed of 183 knots. Two sister 
ships were fitted with reciprocating engines. A large 
tank steamer for carrying oil in bulk was built, having a 
capacity for 2,530,000 gallons of oil. It is 440ft. long. 
30ft. deep, 23ft. draught, 6000 gross tonnage.  Triple- 
expansion engines are used, and there is a complete 
system of pumps and piping for handling the oil. All the 
machinery is placed aft, as in the cargo steamers on the 
Great Lakes. Some of the latest of these cargo boats 
are 600ft. in length. The new river steamer Scott has 
an interesting type of engine; it is of the triple-expan- 
sion type, with the three cylinders driving one crank, 
and set-at angles of 45 deg., the middle one being vertical. 
This steamer is 150ft. long, with twin screws, the screws 
being 5ft. diameter, and running in tunnels formed under 
the hull. 

The Wheeler automatic sounding recorder was intro- 
duced on the Great Lakes for survey work. The sound- 
ing line, with armoured and weighted end, is a }in. tube 
of india-rubber, with }in. bore. It is protected by short 
sleeves of metal pipe separated by india-rubber washers 
forming a flexible armour. At the lower end is a check 
valve for the discharge of air. If-air is forced through a 
tube whose end is submerged in water, the pressure of 
air at the upper end will equal that of the water at the 
lower end, plus that due to the frictional resistance of the 
air passing through the tube. If the air pressure and 
frictional resistance are known the pressure at the lower 
end is determined, and from this the depth of water. In 
service, the weighted end of the sounding tube trails on 
the bottom, and the depth is automatically recorded on a 
chart by means of delicate mechanism regulated by the 
variations in pressure. 





WE understand that the Chilian Congress has passed a 
Bill authorising the President of the Republic to invite contract» 
for the construction of a railway from north to south, which will 
eventually connect the northern and southern extremities of the 
country. The President is at present authorised to expend any 
sum up to £7,500,000 on the work, 

















THE ENGINEER 


157 








Fes 14, 1908 


TRIAL OF STOPING DRILLS. 
No. IL.* 


Ix our last issue we gave an account of the Stope | 
Drill trials which were recently carried out in South | 


Africa, together with the results. In the present article 
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uniformity of speed of rotation, due to this hand rotation, 
ensures that the number of rotations per minute will 
never remain an exact multiple of the number of blows 
struck sufficiently long to produce a rifled hole. 

Referring to Fig. 4, which shows the drill in longitudinal 
section, it will be seen that the tail pipe is secured to the 
rear end of the main or power cylinder. The latter has 
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Fig. 4-GORDON STOPE DRILL--SECTION 


we propose to describe several of the competing machines. 
The winner of the trophy, the Gordon drill, for which the 
agents in the country are the Ingersoll-Rand Company, 
of 114, Queen Victoria-street, E.C., is illustrated in Fig. 4. 
All the adjustments for clamping the machine are obtained 
without the use of a spanner. A wedge secures the arm 
to the column, another secures the clamp to the arm, a 
third holds the machine cramp in the clamp, and a fourth 
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rigidly secured to its forward end an extension piece or 
front head, to which in turn is rigidly secured a nose or 
end piece. In this there is a square or polygonal hole 
into which the shank end of the drilling steel or bit, which 
has the same shape of cross section, fits loosely, so that 
when the tail pipe is revolved, a corresponding rotation is 
imparted to the power cylinder, the front head, and the 
nose piece, and with them to the drilling steel or bit. 
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Fig. 5-VALVE ACTION OF GORDON DRILL 


grips the cramp on to the outer case of the machine. 
The absence of bolts and nuts permits a great (saving of 
time in setting up and adjusting the machine. The wire 
bound hose shown in the engraving is the air hose, and 
the smaller hose is used to conduct water under pressure 
to the front head. 











Fig. 6--CHERSEN DRILL AT WORK 


In the Gordon, as in other machines of similar type, 
the drill is fed forward automatically by the air pressure. 
Automatic rotation of the drill is not attempted, this 
being accomplished by the operator by means of a crank 
handle. Itis claimed by the makers that the lack of 


* No. I. ‘appeared February 7th, 


The rear end of the tail pipe terminates in a reduced 
portion on which is secured the ratchet over which is the 
crank handle. The combination is such as to make it 
possible to impart rotation to the tail pipe in one direc- 
tion only. The tail pipe is made hollow to reduce the 
weight and is used as an oil reservoir which may be filled 
at the rear end. 

There is a plunger fitting in a lateral hole in the tail 
pipe. B is a small tail or stem on the inner end of this 
plunger, and A is a spring which forces both the stem and 
plunger outward. When the machine is in operation the 
oil in the tail pipe passes through the small hole and fills 
the space below the plunger. When the machine is 
drawn back for the purpose of inserting a fresh bit or 
drilling steel the plunger is forced inwards, when it enters 
that part of the casing strap which is reduced in diameter. 
This forces the small amount of oil in the space below 
the plunger out through a second small port into the 
space immediately behind the valve, from which it is 
carried along by the air to lubricate the valve, and piston. 

When drilling “ up” holes the oil will not flow into the 
space below the plunger. In such cases oil must be 
inserted at intervals through the button oiler, from which 
point it is carried along by the air and keeps every part 
of the machine oiled. 

There is a cylindrical protecting casing surrounding the 
working parts of the machine, the inside of which is made 
somewhat larger than the outside of the tail pipe. A 
piston ring is situated in the enlarged forward end of the 
tail pipe, and it fits the inside of the casing. When com- 
pressed air is admitted to the annular space between the 
tail pipe and the inside of the casing, it forces the tail 
pipe and with it the power cylinder, &c., forward with a 
force equal to the product of the difference in area between 
the outside of the tail pipe and the inside of the casing 
multiplied by the pressure of the compressed air, thus 
always keeping the machine pushed forward to its work. 
The forward end of the casing is made a loose sliding fit 
on the power cylinder, while forwardly directed ports 
permit the escape of exhaust air from the forward end of 
the casing in a direction which prevents mud thrown out 


of the hole being drilled, from flying back in the face of 
the operator. 

On the rear end of the casing is secured a cap or exten- 
sion piece, which, together with the end gland and the 
cup leather, makes an air-tight sliding support for the tail 
pipe. The compressed air enters the machine through a 
renewable inlet bushing which is screwed in a boss on 
the cap. 

The adjustable collar C may be tightened around any 
portion of the tail pipe, after which the machine can only 
advance in the protecting casing until the collar comes in 
contact with the gland just in front of it. This is chiefly 
used to keep the machine back when changing the bits 




















Fig. 7—BABY INGERSOLL DRILL 


while drilling steep down holes, or when transporting the 
machine. 

On the forward end of the machine is mounted a swivel 
water ring, to which is attached a hose leading from a 
water supply. Leather packing rings prevent the escape 
of water from the sides of this swivel ring. The water 
entering the swivel ring from the attached hose passes 
| through the holes shown in the front head and impact 
piece, and thence through a central hole extending the 
entire length of the drill steel to the bottom of the hole 
being drilled in the rock. The impact piece situated at 
the front end of the power cylinder receives the blows of 
the piston and transmits the force to the drill steel; it 
also serves to keep grit out of the cylinder when the 
machine is not in use, and as a means of introducing 
water from the swivel to the central hole in the drill 
steel. 

Two enlarged part sections, Fig. 5, will assist to make 
clear the operation of the valve and piston. The rear 
end of the cylinder is closed by a valve box that is held 
in place over the bore by a cap; the latter has a recess to 
receive the valve box and is screwed on to the casing by 
ha thread. The air enters by the passage at the top into 
a chamber and passes by a port into the valve chamber. 
The latter consists of a simple cylindrical bore passing 

















Fig. 8S-VALVE AND ROCKER 


through the valve box from side to side, the end of the 
chamber being closed by a ring that is fitted around the 
valve box. The valve is a cylindrical body having two 
necks or grooves. The air from the port is transmitted 
either to the upper or lower end of the cylinder bore, 
according as the groove A is in communication with 
the port B, as in the top view, or the groove C, as 
shown underneath. When the groove A is in communi- 
cation with the port B, the air from the latter passes 
through a series of ports into a passage extending down 
the wall of the casing and terminating in a port D that 
opens into the bore below the lower limit of the travel of 
the piston. The live air reaches the upper end of the 
cylinder through port A, which communicates with the 
port B through the groove C, when the valve is in the 
lower position. The exhaust from the lower end of 





the cylinder takes place through the ports D, and PF, 
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| 
and by way of the groove A out through ports H, which | 
extend from the valve bore through the valve box into an | 
annular passage surrounding the valve box, and then | 
through holes to the atmosphere. After the piston has 
made a certain portion of its return stroke, the exhaust 
from the forward end is also free to escape through 
ports J. 

The exhaust from the upper end of the cylinder passes by | 

the port K through the groove C, and through ports open- 
ing from the valve bore through the valve box, and into 
a passage, and thence to the atmosphere through the 
ort. 
The valve has a constant pressure upon one end by 
the passage of live air through a very small port from 
the recess into one end of the valve bore, the pressure 
being reduced below the normal air pressure by the 
provision of a port L, which is somewhat larger than the 
port M, and affords communication with the exhaust 
space. The air entering the port M thus produces a 
constant but reduced pressure upon the adjacent end of 
the valve. The opposite end of the valve bore com- | 
municates by ports with the cylinder bore at a point | 
where a groove or neck in the piston is in line with the 
bore, when the piston is at the lower end of its stroke. 
In this position, the groove admits the live air from the | 
recess through a passage in the wall of the casing; this | 
passage communicates with the port which opens into 
the cylinder bore at the level of the port. 

In the operation of the drill, the parts being in the 
position shown in the bottom view, the live air enters, | 
passes through the port M and, at a reduced pressure, 
maintains the valve in the position indicated in the same 
view. In this position the air passes through the port B, 
and by way of the groove C to the port K, driving the 
piston down. The air ahead of the piston exhausts | 
through the ports J and through the ports D, F, 
passing through the groove A and out through the exhaust 
ports H. When the piston has reached a position in 
which the groove O affords communication between the 
ports P and R, the live air passes to the end S of the | 
valve bore,-producing pressure superior to the reduced | 
pressure of the opposite end of the bore, whereby the 
valve is moved to the position of Fig. 5. In this position 
of the valve the live air passes from the port B by the 


of his department is being given to the matter of com- 
pressed air working with a view to possible legislation on 
the subject. The question is one of considerable import- 
ance in its bearing on engineering works, and we prepose 


to give our readers a short smmary of Dr. Oswald Rees’s | 


memorandum. 

In his opening remarks, Dr. Rees refers to the researches 
of Paul Bert, Hill, Greenwood, and others, which we have 
dealt with in our article of October last. The Admiralty, in 
1906, appointed a committee to inquire into the subject 
of caisson disease in so far as it affected divers. As a 
diver descends in the water, air is pumped to him by 
means of an air pump, which keeps the air pressure in 
the helmet approximately equal to—really slightly greater 
than—the water pressure at the level of the exhaust valve 
of the helmet. It is seldom that a caisson worker is sub- 
jected to a greater pressure of air than 401b.; whilst the 


diver at 35 fathoms is exposed to a pressure of 93°6 lb. | 


per square inch. 


When a gas is in contact with a liquid on which it has | 
no chemical action it is absorbed by the liquid in amounts | 


which are proportional to the pressure under which the 
gas is at the time. In the lungs the air is practically in 
contact with the blood. In a mixture of gases each gas 
is absorbed by the fluid as if it alone were present. 
of the gases forming the mixture of atmospheric air, viz., 
oxygen, nitrogen, and carbon dioxide is absorbed in 


| accordance with this law, but the oxygen is used up by | 
| the tissues, and the ventilation of the lungs is such that the 
CO, is kept at a fixed percentage, no matter what amount | 
The nitrogen alone is | 
absorbed unaltered, and in an amount in direct propor- | 
Dr. Hill has shown by experiment | 


is present in the air breathed. 


tion to the pressure. 
that the actual amount of nitrogen absorbed by the blood 
under pressure conforms to Dalton’s law. So-long as 
the diver remains under pressure there is no manifesta- 
tion of the presence of the absorbed gas, but as soon as 
the pressure is released, that is, as soon as the diver 
begins to ascend, the gas should begin to bubble off. 


Fortunately, the blood is a sticky albuminous fluid in | 


which bubbles do not easily form, and is capable of being 
supersaturated with nitrogen to twice its normal amount 
without the formation of bubbles. It has been found 
recently that fat can take up six times the amount of 























Fig. 9—BABY 


groove A to the ports D and F, and, acting on the 
lower end of the piston, forcesit back. During this move- 
ment the air above the piston is exhausted by the port K, 
and groove C, through the exhaust port V, annular recess, 
and exhaust port. After the piston has returned suffi- 
ciently far to uncover the ports J and R, the air from the 
space S$ exhausts by the ports W, R, and J to the atmo- 
sphere, thereby permitting the reduced pressure from the 
port M again to move the valve to-the position of the 
bottom view, after which the cycle is repeated. 

In the engraving Fig. 8 we give an illustration of the 
Chersen drill, which also did very well in the trials. The 
patents, howeyer, are still in an uncompleted form, 
and we are unable, therefore, to describe this machine at 
present. . 

The Baby Ingersoll drill is illustrated in Fig. 9. This 
is a percussive drili of the improved tappet type, and 
differs from other machines of its class only in details of 
construction. The piston is hardened and ground to size 
to prevent wear both of the piston and cylinder. The 
valve motion is a distinct improvement over the old 
tappet valve. The piston is made with wedge-like 
shoulders, which slide under the rocker as the piston nears 
either end of its stroke, and lifts or moves the rocker 
with an easy sliding motion. The valve seat and face 
are curved to the radius of the rocker arm, so that the 
valve receives a perfectly true motion from the rocker 
without shock or drag, as is common with the ordinary 
flat rocker valve. Fig. 8 shows the design of rocker 
valve and seat, and Fig. 9 shows the machine in section. 








CAISSON DISEASE._ 


In our issue of October 18th, 1907, we referred to a 
lecture delivered by Dr. Leonard Hill on ‘ Compressed 
Air and its Influence on Health.” In this lecture a refer- 
ence was made to the-researches of Dr. J. S. Haldane, 
F.R.S., in connection with the physiological effects of 
deep sea diving. Dr. Haldane himself recently read a 
paper at the Society of Arts on the same subject, in which 
he described many of the experiments carried out under 
his direction as a member of the Admiralty Committee on 
Deep Diving, and. furthermore, the secretary of that Com- 
mittee, Staff-Surgeon Oswald Rees, R.N., has prepared an 
interesting memorandum on “ Caisson Disease and the 
Admiralty experiments, which is attached to the recently 
issued annual “ Report of the Health of the Navy.” 

It is significant that the meeting of the. Society of 
Arts, before which Dr. Haldane’s paper was read, was | 
presided over by Mr. H. L. Samuel, the Under-Secretary | 
of State for the Home Department, and that gentleman, in | 
the course of his remarks, clearly hinted that the attention 
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nitrogen that the same weight of blood can absorb. 

The comparative freedom of the diver from attacks of 
“the bends” is probably accounted for by the fact that 
his blood never becomes saturated, owing to the limited 
time he is exposed to compression as compared with the 
caisson worker. 


The severity of the symptoms in caisson disease bears a | 
distinct ratio to the time of onset after the return of the | 


diver to the surface; the quicker the onset the more 
severe are the symptoms, and vice versd. 

The relative immunity of divers. to caisson disease 
varies. Dr. Snell has pointed out how much more liable 
the old are than the young to illness from this cause. 
In cases collected by him, the percentage ratio of illness 
at each age was as follows :— 

Per cent. of illness. 


-Y 


3-0) 

The large percentage of illness in men over 40 years 
of age is very pronounced, and indicates the danger of 
employing divers after that age except in shallow water. 

The following table, compiled by Mr. A. Smith, indi- 
cates the influence of bodily habit on health :— 


Spare. Medium. Heavy. 
Men who lost little or no time 
from sickness ree 
Men taken sick 
~Men paralysed 
Men died : ae is 3 

These figures suggest the desirability of eliminating fat 
men from among those exposed to compressed air, and are in 
accordance with the results to be expected froma scientific 
study of the disease. A man who carries about with 
him a huge reservoir for nitrogen, as is provided by the 
abdominal fat, must, other things being equal, be more 
liable to the formation of bubbles than the thin, spare 
man. In fatal cases after sudden decompression bubbles 
have been found in the abdominal fat when there were 
none found in the other tissues. 

Safety in decompression may be secured by two 
methods :—(1) Limiting the time of the exposure; (2) by 
bringing the diver up slowly. In caisson work it has 
been found that by limiting the time .of the exposure to 
the compressed air, cases of paralysis have been practi- 
cally eliminated. 

Various rates of decompression have been suggested. 
Paul Best recommended a rate of twelve minutes for each 
atmosphere of pressure ;: Hiller, Meyer, and Von Schritter, 
twenty, minutes per atmosphere; and. Hill and Macleod the 
same rate. Dr. Rees refers to the experiments of Dr. 


25 


Each | 


| Greenwood on his own person; these we have already 
| described in the previous article. The blood, as it leayes 
| the left side of the heart, is always saturated with air to 
| the existing pressure, and, in the same way, will be de. 
| saturated to the same pressure. The blood leaves the 
| arteries in less than half a minute, and in this tine 
| bubbles scarcely seem to form, so that there will be littl. 
risk of their actual formation in the arterial blood unless 
| ebullition is practically instantaneous. With very rapid 
| decompression, however, small bubbles which have passed 
| through the capillaries of the lungs may easily increase 
| in size in the arteries. 

_If we had only to consider the saturation of the blood |), 
nitrogen, the problem of safe decompression would be esi, 
| solved. The whole of the blood passes through the lunes 
once a minute, and as it is at once desaturated to tlie 
existing pressure, all danger would pass away one mimite 
after sudden decompression. 

Unfortunately, the problem is much more complex, as 
the saturation of the tissues has to be considered. |)y, 
Haldane, in the “Report of the Committee on Deep 
| Diving,” has elucidated this important subject very 

thoroughly, and Dr. Rees has quoted from him at soie 


| 


| length. 


Experience shows that cases of accident are almost 
non-existent when the air pressure is less than 20 |b, 
plus, and it would seem that this immunity is due to the 
fact that bubbles will not readily form as long as the 
| relative diminution of pressure is kept at a ratio of 1-2, 
Tn coming up from— 

33ft. to the surtace. 
or from 99ft. to 33ft. 

»  165ft. to 66ft. 

»  231ft. to 99ft. 
|there should be no formation of bubbles, and that, 
generally, decompression can be safely proceeded with 
| if the difference between the relative pressures of the air 
}and nitrogen dissolved in the blood and tissues is not 
more than in the proportion of about.2 to 1. This 
| assumption:is of great practical importance, as desatura- 
tion will naturally go on faster the greater the relative 
difference we can establish without undue risk. In 
gradual and equal decompression the absolute difference 
| between thé air pressure and the nitrogen pressure in the 
| tissues necessarily goes on increasing, and is greatest at the 
| end of the process. When, moreover, we take into con- 
| sideration that it is the relative, and not the absolute, 
| difference in the nitrogen pressure that matters, thi 
| unsuitability of uniform decompression becomes far more 
| evident. 
| Acting on the above considerations, a scheme of 
| decompression of the diver in stages has been drawn 
}up. Many experiments have been carried out at the 
| Lister Institute by Dr. Boycott and Lieut. Damant, R.N., 
| to compare the two methods of decompression, and the 
| great advantage of the “stage” method has been con- 
| clusively proved. 
| It was found that the time required to desaturate a 
| diver who was completely saturated with nitrogen at 
41 1b. pressure (95ft.) was at least 90 minutes. In 
30 fathoms, or 80 Ib., 3} hours would be required. Such 
a length of time is impossible for the diver, so it was 
found necessary to limit the extent of saturation. A 
table has been prepared giving a scale of times that 
divers may be allowed to stay in deep water. 

Bubbles once formed in any tissue of the body are 
liable to increase in size as long as the pressure of 
nitrogen in that tissue is greater than that of the air. 
This will account for the fact that symptoms may go on 
increasing in intensity for two or three hours after 
decompression. 

Accidents to divers may result from other causes than 
caisson disease. As a broad distinction, it may be laid 
down that a diver becoming unconscious below the water 





|is probably suffering from CO, asphyxia, and that the 


symptoms supervening after the return of the diver to 
the surface are due to caisson disease. 

Although Dr. Rees’s memorandum deals primarily with 
caisson disease as affecting deep sea divers, the conclu- 
sions of the Committee, which he summarises, apply 
pari passu to the conditions obtaining in caisson and 
other forms of compressed air working. The health of 
workers is a matter of such vast importance to employers 
of labour that the consideration of the physical conditions 
surrounding one of the most difficult of industrial dis- 
eases incidental to engineering work will, we think, not 
be out of place in an engineering journal. 

The researches of Drs. Hill, Haldane, and Greenwood, 
Lieut. Damant, and others in this country and abroad, 
sometimes carried out with much personal risk, have 
completely revolutionised the practice of compressed air 
working in the last few years. It is now possible to 
carry out opérations under air pressures and at depths 
formerly out of the question, provided due precautions 
and suitable methods of working are adopted. Lieut. 
Damant, the recently appointed naval inspector of diving, 
has himself descended to a depth of 210ft. without detri- 
ment ‘to health. This depth undoubtedly constitutes a 
record in diving work. 








REMARKABLE figures relating to the hours worked }) 
railwaymen are contained in « return issued last Tuesday by th: 
Board of Trade, showing the number of railway servants of certi'” 
classes who, during the month of October last, were on duty 0 
the railways of the United Kingdom on one or more occasions fi! 
more than twelve hours at 4 time, or who, after being on dut 
more than twelve hours, were allowed to resume work with le- 
than nine hours’ rest. The return shows that of 113,490 engine 
men, guards, brakesmen, signalmen, ‘and examiners, °49,501,- or 
more than 44 per cent., were on duty on one or more occasions 
during October for more than twelve -hours-at a stretch. Durir g 
the month there were 68,394 instances of the duty exceeding twels 
hours »y one hour, 28,411 by two. hours, 11,201 three hours, an! 
no fewer than 1537 instances in which men. worked over eighteen 
hours at a stretch. During the month there were 5204 instances 
of men resuming work-with eight hours’ rest after having been on 
duty for more than twelve hours. lt must be remembered that 
men on duty are not necessarily at work. 


~- * October 18th, 1907, 











BOS NIWMS ueig sjooy ulew YyGnouy, u0!30a¢ cZANIONQ BHLS 





ye 0 a Oe Ok 


sears 1960) ey. 








= - a P. 
t Jordy 11% 
a yoajeos ° , WAGE] 


uejd |; @usxus9 3 £19 

















7P2P4LS 
“obeuey 


e L - as SS = = ~— 
[a ae = a: oes = : SSS SV ‘ JOoy 0uy? UOIIIaS J/&b 
G | a _Q)e i \ beta. a ~ — = = Woy —S SS > SN 
* hw “ner = = en ae — — =. \ 


























weed : 
VOHYY ysnog v2. F woey superys | 

events ‘ ONIN, 
vobeuvey 














wooy 
99.442) 












































1a) 
#9 eee 

SOE RST te mW ennenenmees 

1 seid. ~ 


\Ry 





2790479 yoo4g 

















uo1weris JINH Buryseouddy sauiy ayq go ueld 





. ) —- $< ——————— 
2947009 00s 00F o0¢ 002 0010s 0 
* Jaayyoasers 


all 
= | 
4 
_ 
aa) 
A 
Fa 
cs 
= 
a 





* -¢ <«*s \ 


— leat 








OO eud aes uoydiwsep Log ) 


Kes. 14, 1908 


TIOH ‘NOILVLS NOOVUWdAI-AVMTIVA NUDLSVAI-HLUON 








Fen. 14, 1902 





THE ENGINEER 





LARGE RAILWAY STATIONS. 


No. I.—HULL. PARAGON. 

For the first of this series of articles on the large rail- 
way stations of Great Britain, it is appropriate that 
Paragon Station, Hull, on the North-Eastern Railway, 
should be chosen, as it is one of the latest reconstructed 
large stations in this country. Hull was first provided 
with facilities for travelling by rail in 1847 in connection 
with the opening of the Hull and Selby Railway, powers 
for which were obtained in 1840. 

On page 159 we give a plan of the lines approach- 
ing Hull, commencing at West Parade Junction, where 
the lines from Hornsea, Scarborough, and Selby join 


the station. The line of demarcation is that Park-street 
, deals with all the lines south of No. 10 platform line, and 
any points leading on to those lines from No. 10 and 
the roads north of it are mutually worked and controlled 
from both boxes. All the signals for leaving the station 
that are worked by the Station box are controlled from 
Park-street box, except the lower shunting signals. - The 
latter allow shunting to go as far as the bridge of signals Z, 


immediately to the left of Park-street bridge on page 159. | 


In Fig. 1 is seen the exterior of the Station box, and the 


signals for leaving the station—at least those near the | 
box and the bridge of signals next to it are for leaving. | 


The upper arms are starting signals, worked from the 
Station box and controlled from Park-street, and the lower 








Fig. i—LINES APPROACHING 


together, and whence seven main lines—four for arrival 
and three for departure—run towards the station, and 
are known as A, B, C, D, E, F, G. There are also 
two independent lines for engines going to and from the | 
engine shed. One advantage of this arrangement of 
roads between the station and West Parade Junction is | 
that trains can arrive from Selby at the same time as | 
trains are arriving from Scarborough or Hornsea, and | 
departing trains can similarly be dealt with. Also by | 
putting the facing connection from the Searborough- | 
Hornsea arriving line into line A in the rear of the cross- 
over junction from the Selby lines on the east side of | 
\rgyle-street bridge, a train from Scarborough or Hornsea | 
can be turned on to line A at the same time that‘a train | 
from Selby is going through the cross-over junction to | 
line B. ‘I'he junctions of the three railways, the cross- 
over junction and the other connections, together with | 
the necessary cross-over roads are worked from West 
Parade box, which is a mechanically-operated cabin con- 
taining ninety working and thirty spare levers. 

In the station there are nine platform roads of full 
length, three bay lines, and two excursion platform roads. | 
Lines A, B are signalled for arriving only, line C for | 
departing only, and lines D, E, F, G for arrival or | 
departure, and, except lines D, there is direct access from | 
any of the seven roads and the two engine lines into any | 
platform road, whilst trains for any direction can depart | 
from any road. From F there is access to platforms Nos. | 
6-14. Engines for the shed cannot travel from some 
roads by the engine line, but gain access off the main 
line by a direct facing connection at West Parade | 
Junction. The signals and connections controlling the 
station are worked from Park-street and Paragon Station | 
boxes. The former contains 158 working levers and | 
16 spare, and the latter 120 working and 23 spare. All | 
the points and signals connected to these two boxes are 
operated by the Westinghouse electro-pneumatic system. | 
The power station for supplying the plant is situated on | 
the up side of the line on the west side of Park-street 
bridge. It contains two Reavell compressors, each | 
capable of dealing with 90 cubic feet of free air per | 
minute. These are belt-driven, and so arranged that, | 
by suitable shafting, either can be driven by a 
22-24 horse-power gas engine or electric motor, so | 
that a failure of either gas or electric power would | 
not put the compressors out of work. The current for | 
operating the electro-magnets of the valves controlling | 
the admission of compressed air to the point and signal | 
motors is derived from two batteries of chloride cells 
arranged so that when one set is being charged the other 
can run the plant. Two 3°9-kilowatt dynamos are 
used to charge the cells. These can be driven by either | 
a motor or gas engine, similarly to the compressors. A 
switchboard is provided, and so arranged that it controls 
both dynaino and compressor motors, the two dynamos, 
and the duplicate batteries. 

A view of the interior cf Park-street signal-box is given 
in Fig. 6. It may be stated that the interlocking in this | 
box is of an exceptionally complicated character, end | 
there are about 1200 individual locks. As has alread | 
been remarked, this box and the Station box control all 
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arms are shunting signals. The bridge of signals X, on 


page 159, and, in the distance, the bridge Y, are illustrated | 


in Fig. 5. The signals on bridge X, reading from the left, 
are as follows:—Arm 1, line A to sidings. Arms 2, 3, 
line A, by alternative routes, to the sidings that are a 
continuation of lineA. Arm 4, line A to lines B, D, E, F, 
or G. Arm 5, line B to the sidings. Arm 6, line B to 
line B, D, E, F, or G. Arm 7, line D to line D, FE, F, 
or G. Arms 8, 9, line F to line For G. Arm 10, setting 
back from line G. It will be noticed that there are screens 
under the arms 4,6,and 7. These are Annett’s route 
indicators, which render it unnecessary to provide more 
than one arm for splitting signals. Take arm 7-—the one 
that is shown “ off ”—for illustration. This leads to roads 
D, E, F, or G, and ordinarily four arms would be required 


of the front is taken up by the North-Eastern Com. 
pany’s Royal Station Hotel. On the right is a covered 
cab approach, 150ft. long and 37ft. wide, of which a view 
is given in Fig. 3. 

Intending passengers enter by the main entrance into 
the booking-hall, which has two doorways. — Passengers 
can also enter and leave the station by two side entrances 
at the:end of the buildings on each side of the station. The 
booking-hall, of which a view is given in Fig. 4, is lined 
| with faience of bold design in pleasing colours, which giv ex 
it aclean and airy appearance. It has a floor of Venetian 
| mosaic. The booking-office, which is U-shape, is erected in 
| oak with pilasters and panels, and has twelve windows 

for booking and inquiry purposes. The booking-hal] js 
| 80ft. long and 7O0ft. wide, and there are two passages by 
the side of the booking-office 20ft. wide at the nay. 
rowest part. Accommodation is provided for the chief 
booking clerk, and on Jhe right, with an entrance on tie 
platform, is the excess luggage-oftice, and the weighing 
machine outside. On the right of the booking-hall are 
the offices for the station-master and his clerks, and for 
the continental shipping agent. This allows for « 
passenger to make all his inquiries before enter 
ing the station. Adjoining the shipping agent's office, 
with a doorway opening on to the reception platform, js 
the assistant station-master’s office. Next to thi 
the telegraph - office, and at the end the left luggas, 
office with a lost property-oftice in the corner. The 
left luggage-oftice is of ample dimensions, 80ft. long and 
| 45ft. wide, with an upper floor for commercial travellers 
luggage. This is handled by means of an electricall, 
| operated lift. On the north side are some offices. Thes: 
are allocated as follows:—Foreman porters, emigrants 
luggage, porters, general waiting-room, ladies’ room and 
retiring rooms, porters, Wilson Shipping Company, post- 
office, ke. 

The whole of the south-east corner is taken up by th: 
hotel. It is entered from a portico through a vestibul 
with Van Kannel doors into a fine hall, about 60ft. by 
60ft. To the right is the coffee-room, and on the left th: 
reading and smoking-rooms. The serving and still-rooms 
adjoin the coffee-room, and beyond these is the kitchen, 
out of which lead the scullery, bakehouse, larders, &c. 
Stairs to upper floors lead from either side of the large 
hall, and on the opposite side is a vestibule leading through 
Van Kannel doors on to the station. On the left of this 
vestibule, with an entrance therefrom and one off the 
station, is the dining and grill-room, 42ft. by 15ft. The 
first-class refreshment-room adjoins the dining-room, and 
has an entrance therefrom, and one off the station. 
A smoke-room for patrons of the dining-room - leads 
off that room. The dining and _ refreshment-rooms 
are panelled to a height of 7ft., and painted white and 
enamelled. The doors, chimney-pieces, screens, &c., are 
| in fumed oak. The grill, and serving counter in front of 

it, are in ivory white and gold faience. The furniture of 
these rooms is in oak. 

It may be remarked that on the other side of the roadway 
to the left of the hotel are being erected a motor garage 
and stock rooms. 

On the south side of the station is what was part of th: 
original station. The most easterly end is now used as u 
parcels-office nearly 100ft. long with two entrances on to 
| the station and three off the street. The parcels work 
is therefore well separated from the left-luggage, which is 
most desirable. Next comes the parcels abstract offic: 
and then the old entrance hall, which, with the two next 
offices, are no longer used for public purposes. Thi 
remaining rooms are allocated thus: Ladies, ladies 





Fig. 2—INTERIOR, SHOWING MAIN ROOF 


and five arms for both Nos. 4 and 6. But instead there are 
provided in the screen four or five plates, and as the road 
is set-—say for line D—the plate D is engaged, and when 
the signal is pulled “ off,” a shutter is raised and reveals 
letter D, as shown. 
bridge Z, as seen in the distance in Fig. 5, but these have 


| numbers for the platforms they lead to instead of letters. | 
| Another feature of the signalling in Hull yard is that | 
| the majority of the facing point locking bars are worked | 
| separately from the points, so that they may be used | 


as “succession ”’ bars to “hold the road” after the signal 
has been put back to normal, which otherwise would 
release the points. 

On page 159 is also a plan of the station buildings. 
The entrance faces due east, and the greater part 


Similar screens are provided on the | 


retiring, gentlemen, conveniences for the staff employed 
in the district: offices of the company on the upper floor, 


general waiting, guards, inspectors. At the end is 
accommodation for coal, oil, heating foot-warmers and 
cleaning lamps. ; 

In the main quadrangle are some tastefully designed 
buildings erected in wood. One, which is on the right at 
the end of No.1 platform road, is used exclusively as 
a tea-room and café.—Fig. 8. The woodwork inside 
is finished white and the walls are green. The counters 
and tables are of mahogany, and it is furnished with 
| 'rench wicker chairs and settees. Behind the buffers of 
| Nos. 2 and 8 platform lines are conveniences for gentle 
| men, with lavatory attendant. In the centre behind the 
| buffers of Nos. 4 and 5 platform lines is a refreshment 


















Fes. 14, 1908 


NORTH-EASTERN 





RAILWAY—PARAGON 








Fig. 


3—COVERED CAB APPROACH 








STATION, 


HULL 




















Fig. 7--REFRESHMENT ROOM 


room—Fig. 7—finished and furnished similarly to the 
refreshment room in the hotel. To the south there is a 
ladies’ room and also another set of lavatories. 

Each platform is divided off from the’ main quadrangle 
by railings with sliding gates. The railings run down 
No. 9 platform at a distance of 8ft. from the wall, so as to 
allow access to the buildings on the south side. All the 
platforms are paved with concrete except No. 9, which are 
of stone up to the lamp room, and Nos. 18, 14, which is 
of asphalt. Admission to the platforms by non-passengers 
is obtained by a penny ticket from a slot machine. 

The old down platform—i.e., that on the north side—is 
now devoted to fish traffic, and it is divided from the 
station proper by a wooden screen fixed on the north 
side of No. 1 road. A stage for landing fish, and the 
necessary offices, are provided on No. 1 platform, together 
with independent access from Collier-street. The fish 
platform is divided from the main quadrangle by railings 
and sliding gates. 

The hotel and station buildings are classic in design, 
and with the exception of the wall towards Collier-street 
are faced with dressed stone. 

The main roof, of which Fig. 2 is a view looking 








covers the. station as far as the lamp room. 
platform on the left is the fish platform, and 


east, 
The 
that on the right is No. 9 platform. 
five spans, varying in width, and divided into twelve bays 
of 30ft. 8in. each. There are three rows of columns— 
between Nos. 3 and 4 roads, Nos. 5 and 6, and Nos. 7 and 
8 platform roads, and thirteen columns in a row. The 
columns are 26ft. 3in. in length, and on these rest the 
longitudinal girders, 2ft. 2in. deep, which, in turn, each 
carries the two ends of three rolled steel joists, as shown 
in detail on page 159.. On these, for 20ft., is placed 3in. 
V-jointed boarding, and then commences the skylight, 
which is raised so as to give ventilation. Further ven- 
tilation is obtained by raising the centre of the skylight. 


The glazing is of ordinary putty glazing, and at the foot | 


of each skylight is a gangway to give ready access for 
cleaning and repairs. The roof is tied by 1gin. steel 
rods from joist to joist, and these rods are tied to the 
roof at the centre by l}in. steel, rods. Outside No. 1 
platform the roof is supported by steel stanchions. 

| The permanent way in the station consists of 901b. 
| rails 80ft. in length, and carried in 40 1b. chairs and eleven 
sleepers to each rail. The standard permanent way of 
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Fig. 8-TEA ROOM 


the North-Eastern is now 95 lb. rails, 45ft. in length, 
in 50 1b. chairs, and seventeen sleepers to each rail. The 
gradient approaching Hull is practically level. A clear 
idea of the general arrangement of the station and roof 
may be obtained from the view in Fig. 1. 

With regard to the length of platforms, there are 
780ft. platform edge to Nos. 1 and 2 platform roads, 
760ft. to Nos. 3, 4, 5, and 6, 580ft. to Nos.7 and 8, 
620ft. to No. 9, 260ft. to No. 10, 320ft. to No. 11, 360ft. to 
No. 12, and 700ft. to the excursion roads. Horses and 
carriages are dealt with at the fish dock. Water columns 
are provided at the buffer stops end of each road, which 
enable engines to take in a supply of water whilst waiting 
for their train to be unloaded and disposed of. A cross- 
over road is provided, near the buffers, between Nos. 2 
| and 3, 4 and 5, 6 and 7, and 8 and 9 roads. 
| The station is lighted by gas, and the offices and public 
| rooms by electric light obtained from the Hull Corpora- 
| tion mains. About 115 trains arrive at the Paragon 
| Station each week-day and a corresponding number 
| depart. Three foreign companies use the station—the 
| London and North-Western, the Great Central, and the 
| Lancashire and Yorkshire, all of which run a through 




































service between Hull and Manchester and Liverpool, vid 
Leeds, Doncaster, and Wakefield respectively. The latter 
is the fastest service, and covers the 135} miles in 
3 h. 2 min. for the outward journey to Liverpool and 
3 h. 5 min. for the return. The North-Eastern Company 
works a service with its own engines between Hull and 
Sheftield vid Selby, the Swinton and Knottingley joint 
line and the Midland ; and also between Hull and Halifax 
vid Selby, Normanton, and the Lancashire and Yorkshire 
system through Wakefield and Brighouse. Auto-car ser- 
vices—with two coaches and a locomotive between, and 
driven from a compartment at each end—run from Hull 
to Goole, Hornsea, Withernsea, and Beverley. 

In connection with the joint North-Eastern and Lan- 
cashire and Yorkshire steamship services between Hull 
and Zeebrugge and the Wilson service for Norway, a river- 
side station has been opened so that passengers are con- 
veyed direct to and from the boats. They do not then 
enter Paragon Station. The riverside station is so situated 
that it serves any state of the tide and is equipped with 
all conveniences. 

There are two special features in connection with the 
railway traffic from Hull, namely, the fish and the 
emigrant traffic. The size of the fish traffic may be 
gauged by the fact that over 78,000 tons were sent from 
Hull by the North-Eastern Railway during the year 
1906, and it is expected that the tote al willtprove to have 
been still higher in 1907. Nearly the wholeeof this was 
loaded in wagons at the docks, but over 8000 tons were 
dealt with at the fish stage on the Paragon Station. In 
addition to the wagons which are attached ‘to ordinary 
passenger and goods trains during the day and special 
trains during the height of the season, four trains with 
“ braked stock "—i.e., equipped with the continuous brake 

leave Hull each evening for York, Leeds, Doncaster, 
and Normanton. Traffic with the London and North- 
Western is exchanged at Leeds, with the Great Northern, 
Great Central and Great Eastern at Doncaster, ‘and 
with the Midland and Lancashire and Yorkshire at 
Normanton. 

The emigrant traftic for the year 1906 amounted to 75,000 
persons. The emigrants go mostly to Liverpool, only a small 
portion going to Glasgow and Southampton. The traffic 
is divided in turn among the three companies—the London 
and North-Western, Lancashire and Yorkshire, and Great 
Central. The North-Eastern provides the stock for the 
outward journey. For this purpose some new stock has 
just been constructed at the Gateshead works and brought 
into use. It consists of corridor coaches without 
communicating gangways, 52ft. in length and carried on 
two four-wheeled bogies. There are two types—one 
with eight third-class compartments and a_ lavatory 
compartment, and the other with six third-class. com- 
partments, one lavatory and a brake compartment. 
They are fitted with incandescent gas lighting, safety 
door handles, frameless windows, and a new form of 
ventilator. 


ITALY'S PROGRESS IN SUBMARINE 
NAVIGATION. 


(By a Correspondent. ) 


Ir is not commonly recognised how rapid and brilliant 
have been Italy’s strides in the direction of submarine 
navigation. While most other nations engaged in like 
work have permitted a good deal of spectacular publicity, 
Italy has gone along in a quiet and unobtrusive manner 
with some experiments that have quite revolutionised the 
accepted standards in this fairly new branch of naval 
architecture. 

From the first Italy has stood for the submersible, and 
the boats now possessed by Italy are typical of all that is 
best in this particular type of under-water craft. 

The Delfino was the first of Italy’s modern submarines. 
She was builtin 1889. At that time she was a cigar-shaped 
craft, propelled by electricity, and fitted with two 14in. 
torpedo tubes. 


exceed a speed of two knots. To enable the boat to sink 
on an even keel, and, in fact, to control her submergence, 


she was fitted with a couple of propellers set in vertical | 


tubes running through the boat, somewhat after the plan 


Government—generally known as Nordenfelt IV. 


While the results obtained with the Delfino in her | 


original form were not altogether satisfactory, still she 
provided a fund of practical data which was properly 
estimated by the Italian authorities, and afforded a safe 
foundation for further development and trials. From 


1889 until 1901 the Delfino was used for extensive experi- | 


mentation, the results of which were carefully kept 
secret by all of the officials concerned. In 1902, or 
thereabouts, the Delfino was considerably modified, and 
underwent extensive improvements in a number of 
directions. As originally built, her upper-hull plating 
was made considerably heavier than the rest of her 
spindle-shaped body. In rehabilitating the craft, this 
heavy hull plating was removed, and a great saving in 
weight thus effected, which was promptly put to 
better and more telling use in other directions. A 
set of up-to-date accumulators were installed in 
place of the old battery, and explosion motors were 
provided for the purpose of supplying power for surface 
propulsion. This gave the Delfino dual means of pro- 
pulsion, the electric power being for submerged work 
only. The spindle-shaped hull had proved an undesirable 
form for surface navigation, and to make the boat more 
weatherly she was fitted with a superstructure something 
after the fashion of that now fitted on the British and 
American boats of the Holland type. Thus modified 
and modernised, the Delfino possessed a surface speed 
of 8 knots, and a submerged speed of something over 
knots. Two 18in. torpedo tubes supplanted the two 
old 14in. tubes, and altogether the Delfino has since 
shown herself to be an efficient and reliable craft. 








Her speed on the surface was not more | 
than five knots, and when submerged she could not | 


adopted by Nordenfelt in his boat built for the Russian eight 


| Displacement, submerged 





THE ENGINEER 


The valuable information secured in the gradual evolu- 
tion of the Delfino formed the groundwork upon which 
Engineer Cesare Laurenti w orked in designing his boats of | 
the Glauco type, which were launched successively in 
1905, '06, 07. These vessels are 118ft. long, have a maxi- 
mum beam of a trifle over 13ft., and a surface displace- 
ment of 150 tons. They are said to have developed a 
speed of 14 knots when running light upon 
surface and speed of 8 knots when running sub- 
merged. In the summer of 1906 these boats took 


part in the Italian naval manceuvres, and their perform- | 


ance was highly satisfactory during their work both by 
day and by night. Their mobility was amply demon- 
strated during the run from Venice to Taranto, which 
they made without convoy and entirely under their own 
power. Their part in the manceuvres consisted princi- 
pally in making attacks upon anchored ships guarded by 
a large flotilla of torpedo craft. 
while running at depths of from 10 to 20 metres, experi- 
enced no difficulty in passing through the narrow strait 


of San Vito and reaching the anchored battleships with- | 
These | 


out once being detected by the guarding flotilla. 
achievements, and the facility with which the boats were 
handled after only a short period of training on the part 
of their crew, gave the amplest evidence of the degree of 
perfection reached in their design and construction. It 
is the best sort of proof that the submerging boat in 
contradistinction to the diving boat is by far the easier 
craft to learn to handle; and this point has an important 
bearing upon the wartime usefulness of such vessels, 
when rapid changes or substitutions in the crews may 
become necessary, and the ease with which a stranger 
may take up this work will mean everything to the 
military usefulness of such craft. An Austrian technical 
journal, commenting upon the performance of the Glauco 
and Squalo during the Italian manceuvres, had this to 
say :— 

The results achieved with the submarine boats at Taranto have 
confirmed the trials made with these vessels at Venice, and have 
shown that they are capable, especially by night, of approaching 
moored objectives and getting within an effective firing range of 
800m. Furthermore, the performances at Taranto have also 
proved that the Italian submarine craft possess exceptional firing 
apparatus for their torpedoes; and, in fact, it may be rightly 
claimed that the Italian navy has made more progress in sub- 
marine navigation than any of the other first-class Powers, not 
even excepting France. 

Coming from an Austrian critic, this praise is very 
significant, because, when not acting upon the defensive, 
these Italian submersibles could have for their objective 


the | 


The Glauco and Squalo, | 
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| 
| ocr 
| of their displacement. The French under-water craft of 


| the “Aigrette” type have about 20 per cent. reserve 
buoyancy. The Lake type have 22 per cent., while the 
| general run of the Holland boats have har dly 10 per cent, 
Even when water is admitted to the superstructure, the 
Italian boats retain a reserve of buoyancy of 80 per cent, 
It will thus be seen how seaworthy these vessels should 
be, and what a large margin of safety they have against 
damage due to collision or any shock producing leaks. 

(3) ‘Stability. —The Italian boats stand quite alone jn, 
the point of considerable metacentric height when sub. 
| merged. As has been said, the metacentric height in 
| that ; condition i is nearly 12in. In the large E nglish” boats 
| of 800 tons displacement, the metacentric height is only 
| 9in., while in boats of the Lake ty pe and “ Protector’ 

class it is only 7*2in. This gain in metacentric height 
| adds very nase MS to the longitudinal stiffness of the 
Italian boats. 

(4) Submerged navigation.—The Italian boats can be 
submerged at once, and on an even keel, after a bricf 
preparation in trimming from surface condition. The time 
required to adjust w ater ballast for this purpose is only 
| five minutes, which has not been accomplished by inj 

other submersible or submarine up to date. The bouts 
| retain a positive buoyancy, and submergence is effected 
by means of two special propellers, which force the boats 
vertically downward. The various other submarine 
vessels in existence can be submerged only when under- 
way if retaining a reserve of buoyancy. One would 
have to give these other vessels negative buoyancy if 
submergence on a level keel were desired. This would 
be a dangerous operation, as it would then be difficult: to 
prevent the craft from sinking below the predetermined 
depth. The Porpoise sank in this manner, and narrowly 
escaped destruction, and the Octopus did the same thing 
during her official acceptance trials, but fortunately the 
bottom was not so far away as in the case of the Por- 
poise. The Holland boats submerge when underway at 
an angle of 10 deg. to 12 deg, until the desired depth has 
been reached. This depth, however, can only be main 
tained by the exercise of great care and skill on the part 
of the operator at the hor izontal rudder. There fore, sub- 
merged navigation in shallow water at high speed with 
boats of the diving type is a very dangerous operation. 
The Italian boats run submerged with a change of longi- 
tudinal trim of not more than 1 deg. ‘to 2 deg. at the 
very most, and with a variance in vertical movement of 
less than 20in. 


(5) Motive power.—The Italian boats are driven by 

















ITALIAN SUBMERSIBLE 


no other purpose than to attack the Adriatie ports of 
Austria. 

In addition to the Glauco and Squalo, the Italian 
Government now has three other sister ships, namely, 
the Narvalo, the Otaria, and the Tricheco. With these 
vessels the Italian Government has been recently carrying 
on a further series of experimental manceuvres, and from 
authoritative sources it is learned that their performances 
have served still further to emphasise the advanced 
position taken by Italy in the direction of submarine 
navigation. 

Engineer Laurenti now has other boats under con- 
struction for the Italian Government, as well as for some 
northern countries. These boats are being built at 
Spezia, at the shipyard of the Fiat San Giorgio, the latter 
yard having gone in for specialisation in the matter of 
submersible torpedo boats. 

Some very interesting details regarding these vessels 
have leaked out, and this material is well worth repro- 
duction. The following are their principal dimensions 
and general characteristics :— 
139ft. 4:5in. 
16ft. 10in. 
3ft. 11°25in. 
5ft. 4° 
10ft. 9°75in. 
6ft. 10°5in. 

180 tons 

230 tons 

12 tons 

- 60 per cent. “Salama 
9°6in 


Beam, extreme 

Freeboard (hull) se 

Freeboard (hatch coamings) ; a 
Freeboard (to top of conning tower)... 
Draught (surface trim) -- 
Displacement, surface, when fully laden... 


Safety drop keel ... : 
Reserve buoyancy in light condition .. 
Metacentric height, surface trim 
Metacentric height, submerged ... baseitugs ll Sin. 
Nu.aber of bulkheads ... Pete 
Hull designed to withstand submergence to 

depth of See ay 
Maximum power of explosion moters 
Maximum power of electric motors 
Number of propellers s 
Surface speed, maximum ... 

Submerged speed, maximum ; 

Surface radius of action at 8 knots speed... 

Submerged radius of action at 5 knots speed ... 

Total fuel capacity.. 

Compressed air in reserve, at 2100 1b. » pressure 
per square inch . J 
Number of air compressors 2 

Number of centrifugal pumps (for water ballast) 2 

Each pump can discharge 130 tons per hour 
at a depth of 130ft. 
Each pump is driven by a special motor. 

(1) Speed.—The best French boats do not exceed a 
surface speed of 12 knots, and this applies to vessels of 
400 tons. The British boats of 300 tons of the C class 
make only 13 knots. It will thus be seen that the Italian 
boats have accomplished a great deal more on a very 
moderate displacement. 

(2) Reserve buoyancy.—The Italian boats, whenrunning | 
in light trim, have a reserve of buoyancy of 60 per cent. 


150ft. 
750 horse-power 
pa horse-power 


15 » knots 

9 knots 

875 nautical miles 
40 nautical miles 
296°6 cubic feet 


3,773 cubic feet 


| motors. 


three propellers. The middle screw serves for cruising 
purposes, while all three are in motion when running at 
full speed. For submerged navigation the side screws 
only are operated. When running at cruising speed, the 
central screw alone is used at full power. The motors 
can thus be used at all times to the best advantage. By 
a simple adjustment of the magnetic fields, the electric 
motors used for submerged navigation can be so cut 
down in the number .of their revolutions that they 
can be operated efficiently at the modest rate of 
25 per cent. of their high speed, and that without 
diminishing the tension. Switches for the batteries 
are thus done away with. The accumulators, them- 
selves, are small and handy. The weight of one unit 
amounts to only about 2501lb.. Their removal in case 
of accident is therefore much facilitated. With the 
heavy cells carried by the Lake and Holland boats, this 
operation is a most difficult one, because each cell weighs 
not less than 1200 lb. The battery is hermetically sealed, 
and the gases developed are expelled outboard by special 
means. ee the danger of an explosion by reason of 
these gases—which has been proved fatally great in some 
other submarines —is accordingly greatly reduced in the 
case of the Italian boats. The explosive motors are 
driven by benzine. Up to the present time this is the 
only fuel permitting the construction of light motors of 
sufficient power to produce high speed. The manner of 
| stowing the benzine and arranging its feed to the motors 
are such that no annoying features have manifested them- 
selves at any time since these vessels were put in active 
service. 

(6) Division by means of bulkheads.—The interior of 
the Italian boats is divided into eight separate water- 
tight comparments. In this feature the Italian boats are 
distinctly unique. This divisioning makes it possible to 
seal hermetically and divide the engine-rooms from the 
remaining divisions, and, by so doing » prev enting the heat 
and any possible gases from the engines spreading into 
the other parts of the boats when submerged. Sub- 
mergence is not delayed until the engine space has cooled 

| down. It is simply closed at once and allowed to take 
| care of itself until the boats are ready to return to the 
surface and to resume there propulsion under engines. 
| Furthermore, the safety of the craft is considerably 
| augmented by this system of sub-dividing. The serious 
accidents that befell the French and English submarines 


| showed plainly the need of sub-dividing by means of 


water-tight bulkheads. During the last Italian mancuvres 
the submarine boat Squalo continued to run submerged, 
despite the fact that she carried more than a ton of water 
in her engine room, which had gained admission there b) 
reason of a defective valve of the water- jacket of the 
The American submarine Shark'lost her reserve 
| buoyancy through a leak in her engine exhaust valve, and 
very narrowly escaped going to the bottom in 1904. In 
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the case of the Shark, only a few pounds of water thus 
leaked into the vessel, yet it was enough to imperil her. 
(7) Torpedo firing tubes.—The Italian boats carry two 
bow torpedo tubes with their forward ends so formed that 
they offer but very little resistance to the water. These 
torpedo tubes, which are capable of carrying 18in. tor- 
yedoes, are so placed that they lie somewhat back and 


below the stem, so that they are safeguarded in case of | 


pow-on collision. 

(8) Hull.—The hulls of the Italian boats are not formed 
with the customary circular cross-section with a super- 
structure. They are built upon a patented system. and 
in form are quite like the ordinary torpedo boat. Apart 
from giving the vessels easy lines for surface speed, this 
particular cot i 
ment of the machinery. The extreme bow and stern 
ends of the vessels are high enough inside for a man to 
stand upright. Because of their special form it is possible 
to mount in the Italian boats more powerful motors, 
larger accumulators, and bigger pumps than are permissible 
upon the same displacement in submarine vessels having 
the usual spindle form of main hull. Even though the 
Italian boats have not the circular cross-section recog- | 
nised as being that best capable of resisting high com- 
pression, still they are able to withstand safely a sub- 
mergence of 150ft., if such be required. 

(9) Sighting instrument.—The Italian boats are 
equipped with two sighting instruments for submerged 
navigation. These instruments are of the Russo-Laurenti 
type, and possess a field of vision of 50 deg. The portion 
extending above the surface has a diameter of about 
3:5in. The instrument is so designed that the eye piece 
gives a large image, and does not require the observer to 
keep his eye constantly fixed thereon. In this way eye 
fatigue is avoided, and continua] observation can be had 
without any of the tiring stress common to the general 
run of these instruments. The instruments are so 
arranged that they give normal vision and magnified 
vision, the latter being designed to enable the observer 
to distinguish distant objects and to read correctly visual 


signals. 


FOUR RAILWAY ACCIDENTS. 

OF the half-a-dozen or so reports on railway accidents that 
have been issued by the Board of Trade during the last 
month four are of special interest—two of them to railway 
officers generally while the other two will appeal more par- | 
ticularly to travellers in the metropolis. The first accident was 
on October 9th. As a Midland express, drawn by two engines, 
from Sheffield to Bristol was approaching Dore and Totley | 
Station—four miles south of Sheffield—the second engine 
was derailed and fell on its left side. The trailing wheels of | 
the tender of the leading engine and the first five vehicles on 
the train also came off the rails. Considerable damage was 
done tothe permanent way, but the personal injuries were 
slight. | 

From Sheffield to Dore and Totley there are four lines of | 
way, the fast lines being to the westward of the slow lines. 
South of Dore and Totley Station the fast lines turn westward 
towards Manchester over the Dore and Chinley line, whilst 
the slow lines continue towards Chesterfield and the South. 
Two double junctions are provided north of the station, and 
worked from Doreand Totley Station Junction signal-box, for 
giving access between the slow lines and Manchester and | 
between the fast lines and Chesterfield. The former junction | 
is the more northerly. The train in question had been | 
turned from the up slow to the up fast a mile south of | 
Sheftield, and had consequently to be turned back to the up 
slow at Dore, through the junction crossover from the up 
fast to the up slow line. 

The total length of the crossing is 147 yards and the 
curvature, commencing at the heel of the facing switches, is 
as follows :—For 58ft. a left-hand curve of 620ft. radius, for 
111ft. a left-hand curve of 1200ft. radius, for 98ft. a left-hand 
curve of 2800ft. radius, 53ft. of straight, and for 60ft. a right- 
hand curve of 1080ft. radius. The railway is aligned on a 
very easy left-hand curve, which is slightly sharper on the 
slow roads to provide the additional widening between the 
pairs of lines necessary for the station island platform, which 
has a width of 36ft. The superelevation of the outside rail 
at the heel of the facing switches is Zin., and this is main- 
tained for a distance of about 130ft. In the centre of the 
2800ft. radius curve the superelevation is 1gin. Along the 
right-hand curve at the far end of the crossover the inner rail 
is about half an inch higher than the outer rail. This is in 
c msequence of the-preference given to the left-hand curve on 
the up slow line. There is a speed restriction of 20 miles per 
hour through this crossover, of which all the trainmen were 
aware 

After the derailment the left-hand switch was found badly 
bent inwards at the heel and the four coupling chairs under 


this rail were broken. The right-hand switch—the clcsed 
one—was fitting close to the stock rail and its point was not 


blunted nor damaged, but a small strip of the narrow top 
edge was broken away for a distance of 2ft. There was a 
fresh mark, as of a wheel, on the outside fishplate at the heel 
and also on the outside top of the first chair beyond the fish- | 
plate. There is no question but that the road was properly 
“ set,”’ locked, and the signals lowered, and Major Pringle, 
in his report to the Board of Trade, says ‘‘ it is clear : 
that the derailment cannot be attributed to the failure, 
Weakness, or want of maintenance of the road. Other causes | 
must be sought for to account for the accident.”’ 

There is no doubt that it was the train engine that first | 
left the rails and dragged with it the trailing tender wheels 
of the pilot engine, and a source of weakness was found in | 
this engine. It is of the 2-4-0 type, the leading wheels being 
4ft. 2sin. diameter, and the driving and trailing wheels 
6ft. 84in. The right-hand wheel flange of the leading axle was 
found to be considerably worn, the maximum wear at the | 
throat being a full sin. Evidence was given that this 
Was noticed on October 7th—two days before the derailment— 
but the fitter and shed foreman were of the opinion that it 
was in fit condition to run. A contributory cause was the 
coupling of the two engines. The leading axle of the train 
engine is not pivoted in any way, so that the engine wheel | 
base amounts to 16ft. Gin., and it would find more difficulty | 
in passing round a sharp curve than another with a shorter 
base. The effect of the worn outer flange, upon which the 
Whole turning movement depended, was much greater with 





istruction admits of a very convenient arrange- | 


| injuries, and the 
| seriously hurt. 
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an engine of this type than with one where the turning 
movement is dependent upon a bogie. The rubbing friction 
resulting from the worn flange must have been further 
accentuated by the outward swing of the trailing end of the 
tender in front. Lastly, there is not the least question but 
that the speed of the train when passing through the cross- 
over was higher than 20 miles per hour; this limit, by the 
way, was not sufficiently low owing to the practical impossi- 
bility to provide any considerable superelevation on a crossing 
of this description. This combination of circumstances 
therefore led to the right-hand leading wheel mounting the 
rails to the outside of the crossing curve at the heel of the 
facing switch rails. 

| The second case is the fatal collision at West Hampstead, 
| on which Major Pringle’s report to the Board of Trade has 
just been issued. It may be remembered that during a dense 
fog on the morning of October 26th last an electrically-operated 
train from Baker-street to Neasden was allowed to enter 
West Hampstead Station on the Metropolitan Railway whilst 
a similar train for Willesden Green was standing in the 
station. Three passengers were killed, 25 received minor 
motorman of the Neasden train was 


It will shorten the recital of the facts of the case if it be 
at once stated that the second train was allowed to leave 
Finchley-road Station—that in the rear—with the Finchley- 
road starting signal ‘‘ off’’ and the lower distant arm at 
*clear,’’ and that the motorman received a green flag from 
the fogman when he reached the down home signal for West 
Hampstead, which was also ‘‘ off.’’ It may briefly be further 
stated that the reason the first train had not proceeded was 
that the starting signal at West Hampstead was not lowered 
for it, and that the fog was so dense that the fogman at the 
home signal could not see the standing train, nor could the 
signalman. 

This section of the Metropolitan Railway is protected by 
the Spagnoletti system of ‘‘ lock and-block,’’ whereby the 
movements of the trains control the sending of the telegraphic 
signals on the block instruments, and these in turn control 
the levers operating the out-door signals. At West Hampstead 
there are fixed, on the down line, two treadles, Nos. 1 and 3 
in Fig. 1. The latter is depressed by an arriving train and 
a current is set up that unlocks an instrument in the signal- 
box whereby the train-arrival signal may be sent to the 
signal-box in the rear—Finchley-road—and allows for the 
starting signal there—No. 5 in Fig. 1—to be again subse- 
quently lowered for a second train. The former treadle, 
No. 1, controls only the movements of West Hampstead. 
It unlocks an ‘‘ additional ’’ instrument whereby the down 


| home signal, No. 4 in Fig. 1, is freed. There is one section 


1. Treadle releasing W.Hampstead 








pulled the latter and lowered the signal, and the collision 
occurred as stated. Without recapitulating the evidence, it 
may be stated that it has been conclusively proved that the 
instruments and interlocking were in order, and, whilst the 
convicting evidence is missing, it may safely be assumed that 
Hollis imagined that the Willesden Green train had gone 
forward and that the electrical interlocking had failed. He, 
therefore, used the key and unlocked the “‘ additional ’’ in- 
strument. It may further be added that Hollis stood his 
trial for manslaughter at the last sessions of the Central 
Criminal Court, when Mr. Justice Bigham said since 
we are all liable to make mistakes, he did not regard his 
faults as criminal negligence, and, as a result, the jury 
acquitted the man. 

Major Pringle, in his report, refers to certain contributory 
causes. One rule in force on the Metropolitan Railway 
provides that if the full view of a train from the signal-box 
is obstructed by fog, or any other cause, the station-master or 
other person in charge must arrange for a competent man to 
advise the signalman when each train has passed clear of the 
station. This rule has never been acted up to at West 
Hampstead. Rule 55 says that when a train is detained at 
a signal, the engine-driver must sound his whistle and, if 
still detained, the guard must, notwithstanding that the 
“‘lock-and-block ’’ system is in operation, go into the signal 
box and remind the signalman of the position of the train 
and remain there until the signalman can give permission 
for it to go forward. This rule goes on to say that in foggy 
weather the guard must immediately upon the train coming 
to astand, proceed to the signal-box. This rule was not acted 
upon. Had it been, the collision would not have occurred. 
Again, the release of an instrument can only be effected by 
the use of a key, as has already been said. Access to the key- 
box can only be obtained by the use of a special key kept by 
the station-master or by the breakage of a glass cover to the 
key-box. “In the latter event a report must be made in the 
train register, and the broken glass replaced by the station- 
master out of a stock kept by him, of which he must keep a 
record. At West Hampstead this rule was broken in many 
respects. Finally, the records of the block-signals and pas- 
sage of trains in the train register were made in such a manner 
that showed that Rule 96 as to the stationmaster’s supervision 
of his signalmen was indifferently acted up to at West 
Hampstead. 

There are two other points. which occur to us and which 
are not referred to by Major Pringle, although this omission 
is possibly due to the fact that the Metropolitan Company has 
automatic signalling of some kind in view. The first of these 
is that an improvement would ke effected, and possibly a 





similar accident avoided, if it were the last wheel of a train 
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Fig. 1—SCENE OF THE WEST HAMPSTEAD COLLISION 


of line between No. 4 and No. 5 signal, and this is freed by 
the depression of No. 3 treadle, fixed in advance of No. 4 
signal. Then there is another section between No. 2 starting 
signal and No. 4, which is freed by the depression of No. 1 
treadle fixed in advance of No. 2 signal. As the first train 
had depressed No. 3 treadle, the admission of the second 
train past No. 5 signal and up to No. 4 was in order, but as 
the first train had not gone over No. 1 treadle it has to be 
explained why No. 4 signal could be lowered for the second 
train. 
Whilst West 
these 


there are three instruments in the 
Hampstead box for the down line, and all of 
are referred to in the evidence accompanying the 
Board of Trade report, yet only that known as_ the 
‘additional ’’ instrument need be herein referred to. 
This instrument has two indications. Normally it shows 
‘line clear,’’ and, when in that condition, the pressing down 
of the tapper key takes a lock out of the lever working the 
down home signal, and this changes the indicator to ‘*‘ train 
on line.’’ This indication remains when the home signal 
lever has been put to normal, and the lever cannot again be 


pulled until the indicator has changed to “‘ line clear.’’ Two 
contacts have to be closed to change this indication. One is 


closed. when ‘the starting signal lever—No. 2, Fig. 1—is pulled 
over, and the other is closed when the train goes over the 
electrical treadle, No. 1. In all forms of the block system 
there is a liability of block signals being exchanged and trains 
accepted which have to be subsequently cancelled, owing, 
possibly, to the train not being sent forward or owing to a 
signalman’s error. Where “‘lock-and-block’’ is employed 
some means have, therefore, to be adopted so that signalmen 
may release their instruments, as the treadles that would | 
effect the release are not, of course, deflected. This is 
generally done by means of a key, the use of which is safe- 


guarded about by regulations, and which mechanically | 


makes or breaks the contacts in the instrument that should 
te done electrically. 

From this explanation it will be understood that when the 
first train arrived in the station, the indication on the 
‘* additional ’’ instrument would show “‘ train on line,’’ and | 
that the home signal could not be lowered for the second 
train until the first had gone away and passed over the 
electrical treadle in advance of the starting signal. . The first 
train arrived at West Hampstead at 7.46 in due course, but 
it stood there owing to the starting signal, No. 2, being 
‘‘on.”? That it was never lowered whilst the train 
stood there is without doubt. Consequently the home 
signal lever could not properly be -pulled over for the 
Neasden train. The signalman—Hollis—at West Hamp- 
stead, however, states that when at 7.50, the Neasden train 
was offered to him by Finchley-road, he found the “* addi- 
tional ’’ instrument and that working to Kilburn indicating 
““line clear’’? and his home signal lever free, so that he 





| 


| approac 


and not the first that operated the treadle. This might be 
secured by the provision of a locking bar of the usual length, 
in the rear of the treadle, which, when depressed, would cut 
out the treadle. The first wheel would therefore cut out the 
treadle, but when the train passed off the bar the latter 
would rise, and the treadle would respond to the last wheel. 
Such an arrangement would have held the Finchley-road 
starting signal at danger, as the end of the first train was in 
the rear of treadle No. 3. The other point is that it cannot 
be regarded as consistent signalling that the starting signal 
must be “* off’’ when the “‘ additional ’’ instrument is cleared 
previous to the home signal being again lowered. It would 
be better if the lever were nearly, but not fully, back. 

The third case was also on the Metropolitan Railway, but 
the results were less serious. This occurred at Farringdon- 
street on November 26th, when a Circle train from South 
Kensington ran into the rear of a train from Hammersmith 
that was just leaving the station. 

The cause of this collision is difficult to arrive at definitely. 
The motorman of the second train asserts that the up home 
signal, fixed 240 yards west of Farringdon-street Box B, and 
the repeater signal, fixed 278 yards further west, were ‘* off ’’ 
for him. The signalman states, however, that the lever 
working these signals was at normal, and the evidence sup- 
ports the latter contention. On the other hand, had the 
signal been ‘‘ on ’’ the automatic train contro] on the train 
would have come into operation and automatically pulled up 
the train. 

Thece is a possibility that the signals had not responded to 


| the lever when the latter was put back after the Hammer- 


smith train passed, and Major Pringle in his report accepts 
this supposition. The driver’s view of the up home signal is 


| @ very poor one, as it cannot be seen until a train emerges 


from a tunnel, say, 100 yards away. A repeater signal was, 
therefore, brought into use on the Sunday before the Tuesday 
on which this collision occurred. Although the home 
signal is 240 yards distant from the box, and the repeater 
signal is 518 yards, and the home signal is a splitting signal 
with two arms, yet the repeater was coupled up to the home 
signal levers and made to co-operate with either of the two 
arms. On the day before the collision, the home signal was 
hard to work, so three weights of about 40 lb. each were 
put on the back-tail of the home signal lever. The signal- 
men then found that the lever was hard to restore to normal, 


| aS @ consequence they would not notice anything wusual 


in the movement of the signals. Furthermore, it-should be 
noted that although the signalmen could not see the home 
signals, they were not electrically repeated in the signal-box 
as is usual, and the way the wires and connections were run 
and made was conducive to signals getting hung up. 

Major Pringle concludes his- report on this mishap | 
observing that had the motorman of the second train been 
hing the station with care he would have been able 
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even in the limited distance he had, after sighting the other 
train, to have avoided a collision. 

The fourth was a collision that occurred at Widnes East 
Junction, Cheshire Joint Lines Railway, on December 23rd. 
\ dense fog prevailed at the time. A goods train from Liver- 
pool direction for Guide Bridge was offered to Widnes East 
Junction by the signalman at Farnworth East on the main 
line, but as the former had accepted a passenger train from 
Widnes, which is on a branch line, he refused the goods 
train, consequently the man at Farnworth kept his signals 
at danger. The fog that prevailed had come on less than 
an hour before, and at the time the goods train passed 
Farnworth distant signal the fogman for that post had not 
reached the signal. The driver consequently had no warn- 
ing as to its condition, and he said he could not see the 
signal. The guard, however, of his train saw the signal and 
testified that it was “‘on.’’ The driver subsequently ignored 
the home and starting signals at Farnworth which were 
against him, also the distant and home signals for Widnes 
East Junction, but responded to the red light of a fogman 
at the latter post, and was slowing down when his train was 
run into by the passenger train, which could not be stopped 
as it had already passed the signal-box in the rear—Widnes 
Junction South—when the running away of the goods train 
was intimated to Widnes East by the signalman at Farn- 
worth. The engine of the passenger train and the eight 
rear vehicles of the sixteen on the goods train were derailed, 
but beyond the driver and fireman of the goods train there 
were no personal injuries. 

Colonel Druitt, in his report, is unable to suggest any 
reason for the extraordinary conduct of the driver of the 
goods train, who ignored two distant signals and three stop 
signals. He draws attention to the fact that there are 
inner distants for Widnes East under the starting 
signals at Farnworth East and Widnes Junction South. 
Had there keen a lower distant arm until the latter signal 
it would have been thrown to danger before the passenger 
train reached it. 


no 


COMBINED ELECTRICITY AND GASWORKS. 


\n interesting instance of the combination of an electric 
power station and a gasworks is provided in the township 
of Lichtenberg, near Berlin, and it is instructive to find that 
the mutual assistance between the two stations has been 
found to be extremely profitable. Lichtenberg, for some 


time past, had possessed a gasworks which had been run | 


SUB-STATION 


Fig. 4—DIRECT 


on a satisfactory basis, when in 1904 the construction of 
an electric power station was decided upon and carried 
almost immediately into effect. The consumption of gas, 
so far from decreasing after the electricity station had 
been opened, was actually found to increase during the 
first year, whilst the electric power station showed so 


ASWORKS 





AT LICHTENBERG 


Fig. 2-COAL CRUSHER 


COUPLED GAS ENGINES AND GENERATORS 


chosen as the motive power for the engines, At the 
present time there are two engines of 200 and two of 
500 horse-power, all of which have been supplied by the 
Maschinebau Gesellschaft of Niirnberg. A_ general 
view of the engine-house of the electricity station is 
shown in Fig. 4. Each of the two smaller gas engines 














° 
Fig. 5 LICHTENBERG ELECTRICITY STATION AND 


satisfactory a development as to require an extension 
after a short time. 

As is shown in Fig. 5, the electricity station was erccted 
immediately beside the gasworks, and suction gas 
generated from coke obtained fromthe gasworks was 


GASWORKS 


and one of the 500 lorse-power engines are direct-coupled 
| to a direct current dynamo, the power station having 
| been originally designed to supply direct current only. 
Shortly after its completion, however, the necessity for 
| supplying more remote districts with large amounts of 
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current was felt, this resulting in an alternating current 
extension being made. For this purpose the second 500 
horse-power engine was erected, and directly coupled to 
an alternating current generator, while a suitable con- 
verter was provided as a mutual reserve for both kinds 
of current. The direct current output of the works is 
assisted by two accumulator batteries of considerable 
capacity. At the same time that the extensions were 
being carried out a small sub-station was erected near to 
the power-station. This station, Fig. 3, contains pro- 
visionally two converters and an accumulator battery. 
This arrangement allows alternating current to be 
supplied to the outlying districts, and the feeding of the 
existing direct current system. The energy generated at 
the electricity station was utilised in the recent exten- 
sions of the gasworks for operating, by means of electric 
motors, all the machines required by a modern gasworks 
which could be advantageously worked with this power. 
A total of eight direct current motors of the enclosed type 
were consequently employed. 

Fig. 2 shows a coal crusher operated through belt 
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Fig. 6—-RETORT DISCHARGING MACHINE 
transmission by a 15 horse-power motor. A discharging 
machine, with electric travelling mechanism, in the gas- 
works, is illustrated in Fig. 6; the machine itself being 
actuated through belt transmission by a motor. A similar 
equipment was chosen for the charging machine. 

The De Brower chute, shown in Fig. 1, is worked by 
means of a 812 horse-power electric motor, provided with 
gearing, which reduces the number of revolutions in 
the ratio of 5 to 1, while the drive itself is affected from 


the intermediary shaft through belt transmission. There | 


is, further, an elevator operated by a 5 horse-power motor, 
and a Bamag chute actuated by a 3 horse-power motor, 
both through belt transmission. 








| tender carried on 





heavy loads over these “gradients at the high speeds now 
demanded by the travelling public has become more and 
more difficult. We have referred at various times to the 
progressive steps taken by the company’s chief locomotive 
engineer, Mr. G. J. Churchward—who is particularly enter- 
prising—to cope with the difficulties he has encountered, and 
we are now enabled by his courtesy to place before our readers 
an engraving showing the latest developments in locomotive 
engineering on this railway, which is celebrated for its high 
speed, long distance, non-stop runs. The engine in question 
has been called ‘‘ The Great Bear,’’ and we believe it ‘to be the 
heaviest locomotive which has yet been put to work in this 
country, its total weight being 96 tons. It cannot, we 
imagine, lay much claim to beauty, but at all events it has 
the appearance of great strength and capability. It is truly 
an enormous engine, and no one looking at it casually would 
imagine that each of its six driving wheels is 6ft. 84in. in 
diameter. This, however, is the fact, and from it some idea 
of the immense size of the locomotive may be gained. Each 
of the main axles carries a load of 20 tons. and the four 
wheels of the bogie, which are 3ft. 2in. in diameter, support a 
like amount. The trailing wheels, which are 3ft. Sin. in 
diameter. together account for 16 tons, so that the total 
weight is 96 tons. 

The details of the boiler also bear testimony to the size of 
the engine. The barrel is 23ft. long and has a diameter 
varying from 5ft. 6in. to 6ft. The fire-box, which is of the 
Belpaire type, is 8ft. by 5ft. 9in. and 6ft. 6in. outside and 
Tft. 


28in. by 4ft. 1l4in. and 5ft. 8%in. inside, the height | 





ENGINEERING CASES IN 1907. 
(From a Legal Contributor.) 


ALTHOUGH cases in which engineers are personally con- 
cerned as litigants are not often heard in the Courts, a 
glance at the Law Reports for 1907 reveals a number of 
decisions which are of interest to the engineering profession. 
It is proposed to draw attention to some of the more im- 
portant amongst these cases. In Mason v. Lovatt (23 T.L.R. 
486) a question of interest to engineers who sometimes act 
as arbitrators was considered by the Court. A case had been 
referred to, and had been adjudicated upon, by a quantity 
surveyor. The hearing occupied twenty-two days, and, as 
there was a complicated question of law, the arbitrator tound 
it necessary to consult solicitors and counsel. The fees of 
the arbitrator, which were included in the award, came to 
£527 10s., which included 10 guineas a day for thirty-five 
days, and £110 6s..for fees for professional advice. The 
Arbitration Act provides that the fees of an arbitrator to 
whom a case is referred are to be settled by the Court or 
judge. In this case a district registrar on taxation struck off 
£283 Os. 6d., being of opinion that five guineas a day was 
sufficient remuneration, and that 35° guineas ought to be 
sufficient to pay for the legal assistance obtained by the 
arbitrator. The arbitrator appealed against this decision, 
and filed many affidavits to the effect that 10 guineas a day 
was a reasonable fee fora man in his position. The Court 
of Appeal reversed the order of the registrar, laying it down 
that a taxing officer, when determining the remuneration to be 
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G.W.R. SIX-COUPLED FOUR-CYLINDER LOCOMOTIVE 


varying from 6ft. 5ygin. to 5ft.27;in. There is a superheater 
—a comparative novelty on British engines—containing 
84 tubes 1gin. diameter and 21ft. 4in. long. The fire tubes 
are of two diameters. There are 141 of the smaller size, 
which are 24in. in diameter; and 21 of the larger, which 
measure 43in. Both of these sets of tubes are 22ft. Tin. long. 
Then there are four arch tubes 3gin. diameter and 7ft. 84in. 
long. The heating surface is made up as follows :— 


Square feet. 


Superheater tubes 00 
Fire tubes. . 2673°45 
Arch tubes 24-22 
Fire-box 158.14 
Total .. 3400°81 


This we also believe to be a record figure in this country. 


The area of the fire grate is 41°79 square feet, and the working | 
There are four | 

cylinders, each 15in. diameter and 26in. stroke, and the | 
| tractive effort is 29,430 lb. 


pressure is 225 lb. on the square inch. 


A new departure for the Great Western is having the 
two four-wheeled bogies. The water 


| capacity is 3500 gallons, and a pick-up apparatus is fitted 


THE NEW GREAT WESTERN LOCOMOTIVE. 
ee 


THE Great Western Railway has on its system many | 
particularly difficult pieces of road from the point of view of | 
gradients. Of late years the problem of taking increasingly | 








| so that water can be scooped up when the engine is in | 
| motion. 


We understand that the ‘‘Great Bear’’ was taken for a 
run with a train on Wednesday of last week, and that it 
came out of this trial most successfully. 





























“GREAT BEAR*® 


paid toa professional arbitrator, must have regard to evidence 
which goes to show that in the opinion of persons in the same 


| profession the charges for a person in the profession are fair. 


He is not entitled to disregard the evidence and to reduce the 
remuneration to such an amount as is in his opinion fair. 
‘The true standard,’’ said Lord Justice Fletcher Moulton, 
“‘is what a fair-minded man in the position of the referee 
would have required if a bargain had been freely made 
beforehand.’’ 

A Canadian case, which was heard in the Privy Council 
(Dumphy v. Montreal Light, &c., Co., 23 T.L.R. 770) is of 


| interest to electrical undertakers who make use of overhead 


wires. A company was authorised to lay wires under or over 


| the streets of a certain town, provided that they should be 
| responsible for all damage. 
| which were not insulated or protected by guard wires, and a 
building contractor, while engaged in building operations, 
brought a derrick in contact with the overhead wires, with the 
result that a current of electricity was diverted to the street, 
and killed a passer-by. 
| company was said to have been negligent in having overhead 
and not underground wires, and in not having them insulated 
or guarded. 
the question whether there was any evidence of negligence to 
justify the verdict eventually came before the Privy Council. 
| It was there held that as the statute authorised overhead just 
| as much as underground wires, it was not negligence to have 
them overhead; and that the evidence did not show that 


They erected overhead wires 


In an action by the widow, the 


The jury having found a verdict for the plaintiff, 
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insulating the wires or putting guard wires round them would 
have been an efficient remedy. 

Now that the Workmen’s Compensation Act, 1906, places 
a very serious measure of responsibility on employers, any 
legal device by which the burden can be shifted on to the 
shoulders of those who are really responsible for the accident 
merits attention. In Greenwood v. Hawkings (23 T.L.R. 72), 
a contractor for the erection of a building agreed to employ 
sub-contractors selected by the architect to do certain parts 
of the work. To one such sub-contractor he wrote: ‘* You 
agree in accepting this order to sign and send per return of 
post the enclosed azcident indemnity.’’ The indemnity was 
to hold the employer harmless against claims under the 
Workmen’s Compensation Act, 1897 (sic), by any person in 
the sub-contractor’s employment. The sub-contractor did not 
send any answer to the order, nor did he sign the indemnity 
form, but he went on with the work. An accident happened 
to one of his workmen, for which the head contractor had to 
pay compensation. He then sued the sub-contractor on an 
implied contract of indemnity. It was held that, the defen- 
dant having executed the work upon the footing of the order 
given to him by the contractor, and of the indemnity enclosed 
with it, was liable to indemnify the head contractor. It 
should be mentioned, with reference to this case, that by 
virtue of Sec. 4 of the Act of 1906, a head contractor, while 
primarily liable to compensate workmen employed on his job, 
is generally and apart from contract entitled to be indemni- 
fied by any sub-contractor by whom the workman is imme- 
diately employed. 

Inasmuch as most of the Workmen’s Compensation cases 
in 1907 were decided under the old Act, many of them are of 
no permanent interest. It may be mentioned, however, that 
in Bagnall v. Levinstein (23 T.L.R. 165) it was held that a 
person who had been educated at a university in England 
and had taken the degree of M.Sc., and who had entered the 
employment of chemical and dye manufacturers for five 
vears at a salary of £200, was not a ‘‘ workman’”’ within the 
Act of 1897. Such a person would, however, probably be 
entitled to benefit under the Act of .1906 if his salary did not 
exceed £250 perannum. The meaning of the term ‘* work- 
man,’’ as used in the Employers’ Liability Act, was considered 
in Smith r. Associated Bus Co. (23 T.L.R. 381), where it 
was decided that the driver of a_motor. omnibus who is pro- 
vided with spanners and other small tools for the purpose of 
repairing anything that goes wrong is a ‘‘workman’’ within, 
and entitled to the benefit of, the Employers’ Liability 
Act, 1880. . 

Amongst many cases relating to local government there is 
one which deserves mention in the present place. It is a 
decision of the Court on the all-important question as to 
whether a local body can b2 surcharged for refusing to accept 
the lowest tender for a particular contract. In R. v. Roberts 
(23 T.L.R. 491), a district auditor disallowed and surcharged 
certain payments on the ground (infer alia) that the tender 
for the supply of the goods in question was not the lowest. 
He surcharged the amount which he estimated tc be the loss 
caused to the ratepayers. It was held by the Divisional 
Court (whose decision has since been affirmed in the Court of 
Appeal), that inasmuch as the committee of the local body had 
bond fide come to the conclusion that, the tender accepted 
was the most advantageous one, the disallowance was wrong. 

In the domain of commercial law there are one or two 
decisions worthy of attention. How far, for instance, are 
underwriters liable for loss occasioned by latent defects in the 
vessels which they insure? In Oceanic Steamship Co. r. 
Fater (23 T.L.R. 673), a policy of insurance on a ship for a 
year while in port at San Francisco covered loss through . 

‘breaking of shafts, or through any latent defects in the 
machinery or hull, provided such loss or damage has not 
resulted from want of due diligence by the owners of the 
vessel, or any of them, or by the manager.’’ While the ship 
was covered by insurance she was docked at San Francisco. 
It was then found that there was a crack in the shaft, which 
was condemned. This fracture had been caused by a new 
end having been imperfectly welded on many years before, 
but the latent defect was not visible at the previous Lloyds’ 
survey, which had been made two and a-half years before. 
It was held by the Court of Appeal that upon the above facts 
there was no evidence of any loss through a latent defect 
during the time when the policy attached, inasmuch as the 
policy did not cover the non-discovery of a latent defect at 
San Francisco. ‘* The policy,’’ said Lord Justice Moulton, 
‘* did not cover a latent defect in the machinery unless such 
defect caused actual loss of or actual damage to the machi- 
nery, and the mere wearing out of the machinery owing to a 
latent defect is not within the policy.”’ 

Another interesting commercial case relates to the tonnage 
measurement of vessels. By the Merchant Shipping Act, 
1894, the space occupied by deck cargo or goods on deck may 
be taken into account for the purpose of. estimating tonnage 
dues. In the case of Cairn Line of Steamships v. Trinity 
House, 23 .T.L.R. 341, a steamer leaving London carried 
besides the coal in her bunkers, 100 tons of bunker coal on 
the awning deck for use in her fires. During the voyage this 
coal was gradually transferred to the bunkers. The Trinity 
House claimed light dues in respect of the tonnage space of 
the coal. Mr. Justice Bray held that the words ‘‘ deck 
cargo’’ were not limited to freight-earning cargo; and that 
the word *‘ goods’’ was wide enough to include bunker coal. 
Consequently he decided against the steamship company. 

Questions relating to the liability of owners of vehicles for 
the consequences of street accidents have often arisen in the 
case of horse-drawn cars. Motor cars have recently figured 
in this réle. In Perkins v. Stead (23 T.L.R. 433), a man 
bought a new motor. The vendor undertook to provide a 
driver to bring the car to the purchaser’s home. The pur- 
chaser drove home in the car ; and when it was being driven 
by the vendor’s driver, an accident took place. It was held 
that, although the driver whose negligence caused the acci- 
dent was the servant of the vendor, yet as he was under the 
control of the purchaser at the time of the accident, the 
purchaser was liable to pay damages for the accident. 

In Dewar v. Tasker (23 T.L.R. 259), the defendants hired 
out an engine to another person. Then they supplied and 
paid a driver, furnished the oil for the engine, and repaired 
it: but the person to whom the engine was hired could direct 
where it was to go, what loads it should haul. The owners 
never knew what loads it hauled or where it went. While 
so hired, the engine, owing to the driver’s negligence, injured 
the plaintiff. It was held that the owners of the engine, 
who appointed and paid, and who could dismiss the driver, 
were liable to compensate the plaintiff. 








AERIAL ROPEWAY AT A COLLIERY. 


AN interesting example of an aérial wire ropeway has 
recently been erected by Messrs. R. White and Sons, of 
Widnes, at the Middleton Colliery, near Leeds. This rope- 
way is 520ft. long, and it has been designed to carry 50 
tons of washed slack pep hour in 10 ewt. net loads. The 
carrying capacity can be incréased, however, by adding more 
carrying boxes. In Figs. 1 and 2 we give a profile 1nd plan 
of the ropeway, which show the general arrangement and the 
various buildings over which the carrying boxes have to pass. 


tions and strengths of the various baths, the temperatures, 
duration of treatment, degree of exhaustion of the dye baths, 


| in the case of dyed fabrics the percentage of colouring matter 


fixed on, in the case of prints the composition of the printing 
paste and other necessary information. Samples of poisonous, 
corrosive, explosive, or easily inflammable substances must 
be clearly marked as such. 

Another group of rules which is worthy of attention is that 
which relates to the restoration of lapsed patents. Formerly, 


| if a patentee allowed his patent to lapse by failure to pay 


The slack coal is conveyed from the washery, shown at the | 
left of the drawings, to the top of the coal bunker at the | 


extreme right, where it is used for feeding the coke ovens. 


Fig. 3, page 168, gives a general view of the ropeway, which | tion 
as may be seen from Fig. 1, passes over the bunker and the | ing any damage (a) in respect of any infringement after th, 
| patent was declared void; (b) in respect of the use of any 


coke ovens. The line starts with a rising gradient of about 
1 in 5 against the load, and rises up to a 60ft. steel standard, 
which is situated in the centre of the colliery, so as to allow 
the boxes to be carried well over the ovens and other build- 
ings along the line of route. Fig. 4, page 168, gives a view 


may be fairly well seen. 


charging bar makes an angle of 125 deg. with the line of the | 


A 


Lal 





fees, &c., he could only obtain redress by a private Act of 
Parliament. Under the new Act, the Comptroller may giv. 
relief in accordance with Rs. 55-59. If an order to restore 
the patent be made, it must contain a provision restraining 
the patentee from commencing any action and from recover 


machine made in infringement of the patent after it was 
declared void ; and (c) in respect of sales, &c., of the patented 
article made on the supposition that the patent had run out. 
R. 59 provides that persons who have incurred expense in the 


of the 60ft. steel standard, of which the constructional details | bond fide belief that the patent has become and was to con 


At the top of the bunker the dis- | 


tinue void may obtain compensation. 
With regard to compulsory licences, which may now be 
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Fig. 1—PROFILE OF ROPEWAY AT MIDDLETON COLLIERY 


ropeway. This angle is negotiated quite automatically, and 
the carriers and boxes tip their contents automatically into 
the hopper below. They then pass round this terminal on 


to the return rope without being detached from the rope and | 
without stopping. We are informed, in fact, that they do not | 


require any attention from the time they are dispatched from 
the loading berth until they arrive back empty on the other 
side of the ropeway, when they are automatically released 
from the hauling rope and are ready for loading again. A 
view showing the details of the outer curve of the 125 deg. 
angle on the return terminal is shown in Fig. 5 and Fig. 6, 
gives a general view of the automatic return terminal; the 
length of this terminal is 43 ft. Fig. 7 shows a view looking 
down the ropeway from the return terminal. An empty bucket 
is to be seen returning upside down after having automatically 
discharged its contents. Another view is also shown in Fig. 8 ; 
this is the view obtained when looking up the ropeway from 
the loading terminal. The incoming bucket shown, on arrival 


| petition to have made default (R. 68). 


at the terminal, will be automatically released from the | 


hauling rope. ) 
locked coil construction, which is said to give a very smooth 
and easy running track for the carriers. A special feature 


The carrying ropes used on this line are of | 


claimed for this ropeway is that the ropes are cut in separate | 


lengths for each span in accordance with Messrs. White’s 


granted by the Board of Trade subject to references to the 
Court, a petition for such a licence must show clearly the 
nature of the petitioner’s interest and the ground or grounds 
upon which he claims relief. It must also state in detail th: 
circumstances of the case, and the purport of the order and 
the name and address of the patentee who is alleged in the 
The petition must b« 
supported by affidavits or statutory declarations (R. 69). 
Having received the petition, the Board must consider it and 
the evidence with a view to seeing whether a primd facie case 
has been made out for proceeding further with it. If not so 
satisfied, the Board must dismiss the petition (R. 72). If 
they are so satisfied, the Board must endeavour to bring 
about an arrangement between the parties; and in the event 
of the negotiations being unsuccessful, they must refer the 
petition to the Court (Rs. 73, 74). 

With regard to the revocation of patents worked outsid 
the United Kingdom, an application in this behalf must be 
made in the prescribed form (R. 78). A copy of the applica 
tion must also be served upon the patentee or his agent. 
Having received the copy of the application, he must deposit 
at the Patent-office evidence by way of statutory declaration 
stating whether or not the allegations contained in the appli- 


cation are correct. If they are incorrect he must point out 
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patented system, so as to facilitate erection, handling and 
renewals, and also to enable heavy individual loads to be 
carried. It is believed that this is the first instance in which 
ropeway carriers have been made to pass such a severe angle 
as 125 deg. automatically and without detaching the carriers 
from the hauling rope. In addition there is an angle of 
143 deg. at the loading terminal. 





THE PATENTS RULES, 1908. 


A BATCH of rules issued by the Board of Trade under the 
Patents and Designs Act, 1907, came into force on the 31st of 
December last. In view of the fact that these rules have 
effect to bring the drastic changes of 1907 into practical 
operation, it may be of interest to refer to those which relate 
to the new provisions. 

In the first place, it will be recollected that, by virtue of 
Section 2, it is competent for the Comptroller-General to 
require that deposit shall be made of samples of chemical 
patents. By virtue of R. 36, such samples or specimens 
must, if so required, be supplied in duplicate. The fact that 
such samples or specimens have been furnished must be 
notified to the public in the complete specification. The 
samples must, in the absence of special direction, be supplied 
in sealed glass bottles, properly labelled. Where samples or 
specimens of colouring matters are required to be 
supplied, they must be accompanied by samples or 
specimens of materials printed or dyed with such colour- 
ing matters, every sample of material being fixed to 
cards 13in. long by 8in. broad. These cards must bear 
a description of the processes by which the respective 
dyed or printed effects were produced, including the composi- 


OF ROPEWAY 


to what extent and in what place the patented article or pro- 
cess is manufactured or carried on in the United Kingdom, 
and explain the reasons why it is not sufficiently manufac- 
tured in this country. The evidence having been completed, 
the Comptroller appoints a time for the hearing of the case. 
In the event of his deciding to take vivd voce evidence in lieu 
of or in addition to the evidence by declaration, or to allow 
the declarant to be cross-examined on his declaration, he may 
require the attendance of the declarant or any other person 
for the purpose. 


Socrety oF ENGINEERS.—The first ordinary meeting of the 
Society of Engineers for the present year was held on Monday 
evening, February 3rd, 1908, at the Royal United Service Institu- 
tion, Whitehall. Mr. Maurice Wilson, the president for 1906, first 
occupied the chair, and presented the premiums awarded for 
papers read during the year, viz., the President’s gold medal to 
Mr. R. W. A. Brewer for his paper on “ Liquid Fuels for Internal 
Combustion Engines” ; the Bessemer premium of books to Mr. E. 
J. Stead for his paper on ‘‘The Connaught Bridge, Natal”; a 
Society’s premium of books to Mr. C. A. St. George Moore for 
his paper on “ Working Experiences with Large Gas Engines ” 
and a Society’s premium of books to Mr. H. Blake Thomas for his 
paper on ‘‘Subaqueous Operations.” Mr. Maurice Wilson then 
introduced the president for the present year, Mr. Joseph William 
Wilson, to the meeting. Thenewpresident then proceeded to deliver 
his opening address, during which he touched upon the problem of 
the training of engineers, showing that, although we were careful 
to apply ‘‘ common sense to the raw material” in our engineering 
manufactures, we often failed to do so in the production of the 
engineer himself. He emphasised the comparative failure of our 





leading schools in this respect, and urged that they should devote 
their great opportunities to a more practical end, so that the 
grievous waste of time, now so common when a youth embarked 
upon his profession, might be as far as possible removed. 
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RAILWAY MATTERS. 


In the past six months the the Great Western Railway 
5,000 passengers, but only 818,000 were first- 





carried over 53,5 
class. 
Tur Canadian Pacific and Grand Trunk Railways 
estimate that the severe snowstorms of the past ten days have 
cost them £200,000, through the increased expense of operating 
and loss of traffic. 


Tur Railway and Canal Commissioners have fixed 
Wednesday, 26th February, to proceed with the consideration of 
the agreement entered into between the Great Northern and 
Great Central Railway Companies, which is subject to ratification 
by them. 


Tue second track construction on the Canadian Pacific 
Rail: iy has been completed for about 300 miles between Fort 
William, Western Ontario, and Winnipeg, Manitoba, and it 
thought the double-tracking will be completed the entire distance 
late in 1908, 


Tne Board of Trade have recently confirmed the under- 
mentioned Order made by the Light Railways Commissioners : 
London and North-Western Railway (Dyserth and Newmarket 
Light Railway) Order, 1908, authorising the construction of a light 
railway in the county of Flint, from Dyserth to Newmarket. 


is 


Tue Chicago freight tunnels of the Illinois Tunnel 
Comp any have been connected with the freight depdts of eleven 
rai lroads entering ¢ ‘hicago, and connections to seven other roads 
are now under construction. The company delivers to many 
stores and warehouses directly through underground connections. 


THERE is again a report that the Midland Railway 
Company will before long erect engine sheds and other buildings 
at Chinley, and transfer its workmen in those departments from 
elsewhere to Chinley. At any rate, there is likely to be further 
extension and development there, the company having just 
negotiated for the acquisition of a big plot of land adjoining the 
station. 


THE annual statement of accounts of the Walsall 
Corporation Tramway undertaking shows a net profit for the 
year ended December + 31st last of £4305, which it is recommended 
should be carried forward to a reserve fund in respect of which 
£10,986 is already invested. The traffic revenue was £26,797, the 
total revenue £27,356, and the actual working expenses £15,265 
The total number of passengers carried was 4,860,764 ; the average 
traffic revenue per car mile was 10°627d.; and the working 
expenses per car mile 6-054d. 





THE railway in German East Africa from Dar-es-Salaam 








westward to Mrogoro, 140 miles, was opened for traffie December 
16th last. It was begun February 9th, 1905. Dar-es-Salaam is 
in 7 deg. south latitude, and just about 200 miles suuth of 
Mombasa, the ocean terminus of the Uganda Railway. The 


railway crosses the unhealthy lowlands near the coast and 
It is intended 
end of Lake 
but about 200 


new 
reaches the comparatively healthy high country. 
eventually to extend the railway to the south 
Victoria Nyanza, making a line nearly parallel to, 
miles south of, the Uganda Railway. 


Art the half-yearly meeting of the City and South 
London Railway, last Tuesday afternoon, Mr. C. B. Sturrt 
Wortley, who presided, said that the extension of the traffic to 
Euston had brought in £6376 additional net revenue during the 
past half-year ; 1,627,852 passengers had been carried more than 
in the corresponding half of last year, the number of passengers 
per train being 115, against 10]. Reference was made in the 
report to the increased tramway competition in North London 
caused by the opening of the London County Council electric 
tramway from the northern end of Finsbury-pavement to Islington 
and King’ s Cross, 


REPRESENTATIVES of the men engaged in the manipula- 
tion of the traffic on the Barry Railway were received by the 
directors on the Ist instant, and brought forward some grievances. 
The interview lasted a considerable time, and the pro eedings 
were adjourned to a date to be fixed. In the meantime some of 
the matters dealt with have to be investigated by the general 
manager in anticipation of the adjourned meeting. The com- 
plaints of the men relate chiefly to matters of appointment and 
promotion, but there is no point at issue but what is capable of 
settlement by the exercise of reason, and there is no ground for 
the interference of the leaders of the Amalgamated Society of 
Railway Servants. Our latest information is that the dispute is 
approaching settlement. 


THE report of the directors of the London, Brighton 
and South Coast Railway Company for the half-year ending the 
31st December, 1907, gives the total number of miles run by trains 
and motors as 6,045,071, as compared with 5,555,824 for the half- 
year ending June 30th, 1907, the number of miles open remaining 
the same. The report states that it is intended to bring into use 
for carriage and wagon works some part of the land bought for 
that purpose at Lancing, in order to carry out certain extensions 
ind improvements of the locomotive shops at Brighton. The 
reconstruction of the eastern portion of the Victoria Station is 
reported to be proceeding as rapidly as possible. It is also 
stated that the general scheme of the Victoria extension and the 
Battersea widenings involves the alteration and improvement of 
Clapham Junction Station, and a contract for the greater part of 
the work has been let. 





In the half-yvearly report of the Great Western Railway 
(‘ompany it is stated that the Birmingham and North Warwick- 
shire railway has been completed and brought into use for goods 
traffic, and will shortly be opened for passenger traffic. The 
doubling of the Stratford-on-Avon branch between Honeybourne 
and Bearley has also been brought into use. The widening of the 
railway in and near Birmingham, the improvements of Snow Hill 
Station, and other works in the district which have been 
authorised, are reported as being vigorously pushed forward. Good 
progress has been made with the construction of the Ashendon and 
Aynho railway, the Avonmouth and Filton railway, the Swansea 
district lines, the Coley branch at Reading, and the Saltash and 
St. Germans deviation, the last-named work being nearly com- 
pleted. The Gwaun-cae-Gurwen branch was opened for passenger 
traffic on the 1st of January last. The portion of the Camerton 
and Limpley Stoke railway between Camerton and Dunkerton is 
in use for mineral traffic, and good progress is being made with 
the remainder of that line. 


THE report of the directors of the Furness Railway 
states that the unfavourable weather experienced during the 
greater part of the half-year seriously affected the further 
development of the passenger traffic. The number of passengers, 
however, shows an increase of 11,127. The Barrow and Fleetwood 
steamers’ traffic shows an increase of 4239 passengers compared 
with the corresponding period of 1906. The merchandise and 
mineral traffic, which had continued to expand during the first 
four months of the half-year, experienced an unexpected check 
in the months of November and December, 1907, as compared with 
1906, due to the depression in the iron and steel trades.- The 
total receipts for the half-year ended December 31st were 
£302,929, as compared with £305,513. A sum of £3500 had been 
charged to- “engines for renewals.” =The locomotive coal_bilk 
shows an increase of £2749, due to the increase in price. A sum 
of £5000 has been placed to the credit of the steamers’ deprecia- 
tion fund, which has been debited in the half-year with the cost 






































THE ENGINEER 





167 











NOTES AND MEMORANDA. 


NEW sea-going vessels totalling up to about 51,000 tons 
were built in Dutch yards last year, and at the end of the year 
thirteen ocean steamers of, altogether, about 35,000 tons were still 
on the stocks, 


THE extremely low temperature of —111 deg. Fah. has 
been recorded by apparatus sent up in a miniature balloon to an 
altitude of 46,680ft. by Professor Rotch, of Blue Hill Observatory, 
near Boston, Mass. 


Ir is estimated that 150,000,000 tons of coal are used 
a by the railways of the United States, out of which but 

,500,000 tons are used in drawing the trains, while 142,500,000 
‘ous go up the chimneys. 


A House without a chimney 
novelty at Carrollton, Ill., a residence having recently been com- 
plete: I there that is fitted for steam heating from a central station 
plant, and with electrical cooking and auxiliary heating equip- 
ment, thus avoiding the use of stoves. 


THE melting point of a blast-furnace slag can be deter- 
mined by forming the powdered slag, with the aid of dextrine, 
into pyramids the size of Seger cones, which can then be heated 
while the temperature is noted with a pyrometer. The melting 
points of iron slag, determined in this way, have been found to 
range from 1305 to 1465 deg. Cent., according to the nature of the 
pig iron produced. 


Some of the tin mines of the Frzgebirge—Saxony and 
3ohemia—were worked in 1907. A prospecting company, after 
exploring some ancient workings at Fruhbuss, near Neudek, 








of the new steam tug Cartmel 





‘placed:one in each groove, and the upper plate is then screwed 


where tin was mined in the seventeenth century, found several 
veins at a depth of 23m. The same company met with satisfac- 
tory results at Hirschenstand. Here the abandoned workings 
were more than 1 kilom. long, and in a good state of pre- 
servation. 


ANEW method to prevent infiltration of waterin walls and | 


the soil is described by Hlettricita, November Ist, 1907. Compressed 


air is conveyed into a vessel furnished with a mixer containing | 


lime or cement well diluted. 
fire-hose nozzle is employed. 
wall or the earth, and gradually 


To inject the cement, a flat-nosed 
The nozzle is applied against the 
moved over all parts. 


cement, thus injected, gradu: uly sets, forming a single piece with | 


the main work, increasing its strength and preventing infiltration. 


AN interesting side light on the development of wireless | 


telegraphy is given by the fact that there are at present in the 
U nited States twenty-five stations in operation for commercial 
service, while the total number of land stations in the world is 
elghty-nine. Besides these, the United States Navy Department 
has forty-three stations in operation on the sea coasts. The United 


States Navy has seventy-three vessels equipped with wireless 
apparatus, and there are on merchant vessels 218 wireless installa- 
tions, 


A waTER heater for utilisation of the waste heat in the 
exhaust of a gas engine has been applied in the United States toa 
50 horse-power oil engine. The latter is a two-cylinder vertical 
engine with 2}in. exhaust connections from either cylinder, and in 
each of these were inserted short lengths of 6in. pipe containing 
series of castiron heater sections, fitting within the pipe and con- 

taining 35 square feet of surface each. The water in these heats 
rapidly and circul:tes naturally through an 80-gallon tank which 
is boiled every tw» hours. 


A RECENT Consular report gives some information 
concerning the ele trical manufacture of nitrates in Norway. At 
Notodden, 1000 tons of soda, saltpetre and calcium nitrate per 
annum are being manufactured on the Birkeland-Eyde system. 
When the hydraulic power station which is to utilise the waters 
of the Tinfos is completed it will be possible to increase the annual 
output to 20,000 tons. At present the capacity of the Tinfos 
station is only 2000 kilowatts. The three-phase system is used 
and three furnaces are supplied. Another station whose capacity 
will be 220,000 horse-power is in course of construction. 





THE accounts of the General Lighthouse Fund for the 
year ended March 31st last, just issued asa Parliamentary White 
Paper, show that the receipts totalled £635,866 in cash and 
£360,000 in securities, inclusive of a balance of £78,888 in hand 
from the previous year. The maintenance of lighthouses involved 
wn expenditure of £117,394, light vessels £100,213, and steam 
vessels £80,646. Other expenses were :—Superannu: ation allow- 
ances £30,806, new works £51,959, district storehouses £14,464, 
head office £37,135, and le vs £16,806. 
the securities there is now a cash balance in hand of £75,471. 


Tue Hull coal trade in January totalled 595,712 tons, 
an increase of 213,000 compared with January last year. The 
og pe of Yorkshire and Derbyshire coal) amounted to 

5,192 tons, against 144,280 in the first month of 1907, an increase 
if nearly 31,000 tons. The exports from the United Kingdom 
to Russia increased by 7000 tons last month, and all the increase 
went from Hull. To Sweden 30,000 tons more were sent 
11,000 tons from Hull. Germany took 50,000 tons more—17,000 
tons from Hull. The increase of the national exports to Den- 
mark was 5000 tons, but the shipments from Hull-were 9000 tons 
more, 

RazinG a 125ft. brick chimney, under conditions that 
required accurate work to avoid damaging neighbouring buildings 
or obstructing adjacent railway tracks, was successfully accom- 
= shed recently in Philadelphia at the former site of Crow’s 

‘aledonia Worsted Mills. Bricks were removed from the base of 
the chimney on three sides, and timber blocking was substituted. 
The brickwork on the side opposite the desired direction of fall | 
was left intact. The blocking was then saturated with oil and set 
on fire. As the fire progressed the chimney gradually began to 
careen till it was about 15 deg. from the vertical, when it broke | 
about 20ft. above the ground. | 





In a paper presented at a recent meeting of the 
American Society of Mechanical Engineers Professor C. C. | 
Thomas, of Cornell University, comes to the conclusion, first, that 
the specific heat of superheated steam increases when the pressure 
of the steam increases, and diminishes with an increase in the 
temperature ; and, secondly, that the specific heat increases and 
decreases more rapidly when near the saturation point, with 
increase of pressure and temperature respectively than is the case 
in conditions more remote from the saturation point. These con- 
clusions apply, it is stated, over the whole range covered in the 
tests carried out by Professor Thomas, which included pressures 
from 7 1b. to 500 1b. absolute per square inch, and up to 270 deg. 
Fah. superheat for all pressures employed. 


A DESCRIPTION of a new type of bayonet lamp holder, 
specially designed for quick and temporary connection to existing 
wires, was given in a recent issue of L’Judustrie Electrique. The 
actual lampholder is of the usual kind, but the upper part is fitted 
with an ebonite disc containing two grooves in which the conduc- 
tors can be placed. In these grooves are several sharp metal 
spikes electrically connected to the plungers of the holder, while 
the fitting also has a grooved cap which can be screwed down on 
to the wires by means of a brass nut and screw. The operation, 
which is very simple, is as follows:—The two conductors are 


down. On account of the pressure exerted the spikes penetrate 
the insulation, and the necessury connection is thus made. It is 
claimed that this piece of apparatus will be of great use in work- 
shops and other places where temporary lighting is required. 





The | 


In addition to | 


MISCELLANEA. 


Gas poisoning from gas engines has become so common 
that German authorities urge that cylinders of oxygen be kept 
near, and that engineers “be taught to apply inhalations to 
resuscitate victims. 


Ir is reported that an old windmill at York, built of 
stone and now long disused, is to be converted into a water tower. 
The body of the mill will be made into a reservoir, constructed 
entirely of ferro-concrete. 


A company has been formed to work the Tinsjo copper 
mine at Hobin in Telemarken, Norway. It is not at present 
| intended to erect smelting works. The ore can be dressed up to 
| assay about 25 to 30 per cent. of copper. 








is a twentieth century | 


On Tuesday last a disastrous explosion occurred at the 
works of the Standard Explosives Company at Vaudreuil, near 
Montreal. The nitro-glycerine building and the mixing rooms 
were blown up, nine persons being killed and many others injured. 


THE passenger service between all parts of England 
and the Continent by Harwich and the Hook of Holland was 
last Saturday evening taken by the Great Eastern Railway 
Company’s new vessel the Copenhagen, the first turbine passenger 
steamer to cross the North Sea. 


OF the three mail steamers of 11,000 tons being built 
on the C lyde for the Peninsular and Oriental Steamship Company, 
all of the ‘‘M” class, the Morea is expected to be available for 
| service in the late autumn. This and her sister vessels will be the 
largest passenger steamers ever built in Greenock. 


Last Saturday evening H.M. torpedo gunboat Leda 
came into collision with one of the ineffeetive battleships moored 
off Harwich. The impact was of such force that a large hole 
was knocked in the side of the Leda. The vessel immediately 
began to heel over, and commenced to sink. Collision mats were, 
| however, used, and the Leda was speedily run ashore and beached 
on the Parkeston mud. 


THE co-operation of the Transvaal Government with the 
Johannesburg Chamber of Mines with regard to the offer of prize: 
| recently made by Mr. Reyer'sbach for the best rock drills produced 
by January Ist, 1909, has resulted in the prizes being increased to 
£4000 for the first prize and £1000 for the second, the amounts to 
be provided jointly by the Government and the Chamber of Mines 
in equal proportions. In addition the Chamber of Mines offers 
prizes amounting in value to £256 for the best drill operators. 


THE report of Major Cooper Key, Home-office In- 
spector, on the explosion at Messts. Kynoch’s powder mill at 
Worsborough Dale, near Barnsley, on December 12th, when two 
men lost their lives, has recently been published. The Inspector 
says that although there is no means of ascertaining definitely the 
cause of the accident there does not appear to be any explanation 
presenting any degree of probability other than that arrived at by 


the coroner’s jury—namely, that it was due toa spark from the 
| factory chimney. 

| Tue slowness with which taximeter horse cabs 
} 


making their appearance on the London streets is said to be 
due to a delay in obtaining the necessary recording instruments 
from the manufacturers. The test occupies from two to three 
weeks in each case, and this also adds to delay. The general 
impression appears to be that the public demand for the vehicles 
will increase wheu there are more of them on the streets; at 
present, with less than 100 of these cabs plying for hire in the 
whole of the metropolis, Londoners are scarcely aware of their 
existence. 


Wir the object 6f promoting aérial navigation Dr. 
Gans, of Garmisch, near Munich, who is the chairman of the Air- 
ship section of the Bavarian Automobile Club, has offered a prize 
of M. 10,000 to be awarded to a flying machine between May Ist 
and October Ist, 1908. Competitors of any nationality are eligible 
for this prize. The prize will be awarded to the aéronaut who, 
starting from the ground, succeeds in flying or remaining sus- 
pended in the air above the space assigned to him for the purpose 
for ten minutes, and in landing within that area after the ten 
minutes have elapsed. Balloons or flying machines fitted with 
balloons are not eligible for competition. 


THE conference was resumed last Tuesday, at Woolwich, 
of the United Government Workers’ Federation, Mr. W. B. 
Cheesman presiding. Resolutions were adopted in favour of 
minimum wage of 30s. for a forty-eight hours’ week to all adult 
unskilled labour in the London district, one week’s annual leave, 
the abolition of piece work in dangerous occupations, the abolition 
of the contracting system for national requisites, that a line of 
demarcation should be-adopted defining respective trades. The 
wages question was reviewed at length, and a resolution was 
adopted that 2} per cent. was a sufficient contribution to pensions. 
The conference concluded by rejecting a motion favouring 
Socialism. 

In connection with the reorganisation of the mechanical 
training establishments and the distribution of supernumerary 
ratings in vessels of the Home Fleet, it has been found that the 
charge and distribution of engine-room working parties and charge 
of depdt steamboats and the supervision of supernumerary —_— 
| ratings and depdt workshops have been considerably affected, and 

the Admiralty have directed that the work is to be rearranged as 
follows :- (1) The mechanical training establishment is to be the 
centre for supernumerary engine-room artificers not drafted to 
vessels of the Home Fleet, and is to be responsible for the repairs 
| of all depdt steamboats ; it is also to undertake the examination of 
new entries for engine-room artificer. (2) The depdt workshops, 
as such, are to be abolished. 


Ir has now been decided that a large underground 
wireless telegraph receiving and transmission station shall be 
constructed at the base of the Eiffel Tower, in the Champ de 
Mars. For several years temporary wireless operating stations 
have stood at the base of the tower. They communicated with 
the mast at the top of the Eiffel Tower by means of a number of 
wires. The Government recently considered that it was time to 
do away with these temporary buildings, especially in view of 
the good results obtained by wireless telegraphy in the present 
Morocco campaign, and to establish a large underground iaiton, 
with commodious offices, in the Champ de Mars, at the foot of the 
Eiffel Tower. As the ground belongs to the city of Paris, the 
municipal consent was asked, and is likely to be obtained without 


difficulty. The Kleber at Casa Blanca is still in daily communica 
tion with the tower. 
THE Postmaster-General has issued a memorandum 


explanatory of the provisions of his Telegraph (Construction) Bill. 
In the memorandum it is stated that the Postmaster-General is 
placed in great difficulty where the most convenient route for 
a telegraphic line is along a road which has no grass margin, 
and the owner of the land adjoining the road refuses the neces- 
sary permission. He is often forced to use for the purpose of 
carrying his telegraphic lines routes which are less convenient 
from the public point of view than they might be, or routes over 
roads_ of exceptional beauty which possess grass margins, such, 
for -instance;. as the roads over Hindhead or Epping Forest. 
Under the Bill, where an adjoining landowner refuses to give his 
consent to the placing of poles in the hedges and ditches border- 
ing a road, the Postmaster-General may appeal to the county- 
court judge and the Railway Commission against the refusal, 
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AERIAL ROPEWAY AT A COLLIERY 
R. WHITE AND SONS, WIDNES, ENGINEERS 


( For description see page 166 ) 

















Fig. 3—GENERAL VIEW OF ROPEWAY Fig. 4@-60-FOOT STEEL STANDARD 

















Fig. 5—-ANGLE ON RETURN TERMINAL Fig. 6-GENERAL VIEW OF RETURN TERMINAL 














Fig. 7-LOOKING DOWN FROM RETURN TERMINAL Fig. 8LOOKING UP FROM LOADING TERMINAL 
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TO CORRESPONDENTS. 


ge Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
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that answers received by us may be forwarded to their destination. 
notice can be taken of communications which do not comply with these 
instructions. 
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REPLIES. 


S. W. (Hove).—We have not heard of oscillating engines being fitted to | 


a vessel of any size for many years, but in old books or in our back 
numbers you will find numerous illustrations, 

G. Q. (Maidenhead).—No trustworthy particulars of the propellers of the 
Mauretania and the Lusitania have been published. The builders having 
spent much tin e and money on experiments, prefer to keep the know- 
ledge they have gained to themselves, 

J. R. (Stoekport).—You can avoid the trouble by putting a piece of paper 
in the joint. Glue it thoroughly on both sides and press it against the 
face-plate, then place the pattern on it. You can then do all the turn- 
ing you want, and by inserting a chisel or knife the pattern can be 
removed quite easily. 

ERRATUM. 
“London and South-Western Locomotive,” 
lock, for “ Six-cylinder non-compound locomotive,” read ‘ Four-cylinder 
non-compound locomotive.” 
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Canadian Prospects. 
NOT many years have passed since a wave of 
depression in British trade and a period of success in 
American and German trade set us all by the ears 


and started a habit of introspection in public which 


damaged our prestige no less than our dignity. 


| During those deplorable years we became only too 
| familiar with our faults, for not only did our own 


|consuls din them into our ears, but the trade rival | 
| also thoughtfully pointed them out to us, particu- 


| larly in periodicals which circulated in the markets 


he desired to capture. Those regrettable days have 
passed, and the reputation of British trade is higher 


| than it ever was, whilst Germany has been through 


| grave 
| American finance have shown their weakness. 
| are, then, in the present year of grace able to takea 





financial difficulties and the foundations of 


We 


chiding with some degree of dignity, and we can 
listen to good advice without hysterical outbursts. 
Mr. Grigg’s report to Mr. Lloyd George on his 
commercial mission to Canada, which has just been 
published, teems with such admonition and advice. 
It is admirable, both in temper and style, and we 
trust.that it may be circulated by tens of thousands; 
But apart from the facts which the progress of the 
years have brought about, it might have been written 
a decade ago. The same arguments were as true 
then as they are now. The geographical position of 
Canada has not changed, and the facility of its 


/ relationship with the United States is as patent and 


obvious asever. It is also true: that the’ English- 
man does not advertise as well or as skilfully as the 
American, that he does not carry such large stocks 
in Canada, that his agents are less able, that he is 
less willing to modify his designs, and that he packs 


No | 


page 133, title of upper | 


Paper, ‘‘ Tests of a Live Steam | 


** Practical | 





less attractively. These are all familiar reasons 
and charges why our trade with Canada is not 
greater than it is, and it is to our disgrace that those 
which are alterable—and of the geographical position 
alone that cannot be said—have not changed. Mr. 
Grigg tells us—and if confirmation is needed Mr. Bain 
adds it in a memorandum—that “ among all classes 
in Canada there undoubtedly exists a strong desire 
to buy goods from British sources,” and we have 
also a tariff which is preferential to many of our 
limports. Everything is therefore in our favour, and 
| with energy and skill we should be able to make 
headway in the Dominion, in spite of the natural 
advantages that the position of the two countries, 
and the sympathy of the Canadians towards Ameri- 
can methods affords. Mr. Grigg discusses all the 
causes which. militate against our progress, and he 
discusses -also briefly but ably the methods we 
might adopt to improve our position. Most of them 
are very familiar, but the merchant and the manu- 
|facturer may be advised to consider them again. 





| They will do well to ponder Mr. Grigg’s remarks on 
| the necessity of sending competent representatives 
'to Canada to study the outlets for trade. “If,” he 
says in his introductory letter, “ British industry is 
| to claim its fair share of the market due to the great 
| and certain development of this vast and wonderful 
|country, it will be necessary for heads of firms 
| themselves to visit Canada, and in such a visit not 
|to be content with a trip to Toronto, or even 
Winnipeg, but to see the Great West in such a way 
as to realise in some degree what its future trade 
must be. To senda son or a nephew not long from 
school on a trip to Canada, which is designed to 
combine pleasure, education, and _ business, 
admirable as far as the first two objects are con- 
cerned, and useless, or worse than that, as regards 
| business.”” This advice is developed more fully on 
a later page in the report, and, indeed, in many 
places it receives indirect support. Thus the 
| British trader is warned against supposing that 
goods which are marketable in one part of Canada 
are equally suitable for another part. Each part of 
Canada ought to be studied by a really competent 
man with a view to discovering the particular re- 
quirements of each part. From this country the 
agents sent on this ‘work—apart from sons and 
nephews—are too frequently. connected with the 
|commercial side of the business; they would do 
| better if they.were actual manufacturers. “The 
| United ‘ States travellers in Canada are almost 
entirely manufacturers’ travellers, and, as a conse- 
quence, they have a much more’ detailed techniéal 
knowledge of the products which they sell than has 
the ordinary British traveller, who is, in the main, 
a merchant’s traveller.” - The italics are Mr. Grigg’s, 
who goes on further. to impress the value of know- 
ledge compounded of commerce and manufacture in 
the remark that “the American manufacturer, and 
to some extent the German also, has not devoted 
himself merely to production, but has given very 
much attention to distribution also, undertaking the 
work directly, eliminating the middleman, and con- 
; sequently making for himself a detailed study of 
|each particular market in which he deals.” Mr. 
| Grigg adds that he is unable to believe that the 
| British manufacturer, with his great knowledge of 
|the world’s trade, cannot deal with these ~ new 
|conditions”’ of distribution as well as his com- 
|petitors, and he again urges that the British 
| manufacturer himself should visit the fields he wants 
to capture—advice so obviously sound that com- 
mendation is unnecessary. If we had the space to 
{spare we might go page by page through this 
| report, and on each we could find some sentence 
that attracts the attention, but it is far better that 
the manufacturer should obtain it for himself, and 
carefully digest the advice that the author gives 
him. We would direct his attention also to the 
admirable memorandum by Mr. Bain, which closes 
the report. Mr. Bain knows Canada and the Cana- 
dians better than Mr. Grigg does, but in effect his 
advice is the same, and his remarks bear out those 
of the Commissioner. On his notes alone we could 
write much, but we shall content ourselves by a 
single quotation which contains the pith of the whole 
matter. ““Thefacts . that the habits of the 
people, and the condition of. life generally, and also 
the methods of manufacturing are practically the same 
both in the United States and Canada; must be, from 
the British standpoint, hard and stubborn realities, 
but they can be overcome. Obviously the British 
manufacturers must cater for Canadian trade, and 
must produce the goods that are required. 

The Canadian merchants know their business ; they 
know what they want, they must have what they 
want, and if Great Britain will not supply them 
other countries will.”” In that passage the whole 
scheme of our success in Canada is to be looked 


is 





































































































































170 


THE ENGINEER 


Fes. 14, 1908 





—_ 





for. The country is well disposed towards us, and 
it offers us preferential rates. If, then, we can 
offer it the goods it wants our success should be 
be assured. 

There is, finally, one other point on which a few 
words must be said. Both Mr. Grigg and Mr. 
Bain point out that the Americans are investing 
capital in Canadian enterprises on a very much 
greater scale than are British financiers. The 


effect must obviously be injurious to our trade and | 


beneficial to American trade. In Montreal alone it 
is estimated that something like fifteen million 
pounds of American capital is invested, and the 
[Illinois Manufacturers’ Association has computed 
that 122 of the leading firms of the United States 
have branch factories in Canada. It would be 
extremely instructive to know howmany British firms 
are similarly connected with the Dominion. Mr. Grigg 


does not tell us, but he leaves it to us to imply that | 


development in this direction ismuch needed, particu- 
larly in view of the fact that Canadian manufacturers 
themselves are now endeavouring to supply all the 
needs of their own country, a fact he illustrates by an 
example which will appeal particularly to engineers. 
In 1902 Canada imported locomotives to the value 
of about £150,000; in 1906 the value fell to little 
more than £60,000, the increasing demand for loco- 
motives being met by the home manufacturer. This 


single example brings home very clearly the enor- | 


mous advance that Canada is making in engineering 
manufactures, and it should stimulate British firms 
to seek to secure a part of the coming trade by the 
establishment of branch works in the Dominion. 
In this particular instance our regret for the loss of 


trade would be deeper did we not. know that all the | 


locomotives in both the years mentioned were 
supplied by the United States ! 


The Nationalisation of our Railways. 


ON Tuesday night the House of Commons dis- 
cussed a motion brought forward by Mr. G. Hardy, 
of Suffolk, advocating the nationalisation of British 
railways on the ground that farmers and traders 
were unfairly treated, undue advantages being given 
in particular to foreigners. The motion was 
seconded by Mr. Chiozza Money, and is, in fact, 
part of the Socialists’ scheme for the division of the 
property of those who have any among those who 
have not. The motion was opposed by Mr. Bonar 
Law and Mr. Perks. Ina very temperate speech 
Mr. Lloyd George, the President of the Board of 
Trade, pointed out that a question so gigantic could 
not be adequately discussed in a couple of days. 
It was quite true, however, that some inquiry into 
existing transport conditions was desirable, and he 
was willing to agree to an investigation which 
would decide whether or not a “change was desir- 


able in the existing relations between the railways | 


and the State.’’ The motion was talked out by Sir 
F. Banbury, and the House adjourned at eleven 
o'clock. 


The debate was interesting principally because of | 


the attitude of the President of the Board >f Trade, 
who was altogether on the side of the railway com- 
panies. When the case against them is fairly 


examined, it must be admitted by all but the| 


prejudiced that they are more sinned against than 
sinning, and that their crimes are in the main the 


outcome of attempts to preserve their existence. A | 
man who is robbed and gets no redress is sorely | 


tempted to take the law into his own hands. Mr. 
Lloyd George only told a bare truth when he said 


that the House of Commons was “ largely respon- | 


sible for the fact that railway rates were higher here 
than they are on the Continent. In the early 
stages of railway promotion there was scandalous 
pillage.” He struck the right note when he said 
that there would be an enormous saving in the cost 
ef working railways if they got rid of competition. 
This, we may add, is just what the railways are 
endeavouring to do. 
tion is suggested the aid of Parliament is invoked 
to prevent it. Thus we have one party which sees in 
the suppression of competition the salvation of 
the trader and farmer, while another and equally 


earnest group holds that in competition lies the only | 


safeguard for the interests of the public. 


We have before now pointed out in these columns | 
that no clearly proved case in favour of the State | 


purchase of railways has ever been made out. The 


principal argument is that working expenses would | 


be reduced—precisely how we have yet to learn. | 
These expenses are largely due to the demands 
of the Board of Trade, and to taxation, which 
apparently cannot be reduced. 


in the train service, and in the luxuries and coms! 


But the moment amalgama- | 


One result of the | 
purchase would probably be a substantial reduction | hands are required, although not in the direction 


forts now supplied to passengers. . We have only to 
compare German travelling with our own to under- 
|stand what our own companies do for us. O 
course one result would be a substantial reduction 
in the number of those employed—a condition 
which can hardly appeal to the Socialist mind. <A 
comparison of facts with arguments is instructive. 
The capital cost of the railways of this country 
has been enormously in excess of that of other 
nations, partly because we played the part of 
pioneer, and partly because parliamentary sanction 
was obtained for a policy of pillage. It is matter 
of history that railways were in a manner forced 
on the country. So far from a town courting the 
railway, everything possible was done to keep it at 
a distance. A nation has to be educated up to rail- 
ways. The railway made across the Soudan by Sir 
Percy Girouard passed through a hostile country, but 
not more hostile than was Great Britain to the 
schemes of men like Stephenson and his backers. 
All this meant the lavish expenditure of money— 
| an expenditure increased by the lack of technical 
| @xperience. The sons pay now for their fathers’ 
| mistakes, and to blame the modern shareholder and 
| the directors who do their best for him can only be 
|the result of ignorance of the facts, a want of 
| power or will to appreciate them, or blind, 
| unreasoning prejudice. As we have said, no one 
| among those who are of Mr. Hardy’s way of think- 





|ing has come forward with any definite scheme 
|which is workable for improving the situa- 
| tion. Take, for example, the charge that 
'the foreigner is favoured at the expense of the 
Englishman. “There was,” said Mr. Bonar Law, 
“a general belief that preference was given to foreign 
| produce. He himself, when he was at the Board 
| of Trade, believed this preference existed, and the 
| Board went carefully into the subject, and found it 
| did not exist.’”’ An important departmental com- 
| mittee, which had also inquired into the subject, 


|came to a similar conclusion. There was really 


|no preference, but the foreign producer had advan: 
|tages which enabled him to get his goods carried 
| cheaper than was possible to the home producer. 
| The larger the quantity of goods carried the lower 
| the freight, and to charge the same rate of freight 
sn gervnige of the quantity carried would be to 
| 


upset the whole parliamentary basis on which our 
railways were carried on, and would be contrary to 
business experience.”’ For much of the cost now 
|incurred by the farmer he has only himself: to 
| blame. Thus, it has been found impossible to 
| induce two or three men to combine, take a wagon, 
, and load it with, say, five tons of potatoes. They 
| prefer each to have a wagon to himself. It is an 
| old story that in this country terminal services are 
|}earried out on a scale not dreamed of in any 
| other country. All these things must be taken 
| into account before the railways are censured. 

But in no way is the policy of State acquisition 
so futile as in the purchase scheme. One of the 
reasons why railways are so hard pressed is the 
| enormous capital on which interest has to be paid. 
How is this capital to be obtained if the railways 
are purchased? If they are not to be purchased, 
but simply placed under State management, in what 
way will benefit be gained? Is it to be supposed 
that Government can obtain better men than those 
who now manage the lines? We are quite sure 
that they cannot, and this we say while freely 
admitting that the infusion of new blood into 
several boards of directors is altogether advisable. 
But is there anything in the way of cheapening 
railway service that could be effected by the State, 
which cannot be effected now by legislation? We 
believe, for example, that railway companies would 
hail an enactment reducing the number, and above 
all, the speed of passenger trains. Instead of 
twelve expresses between Manchester and London 
in the day on the London and North-Western, why 
not run six, and see that all the seats were filled. 
But what would Manchester say ? 

But to do the Socialist justice, he does not trouble 
| himself about such matters; he has a much shorter 
| way. He would simply appropriate the railways, 
and spend what money they made among those who 
worked them ; this would get rid of all difficulties 
in the way of raising capital. To consider the 
| position in this light is, however, futile. A review 
of the whole question leads inevitably, we think, to 
the conclusion that some such inquiry as that fore- 
shadowed by the President of: the Board of Trade 
on Tuesday night is desirable. The railway com- 
panies would, no doubt, welcome it warmly. It 
would clear their names, make evident the dis- 
| abilities under which they labour, and promote the 
introduction of reforms which it is agreed on all 


Generating-Station Engineers. 


THE Board of Trade inquiry into the circum. 
stances of the explosion of a thermal storage drum 
at Greenwich in December, 1906, has been called 
unique. Lt was beyond doubt the most elaborate and 
painstaking inquiry of the kind undertaken since the 
explosion on board H.M.S. Thunderer some thirty 
years ago. Into the reasons for this elaboration it jg 
unnecessary to inquire. It will be a matter for regret 
if the enquiry is suffered to drop out of mind and he 
forgotten until useful lessons have been drawn from 
it. An improvement in the details of the manufac. 
ture of steel drums will, no doubt, be of use; but 
there is far more than manufacturing details to be 
considered. The inquiry covered a great deal of 
ground and raised many questions. ‘To our think. 
ing one of the most important is the management 
of electric light stations, which acquired prominence 
early in the progress of the investigation. It wil] 
be remembered that the drum which failed had 
given warning some days before it burst; and it wag 
held by the Board of Trade Commissioners that 
a man possessing proper experience would have laid 
the boiler off the moment a leak declared the 
presence of a crack. The precise words of the 
Commissioner have already appeared in our pages, 
but we reproduce here a pregnant passage very far- 
reaching in its scope:— In the management of 
electrical power stations when the chief engineer is 
an electrical specialist, as he should be, it seems to 
us desirable that some arrangement of the staff 
should be made so that the engineer’s responsi- 
bility for the safe working of the boilers should be 
lessened or transferred to an engineer having a 
thorough knowledge of the working of boilers. A 
man of the working class, such as a boiler-house 
foreman, does not seem to us to be sufficient." The 
italics are ours. This is sound advice. There 
is only one exception to be taken. The chief engi- 
neer should not be an electrical specialist, but a 
highly competent mechanical engineer. It may 
save trouble and avoid confusion if we describe an 
ideal arrangement. The staff should consist, 
first, of a mechanical engineer, thoroughly versed 
in the design, construction, and working of steam 
boilers, steam engines, and machinery of all kinds. 
Secondly, of an electrical engineer whose authority 
would only be less than that of the chief engineer, 
and carrying full responsibility for all electrical 
details. Thirdly, of an engineer who would have 
control of the boilers and engines, for choice a 
marine engineer holding a chief Board of Trade 
Certificate, and under him a couple of men in the 
same position as second and third engineers in the 
mercantile marine, who would stand watch on much 
the same system as that obtaining at sea. This 
arrangement applies, of course, to comparatively 
large stations. In the largest more subsidiary 
engineers would be needed, just as an Atlantic liner 
carries a larger engine-room staff than does a cargo 
boat. The electrical engineer would in like manner 
have a competent staff under him. It would be the 
duty of the engine and _ boiler-rooms to supply 
power, and of the electrical staff to utilise it. In 
small works the staff would be established ona 
reduced seale, but the minimum should consist of an 
engineer-in-chief, an electrical specialist, and an 
engineer foreman or manager of long experience. 
If this man held a marine engineer's first-class 
certificate so much the better. 

We have, it will be seen, laid stress on the holding 
of a certificate, and it is right that we should 
explain our reasons for doing this. In the manage- 
ment and care of boilers carrying high pressures, it 
is essential that some one in authority shall possess 
not a little, but a great deal, of experience. The 
art cannot be learned from books or from hearsay. 
It must be acquired at first hand in boiler-rooms. 
No one who has not himself had experience knows 
what it means, what it involves, how great is its 
value, how large is the risk incurred from hour to 
hour when it is absent. Now, in the certificated 
marine engineer we have a man who not only 
possesses experience, but a man who has satisfied 
the Board of Trade examiner that he can make good 
use of it. He must convince the Board, in the first 
place, that he has served at least 365 days, not 
necessarily consecutively, at sea before he can go 
up for his first examination; and he must then 
serve another equally long term before he can 
present himself for the examination which he hopes 
will give him his chief’s “ticket.” There is no 
other guarantee in the market which is equivalent 
to that supplied by the Board of Trade. We believe 
that the time has come when the Board of Trade 
should examine and grant certificates to engineers 
who have not been to sea, and do not intend to go. 
We quite understand that in writing thus we are 








suggested by Mr. Hardy and his fellows. 


dealing with a very controversial subject. But it 
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will be observed that we do not propose that the 
examination should be compulsory, as it is in the 
case of marine engineers—the time has not yet 
come for that. Yet we venture to say that as 
public opinion strengthened it would be found ulti- 
mately that the man without a certificate could not 
compete under ordinary conditions with the man who 
hadone. The theory that the training of an electrical 
engineer will render him competent to take sole 
charge of a generating station is altogether wrong. 
In saying this we, of course, do not mean to dis- 
parage the electrical engineer. It is founded on 
the notion that no special knowledge or skill is 
required in working boilers, while engines can be 
“driven” by anyone. A bad smash or a terrible 
explosion is required to open the eyes of the blind. 
For the present we are opposed to compulsory 
certificates. The object in view could be met in 
another way by the electrical companies refusing to 
give employment to a man without a certificate. 

It will be seen that we write particularly about 
electrical generating stations. Wedo this because 
the conditions prevailing in them are unlike those 
obtaining in, say, cotton mills. To put the 
facts as they appear to us, those often in 
authority in generating stations entirely lack 
the experience in the management of power 
plant which can only be acquired by long practical 
training. This training cannot possibly be had by 
an electrical engineer; the conditions prevent it; 
there is not time ; and, besides all this, the educa- 
tion, the mode of thought of the electrical engineer are 
and must be essentially different, more theoretical, 
more refined than that of a marine engineer. If, 
then, the station is placed under the management of 
an electrical engineer, he should have immediately 
under him a man in authority who possesses in the 
fullest fashion that specialised information on the 
possession of which we insist as a necessity. In 
the nature of things the electrical engineer cannot 
himself conduct an adequate examination. Here 
the Board of Trade steps in and gives the electrical 
engineer a delightful sense of certainty that he has 
got, so far, the right man. No such necessity exists 
in other places. In cotton mills, for example, the 
heads of the spinning and weaving departments 
have nothing to do with the engineers. The elec- 
trical position is quite new, and demands particular 
treatment. We believe that very great advantage 
would follow from the extension of the certificate 
system, and we do not hesitate to add that the con- 
ditions must be strictly exceptional under which it 
is prudent to give sole charge of a generating 
station to an electrical engineer. Wedonot believe 
that if a marine engineer had been in authority in 
the boiler-rooms at Greenwich the head would have 
been blown out of the thermal storage drum, and 
this appears to be the opinion of the Board of Trade 
Commissioners. 


Safety on Railways. 


IN this issue appear abstracts of four reports by the 
Board of Trade inspecting officers on railway accidents, 
three of which certainly support the contention we 
advanced in these columns on November 22nd last, 
that it is no longer the machine that leads to rail- 
way accidents but the man. The first case is the 
very interesting one of the derailment at Dore and 
Totley, on the Midland Railway. Major Pringle 
says that this particular case calls for consideration 
by the company of the following matters :—(a) 
Whether the speed restriction at present applicable 
to junction crossings of this description is sufficiently 
low to ensure the desirable margin of safety and 
comfort in travelling; (6) what action is necessarv 
to enforce obedience to speed restrictions; (c) 
whether sufficient time is allowed between Sheffield 
and Dronfield to enable enginemen strictly to obey 
the speed limits over these junction crossings. The 
crossings here referred to are those provided for 
passing from fast to slow lines and vice versd. The 
speed restriction through such crossings is 20 miles 
per hour, but, as noticed elsewhere, this limitation 
Is not enough. We do not know what the sur- 
roundings are at Dore and Totley, but such 
crossings are often now put in with such a long 
lead that it is possible to maintain a speed of 
40 miles per hour or higher over them. We know 
of several crossings of this type, but as they are 
about 600ft. long—those at Dore and Totley are 
about 440ft. long—they demand considerable space, 
and if other connections such as crossover roads, 
sidings, and other junctions have to be connected 
to the same signal-box, the Board of Trade limita- 
tions as to distances may make a suitable scheme 
lmpracticable. As to (b), the action necessary to 
ensure obedience to speed restrictions, this might 
surely be obtained by taking away the distant 


signal for leading through the crossing and 
keeping the home signal at danger until the 
signalman sees that speed has been -reduced. 


Major Pringle’s third point is, in our opinion, the 
most important. We have a suspicion that in the 
timing of trains the traffic department are inclined 
to ignore the engineering department, and are led 
by the capabilities of the locomotive department. 
There is a tendency to book these fast competitive 
trains—and the train in question is such an one—as 
finely as possible, and although the driver of 
the train said that when they were turned 
through these crossings “it is an understood thing 
that more time is allowed,” yet we know how very 
reluctant drivers are to book delays to such 
causes. The distance from Sheffield to Dronfield is 
7 miles 11 chains. Tio Bradway Tunnel, a dis- 
tance of 54 miles, the line is on a rising gradient of 
1 in 100, and then falls for some distance past 
Dronfield at a rate of 1 in 102. The booked 
time to Dronfield is 11 minutes, which works 
out at 39 miles per hour from dead start, 
but if two more minutes are taken, as sug- 
gested by the engineman, for going through the 
crossings, the average is 33 miles per hour. It 
would seem, then, that this is a subject for considera- 
tion as suggested by Major Pringle. 

The next twoaccidents are those onthe Metropolitan 
Railway—the fatal one at West Hampstead and the 
less serious one at Farringdon-street. The former of 
these shows how the provision of extra safeguards 
leads to men exercising less care. It is stated by 
the signalman at West Hampstead that they did 
not act up to a certain instruction in their rule book, 
they relied on the safeguards of the special 


as 
system of signalling employed. It shows, too, 
how the provision of these safeguards may 


be nullified by the act of a careless signalman, 


and lead to the very disaster the extra equip- 
ment was provided to meet. That there should 
be such neglect in the obedience of rules- 
some of which are peculiar to the Metro- 


politan Railway—-such as appointing a watchman 
to assist the signalman in case of fog, entering the 
times of block signals in the train register spas- 
modically and from memory, no proper care taken 
of the releasing key of the block instruments—the 
weakest point in the lock-and-block system—indi- 
cates that there was a lack of supervision which is the 
more to be regretted when it is remembered how 
thick the passenger traffic is on these lines. The 
Farringdon-street collision, whilst not so full of 
object lessons, shows that on railways when a 
thing is to be done it should be done well. The 
collision at Widnes also occurred during a fog, and 
the facts show the need there is for some improve- 
ment in fog-signalling arrangements, so that in the 
event of such a sudden fog, no signal shall be un- 
protected as was the distant for Farnworth. Had 
the driver been warned at that signal, it is possible 
that the whole course of evenis would have been 
altered, although judging from the driver’s subse- 
quent behaviour, this is perhaps too much to hope 
for. As the man ignored two distant signals and 
three stop signals, another case would appear to 
have been made out for automatic train control. 


The Steamboats. 


WE are approaching the last chapter in the 
deplorable history of the Thames steamboats, and 


although for many years to come London will 
continue to suffer for the greatest municipal blunder 
she has ever made, we shall not, year after 


year, have to pay forty thousand pounds or so for a 
service which is of less general utility and popu- 
larity than the Embankment bands. On Tuesday 
next the Highways Committee will present to the 
Council a report which occupies less than two pages 
of the official minutes, but is even more than 
sufficiently long to convince any but the confirmed 
advocate of municipalisation at any cost that the 
time has come when the steamboat service cannot 
be got rid of too quickly. In a few telling figures 
the report shows that the deficit on the service 
since it was started three years ago has amounted 
to over one hundred and thirty-seven thousand 
pounds, and a debt of over one quarter of a million 
has still to be paid off. Furthermore it shows that 
to lay the boats off altogether is cheaper than to 
run them at a loss, the deficiency in the former case 
being only thirty-four thousand pounds odd against 
forty-two thousand in the latter. Under the cir- 
cumstances it is not surprising that authorityis asked 
for the “sale or chartering” of the boats. Where a pur- 
chaser is to be found remains to be seen. That the 
boats will leave the London reaches of the Thames 
is fairly certain, for no service on it has ever paid, 





and with tramways running on either bank, whilst 


numerous tunnels and bridges rob the ferries of their 
work, there is less prospect for such a service than 
ever. But if they leave the Thames where will 
they go, for their suitability for any other service 
has yet to be proved. The bidding, we fear, is not 
likely to be brisk, and even after sixteen have been 
repaired and decorated, at the cost of £200 a-piece, 
we doubt if they will attract the market. The 
Highways Committee, indeed, take a timid opti- 
mistic view of the matter. They think that a 
private company would not be so handicapped as 
the Council! Why they should think so we are 
unable to imagine. The evidence of past experience 
is wholly against such an assumption, and if a word 
of advice may be given to the auctioneer, it is, 
“ Avoid all reference to the history of past services 
on the Thames.” 








THE ROYAL COMMISSION ON LIGHTHOUSE 
ADMINISTRATION. 

THE report of the Royal Commission appointed in 1906 
to inquire into the lighthouse administration of the United 
Kingdom was issued this week. The Commissioners 
appointed were the Right Hon. Gerald Balfour, chairman ; 
Sir F. F. Adam, C.I.E., Colonel Ivor Herbert, C.B., 
Vice-Admiral W. H. Henderson, and Mr. M. A. Ennis, 
with Captain Clive Bigham, C.M.G., as secretary. 

Noless than four Royal Commissions or Committees have 
in the past recommended the constitution of a central 
administrative control of lighthouses, but the present 
Commission content themselves with placing on record 
their conviction that the present administrative bodies, 
though not ideal, have, on the whole, done their work 
well. They say :— 

“Tf the problem before us were the construction for 
the first time of a system of lighthouse administration for 
the United Kingdom, it certainly would not occur to any- 
one to propose the creation of administrative bodies on 
the lines of the Trinity House, the Commissioners of 
Northern Lighthouses, or the Commissioners -for Irish 
Lights. So much will be generally admitted, and is, 
indeed, not denied by the existing authorities themselves. 
If, therefore, the discharge by those authorities of the 
functions committed to them had been seriously defective 
or inefficient, it would be impossible to resist the conclu- 
sion that a drastic reform of the whole system was called 
for. It would probably be our duty to recommend that 
the Scottish and Irish Boards should be dissolved, that 
the Trinity House should be deprived of its lighthouse 
powers, and that the lighting of our coasts should Le 
entrusted to an authority of a wholly different nature. 
It will be seen, however . .. . that in our judgment the 
existing authorities have, on the whole, done their work 
well; and though the process of evolution has not pro- 
duced perfect administrative machinery, and, conse- 
quently, the work of the lighthcuse authorities is liable to 
criticism for defects appertaining to their historical con- 
stitution, we should hesitate to advise the sweeping away 
of a system which, however anomalous according to 
modern ideas, has yet answered its purpose satisfacto- 
rily, unless it could be shown that some distinct practical 
advantage was likely to ensue.” The report, however, 
indicates that this opinion has been formed by the Com- 
missioners, having regard to the present system of light 
dues. In the event of the light dues being abolished, they 
hint that their recommendation would be different. “To 
transfer the lighthouse administration to a Government 
department is a perfectly practical course, and might 
carry with it certain advantages, but... . in existing 
circumstances we do not recommend it.” As to the work 
of the Advisory Committee on Lighthouses, which was 
constituted by the late Lord Ritchie in 1899, the report 
clearly shows that on the whole its working has been un- 
satisfactory, and its continuance as at present constituted 
is impractical. 

To come to the actual recommendations of the Com- 
missioners, these are few in number and not far reaching. 
They propose the introduction of certain minor reforms, 
and some modifications in the constitutions of the three 
authorities. Beyond this there is little or nothing, and 
the whole question of lighthouse administration will 
remain, so far as the Commission are concerned, very 
much as it exists at the present time. 

The principal recommendations of the report are :— 
(1) The institution of a system of retirement with pen- 
sion at the age of sixty-five for the acting Elder Brethren 
of the Trinity House; (2) the assignment of an Elder 
Brother of the Trinity House to act as assessor to the 
Scottish and Irish Boards respectively; (3) the constitu- 
tion of a new Lighthouse Committee in place of the 
Advisory Committee, to be composed of representatives of 
the Board of Trade, the Admiralty, the three general 
lighthouse authorities, shipowners, underwriters, and 
cargo owners; and (4) the abolition of the statutory 
control of the Trinity House over the Scottish and Irish 
Boards. 

Mr. Ennis, although he signs the report of the Com- 
missioners, has added a number of reservations, which 
indicate that he is not by any means in accord with the 
most important recommendations of the report, and 
would go much further in his scheme of reform, and 
urges, among other matters, the total abolition of the 
Advisory Committee, the vesting of a strong central 
control in the Board of Trade, and the representation of 
shipping and other interests on the three general 
authorities. 

On the whole the report cannot be regarded us a satis- 
factory solution of the problem of lighthouse administra- 
tion, and is unlikely to receive endorsement or approval 
by the vast body of shipowners, underwriters, ship- 
masters, and others who are deeply interested in the 





maritime trade of the nation. 
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MANCHESTER SHIP CANAL. 


THE Manchester Ship Canai has approached yet one step | 
nearer to commercial success. According to the report of the | 
directors, and statements of account for the half year ended | 
December 31st last, the weight of toll-paying merchandise 
which passed over the canal during the Jast half year con- 
stituted a record, namely, 2,806,967 tons, compared with 
2,457,788 tons in the corresponding period of 1906. The 
following is a comparison of the merchandise traffic for the | 
14 vears during which the canal has been open :— 

Sea-borne traffic. Barge traffic. 
: Tons. 
39,501 
271,432 
316,579 
365,336 
377,580 
348,940 
275,673 


Year. 
1894 .. 
1895 .. 
1896 
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On the financial side the results are equally satisfactory ; 
the revenue receipts for the half year amounted to £287,251, | 
and the expenditure £141,106, leaving a working profit of | 
£146,145, to which has to be added £15,558 profit made by | 
the allied Bridgewater Canal, making a net profit of £161,703. | 
The profits have been sufficient to pay for the first time 
interest upon all the debenture stocks, including that taken | 
up by the Manchester Corporation, and a small balance is 
carried forward to the present year. Compared with the 
financia] result of the corresponding half year in 1906, the 
half year’s working shows an increase of £21,591 in the | 
receipts, of £10,802 in the expenditure, and £10,789 in the | 
profit. From an engineering point of view the half year’s | 
report is also a matter on which the company is to be con- 
gratulated. By unceasing work and expenditure in dredging 
operations the canal has been deepened for the whole of its 
length to 28ft., giving the largest merchant ships access to | 
Manchester. 


of 


GLASGOW TO LOCH LOMOND BY TRAMWAY. 


THIS week the operation of laying down the new tram- | 
way line extending from Dalmuir (the present western 
terminus of the Glasgow Corporation Tramways) to Balloch, | 
at the foot of Loch Lomond, has been commenced. 
When in full operation the work will employ between 300 
and 400 men, and, with good weather, it is estimated that 
one mile of track will be laid per week. At this rate, the 
section between Dumbarton and Balloch will be ready for 
public traffic by the middle of April, while the other section, 
eastward from Dumbarton to Dalmuir, should be completed 
in six months. When the whole undertaking is finished it 
will be possible to take a tramway ride from Glasgow to Loch 
Lomond. The cost of the contract is estimated at £144,000, 
Messrs. J. G. White and Co., Limited, of London, being the 
contractors. Dumbarton Burgh Tramways, already partly 
in operation, which cost a further £40,000, are also to be 
embraced, and the whole will become the property of the | 
recently incorporated Dumbarton Burgh and County Tram- | 
ways, Limited. All the current required by the new} 
tramways is to be supplied from the Electric Supply Cor- | 
poration Generating Station at Dumbarton. The headquarters 
of the new company will also be in the county town, where 
the car shed accommodation of the Dumbarton Tramways 
Company has been taken over, and is to be enlarged in order | 
to provide for twenty-five new cars. 





GLascow TECHNICAL COLLEGE ScrenTIFIc Socrety.—At the 
usual fortnightly meeting of this Society held in the College on | 
the Ist inst.—Mr. W. W. Lackie, M.I.E.E., presiding—an interest- 
ing paper on the ‘‘ Manufacture of Motor Cars” was read by 
Mr. Adams, of the Argyll Motor Car Company. The author gave 
a description of the Argyll Company’s works at Alexandria, illus- 
trated by numerous lantern slides. He expressed admiration for 
American methods in the organisation of motor car manufacture, 
and mentioned that his company had been compelled to purchase 
much of their machinery abroad, as British makers could not give 
quick enough delivery. 

INTERNATIONAL ToURING CAR TrIAL.—The regulations for the 
forthcoming Royal Automobile Club’s international touring car 
trials have just been issued. The object of the trial is to provide 
an exhaustive test of touring cars with a view to display 
the capabilities of the modern motor vehicle. A departure has 
been made from the regulations which have governed previous 
touring car trials. The advantage to be derived from the system 
adopted is that the successful competitors will be known as soon 
as the trial is finished, since the first car in each class to pass the 
winning-post at Brooklands, in the 200 miles race, which will con- 
clude the trial, will have won the prize in its class. The trial will 
be in the nature of a tour of not less than 2000 miles on the road, 
followed by a race of not more than 200 miles on the Brooklands 
track at Weybridge. The tour will pass through England, Scot- 
land, and Wales, and will include about 20 miles of timed hill 
climbs. The cars will start from London on June 11th. 

INSTITUTION OF CIVIL ENGINEERS: BIRMINGHAM ASSOCIATION OF 
SrcupeNTs.—The twenty-first annual dinner of the Birmingham 
Association of Students of the Institution of Civil Engineers was 
held on Thursday, Jannary 30th last, at the Grand Hotel, Bir- 
mingham, under the presidentship of Professor 8. M. Dixon, Chief 
of the Civil Engineering Department of the Birmingham Univer- 
sity. Sir William Matthews, President of the Institution of Civil 
Engineers, in responding to the toast of that Institution, said that 
this was the ninetieth anniversary of its foundation, and that it 
probably did most good by the issue of its splendid minutes of 
proceedings. Unfortunately, the time had now come when the 
present home of the Institution in Great George-street was to be 
pulled down to make room for extension of Government offices, 
and the proposal was to erect new buildings for the Institution | 
opposite their present home in Great George-street. His advice 
to voung engineers was not to be too particular about their first 
post provided it offered reasonable prospects of advancement ; 
personally, his start in harbour construction was due to the fact 
that in his earlier days he was considered to be a good surveyor. 
Sir Alexander Kennedy, in proposing the toast of the Birmingham 
Association, congratulated them on the fact that five of the prizes 
of the Institution had been won by Birmingham students during 
the last session. The Hon. Secretary of the Birmingham Associa- 
tion, Mr. A. J. Grinling, jun., of Derby, in reply, gave details of 
the work of the Association during the last session. The toast of 
the Birmingham University was proposed by Dr. J. H. T. 
‘Tudsbery, and replied to by Professor Poynting, who said that he 
regretted that up to the present the Council of the Institution did 
not see their way clear to accept the present engineering degree 
as a qualification of admission to the associate membership. 
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| group driving of cotton machinery. 


| 50-cycle circuit. 
| 125 brake horse-power continuously at a speed of 485 revolu- 
tions per minute. 
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THREE-PHASE INDUCTION MOTORS. 


SOME 125 brake horse. power three-phase induction motors 
have recently been shipped by Messrs. J. P. Hall and Co., of 
Oldham, to South America, where they are to be used for the 
They are illustrated in 
the accompanying engravings, one of which is a longi- 
tudinal section, and the other an end view with part of the 
end covering removed so as to show the winding. These 
motors are intended to take current direct from a 6600-volt 
Each machine has been designed to give 


They are provided with slip rings for 
starting against load, and a short-circuiting device to take the 
current out of the brushes and the rotor starter. 

The stator is built up of annealed stampings with partly 
closed slots, and is by six ventilating ducts. It is secured in 


| position under pressure in a strong cast iron frame. This frame 
| has a well ventilated case, being provided with a number of 


holes which are covered with perforated metal. The sides of 


steel casting mounted on the shaft between the bearings, all 
the insulation employed being of pure mica. The short-cir- 
cuiting device is worked by lever, and when once in holds 
itself in position. 

We are informed that when the machines were tested at 
the makers’ works with full loads at 6600 volts, they gavea 
temperature rise under 70 deg. Fah. after 6 hours. The 
insulation was tested with 10,000 volts for five minutes, 
and 11,000 volts for one minute. The makers also tell us 
that the maximum power factor was °§9, and the commercial 
efficiency 91.5 per cent. at full load. 


A POWERFUL WOOD-PLANING MACHINE. 


A WOOD-PLANING machine of extraordinary capacity has 
recently been built by Messrs. Thomas Robinson and Son, 
Limited, Rochdale, to the order of a large colonial firm of 
timber merchants. It is capable of treating timber 4in. by 









































LONGITUDINAL SECTION OF THREE-PHASE MOTOR 


the frame are covered in with removal castings, having holes 


similarly covered with perforated metal to protect the high | 


12in. wide, and will remove over lin. of material over the full 
width at one operation. Being provided with fixed plane 


potential windings. The frame carries the stator on a number | irons, the machine may also be used for high speed planing 


of radial ribs. The stator winding consists of double cotton 
covered and braided wire, hand wound, in a slot lining of 
150in. thick. There are 12 poles. The rotor punchings are 
assembled on a cast iron spider ventilated with openings which, 
like the stator, has six ventilating ducts. The rotor is bar 
wound in insulated slots. The connection to one of the slip 
rings is clearly shown in the accompanying drawing. 
The spider, which is forced on to the shaft by hydraulic 
pressure, is also secured by means of sunk keys. The rotor 
revolves in three self-oiling, ring type bearings carried on a 
box section cast iron underbed, which also carries the stator 
frame. The slip rings are of phosphor bronze, bolted to a 





when a particularly fine finish is produced. All the spindles 
run in parallel self-lubricating phosphor bronze bearings, and 
the cutter blocks are lipped to reduce the overhang of the 
knives. In addition to planing, a heading block is fitted at 
the feeding out end of the machine. A good feature of this 
planer and one which will be appreciated in the Colonies !s 
the method of providing pressure on the feed rollers. As will 
be seen, this is effected by means of leaf springs, and hand 
wheels and screws, thereby minimising the amount of excava- 
tion which is necessary with weights. The side cutter blocks 
revolve in hoods, which are held in contact with the material 
by balance weights shown. These hoods can be con- 
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nected to a shavings collecting system or left ope. as desired. 

The machine is constructed so that pressure is applied to 
the material immediately in front of the top cutter block. 
Whatever the depth of cut may be, the application of this 
pressure is unaffected. The top cutter-block slideis supported 
it either end by a screw, and can be instantly locked in any 
position by two levers. Both the bottom cutter block and 
the heading block are easily drawn out of their slides, and 
are adjustable in height. They are designed so as to accom- 
modate boards sawn on the angle, tapered or of varying 
thickness. The machine is operated at the right-hand or 
feeding-in end, where all the necessary levers are placed. 

The chief advantages claimed by the makers for this 
appliance over ordinary planing machines are :—The rigid 
cutter block spindles and large belt power ; powerful and 
quickly operated pressures to hold all kinds of timber ; avoid- 
ance of tearing when cutting through knots; quickness of 
change from thick timber to’ thin tongued-and-grooved 
boards; and high capacity for continuous and heavy work, 
the feed speeds being variable between 25ft. and 100f‘. per 
minute, 


NON-PARALLEL AXLE TRUCKS. 

WE were recently invited to attend a demonstration of the 
Warner steering control at the West Ham Corporation’s 
tramway depot. A short preliminary explanation was first 
given by Mr. Warner on his non-parallel axle trucks as used 
on the West Ham and other tramways; and afterwards a 
tramcar equipped with one of these trucks was taken for a 
short journey, in order that some of the advantages claimed 
for the truck might be demonstrated in a practical manner. 
Mr. Warner pointed out that on a railway or tramway track 





With the object of overcoming this, and to get the car to 


follow the conformity line as far as possible, Mr. Warner has | 


introduced his non-parallel axle trucks, with which it is 
found in practice that, even on the best straight track, the 
axles are never parallel, except for an instant occasionally 
In «a tramway radial truck of the type in which the motor 


suspension is a central pivotal point, about which the motor | 


axle, axle-boxes, and wheels may rotate in a horizontal 
plane, Mr. Warner connects the truck frame to the axle- 
boxes by suspension links, so disposed that they connect and 


control the relative movement between the journals and the | 


truck frame, their swing being approximately through an 
are having at its centre the pivotal point mentioned. 
The sketch given herewith is intended to illustrate in an 


exaggerated form the conformity line and the relatively | 


irregular rails on a short piece of track. A comparison is 
also made between a Warner non-parallel axle truck and a 
parallel axle truck, the latter being either of the bogie or 
four-wheel wagon type. It was pointed out in connection 
with this sketch that (1) with the non-parallel axle truck the 
position of the king pin always approximates more closely a 


point on the car body to the ideal line than is the case with | 


a parallel axle truck; and that (2) the flange action of the 
Warner truck ts more perfect than it is in the other case of 
the other truck. “ 


An important advantage claimed for the Warner truck is | 


that, as the car body is not thrown from side to side of the 
track, the loss ordinarily met with from this cause is 
considerably reduced, as are also the depreciation of the 
track and rolling stock. At West Ham, we are informed, 
an appreciable reduction in the wear of the wheel flanges has 
been experienced on the cars equipped with the non-parallel 
axle trucks. It is claimed, in fact, that a truck of this 
type has twice the life of an ordinary truck, and that the cost 
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the mass of a yehicle in motion will naturally tend to move | 
ina mathematically straight line, and that this line is more | 


perfectly straight than any rail or sets of rails. Mr. Warner’s 
contention is that just as springs are needed to compensate 
for slight vertical deviations of track level, so an equivalent 
must be used if cars are to run truly straight, to compensate 


for slight horizontal irregularities. The wheels must | 


obviously follow the track; but Mr. Warner has for some 
time advocated that the body should be allowed to follow as 
far as possible a mathematically straight line, which he has 
termed the ‘* conformity line.’’ A convenient point to take 
in a car for considering the relation of the running of the 
car to the conformity line is the centre of gravity. This 
point, when a car is running over a track, will make a line 
which varies from the track line, and also from the ideal 
conformity line. Relatively to the conformity line, the two 
rails appear as two irregular lines, which tend to disturb 
any carriage body rolling over them, constantly deflecting 
the carriage body from the mathematical line of transition 
pb it would naturally follow if undisturbed by irregular 
rack, 
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of wheel wear and maintenance is one-half. We are also 
informed that the first cost is approximately 20 per cent. 
| less than that of bogies, and that the life of the track, 
| straight or curved, is probably doubled. With this type of 
truck it is also claimed that the gauge clearance may be 
| reduced considerably below that- which is generally possible. 

During the trial run the floor boards of the car were 
removed in order that the movement of the axles relatively 
to one another and to the car body might be observed ; the 
| movements referred to were easily distinguishable, and the 
riding certainly seemed more comfortable than that 
| generally experienced on the ordinary tram car. Another 
| part of the demonstration consisted in drawing the Warner 
|} line. A fine stream of paint was directed on to the track 
| from the rear of the car, thus. drawing a line on the track, 
the object being to note the variations of this line from the 
| track and from the ideal conformity line. The line which 
| was drawn indicated that the line of motion of the car body 
was more regular than the track itself. 








TURBINE STEAMERS CAIRO AND HELIOPOLIS. 


THE turbine triple-screw steamer Cairo, the second of the 
two mail and passenger steamers ordered from the Fairfield 
Shipbuilding and Engineering Company, Govan, by the 
Egyptian Mail Steamship Company, is now complete and 
ready for service, and has been subjected to speed trials on 
the Clyde with successful results. Her sister ship, the 
Heliopolis, which was completed late last year, is now running 
regularly between Marseilles and Alexandria. Each of these 
vessels is about 12,000 tons measurement, and has turbine 
machinery of the Parsons type made at the Fairfield works 
| and of an estimated indicated horse-power of 18,000. They 

have each accommodation for a large number of first and 
second-class passengers in state rooms and saloons. 

After dry-docking at Govan, for hull cleaning, the Cairo 
passed down the Clyde on the 9th of January last, 
and immediately following upon compass adjustment at the 
Tail of the Bank was put upon her speed trials. This was 
first a series of runs at progressive speeds on the measured 
mile, these varying from 11 knots to full speed, which on a 
double run over the mile was found to be 21} knots. This 

| result was three-fourths of a knot in excess of the contract 
| speed. After the runs on the mile, the vessel was put on a 
| twelve hours’ trial at full speed, the speed being ascertained, 
as is usual on Admiralty trials, from the rate of revolution as 
recorded on the measured mile runs. The twelve hours’ 
trial began off Wemyss Bay, and the course was out into the 
| Channel, down by the Irish coast, to within sight of the 
Chickens, and back to the Tail of the Bank. The special 
feature of the twelve hours’ trial was the uniformity of the 
speed of the three turbines, the mean speeds all over the run 
being: Port turbine, 372°8 revolutions: centre 372°3; and 
starboard turbine, 372°4 revolutions. At the conclusion of 
the trials the engines were reversed from full speed ahead, 
| and it was found that only twenty-five seconds elapsed before 
the astern turbines were working. 

Representatives of the owners and builders, and of official 
bodies connected with new shipping, were on board the Cairo 
during the trials, which, it is worthy of note, were carried 
out under conditions as to strength of wind which afforded a 
good criterion as to the vessel’s behaviour under adverse con- 
ditions in actual service. The vessel behaved admirably, and 
the almost total aksence of vibration, even in those parts, 
whereit usually attainsits maximum, was the subjectofremark. 
| The Cairo has, we understand, left the Clyde for 
Marseilles, from which port, with her sister the Heliopolis, 
she will carry on the new fast service to Alexandria, by which 
| the journey from London to Egypt will be reduced from six 

to four days. It is also claimed that being devoted almost 
| exclusively to Mediterranean passengers, the vesselswill provide 
| much more sumptuously for them than in the case of through 
| steamers to and from the East, in which long-distance 
| Passengers naturally secure the best of what is provided. 


REFUSE DESTRUCTION AT GREENOCK.—New refuse destructor 
works, combined with an electricity generating station, erected 
by the Corporation, was formally opened at Greenock on 8th inst. 
by Provost Denholm. This undertaking has been carried out at a 
cost of about £41,000, and provides a means of disposing of refuse, 
while also affording an economical method of supplementing the 
supply of electricity. The buildings are laid out in four bays, one 
of these being occupied by the destructor furnaces, two by boilers, 
and the other by an electric generating station, which can be 
wrought by the steam producing capabilities of the destructor as 
well as by coal fired boilers. The electrical portion of the works 
was put to work three months ago, and has since been carried on 
with satisfactory results. The destructor has been supplied by the 
Horsfall Company, Leeds, and embodies a number of new features. 
There are six large cells an] combustion chambers, with water- 
tube boilers, arranged so that each pair of cells with its boiler can 
be worked independently. By firing the two cells of each unit 
alternately, a steady steam pressure is maintained in the boiler, 
while the combustion chamber is also kept at a sufficiently high 
temperature to cremate thoroughly the noxious gases which escape 
from the newly charged refuse. The process of storing the refuse 
in the cells has been specially arranged to reduce manual labour 
to a minimum. 











A NEW WATER-TUBE BOILER. 


SO many inventors have devoted attention to the design of 
water-tube boilers during recent years, that it seems difficult 
to depart to any considerable extent from tracks already well 
trodden. Mr. H. J. Kinsman, the inventor of the Hay 
boiler, has, however, succeeded in introducing ingenious new 
features, the most important of which is the solid steel 
headers or tube plates. As will be seen on reference to the 


accompanying illustrations, Figs. 1 and 2, the boiler combines | 
‘in the header. 


a large amount of heating surface, with small cubic space; it is 





























Fig. 1 


a quick steam raiser, and owing to the curvature, expansion 
and contraction has little or no effect upon the tubes. In 
case of failure of a tube, the tube can be replaced from the 
outside of the boiler without disturbing other tubes, or, if 
desired, can be plugged temporarily without drawing the 
fire. 

* The boiler shown measures 4ft. 4in. by 3ft. 
by 2ft. Sin., has 112 square feet of heating surface, 
square feet of grate area, and weighs when steaming 1 ton 
lewt. The weight of water to’the working level is 123 Ib., 
the steam space is 1°6 cubic feet, the working pressure is 
200 lb., andsthe.test-pressure 10001b. per square inch. Re- 
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Fig. 2—DETAIL OF PIPE JOINT 


ferring to Figs. 1 and 2, A is the feed check valve, B the 
pipe connections from the feed heater to the boiler, C the 
steam collecting branches, D the main steam stop valve flange, 
E the auxiliary steam stop valve, F the steam jet stop valve, 
G the exhaust jet from the engine, H the safety valve, J a 


THE ENGINEER 


From the foregoing particulars it will be observed that the 
boiler combines the functions of feed-water heater and super- | 
heater in a small amount of space. The tubes are bent to 
about a quarter of a circle, and are concentric. The ends of | 
the 2in. steel tubes are secured in rectangular solid steel 
plates, 23in. thick, which are drilled out for the purpose. | 
The holes S—Fig. 2—are also drilled, and provide communi- 
cation between the cylindrical chambers at the end of the | 
tubes. These chambers are enclosed at their outer ends as | 
shown by circular cap plates V, which are sunk into recesses | 
These plates are secured at three points in | 






































WATER-TUBE BOILER 


their circumference by washer plates U, and studs T screwed 
into the header plates. The several rows of tubes N nearest 
the fire are for steam generating, the two next rows providing 
superheating surface, while the innermost row is used for 
heating the feed-water. The proportions of these tubes may, 
of course, be varied according to circumstances. The feed- 
water enters the boiler by way of the check valve A, and after 
traversing the tubes P is led by means of the pipe B to the 
bottom of the vertical tube plate, where it is distributed by 
means of the holes in the plate to the tubes N. Here it is 
converted into steam, which passes through communicating 
holes in the upper plate to the superheating tubes O, and 
from thence to the collecting branches C. 

We have had an opportunity of observing the operations of 
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air direct into the furnace have any bad effect. For stand-by 
purposes and flexibility to suit varying conditions the boiley 
showed itself equally efficient. 

A new water gauge fitting is being made by this firm in 


























Fig. 3-WATER GAUGE 


which the glass tube usually provided is replaced by thick 
glass discs shown at Xin Fig. 3. These discs are cast with 
vertical grooves on the side next the water, which enables the 
water level to be easily seen. The objection which will be 
naturally raised to such a system is that the level may fall to 
a position between two of the discs or sight holes. The 




















Fig. 4-HAY WATER-TUBE BOILER 


| two of these boilers—a front and a back view of which are given 


| in Fig. 4—at the works of the makers, the ‘*‘ Hay ’’ Boiler | 
| and Engineering Company, Limited, Birkenhead. 


Starting 
from cold, and using hard steam coal, a steam pressure of 
100 lb. per square inch was obtained in fifteen minutes. 


| After the full pressure had been raised the stop valve was | 


double-faced steam pressure gauge, K the water gauge, L the | 
water column and test cocks, M the blow-off cock, N the | 


steaming tubes, O the superheating tubes, and P the feed- 
water heating tubes. Fig. 
construction of the tube plates, Q the method of inserting 
the tubes N, and the holes by which the steam is enabled to 
pass from tube to tube. 


| opened until the pressure was reduced to a smallamount, but | 


| 


the boiler showed no tendency to prime. After raising steam | 


| again to the full pressure all the water was run off, and the | 
2 shows on a larger scale the | boiler was allowed to stand in this condition for some time | 
| without withdrawing the.fire. The boiler was then re-charged 


with water, and steam again raised without any apparent 
injurious effect on the tubes. Nor did the admission of cold | 


makers contend with regard to this objection that this is of 
little consequence and that in the larger sizes of gauge sight 
holes 1Zin. diameter are used, which are considered large 
enough to keep the level of the water constant within sa; 

one inch, as is commonly required in Lancashire boilers. 
The bottom blow-offcock is dispensed with as unnecessary. 
It is only necessary to turn one handle to blow through th 
fitting, as one quarter of a turn of the bottom cock blows 
steam and another quarter turn blows water. The g’1ss discs 
are easily removed and replaced when necessary by taking off 
the screw cover. It is claimed, however, on account of the 
thickness of these discs, their replacement owing to fracture 
is a rare proceeding. 
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Appended are the particulars of a series of tests carried out 
recently on the boiler shown :— 


Test of Boiler. 


Jeating surface .. 112 sq. ft. 
ite wis te ics, ee, 5°75 sq. ft. 
Ratio heating surface to grate area 194 tol 


ubes- eee re Re eee ee ee eee 
With two rows superheating and one row feed-heating 
Forced draught 


MENG 50. ee be es cae | ke ome ‘a One hour 
Fuel (South Wales coal) ST Do. tent ee Se 

Steam pressure. . ef 120 Ib. 

Steam temperature iene 450 dey. Fah. 
Steam supplied from cold water .. 1200 Ib. 
Evaporation from and at 212 deg. Fah. 1500 Ib 


6 |b. of steam per Ib, of coal from cold water 

7°5 |b. of steam per Ib, of coal from and at 212 deg. Fah. 

13:4 Ib. evaporation per sq. ft. of heating surface 
Natural draught 


Time One hour 
8 


Fuel (South Wales coal) J Ib. 

Steam pressure. . ; 120 Ib. 

Steam temperature * 7 ; 450 dey. Fah. 
Steam supplied from cold water —_.. 600 Ib. 
Evaporation from and at 212 deg. Fah. 750 Ib. 


7°5 |b. of steam per Ib, of coal from cold water 
9°37 Ib. of steam per Ib. of coal from and at 212 deg. Fah. 
67 Ib. evaporation per sq. ft. of heating surface 


SHOOTING IN THE NAVY. 

THREE Blue-books have recently 
Admiralty, entitled ‘‘ Result of Test of Gunlayers with Heavy 
Guns; 
Guns ’’; and ‘‘ Result of Battle Practice with Torpedo-boat 
Destroyers,’’ respectively, for the year 1907. In each of 
these satisfaction is expressed in varying terms at the im- 
provement shown as compared with former years. 

Taking the heavy guns first, we find that as a total 121 
ships fired in the trials, and that 1365 guns were employed, 
these figures comparing with 89 and 1073 respectively for the 
year 1906. The following table gives the results obtained in 
these two years: 


1906. 1907. 

Number of hits . .. S733 .. TAT 
e misses ene . 228 .. 1991 
Total rounds fired Teer ae 8061 .. 9588 
Percentage of hits to rounds fired 71:12 79°13 


It will be observed from this that although in 1907 there 
were nearly 1500 more rounds fired than in 1906, there were 
over 330 fewer misses, which is a very excellent performance. 
The last two years have witnessed a vast improvement in the 
shooting of the Navy, as may be seen from the following 
table : 


Percentage of hits 


Year. to rounds fired. 
1898 : 3163 
1899 . ; ; er 311 
1900 . we e ; 32°3 
1901 ? ae 43 
1902 ea’ ae CO ee : ai 
1903 46°04 
1904 = 42°86 
1905 56°58 
Mean 39°74 
1906 ‘ Yio Se me 3 71°12 
1906 79°13 


It will be observed that the mean of the eight years from 
1898 to 1905, inclusive, was 39°74, which is very little more 
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than half the figure obtained last year. It will be observed, 
further, that, with the exception of a small set back in 1904, 
there has been a continuous improvement ever since 1899, and 
that latterly the progress has been very rapid indeed. The 
results will probably be better appreciated from the annexed 
diagram, in which the ordinates represent the percentage of 
hits to rounds fired in each year. 

A new form of target was tried for the first time in 1907, 


and figures are given showing the comparative practice with | 
t The reports do not state | 
specifically how this was done, but apparently the 1906 | 


the two targets during the year. 


target was used, and a smaller target, which we will call the 
1907 target, was marked upon it. The smaller target, of 
course, modified the results, and this again will be best 
shown by a table :— 


1906 1907 
target, target. 
Number of hits. 7547 .. 4073 


Number of misses .. .. .. .. .. .. 1991 
Total rounds fired -. SB .. 9658 
. BS .. @n 


Percentage of hits to rounds fired 

Even with the smaller target, however, the percentage of 

its to rounds fired was more than the average with the 
larger target during the eight years from 1898 to 1905. 

Some further details are given regarding the number of 
hits per gun per minute with different types of gun. These 
are collected in the following table :— 

Hits per gun per 


niinute. 
12in. and 10in. { i arer! b 
- f 1906 |. . 3:25 
92in. - ++ 4 1907.” " 2-01 
ra, 38 
6in. Q.F. and B.L. f br os Z 32 
47in. and 4in, Q.F. { bm sid : a 


be noticed regarding these 
The first is that there is a slight falling off in the 


_ There are several points to 
figures, 


been issued by the | 


‘* Result of Test of Gunlayers with Light Q.F. | 


practice made by the 12in. and 10in. guns, as compared with 
1906, the figure for the latter year being 81. This figure 
was, however, almost abnormally high, as the average for the 
nine years, from 1898 to 1906 inclusive, was only 43°71. 
The 1907 figure shows a satisfactory increase on this. Another 
point worthy of notice is the excellent practice made with 
the 9°2in. guns. In 1906 the number of hits per gun per 
minute was 2°84; and in 1905, 1°40. For the seven years 
previously the number had never risen above ‘73, and the 
average was just under ‘41. The 1907 figure is nearly eight 
| times better than this average.. The 9°2in. gun was also 
| wonderfully successful with the 1907 target—even more so, in 
| fact, than the 7°5in. gun. Both the 6in. and the 4’7in. guns 
show satisfactory increases in the number of hits per gun per 
| 





minute, the 1906 figures having been 5'68 and 4°96 for the two 
| types of gun respectively. In both cases there has been a 
practically continuous improvement since 1898, when the 
| figures were 1°11 and 1°68 respectively. 

| Turning now to the test of gun-layers with light quick-firing 
| guns, the results of the three years 1905-6-7 are given in 
| the following table :— 


1905. 1906. 1907. 
} No. of ships that fired 8 89 .. 122 
No. of guns .. .. se ae ee 1,898 
a) a ee .. 2,228 .. 4,666 7,462 
No. of misses as ik 4 te: 8,845 10,272 
Percentage of hits to rounds fired.. 21°63 34°53 2°08 
Hits per gun per minute, 12-pounders 2°12 3417 4471 
Hits per gun per minute, 6-pounders 
| and 3-pounders (except Vickers) 197 35°358 3640 
Hits per gun per minute, 3-pounders 
(Vickers) TENE ng nod poe hae 8144 6140 


Very little comment regarding this is required. The 
| number of misses is undoubtedly large, but on the other 
| hand the percentage of hits to rounds fired shows a satis- 
| factory increase, and is, indeed, very nearly double what it 
| was in 1905. 

An interesting comparison may be made between the 
figures in the foregoing table and those given in Blue-book 
| dealing with the result of battle practice from torpedo-boat 
| destroyers. These are set out in the following table, the 
| years 1905-6-7 again appearing :— 


1905. 1906. 1907. 


} 

No. of ships that fired : rae ae oe 121 

| No.ofguns.. he aoa <a OS 669 

| No. of hits ‘ 7 Pe 653 .. 1,008 .. 2,069 

| No. of misses 2) 1)! 2,608 .. 1898 .. 3,7 

| Percentage of hits to rounds fired 20°02 34°60 35°81 
Hits per gun per minute, 12-pounders 1°54 2°43 397 
Hits per gun per minute, 6-pounders 1°98 3°73 3°57 


The 1907 figures do not in this case show the same improve- 
| ment, and it is rather a pity that no details are given regard- 
| ing the relative conditions under which the tests were made. 
| Space does not permit of us going further into the contents 
| of these Blue-books, but the detailed data regarding the 
| performances made by each particular vessel taking part in 


| the tests are of much interest. 


DIRIGIBLE BALLOONS IN WARFARE. 





THE subject of the use and reliability of dirigible balloons 
in warfare was ably dealt with by M. Julliot at a meeting of 
} the Junior Institution of Engineers last Friday evening. 
| Many of our readers are no doubt aware that M. Julliot is 
the designer of the two dirigible balloons, ‘‘ Lebaudy’’ and 

‘La Patrie,’’ which have recently been occupying so much 
attention in the scientific world. After briefly describing the 
construction of these balloons, the author gave some in- 
teresting statements regarding the possibilities in future 
designs. On the question of fixed planes, M. Julliot re- 
marked that the’ mass and arrangement in his machines 


are such, that their velocity is proportional to the 
motive power, and everything remaining equal, it 
| would suffice to place in the balloons motors of 


gradually increasing power for the same weight to increase 
the travelling speed, without fear of encountering any insu- 
perable limit. In the same way, the strength afforded by 
the shape of the envelope, filled and so maintained by 
sufficient internal pressure, was such that speed could be 
| much increased without fear of telescoping or deformation. 
Previous to the accident to the Patrie at Verdun, this balloon 
withstood the force of a wind travelling at a speed of 


20 m. (66ft.) per second; when this wind took the balloon | 





sideways, it carried away the hawsers, but when it took it | 


end on, no deformation occurred, the point was not 


| depressed, and the envelope did not become detached 
| from its lower framing. This afforded practical proof 
|} of what was well known from theory, that semi-rigid 
| balloons can stand speeds of 20 m. (66ft.) per second 
| without it being necessary to surround them with 
|a@ complete casing strengthened with metallic stays. 


Neither was their friction an obstacle at high speeds, because 
a smooth envelope was used which is of sufficient resistance 
in itself to suppress all need of netting, which would indent 
it. M. Julliot remarked that he could drop projectiles 
without any troubles ensuing. 
have shown that the aiming was not difficult when dis- 
charging projectiles of a determined place. Further, the 


weapons of the reaction tube type and fixed fire-arms of the 
mitrailleuse pattern. No difficulties need be apprehended, 
he said, from lightening dirigibles of the weight of heavy 
projectiles, for, if it was required to let fall a projectile 
weighing 100 kilos. at one discharge without altering the 
altitude of the airship to any extent, it was sufficient to 
cause the fan of the smaller balloon to work for 100 seconds, 
this increasing the weight of the balloon at the rate of one 
kilo. per second. 

If the pilot deems it immaterial whether the balloon 
rises or not when the projectile is released, he need do 
nothing, and the valves allow the escape of gas to take place 
sufficiently rapidly to prevent the internal pressure from 
increasing and the balloon from bursting. Accidents have, 
after all, some advantage, and that which occurred to the 
Patrie affords a case in point. On leaving Verdun it was 
lightened by the removal of 750 kilos.—16501b.—of stones, 
and it rose to over 2000 m.—6500 ft.—without bursting, 
although there was nobody in charge to work the valves. 

The dirigible balloons manufactured on the type described 
attain, it was stated, a speed of 11°5 to 12°5 m. per second— 
40 to 45 kiloms. = 26°5 miles per hour; they carry six to 
eight persons ; 600 to 700 kilos.—14501b.—of ballast ; and 
300 to 400 litres—80 gallons—of petrol. They can remain 
in the air for ten to twelve hours, and cover 400 to 500 





1’ ae. orl y " os < tT i 7 . 
Experiments made at Toulon | of the opportunity to advance the claims of the forthcoming 


z ¢ “ . | engineers. 
metallic construction of his car made it possible to carry 





kiloms—280 miles—and can attain an altitude of 1500 to 
2000 m. 

The author expressed the opinion that overlan” and oversea 
dirigible balloons will take up both scouting duties and the 
attack. Overland they will navigate over the fronts of the 
two armies, they will make it possible to follow the move- 
ments of armies, and to attack their more important elements, 
the staff posts, ammunition depédts, kc. Oversea their action 
will be of a formidable nature. Balloons will be able to 
follow or precede a fleet at a high altitude, will signal the 
approach of the enemy, and will attack him from above. In 
short, their action is likely to be a most powerful one, and will 
be in the first place humanitarian. 

On the same evening Count Henry de la Vaulx, Vice- 
president of the French Aéro Club, read a paper before the 
same institution on ‘*The Future of Aéronautics."’ He 
considered the utility of balloons limited to warfare and 
exploration. The high cost, £12,000 to £20,000, and the 
large plants on land they require, will necessarily limit their 
utility, and Governments and very rich sportsmen alone will 
be able to own them. With regard to the future of flying 
by aéroplanes, Count de la Vaulx remarked that ‘* Only sup- 
positions can be made, and he believed that for a long time to 
come it would remain in the domain of pure sport, without 
attaining to commercial usefulness, or usefulness in warfare. 
But even in this one sphere of sport it had immense progress 
still to make, and this it would make, he was confident, and he 
should not be surprised to learn that in five years time flying 
machines would have covered, over immense plains, distances 
of 200 kiloms. (125 miles) at a height of probably 30m. (90ft. 
to 100ft.) above the ground.’’ 

The meeting was well attended, and the President, M. Canet, 
was in the chair. A prolonged discussion followed, and it 
was well after eleven o’clock before the meeting terminated. 


INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
STUDENTS.—At a meeting of this body held in the Institution 
Rooms, Bath-street, Glasgow, on the 3rd inst., the attendance 
being close on one hundred, a paper was read by Mr. D. 
Forgan on ‘‘Specifications and Schedules,” the chair being, 
occupied by Mr. B. Hall Blyth, member of Council of the Institu- 
tion of Civil Engineers. Mr. Forgan urged on young engineers 
the desirability of giving the preparation of specifications and 
schedules their careful study, and put before the meeting the 
importance of having all clauses clear and concise. Specific 
instructions should be given, and a careful specification and 
description of the qualities of the materials to be used ensured. 
Mr. Forgan’s views on the appointment of an arbiter are in favour 
of an outside engineer occupying this position. In the discussion 
which followed, interesting facts were disclosed, and the experi- 
ences of many well known engineers put before the meeting. 
Amongst the speakers were Messrs. D. A. Matheson, W. A. Tait, 
C. P. Hogg, W. C. Easton, H. T. Ker, and H. F. Brand. On the 
motion of the President, Mr. W. M. Alston, a vote of thanks was 
accorded Mr. Blyth for presiding. 


THE SMOKE NUISANCE.—A lecture was delivered before the 
members of the Halifax and District Association of Engineers and 
Firemen at the Friendly and Trades Hall, St. James’-road, 
Halifax, on Saturday evening, lst February, by Mr. A. W. Bennis, 
on the subject of mechanical stoking. The lecturer traced the 
evolution through which mechanical stoking had advanced up to 
the present day, and described the best-known systems at present 
in use. He claimed that mechanical stoking, combined with 
knowledge rightly applied of how boilers and chimneys should 
be set and worked was the only cure for smoky chimneys, and 
at the same time a certain cure, and though there might be 
some excuse for smoke in the case of an old-fashioned factory 
whose boilers, flues, and chimneys were laid down years ago, 
there was no justifiable excuse for smoke with the proprietors 
of a modern factory, equipped on modern lines, and with the 
knowledge of the subject available in 1908. A discussion followed 
in which the chairman remarked that no matter what kind of 
machine firing was adopted, to obtain the best results it was 
necessary to have men of intelligence to operate the machines 
men with brains who took a pride in keeping the machines in 
perfect order, and in so doing the firemen were serving both them- 
selves and their employers. Personally, he was strongly desirous 
of seeing Halifax a model town as regards smoke, and as a Council 
they had sometimes cases brought before their notice of the smoke 
nuisance. In his opinion it was not always the fault of the 
machines, but the fault of the men, and intelligent firemen ought 
to be well paid. Mr. Hargreaves, whilst appreciating the remarks 
of Mr. Bennis, and the duty to be obtained from boilers fitted with 
good mechanical stokers, said to him it seemed an unfortunate 
thing that mechanical stokers and forced-draught furnaces, Xc., 
should drag out poor coal to a point beyond its worth to the 
detriment of the better-class coal and at the expense of the fire- 
man, who, getting rather badly treated, looks somewhat askance 
at mechanical stokers. Other speakers joined in the discussion. 


MANCHESTER ASSOCIATION OF ENGINEERS.—The annual dinner 
of this society was held at the Grand Hotel, Manchester, on 
Saturday last, and there was a large attendance, including the 
Lord Mayor of Manchester, the Mayor of Salford, Mr. T. Hurry 
Riches, president of the Institution of Mechanical Engineers ; Mr. 
W. H. Dugdale, president of the North-East Coast Institution of 
Engineers and Shipb~ilders ; Mr. E. H. Langdon, president of the 
Manchester Chamber of Commerce. Mr. Joseph Adamson, the 
president, occupied the chair. Several speakers took advantage 


Franco-British Exhibition to the patronage of Lancashire 
So far the response in this district has been somewhat 
feeble. The Mayor of Salford, Alderman Frankenburg, who is a 
manufacturer. suggested that the reason why so few Lancashire 
firms had decided to exhibit was because English firms had not 
much to gain by so doing, while the French exhibitors would gain 
very largely. He said that this was owing to the prohibitive 
export duties on English goods to the Continent. Mr. R. 
Matthews, in proposing the toast of ‘‘ The Guests,” emphasised 
the importance of engineering employers to counteract the un- 
reasonable claims of labour at the present time. He hoped that 
there would be a great combination of capitalists in the near 
future, in order to meet these conditions. Mr. T. Hurry Riches, 
in responding to this toast, spoke of the good work which the 
leading engineering societies are doing in research work, and 
advocated an improvement of the conditions offered by the 
Association for the education of the younger men of their profession. 
He also recommended the loca! engineers’ attention to the 
necessity of exhibiting at the forthcoming Franco-British Exhibi- 
tion. Mr. E. H. Langdon proposed ‘‘ Prosperity to the Manchester 
Association of Engineers and the Engineering Trades,” and men- 
tioned that the great growth of the society had amply justified its 
existence, while it did excellent work by promoting friendship . 
between employers and employed. Referring to the subject of 
foreign competition, he said that we in England were not afra‘d 
of it, but when we had seen that markets formerly open to the 
whole world were closed to us and made the hunting ground of 
Frenchmen and Frenchmen only, it was natural that men who had 
to make a living should look upon such exhibitions as that above 
referred to with a certain amount of disfavour. The president 
replied to the toast. 
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SCOTTISH SHIPBUILDING IN JANUARY. 


JANUARY, which usvally makes one of the smallest 
monthly contributions to the year’s output of tonnage on the 
Clyde, has on this occasion created a record—in the negative 
sense—by poorness of results. The whole output for the 
Clyde consists of eight vessels of only 1970 tons, while for the 
whole of Scotland the month's output consists of fourteen 
vessels of 2790 tons. Only one vessel of over 1000 tons was 


launched, this being the triple screw turbine yacht Vanadius | 


of 1229 tons by A. and J. Inglis, Limited, Pointhouse. All 
the other vessels laun¢hed on the Clyde and other Scottish 
districts were of the smaller class of productions for which 
the work of the past year was so noted—namely, trawlers, 
drifters, fleeters, barges, tugs and launches. The paucity of 
shipping of the ordinary class is accounted for, of course, to 
a large extent, by the fact of builders having consigned every 
possible unit to the water before the beginning of the new 
year holidays, and by reason of these holidays shortening the 
working period. Other influences, however, have been at 
work to cause the remarkable poverty of the output. Coin- 
cidence no doubt is an element in the case, but the paltry 
output is the result of, and an eloquent testimony to, the 
depression which has teen steadily deepening for over a year 
past. There are a few vessels on the stocks approaching the 
launching stage, and for this reason, as well as on account of 
the very few orders booked since the new year began, it 
appears probable that there will be no very marked improve- 
ment in the matter of output for some months to come. In 


wisdom in acepting a reduction in their wages when they did. 
Perhaps they realised, what is no doubt true, that a confiict 
with the employers at the present time would have placed 
them in an absolute’y hopeless condition. 

With regard to the fresh work which has been reported to 
be placed, matters are not altogether so cheerless as output 
results might perhaps suggest. Indeed, the marked falling 
off in output is in itself almost a promise of increased demand 
for new shipping. Of the five or six large Orient Liners, for 
which tenders were some time ago received, and several of 
which were regarded as certain to be placed with Clyde firms, 
only one, so far, has been reported as secured. 


the lot having been ordered from Workman, Clark, and Co., 
Belfast. The Clyde Shipbuilding and Engineering Company, 
Port Glasgow, are to build a steamer of 5000 tons capacity for 


Austrian owners and a steamer of 10C0 tons register for | 
| hydraulic pressure. 


London owners; Messrs. Russell and Co., a steamer of 8400 
tons capacity for Messrs. Robert Shankland and Sons, 
Greenock; Messts. Ferguson Brothers, a powerful bucket 
dredger for the Tees Conservancy; Messrs. Fleming and 
Ferguscn, Paisley, two paddle steamers for the Government 
of India, and four sets of triple-expansion engines for vessels 
building in the Dominion; Shctt’s Ccmpany, Greenock, the 
turbines for the battleship to be built at Portsmouth ; Messrs. 
Alley and MacLellan, Polmadie, five ~steel barges of 80 
tons each for India. and two steel launches of 60 tons each 
for Egypt; and the Dundee Shipbuilding Ccmpany, two 
coasting steamers of 350 toms each for Messrs. D. and J. 
Nicol, Dundee. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents. ) 


THE GREENWICH BOILER EXPLOSION. 

Sir. --I am glad to see by the publication of ‘‘ Fairplay’s” letter 
in your last issue that you have opened your columns to the 
discussion of this subject. 

I have read and re-read reports of the inquiry. The more care- 
fully the evidence is mastered the more astonishing does the 
decision of the Board of Trade Commissioners appear. 

[ am quite well aware that to say that costs must be paid does 
not strictly mean a fine. The distinction. will appear to be without 
a difference to the person who has to pay. 

The facts have been so fully set forth in your pages that I need 
not recapitulate them in detail. I shall content myself with 
stating them in the way set forth, as I interpret it, by the 
evidence. 

The dished end of a cylinder 5ft. in diameter was after four 
months’ use at 160]b. pressure blown out. It ripped all round. 
The Board of Trade inquiry was of quite unprecedented length, 
notwithstanding the extreme simplicity of the explosion. I under- 
stand that this prolongation of the inquiry was due to the 
cireumstance that the event was looked upon as unique. 

Whether it is or is not the first of its kind in this country I do 
not know, but I do know that explosions of this kind have been 
so common in the United States that special regulations have been 
made for the construction of simple cylinder externally-fired 
boilers witb dished ends. So far as can be seen there was no 
reason Why the whole inquiry should not have been completed in 
three weeks instead of twelve months. 

The Greenwich dished end had a virtual diameter of 60in. Its 
area was therefore 2828 square inches and its circumference 
188‘5in. The total load on it was 452,480 1lb., or 206°5 tons. The 
plate was jin. thick, so that even after allowance has been made 
for the rivet holes, there was a very considerable margin of safety. 

I see that the steel plate is acquitted, and with it Messrs. 
Beardmore. We are therefore left to assume that the steel plate 
was of excellent quality. I need not repeat the story of the in- 
dentations. The Commissioners say they indicated bad work, and 
should not have been permitted. But the Commissioners to make 
their czse good, should be in a position to prove that the company’s 
manager knew that the work was bad. No evidence to this effect 
is available, and I will go further and say, without hesitation and 
with equal justice, that if the Commissioners had examined the 
plate themselves, before it was riveted in, they would not have 
condemned it. The lesson learnt for the first time is that a dished 
steel plate gin. thick may be ‘* nosed” yin. deep, but will not bear 
indenting tin. The circumstance that no one connected with the 
construction knew this is considered to be culpable negligence. 

On the other side it would be equally fair to argue that, no 
matter what other tests proved, the test of actual use showed that 
the plate was a bad one. We are told that little hair cracks were 
started by the ‘‘nosing.”” J suppose that there was evidence to 
prove that the punishment of this plate in this case was altogether 
exceptional. However, I have not seenit. Furthermore, it must 
be borne in mind that plates put into the ends of boilers always 
undergo more or less punishment. They are for convenience 
almost invariably a trifle too small. If the smallness is great the 
swage and the flogging hammer are brought to bear. For the rest, 
reliance is placed on the rivets to drag the flange out to its place. 
The steel is expected to stand the punishment, and as a rule it 
does. I think that the Babcook and Wilcox Company did little 
more in this case than is done daily by every boiler maker in the 





the circumstances the Clyde shipyard workers showed their | quality of the plate was. 


The London | 
* and Glasgow Shipbuildlng Company, Govan, is credited with | 
the order, and persistent rumours credit the Fairfield Ship- | 
building Company with the order for three, the remaining twoof | 








country. This particular steel plate failed, but to call the result 
negligence will, I reckon, be regarded by most boiler makers as 
absurd. 

Next let us think how far those concerned with the working of 
the boiler were guilty of negligence. 

The drum had been at work for four months without any sign of 
failure, and then started a leak. If only the Commissioners had 
had a little of my experience in the Black Country, | fancy they 
would have regarded the leak as nothing to make a fuss about. 
I have seen egg-ended boilers with cracked plates at circum- 
ferential seams, squirting water into the heating furnace flues in 
the most alarming fashion, no one taking the least notice. 
Nothing happens. Cracks in fire-boxes are every-day affairs. 
Tne fact thatin the Greenwich boiler a crack 2yyin. long—say 3in. out 
of 188in.—had opened itself, was nothing specially alarming. . But 
what do we find? The moment it makes itself clearly manifest, 
not one individual, but the whole professional staff are called in to 
consult on what measures shall be taken. 

May I ask your readers to turn to page 96 of the last issue of THE 
ENGINEER. They will there find a very fair statement of the facts 
made by the Commissioners, and then ask themselves what more 
could have been done. 

Unfortunately for the Commissioners, they are not content with 
giving a decision. They also give their reasons. Thus, for example 

‘““Mr. Muter had inspected the drum, and had not reported the 
bad indentations which he noticed. A specitlist like Mr. Muter 
should have reported such a serious defect to his.company.” But 
suppose that neither Mr. Muter, nor the Commissioners, nor 
anyone else knew that the indentations had severely injured the 
plate until after the explosion; what then! I have not seen any 
evidence to show that they did. 

Again, Messrs. Babeock and Wilcox are charged with unduly 
prolonging the inquiry in the endeavour to ascertain what the 
It was, ] submit, knowing what steel is, 
the most natural and proper thing in the world to have the quality 
of the plate tested, and the Commissioners admit that they were 
in doubt themselves until they had Mr. Rosenhain’s evidence that 
the plate was of normal quality. But Mr. Rosenhain is 
practical man ; 


with steel, constitute him an authority much more competent than 


Mr. Rosenhain or perhaps anyone else in the kingdom, to the | 


effect that he was of opinion that the plate was not normal, and 
that if it had been it would have stood the indentations without 
cracking. He would rot have expected his inspectors to reject 


| the end plate on account of the deformation which it had under- 
The Commissioners, to be logical, must hold that in such a | 


gone, 
case Mr. Milton would be guilty of negligence. 


| 
The fact is simply that no one connected with the construction | 
of the boiler seems to have thought that there was anything | 


exceptional or likely to be a source of danger about it. The crack 
was regarded by a number of skilled and experienced men as in 
no way dangerous. 

Summing up this section of the inquiry, | tind that a smal] crack 
developed in a new plate which had recently been submitted to 
That a council of experts was at once called, 
and that this council, acting according to their lights, held that 
there was no immediate danger. 


The Commissioners, wise after the event, and following the 


usual practice of the Board of Trade in the conduct of all inquiries, | 
find that every member of the council of experts has been guilty | 


of negligence, and must consequently pay a pecuniary penalty. 
Let me add that I have no interest whatever in this question 

other than the pursuit of truth and justice ; and that I am not 

acquainted with anyone implicated. 


February 3rd. M.I. Mrcu. E. 


STANDARD NOTATION FOR ENGINEERING FORMUL®. 


Sirn,—The Civil and Mechanical Engineers’ Society are en- 
dea: ouring to standardise in yet another domain, namely, in that 


of the signs and symbols used to give short expression to mathe- | 


matical and other conceptions in engineering. The subject is one 


well worthy of more than casual discussion, and the prospect of | 


its being dealt with in a comprehensive and authoritative manner 
is one that is very much to be welcomed ; but its successful treat- 
ment is attended with greater difficulties than at first sight 
appear. In 1905 the German Naval Architects’ Society (Schiffbau- 


technische Gesellschaft), of Berlin, drew up for the use of their | 


members a list containing nearly 200 letters and other symbols to 
be used for the various conceptions, measurements, coefficients, 


&c., which occur in the literature and practice of naval architec- | 


ture. Now, assuming that—to go no further—each branch of 
engineering adopts a similar list, and that these lists be collected 
together, the result will be a volume of very respectable 
dimensions. Further, the number of letters and other simple 
signs available for such purposes is not very great, and their 
repetition in the different branches will be unavoidable. 
student, writer or professional man who has to deal with a group 
consisting of, say, railway construction, telegraphy, architecture, 
iron and steel manufacture, locomotive engineering, &c., may 
have to learn about a thousand of these by heart, or be obliged to 
consult a dictionary whenever he wishes to construct or make use 
of a formula, or give short expression to a technical conception. 
But the difficulty does not end here. The employment of 


| symbols in place of long words or phrases no doubt does very much 


to reduce the compass of technical treatises, but it also detracts 
from their value as works of reference. The average engineer 
possesses a series of standard works on different subjects more or 
less connected with his profession. He may have read all of them 
through once, and some of them two or three times, but it is im- 
probable that he will know their various abbreviations by heart. 
lf he wish to make casual use of a formula, or to refer to a state- 


ment or line of argument in any one of them, he must first search | 


for the definitions of the symbols, which may be spread through 
several chapters, and it will not infrequently happen that the 
reference has to be foregone for want of time. 

It is, perhaps, worth consideration whether the employment of 
signs and symbols is not carried too far. The use of the un- 
abbreviated expressions themselves would save the owner of such 
works the trouble of searching for missing keys, and he would 
refer to them oftener. It is true that formule would then often 
become unmanageable, but it would probably be found practicable 
to adopt abbreviations which would at once suggest the words 
which they represent. Thus, ‘‘moment of resistance” might be 
written MoR, “ coefficient of friction ” CoF, heating surface Heat 8 
or He3, and so on. 

Even when abbreviation is necessary in the writing down of a 
formula, it is an advantage if the latter can be read off in the 
original terms themselves. Only those who constantly use them 
can think in symbols, and for other people their mental translation 
brings objectionable complication and disturbs the train of reason- 
ing or the clear perception of the assertions which the formule 
represent. 

Assuming that a system like that above proposed be adopted, it 
may still be necessary occasionally to resort to symbols, and it will 
then be desirable to make these as simple as possible. Greek 
letters have been partly forgotten, or perhaps never learnt, and 
even the use of capitals and small letters together has its objec- 
tions. If M and m occur in the same expression, they have to be 
read as ‘‘great em” and ‘‘small em,” and when matters are 
further complicated by the presence of m’ and m”, the formula 
may, when read out, become nearly as unmanageable as if 
written in words. 

The ordinary systems of signs and symbols are a burden on the 
memory which should not be underestimated. _They cannot be 
learnt without considerable expenditure of time, and there is little 
doubt that such exercises drive out other impressions or make 


not a} 
why should his testimony be accepted against that | 
of Mr. Milton, chief engineer to Lloyd’s, whose enormous experience | 
with boilers, and special investigations of every question connected | 


The | 
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them less vivid. The aim should be to avoid all unnecessary 
ballast, and even when everything possible of this kind has bea 
removed the engineer will still find sufficient exercise for al] his 
wits, TEUTONIC 
February 11th, ‘ 


SMOKE, 


Sin,--The leader on the subject of ‘* London Smoke,” as wel] 
as the article by Mr. Kunze on ‘‘Smoke Suppression ” appear} 
in the current issue of your valued journal, has been read, | Ps 
sure, by many beside myself with great interest, as concerniy, 
one of the most important engineering problems of the day 
interesting, however, not only to engineers, but to the whole 
community, whose health and welfare are, without doubt, imme. 
diately affected. 

Mr. Ollis is certainly to be commended for his initiation of 4 
crusade against the domestic fire-grate, which in a city like our 
own is almost as serious an offender as the factory furnace, which 
up to now only is the subject of legislation. But is there not 
still ample scope for the vigilance of the smoke inspector and the 
prompt action of the sanitary authority without waiting for the 
alteration or amplification of the existing Public Health Act ? 

We hear of cases where large steam users continue to viti ite our 
atmosphere and obscure the sun with volumes of dense smoke 
and prefer to ‘‘chance” being fined to incurring any expense jn 
abating it. Surely there should be little question of **chance !” 

We hear of urban and Borough Councils who refuse to take the 
advice of their smoke inspectors and to prosecute offenders under 
the Act, on the ground that in so doing they would be proceeding 
against their own ratepayers, or—still more weighty reason —that 
one or more of the councillors are financially interested in the 
offending factory. In the latter case, which is, unfortunately, 
only too common, the smoke inspector, realising his delicate 
position, refuses even to report such ‘ nuisances,” fearing to 
jeopardise his daily bread, and this certainly seems to point to the 
necessity of the appointment of smoke inspectors, like factory 
inspectors, by the Government instead of by the local sanitary 
authority. , 

Need I say more? Until such apathy is overcome, and sanitary 
authorities rigorously carry out their duty the Public Health 
Act clearly says, *‘It shall be the duty of every sanitary authority 
tu enforce the provisions of this section”—I fear there will be 
little diminution of the smoke nuisance, and we in the m« tropolis 
must look for the recurrence of the ‘* London particular ” of un. 
| diminished, if not increased, density and potency. 
London, February 5th 


LONDON 





ANTI-SM0g, 


ON COMBINED STRESSES. 


Sik,—In your review of ‘‘The Strength of Materials, 
William Charles Popplewell, you make the following remarks ; 
‘“*The combination of stresses, which recently bas received the 
attention it deserves, is explained at some length, and is applied 
| to the case of an engine crank shaft, and a neat proof is given of 
the usual formule for obtaining the equivalent bending moment, 
It is pointed out that these usual formule are not based on the 
more complete theory of elasticity—that is, do not take account 
of Poisson’s ratio, and that the more correct value, as given by 


Grashof, is # M 


by 


8 ./M?% + T* equivalent bending moment.” 
| Modern research, it is generally admitted, has confirmed the 
truth of Guest’s law, ¢.¢., that in the case of combined stresses the 
| shearing stress is the factor which governs the elastic strength ot 
a ductile material, and hence both the formule 4M + 4 Ja + T 
and 2m + 2 ./m* + ¢4 for the equivalent bending moment should 
be abandoned in the case of mild steel, which is the material of 
almost every crank shaft. Guest, from his law, deduced the for- 
‘I, and this is now 


| mula for equivalent bending moment a/mé 


the one generally accepted. 
For cast iron, if it is ever used, the equivalent bending moment 


| would be 4 m 4 n/m? + T° 
| February 7th. GRADUATE. 
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ROTELY SCHOLARSHIPS. An examination for three Rotely 
Scholarships, open to sons of naval or marine officers, not below 
ward-room rank, will be held at Eltham College, Kent, about the 
end of March next. The scholarships are of the value of £20 a 
} year each, and are tenable for a period not exceeding five years. 
Candidates must be between ten and fifteen years of age. Appli 
cations for nominations, accompanied by certificates of the birth 
of the candidates, must be made to the Director of Greenwich 
Hospital, Admiralty, Whitehall, S. W., not later than 16th of March. 


RoyaL INstiruTron. — A general monthly meeting of the 
| members of the Royal Institution was held on Monday afternoon, 
the 3rd instant, Sir James Crichton-Browne, treasurer and vice 
president, in the chair. Lord Ellenborough and Mr. Alfred Mose- 
| ley, C.M.G., were elected members. The honorary secretary 
| reported the decease of the Right Hon. Lord Kelvin, 0.M., 
G.C.V.0., P.C., D.C.L., LL.D., D.Se., F.R.S., Grand Officer of 
| the Legion of Honour, Chancellor of the University of Glasgow, on 
| the 17th of December, 1907, and the following resolution was 
| passed :—Resolved, ‘‘ That the managers of the Royal Institution of 
| Great Britain desire to record at this, their first meeting subse- 
quent to his death, their sense of the great loss sustained by the 
Institution and by science in the decease of Lord Kelvin.” Lord 
Kelvin became a member of the Royal Institution in 1886. He 
| gave his first lecture at the Royal Institution at the time when 
| Faraday was engaged in his epoch-making researches on electricity 
and magnetism; and between the years 1856 and 1900 Lord 
Kelvin delivered a course of lectures on ‘‘ The Electric Telegraph” 
| in 1863, and no less than nine Friday evening discourses on the 
| following subjects :—‘‘The Origin and Transformations of Motive 
| Power ” (1856), ‘“* Atmospheric Electricity ” (1860), ‘‘ Tides ” (1875), 
‘« Effects of Stress on Magnetisation of lron, Nickel and Cobalt” 
| (1878), ‘*The Sorting Demon of Maxwell” (1879), ‘‘ Elasticity 
Viewed as Possibly a Mode of Motion” (1881), ‘ Isoperimetrical 
Problems ” (1893), ‘‘ Contact Electricity of Metals” (1897), ‘‘ Nine- 
teenth Century Clouds over the Dyuamicel Theory of Heat and 
Light” (1900)... On the occasion of the celebration of the 
Jubilee of his appointment to the Chair of Natural Philosophy 
in the University of Glasgow, an address of congratulation 
was presented to Lord Kelvin on behalf of the members of 
the Royal Institution, expressing their high appreciation of the 
conspicuous services rendered by him in the extension and diffu- 
sion of scientific knowledge. When Lord Kelvin resigned his 
apr te | and came to reside in London he took much interest 
| in the Roya 92, The 





Institution, and became a manager in 1892. 
| managers desire to offer on behalf of the members of the Royal 
| Institution the expression of the most sincere sympathy with Lady 
Kelvin and the family in their bereavement. The special thanks 
of the members were returned to Dr. W. J. Russell, F.R.S., for 
his donation of £ to the general fund; and to Mr. Charles 
Hawkesley for hi donation of £100, in commemoration of the 
one hundredth anniversary of the birth, on July 12th, 1807, of 
Thomas Hawksley, F.R.S., civil engineer, to the fund for the 
Promotion of Experimental Research at Low ‘Temperatures. 
Letters were read from Professor A. Haller, Professor L. Troost 
and Professor W. Spring, acknowledging their election as honorary 
members of the Royal Institution. The chairman announced that 
the managers had appointed Dr. Kenneth Robert Hay, M.B., 
Cambridge, medical hear to the Royal Institution in succession 
to the late Dr. Woodhouse Braine, who held the appointment for 





thirty-six years, 
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REFORM OF THE PATENT LAW." 
By JoHN WILLIAM GorDonN. 


WueN | had the honour in November, 1906, of assisting at the 
discussion in this room of the subject of Patent Law reform, it was 
understood that the Government were contemplating the introduc- 
tion of a comprehensive measure and prepared to consider sugges- 
tions for the improvement of the law. In these circumstances the 
discussion Which took place was marked in a very special degree 
py the feature of reality, and, as the Society secured the participa 
ton in that discussion of many of those gentlemen who were 
known to také an interest in the subject, the expression of public 
opinion on that occasion was particularly effective. In reverting 
to the subject now when the measure, then under discussion, has 
not only taken shape but has passed the Legislature and gone into 
effect as law of the land, | propose to bring it under your notice 





with special relation to the views which found expression in that 
discussion and, so to speak, to report progress to the Society in 
connection with the legislation which has taken place. 

But before going to the substance of the measure, it may be of | 
interest if I place on record the course, somewhat unusual, which | 
was adopted in passing the measure through Parliament. When | 
the matter was before the country, and this Society, in 1906, it | 
was known that the Government proposed to bring in an Amend- | 
ment Act, but it had not at that time transpired that they | 
proposed to go farther than that. Shortly afterwards, however, 
it was announced that two measures would be introduced, one to 
amend, the other to consolidate the law. This involved the 
curious result that the Amending Act should be passed and 
repealed in the same session, In fact, it was so passed and 
repealed, almost in the same breath, for the two Acts follow one 
another in the statute-book, are consecutive in point of number, 
and received the Royal assent at the same parliamentary function. 
Thus the Amending Act, although passed with all due solemnities, 
never had the force of law. This procedure, although not 
altogether without precedent, is very uncommon, having happened, 

I believe, nu more than three times in the course of the last thirty 
years. Indeed, in the other two cases the repealed statute 
remained for a few weeks upon the statute-book, and was not, as 
in the present case, actually still-born. The practice of repealing | 
and replacing an elaborate Act of Parliament in such hot haste is 
one Which does not commend itself on theoretical grounds, and 
the present experiment is hardly likely to raise 1t above the | 
theorctical level in public estimation. ‘the natural consequence | 
of such precipitation has, in fact, led to some serious errors in the | 
drafting of the Consolidating Act. These, however, are matters 
at which it is not necessary to do more than merely glance this | 
evening, and therefore | propose in the present paper to confine | 
my attention to the Amending Act, or, to speak more accurately, | 
to those clauses of the Consolidating Act which are taken from 
the Amending Act of 1907. | 

There having been no formal resolution and no adopted recom- 
mendations, itis perhaps not altogether easy to ascertain from the | 
discussion which took place here in November, 1906, what were 
the views prevailing at the meetings of the Society upon the various | 
points discussed. But on certain points there will be little doubt, | 
and foremost amongst these is the view that the time had come | 
when it was necessary to put some stop to the unregulated claim 
of monopoly rights by patentees, whose interest it is, not to intro- | 
duce patented inventions, but to prevent their introduction among | 
the industries of this realm. This part of the case for reform had | 
already been worked out with considerable thoroughness, notably | 
in connection with its discussion by the Manchester Chamber of | 
Commerce ; and Mr. Levenstein, who put the views of the Chamber | 
before this Society on that occasion, not only identified the mis- 
chief, but also suggested the lines of the remedy which his Chamber 
had urged upon the Government. Comparing that proposal with | 
the Bill, | observe that Parliament has adopted the Manchester | 
proposal without serious modification. Secion 27 of the Act | 
provides that :—‘‘ At any time not less than four years after the | 
date of a patent and not less than.one year after the passing of | 
this Act, any person may apply to the Comptroller for the revoca- | 
tion of the patent on the ground that the patented article or 
process is manufactured or carried on exclusively or mainly outside | 
the United Kingdom. The Comptroller shall consider the applica- | 
tion and, if after inquiry he is satisfied that the allegations | 
contained therein are correct, then, subject to the provisions of | 
this section, and unless the patentee proves that the patented 
article or process is manufactured or carried on to an adequate | 
extent in the United Kingdom, or gives satisfactory reasons why | 
the article or process is not so manufactured or carried on, the 
Comptroller may make an order revoking the patent either | 
(a) forthwith ; or (6) after such reasonable interval as may be 
specified in the order, unless in the meantime it is shown to his | 
satisfaction that the patented article or process is manufactured | 
or carried on within the United Kingdom to an adequate extent: | 
Provided that no such crder shall be made which is at variance | 
with any treaty, convention, arrangement, or engagement with | 
any foreign country or British possession.” 

Now, if this be compared with the proposals submitted to the 
Board of Trade by the deputation for which Mr. Levenstein spoke, 
it will be seen that the Manchester proposal has been adopted in 
its entirety. Mr. Levenstein, as reported on page 39 of the 
Journal of this Society for the 30th November, 1906, said —‘‘ The 
deputation ae asked the President of the Board of 
Trade to reinstate the law as laid down in the Statute of 
Monopolies, with several provisos. It did not ask that every | 
patentee must work his patent, but that a patentee should only | 
be called upon to work his patent in this country if he worked it 
abroad, A second proviso was that he need not be called upon to 
work it in this country if he justified his inaction to the satisfaction 
of the Board of Trade.” 

It is not only of interest in this place, it is also a valuable aid 
to the construction of the Act, thus to compare its language with 
the suggestion out of which the clause grew, and which it mani- 
festly is intended to embody in the form of law. The language of | 
the clause, taken by itself, is ambiguous, and might very well give | 
rise to considerable difficulty and even, possibly, to some unex- | 
pected results if it were not possible to obtain assistance in inter- | 
preting it from extraneous sources. Thus, the condition that a 
patented article or process be manufactured and carried on mainly 
outside the United Kingdom suggests three totally different states | 
of fact. It may mean that, although the patented manufacture | 
1s carried on in its entirety within the United Kingdom, it is also 
carried on elsewhere, and that the scale on which it is carried on | 
outside the United Kingdom is larger than the scale on which it | 
1s carried on within the realm. There is, however, a second sense 
in which the words of the statute might be understood. It might 
clearly be said that the manufacture of bicycles was carried on 
mainly abroad if the wheels, the tires, the frame, and the gearing 
were all produced abroad, imported as separate parts, and simply 
put together in this country. In that case there would be no im- 
portation of a bicycle; the importation would be restricted to 
bicycle parts. But that bicycle, although in one sense not manufac- 
tured abroad, might in another sense be said to have been mainly 
manufactured abroad, and sooner or later the question is pretty 
an to arise as to whether a manufacture carried on in this way 
ry producing the parts in other countries and assembling them 
here into their final form is not within the mischief aimed at by 
this clause. 5 
Ba aya in which the question may arise may be illus- 
the telesh © well-known case of the patent originally granted for 
pt map = - raph. In these days the two instru 
hoth-waaas — y be held to be different inventions, but when 
“an new the my opr naturally enough, was regarded as 

Phonograph worked by electricity, and the phonograph as a 


mechanical telephone. Both instruments were comprised in one 
—_—_ 
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vatent grant, but they gave rise to totally distinct manufactures. 

ould the fact that the one instrument might be mainly manu- 
factured within the realm in such a case be held sufficient com- 
pliance with the Act, even although the other—the really im- 
portant manufacture, suppose—was carried on exclusively abroad ¢ 
if not, must the rule be applied distributively to all the separate 
claims made under a patent, and the patentee called on to show that 
his inyention, in every separate application of it, is carried on 


mainly within the realm ? 


it is very difficult to sce, if the language of the Act alone be 
considered, how this question should be decided. But when we know 
that the demand for legislation in obedience to which this Act 


was passed was a demand that every patentee should be required, 


subject to certain aluwances, to perform the duty of introducing 


his patented improvement into the manufactures of this country, 
it becomes easy to decide between the two views. 


The real ques- 





tion, then, is not whether the major part of the work connected | 
with the carrying out of a patented improvement has been done | 
here or there, but whether the improvement itself in its entirety 


has or has not been feirly introduced into this country. 


If a} 


patentee who by manufacture elsewhere has demonstrated bis | 


ability to bring his invention into use, shirks his responsibility so 
far as this country is concerned, that will be a good ground of 


revocation. 


While thus the principle may be identified with some confidence, | 


it must be admitted that the Act will probably be a very difficult 
The criterion indicated—that of the preponderance 
of the manufacture carried on abroad—is one which atfords but a 


one to work. 


very imperfect test of the matter which is essentially in question. 


There are very many manufactures, and with the spread of indus- | 


trial enterprise over the whole world their number is daily increas- 


ing, in which it is impossible for this country to have a main share | 


of the industry. 
trade. ‘Ihat 1s one which is carried on by very elaborate mecha- 


Let me take by way of illustration the printing | 


| 
| 
} 


nical appliances to the perfection of which a great deal of inventive | 


industry has been recently applied, and is being applied at the 
Take the case of some valuable invention in con- | 
There is, of 
course, an enormous market for such an invention in this country ; 


present time. 
nection with type setting or printing machinery. 


there is a market still larger in America ; there is, it may be, a | 


market larger yet on the continent of Europe. Now, if the 


supposed invention is of sufficient importance and of sufficient 


merit to make its way in all these different countries it is not to | 


be supposed that it could be mainly carried on within the United 
Kingdom. No patentee could be expected to bring about such a 
result as that. 


The illustration just given is typical of an immense number of 
| Now, as a rule, the manufacturer or dealer, as the case may be, 


inventions, probably of the great majority of patented inventions, 
and if the Act contained no further provision than that of Sub- 
section 1 for meeting such a case it would be clearly impracticable. 
But Sub-section 2 entrusts to the Comptroller a very large 
measure—in fact, an enormous measure—of discretion: In the first 
place, it would appear that he is entitled altogether to disregard 
the fact that the invention is carried on mainly outside the United 


| Kingdom, and to put the question to himself in a different form. 


For Sub-section 2 says, the Comptroller may be satisfied if the 
patentee proves that the manufacture is carried on to an adequate 
extent in the United Kingdom. In the case just proposed it is 


| hardly conceivable that the Comptroller would think the extent 


inadequate if the fair demands of the printing trade within the 
United Kingdom were adequately met. The fact that the very 
much more extensive printing trade outside the United Kingdom 
made a larger demand, which was me: on a proportionately 
increased scale, could hardly weigh with him. It may, therefore, 
perhaps, be taken for granted that the effective measure of a 


patentee’s responsibility under the clause is not expressed by the | 
‘inadequate | 


word ‘“‘mainly” in Sub-section 1, but by the words 
extent” in Sub-section 2. 

There is another case of difficulty which may be proposed, and 
to which your attention was called upon the last occasion. 
then pointed out that there are a great many manufactures which 
cannot advantageously be carried on within the realm at all, 


| although it is of great importance to us that they should be carried | 
Such processes, for instance, are most metallurgical | 
| manufacture in which he is actually engaged. 


on elsewhere. 
processes which are concerned with the production of such products 
as gold, mercury, platinum, and various other metals which might 
be named that do not occur to any material extent among the 
mineral deposits of the United Kingdom. All these things have 
to be brought to us from abroad, and their production may be 
indirectly, though it cannot be directly, promoted by the grant of 
British patents. A particularly striking illustration of this case 
is one. which was mentioned in the course of our last discussion, 
an invention by which nitrate fertiliser is electrically produced 


| from the nitrogen of the atmosphere by the aid of water power. 


Such an industry, carried on where water is abundant, may very 
possibly become in the not distant future one of the mainstays of 
our agriculture. The manufacture is, in fact, protected by 
British patent rights, and its result would probably be of more 
importance to this country than to any other country in the world. 
This is a striking case, in which it would be suicidal to insist that 
the manufacture should be mainly carried on within the realm, for 
the expense of producing nitrate by steam power would make the 
scheme commercially impracticable. To provide for such a case 
as this the second sub-section contains a further reservation. The 
patentee may not only prove that his manufacture is carried on to 
an adequate extent within the United Kingdom, he may also, if 
he can, produce satisfactory reasons to explain why it is not so 
carried on at all. The case to which I have just called your atten- 
tion is probably one of those in which the authorities would con- 
sider that satisfactory reasons could be given. 

It will now appear that although Parliament has adopted the 
Manchester proposal, it has not felt equal to the task of expressing 
that proposal in words. It is clear that the effective law upon 
this subject remains to be made. It will be embodied in those 
rules which the Comptroller-General, or the judge to whom an 
appeal from the Comptroller's decision is allowed, may adopt for 
his own guidance. Probably these rules of practice, necessarily 
very difficult to frame, will be better elaborated in that way than 
by the deliberations of a Committee of the Legislature, which would 
regard the matter from a purely theoretical point of view. But it 


| can hardly be contemplated as a satisfactory settlement of the 


law, that matters of so great importance should be left to be finally 
settled by the discretion of an executive officer. It will be a 
matter of great importance that those whom it concerns should 
keep under close observation the dealings of the responsible 
authorities with this matter, and, sooner or later, when sufficient 
experience has been gained, should bring the whole question afresh 
to the notice of Parliament, in order that the tentative rules, 
which may be expected to arise in the course of practice, may 
receive systematic form and parliamentary sanction. 

Another point which engaged the serious attention of the 
Society was the question of the tribunal by which the power of 
granting compulsory licences was to be exercised. In connection 
with this part of the subject, reference may be made to the 
speech of Sir Lloyd Wise, who voiced the very generally entertained 
objection to the Privy Council that its procedure was too expensive 
for the purpose in question. | By a very curious course of negotia- 
tion, the Privy Council had been originally fixed upon as the 
tribunal to administer this part of the law with the express object 
of minimising the expense of securing compulsory licenses. ‘I'he 
compulsory licensing system had been thegretically in existence in 
this country since the year 1883, but itis well known that it was 


not till many years after that date that |the clauses of the 1883 


It was | 
| afford the expense of keeping an expert staff at work upon the 


| 


| patent rights of other people. 


year 1902 an Act was passed .to facilitate the obtaining of 
these licences, and the jurisdiction was transferred from the 
Board of Trade to the Judicial Committee of the Privy Coutieil. 
Perhaps it would be more accurate to say that the jurisdi¢tion 
was transferred from the Board of Trade keferees to the Judicial 
Committee of the Privy Council for under that Act a petition was 
still to be presented to the Board of Trade and came before the 
Privy Council upon a reference from the Board. It will be séen that 
this altered procedure did not, in fact, promise much relief in the 
way of expense. There is no reason why litigation carried on 
betore the Privy Council, should be less expensive than before the 
less distinguished tribunal selected by the Board of Trade. It 
was probable that, if the matter had been duly considered from 
this point of view, it would have been seen, even by the promoters 
of the original bill, that this proposal afforded no prospect of 
relief upon the score of expense. What happened, in fact, was 
that a Departmental Committee having been appointed by the 
Board of ‘l'rade to consider the matter, had reported in favour of 
transferring the jurisdiction from the Board of Trade to the High 
Court. The Bill, as originally drafted, was drawn upon those lines. 
In the course of its discussion somebody seems to have suggested that 
anapplication tothe High Court involved the possibility of recurrence 
to the Court of Appeal, and in the last event to the House of 
Lords, and it was said that the costs of such an appeal would be 
more formidable than the costs we wanted to escape—of an arbi- 
tration before a referee appointed by the Board of ‘rade. Hence 
arose the curious suggestion that the petition should be sent for 
hearing in the first instance to an appellate tribunal, and the 
Judicial Committee was selected, apparently for no other reason 
than this—that from the decision of the Judicial Committee there 
could be no appeal. The result of this experiment in the five 
years since 1902 has been exactly what experienced people at the 
time said it would be, that is to say, the amended procedure made 
an end of the process, and there is in fact no report of any case 
of an application for a compulsory licence during those five 
years which advanced to the stage of a hearing before the Judicial 
Committee. 

The new Act has at length supplied the obvious remedy. The 
only thing which can minimise the expense of litigation is the 
security of efficient tribunals, and the efficiency of a tribunal 
depends in even larger measure upon the conditions under which 
it adjudicates than upon the competency of its judges. Now, the 
only tribunal which is favourably circumstanced for deciding 
upon the question of granting a compulsory licence is the High 
Court. The reason of this may be stated in a very few words. 
The question of a compulsory licence invariably arises in connec- 
tion with the question of the infringement of some specific patent. 


proceeds about his ordinary business in happy ignorance of the 
For the most part the labour and 
expense of searches relating to patent rights would be too great to 
be undertaken by practical men. In certain lines along which 
invention is actively proceeding, and a large number of people are 


| working in the same direction, it is possible for one manufacturer, 


} 
| 
| 
| 
| 
| 
| 
] 


| especially if he be in a large way of business, to keep his eye upon 


what his competitors are doing, and to have a very comprehensive 
knowledge of the state of the patent register. In such a case as 
that the manufacturer may know perfectly whether it is or 
is not necessary for him to apply for licences to carry out 
the manufacture upon which he is engaged and upon which 
he proposes to embark. But, at best, a case of that sort is 
exceptional, and manufacturers in that position do not, in fact, 
very often figure as defendants to patent actions in our courts of 
law. They are, speaking generally, tough customers to tackle, 
and where a patent right is clear they are usually in a position tu 
make what terms it is necessary for them to make with the 
patentee by voluntary arrangement. 

But the case is very different with the small manufacturer. 
He cannot afford to spend the time necessary to make himself 
personally acquainted with the Patent-office file, nor can he 


file for his information. He must, therefore, take his chance in 
patent cases, and he does. Every now and again it happens that 
he gets a threat of proceedings, and is warned to desist from some 
It is then that the 
question of compulsory licence arises in an acute form. It may 
very well happen that the manufacture which is the object of 
attack is the result entirely of his own industry and invention. 
The effect which our law gives to patent rights enables a patentee, 
in many cases, to exercise control over not only the industry 
which he may himself have created, but also by means of what is 


| known as a master patent, to enjoy rights in the tributary inven- 


Act providing for the grant of compulsory licences were put | 


into operation. Under the original Act the authority charged with 


administering the system was the Board of Trade, and when the 
law came to be a practical reality, it was, in fact, administered 
by referees, who acted as arbitrators under the authority of 
the Board. That method was said to be expensive—whether or 
At any rate, in the 


not with sufficient reason J] do not know. 


tions and manufactures of other people. In the aggregate these 
tributary inventions, sometimes improvements upon a patented 
invention, sometimes themselves wholly independent inventions, 
form a very important branch of ourmanufacturing industry. Their 
claim to the protection of the law has been recognised ever since the 
passing of the compulsory licences clauses in the Act of 1883, ana by 
the provisionsof the Act of 1902 they were placed theoretically on an 
entirely satisfactory basis, for it was therein provided that a com- 
pulsory licence might be ordered to secure the reasonable require- 
ments of the public if any existing industry, or the establishment 
of any new industry, were unfairly prajudiced, as well as in the 
case in which the public demand for a patented article was not 
reasonably met by the patentee. 

Following out the line of thought suggested by this provision of 
the Act, it will easily be seen that the question of unfairly pre- 
judicing any industry or preventing the establishment of a new 
industry within the realm is a question which must frequently 
arise in connection with patent actions. It does not invariably so 
arise by any means. In a great many cases patent actions are 
brought against people who are concerned as speculators only in 
tentative efforts to share with the patentee in the benefits of the 
industry which he has himself established, and whose action, 
therefore, while it cannot be described as the carrying on of an 
existing industry, is far indeed from tending to promote the 
establishment of any new industry, which, on the other hand, it 
tends to embarrass. But when all allowance is made for such 
cases, there remains a very considerable proportion of patent 
actions in which the owner of a master patent seeks to circum- 
scribe the activities of those whose industry is entirely independent 
of himself or of his inventions. In such a case the Legislature has 
clearly recognised that the rights, not only of the alleged infringer, 
but also of the great public are involved. 1t was, however, quite un- 
reasonable tosuppose that whena patentaction of thissort wasstarted 
against some small infringer, he would have either the courage or 
resource to enlarge the area of conflict by instituting proceedings 
on his own account before the Judicial Committee of the’ Privy 
Council. Herein lay the secret of the failure of the Act of 1902. 

Tested by this criterion the new Act may be said to contain a 
promise of a large and most beneficial reform. At last the mis- 
chief of circuitous proceedings is remedied, and the jurisdiction to 
deal with an application for a compulsory licence is conferred upon 
the High Court. It may thus be dealt with simultaneously with 
the question of infringement in one proceeding, and not only is it 
thus made available when it is wanted, but inasmuch as the appli- 
cant for a compulsory licence is in any case, if he intends to 
defend the infringement action, compelled to come into Court, the 
expense to the parties of the additional litigation involved in 
trying the application for a compulsory licence uuder these condi- 
tions is minimised. 

It is not to be expected that the chief effect of such a provision 
as this relating to compulsory licences will be made manifest by 
actual litigation. The knowledge that such a remedy exists will 
incline both patentees and manufacturers to agree with one 
another, and to do by voluntary arrangement what they can he 
compelled to do by process of law. It is in this indirect way that 
these remedial provisions of the Act, designed to secure the 
interest of the patentee in introducing his patented manufacture 
within the realm, do, in fact, take their chicf effect, But, of 
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course, to render them effective in this way, they must be 
thoroughly available remedies. Machinery so elaborate as that of 
the Act of 1902 defeated its own object. The predacious patentee 
knew perfectly well that the chance was inconsiderably small of 
its being brought into operation against him. Now, however, 
when he cannot himself assert his rights against a defendant with- 
out exposing himself to an effective rejoinder along these lines, it 
may be confidently expected that he will moderate his tone, and 
learn to find his own interests compatible with those of the 
industrial British public. ‘ 

There was a third subject which, although it did not receive so 
much attention in the discussion, was brought very definitely under 
the notice of the Society in 1906. The subject to which I refer is 
the imposition of oppressive conditions as terms of licences granted 
under patents, and an illustration which was then used has been 
very prominent in the coutse of those discussions in and out of 
Parliament which accompanied the passing of the new Act. The 
mischief was identified when we were discussing it on the last 
occasion as that of the “tied house” system, a scheme of licensing 
by which a patentee makes use of his patent right to secure, little 
by little, a controlling interest in the tools and manufacturing 
plant of some particular trade, and so to become, in respect of the 
industry which he honours with his attention, what may, perhaps, 
by analogy be called a ‘‘plantlord.” A very resolute, and toa 
certain extent, a very successful attempt to create a plantlord 
system in connection with the boot trade has been made in recent 
years. Although the operations of the projectors were carried 
out with very considerable skill, they were, in fact, a little 
too crude, and they gave rise to a public alarm which has termi- 
nated in what are by far the most stringent provisions of the 
present Act. Sec. 38 is devoted to this subject, and opens with 
these words :—‘“ It shall not be lawful in any contract made a ter 
the passing of this Act in relation to the sale or lease of, or licence 
to use or work, any article or process protected by a patent to 
insert a condition the effect of which will be :—(a) To prohibit or 
restrict the purchaser, lessee, or licensee from using any article or 
class of articles, whether patented or not, or any patented process, 
supplied or owned by any person other than the seller, lessor, or 
licensor, or his nominees ; or (6) to require the purchaser, lessee, 
or licensee to acquire from the seller, lessor, or licensor, or his 
nominees, any article or class of articles not protected by the 
patent ; and any such condition shall be null and void, as being in 
restraint of trade and contrary to public policy.” 


A number of provisions follow this introductory clause, some } 


intended to limit its application and prevent it from interfering with 
legitimate contracts, others intended to facilitate the operation of 
the rule, and make successful opposition to a plantlord easy to 
those over whom he endeavours to establish his monopoly. 
Furthermore, one clause of particular stringency makes the exist- 
ence of a plantlord contract a ground of defence to an action for 
infringement, while another clause—Sub-section 5 (4) of Section 24 
—makes the existence of such a contract a ground for the grant of 
« compulsory licence. Of these provisions in the Act it is not 
possible to speak without admitting that a considerable amount of 
doubt must suggest itself as to the exact nature of the effect 
which they will produce. There is always a great risk in enact- 





ments of this kind, which seriously modify existing contractual | 
| than any other man, combined the spirit of the man of science 


relations, of results which at first are unforeseen, and probably 


there is no one so self-contident as to feel satisfied that he could | 


tell beforehand how a clause like this will in fact take effect. 


But | 


there can hardly be a doubt that it will suffice to nip the mischief | 


in the bud. In these clauses the Act has been drafted with very 
special care, and sets out with great fulness and exactitude the 
precise intentions of the Legislature. Questions will, of course, 
arise as to the application of the rules laid down, but there 

hardly be any question to their scope and drift. 
Again, the limitations which have been placed upon 
rules have themselves been very carefully and fully elaborated, 


TRADES 
AND 


THE IRON, COAL, AND GENERAL 
OF BIRMINGHAM, "WOLVERHAMPTON, 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Demand a Little Brisker. 
THE considerable number of public works under execution 

or projected in various parts of the country are occasioning a 
better demand for supplies of iron and steel, machinery, tools, 
and other requisites. The fact that Northern shipments are keep- 
ing up well is also not without a goed influence hereabouts. The 
works are, for the most part, fairly well engaged, and new business 
is being placed to a moderate extent. 


Steel. 

Semi-tinished steel is not active, and prices are weak, 
Bessemer sheet bars being quoted £4 15s., and Siemens, 
£4 17s. 6d., with buyers at rather under these figures, and a 
return of continental competition is mentioned. Constructional 
steel is, however, in better demand than previously, more particu- 
larly for bridge and roofing firms, and for railway rolling-stock 
builders. Girder plates are quoted £6 15s, to £7 5s., angles 
£6 Ss. to £6 10s., and joists £6 5s. to £6 Lis. 


Manufactured Iron Quiet, 

Unmarked bar makers are being pressed for concessions, 
and whilst merchant sorts are still quoted £6 17s. 6d. to £7, some of 
the commoner grades are obtainable at £6 10s. or £6 12s. 6d. The 
reduction of 5s, per ton in gas strip, making the new figure £7 to 
£7 2s. 6d., has somewhat assisted business. Plain black sheets 
are quiet at £5 to £8 2s. 6d. for doubles. In galvanised corru- 
gated sheets, the Argentine demand is satisfactory, and so is the 
continental inquiry, but indents are smaller than this time a year 
ago from India, South Africa, and Australia. 


Pig Iron. 

Pig iron prices are about the same on the week, with 
demand a shade better. Makers quote Staffordshire cinder forge 
51s., part-mines 54s. to 55s.; best all-mine, to 90s.; cold 
ble 115s.; Northamptons, 50s, to 52s.; and Derbyshires, 52s, 


" Jes. 5 
to 53s. 


85s. s 


Birmingham Association of Mechanical Engineers, 

The Birmingham Association of Mechanical Engineers 
held their annual dinner on the 8th inst, Sir Oliver Lodge 
presided, and there were present the Bishop of Birmingham, 
the Rt. Hon. Jesse Collings, Sir John Holder, Commander 
Kent, Col. Kimberley, Dr. Sumpner, Mr. H. J. Grant, Mr. A. 
Eadie, Mr. C. S. Court, and others. Sir Oliver Lodge, in propos 
ing the toast of ‘*The Association,” said he was delighted to be there 
that evening with a body of men for whom he naturally had the 
greatest sympathy, both privately and officially. The Birmingham 
University sought to do as much as it could for the education of 
engineers. Of all the engineers of this country or the world that 
city did well to honour the name of James Watt, for he, more 


with that of the practical man, which was.a rare combination. 
Speaking of the changes brought about by engineering, Sir Oliver 
Lodge referred to those which had taken place in locomotion, and 
said there were other changes coming which twenty, or even ten, 
years ago would not have been thought possible. The nineteenth 
century had made the Black Country,; the twentieth would 
perhaps reafforest it. The possible progress and advancement of 


| the race was very great indeed. 


the | 


und I may confess for my own part some difficulty in knowing | 


which more to admire, the boldness with which the mischief has 
been attacked on the one hand, or, on the other hand, the care 
and, so far as [am myself able to form an opinion, the skill with 
which these limits have been laid down. This subject is, without 


a doubt. the most difficult of all the subjects with which the new | 
Act deals, and I should be very presumptuous were I to venture | 
to use the language of peremptory criticism, whether favourable | 


or adverse, concerning these provisions of the Act. 
object in view everybody will sympathise, for indeed there could 
be no more terrible calamity than the creation of such a system of 
control as is here in contemplation. 
tion, even though skilfully performed upon so delicate an organism 
as the contractual relations of tradesmen and manufacturers with 


With the | 


At the same time an opera- | 


one another, must always be attended with risks, and perhaps the | 


most it is possible to say at the fmoment abont this provision is 


that it has been very carefully elaborated, with the objéct of pre- | 


venting a very formidable mischief, and that both its practical 


importance and its theoretical interest will make the working of | 
the system an object, for many years to come, of lively interest to | 


all who are concerned in the working of our patent law. 

The foregoing provisions of the Act may be described as the 
amendments introduced in response to popular demand. In 
addition to these, a large number of amendments have been intro- 
duced on the initiative of the Patent-office itself, and as the result 
of experience and observation accumulated now over many years. 
These, for the most part, are matters of detail, and do not call for 
particular notice in the present connection. They are designed to 
facilitate the course of proceedings, and, with the possible excep- 


question of principle. 
(To be continued. ) 


THe INCORPORATED ASSOCIATION OF MUNICIPAL AND CoUNTY 


| 


Improvements on the Midland Railway. 

Pick-up water troughs are being laid down by the Midland 
Railway Company on the permanent way between Haselour and 
Tamworth, for which purpose the up line at Tamworth has been 
lowered and the slag is being put on, and it is expected that the 
troughs will be ready for the summer express service. Good pro- 
gress is being made by the same company with its new three- 
mile section of permanent way from Kingsbury to Water-Orton. 
This new section lies between Burton and Birmingham. It will 
shorten the distance from the North to Birmingham by two miles, 
and will permit through trains to avoid the sharp curve at Whit- 
acre Junction. The new line crosses the river Tame twice, and 
has involved the building of several piers, embankments, and 
bridges. Only two lines of rail will be laid for the present, but 
sufficient land is fenced throughout for a quadruple track, and all 
over-bridges are being built for four sets of rails to pass under 
them. The section was begun in April, 1907, and will probably be 
completed in about another year. 


Birmingham Chamber of Commerce, 

At the annual banquet of the Birmingham Chamber of 
Commerce on Tuesday, the Right Hon. Jesse Collings pre- 
sided, and the chief guest was the. Earl of Crewe. Mr. J. 5. 
Taylor, chiirman of the Chamber, Mr. E. Parkes, and many 
others were present. The Earl of Crewe referred to the new 


| patent laws, which obliged a foreigner taking outa patent in Eng- 
| land to manufacture it in this country, and said he was told that 


already proprietors of patents were coming to England and erect 
ing factories and plant. He wished to emphasise the claim which 


; ] | the Birmingham Chamber of Commerce had urged for some years, 
tion of the clauses which confer upon the Comptroller-General | ; 
the power to award costs, they can hardly be said to touch any | 
| comed the statement of the Prime Minister that he would appoint 
| a Committee to consider the question, and he bad no doubt that 
| what they in Birmingham had striven for would be accomplished. 


that the status of the Board of Trade should be raised. and that it 
should be put in the front rank of State Departments, He wel- 


He wondered if it were an idle dream to picture that at some 


| future time a great canal might advance towards Birmingham fro n 


| the 


ENGINEERS.—A metropolitan district meeting will be held at the | 


Caxton Hall (Room 13), Westminster, on Friday, February 28th, 
1908. 
will be taken as read : 


‘*Construction of Public Baths,” by T. W. 


There will be a discussion on the following papers, which | 


Aldwinckle, F.R.I.B.A.; and “Continuous Filtration of Bath | 


Water,” by R. J. Angel, M. Inst. C.E., Borough Engineer, 
3ermondsey. 

British Association.—The following have been elected by the 
Council of the British Association to be presidents of sections at 
the meeting of the Association to be held in Dublin in September | 
next, under the general presidency of Mr. Francis Darwin, 
F.R.S. :—Section A (Mathematical and Physical Science), Dr. | 
W. N. Shaw, F.R.S., Director of the Meteorological-office ; Sec- | 
tion B (Chemistry). Professor F. 8. Kipping, F.R.S., Professor of | 
Chemistry in University College, Nottingham: Seetion C | 
(Geology), Professor J. Joly, F.R.S., Professor of Geology and | 


Mineralogy in the University of Dublin; Section D (Zoology), | the meeting on the Tron ‘Change on Tuesday there was an excel- 
Dr. S. F. Harmer, Superintendent of the University Museum of | lent attendance, but business done was of a minimum extent. 
| is noteworthy that after an interval of twelve months Laneashire 


Zoology, Cambridge ; Section E (Geography), Major E. H. Hills, 
C.M.G.; Section F (Economic Science and Statistics), Lord 
Brassey ; Section G (Engineering), Mr. Dugald Clerk, M. Inst. C.E.; 
Section H (Anthropology), Professor W. Ridgeway, Professor of 
Archeology in Cambridge University ; Section + (Physiclogy), 
Dr. John Scott Haldane, F,R.S., University Reader in Physiology | 
at Oxford ; Section K (Botany), Dr. F. F. Blackman, F.R 8., Pro- 
fessor of Botany in the University of Leeds ; Section L (Educa- 
tional Science), Professor L. C. Miall, formerly Professor of 
Biology in the University of Leeds. Invitations to deliver evening 
discourses during the meeting of the Association at Dublin have 
been accepted by Professor H. Hs Turner, F.R.S , Savilian Pro- 
fessor of Astronomy at Oxford, who will take as his subject 
** Halley’s Comet,” and Professor W. M. Davis, of Harvard Uni- 
versity, whose lecture will be entitled ‘‘ The Lessons of the 
Colorado Cafion.” 


| are holding off. 


| ments. 


south-west. At present .Birmingham had two rivers, but 
neither of them were navigable. _He noticed that in bank clearing 
operations Birmingham stood third. among the cities of this 
country. Our bankers’ clearings which remained for three or four 


years at a sum of about 55 millions, increased the year before last | 


to 58 millions, and last year to the large figure of 61 millions, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, February 12th. 


Lancashire Pig Iron Offering. 
THE depression in the pig iron trade here continues. At 
It 


No. 3 foundry is being offered in odd lots, but at a reduction of 
10s. per ton as compared with the corresponding period of. last 
year. So far as could be ascertained in other directions, buyers 
There was more doing by merchants, but so far 
as actual consumers are concerned, they only cover prompt require- 


week's prices, and the representative of: one company, 
who was on ’Change on Tuesday, informed us that their official 
minimum was 63s., delivered here, and that they were refusing 
orders at anything under. om saan 4 scarcely maintained. its 
position, there was somewhat. more business passing. Hema- 
tite was lower on the week, but Derbyshire and Staffordshire were 
pushed for sale. Forge iron showed some improvement, 


There is, it is reported, a good deal of underselling going | 
; on in Lincolnshire iron, but the official figure remains unchanged. 
There was slightly more doing in Seotch at rather under last 


— 


Finished Iron. 
Very quiet. Only a moderate business passing, 
Steel. 

Billets were unchanged for English, but foreign were 
offered at lower rates. Although the suspension of a large tirm 
in the North of England caused some comment, and is expected to 
affect the plate trade, there was no indication of it here, and 
prices remained unchanged, 


Copper and Brass. 
There was a reduction of £3 per ton in sheets 
tubes we were not advised of any change, although the fo: 
easier, Brass tubes were fractionally reduced. 


but in 
ling is 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 54s.; Deri, 
54s. to 55s.; Staffordshire, 54s.; Middlesbrough open brands! 
56s. 10d,; Lancashire, No, 3, 60s. Scotch: Gartsherrie, ();3s, 6d. 
to 64s.; Glengarnock, 63s.; Eglinton, 61s. 6d. to 61s. 94.; Dalmel. 
lington, 61s. to 61s. 3d., delivered Manchester. West Coast 
hematite, 5¥s.; East Coast ditto, 57s. 6d., both f.0.t. — Scoteh, 
delivered Heysham: Gartsherrie, 61s. 6d. to 62s.; Glenyarnock 
61s.; Eglinton, 59s. 6d. to 59s, 9d.; Dalmellington, 59s. to 59s, 3q 
Delivered Preston: Gartsherrie, 62s. 6d. to 63s.; Glen rnock 
62s.; Eglinton, 60s. 6d. to 60s. 9d.; Dalmellington, tis, 
60s. 3d. Finished iron: Bars, £7; hoops, £7 12s. 6d.: sheets 
£8 5s. Steel: Bars, £6 17s. 6d. to £7 2s. 6d.; hoops, official’ 
£7 15s.; sheets, £8 5s.; boiler plates, official, £8 2s, 6d plates 
for tank, girder, and bridge work, £6 10s. to £6 15s.; English 
billets, £5 to £6 5s.; foreign ditto, £4 7s, 6d. to £4108, Copper: 
Sheets, £77; tough ingot, £65; best selected, £65 jor ton: 
copper tubes, 10d.; brass tubes, 8d.; condenser, 9d.; rolled brass, 
ry brass wire, 6gd.; brass turning rods, 64d.; yellew metal, 
64d. per Ib, Sheet lead, steady at £19 per ton. English tin 
ingots, lower, £129 to £130 per ton. 


shire, 


Lancashire Coal Trade. 

There was a fair average attendance on the Coal ky 
on Tuesday, and the tone was steady. The milder weather js 
affecting the demand for house coal, but as there is little or no 
stock at the collieries, prices in Lancashire are not affected at 
present. The demand for slack and manufacturing cou! is stil] 
vigorous, and any future business can only be effected at ful! 
rates. Shipping coal is very steady. Quotations generally un 
changed. 


change 


BARROW-IN-FURNESS, Thursday, 
Hematites. 

The trade in hematite iron has shrunk into smal! propor 
tions, and business is not likely, from present appearances. to be 
satisfactory for some time to come. There is not more than half 
the smelting plant in operation, and it is questionable whether it 
will be possible to keep the twenty-two furnaces now in blast in 
operation. It all depends on the steel trade, which, when brisk, 
takes large supplies of metal, and when quiet only needs compara 
tively smail deliveries. Makers at present are indifferently sup 
plied with orders, and it is generally admitted they are making no 
profit. To begin with, when the market quietened down and 
orders began to fall off, makers were some time before they could 
get correspondingly low prices for raw material. Now these hav: 
been obtained, but as half the producing — in the district is 
standing idle, a vast amount of capital is doing nothing. Prices 
have again come down this week, mixed Bessemer numbers being 
at 59s. net f.o.b., and warrant iron at 58s. 6d. net cash sellers, 
Lower prices are anticipated, and this is having the effect of pre 
venting many sales for forward deliveries which would otherwise 
probably be made. Iron ore is exceedingly quiet, and business at 
the mines is slow and lifeless, Fewer miners are at work, and 
lower wages are being paid. Good average sorts of ore 
lls. net at mines, and best at 16s. Foreign ores ar¢ 
demand. 


are at 


not in 


Steel. 

The demand for steel is less active. There is no improve 
ment in the rail trade, although the North-Eastern Railway Com 
pany has placed the order for 12,000 tons of heavy sections witli 
three firms in this district. This, however, is not more than a 
week’s work forthem. The general run of orders are of small 
parcels, and makers are not able to keep their mills more than oh 
half time. Heavy sections are at £6 2s. 6d. net f.0.b. Shipbuilding 
material is not in as brisk demand as of’ late, and it is possible the 
mills will have to go on short time. Merchant steel remains ver} 
quiet. 


Shipbuilding and Engineering. 

Some good shipbuilding orders are in progress of negotia- 
tion. The Prince of Wales has accepted the invitation of the 
Corporation of Barrow to open Walney Bridge on July 6th. Engi- 
neers are busy, but require new orders in their gun shops, and they 
anticipate some further orders in the marine shops. Boilermakers 
and iron, steel, and brass founders are fairly busy. 


Shipping and Coal. 
The shipping trade remains very quiet. 'The exports last 
week of iron were 8910 tons, and of steel 2956 tons—total, 11,866 
tons, as against 13,705 tons for the corresponding period of last 
year—a decrease of 1839 tons, For the year to date the shipments 
aggregate at 61,368 tons, against 98,209 tons for the corresponding 
period of last year—a decrease of 36,841 tons, Coal and coke are 
quiet, and supplies plentiful. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


House Coal. 

THE demand for domestic fuel is not much affected by 
the milder weather. The higher grades are in increased request. 
Silkstone coal, of which the output is not large, fetches from 14s. 
to 14s, 6d. per ton, the bulk of it going to London. Best Barnsley 
“softs,” from 12s, 6d. up to 13s, 6d. per ton ; secondary qualities, 
from lls. to 12s. per ton; other sorts, from 10s. 3d. to 10s. $d. 
per ton. The metropolitan and Eastern Counties markets are still 
receiving heavy consignments, and other districts are taking pretty 
freely. No general reduction of prices is looked for until the end 
of March. 


| 
| Steam and Gas Coal. 


The arrangements for coaling the trawling fleets are nev 
3 Oneor 





further advanced, so far as South Yorkshire is concerned. _ 

two contracts, made early in the season, for South Yorkshire coal 

at lls. 3d. per ton, have not been added to, the trawling com 
| panies continuing their experiment of coaling at Newcastle with 
| north country eval at 10s, 6d. per ton. Steam coal, in spite of the 

lessened export requirements which obtain at this season 0! th 

year, is in- satisfactory request, and the pitsare kept fully engaged. 
| The railway companies are receiving heavy deliveries, and there 
is a good general demand. Gas coal is being freely sent away 
under contracts, and the lécal demand is well maintained. Some 
interest is being already taken in the Metropolitan gas coal con- 
tracts, which were largely placed in Yorkshire and Derbyshire last 
year. The north country coalowners are expected to be exception- 
ally kéen competitors this year. 


Coke and Slack, 


Coke remains unaltered at 12s. to 13s. per ton for 
washed, and 11s. to 12s. per ton unwashed. Slacks are firm, 
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Lancashire demand, owing to the amicable settlement in the eotton 
trade having been brought to its full ordinary level. Coking fuel 
briskly called for, at 6s. 6d. to 7s. per ton. 


The Heavy Industries. 

\t the armour-making establishments in Sheftield opera- 
tions have been commenced on the new orders placed by the 
\dmiral.y, 28 mentioned last week. ‘I'hese operations, of course, 
are in the very eatly stages of preparing steel furnaces and melting. 
They atte ta considerable number of men who have been suspended 
® the holidays, and a few even before that time. 

the steel melters are the first affected in preparing the 
maierial, and the last are the machine men. In the present case 
therefore the steel melters Are benefiting first. Some work is 
1 in projectiles, both on home and foreign account, but 


since tl 
making 


ur y é 

eins for the latter. Marine material continues languid ; but in 
railway work a considerable number of orders, though none of any 
great volume, keep the works occupied. The engineering estab- 
jishments are moderately engaged, mostly on home business, and 
no doubt the armour orders will find further employment. 


j 


The Iron Market. 
Hematites at the present moment ay€ yot being much 
dealt in. 
received, and constimers appear in no hurry to buy. During the 
jast fortnight quotations have shown a rather stiffening tendency, 
which is, of course, a favourable sign. The lower prices ruling for 
Lineolushire and Derbyshire irons are inducing some more busi- 
ness. (Current quotations are as follow :-—-Lincolnshire,; No. 3 
foundry, 52s. per ton; No. 4 foundry, 5ls. 6d. per ton; No. 4 
forge, vs. per ton; No. 5 forge, mottled, white, and basic, 52s. 
er ton, delivered in Sheffield and Rotherham ; Derbyshire, also 
delivered, No. 3 foundry, 53s. per ton; No. 4 forge, 52s. per ton. 
Bars, £7 lds. to £8 per ton ; sheets, £9 10s. to £10 per ton. 





Steel. 

Although the weakness in shipbuilding and other causes 
adversely affect the general s.eel trade, there isa fair amount of 
business in .ool steel, and the leading makers of high-speed quali- 
ties have considerable work in hand. Special steel plant exten- 
sions are being made, and other developments are in course of 
execution, Which exhibit full confidence in the future condition of 
thjs great industry, In the lighter steel departments there is 
generally a fair amount of business, though it is not very evenly 
divided 


Cutlery. 

The foreign trade in cutlery has not opened very 
promisingly this year. For January last the total value sent to 
foreign and colonial markets was £59,684, as compared with 
£60,407 for the opening month of last year. Australia still 
retains first place with a cutlery trade amounting to £10,888, 
which is a shght increase on the opening month of 1907. The 
british Kast Indies come next, with a value of £7873, as compared 
with £4680; and British South Africa, with £4684, shows a little 
improvement, New Zealand, with £2214, is also somewhat better, 
but Canada has fallen from £6353 to £4418 ; United States, from 
£8805 to £4524; and Brazil, from £6420 to £3541. Increases are 
shown by Kussia, Norway, Germany, Netherlands, France, and 
Chili. Decreases are shown by Belgium, Sweden, Spain and 
Canaries, Cuba, and Argentine Kepublic. 





Coal Trade with Hull. 


The return of the Hull Chamber of Commerce for 
January shows that the year has opened well. ‘There were for 
warded to Hull in January 595,712 tons—an increase of 213,184 
tons over the first month of last year. The principal contributing 
company, as usual, was Denaby and Cadeby Main, which sent 
32,632 tons, as compared with 66,016 tons for the corresponding 
month of 1907. Aldwark Main is a close second, with 31,680 tons, 
as compared with 17,432 tons for January of last year ;, and Carl 
ton Main, Grimethorpe, and Frickley come third, with 26,328 tons, 
against 9616 tons. Several other collieries show large advances, 
such as Elsecar, 10,016 tons, against 2728 tons ; Garforth, 17,224 
tons, against 2492 tons; Mitchell Mam, 10,950 tons, against 2856 
tons ; Monk Bretton, 11,432 tons, against 3672 tons; Prince of 
Wales Castle, 12,312 tons, against 2272 tons; Manstield, 14,120 
tons, against 2036 tons, 








Coal Exports. 

The weight of coal exported from Hull during last 
danuary, 175,192 tons, exhibits an advance of 30,912 tons on the 
epening month of 1907. ‘The coastwise trade amounted to 
109,664 tons, of which London took 92,600 tons. Germany was 
the largest customer with 36,086 tons, agamst 19,596 tons for the 
corresponding week of last year. Sweden is second with 25,008 
rainst 14,200 tons; France third with 18,501 tons, against 
14,327 tons; North Russia fourth with 17,669 tons, against 9755 
tons; and Holland fifth with 17,030 tons, against 1/,958 tons. 
Denmark has increased to 13,399 tons from 4317 tons, and 
Belgium to 9 tons from 6815 tons ; while Italy has decreased 
to 426] tons from 12,148 tons, and South America to 8491 tons 
from 24,053 tons. 











Metal Trades Conference. 

The Metal Trades Federation of Great Britain met at 
Shetteld on the Sth inst. The meeting was regarded officially as 
the first annual Conference, previous gatherings having been 
devoted to inaugurating the movement. Mr. John Hodge, general 
secretary of the British Steel Smelters’ Association, presided, and 
there were present sixty-eight delegates, representing 200,000 
organised metal workers. ‘Ihe report stated that there are in 
Great Britain at the present time from 300,000 to 500,000 persons 
working in metals, and although all these should be eligible, and 
under an ideal condition of combination should belong to one 
body, yet the fact was that those who were organised in many 
instances belonged to societies so small in their numbers and so 
isolated in themselves as to become almost abortive, even as a 
defensive force, whilst aggression was almost impossible. The 
ideal was one single union with branches in ev ery district to serve 
local convenience, or afederation of trades governed by domestic 
Statutes securing sympathetic co-ordination and co-operation. 
Resolutions were passed to further the desired object. Mr. J. 
Hodge was elected president for the ensuing year, and Mr. Charles 
Hobson, Sheffield, secretary and treasurer. ‘The next annual 
meeting was fixed to be held at Sheffield. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Shipyard Wages Dispute, 


THE situation has become most serious in the shipbuilding 
‘industry of this district, and disorganises trade generally. Very 
few traders dare do any business in the face of the probability 
indeed, almost certainty—of work being stopped at nearly all the 

hipyards on the Tyne and Tees and the Hartlepools at. the close 
t this week, when the notices expire ; for the shipwrights, joiners, 
and others who have struck work against the reduction. of wages 
which all the other men accepted still continue: resolute, As the 
yaods cannot be:kept going while. they are out, the builders are 
compelled to lay otf those who are quite willing to work at the 
reduced rateif employment can. be found for them. There ar 
many suggestions put. forward. unofiicially to: bring the contending 
parties together.. It is certainly a most inopportune: time for the 
men to enter upon. a struggle of this character, for there is no 





| 
| 


In armour | 


The deliveries undertaken last:4ear are yet being | ' he A d 
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doubt of the fact that the shipuilding business is very bad indeed 

-worse than it has been for many years—and the prospects of 
improvement are poor indeed, seeing that the number of steamers 
laid up is daily increasing, aid that there is still far too much 
competition for freights to admit of paying rates being secured. 
A stoppage of production at the shipyards should tend to mend 
matters by reducing the number of steamers competing. 


Engineers’ Wages. 

The industrial position is further complicated by the pro- 
bability of there being a strike of engineers on the North-Kast 
Coast. This week the men are voting by ballot whether they shall 
agree to the reduction of wages called for by the employers. The 
latter have given notice of a reduction of 24 per cent. off piece 
prices ; 1s. per week off time rates of 26s. and over ; 6d. per week 
off time rates between 22s, and 26s.; wages between 20s. and 22s. 
to be reduced if they were advanced in February last ; wages of 
20s. and under to be untouched. These lower wages are to take 
effeet, if agreed to, on the pays commencing 20th to 24th 
February. ‘The executive of the Engineers’ Society has under- 
taken to communicate the decision of the men to the masters on 
Monday next, and it is perfectly understood that a vote against 
acceptance of the employers’ terms means a cessation of work at 
the end of next week. Judging by the meetings of the men, the feel- 





industrial battle. The-matter was dealt with by the executive and 
the employers at conferenc.s held last month, but these proved 
abortive, and the view appears to be that the appeal to the men 
themselves will be equally unsatistactory. They hold that they 
did not share to the full in the improvement of trade, and ought 
not to be called upon yet to accept reduced wages. It will be 
remembered that the members of the Boilermakers’ Society 
accepted a like reduction of wages to that which the engineer- 
ing men have now under consideration, and it was arranged 
that this should come into effect on the 5th inst., but the 
employers have intimated that as an act of grace they have 
extended the date of the reduction taking effect for a fortnight— 
until 19th inst. This will bring the boilermakers’ alteration of 
wages into line with that of the engineers, supposing the latter 
follow the example of the Boilermakers’ Association and accept 
the proposed reduction. 


Shipbuilding. 

The outlook for the shipbuilders continues to be regarded 
as very unfavourable in this district. Naturally, no new orders 
are being given out, for the time is not opportune for shipowners 
to buy, nor is it advisable for the shipbuilders to construct vessels 
speculatively. Everything almost is against the building of new 
ships ; there are far too many already in existence, at least of the 
tramp class, in which are included the majority of the steamers 
built on the North-East Coast. It is probable that, even if the 
labour difficulties were settled, the shipbuilding industry would 
continue depressed, owing to financial reasons. Money is too dear, 
and investors, who are getting very little out of the existing ton- 
nage, are generally not inclined to put more of their surplus cash 
into shipping. It is stated that on the North-East Coast and the 
Clyde there are at the present time twenty steamers which have 
been built as a speculation at the various yards and cannot be dis- 
posed of, Messrs. Swan, Hunter and Wigham Richardson are 
building overhead sheds at their Neptune Shipyard, Walker, 
similar to those that have been in existence over the building 
berths at Wallsend for some years. 


Cleveland Pig Iron. 

Business has been slow this week, the labour troubles in 
the shipbuilding and engineering industries affecting the market. 
The troubles with the men connected with pig iron making have 
been edjusted. The necessity for the men giving in their notices 
at the Cargo Fleet lronworks, Middlesbrough, has disappeared, the 
firm and the men having come to an amicable arrangement 
about the employment of the men at the coke ovens. There 
will be no stoppages either at any of the Cleveland irons:one 
mines, the non-unionists at all the mines having come into the 
fold, and the ranks of the Cleveland Miners’ Association have 
been increased to 9000 men. But at Palmer's Shipbuilding and 
Iron Company’s furnaces, at Jarrow, the men are on strike, 
and have been for about seven weeks on the question of 
whether masters or men shall have the right to say who shall 
be discharged when it becomes necessary to reduce the number 
of hands employed. A moderate amount of business in Cleve- 
land pig iron has been done this week, but it was nearly all 
for early execution, the future being teo -uncertain for most 
people to think of committing themselves much ahead. Most 
of the orders for No. 3 Cleveland iron have been placed at 
i8s. 6d. per ton, and the price has gone up to 48s. 9d. for 
early f.o.b. delivery. One of the leading firms of ironmasters 
has sold 5000 tons of No. 3 this week at 49s, per ton for 
spring delivery ; No. 1 is at 51s. 3d.; No. 4 foundry at 48s. 3d. 
and No. 4 forge at 47s. 9d., and thas are somewhat better than 
they were last week. 


Hematite Pig Iron. 

In spite of the threatening state of affairs in the ship- 
building industry, and the certainty that if the yards are closed 
there will be a reduction in the tonnage of plates required, and 
therefore a decrease in the consumption of hematite pig iron, 
the price of the last named has this week shown an improvement, 
and this for the first time since last summer, there having been a 
continuous decrease in price, which brought mixed numbers down 
from 82s. 6d. to 57s; but the Sheffield consumers have bought 
rather heavily this week, as they did a fortnight ago, and makers 
have seen their way to advance the price of mixed numbers to 
57s. 6d. Local demand is very poor. Rubio ore is somewhat 
stiffer in price, and there are very few sellers now at 15s. per ton, 
c.i.f. Tees, most merchants quoting 15s. 6d.; but there is not 
much disposition to buy. 


Pig Iron Stock and Exports. 

Notwithstanding the quietness of trade, the stock of 
Cleveland iron in Connal’s publie stores has been reduced this 
month, whereas last month it was increased. On Wednesday the 
quantity was 98,682 tons, a decrease for the month of 1845 tons. 
Of the quantity held 90,423 tons were of No. 3 quality, and 8259 
tons were No. 4 foundry. No other iron is held. The shipments 
this week have been very good, much beyond those of last month, 
and it looks as if this month would be the best February on 
record as far as pig iron exports are concerned. They, up to 
Wednesday, hed 53,601 tons, as compared with 31,161 tons 
last month, 45,536 tons in February, 1907, and 35,443 tons in 
February, 1906; all to 12th. Heavier deliveries are reported both 
to the Continent and to Seotlind. The deliveries to Scotland, 
indeed, are this month double what they were last month, and 
much heyond a February average, 







Manufactured Iron and Steel. 

Very little buying can be reported in any branch, except 
that of rail-making. The outlook for the plate and angle pro- 
ducers is very unsatisfactery. . Palmer's Shipbuilding and Iron 
Company has given its mena fortnight’s notice that its steel 
works will be closed if the stoppage of operations at the shipyards 
becomes a reality next week, which at present is very likely. for 
the shipwrights, joiners, &c., who are on strike, are not yet pre- 
pared to accept the reduction of wages, Tron- bars and angles 
have been reduced a further 5s. per ton, making lds. in the last 
two months, and now £7 5s. 1s asked.for common iron bars ; 
£7 12s, 6d. for best iron bars; £8 for best best iron bars ; and 
£7 5s, for iton-ship angles, all less 24 per cent. f.o.t. Steel and 
iron ship plates are at £6 10s.; steel girder plates, £6 15s.; steel 








boiler plates, £7 10s.; steel joists, £5 7s. 6d.; steel ship angles, 
£5 12s. 6d.; steel hoops, £7 ; steel strip, £6 15s., all less 24 per 
cent. f.0.t. Galvanised and corrugated iron and steel sheets: are 
steady at £12 10s., less 4 per cent. for 24 gauge in bundles. Heavy 
steel rails are at £6; steel sleepers at £6 12s. 6d.; and c¢.i. chairs 
at £3 12s. 6d., all net f.o.b. 


Coal and Coke. 

The coal trade has become markedly quieter; in fact, 
buying is slacker than at any time during the last two years, but 
demand must stil] be accounted good, and deliveries are large. 
The average price realised for Durham coal last quarter was some- 
what above that reported for the previous quarter, for it entitled 
the miners to 1} per cent. advance in wages, but the aggregate 
advance during the four quarters of 1907 was 21} per cent. The 
next ascertainment will almost certainly show a reduction, for 
during the last two months the selling prices have declined con- 
siderably. Best gas coals can now be got at lls. 6d., coking coal 
at lls., and unscreened Durham bunkers at 10s. 3d. to 10s. 6d. 
Best steam coals are down to 12s., seconds to 11s., and smalls to 
5s. 6d. to 6s., f.o.b. For foundry coke the price is 17s. 6d. per 
ton,. f.o.b., and for furnace coke 16s. per ton, delivered at the 
Middlesbrough works, but the best qualities are stiffer than the 
average sorts. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The G2neral Trade Outlook. 

Oprnton seems divided as to whether the deyression in 
trade has yet reached its lowest level. For the present values of 
raw iron are steadier, and occasionally manifest signs of improve- 
ment ; but the decline in manufactured articles is still being forced 
down by extreme competition. The impression is genera] that 
coal must become materially cheaper and wages be reduced before 
manufacturers can carry on their business profitably. At the 
moment an unsettled feeling is caused by the dispute in the ship- 
building industry, and fears of a general lock-out should the 
ballot now proceeding give a majority in favour of resistance on 
the part of the workmen. 


The Warrant Market. 

There hasbeen rather more business in the pig iron warrant 
market, and prices, while irregular, have shown considerable buoy- 
ancy. Operators in warrants had been expecting a large increase 
in stocks, and as this did not take place, they have been inclined 
to cover oversales. Asa result prices have several ‘times been 
affected.. Business has been done in Cleveland warrants between 
48s, 9d. and 48s. 03d. cash, 48s. 9d. to 48s. 24d. for detivery in one 
month, and 48s, i4d. to 48s. 7}d. three months, Transactions 
have also been recorded at 48s. Sd. for ten to twenty days, and 
48s. 8d. and 48s. 8$d. for 19th March. Only a moderate amount 
of iron has been changing hands. There has been practically 
nothing doing in Cumberland hematite warrants, which have been 
quoted 59s. to 58s. 9d. per ton. Seotch warrants have been quoted 
56s. 6d. to 56s. 3d., and standard foundry pig iron 47s. 44d. to 47s. 
per ton. 


The Trade in Scotch Makers’ Iron. 

The output of pig irom has been maintained, but without 
any material increase There are 74 furnaces in blast in Scotland, 
eompared with 92 at this time last year. Makers report a some- 
what improved demand. Hitherto, and for some time, buying 
took place in small lots only for immediate delivery, but some con- 
sumers are now inclined to purchase for several weeks ahead. 
Still, it cannot be said that the trade is in anything like a satis- 
factory condition. Prices are again in a number of instances 6d. 
to ls. lower. Monkland, No. 1, is quoted at Glasgow 61s.; No. 3, 
57s. 6d.; Carnbroe, No. 1, 61s.; No. 3, 57s. 6d.; Clyde, No. 1, 64s.; 
No. 3, 59s.; Gartsherrie, Np. 1, 64s. 6d.; No. 3, 5¥s. td.; Calder, 
No. 1, 65s.; No. 3, 60s.; Summerlee, No. 1, 66s.; No. 3, 61s.; 
Langloan, No. 1, 70s.; No. 3, 65s.; Coltness, No. 1, 88s.: No. 3, 
64s.; Glengarnock, at Ardrossan, No. 1, 6 No. 3, 62s.; Eglin- 
ton, at Ardrossan or Troon, No. 1, 60s. 6d.; No. 3, 57s. 6d.; Dal- 
mellington, at Ayr, No. 1, 62s.; No. 3, 57s.; Shotts at Leith, No. 1, 
65s. 6d.; No. 3, 60s. 6d.; Carron, at Grangemouth, No. 1, 70s.; 
No. 3, 62s. per ton. 











Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 10,981 tons, compared with 65¥8 in the corre- 
sponding week of last year, showing an increase of 4383 tons. 
‘The total shipments since the beginning of the year to date are 
38,440 tons, showing a decrease of 10,291 compared with the 
quantity despatched in the same time last year. ‘he arrivals of 
pig iron at Grangemouth from Cleveland and district were 9381 
tons, being 4691 tons less than in the corresponding week, and 
there is a total decrease in these imports for the present year to 
date amounting to 9195 tons. 


Finished Iron and Steel. 

The finished iron industry has only uncertain employment, 
the orders being for the most part of a hand-to-mouth charaeter. 
In only a few cases are buyers inclined to order for future delivery, 
and then only to the smallest possible extent. The foreign busi- 
ness coming to hand is moderate, and reported to be barely profit- 
able. An improving tendency has to be noted in the steel industry. 
Inquiries are more numerous and encouraging, but the amount of 
work available is much short of what is requisite te keep the works 
in constant and full operation. Raw material has shown a further 
decline, Scotch hematite pig iron now being quoted 60s. to 61s. for 
delivery at the West of Scotland steel works. But the price of 
coal, although reduced, is still too high, taking into account the 
reduced prices obtained for the manufactured article, and modi- 
fications m wages have also become practically a necessity. 


The Coal Trade. 

The tone of the coal market has been depressed, and as 
the demand falls considerably short of current supply there has 
been a gradual weakening of prices. The quotations generally 
given for shipping coals, although 6d. to 1s. 3d. per.ton below 
recent figures, are said to be above the rates at which the latest 
business has been done. At Glasgow Harbour ell and steam coals 
are quoted lls. 6d. to 12s., and splint 12s. 3d. to 12s. 9d. per ton. 
Treble nuts have sold at 9s. 9d. for Glasgow shipment, which is 
4s. 6d. to 5s. below the highest rate of the past year, while 
doubles have been done at ys. Goed house coal has also been 
sold for export at 11s. per ton. There was in the past week a 
large decrease in the coal shipments at Glasgow, but the aggre 
gate clearances at the Scottish ports showed an increase over 
those of the preceding week amounting te 27,000 tens, being 
still, however, no less than 40,800 tons short of the quantity 
dispatched in the corresponding week of 1907. Shippers hav: 
been of late very cautious purchasers. Home supplies are also 
offered at reduced prices. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 
THE steady downward movement in the steam coal trade 
continues, and prices now are in the 16s. rut. Admiralty coals, 


since the decline, are lower by 2s. 3d. per ton; in-the dry coal 
section the decline is also marked: House coal remains tolerably’ 
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firm, but men in the trade say that something like a slump may 
be expected as the spring advances. Even the late milder weather 
has not been without an effect. It shows what a boom South 
Wales coal has had when coalowners shipped over 50,000 tons on 
Tuesday, and yet were freely talking of lessening the output. 
January shipments indicated a perceptible droop. ‘Taking all the 
,orts into consideration, foreign and coastwise shipments totalled 
2,369,286 tons, a decrease of 115,323 tons, as compared with the cor- 
responding month. All ports showed a decline in exports but one 
—Newport. At Newport last week coal shipments were 88,416 
tons: 72,375 tons foreign, and 16,041 tons coastwise. Swansea 
coal shipments show an improvement upon corresponaing month. 
Surveying the coal trade of Wales generally, it is noticeable that 
steam compared with last week show a fall of 6d., that best drys 
are obtainable at 17s. to 17s. 3d,, that Monmouthshire coals are 
not animated, but that. nut and pea varieties are firm, also No. 3 
Rhondda, but No. 2 coals are weaker. Principal decrease is in 
the foreign trade. 


Latest Coal Quotations. 

At Cardiff this week the following quotations were given 
on ‘Change :—Best steam, Its. 9d. to 17s.; seconds, lis. 9d. to 
l6s. 3d.; ordinary large steam, 15s. to 15s. 6d.; drys, best, 16s. 6d. 
to 17s.; ordinary, lis. 6d. to 16s.; best Monmouthshire black 
vein, 16s. to 16s. 3d.; Western Valleys, 15s. to 15s. 6d.; Eastern 


Valleys, 13s. 9d. to 14s. 3d.; best house coal, 19s. 6d. to 20s. 6d. ; | 


seconds, lis. 6d. to 17s. 6d.; No. 3 Rhondda, 19s. 6d. to 20s. ; 
throuzh, lés. to 16s. 6d.; No. 3 smalls, 12s. 6d. to 13s.; No. 2, 
13s. to 13s. 6d.; through, 10s. 6d. to 11s.; smalls, 9s. to 9s. 6d.; 
best washed nuts, 15s. to 15s. 6d.; seconds, 14s. to 14s. 6d.; peas, 
13s. to 13s. 6d.; seconds, 12s. 6d. to 13s.; best small steam, 
10s. 6d. to 10s. 9d.; seconds, 9s. 6d. to 10s.; other smalls, includ- 
ing drys, 8s. 6d. to 9s. Patent fuel, 18s. 3d. to 18s. 6d. Coke: 
Furnace, 16s. to 18s.; foundry, 18s. to 22s.; special, 24s. to 26s. 
Pitwood, 17s. to 17s. 6d. 


Anthracite. 

There has not been much activity in business. Best large 
is quoted at 27s. to 28s. 6d. net; seconds, 23s. 6d. to 24s. 6d. 
Swansea big vein is at 18s. 6d. to 19s. 6d.; red vein, 15s, tid. to 
16s. 6d.; machine-made coals are not firm ; cobbles, 24s. 6d. to 
26s.; nuts, same ; beans, 23s. to 24s.; screened beans, 16s. to 18s. ; 
peas, lds. to 16s., all net; rubbly culm, declining 5s. 9d. to 6s., 
less 24 ; duff, 4s. 6d. to 4s. 9d. net. Swansea quotations for other 
coals are: Best large steam, 17s. to 17s. 6d.; seconds, 15s. 9d. to 
16s. 9d.; ordinary large, 14s. to 15s, 6d. through bunker, 12s. 9d. 
to 13s.: small, according to quality, 8s. to 8s. 6d. Bituminous, 
No. 3 Rhondda, 20s. 3d. to 20s. Yd.; small, 12s. 9d. to 13s, 3d. 
Patent fuel, 15s. to 16s., all 24 per cent. disc. Cardiff last 
month showed an increased patent fuel trade of nearly 15,000 
tons, but a decrease in coke of 3712 tons. 


Iron and Steel. 

Over a hundred men have worked out their noticcs at 
Cyfarthfa, and still more in a short time will be working on the 
day-by-day system. ‘This, and the blowing out of several fur- 
naces, indicate the depressed state of the trade. It is said in the 
works that the men have not had a full week’s work since 
November. Of late the average has been three or four days. 
Last week business was practically closed down on Thursday 
night ; still some good work has been done—a large order for 
heavy rails for India carried out, a good consignment of steel 
sleepers made, and home railway demands supplied, with light 
colliery rails, fish-plates, &c. In tin bars the supply from 
Cyfarthfa continues, and in the Swansea district the home-made 
bar remains a favourite, little coming from abroad. Few cargoes 
of pig iron from the North have been received ; 500 tons came 
from Harrington to Swansea, and some steel billets from Bristol to 
the Malin Griffith Company, Cardiff, and one large cargo of ore 
from Rivadeo to Swansea. Iron and steel quotations show little 
alteration :—Middlesbrough pig is at 48s. O4d., instead of 47s. 8d.; 
hematite, mixed nummbers, are the same, 58s. 9d.; Scotch, 56s., 
instead of 56s. 3d.: Welsh hematite the same, 62s. td. to 63s. 6d. 
No steel rails quoted. Si and B bars £4 12s, 6d. 
Rubio ore at Newport and Swansea, 14s. to 14s. 6d. Cleveland 
rails are quoting here at £6 2s. 6d. 





The Taff Vale Railway. 

The half-yearly meeting was held at Bristol this week, Mr. 
Vassell presiding, and a hopeful tone prevailed. The chairman 
remarked that ine company had been in existence seventy-two 
years, and the report would be found satisfactory. Notwithstand- 
ing the increased working cost of railways, the directors were able 
to recommend a larger dividend than had been made since the 
opening of the Barry Dock. ‘They had placed aside £8000 for 
Poatypridd Station, £5000 to a reserve for special contingencies, 
leaving £22,622 to be carried forward. Dhividends at the rate 
of 4 per cent. per annum were voted on preference, and 4} on 
ordinary stock. At the close an extraordinary meeting was held 
to consider the Bill which the company is promoting in Parlia- 
ment. ‘I'he Bill was intended to supply accommodation for paint- 
ing and repairing ships. The company had no wish to become 
dry dock owners; it had, therefore, entered into negotiations 
with the Penarth Slipway Company for the purpose of provid- 
ing the means to construct a pontoon, with shops on the adjoin- 
ing land. It contemplated lending the Stipway Compary 
£5000 to provide the shops, in consideration of which the com- 
pany would undertake the work, and also allow two lines of rails 
to be run through the present shops, which would enable the Taff 
Vale to give a better service to the tips. Reference also was made 
to the fact that a conference of freighters and general managers 
had been called in order to devise a scheme for mutual benefit, 
— that Mr. Beasley had been appointed to represent the Welsh 
railways. 


Tin-plate. 

Tin-plate manufacturers require to be guarded in their 
use of foreign steel, which, in the form of bars, has been selling at 
a lower price than Welsh, but, in the opinion of experts, is 
decidedly inferior. Tin plates, owing to the advance in the price 
of tin, are dearer by about 3d. per box. January shipments, as 
shown at the monthly harbour meeting, were large. Shipments 
to America, Japan, China, and the Straits showed « marked im- 
provement. ‘he latest statement from the Swansen market is that 
prices having now touched bottom, as the result of the downward 
price of materials, orders at improved prices are easily obtain- 
able. The outlook of the industry was regarded as good, and 
much more animation is shown on ’Uhange.. The harbour's return 
last week was as follows:—Shipped during the week, 97,690 
boxes ; received from works, 76,848; stocks at docks, 148,986. 
The depression in the galvanising sheet department is wearing 
away. At Llanelly all the local works are reported as in full 
operation, but there has been a decrease in exports. At Swansea 
substantial loadings are going on, and some notable ones for the 
\nited States and the East. ‘he latest quotations are as follows :— 
Bessemer primes, I.C., 20 = 14, 112 sheets, 108 Ib., 12s. 14d.; 
wasters, lls. 44d. to 11s. 6d.; Siemens primes, 12s. 14d.; wasters, 
lls. 44d. to 11s. 6d.; ternes, 28 x 20, 112 sheets, Siemens primes, 
22s. to 22s. 6d.; C.A. roofing sheets, per ton, £9 5s.; big sheets 
for galvanising, £9; finished black plates, £9 10s.; galvanised 
sheets, 24 g., per ton, #12 10s.; block tin, £128 15s. Other 
Swansea quotations this week are:—Copper, £59 10s.; lead, 
£15 5s.; spelter, £20 12s. 6d. ; silver, 264d. per oz. 


Iron Ore. 
It is evident that, though a certain degree of depression 
exists in the iron trade, ironmasters are satisfied with the pros- 
pects of the future, and are replenishing their store to meet 


demands. This week an unusually large import of ore came in 
from Bilbao ; 4900 tons came to Newport, Mon., for the Ebbw 
Vale Company, and another day 3300 tons, while Guest, Keen and 
Co. received 2191 tons. Some consignments of hematite are 
coming from Somersetshire, which at one time sent large cargoes 
inte Wales, principally from Minehead. Easy prices are current 
for Spanish ore, both at Newport and Cardiff ; the ordinary price 
is now from 14s, to 14s, 6d. 


The South Wales Colliery Association. 

An interesting gathering of colliery authorities took place 
at Pontypridd last week, on the occasion of the twenty-first anni- 
versary of the Society, when a very handsome testimonial was 
given to the hon. secretary, Mr. Hood, of the Liwyypia col 
lieries. The event was signalised by a series of excellent speeches 
in honour of Mr. Hood, and elicited a suitable reply. 


The Barry Railway Company. 

There is a divided opinion amongst the shareholders of 
Barry as to the wisdom or not of retaining the steamers for the 
Bristol Channel to run in connection with the port. At a late 
meeting it was stated that they carried 200,000 passengers last 
season. There is a belief that, though great expenditure has been 
incurred and costly actions fought, they will pay in the future, 
and a retention seems probable. The Barry Railway men’s dispute 
is now fortunately approaching a settlement. 


Compensation to Colllers. 

At the Tredegar County-court this week Judge Owen 
commented upon the large number of compensation cases that 
were being brought before the courts. These entail great expen- 
diture to the coalowners, and though very regrettable, it is ovens 
that less care is being exercised in the labour ranks than formerly. 
Judge Owen observed at his court that he did not know if the 
colliers were getting more reckless, or what ; he had applications 
for compensation to the extent of £300 each in respect of fatal 
aczidents at collieries, It is the same with ironworks, and one 
day a week is a busy one to work doctors to treat these cases. 


Electric Supply for the Mineral Districts of Wales, 
At a special general meeting of the proprietors of the 
South Wales Electrical Fower Distribution approval was given to 
the Bill now being promoted in the present session of Parliament 
to give further provision with regard to this undertaking. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

A SLACKENING off in demand is reported from most depart- 
ments of the iron industry ; several establishments have been com- 
pelled to restrict their output, owing to wantof orders. Here and 
there a reduction in’ prices has also been reported, but, on the 
whole, the quotations previously quoted are still ruling. English 
hematite was reduced M., 3 p.t., and is now standing at M. 79 p.t. 
and M. 80 p.t. free Ruhrort harbour. English foundry pig, No. 3, 
has also been reduced M. 1 p.t., and stands at M. 68 to M. 70 p.t. 
free Ruhrort. The position of the pure ironworks is getting more 
difficult every week, in consequence of the high prices for coal and 
coke. The Luxemburg Mining and Blast Furnace Company will 
soon blow out the last of its old blast furnaces, and rebuild to 
modern designs. 


The Silesian Iron Market. 

Though a slackening off in demand could already be 
noticed on the iron market in December last year, yet output in 
pig iron during that month has shown an increase compared with 
the month before. On the whole 78,388 t. have been produced, as 
against 76,279 t. in November. In December, 1906, output was 
only 77,889 t.; of this total output 6055 t. were foundry pig, 
2964 t. Bessemer, 29,394 t. basic, 12,633 t. steel and spiegeleisen, 
and 27,352 t. forge pig. The following shows output in pig iron 
during the last two years :- 

1907. 
Tons. 
938,658 
92,031 
40,020 


Total output . 

Foundry pig ..  .. 

Bessemer pig iron 

he 

Forge pig . 37,432 se 
Although increase in output amounts to 37,313 t., only basic, and 
steel and spiegeleisen show a considerable improvement, the pro- 
duction in all other sorts of pig iron being far behind that of pre- 
vious years, Export has strongly decreased, compared with last 
year, but this was due partly to increased home consumption, and 

rtly because little attention was given to export until last 

November. While in 1906 2115 t. had been exported, only 813 t. 
were exported in 1907, 658 t. going to Austria, 135 t. to Russia, 
and 20 t. to Bulgaria. Silesian output in zinc, too, shows an 
advance against previous years, having been 138,233,050 t. in 
1907, 136,300,300 t. in 1906, and 129,916,237 t. in 1905. 


Mts ae tas! Les. 5% 
Steel and spiegeleisen 


Coal in Germany. 

Both in Silesia and in Rheinland-Westphalia has demand 
for engine fuel shown a falling off, but the tone of the coal market, 
nevertheless, is steady and confident. House coal continues in 
very good request. The Coal Syndicate’s output in December was 
27,930 t., as against 257,712 t. in the same month last year. 
Total sales in December, 1907, were 280,098 t., compared with 
261,821 t. inthe same period of 1906. Sales in coke have decreased 
10,000 t. against December, 1906. The consumption in briquettes 
has greatiy increased. 


Austria-Hungary. 

The iron business on foreign account shows a decrease 
against previous months, in consequence of a lively and successful 
competition from Germany. The Hungarian State Railways have 
placed orders for forty locomotives with the Austrian locomotive 
shops ; the Hungarian shops, being crowded with work, would not 
have been able to deliver the order in time. The contract is worth 
nearly eight million crowns. On the Austro-Hungarian coal 
market prices and demand are the same as before. For manufac- 
turing and for house fire purposes large lots are being purchased, 
and the pits are often unable to meet the requirements of con- 
sumers. 


Weakening Trade in Belgium. 

During the past weeks prices of pig iron have receded, 
and the general slackening off in trade has caused redu-tions in 
output. Rather depressing accounts are being received from the 
various departments. Hitherto, when slight improvement could 
be noticed in the finished iron trade, and a reduction of prices for 
coke seemed likely to take place, the blast furnace works hesi- 
tated to restrict their output, but being disappointed in the above- 
mentioned expectation, several blast furnaces have been blown out 
or damped down. The output in pig iron will be in the near future 
about one-sixth lower than previously. The decreasing tendency in 
the bar trade continues. Bars in basic have fallen to 122-50f. 
and 125f. p.t., f.o.b. Antwerp ; iron bars cannot realise more than 
132°50f. p.t. For home consumption the former prices of 140f. and 
145f. p.t., free place of consumption, have been fairly well 
maintained. Only a moderate inquiry comes in for girders, while 
the rail trade prospects appear bright. Plates are weakly called 
for at 145f. to 147°50f. p.t., for. export. Steel - billets remain 
unaltered at 107‘50f. p.t. From the Belgian coal market dull 





accounts have also been coming in lately, Until now a fair 


— 


demand has been experienced for engine as well as for house coal 
but the condition of prices is unsatisfactory and weak, and } 
decrease in quotations will take place as soon as demand shows = 
abatement ; there have been symptoms already of a weakenj 

inquiry for some sorts, ng 


Iron and Steel in France. 

A dull tone has characterised the French iron inarket 
recently, and the output of iron, both raw and finished, shows a 
considerable falling off compared with the early part of last year 
Of 83 furnaces in the French minette district only 70 were in blow 
in the beginning of January, while now only 66 are being worked 
Merchant iron is being sold at the basis price of 185f. p.t. for iron 
bars No, 2, concessions being granted for large orders, and foy 
short terms of delivery. Inthe North 170f. p.t. is generally quoted 
Business transactions, on the whole, are limited, and there is to 
enterprising spirit. In the last two weeks of January rather more 
tenders came in, but purchasers demand concessions whenever pS 
contract of some weight is in question ; moreover, competition jg 
very keen among the mills, and specially marked in the plate trade 
In some departments, where purchasers in raw material at the 
former quotations prevent makers from taking the low prices now 
offered by consumers, a decided absence of fresh work is con. 
plained of. Building material is neglected, while the machine ang 
construction shops are in good employment. Consumers in coal 
continue to ask for reductions in prices, but coalowners in most 
instances refuse to agree to lower quotations, as the new Jay 
regarding the eight hours’ work will render coal more scarce than 
it is now, 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 3ist, 108, 

THE first symptom of a break in steel plate occurred early this 
week, when prices were materially shaded, and which resulted in 
the placing of a number of large orders for plate in Eastern and 
Western mills. Quotations on structural materials have not yet 
been shaded from the prices prevailing for some time past. It is 
believed by the buyers that a light concession will result, and they 
are therefore awaiting some indications of better prices. here 
are large requirements for structural material and plate, which the 
manufacturers are naturally anxious to obtain. The trouble at 
present is to arrive at a common understanding. — It is estimated 
this week that contracts for 40,000 tons of fabricated material 
could be had at once. The total orders for structural material 
during the month which closes to-day are about 25,000 tons, 
Double this amount of business ought to be and can be done 
during February. Among the heavy requirements which ought to 
be disposed of during February are the City Hall building for 
Chicago and a bridge at Beaver, Pa., in the extreme western 
section of Pennsylvania. The weak point in the situation from 
the manufacturer's point of view is the competition of indepen- 
dents, who have refused to act in harmony with the greater 
structural manufacturers. There are large requirements in sight 
on the Pacific coast extending from Seattle to Los Angeles. ‘The 
situation would be much more encouraging if harmony could be 
established as to selling prices, but this seems to be impossible. 

The Southern pig iron furnaces continue to monopolise the 
business of pig iron. During the past few days three 
immense orders have been placed in Alabama, one for 20,000 
tons, one for 12,000 tons, one for 50,000 tons. The bulk 
of this business is for pipe iron, and the quotations are low, 
The buyers are Northern concerns, who see in the present 
situation their opportunity for securing iron on exceptionally 
favourable terms. Small lots of basic iron were taken this week 
in Eastern Pennsylvania, but prices are too high for heavy 
dealing. More blast furnaces have blown out, notwithstanding 
the extraordinary production in output which has taken place. 
Good judges of the iron trade are predicting a reaction before the 
end of February. 

Exports of copper since January Ist were 54,000,000 lb. The 
supplies amount to 75,000,000 Ib. monthly, including imports. 
The demand for domestic consumers is not much over 20,000,000 Ib. 
monthly. The domestic stock on hand is figured out to be about 
137,000,000 lb, The speculative demand in Europe has fallen off. 
Domestic, railway and electrical demand is at a low ebb. During 
the week past exports amounted to only 3055 tons. Arrivals of 
tin for the past week were 875tons. Total for January, 1300 tons. 
Price, 27°70 dols. Lead and spelter are moving very slowly, and 
the supply seems to be in excess of present demand. The metal 
markets have been seriously disturbed, and the conditions which 
have prevailed for the past month will probably continue. No 
material change in copper or lead prices are predicted by experts 
in those products. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked by Messrs. W. Shaw and Co., Wellington Cast 
Steel Foundry, Middlesbrough, to state that they have arranged 


with Mr. Thomas F,. W. Dixon, their Lancashire and Cheshire 
vepresentative, to take over the Birmingham district also, and have 
appointed Mr. W. H. Atherton, of Warrington, to assist him. The 
ottice for the combined districts will now he 12, Exchange-street, 
Manchester. 

WE are informed that, in accordance with a decision taken at 
the general meeting of shareholders in the Zuid-Amerika Lijn on 
October 5th, 1906, the Zuid-Amerika Lijn Company has entered 
into liquidation, and the whole business of its company and all its 
engagements have been taken over by the Koninklijke Hollandsche 
Lloyd (Royal Holland Lloyd), which company proposes to main- 
tain a regular mail service between Amsterdam, Brazil, Uruguay, 
and Argentina. Messrs. Wainwright Brothers and Co., of 21, 
Fenchurch-street, E.C., will act as freight agents in this country. 





Tue Iron AND STEEL InstitTUTE.—-The annual general meeting 
will be held at the Institution of Civil Engineers, Great George- 
street, London, $.W., on Thursday and Friday, May 14th and 
15th, 1908. The annual dinner will be held--under the presidericy 
of Sir Hugh Bell, Bart.—in the Grand Hall of the Hotel Cecil, on 
Thursday, May 14th. The autumn meeting will be held in 
Middlesbrough on September 29th, and following days. 

Contract.—The Electricity Committee of the Glasgow Corpora- 
tion, having considered the tenders received for providing and fitting 
up additional plant required for next winter at the Port Dundas 
and St. Andrew’s Cross Station, recommend the acceptance of an 
offer by Messrs. Willans and Robinson, Limited, amounting to 
£32,043 for two 4000-kilowatt steam turbines and ‘‘ Contratlo 
condensers, with Messrs. Dick, Kerr and Co.’s alternators. 

Tue Royau AGRICULTURAL Society. -The Royal Agricultural 
Society of England has now issued the prize sheet for live stock, 
poultry, produce, implements, &c., at the sixty-ninth annual show 
of the Society to be held at Newcastle-upon-Tyne from Tuesday, 
the 30th of June, to Saturday, the 4th of July next. . The total 
value of the prizes offered—inclusive of champion prizes, special 
prizes, and medals—is £10,530, of which £2002 are contributions 
from the Newcastle Local Committee, £300 from the Northumber- 
land and Durham Agricultural Societies, £2146 5s. from various 
breed societies, £769 from other sources, and £281 from the 
Northumberland Agricultural Society for local classes. In the 
implement. section gold and bronze medals will be offered for 
manure distributors. There will be two classes, one for artificial 





distributors: and the other for farmyard distributors. : 
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BRITISH PATENT SPECIFICATIONS. 


nan invention is communicated from abroad the name and address 
unicator is printed in italics, 
abridgment is not illustrated the Specification is without 


7 ‘om 
Then the 

ye. 
Oein Specifications may be obtained at the Patent-ofice Sale Branch, 
95. Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. j x ay 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


9092. April 19th, 1907.—IMPROVEMENTS IN AND RELATING TO 
WATER-TUBE BOILERS, the Incandescent Heat Company, 
Limited, and Alfred Smallwood, both of 24, Coleman-street, 
London. 

This invention particularly relates to the furnaces of water-tube 
poilers, having for its object a better and more equal distribution 
of the heat upon the watertubes. Theheatismade tocirculate, and is 
distributed around nearly the whole area of the sides, floor, and crown 
of the chamber containing the water tubes in such a manner that 
the heated gases generated are impinged upon and distributed 
over the tubes. he floor forms both a heat generating and dis- 
tributing medium, and is specially constructed to support the 
poiler. The water tubes are arranged as usual. The grate is 
arranged centrally or within the side walls of the boiler chamber, 


N9 9,092 
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ments of the armature, and therefore of the throttle valve, may be 
varied. It will be seen that immediately the load is put on the 
magnet G being energised will attract its armature and open the 
throttle practically instantaneously as far as the stops allow, while 
immediately the load is cut off the throttle will be closed by the 


spring (.—Januery 22nd. 1908 
DYNAMOS AND MOTORS. 
1003. January 15th, 1907..-IMPROVEMBPNTS RELATING TO AUXILI- 


ARY DyNAMO ELEcTRIC MACHINES FOR EQUALISING THE 
Output OF MAIN DyYNAMO-ELECTRIC GENERATORS SUPPLYING 
ENERGY TO A FLUCTUATING EXTERNAL LoaD, The Lancashire 
Dynamo and Motor Company, Limited, of Trafford Park, 
Manchester: Frank Greaves Warburton, of Caledonian 
Chambers, 87, Union-street, Glasgow; and Alfred Heinrich 
Kelsall, of Caledonian Chambers, 87, Union-street, Glasgow. 
This invention relates to that class of dynamo electric machine 
coupled to a heavy fly-wheel known as a buffer machine, which is 
adapted to be connected in parallel with a main generator, or 
generators, across mains subject to a fluctuating load, the object 
being to store up in the fly-wheel energy supplied by the gene- 
rator, when the demagd is low, which energy is utilised when the 
demand increases to supplement the output ofethe main generator. 
The equalising action is obtained by providing a series field 
winding on the auxiliary machine through which part of 
the current of the generating plant passes, which winding has, 
however, a variable resistance in parallel with the series field ; the 
amount of this resistance in parallel with the series field, and 
therefore the proportion of the generator current which passes 
through the said winding being made to vary according to the 
load on the mains and the speed of the auxiliary fiy-wheel 
machine. Referring to the diagram, the main generator is shown 
on the left of the load which it is desired to equalise. The 
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and has a horizontal combustion chamber continued for the full 
length of the furnace, the combustion chamber being connected | 
with side passages under the floor at the back end, whereby the | 
heat passes from the combustion chamber to the side conduits of | 
the space within the floor, the divisions being so arranged as to 
cause the gases on each side to pass up and down the whole length | 
of the floor chamber, after which they may pass in opposite direc- 
tions at the one end of the furnace into a horizontal heat chamber, 
which is in the outer wall on each side at a position above the 
combustion chamber from where the gases are distributed and 
impinged upon the water tubes through a series of apertures 
arranged in the side walls. The gases, after passing through the 
boiler chamber, pass up on each side at the other end of the 
chamber, into and through the crown of the boiler chamber, and 
thence to the stack. —Jau vary 22nd, 1908, 


12.827. June 3rd, 1907.—IMpROVED MEANS OF GOVERNING 
ENGINES, Marconi's Wireless ‘Telegraph Company, and 
Raymond Dorrington Bangay, both of 18, Finch-lane, | 
London. 


The object of this invention is to provide improved means for 
governing engines with an electric load. When an internal 
combustion engine is used, for instance, to drive a dynamo for | 
producing current for wireless telegraphy, the load on the engine | 
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is changed practically instantaneously on the depression of the 
key, from nothing to the maximum and again practically instan- 
taneously from the maximum to nothing, and it is, therefore, very 
desirabie to have some means of governing the engine. The 
drawing shows one method of carrying out this invention. A is 
the stem of the throttle valve of a petrol engine, fast on which is 
a pulley round which is wrapped a cord B, one end of which is 
secured to a spring C, while the other end is fastened to an arm D, 
rocking about a pivot E, and carrying the armature F of an 
electro-magnet G, connected in series with, say, the primary of a 
transformer. At H, there are stops by means of which the move- 








| this auxiliary machine is connected across the mains A B, the 


| given, showing the:scheme of connections when an exciter is 


€ The object of this invention is to provide an ingoene arrange- 
ment of commutating i ; 
other arrangements, such as those giving rise to magnetic leakage 
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field winding of this machine is not shown; usually the machine is 
compound wound. The auxiliary generator is shown on the right, 
and is coupled mechanically to the fly-wheel. The armature of 


mains being fed from the main generator. One field winding of 
the auxiliary machine is connected in parallel with a diverting 
resistance as shown, and the current from the main generator 
passes through the said winding and diverter resistance in parallel, 
the proportion of the said current in the winding of the auxiliary 
machine being determined by the position of the switch arm H. 
The switch H is automatically operated either by variations in the 
speed of the auxiliary machine or by variations in the main current 
supplied from the main generator. When controlled by variations 
in speed, the switch H is operated by any suitable centrifugal 
device, which, as the speed of the auxiliary machine increases, 
moves the switch H so as to cut out the diverting resistance and 
thus divert a greater proportion of the main current from the 
winding marked field, Should the speed of the auxiliary machine 
fall, the switch H is moved in the opposite direction, and diverts less 
of the main current from the said field winding. When the 
switch H is operated by variations in the current supplied from 
the generator, any suitable electro-magnetic apparatus may be 
employed to operate the switch Two other diagrams are 


employed, and also showing a scheme for operating the diverter 

switch electrically.—/anuary 22nd, 1908. 

6266. March 15th, 1907.—IMPROVEMENTS IN AND RELATING TO 
THE COMMUTATION OF DYNAMO ELECTRIC MACHINES, ELECTRIC 
Motors, RoTary TRANSFORMERS, AND THE LIKE, The British 
Electric Plant Company, of Alloa, and Wilhelm Oelschlager, 
of Balfour-street, Alloa. 
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between the main poles, &c. This new system is also said to 
effect a saving in construction. The drawing Fig. 1 shows the 
principle of the invention. It will be seen that the limbs A! of 
the commutating poles B, C, D, E, are arranged in a tangential 
or concentric direction to the armature, so that the active or 
effective core itself forms a continuous magnetic path between 
two pole shoes N! $! of opposite polarity, and without being 
magnetically connected to any frame or yoke forming an inde- 
pendent inactive part of the magnetic circuit. The space between 
the main poles N 8 remains hereby quite free, as all parts of the 
commutating pole limbs Al and coils F are moved to the outside. 
The pole shoes N! S! are arranged as near as possible to the pole 
limbs AJ, and are accordingly formed in order to be attached to 
the same. In this way each of the pole Jimbs A! has only to carry 
half of the commutating flux. Fig. 2 shows an arrangement 
whereby the number of pole limbs A!is reduced to the half number 
of the main poles N 8, in which case, of course, each of the com- 
mutating pole limbs A! has to carry the full commutating flux. 
This latter arrangement has the advantage that the number of 
auxiliary pole limbs is redueed to half of the number required for 
the previous arrangement. The lower half of Fig. 2 shows 
another modification whereby the limb A? is straight, which, in 
the interests of manufacturing, is in certain cases a decided 
advantage. Other illustrations are given showing methods of 
reducing magnetic leakage.—Janvary 22nd, 1908. 


CONVEYORS. 


6421. March 16th, 1907.--IMPROVEMENTS IN AND RELATING TO 
CONVEYORS AND THE LIKE, by Mr. Thomas Roberts Murray, 
of Keverstone, Bath. 

The accompanying engraving is self-evident, and requires little 
explanation. It more especially applies to the loading of ships. 
When ships are coaling considerable loss is encountered by the 
breaking up of the coal. The object of this invention is to provide 
a device for loading ships with coal or other material without 
breaking the material during handling. The form of the inven- 
tion illustrated is shown applied in conjunction with a rotary 
wagon tipper. A conveyor passes round the wagon tipper and 
deposits the coal on to the main conveyor, which conducts it to 
the point of delivery into the ship. The first conveyor is in the 
form of side chains carrying at intervals transverse plates. At 
one part of its travel the conveyor is backed by a plate shown on 
the engraving, which deflects the coal on to the main conveyor. 
There is a third or delivery conveyor which may be actuated by 
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the weight of the coal it carries into the ship’s bunkers. During 
the downward movement of this conveyor the eoa] is retained in 
the compartments by means of a telescopic chute. At the bottom 
of this chute the coal is delivered into a hopper, which has a 
swinging delivery spout. By this means it may be swung into any 
position within a convenient radius, so as to effect the proper 
trimming of the vessel. It will thus be seen that the coal is 
transferred from the tipped wagon to the main conveyor with the 
least amount of breakage, as the coal on leaving the wagon is 
gently lowered by the retarding conveyor to the point where the 
backing plate ends, at which point the coal is discharged upon the 
mair. conveyor with the minimum of free fall, the function of the 
first conveyor being to retard the coal in its descent from the 
wagon to the main conveyor. The precautions taken in conveying 
the coal from here to the ship’s hold is also similar in principle.— 
January 22nd, 1908. 


MISCELLANEOUS. 


January 14th, 1907.—IMPROVEMENTS IN OR RELATING TO 
THE VERTICAL DRIVING OF GRINDING ‘AND PULVERISING 
MILLS OR THE LIKE, by Henry Williams and Walter Bridges, 
of 3, Salters’ Hall-court, E.C. ; 
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= mills, and its chief object is to 


‘or transmitting rotary motion from a suitable motor to_the shaft 
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of the mill, in which there shall be independent wear'on each bear- 
ing, carrying different weights, - According to this invention, the 
moter and mill shafts are connected by an intervening shaft, com- 
prising a suitable number of separable parts, having one or more 
“universal joints, and connected together by any suitable means. 
Preferably the parts of the shaft are provided with flanged con- 
nections, and the parts may then be secured together by bolts 
passing through the flanges of two adjacent parts, thus enabling 
one section of the shaft to be removed without shifting the motor 
or mill shafts. The sepazable parts referred to above are shown at 
(, D, Ein the engraving, and these comprise the intervening 
shaft. There are intervening universal joints. 


the armature is arrangec slightly out of centre, so that when it is 
running the magnetic field will tend to draw it up, and thus take 
most of the weight off the lower bearing. The lower end of the 
motor spindle is connected to a flexible driving coupling, which 
connects it to the intervening shaft reterred to above.—J/unuary 
Rnd, 1908. 
504. January 9th, 1907.—IMpROVEMENTS IN FLEXIBLE COUPLINGS 
FOR SHAFTS, APPLICABLE ALSO FOR OTHER PURPOSES, by Robert 
Bridge, of David Bridge and Co., Castleton Lronworks, Castle- 
ton, near Rochdale. 

The invention relates to flexible couplings, more 
connecting the driving shaft of an internal com 
with an electric machine. i 
arrangement between two flanges “or bosses, adjustable elastic or 
spring mediums, which take up any sudden twisting torque in one 


tt shag for 
pustion engine 


or both directions, thus preventing damage to parts. The invention 
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consists in the novel arrangement of one or more setsof three springs 
in flexible couplings. One method of carrying out the invention is 
shown in the accompanying diagram. Fig. 1 is an elevation, partly 
in section, and Fig. 2isa plan. From these it will be seen that there 


The motor, which | 
is of the vertical spindle type, is mounted on the motor shaft, and | 


The device consists essentially in the | 


10,607. May 7th, 1907.—ImproveMENtTS IN STEAM TRAPS, by 
Allen Haigh Hopkinson, Richard Kilburn, and J. Hopkinson 
and Co.; Limited, Engineers, of Britannia Works, Hudders- 
field. 

This invention relates to those steam traps in which the ex- 
pansion and contraction of a liquid contained in a closed chamber 
is employed to control the valve which governs the outlet of the 
condensation water. Hitherto the objection to many such instru- 
ments has been that for efficient working adjustment is necessary 
when the working pressures and temperatures change. This 
invention provides a trap which after the initial setting will, it is 
claimed, work efficiently at different temperatures and pressures 
withont requiring subsequent adjustment, and without straining 
any parts of the trap. Figs. 1 and 2 illustrate a side elevation 
and a longitudinal central section of a steam trap having one 
spring connection between the part carrying the valve and that 
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carrying the valve seat. Figs. 3 and 4 are similar views to Figs, 1 
and 2, showing a steam tra Lisa 9 two spring connections between 
the part carrying the valve and that carrying the valve seat. 
| The steam trap is constructed with a flexible connection, ¢.g., a 
spring, or two or more springs, arranged between the part of the 
steam trap carrying the valve seat and that part which contains 
the expansible liquid, and which carries and operates the valve. 
The flexible connection, which is also adjustable, is sufficiently 
strong to withstand the highest pressures of steam to which the 
trap is to be subjected acting upon an area equal to the cross 
| sectional area of the valve seat ; consequently the valve cannot be 
| blown from its seat by the pressure of the steam. The trap so 
constructed, ensures that after initial adjustment the valve 
will open and close properly at all pressures and temperatures 
without requiring any further adjustment, and without straining 
its parts. Preferably a cylindrical extension is provided on that 
| part.of the steam trap which carries the valve seat, this extension 
| passing over a portion of the chamber containing the liquid for the 
| purpose of directing the escaping water and steam around and in 
| close contact with the chamber. An outer casing is sometimes 
| provided secured at one end to one part of the trap for receiving 
| the water of condensation and draining it away to any desired 
| point through a suitable outlet.—/anuary 22nd, 1908. 





are two flanges a, one driving and the other driven. Theinner faces | 


are provided with lugs d formed on them, and betwéen each pair | 


of lugs there is a spiral or helical spring, a pin g passing through 
the lugs to keep the spring in place. The degree pf compression 
is determined by the nut /. 
the opposite side of each lug, the one pin g supporting the three 
springs. 
desired. — January 22nd, 1908. 
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One or more series of three springs may be used as | 


January 16th, 1907.—Expansion Jomnt FoR Hot Water | 
AND STEAM PIPEs, by John Hazzlewood, of 62, North-road, | 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


There is also a second spring f! on | 


| 873,768. METHOD OF CLEANING GA8s-PRODUCER~ CONNECTIONS, 
R. H. Miller, St. Louis, Mo., assignor to the Christy Fire-clay 
Company, St. Louis, Mo., a Corporation of Missouri. — Filed 
October 24th, 1905. 

The invention is for a method of cleaning out gas-producer con- 
nections, which consists in consecutively directing jets of fluid 


Clayton, Manchester, and Campbell Forrest, 34, Church-lane, | 


Romiley, Cheshire. 


This invention relates to expansion joints for hot water or 
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steam pipes so constructed as to be independent of packing. The 
principle employed is simple. The expansion and contraction are 
taken up by the elasticity of the expanded metal, which is prefer- 
ably copper. This forms the body of the joint, and it is stiffened 
by outer rings to withstand the internal pressure to which it might 
be subjected. The body of the expansion joint and the collar are 
riveted together and soldered to make a water-tight joint. The 


outer ring indicated on the engraving may be made in one or two | 


parts, so formed as to make a complete ring. The three rings | 
form strengthening bands to prevent the copper being distended 
under internal pressure, and only allow movement by ex ion or 
contraction in the length of the joint,—Janvary 22nd, 1908, 


| from a series of sets of jet pipes against the dust and other 

| obstructions in the connections. Beginning at one end, the taps 

are opened consecutively until the whole obstruction is removed. 

874,859. 
rops, W. W. 2 Veighbour, Denison, Tex. 
1907. 


ANTIFRICTION DEVICE. FOR CRANKS AND CONNECTING- 
Filed February 14th, 


The drawing explains the invention. Balls are used at, so to 
speak, right anglesto the usual way.’ There are two rather long 
claims, 
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873,840. * INTERNAL-COMBUSTION ENGINE, H. Hi; Clift, VW 
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sington, England. Filed Maveh 25th, 1907. ’ Ken. 
I 4 


ila 


See Hd) 


SSS Ssss 
es 














—~< ee e198 41: 


| el 
— 


‘a2, 92. 





This invention consists in a combination of the exh 
induction valves with a ball muffler: and 
There are nine very long claims. 

874,276. Gas-propucer, O. A. Ziringenberger, New Yor! 
Filed January 7th, 1907. 

The second of two claims runs thus. A gas-producer provided 

within its combustion chamber with an upright partition cxtend 
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ing upwardly from the bottom thereof, a grate at each side of said 
partition, an outlet passage leading laterally from said chamber 
adjacent and slightly above one of said grates, and a fire-bridge 
supported on said last-named grate at the middle portion thereof. 
874,923. Nozz_e ror Exastic Ficip Tursines, 7. 8S. Baldirin, 
Lynn, Mass., Assi Qnor to General Electric Company, a Corpora 

tion of New York. —Filed June 27th, 1907. 
The drawing explains this invention, which is for the combina- 


874,923) 


tion of a divided nozzle, means for uniting the parts of the nozzle at 
the ends, a support for the nozzle, and abutments which engage 
the nozzle parts and hold them in contact. 
874,986. VactuM-propucinGc Apparatus, C. A. 
castle-on-Tyne, England.—Filed June 17th, 1905. 
This is a patent for the multiplication of *‘intensifiers.” There 
are five claims. The last runs as follows :—In high vacua, cooling 
or condensing plant, a chamber to be evacuated and a condenser 
connected therewith by a passage, a vacuum intensifier in said 
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penews drawing from the chamber, a second condenser connected 
”y & passage with the first condenser, a vacuum intensifier in this 
passage discharging from the first into the second condenser, a cir 
culating fluid cooling chamber, a passage connecting the cooling 
chamber with the second condenser and a vacuum intensifier in 
said passage drawing from the circulating fluid cooling chamber, 
an air pump and an intensifier working in series with the air pump 
and passages having dip seals connecting both condensers with 
the air pump. 
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SomE experiments were recently made at Cherbourg 
| with a special system of torpedo so devised and fitted as to strike 
the target near the water-line, in contrast with ordinary tor- 
pedoes, designed for an immersion of 3 m., and thus ineffective 
| except against big ships. This innovation, which is said to have 
| proved successful, is the outcome of the desire of French torpedo- 
| boat commanders to escape from the dilemma—destruction or 
| surrender—with which they would have been confronted in an 
encounter with faster hostile :destroyers. Armed: with these 
surface torpedoes, the “‘torpilleurs” will henceforth, it is claimed, 
be ablé to face boldly their bigger antagonists, and with some 
chance of success; when the difference in the targets offered is 
considered.. All this is no doubt true, says the Naval and 
Military. Record, but it must not be forgotten that -destroyers 
will have surface torpedoes,’ and will also“be able to choose their 
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THE ROYAL COMMISSION ON CANALS AND | 


TERWAYS, 


No. X.* 
MECHANICAL HAULAGE ON CANALS. 


TE subject of mechanical haulage and propulsion on 
canals was dealt with in the evidence given before the 
Commission by Mr. Dunell, Professor Marchant, and Mr. 
Perman. 

Mr. B. Dunell, who appeared on behalf of the engineer- 
ing section of the London Chamber of Cominerce, com- 
menced his evidence by describing his experiments. with 
a “narrow” canal boat propelled by an internal com- 
bustion engine supplied with suction gas. The boat made 
the journey between London and Manchester and back by 
canal, and is 71ft. 6in. long, 7ft. lin. beam, and draws 
8ft. Bin. with a load of 17 tons. Her maximum load is 
290 tons. The weight of the suction gas plant is 2} tons. 
Letween Brentford and Braunston, on the Grand Junction 
Canal, the barge towed a “ butty ” boat with 23 tons load, 
and maintained an average speed of 2°15 miles per hour, 
including time lost in passing locks, or 3*2 miles between 
locks. At any speed higher than 3°2 miles the wash set 
up became dangerous to the canal banks, Mr. Dunell 
concludes, from his experience, that it is impossible to 
vet a speed much above three miles an hour from a boat 
of this class in the canals traversed by him as they are 
at present, and that about 20 horse-power is sufficient for 
this speed. This power is sufficient to enable a loaded 
boat to be towed. Any increase in speed would entail a 
large increase in horse-power. To obtain better results 
in speed, cargo capacity, and economy of power, a general 
reconstruction of the canals would be necessary. Diffi- 
culties were met with in rounding sharp bends, and by 
the fouling of the propeller by ropes and rubbish at the 
bottom of the canal. The cost of carrying goods over 
the Brentford-Braunston section of the canal under the 
conditions obtaining at the date of the experiments was 
‘348 of a penny per ton per mile, which includes interest 
on capital, depreciation of hull and machinery, fuel, 
wages, stores, lubricating oil, insurance and repairs, but 
does not include canal tolls. 

The corresponding cost in the case of steam propulsion 
was 3963 of a penny, based upon the results of some 
years’ running with a number of canal boats, similar to the 
motor boat, but fitted with steam engines. On the 
narrow canals which take one narrow boat in a lock, it 
was found more economical to run the motor boat with- 
out the “ butty,” leaving the latter to be hauled by horse. 
Under these conditions the cost of carrying goods was 
increased to ‘614 penny per ton mile. On the Ellesmere 
Canal, from Chester to Ellesmere Port, where the cross 
section permits five boats being taken in tow and there 
are no locks, the cost was as low as *2559 penny per 
ton per mile for a section eight miles in length. On the 
Bridgewater Canal, with two 60-ton flats in tow, the rate 
was reduced to *2352 of a penny per mile. No experi- 
ments were made on the Weaver or similar waterways, 
but the witness estimated that the cost of transport on 
such navigations capable, of taking 200-ton barges, would 
be a little over +10 per penny per ton per mile. 

Comparing electric traction on canals with the results 
obtained with suction gas motors, Mr. Dunell said there 
are several. objections to the use of electric tractors 
running on the canal banks. The cost of installation and 
upkeep is great, difficulty is experienced in boats passing 
each other, and the boats cannot run alongside ships lying 
in docks, or in the estuaries of rivers, without recourse to 
other means of haulage. On the subject of petroleum and 
petrol motors, Mr. Dunell said the cost of petroleum 
worked out at ‘675 of a penny, and petrol at 1°35 penny 
per horse-power hour as against *10 of a penny in the 
case of suction gas. The danger from fire was also a 
disadvantage attending the use of petrol. But for small 
boats a paraffin engine might offer advantages, due to its 
light weight and very small dimensions. 

Professor E. W. Marchant, D.Se., of the University of 
Liverpool, dealt in his evidence with the subject of elec- 
trical haulage on canals. He mentioned two cases where 
the experiment of electrical haulage on canals had been 
abandoned after trial. These are the Miami and Erie 
Canal in America, and the Brussels-Charleroi Canal in 
Belgium. He regarded both these failures as being due 
to the existence of unsuitable conditions for economic 
working on these canals. An electrical system is quite 
out of the question unless there is a large volume of 
traffic using the waterway. On the Teltow* Canal in 
Germany, which is the most elaborately electrically 
equipped canal in existence, the adoption of electricity 
resulted in a saving when the volume of traffic exceeded 
2,000,000 tons per annum. The total cost of installation 
in this case, including generating stations, was £6000 per 
mile for a length of 25 miles. A track is laid on both 
banks. The witness considered the Teltow installation 
as unnecessarily elaborate and expensive. Tractors for 
canal work are divided into three classes :—The first, 
those ‘running on the ordinary tow-path; the second, 
tractors running on a light railway track laid on the tow- 
path ; and the third, tractors on an overground rail by the 
side of the canal. The first system was that adopted on 
the Charleroi Canal, and has also been used at Douai on 
the Canal d'Aire et de la Deule. Since the first installa- 
tion a portion of the latter canal—about 10 miles—has 
been fitted with rails. The tow-path tractors at Douai 
are of 10 horse-power, weighing between 2 and 3 tons, and 
current is collected from overhead wires. At Douai con- 
tinuous current and two trolleys are used. At Charleroi 
three-phase current and three trolleys are used. The 
cost of equipping the overhead track was £800 per mile 
with wooden poles, or £450 per mile with steel masts, 
as at Teltow. The Douai system is not economical, and 
the efficiency of the tractors is only 40 per cent., while 
the wear and tear both of the machinery and tow-path 
is very heavy. 





* No, IX. appeared December 13th, 1907. 
t We published an illustrated description of the Teltow Canal works in 


our issue cf December 27th, 1907. 





Of the second class the most important installations 
are at the Teltow Canal and the 10-mile length at Douai. 
At Douai the track is metre gauge and the rails 40 |b, per 
yard. The two motors are each of 20 nominal horse- 
power, and the cost of upkeep of the track is £25 per 
mile, the initial cost. being £1000 per-mile. The locomo- 
tives weigh 8 tons, and exert a pull of 1°3 tons when the 
rails are in normal condition, which is sufficient to haul 
four boats, each carrying 290 tons at two miles per hour. 
At Douai the track is on one bank only, and when barges 
meet, going in opposite directions, they change locomo- 
tives. On the Teltow Canal the locomotives weigh 8 tons, 
and have two 8horse-power motors. Each locomotive hauls 
two barges, each carrying 600 tons, ata speed of 24 miles 
per hour. The Teltow locomotives cost £700 each, and 
those at Douai £320. At Teltow the energy consumed is 
5°6 watt-hours per ton mile, costing, with power at 1d. 
per Board of Trade unit, :0056d. per ton mile for current 
only. The corresponding cost at Douai is *0072d. per 
ton mile. These figures are increased by 50 per cent. when 
allowance is made for the locomotives having to haul light 
loads at times. The maximum speeds allowed on the 
Douai and Teltow canals are 2 miles and 24 miles per 
hour respectively. At higher speeds silting of the canal 
is induced, and damage to the banks occasioned ; more- 
over, a greatly increased tractive effortis required. In the 
first case the ratio of barge section to section of waterway 
is 1 to 3°89, and in the Teltow Canal 1 to 5.: The ratio 
between the boat section and water section and the size of 
the barges have very important bearings on the tractive 
effort required, and consequent cost of working. The results 
of the experiments carried out on the Leeds and Liverpool 
Canal, compared with those obtained at Teltow, where the 
water section is ample, showed an increase in tractive 
effort in the proportion of 25 to 16 for similar speeds. 


The results obtained on the Erie Canal were still less’ 


encouraging. Professor Marchant considered that the 
limiting economical speed is about three miles per hour, 
whatever system of traction may be employed. The 
plant on the Teltow Canal has not been running for 
a sufficient time to enable actual costs of haulage to be 
deduced, but the witness gave the fcllowing figures as 
the estimated costs for varying volumes of traffic :— 


2,000,000 tons per annum .. 086d. per ton per mile. 
3,000,000 ,, 99 .. 074 ; pe 
4,000,000 ,, » ‘ -064 


At Douai the cost per ton per mile cf running charges, 
was ‘O47d. in 1903-4. This figure is exclusive of deprecia- 
tion and interest on capital outlay. The tariff for use 
of electrical haulage is fixed at -064d. per ton per mile 
for boats going up stream, and 0°56d. down stream. The 
traffic on the canal has increased from 1,000,000 tons 
in 1900 to 3,500,000 in 1906. Electric haulage has been 
in use on the Douai Canal since 1897. 

The third type of electric haulage is that tried ex- 
perimentally on the Erie Canal. A raised guide rail 
is carried along the towpath, the rail being supported 
at intervals on vertical columns. The width of 
the track is 3ft. 4in., and the weight of the complete 
track, girders, rails, columns &e., is 414 lb. per yard. 
The normal speed attained with this system is 3°3 
miles per hour, and the energy consumption 12°8 watt- 
hours per net ton-mile towing a load of 774 tons, of which 
579 tons are useful. The cost under other conditions 
with power at 1d. per B.T.U. works out at *0128d. 
per ton-mile. The pull on the tow rope was 1°68 tons. 
The plant was an experimental one, and has since been 
abandoned. 

Professor Marchant’s evidence is particularly interesting, 
covering as it does practically the whole subject of electrical 
haulage on canals so far as experiments have been carried 
at present. His figures show that no system yet intro- 
duced can compete in point of cost with steam and horse 
haulage as practised on some English canals. For 
instance, the estimate he gives for electric haulage on 
the Teltow Canal—based on a minimum traffic of 2,000,000 
tons per annum over 25 miles—is *086d. per ton-mile 
against Mr. Bartholomew’s actual figures of cost on the 
Aire and Calder, which are ‘07d. for horse traction, and 
‘04d. for steam haulage. Accepting Professor Marchant’s 
figures as suhkstantially correct, there appears to be little 
likelihood of electric traction if applied to English canals 
proving remunerative. There is hardly an existing 
canal which passes as large a volume of traffic as 2,000,000 
tons per annum even over any given short section. Then, 
again, the enormous number of locks and tunnels, the 
existing narrow towpaths, small capacity boats, and 
restricted sections of waterways are all elements 
unfavourable to the employment of electricity on canals 
in this country. 

Mr. Archibald Perman’s evidence dealt with the use of 
motor boats on canals. His evidence was given on behalf 
of the Society of Motor Manufacturers and Traders. His 
experience has been confined to the use of such boats on 
Dutch canals. 

The first motor boat was placed on a canal in Holland 
eighteen years ago, and-in January, 1907, over 2400 such 
barges were in use in that country, 2000 having been 
registered in ten years. All classes of goods are carried, 
including butter, cheese, and other perishable food stuffs. 
The beats vary in size from 20 to 200 tons, and the horse- 
power of the motors from 6 to 40. The distances run 
range generally between 10 and 30 miles, the longest dis- 
tance being 140 miles. The crews are, as a rule two or 
three men. The price of a 14 horse-power engine is about 
£215, including outfit, and the weight of the complete 
installation 32 ewt. Most of the engines consume ordi- 
nary petroleum, costing 54d. per gallon, and the con- 
sumption is about ‘75 pint per horse-power per hour. 

The Weaver Navigation.—Mtr. L. B. Wells, M. Inst. C.E., 
formerly engineer to the River Weaver Navigation, gave 
evidence concerning that waterway in particular, and 
canals in general. When the witness went to the Weaver 
some thirty years ago, the available deptl: of water was 
under 8ft.; it is now 10ft. 6in., and could be still -further 
increased were it not for difficulties in connection with 
a bridge foundation and the outlet to the Manchester 











Ship,Canal, Originally the navigation was available at 
spring tides only, and it was not until the middle of the 
nineteenth century that the depth was increased to a 
standard of 8ft. . Prior to the construction of improvement 
works on the river in 1881 floods were of serious moment, 
one having risen to 12ft, in 1852, and in 1877 there was a 
flood of 7ft. llin. Since 1881 the maximum flood has 
been 2ft. “The works carried out in 1881 included, 
besides deepening the channel, the removal of some of 
the locks and the provision of sluices in the weirs to 
discharge flood water. Notwithstanding the efficient 
condition of the Weaver Navigation in comparison with 
the average of British waterways, it has been unable to 
retain its coal traffic in face of railway competition. In 
1872. the Weaver carried 424,000 tons of coal, in 1885 
189,000 tons, and in 1905 the traffic had fallen to 11,000 
tons. Mr. Wells attributes the loss entirely to the more 
economical and convenient service offered by the railways 
in competition with the St. Helens Canal and the Weaver 
Navigation. The salt trade, assisted in more recent years 
by the large chemical traffic from the works of Brunner, 
Mond, and Co., has been the main factor in maintaining 
the Weaver Navigation as a paying concern. The salt 
traffic alone has been as high as 1,000,000 tons per annum. 
There is also a considerable trade in grain passing along 
the Weaver on its way to Staffordshire. On the question 
of the use of canals by agriculturists, Mr. Wells was any- 
thing but sanguine. Practically no agricultura] produce 
is carried on the Weaver, and, so far as he knew, only the 
canals in the Fen districts do very much with such 
traffic. 

Enlargement of main canals.—On the question of 
further improvements of canals, Mr. Wells suggested the 
two routes from the Midlands to Liverpool and London 
respectively as being the most hopeful fields for consider- 
able development. These two canal lines, he thinks, 
should be reconstructed to accommodate 300-ton boats. 
He estimated the cost of such canals having a depth of 
8ft., bottom width of 45ft., and slopes of 2 to 1, at £21,000 
per mile, making allowance for a due proportion of locks 
and bridges. For a canal 12ft. deep his estimate -is 
£33,000 per mile. In support of these estimates he 
mentioned the expenditure on the Eastern Canal of 
France, which cost £15,000. a mile, and the Dortmund- 
Ems, costing £25,500 per mile. As a matter of fact, such 
comparisons are hardly fair ones, for the conditions obtain- 
ing in the cases of these continental waterways are very 
different from those which would be met within constructing 
new waterways from the Midlands to London and Liver- 
pool. Mr. Wells regards the small canals with the 20 or 
25-ton barge as hopeless from the point of view of 
economy in carrying. The only prospect of improve- 
ment in the canal trade lies in the enlargement of the 
waterways and the carrying capacity of the barges. Mr. 
Wells came in for some cross-examination as to the 
possible return for the expenditure he recommended in 
improving existing or constructing new trunk lines, but 
the Commissioners failed to draw from him any ex- 
pression of opinion as to whether such expenditure would 
or would not prove remunerative. 

The Erie Canal.—The evidence of the witness as to 
the Erie Canal, in the United States, forms an interesting 
comment on the difficulty experienced by even a canal 
of ample dimensions in competing with the railways. 
The canal as originally constructed accommodated boats 
carrying 30 tons. By gradual improvements the gauge 
and locks were enlarged, until, in 1862, boats carrying 
240 tons and drawing 6ft. were used, and at the present 
time the canal is being further enlarged to take boats 
drawing 10ft., 150ft. long, and 25ft. beam, carrying 1000 
tons. The sills of the locks have a depth over them of 
12ft. The improvements now in course of execution will 
cost £20,000,000 for a length of 445 miles of waterway. 
The whole of this expenditure is undertaken by the State 
of New York. The traffic on the Erie Canal in 1860 was 
2,250,000 tons ; in 1862, 3,000,000 tons ; in 1864, 2,500,000 
tons; in 1870, 3,000,000 tons; and in 1880 the traffic 
reached the high-water mark of its development, viz., 
4,609,000 tons. In 1890 the traffic had fallen to 
8,364,000 tons; in 1900 to 2,145,000 tons; in 1902 to 
2,100,000 tons; and in 1903 there was a small recovery, 
the traffic amounting in that year to 2,414,000 tons. In 
the following year there was a further fall to 1,946,000 
tons. The figures for 1906 show a total of 2,385,000 tons. 
Notwithstanding the fact, which is apparently admitted 
on all hands, that this loss of traffic since 1880 has been 
due to effective railway competition, the New York 
Legislature is now spending the huge sum of twenty 
millions sterling on further enlargement of the navigation. 
On the other hand, the deepening of the Sault St. Marie 
Canal from 10ft. to 21ft. resulted in an increase in traffic 
on that navigation from 1,500,000 tons in 1881° to 
31,250,000. tons in 1902. 

Leaving Mr. Wells, we turn to the evidence of Sir 
John Brunner, who is one of the members of the 
Royal Commission, and is undoubtedly one of the largest 


users of canal transport in the kingdom. The chemical. 


works of Brunner, Mond and Co,, on the Weaver, near 
Northwich, were established in 1872. The firm also has 
large works on the Trent and Mersey Canal, and Sir John 
is familiar with the commercial navigation of the 
Rhine. He gave details of freight which prove that the 
cost of sending goods from the Weaver works to the 
docks in Liverpool and Birkenhead is very much less by 
water than by rail; as a matter of fact considerably less 
than half. He stated that for thirty years the traffic 
on the Weaver had never been stopped by frost. Sir 
John is an enthusiastic believer in the usefulness of 
inland water transport, and in the possibility of a fair 
return for a large expenditure on improvements. As a 
manufacturer his experience with reference to - inland 
waterways has been, speaking generally, much more 
happy than has been the case of most traders. No doubt 
this is due largely to the suitability of the products of the 
Northwich and other works of his company for water 
transport, and also to the fact that the Weaver is .one of 
the few really good inland waterways-of this countrys 
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As a prominent member of the Commission, Sir John’s 
views as to what should be the future policy of the State 
towards canals are not without interest. Speaking 
of the four main lines of navigation from the Mid- 
lands to the Thames, Humber, Mersey, and Severn, 
he says: “I am of opinion that those might be 
bought by the State and maintained by the State, 
the State charging very low tolls, absolutely 
without risk or loss to the State; and, further, I would 
like to say that the experience of their working would 
be a thoroughly safe guide in future decisions as to 
further purchases of canals. . . . The more I learn 
the more clear it is to me that we could go in this fashion 
slowly and cautiously forward without risk of loss to the 
State. In saying this I am not to be understood as 
deprecating appeals that have been made, or that may 
be made, for the purchase and improvement of canals 
other than those of the ‘Cross,’ or the correction of 
rivers, such, for instance, as the improvement of the 
Crinan Canal in Scotland, the correction of the Ouse up 
to York, the Trent up to Nottingham, and the Severn 
up to Stourport or Worcester. For some or all of these 
appeals a good case may perhaps be made out at an 
early date. . . . I am profoundly convinced that 
much ean be done, and ought to be done, to help our 
national trade by a free and bold use of the national 
credit. To take the strongest case, I believe the policy 
of the French Government of modernising their inland 
waterways and charging no tolls at all has been a sound 
one. The factthat the Government has recently come tothe 
conclusion in some degree to modify that policy does not 
change my opinion.” In making this emphatic state- 
ment, Sir John Brunner was, of course, speaking as a 
witness, and his view should not be taken as necessarily 
reflecting the general opinion of the Commissioners. 





MAGNETIC SEPARATION. 


MaGNETIc separation is slowly but surely gaining 
ground in the dressing procedure at metal mines and 
metallurgical works, and many mining engineers who 
only a few years ago openly expressed their scepticism as 
to its potentialities and usefulness are now to be found as 
converts, at any rate with regard to the specific applica- 
tions brought directly to their notice. The scepticism, if 
not prejudice, which still exists in many quarters may be 
ascribed mainly to two causes—first, a general ignorance 
of the principles of electricity and chemistry with which 
the process is so closely associated, and, secondly, that it 
is dangerous to have anything to do with a process which 
is not already an assured success elsewhere. Surely too 
much may be made of the latter objection, as it is indis- 
putable that all progress implies and involves pioneer 
work, and, as regards the former, the wider education 
which the miner and metallurgist receives at the present 
time will assuredly smooth away difficulties which no 
doubt stand in the way of the older engineers. So much 
by way of prelude. Let us now proceed to see what 
magnetic separation is doing at the present time. In 
England attention has been devoted almost exclusivelv 
to the separation of tin and wolfram ores in Cornwall, 
where the Wetherill machines have been erected at the 
Clitters United and East Pool mines. That they have 
proved successful in their object now common 
knowledge, and it is not surprising to hear that 
similar plant is being erected in the tin mining region of 
Bohemia. That there is still room for improvement in 
the way of greater efficiency was shown by the recent 
discussion on the subject at a meeting of the Institution 
of Mining and Metallurgy, but the same may be said of 
many processes which have had a much longer life. 

In a brief review like the present it is, of course, im- 
possibie to discuss details of machinery or the ore 
problems of different mines, interesting topics though 
these be. It must suffice to say that there are several 
magnetic separators upon the market apart from the 
Wetherill, and that the suitability or otherwise of mag- 
netic separation for any particular mine must be con- 
sidered in the light of the special circumstances of that 
mine. This remark applies more particularly to metals 
to be considered later than to the tin and wolfram ores 
already mentioned, but it can hardly be cavilled at as a 
universal statement. In the majority of cases where 
magnetic separation is on trial or is under con- 
templation a preliminary roasting of the ore is necessitated 
in order to render the iron magnetic, and it is in con- 
nection with this process that difficulty and expense is 
experienced. Speaking generally, the object aimed at is 
the conversion of iron or copper pyrites into either mag- 
netic pyrites or magnetic oxide of iron. These results 
can easily be obtained in the laboratory, and subsequent 
separation of the iron by a hand magnet may show that 
the ore is particularly susceptible to magnetic treatment. 
But when it comes to treating tons or hundreds of tons 
of ore on a commercial scale, the problem is by no means 
a simple one. Take the case of copper ore, perfect, or 
at any rate very good, concentrations of low grade ore 
can be made on a small scale, showing an efficiency far 
in excess of that obtained by water concentration in the 
case of pyrites ore. But, to the best of our knowledge, 
there is no successful application of this on a large scale 
which can be shown to those who have copper problems 
on hand. A large amount of money has been spent in 
this direction, and it may be that a prominent European 
copper mine, where extensive magnetic separation plant 
has been erected, will prove the doubters to be in the 
wrong; but at the present time, at all events, there are 
no successful results to point to in Europe. 

In America, where magnetic separation has been largely 
adopted for other metallic ores, it is noteworthy that 
where it has been tried for copper it has been given up. 
Apart from the difficulty of getting a uniform roast on 
the large scale, so as to obtain a product of definite 
chemical composition, there is the question of the sul- 
phurous acid evolved. In those countries or districts 
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which are in the happy position of being under no 
surveillance in this respect, the question is of little im- 
portance. In other cases, however, it bids fair to become 
the crucial point on which the adoption or otherwise of 
magnetic separation willdepend. There is a tendency in 
many quarters to minimise the difficulties surrounding 
the apparently simple operation of condensing the sul- 


engineer, is by no means one of simplicity. What makes 
the matter of more importance now than it was a year 
ago is the fact that under the regulations of the New 
Alkali Act the sulphurous acids evolved from metallurgi- 


new regulation is to be enforced for a few years until the 


been arrived at by the combined experience of the works 
owners and the inspectors under the Act. Perhaps more 
attention has been paid to this subject in Prussia and 
Silesia than elsewhere, and we believe we are right in saving 
that while it has been shown that the nuisance arising from 
the sulphurous fumes of calcining furnaces can be entirely 
obviated, this has not been attended with any profit, but 
has only been effected at some trouble and expense. As 
far as metal mines are concerned, no doubt substantial 
concerns with capital and a scientific staff available will 
not let the new regulation stand in the way of adopting 
magnetic separation, should this be decided on; but we 
are afraid that it will prove a difficulty in the case of 
mines less happily situated. Of course, a great deal of 
blende is now-a-days calcined in connection with sulphuric 
acid chambers with profitable results, and in the case of 
copper works where the wet process is in use, the sul- 
phurous and hydrochloric fumes from the roasting 
furnaces are condensed in water towers, and the acid 
solution used for lixiviation. For magnetic separation, 
however, where in many cases only a partial roast is 
necessary, it does not seem so easy to carry out a profitable 
scrubbing of the gases, and it would seem that this must 
represent an unremunerative capital expenditure, which 
May or may not prove burdensome to any particular mine. 
Anyhow, the matter is one which comes within the province 
of the chemical engineer, and if it is left to the ordinary 
staff of a metal mine it is more than probable that money 
will be lost in the erection of unsuitable plant, with the 
result of the magnetic separation process as a whole 
coming in for abuse. We lay particular stress upon this 
point because it seems clear that in the near future mag- 
netic concentration will be tried to a larger extent with 
sulphide ores. In the past the most extensive and 
successful applications of the process have been in con- 
nection with iron ore either already magnetic or ren- 
dered so by a reducing roast. Many instances could be 
given from France, Germany, Scandinavia, and America 
where oxidised ores are being successfully treated, and 
where, of course, there are no sulphurous fumes to be 
contended with. It is, however, in connection with the 
separation of blende and iron pvrites that magnetic separa- 
tion seems to have the widest scope. There an 
immense amount of ore of this class available for treat- 
ment, and although there are many districts where con- 
densation of the sulphurous gases from the roasting 
furnace is not yet enforced, it would be unwise to count 
too much on the continuity of this immunity. In 
America complex ore of this class has now for some 
vears been magnetically separated at the works of the 
Mineral Point Zine Company, the roaster fumes going 
into a high chimney stack. Elsewhere little seems to 
have been achieved with this class of ore, which is found 
so largely in many European mining districts, to say 
nothing of other parts of the world, though the matter is 
recognised as of vital importance to many mines which 
yield much ore in which the blende cannot be concen- 
trated by ordinary means to a sufficient percentage of 
zine to make it readily saleable. 

Under these circumstances it will doubtless prove of 
interest to give the result of a trial of a Dawes magnetic 
separator recently put down at the Rheidol mine in Car- 
diganshire, where the Estymeon lode, so well known for 
its high content of iron pyrites, is worked. The ore 
treated was the jig waste, and this, after roasting to 
remove on'y a portion of the sulphur, assayed 16 per cent. 
zine. After treatment on the machine the zine product 
assayed 43°8 per cent., the total recovery of zine being 
88 per cent. The capacity of a single machine was 6 tons 
of roasted ore in a ten hours’ day. The electrical power 
was 3 ampéres at 150 volts for exciting the magnets, and 
4 horse-power was required to drive the machine from the 
countershaft of the mill, which is driven by a turbine in 
the river. Primd facie, this result must be considered 
as highly satisfactory, and, withal, of considerable moment 
to a mining district which has had a continuous struggle 
against adverse circumstances. We do not, however, put 
this instance of success forward as showing that the 
complex sulphide ore question is to be considered as 
solved. As we have already said, every proposition must 
be carefully investigated on its merits. The fact that an 
ore contains so much blende and so much pyrites does 
not enable us to predict a successful magnetic separation ; 
its physical constitution has to be taken into considera- 
tion. As in the case of electrostatic separation, as carried 
out by the Blake-Morschen machine, where the physical 
constitution of the ore has been found profoundly to affect 
the results obtained, we believe that successful as electro- 
magnetic separation may be in many cases, it will yet 
prove a failure in others where the assay values of the 
ores are practically similar. This, speaking from present 
experience ; there is, of course, no knowing what improve- 
ments the near future may have in store, especially as the 
undoubted successes already attained will assuredly prove 
an incentive to further research on a subject of so much 
moment to the metal mining industry. 
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THE RAISING OF THE ASSUAN DAM. 
(By a Correspondent.) 
Tur heightening of the Asstan Dam now in progress 
has been the subject of some criticism in Egytian papers 
-criticism arising mainly from a want of knowledge of 


per i | the history of the question and an imperfect examination 
phurous fumes from calcining furnaces, but the subject, | 
at any rate in its application to metal mining companies | 
of limited capital and minus the services of a chemical | 


of the relation between cost and gain. 

When it was first proposed to erect a dam at Assfan jt 
was decided to hold water up to 115°00 R.L., being 1°15 1). 
above mean sea level at Alexandria. lor various reasons, 
some of them of an archeological character, it was final], 


| decided, before erection was proceeded with, to reduce 
‘ : | the structure, and to hold water only up to 106-00 
cal furnaces have to be condensed. That the subject isa | J ae 

difficult one is shown by the tentative way in which the | 


‘RE: : ‘ | any 
most efficacious and inexpensive mode of treatment has | ,)° 





R.L.. the Government assuring the public interested 
in this reduction that they had no_ intention at 
future time of heightening the dam, but th, 
phenomenal development of Egypt immediately after 
the construction of the Asstian Dam caused an wn 
expectedly early and urgent demand for an inertase:| 
augmentation of the summer supply in the river, 
The storage capacity of the reservoir is 1000 
million metres cube. The ultimate summer water 
requirements of Egypt have been estimated at not le 

than 4000 million metres cube over and above the norm! 
supply of the Nile passing Wadi Halfa, which in itself jn 
a low year amounts to not less than 2500 million metr 

eube during the months of April, May, June. 

Sir William Garstin, who, as adviser to the Egyptian 
Government, had been constantly studying the question 
of increased summer supply, found that sufficient wate: 
flows into the White Nile from Equatorial Africa to 
satisfy all demands, but, unfortunately, becomes lost in th: 
marshy region of the Southern Soudan, where the rive: 
has no defined channel, but spreads over large areas of 
land on which evaporation comes into full play. Projects 
were devised for confining the river, but on later exami- 
nation these were found to be of such magnitude that the 
present generation of Egyptians could hardly expect to 
benefit by them. 

As a partial solution, Sir William Willcocks at this 
stage proposed to Sir William Garstin to heighten the 
Assian Dam to 112°00 R.L., thus impound 6 m. 
more of water, and raise the capacity of the reservoir to 
2000 million metres cube. The project was examinep 
and found feasible as knowledge then stood regarding 
masonry dams, and the Asstian Dam in particular, al 
though the factor of safety remaining after simply increasing 
the height of the dam without any other strengthening 
was practically the minimum which ordinary theory 
specifies. 

Soon after agreeing to this scheme, Sir William Garstin 
found that three new factors had to be taken into con 
sideration before finally authorising the heightening of 
the dam. First, though possibly not in the order of im- 
portance, came the researches into “ Some Unconsidered 
Stresses in Masonry Dams,” by Mr. Atcherley and Pro 
fessor Karl Pearson ; secondly, the erosion of rock below the 
sluices, and consequent possible undermining of the dam ; 
and, thirdly, the evidence that temperature stresses were 
having a much greater effect than was at first anticipated. 
Probably few places more trying to a masonry building 
than Assfian exist, the diurnal and annual ranges of 
temperature being very great. 

With these new facts before him, Sir William Garstin 
advised the calling in again of Sir Benjamin Baker to 
consult with him, with the result that they deemed it was 
desirable to postpone the question of heightening for two 
vears to enable the resident engineer to examine and 
report on the condition of the down-stream toe of the 
dam, and at the same time complete the apron which 
was then in progress. 

Early in 1907 Sir Benjamin Baker again visited the 
works, when he was able to inspect the completed apron 
from end to end of the dam, and found it had withstood the 
action of the water discharging with its maximum velo- 
city at every point. It was then decided, as all further 
danger of undermining the toe had been removed by the 
construction of the apron, and as it might reasonably be 
expected, the latter would resist the increased velocity of 
discharge, that heightening might be permitted, provided 
the factor of safety which applies to the existing dam 
was not reduced. To avoid this reduction, it followed 
that a thickening of the whole structure was necessary. 
It was also agreed that a reasonable amount of thicken- 
ing would permit of water being held up to 113-00 R.L., 
or 1m. higher than was proposed two years before. 

The scheme for thickening, as proposed by the Govern- 
ment engineers, consisted of building a 5m. wall of 
masonry on the down-stream side of the dam along its 
whole length, butting into the new apron masonry 
which, wherever use is to be made of it, has been built 
in the same manner, and on as good foundations as the 
original dam itself—and without any bond into the 
existing dam, thus allowing comparatively free movement 
in response to temperature variations between it and the 
adjacent building. 

Sir William Garstin advised, andthe Egyptian Govern- 
ment have agreed to the construction of a variation of 
this scheme drawn up by Sir Benjamin Baker in a design 
showing an entire separation of the two buildings, the 
intervening space being from 2in. to 6in. wide. This 
space is to remain open until the two” walls have reached 
the same internal temperature, and will afterwards be 
erouted up with cement mortar. As the inclination of 
the down-stream face of the dam is 84 deg. from the 
vertical, this scheme necessitates the support of the outer 
or new wall until the grouting takes place. For this 
purpose the design shows bearing rods, one of which is 
to be in each square metre of face. These rods, which 
are about 8ft. long by lin. diameter, are to be sunk 
about 4ft. into the present building—about 6in. being 
occupied by the space, and the remainder being built into 
the new wall. This will allow in a most perfect manner 
for all possible temperature variations during the two 
years which the space will be left ungrouted, and while 
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the new building is cooling down to the temperature of 
the present dam. 

An objection on which stress is laid to this scheme, but 

which in reality is of no account, is stated to be the 
unhomogeneous character of the masonry of the apron, 
and that of the new wall when huilt into it; using the 
term homogeneous in the sense of solid mass. The critic 
ought to be aware that no such thing as a homogeneous 
structure in this sense exists, as temperature variations, 
sooner or later, destroy solidity, and cause fissures in all 
buildings of this nature. If the objection is that the 
masonry has been laid some time and is now at a fixed 
temperature, the same objection could, with equal force, 
have applied to the original dam, portions of which were 
built for nearly two years before the upper sections were 
laid. 
_ The main point of criticism, however, of this scheme 
is the statement that had the original design of 1904 
been adhered to it would have been possible to heighten 
the dam up to 112°00 R.L. without any strengthening, 
simply by building on the top of the present roadway, 
and thus saving an extra expenditure of £600,000. It is 
admitted by the critics that an additional métre of depth 
is at the same time being secured, but this is characterised 
as trifling and highly unremunerative in comparison with 
its cost. 

As has already been pointed out, had the 1904 scheme 
been gone on with the resultant factor of safety would be 
the minimum which ordinary theory specifies, and the 
stresses would have exceeded the amount laid down by 
the International Commission, which in 1894 decided on the 
safe pressure limits of such a structure. 

_The criticism, however, is futile from an entirely 
different standpoint. Suppose for a moment that the 
£600,000 is to be spent solely for the purpose of increasing 
the water-level from 11200 to 113°00 R.L., and that if 
the dam be only heightened to 112°00 R.L., this expendi- 
ture would not be necessary. It is admitted this extra 
etre gives a volume of 300 million metres cube of water. 
This means that 500 metres cube of storage room is 
provided for an expenditure of £1 sterling. The question 
comes to be, “Is this, as stated by the critics, trifling and 
highly unremunerative from the Egyptian taxpayers’ point 
ot view?” The taxpayer can only judge by what has 
already been paid for storage in the Asstian Reservoir—a 
Storage which has made so wonderful a return to him. 

The original dam cost somewhere near £3,000,000 
Sterling, and stores 1000 million metres cube of water, 
thus providing a storage capacity of 350 metres cube for 


extra metre of water alone is a more advantageous 
estment than the money spent on the original dam, 
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and if credit for it is entirely due to Sir Benjamin Baker, 
it forms an excellent instance of the value of his services 
as consulting engineer, and will also form a very lasting 
memorial to his name. 


THE NEW BLAST FURNACES AT WITTKOWITZ. 


THE increased producing capacity of blast furnaces 
due to the augmentation of blowing power and other 
arrangements for rapid driving has resulted in a general 
similarity of form in the newer constructions in all the 
iron-making countries of the world. In contrast, how- 
ever, tothe practice in the United Kingdom and America, 
where the free standing iron-cased stack is the rule, new 
furnaces on the continent of Europe are now almost 
invariably built within-a permanent iron scaffolding, 
which carries the whole of the charging and gas-collecting 
arrangements, and relieves the stack from all top weight. 
An interesting example of the newest form of this class 
of furnace is afforded by the new furnaces at Wittkowitz, 
which were seen on the late excursion of the Iron and 
Steel Institute to Moravia. The furnace of which we 
give an illustration is one of two alike in their details 
of construction and equipment. It is 82ft. high inside 
from the hearth bottom to the top of the charging 
hopper, and stands on a concrete pedestal 16}ft. 





thick, which, with 88ft. more for the head gear and | 


the gas “candle” chimneys at the top, brings the 
total height above the ground line to 136ft. The diameter 
at the top of the stack, which is about the level of the 
stack line, is 14°4ft., that of the boshes 21°32ft., and of 
the hearth at the highest level 13°12ft. The hearth is 
8°2ft. deep, is carried at nearly the same slope as the 
boshes, being reduced to 10°5ft. diameter at the bottom. 
The effective cubic capacity seems to be about 16,000 cubic 
feet. The furnace is designed for an average make of 
400 tons per day. The hearth is secured by a combina- 
tion of cast and wrought iron casings, plain iron hoops 
alone being used in the bosh and stack walls. A very 
extensive system of cooling boxes is adopted in the lower 
part of the furnace, extending from the tuyeres to the 
broadest part of the boshes at the base of the stack 
proper. The scaffolding surrounding the furnace is carried 
by seven lattice-work pillars, and is provided with a series 
of internal platforms spaced about 12ft. apart for 
facilitating inspection and repairs of the stack. Charg- 
ing is effected by a skip, and a skiproad inclined at 70 deg. 
to the horizontal, with an electric winding engine 
The reversal of the skip 
for raising or lowering is effected by a simple lever 
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arrangement, while all other operations incidental to 
winding, such as checking the speed at the end of the 
journey, &c., are under the control of an automatic brake 
connected with the main driving shaft of theengine. For 
further security automatic cut-off arrangements are pro- 
vided both at the top and bottom of the lift, the former 
to prevent overwinding of the loaded skip, and the latter 
to bring the empty skip quietly to rest on the bottom 
stops. The switch for the engine working the charging 
bell, which ‘s lowered after every fourth journey of the 
skip, is also placed close to the engine-man’s station, as 
are also indicators showing the positions of the sounding 
rods and the bell, so that no men are required at the 
furnace top. The charging arrangements are completely 
gas-tight, the skip loads being discharged into a distri- 
butor with an inclined bottom, which moves about its 
vertical axis on a water-sealed ring seat at the top. The 
mouth of the distribributor is closed by a heavy flap valve 
when empty, which opens under the pressure otf the load, 
when the skip discharges and allows the material to pass 
into the charging hopper. The point of discharge is varied 
by an automatic arrangement connected with the head gear 
pulleys which turns it through a small angle at each 
descent of the skip. The gases, taken off by a breeches 
pipe arrangement, pass through three plain cylindrical 
dust catchers and the same number of washers, whence 
they are distributed to the steam boilers and the four 
heating stoves. These are of the Cowper-Boecker form, 
23ft. in diameter and 110ft. high from the ground level 
to the top of the dome. The stove stack, of wrought 
iron lined with firebrick, is 230ft. high and 8-2ft. internal 
diameter at the top. 

Blast is supplied to the furnaces by gas engines of 1600 
horse-power, two engines being assigned to each furnace. 
They are double-acting, working on the four-cycle system, 
and can be driven either by blast furnace or coke oven 
gas. When the former is used the residue from the first 
purifiers supplying the stoves and boiler passes to the 
fine washers on the Hasbach Wittkowitz system. This 
consists of three centrifugal washers, which reduce the 
dust in the gas to 0°02 gramme per cubic metre, or rather 
less than one grain per 100 cubic feet. 








EXPERIMENTS are being conducted with a view to the 
adoption at an early date of a motor train service on the Lancashire 
and Yorkshire line between Bury and Bacup. Recently motor 
train trials were run between these towns and regarded as highly 
satisfactory. It is believed that motor trains between Bacup and 
Bury and also between Bacup and Rochdale would be of consider- 
able advantage to the travelling public. Another improvement in 
this district is the scheme now proceeding for the electrificatjop of 
the Rossendale tramways. : 
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THE KEY WEST RAILWAY. 


A new railway, remarkable in many respects, has just | 
been opened in America. 
sion, which Mr. Henry M. Flagler has been adding | 
to his Florida East Coast Railway. The line runs from | 
Miami, on the southern coast of Florida, along the | 
curving line of the Florida Keys towards the island | 
otf Key West, which is to be its ultimate terminus. 


It is the Key West exten- | 


| with a 120ft. drawbridge to allow the passage of vessels. 
| A still wider passage intervenes between Lower Mate- 


line passes overland for 2450ft., after which there is a 
gap from upper Matecumbe to Lower Matecumbe, which 
is crossed by an embankment 11,950ft. from end to end, 


cumbe and Long Key, which are connected by an 
embankment of 21,800ft. Then comes the stretch of 
open water between Long and Grassy Keys five to six 
miles across, which the road spans by the ocean viaduct, 

















Fig. 1—VIADUCT ON THE KEY WEST RAILWAY 


The route is clearly shown in the plans, Figs. 2 and 3. The 
section opened to traffic, however, extends only to King- 
ston Key, 47 miles from the ultimate destination, where 
a temporary terminus has been established, and from 
which daily steamers convey travellers to Havana, 115 
miles distant, in a trifle over seven hours. The completed | 
section of the road is 109 miles in length, of which the 
first 45 miles, from Miami to the coast, is on the main- 
land of Florida. It passes through the strange region of the 
Everglades, however, where the land is barely above the 
sea level, and is practically one vast swamp. After 
struggling through this region to the water's edge, the 
road becomes truly marine, or, more exactly, amphibious, | 
and for the remaining 64 miles to Knights Key it goes 
by sea and land indifferently, following the low-lying coral 
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| which is connected with the open sea by a deep channel, 





Fig. 2—THE KEY WEST RAILWAY 


keys where they are in its path, and crossing the inter- 


vening stretches of sea on embankments built up from | 


the ocean bed itself, or on viaducts supported on piles, | 
which in turn are anchored to the coral bottom. On 
these embankments and viaducts the road is carried for | 
more than half the distance. Some of the ocean passages | 
which they span are only a few hundred feet wide, some | 
are thousands of feet, and the longest of all, between | 
Long and Grassy Keys, which was the last portion of the | 
work to be completed, is 5°6 miles from end to end, of | 
which the central reach of more than two miles is crossed | 
by the great ocean viaduct. In making this crossing | 
trains go out of sight of land. 
The - total length of the construction over the water | 
between’ Water’s Edge, where the. railway leaves the | 
- mainlaad, and ‘the’ temporary termiiial ‘at Knights is | 
. 72,884ft., or,in round numbers, 14 miles. The first water / 
ning-of any length crossed by the traveller'is over 
« Snake Creek, in Plantation Key, which-is 725ft, across. 
Then from Windly’s Island to Upper Matecumbe Key the 


22,900ft. gap, of which 7800ft. is to be viaduct, and from 
Bahia Honda Key to West Cumberland Key another gap 
occurs 5600ft., 4950ft. of which are to be spanned by a via- 
duct, with a 250ft. drawbridge for vessels. The task has 
been a very difficult one, and, as far as it has already gone, 
has taken three years to complete. One of the chief diffi. 
culties was in the carriage of the necessary building ma- 
terials, which had all to be taken in boats to the site of 
the work, more than 100 miles away. -The Keys are 
mostly barren, and contributed to the building only the 
coral rock for the miles of fills. Even floating dor. 
mitories for the men had to be provided over portions 
of the route. It is estimated that the undertaking will 
cost more than £20,000 per mile, and that in all it will 
cost £2,000,000. It has been necessary to construct the 
line of great strength to withstand the ravages of storms. 
The rails are carried at a uniform elevation of 31ft. above 
high-water level, which puts them safely above the reach 
of the highest seas experienced in these parts. It is 
anticipated that another year will be required for the 
completion of the remaining portion of the extension to 
Key West, when that outpost part of the United States 
will be placed in direct rail connection with the continent, 
and the passage to Havana will be shortened to ninety 
miles. Already the time between New York and the 
Cuban capital is reduced by half a day by the new route. 

Fig. 2 illustrates one of the viaducts. It is made of 
concrete and is two milesin length, and, together with the 
embankments, the distance from land to land is 5°6 
miles. 


THE UNDER-CLIFF DRIVE AT BOURNE. 
MOUTH. 


NOT many public works of improvement have incubated 
for so long as a quarter of a ventury before even the first 
small portion of them has been brought into use. Yet 
this has been the case with the Undercliff Drive at Bourne- 
mouth, a scheme as to the desirability of which local opinion 
has been much divided, and not a little uncertain. Diffi- 
culties of all sorts have occurred, too, with the owners of the 
cliffs, the friable condition of which made a very strong 
case for the opponents of any road or drive along the beach. 
However, by much’ persistency on the part of an influential 
section of the Borough Council, and a handsome concession 
on that of the owners of the cliffs, it became possible, about 


| March last, to commence the first part of the long-discussed 


10,444ft. in length, with embankments at each end | 
together adding 19,100ft. From Grassy Key over the | 
Crawl Keys to Key Vacca are other embankments of 
4875ft. total length, one of which, 500ft. long, crosses 
a channel 20ft. deep, whilst from Key Vacca to Knights 
Key there is to be an1100ft. embankment. A trestle 2000ft. 
long leads from Knights Key to the Knights Key dock, 
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permitting vessels of 20ft. draught to come alongside the 
dock itself. 

The forty-seven miles of unfinished work from Knights 
Key to Key West will add 78,550ft. more of embankmené 
and viaduct, making the total for the entire extension 
155,000ft., or 29°4 miles. To this can be added the seven- 
teen miles from Homestead to Water’s Edge, through 
the Everglades, which is practically a continuous embank- 
ment, dredges having been used in the construction work 
for the entire distanee. 

The most important work which has yet to be carried 
outlies between Knights Key:and Pigeon Key, between 
‘which two places there is an opening of 10,250ft.° Of this 
7300ft. is to be crossed On a viaduct, viz., between Pigeon 
and Little Duck Keys. At the latter place there is a 





| with rough-hewn Purbeck stone. 


| drive, but the rest of it is without them at present. 


‘| been well steam-rolled. 


scheme, and it is now open for public use. 

The road in question begins on the left or east side of the 
pier approach, at the foot of the opening in the cliffs through 
which the brook called the Bourne finds its way to the sea. 
A space of about 15 yards is left between it and the pier 
approach to afford access to the beach. The road at once 
curves round to the left and proceeds along the beach, just 
under the cliffs, towards Boscombe. It practically consists 
of two portions—the roadway nearest the cliffs, which is 30ft. 
wide, and an outer walk or promenade next to the sea, 2O0ft. in 
width. The latter is likely to be more used than the former, 
at any rate till the drive is carried further and ceases to be a 
terminus, involving turning round at the far end. A sea- 
wall, of course, was necessary to protect the whole from the 
action of the waves. This has been skilfully effected by 
digging a trench down to the blue clay which underlies the 


|} sand at a little depth, laying a strong ** toe ’’ of concrete, 


and building upon this a wall sloping at one to two, faced 
A moderate amount of 
pumping was necessary at times during the trenching work, 
and was effected by an electrically-driven rotary pump. 

The sloping walls rest upon inverted arches of concrete of 
about 10ft. span each, and a large amount of steel rodding 
and hooping has been employed for the further security of 
the work. At the top the wall ends with a concrete cap, 


| flush with the surface of the promenade, Yin. wide on the 


top, but about 18in. deep facing the sea. At every 15ft.a 
ring or staple is let in for mooring boats and similar purposes. 
At irregular intervals are four semi-circular projections to- 
wards the sea, 18ft. across on the inside and fitted with a 
stout hand-railing of three tubes. Similar railings are sup- 
plied on the outside of the curve at the beginning of the 
Three 
of the projections have a short flight of steps on each side, 
10ft. wide, leading down to the beach, but the other has two 
sloping ramps, both running nearly parallel with the wall, 
for the same purpose. 

The drive ends squarely at present at the foot of Meyrick- 
road, the sloping wall being carried round to the eastern face, 
in which there is another flight of 10ft. steps. At this ter- 
minus, which is only about three furlongs from the Bourne- 
mouth pier end, a lift is being constructed up the face of the 
cliffs. This is the first work of the kind at Bournemouth, 
and is far advanced towards completion. The rails will rest 
upon fifteen cross-walls of ‘concrete, the sides of the cut 
being also lined with that material. The lift will be worked 
by electric power. Messrs. R. Waygood and Son are providing 
it, but the wall work, &c., is in the hands of Messrs. 8. W. 
Harrison and Co., of Birmingham, who were also contractors 
for the undercliff drive. Meyrick-road is a good site for the 
lift, as it leads straight inland to Lansdowne, an important 
tramway centre on the way to the Central Station. 

Along a great part of the drive, towards the Boscombe end, 
a dry wall about 4ft. high has been built at the side of the 
road nearest the cliffs, whilst on the same side, at the 
Bournemouth end, a large shelter has been made facing the 
sea. This consists of a low concrete building of handsome 
elevation, having fourteen arches or openings, to provide as 
much view as possible. A terrace, provided with seats, forms 
the roof of the shelter. Similar shelters have been formed 
west of the pier. 

It is hoped ultimately to carry on the drive to Boscombe, 
where an opening in the cliffs, similar to the one at Bourne- 
mouth, would admit of a circular route up on to the top, or 
inland. 

The cost of the portion of the scheme just described has 
been about £17,000 or £18,000, which does not include that 
of the lift. At present the roadway is macadamised with 
granite and the promenade covered with gravel, both having 
It seems probable, however, that 
some more durable material for the latter will have to be 
found. The height of the surface of the drive above the 
beach averages only about 5ft. The work has been admirably 
exécuted under the supervision of Mr: F. W. Lacey, the 
borough engineer, from whose designs it has been laid out. 
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THE ACTION OF TOOTHLESS CIRCULAR SAWS. 
By F. W. Harsorp. 

Tur curious and well-known phenomenon of a soft 
steel dise revolving at a high speed cutting hard steel has 
attracted the attention of numerous observers, and various 
explanations have been offered. Some time ago the Editor 
of THE ENGINEER suggested in an article that a microscopic 
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POSITIONS OF SPECIMENS 
exanination both of the revolving disc and the material 


subjected to its action might throw some light on the 
subject, and subsequently he supplied me with samples 


of the dise, kerf, and bar, which, I believe, he received 





Fig. A- PHOTOMICROGRAPH FROM BOTTOM AND AT RIGHT 
ANGLES TO SAW CUT (POSITION 1 IN SKETCH) 


Showing how the structure has been changed by the high temperature 

to which it has been raised locally. The top portion away from the 

cut shows the structure of steel only slightly changed. Magnifica- 
tion 120 diameters. 


from Mr. Vernon. The results of my examination may | pearlite, shown on the top portions of photographs A and | 


be of interest to some of his readers. 
The disc in this particular case was made of soft steel con- 




















Fig. C—HIGH POWER PHOTOGRAPH TAKEN ON THE 
A, 


LINE XY, FIG. 
Where the structure change induced by local heating is just begin- 
hing. At the top of the photograph is shown the pearlite and ferrite 
structure just showing sighs of breaking up, and at the bottom the 
structure is almost completely destroyed. Highly magnified. 


taining about0’ 17 per cent. of carbon, was not notched, but 
had a bead on its edge, produced by its contact with the | 
harder steel, equal to nearly twice the thickness of the | 
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| original disc ; the beaded edge of the disc was quite soft 

| to the file, and, under the microscope both at high and low 
powers—from 1000 to 100 diameters—had the appearance 
of ordinary mild steel, there being no evidence of any 
structural or other change; no trace of any particles of 
steel from the sawn material could be found embedded in 
the edge, so that the suggestion that the efficiency of the 
disc as a saw was in part due to this appears to be 
without foundation. 

The dise had not been used for cutting hard steel, but 
only comparatively soft bars, 1}in. diameter, containing 
about 0°28 per cent. of carbon. 

An examination of the sample of kerf showed that it 
consisted of a mixture of very fine fused oxide and fine 

| particles of steel matted and welded together ; on analysis 
it was found to consist of about 18 per cent. oxide of iron 
and about 82 per cent. of metallic iron, and it was hard 
and coherent. A polished section under the microscope 
confirmed the analysis, and showed that the particles of 
steel must have been at a very high temperature, probably 


approaching the fusing point of the steel, and that they | 


were largely welded together by-films of oxide of iron. 
Micro-section A, taken from the bottom of the saw cut, 
shows how the structure of the steel is gradually changed, 
by the local heating produced by the friction of the 
revolving disc, from the normal structure of ferrite and 














Fig. B—PHOTOMICROGRAPH FROM SECTION AT SIDE 
AND AT RIGHT ANGLES TO THE SAW CUT. POSITION 
SHOWN AT 2 & 3 IN SKETCH. 

The upper portion is that away from saw cut, showing normal ferrite 
and pearlite structure. The bottom portion shows how this structure 
has been changed by local heating. Mag. 120 diameters. 


B, to the confused structure shown at the bottom of these 
photographs. Photograph C is taken from the same 





| 
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Fig. D—PHOTOGRAPH FROM THE SURFACE OF SAW 
CUT (POSITION {1° ON SKETCH), 


Showing how normal structure has been pom, red broken up by 
semi-fusion of the surface. The surface very lightly polished to re- 


move as little of the metal as possible. Mag. 120 diameters. 





section as A, at a point as near as possible where the 
structure begins to break up—on line z-y, photograph A 
—and at a much higher magnification. The large patches | 


| have local centres, 
| papers. 


of pearlite, shown in the upper part of this photograph, 
have practically all disappeared at the bottom portion, 
showing how marked the structural change is, and this 
change becomes still more marked at the extreme edge 
of the sample nearer the surface of the saw cut. Photo- 
graph D, taken from the surface of the saw cut, shows 
the absence of all definite structure, as will be seen by 
comparing it with the top portions of photographs A 
and B. 
| Two points are clearly shown by these photographs :— 
(1) That the material acted upon is heated at the point 
| of contact to a temperature approaching, if not equal to, 
| the fusing point of the steel. (2) That this high tem- 
| perature is very local, and is confined practically to the 
surface in contact with the disc. The complete breaking 
up of the pearlitic structure of the steel, shown in the 
photographs, depends upon the temperature and the time ; 
| the shorter the time the higher the temperature required 
| to induce the change, as the time to which a given surface 
| of the bar is exposed to the heat produced by the friction 
| of the dise is only momentary, it follows that the tem- 
| perature developed must be extremely high to produce 
| such a complete change of structure, and, both from the 
| appearance of the steel and the kerf, it appears that the 
| temperature reached that of incipient fusion. From the 
photographs it might seem that the change of structure ex- 
tended some distance from the saw cut; but this is not the 
| case, as the samples were taken as near the surface edge as 
possible (see diagram), and the change shown at the bottom 
| portion of A and B extends for little more than ;3gth to 
| y4yth of an inch in depth. It seems, therefore, that the 
| microscopic examination confirms the views advanced by 
Mr. Vernon that the steel in the immediate neighbour- 
hood of the point of contact is fused or semi-fused and 
then rubbed off and a fresh surface exposed to the action 
of the disc. As he has pointed out, the temperature of 
the disc must necessarily be much lower than the steel in 
| contact with it, owing to its large surface area, &c. «c.; 














| 
Fig. E—PORTION OF THE KERF POLISHED, 
Showing patches of oxide and the metallic particles fused together 
with oxide. 


and, when it is considered that all the frictional energy 
| of the revolving disc is concentrated on an extremely 


small area of contact in the material subjected to its 
action, the results obtained are not so surprising as appear 
at first sight. 








THE Jcsior INSTITUTION OF ENGINEERS’ DINNER.—The twenty- 


| fourth anniversary dinner of the Junior Institution of Engineers 
| was held at the Hotel Cecil on the Sth inst. 
| of more than usual interest owing to the presence of several 


The occasion was one 


eminent French engineers. This year the Institution has been 
fortunate in obtaining for its President M. Canet, Past-president 
of the Institution of Civil Engineers of France who occupied the 
chair on this occasion. Among the guests present we noticed 
Lord Justice Fletcher Moulton, P.C.; Count de la Vaulx, Vice- 
president of the Aéro Club of France ; Commandant Schilling, 
Naval Attaché ; Lt.-Col. Hugeret, Military Attaché; M. Jualliot, 
the designer of La Patrie ; Capitaine Ferber, of the French Mili- 
tary School and Aéronautics ; Col. Crompton, Mr. Donaldson, and 
Mr. Bryan. The toast list was long, but this was compensated for 
by the unusual quality and interest of the speeches delivered. 
The chairman of the Council, Mr. Frank R. Durham, gave a short 
statement of the present position of the Institution, from which 
we gathered that it is in a most prosperous condition. There are 
now nearly one thousand members, and Birmingham and Coventry 
where members meet to read and discuss 
We were told that it is hoped to widen the Institution's 
sphere of influence to an international one. The meetings will no 
longer be held in the Westminster Palace Hotel, as arrangements 
have been made with the Royal United Service Institution for the 
use of its lecture theatre. It was announced that a building fund 
had been opened with a hope of building a home of their own, or, 
at least, sharing one with a kindred society. To thisfund M. Canet 
had generously given £100. The summer meeting this year will 
be a particularly interesting event, for it has been arranged that a 
visit shall be made to Paris, Creusot, and Havre, commencing on 
the last Saturday in June, on which occasion many of the leading 
engineering works in France will be visited. It is not often that 
a British engineering society goes outside this country for a presi- 
dent, and we feel sure that M. Canet. must have been more than 
gratified with the very enthusiastic reception he received last 
Saturday. The dinner was in every way a success, and a most 
enjoyable evening was spent. 
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“THE GREAT BEAR.” 


Mr. CuurcHWaArp has been good enough to send us the 
following notes upon his new four-cylinder engine which 
we illustrated last week, and at the risk of repeating some 
of the facts and figures already mentioned we print them 
in full. 

This engine is of the “ Pacific,”’ or 4-6-2 type, and is 
arranged similarly to the “Stars” with four high-pressure 
cylinders. As compared with the latter class the 
cylinders are increased from 14}in. to 1din. diameter, the 
stroke remaining the same, viz., 26in. 
fitted as before with Sin. piston valves. 


The inside cylinders are set forward of the bogie centre, | 


and drive the front coupled axle, which has a built-up 
crank, and the outside cylinders drive the second pair of 
coupled wheels. The cranks are set on the four quarters, 
the outside crank pin on each side being at 180 to its 
corresponding inside crank pin. 
pin leads, and the following diagram 
relative positions. 

As will be seen, the wheel arrangement is similar to 
the“ Star” class, with the addition of a radial carrying wheel 
under the fire-box. The rigid wheel base has been 
shortened to 14ft., as compared with 14ft. 9in. on the 
“Stars.” It is expected that the shortened fixed wheel 
base and the provision of ample side play at the radial 
wheel will enable the engine easily to negotiate any 
curves met with. The bogie wheels are 3ft. 2in. diameter, 
the coupled wheels 6ft. Sin. diameter, and the trailing 
carrying wheels 3ft. 8in. diameter. 

The valve gear is of the Walschaerts type, placed 
between the frames. The combining lever is actuated by 
a guiding link from the inside crosshead, and the excen- 
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tric is placed on the crank axle. The valve of the out- 
side cylinder is actuated by a horizontal rocking lever, 
worked from the valve rod of the corresponding inside 
cylinder. 

Reversing is accomplished by screw gear, which, by 
means of an arm on the reversing shaft, raises or lowers 
the radius rod in the link, through the intervention of a 
* Seotch voke,” or slotted crosshead, formed on the radius 
rod. 

The boiler is of the Belpaire type with wide fire-box, 
and is placed with its centre 9ft. above rail level. The 
barrel is 23ft. long and 6ft. maximum diameter, tapering 
to 5ft. 6in. at the smoke-box. The fire-box, which is 
sloped backward to clear the trailing coupled wheel, is 
8ft. long and 6ft. 6in. wide at the foundation ring, taper- 
ing upwards at the sides to 5ft. 9in. 

The engine is fitted witha “ Swindon” type superheater. 

The fire-box brick arch is carried on four arch tubes 
Bin. internal diameter. 

The following is the detailed heating surface :— 


141 flue tubes Zsin. outside diameter 22ft. Jin. long 

21 fin. 

S4super. ,, 1gin. 

4 arch 33in. 
Fire-box 
Total 
Grate area 

The boiler is bolted at the smoke-box to the cylinders 
and the saddle casting, and 1s carried at the fire-box by a 
special sliding bracket at the front and a plate bracket at 
the back~to allow for expansion, which in a boiler of 
these dimensions is considerable. 

The bogie is of the new design-with spring side con- 
trol, the weight of the engine being taken by two 
spherical cups, bearing on flat sliding surfaces on a stiff 
centre casting, the ordinary centre pin being retained for 
controlling purposes. 

The spring gear is equalised from the leading coupled 
whee! to the trailing carrying wheel. 

The vacuum brake is fitted to all wheels of the engine 
and tender, except the trailing carrying wheels. 

The working pressure is 225 lb. per square inch, and 
the tractive effort at 90 per cent. equals 29,430 Ib. 

The tender differs from the standard G.W.R. 
tender in that it is carried on two bogies. These bogies 
are identical with the engine bogie, except that the wheel 
base has been shortened to 5ft. 9in., while that of the 
engine bogie is 7ft. The tank is of 3500 gallons capacity, 
and is fitted with an improved form of balanced water 
pick-up. The coal capacity is 6 tons. 

The wheel base of the engine is 34ft. 6in. and that of 
the tender 17ft., and the total overall base of engine and 
tender is 61ft. in. 

In working out the design it will be noticed that the 
standardisation and interchangeability of detail parts has 
been carried out as far as possible. As already men- 
tioned, the bogies of the engine and tender are identical, 
except for wheel base; the wheels and axles, axle-boxes, 
horns, springs, &c., being interchangeable. These details 
are also standard with the bogies and pony trucks now 


2 
running under 4-4-0, 4-4-2, 4-6-0, 2-8-0, = 
4-9 . 
A engines. 


The coupled wheels and axles are interchangeable with 


2 
—— and 
7 8 


| those of the “ Star’ 


The cylinders are 


: | constants are 
The right-hand crank | constants are 


’ 


class, as also are the connecting-rods, 
valves, valve gear, and reversing gear. 

The axle-boxes and springs are interchangeable with all 
engines of the above classes, and the trailing wheels and 
~2 2-6-2 


4 .) 4-4 
axle areinterchangeable with and classes. 


" T 


LITERATURE. 


Professor W. C. Unwin, 


A Treatise on Hydraulics. 
London: Adam and 


M. Inst. C.E., LL.D., 

Charles Black. 
THERE are few subjects more interesting either to the 
engineer or student than hydraulics, and yet there are 
perhaps none which contain so many inherent difficulties, 
for so much of the data, so many of the formule and 
empirical, that unless a sound knowledge of 
the subject is possessed, difficulties are almost sure to be 
encountered. The aim of the author throughout this book 
appears to be to give a suflicient report of experimental 
investigations to enable the reader to realise the limitations 
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|of formule, and to appreciate the degree of confi- 





dence which can be placed in calculations without 
becoming involved in a cumbrous and confusing 
amount of empirical details. There are few engineers, 
if any, more capable of undertaking such a_ task 
than Professor Unwin, and probably no book of re: 
ference on this subject has been more consulted than 
his article on Hydromechanics in the “ Encyclopedia 
Britannica.” In the present volume there are fourteen 
chapters, and an appendix containing eight tables. Many 
of the more important books and other literature on this 
subject are written either in French or German, and in 
order to give a clear idea of the different standards of mea- 
surement in the different countries, the author opens with 
an introductory chapter, which deals solely with units of 
measurement adopted here and on the Continent. In 
the conversion tables, besides the multipliers for 
the required conversion, the logarithm of the multiplier is 
also given, a useful factor, inasmuch as many hydraulic 
problems are well adapted for solution by logarithmic 
means. The properties of fluids are discussed in the first 
chapter, and definitions are given. These are quite 
clear, and the author leaves no ambiguity with 
regard to his meaning. The next few chapters are 
short, though nothing appears to have been neglected 
which is necessary for the intelligent following of the 
subsequent matter. The second chapter contains a few 
remarks on the distribution of pressure in a liquid varying 
with the level. This is foNowed in the next chapter 
by the consideration of the principles of mechanics, which 
includes the laws of discharge from orifices and sluices 
and over weirs; the laws of flow in pipes, canals, and 
rivers; the laws of impact of water streams on surfaces ; 
and the laws of the resistance of water to the motion of 
bodies immersed or floating in it. Bernoulli's theorem 
is illustrated, and is followed by an explanation of 
the Venturi meter. An interesting description is given 
of two enormous meters of rhis kind recently made by 
Mr. Kent, of Holborn, for a pumping station at Divi, 
in the Madras Presidency. The main pipes are 
10ft. in diameter. The up-stream cones are of steel 
plates, bedded in concrete, and the down-stream 
cones are of concrete only. Each meter is capable of 
registering from one to eleven million gallons of water 
per hour. Little need be said of Chapter IV., which con- 
tains equations and formule for the discharge of fluids 
from orifices, and may be considered an introduction to 


| the next chapter, in which the author discusses the flow 
|of water through notches and over weirs. 


: This is an 
important section of the book, and the useful tables of the 
coetiicients of discharge for weirs, and the numerous other 
tables, especially that which gives the fall of free surface 
for different velocities of approach when the channel is 
of limited section and the velocity too great to be neglected, 
greatly contribute to its practical value. The statics 
and dynamics of compressible fluids are, here, carefully 
explained at some length, this part of the book 
being related to what has already gone before. 
The many experiments which have been carried out 
by different authorities to determine fluid friction are 
referred to in Chapter VII. Special attention is directed 
to Mr. Froude’s research work, which is described as being 
the most valuable experiments on fluid friction yet under- 
taken. A machine for finding the friction of discs rotated 


| in water is illustrated, and a large number of the results 
| obtained with it have been tabulated. 


There does not 
appear to be anything new or worthy of particular 
mention in the chapter on the flow and the distri- 
bution of water in pipes, except, perhaps, the brief 
reference to what the author calls elaborate experi- 
ments in water hammer undertaken by Jonkowsky, 
at Moskow, quite recently. A greatly extended investiga- 
tion into the tlow of water in pipes in considered in Chap- 
ter X., and later investigations by various authorities are 
recorded. Critical examination is made of Kutter’s and 
Chezy’s formule, the former being dealt with because it 
has been adopted by some engineers, although the author 
states that there is good reason for thinking that the 
formula is incorrect, and, in fact, is known to be incorrect 
for small pipes, or when the vertical slope is small. Another 
interesting paragraph in this chapter is that relating to 
the influence of temperature on the resistance in pipes; 
although the particular investigation referred to is by 
no means new. Much space is given up to the uniform 
flow of water in pipes, but the formule used are all 
well known, and the treatment of the subject is the 
chief factor of interest here. Sections of well known 
aqueducts are illustrated, and a few explanatory notes 
have been added in the text. Gauging the flow of 
streams is described in the fourteenth chapter, but 
here also there is no need for special comment. 
The impact and reaction of fluids is discussed in 
the last chapter, but only briefly, no, doubt because 
it is really the commencement of another branch of 





hydraulics. The appendix calls for no particular criticism, 
There are eight tables in it which contain useful hydraulic 
data. ; 

In this short review we have only attempted to give ay 
indication of the treatment of the subject, and haye 
refrained from criticism. Professor Unwin is an authority 
on this subject almost beyond criticism. It is certainly 
one of the best books we have seen on hydraulics, because 
the statements are clear, and the deductions logical 
The numerous tables of constants and = other data 
greatly enhance its value. In nearly all instances the 
author has quoted the reference to the original source of 
information, This will be greatly appreciated by those 
desirous of making a more extended study of hydraulics, 
as it will make the search for such information far less 
tedious than otherwise would be the case. 


Illustrated Technical Dictionary in Sia Languages. 
by K. Deinhardt and A. Schlomann. Volume IL. Electro. 
technics. Supervised by C. Kinsbrunner. Munich: 
R. Oldenburg. London: Archibald Constable and Co. 
Limited. ? 


ky lited 


Tuts is the second volume of the comprehensive technical 
dictionary, the first volume of which we reviewed some 
months ago. It deals with electricity and electrical 
machinery, and will be followed by other volumes cover. 
ing other technical subjects. The arrangement of these 
dictionaries is very ingenious, and as it is some tite 
since we outlined the method, a few words about it will 
not be out of place. The books are small and fat, and 
each page is divided into three columns. On the left 
the German word or phrase, with its English and French 
equivalents, are given; on the right Russian, Spanish, 
and French appear; in the middle column sketches illus. 
trating the words are printed. None of these little illus. 
trations is more than an inch wide, and yet they are so 
well executed that many details may be clearly recog. 
nised. Inthe production of little line blocks like these 
the Germans have attained a remarkable excellence, 
There is no attempt to alphabetise the words, but in. 
stead the book is divided into a number of sections, and 
all the words belonging to any section appear under it. 
Some of the sections are further subdivided. This sacri- 
fice of the alphabetical method is very wise, for to cover 
six languages, if each had to be arranged in its proper 
order, would have meant an extremely cumbersome _pro- 
duction, possibly six times as large as the present. In 
order to trace any word required it is only necessary to 
refer to an alphabetical index which is printed at the end 
of the book, and which gives the reference to the page, 
and to the position on the page where the word will be 
found. 

It is extremely difficult td express in idiomatic English 
equivalents many German words and phrases, but for the 
most part the work appears to have been carried out with 
considerable care, and if we have any criticism to make at 
all, it is that in some cases sentences which might well 
have been omitted appear. Take, for example, “rubbing 
the cable with soap,” “ fixing of the wire with staples,” or 
“to make the wires cross a road.” Such made up 
sentences as those have no idiomatic equivalents in any 
languages, and although they might be introduced in a 
vocabulary, they seem a little out of place in a dictionary. 
However, they occur but rarely, and do not in the 
slightest detract from the value of the volume. The main 
thing to regret about them is that they necessarily involve 
the use of rather crude English. 

In view of the fact that the great Techno-lexicon has, 
through lack of funds, come to a sudden stop, the present 
dictionaries, which will meet the ordinary requirements 
of engineers, will be welcomed. There is no attempt to 
make them as elaborate as their ill-fated sister, but in 
many respects they are the better on that account, and 
they are produced at a price which is within the means 
of most people. The dictionary promises to be the best 
book, or series of books, of its kind yet attempted. 
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THE IRON SLEEPER. * 


TT was in January, 1892, almost sixteen years ago, that, 
following the publication of my ‘‘ Geschichte des Kisenbahn- 
geleises } ; ; 
‘*of the employment of iron and timber in the 


quest ion ) 3 7 
t way of the railway’’ in this hall. I then called 


permanen 


attention to the immense development which the railway had | 


already experienced, «nd must continue to experience ; and 
that, in connection with this, the question of the equipment 
of the road with the best possible permanent way is, from 
the technical as from the economical point of view, of first- 
rate importance. I do not now propose to discuss the 


general question of the permanent way, but shall rather | 


confine myself to the consideration of one of its members, 
namely, the sleeper, for the reason that the time seems to 
have arrived when iron shall receive the consideration which 
is its due, as used not only for the rails 
hut also for the supports on which they 


stand. 


” (History of the Railway ‘‘ Rail’’), I discussed the | 
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verse sleepers to those with*wooden’ ones amounted ‘in>1892 
to 30°2 per cent., up to the year 1898 it had risen to 35 per 
cent. and up to 1905 to 38 percent. The numbers of sleepers 
removed and replaced in the course of reconstructions and 
maintenance operations in the different years and the costs 
of these are given in Table II. 
| For the Prussian State Railways the total numbers of 
sleepers and the numbers per kilometre are given in Table III. 
Of special interest are the figures in the last column, which 
show that it has been found possible, by the spacing of the 
sleepers more closely together and the consequent increase of 
the bearing surface, to bring the stability of the lines of rails 
more and more into harmony with the traffic requirements. 
That these average figures for the wooden sleepers of the per- 
manent way do not rise so rapidly as those for the iron 
sleepers depends upon the circumstance that the latter have 
of late been made use of to a much greater extent than 
formerly. On the newer express lines, over which a large 





Yo clear up this question, which is of 
importance no less to our industry than 
to the railways, has ever been the earnest 
endeavour of this Association. In regard 
to this I need only call to mind the 
luminous dissertations of Messrs. Bueck, 
Brauns, and Beukenberg. Strenuous 
efforts in the same direction have been 
made by the German railway authorities, 
the Verein fiir Eisenbahnkunde (Rail- 
wav Engineering Association), and 
recently by the Stahlwerks Verband 
(Association of Steelworks), which have 
striven to bring about the more extensive 
use of the iron sleeper. True, these 
efforts have not always been well directed. 
In our own ranks, as elsewhere, the, in 
my opinion, untenable position has too 
often been taken up, that the iron manu- 
facturer only need concern himself with 
the production of good rails and sleepers 
which comply with the specifications of 
the railway administrations, their design 
being entirely the affair of the railway 
engineer. I should be the last to deny 
that the railway engineer is the right man to deal with the 
many difficult problems in which this branch is so rich, or 
in any way to curtail his field of action. On the contrary, I 
have often laid stress, not only here, but also in the Verein 
fiir Fisenbahnkunde and elsewhere, on the necessity which 
exists for the close and intelligent working together in this 
domain of the railway men and the iron makers. Indeed, I 
am convinced that the recognition which the efficiency of 
the iron transverse sleeper system has met with in Ger- 
many, and more particularly in Prussia, is, in the first 
place, due to the harmonious co-operation of the railway 
men and ironmasters. 

For those of you who, in view of the mistakes in design 
ind execution that have actually occurred, may be of opinion 
that it is too soon to speak of a recognition of the efficiency 
of the iron sleepers as something already generally accorded, 
I must give a few statistics before pursuing the subject 
further. While the figures which I was able to give in 1892 








Fig. 1—Merthyr Tydfil (1804).—Cast Iron Rai!s on Stone Supports. 


traffic is conducted, and a closer spacing of the supports’ be- 
comes necessary, the quantities of iron sleepers used are 
relatively larger, while on the older main lines, on which less 








safety, and, for hygienic*as;well-as other reasons,..they” must 
fulfil the'requirement of smooth,"concussionless running in the 
highest possible degree. An interest no less deep than that of 
the public is, of course, taken in these matters by the Railway 
Administration, which is entrusted with the upholding of the 
safety and economy of the general working. Not until justice 
is done to these supreme interests can special ones, such as 
those of the timber trade, of arboriculture, or of the iron trade, 
receive attention. 


TABLE I.—Particulars Showing the Relative Extents to which Wooden 
and Tron Sleepers are respectively Emploued on the Broad-gauge 
Lines of Germany, a8 Regards Length and Number. 








work is done, there are relatively more wooden sleepers. | 


Under like conditions of traffic, the wooden and iron sleepers 
of the permanent way are in general similarly arranged. 
Thus, according to the standards for 1905, the permanent 
ways *'15aH K "’ with pinewood sleepers and ‘‘ 15a E”’ with 
iron sleepers of the Prussian State Railways each have 1533 
such supports per kilom. of straight road and 1600 per 
kilom. of curved stretches. 

The increase in the use of iron transverse sleepers thus | 
established is not, of course, the result of arbitrary choice. 
If the technical development of the iron sleeper had not been 
so pronounced, no possible amount of advocacy would, in 
Germany, have sufficed to make them compete so successfully 
with the wooden sleeper as they now do. 

\fter perusal of the reports of a paper read by the general 


| 
} 














| 





ad wot Bey oa Number of the _lge z ? 
= gs | Wooden transverse sé 2 x £5 $y 
= sleepers Eos 4, . Tron o2% 
24 kiloms, | ‘lepers, |3.5 2%) Wooden transv Seu 
mS ; kiloms. osha sleepers. ‘an. es iz 
1898 | 46,02071 16,1108 2% | 56,250,330 | 19,904,003) 967 
1899 | 47,0894 |. 1665764 29 | 57,748,211 | 20,616,468} 23 
1900 | 4817132 17,2077 BS | 50,306,508 | a,sg0,s12| 206 
1901 | 49,5655 17,65016 2% 61,480,908 22,272,430} 26° 
1902 | 50,60015 12,1245 383 | 63,434,161 | 23,066,400] 207 
35°7 364 
1903 51,7963 18,55817 3% | 65,208,011 23,908,406] 23 
1904 | 52,376'92 | 19,41463 270 66,351,513 | 25,206,882) 325 
ec, | enasman| ae 281 
1905 53,030 20,11907 227 | 67,285,129 | 26,575,507] 21 





TABLE I1.—Particulars of Numbers and Cost of Sleepers Employed 
on the Broad-gauge Railways of Germany on the Occasion of Re 
constructions, or in Replacement of others in Works of Maintenance 
and Renewal of the Permanent Wav, 


Wooden Cost per 100 Cost per ton 


Ym | tanaverse | IFO | wooden of iron 

| reckoned.| umber. number, Le 
~ 1898 4,218,007 ~ 1,443,230 416 “110 
1899 4,199,690 1,498,707 442 107 
1900 4,355,415 1,743,298 450 112 
1901 4,305,014 1,654,246 461 114 
1902 4,342,440 1,929,561 436 109 
1903 4,280,468 1,727,890 440 10 
1904 4,013,003 1,954,447 444 108 
1905 4,126,828 2,098,611 442 112 


| motive. 


1 


firm for very long. 
on which the rough, clumsy 
pranced proudly along. End connections, 


In order to show the development of the sleeper question. 
it may here be appropriate to reproduce from my book on the 


| permanent way some illustrations of the more prominent 


objects of the Osnabriick Railway Line Museum. 

In the beginning was the stone. The first railway line 
took the form of cast iron angle bars fastened down to stone 
blocks. Fig. 1 shows a portion of the line which more than 
a hundred years ago was used by Trevithick in the memor- 
able trial trip of his primitive flangeless-wheeled steam loco- 
As regards size, form, and quality, the stone blocks 
were by no means uniform, but in the construction of the 
line they formed fixed points on which the cast iron angle 
bars, each of 1 yard in length, could be laid. In spite of 


| what we should now consider the very small loads put upon 
| them—and this arrangement may be looked upon as the fore- 
| runner of our “light railways’’ 


no less than of our main 











Fig. 3—Stockton-Darlington (1825). —Fish-bellied Rail and Stone 
Supports. 


ines of railway—the blocks could not, in working, remain 
The line of rail was a short-link chain, 
“‘iron horses’’ of the time 
rigidity, even 


distribution of pressure, and such-like things were unknown. 


| As regards carrying capacity, each block had to depend upon 
i 


tself. 


| TABLE IIL.—Particulars of the Total Number and Number per 


Fig. 2—George Stephenson’s_Rocket (1829). 


only extended down to the year 1890, I am now able to carry 
them on to 1905. Since, however, the official statistics 
issued by the Reichseisenbahnamt (Imperial Railway Board) 
have since 1898 been calculated on an altered basis, I have 
given the figures in question only for the last eight years. 
Table I. illustrates the conditions in regard to rails with 
transverse sleepers prevailing on the broad-gauge German 
railways. Of the two values given in the percentage column 
in each case, the first represents the proportion borne by the 
iron transverse sleepers to the total number of sleepers of all 
kinds, and the second the proportion which they bear to the 
wooden transverse sleepers. 

While the proportion borne by the lines with iron trans- 


Paper by Geh. Kommerzienrat Dr. Ing. h.c. A. Haarmann, of Osna- 


ue k, read before the Vereins Deutscher Eisenhiittenleute in December, 


secretary of the Verein zur Férderung der Verwendung des | 
Holzschwellen-Oberbaues (Association for the Furtherance of 
the Wooden Sleeper Permanent Way), Regierungsbaumeister 

Schwabach, in the beginning of this year, on the subject of 
the bedding and supporting of the rails, and of the discussion 

which followed, it becomes difficult to avoid the impression 

that the people who descant on the assumed excellence of | 
the wooden sleeper defend their cause in a somewhat one-sided | 
way. Ofcourse, we may and must stand up for our legiti- 
mate special interests ; but this must always be done in an 
objective manner, and especially in cases in which it is not 


| questions of taste or inclination, but very important factors 


in the general welfare that are at stake. The railways have 
become public property. In building them up the whole of the 
people rightly take an active part. They must beeconomical | 
in working ; they must provide the highest possible degree of | 


Kilometre of the Wooden and Iron Sleepers respectively made use of 
on the Prussian and Prusso-Hessian State Railways. 





Iron transverse sleepers. 








Year Wooden transverse sleepers. 

rebened.| geome, | ten’) see | Eee 

~ 7998 =| ~=S35,991,584  —«:1206 11,992,182 1192, 
1899 36,829,657 1211 12,576,920 1202 
1900 37,799,131 1217 13,201,525 1214 
1901 38,880,771 1221 13,689,567 1231 
1902 40,099,309 1233 14,557,280 1245 
1903 41,856,235 1238 15,499,252 1262 
1904 42,321,031 1245 16,557,418 1276 
1905 43,338,050 1262 17,730,362 1304 
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A quarter of a century later, George Stephenson, whom we 
rightly call the father of the railway, and whose merit it is 
to have inaugurated with his famous Rocket—Fig. 2—a new 
era in railway work, introduced more or less of method into 
the latter in his line from Stockton to Darlington—Fig. 3. 
To him is due the regular form of the stones and the 
adoption of the rails—at first made to fish-belly pattern— 














Fig. 4—Niirnberg-Fiirth (1835).—Mushroom Rails with Stone Supports. 
extending over five supports, supplied for the purpose by the | 
iron manufacturer Berkinshaw. But although the ail | 
supports were tightly rammed into the ground, they were in | 
this case also unable to withstand the repeated jolts of the | 
vehicles. Their gradual sinking was unavoidable and the | 
difficulty of packing them up, when so deeply embedded, gave | 
the death-blow to the system. Not at once, indeed, for the | 
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javarian Railways (about 1500).—Rails with Chairs on Stone 
S ipports. 


ability to withstand the weather possessed by the hard stones, 
and their great resistance to pressure, procured them 
adherents for some decades longer. 

Theline, Nurnberg-Fiirth, the first German railway for steam 
traction, which was opened in 1835, was also provided with 
stone blocks—Fig. 4.—and following this considerable stretches 


were laid with these in Bavaria. Here they held their 








Fig. 8—Cologne-Hamburg (1870- 











Fig. 6--Leipsic-Dresden (1838).—Broad-footed_Rails on Transverse 
Wooden Sleepers. 


ground till quite recently, but wooden sleepers were somewhat 
later introduced under the joints, because neither the stones 
nor the rails could withstand the strains that were here set 
up—Fig. 5. 

The wooden sleepers, with their unquestionable faculty of 
holding the two rails of the track better together and giving 
a broader basis to rest on, showed themselves generally so 














Fig. 7—Copenhagen-Roskylde (1847). 
much superior to the stone blocks that amongst the rapidly | 
growing railway systems they soon reigned supreme. | 
Thus the stone gave place to wood. In the first decades of | 
modern railway work the forms and dimensions of transverse | 
wooden sleepers naturally presented considerable variety. At | 
that time free choice could be made of timber of all sorts and 
ages, and its first cost was comparatively low. As many as 
six sleepers could be obtained from a single trunk section, 


whereas to-day one sleeper per trunk section is the rule. 
Unfortunately no transverse wooden sleepers from the early 
railway period are now left to enable us to form a judgment 
as to their weaknesses and shortcomings. We must there- 
fore content ourselves with the observation of wooden sleepers 
that have been at work during recent years in order to see 
what changes they are liable to undergo from the effects of 
the weather and of mechanical wear and tear. These two 
factors always work together, and it has long been looked 








Fig. 9—Cologne-Hamburg (1870 
885).—Middle Sleeper without figs), Joint Sleeper with Bed- 


Bed-plate. plate. 


5 


upon as an exceedingly important duty of the railway 


| neer to counteract them as far as possible both at once. 


From the illustrations given the occurrence of wear-holes 
and splintering in way of the nails or screws may be especially 
observed, and this may be seen still more clearly from the 


| objects themselves which are preserved in the Osnabriick 
| Railway Museum. 


In Germany the rapid introduction of the wooden sleepers 


| dates from the construction of the railway from Leipsic to 


Dresden in 1838—Fig. 6. Here the captivatingly simple 





Cologne-Hamburg (1875-1885).—Pinewood Sleeper without 
Bed-plate. 


Fig. 10 
system of broad-footed rails resting directly on transverse 
wooden sleepers was applied for the first time. In Germany, 
and in several other countries, this method of construction 
has remained the standard. The English railways, on the 
other hand, have, on the well-known initiative of Robert 
Stephenson, who in 1838 applied the double-headed rail 
adapted by Locke from the mushroom-headed section, and 
placed upon cast iron chairs on the track from London to 


Birmingham, retained their complex system to the present | 


day. 
A few examples may serve to show the course of the 
development of the permanent way with wooden sleepers. 
In the first place, I beg to call attention to 
a piece of track with broad-footed rails, 
which was at work on the section Copen- 


engl- | 


ey 


fourteen white oak sleepers, of fairly uniform shape, under 
rails of 30ft. in length, weighing 100 lb. per yard, is probably 
the strongest of those in use in America, where it was intro. 
duced about twelve years ago on the sections dealing with the 
heaviest traffic. 
The broken-joint does, indeed, give a better rail fastening 
and it somewhat reduces the force of the jolting. On the 
other hand, however, the number of vibrations caused by the 
joints is doubled, and for high speeds on tracks that have been 
long in use a lateral rocking of the vehicles of considerable 
extent is set up in addition to the vertical Vibration, 

















Pinewood Sleeper with Bed-p'ate, 


Cologne-Hamburg (1884-1894). 


| Fig. 


| Whether any special advantage attaches to this method 
appears doubtful, especially in view of the circumstance that 
| the usual joint, with suitable sleepers and double fish-plates, 
| will shortly be so far developed that jolts of any consequence 
| will be out of the question altogether. 
The Pennsylvania Railway is certainly one of the best 
| built, best maintained, and best worked lines in North 
| America. According to statements made to me on the spot, 
| the average life of the sleepers is seven years. 
| The work of replacement proceeds continuously, but, in 
| spite of their relatively short life, the sleepers removed are in 
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Fig. 13—Beechwood Sleepers with 


Fig.-12—Beechwood Sleepers with 
Trenail and [ron Clamp. 


Trenail, Iron Clanyp and Screws. 


such a condition that their application to other purposes, 
and, above all, their transport over long distances, would not 
be worth while. Here, as on other American railways, the 
sleepers that are taken up are either simply thrown over the 
embankment and left to rot or they are heaped together and 
burnt. 

A design of track adopted on the Belgian State Railway in 
1889 consists of Goliath rails and impregnated oaken sleepers 
—Fig.15. At the joint the horizontal flanges of the angular 
fish-plates replace the foundation plates. 

As regards the weights of iron contained in them, 
German wooden-sleeper tracks cannot compare with those of 


our 





hagen—Roskylde from 1847 to 1858, +.e., 
for eleven years—Fig. 7. It has transverse 
pinewood sleepers with hook-nail connections 
and joints connected by one of the oldest 
appliances—that of the single outside fish- 
plate. 

During the fifteen years from 1870 to 
1885 the piece of track shown by the follow- 
ing illustrations was in use on the line 
between Cologne and Hamburg. Especially 
at the places where the bed-plates had not 
been used—Fig. 8—the considerable wear 
and tear of the impregnated pinewood 
sleepers is clearly observable. It is true, 
the little bed-plates under the joints—Fig. 9 
—do not afford much protection either. 

The circumstance that after the sixth 
decade the bed-plates rapidly came into use 
will be appreciated after an examination 
of the next illustration—Fig. 10. The 
latter, which is from the same railway, 
shows an impregnated pinewood sleeper, 
with which the rail had been in immediate 





| contact. Thesleepershows evidence of having been repeatedly 
| trimmed by the adze, and the large reduction in its section 
| is clearly observable. 
| kind of. wood, which is shown Fig. 11, has, thanks to 
| the hed-plate, obviously enjoyed a longer life. 
| employed to prevent the splitting of the sleepers of oak or 


Meanwhile, the sleeper, of the samo 


The means 


beech at their ends, consisting of dowels, trenails, or iron 
screws and clamps—Figs. 12 and 13—are of interest. 
Wooden sleepers, of very irregular form and size, but 
spaced very closely together, occur on the American railways 
—Fig. 14. The rails are attached to the sleepers by hook- 
spikes, and latterly it has become more and more the practice 
to use plates under the rails. The piece of track from 
the Pennsylvania Railway is interesting as an example of the 
broken-joint arrangement, which, indeed, is adopted on many 
sections of the American railways. This rail arrangement of 


Fig. 14—Pennsylvania Railway (1895). 





Closely-spaced Wooden Sleepers and Heavy Kai!s 


| the heaviest American and Belgian patterns just alluded to, 
| although the Bavarian arrangement of 1900 and others are of 
| very respectable dimensions—Fig. 16. The comparatively 
| heavy rails and bed-plates of the Bavarian permanent way 
certainly form a better protection for the sleepers than the 
| hard-wood trenails, the large holes for which weaken the 
| latter, while the repeated insertions and removals of the 
| sleeper screws unavoidably cause stripping in the holes, and 
finally lead to failure. : 
The Prussian transverse-sleeper permanent way, as designed 
| in 1892, has small plates on the intermediate sleepers and 
larger plates under the joints—Fig. 17. According to pre- 
sent arrangements, the former are used only in connection 
with intermediate sleepers made of oak. As we know, the 
Prussian State Railways have of late made use of a stronger 
rail, weighing 45 kilos. per metre (90 lb. per yard), with 
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foundation plates of larger dimensions throughout, and with 
twenty-four sleepers in 15m. (49ft.), the weight of iron in 
which is 128 kilos. per metre (250 lb. per yard). 

The Prussian State Railway has carried out comparative 
trials with the considerably heavier chair-rail permanent way 
of the English railways as in use on the Midland Railway— 
Fig. 19. The rails are lower, but also broader than those 
employed in Germany. ‘The section here illustrated was at 
work for nine and three-quarter years between Minden and 
Biickeburg, and was laid in a not very favourable bed of 








Fig. 15—SBelgian State Railway.—Heavy Rails and Large Bed-plates. 


river pebbles. The circumstance that the chairs have eaten 
their way into the wood to a considerable degree—more so 
than in England—is probably due to this cause. On express 
lines, indeed, close spacing is the rule there, whatever kind 
of s!eeper is adopted, just as in recent times with us. The 
trials now concluded have not proved the superior economy 
of the English chair-rail permanent way for German condi- 
tions of working. ; 

The newer English arrangements are still more massive. 
Thus, the Midland Railway has, since 1896, had a permanent 
way with rails of 47 kilos. to the metre—94 Ib. per yard—and 
chairs of almost 25 kilos.—551b.—in weight, borne on impreg- 
















State Railway (1900). 


Pinewood Sleepers. 


Fig. 16—Bavarian Hardwood Dowels in 


nated oaken sleepers, the weight of iron in which is 169 kilos. 
to the metre—340 1b. per yard—Fig. 21. This arrangement 
is, for instance, to be found on the track from Derby to 
London, which has to bear the stresses set up by very speedy 
and heavy trains. The line is fairly free from jolting, a fact 
to which recent personal experience enables me to speak, and 
this is no doubt largely due to the great weight of iron used, 
and to the good distribution of the pressure. Since, how- 
ever, the joltings of the rails are distinctly observable even in 
the large corridor carriages of the express trains, I am 
convinced that the fitting of the joints with flat fishplates 
would not be sufficient without the heavy chairs. When it 
is considered that in spite of their great weight and their 
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become cheaper. With the increase in the consumption, 
the supply of the better kinds of wooden sleepers 
necessarily becomes smaller. At the present time pine- 


wood sleepers are mostly used. In spite of repeated trials, | 
the experience hitherto obtained with beechwood sleepers | 
has not always been very encouraging. The unim- | 








Fig. 17—Prussian State Railway (1892).—Intermediate Sleeper and 
Butt Sleeper. 


pregnated beechwood sleepers, or those of them which 
were imperfectly impregnated by the old-fashioned process, 
suffered from the disadvantage that, while their outward 
appearance would proclaim them to be perfectly sound, they 
were perfectly rotten inside after a very few years of work. 
It is hoped that this peculiarity, which is so objectionable in 








Fig. 18—Prussian State Railway.—Heavy Rail (1905) and Hook Plate 
with Long Bands (1907) on Pinewood Sleepers. 


practical working, may be removed by a more thorough 
impregnation; but as yet there is no guarantee that the 
efforts in this direction will be successful, and the cost of the 
sleepers themselves will certainly be considerably increased 
thereby. The rise in the price of sleepers is, of course, felt 
elsewhere as it is in Germany. According to notes made 


























Fig. 20—Minden-Biickeburg (1893-1903).—Wear and Tear of a Sleeper 
in Way of a Chair. 


during my last journey of enquiry the wooden sleepers in 
America, which at the time of the Columbian Exhibition 
(1893) cost 45 to 50 cents a-piece, have since then, i.e., 
within 14 years, risen to 95 cents—3s. 114d.—that is by 100 
per cent., and, in view of the decrease in the quantities of 
large timber still standing, it is expected that the increase 








Fig. 19 ~Minden-Biickeburg (1893-1903).—-Construction of the Midland Railway. Heavy Cast Iron 


Chairs on Pinewood Sleepers. 


large surface of pressure of about 700 square centimetres— 
0°75 square feet—these chairs do not offer complete protection 
to the wooden sleepers, it cannot cause surprise that the bed- 
plates, the largest and heaviest of which is about a quarter of 
the weight of the chairs, and has not much more than half the 
bearing surface of these latter, are still less able to fulfil this 
porpos in the case of transverse sleeper permanent ways with 
road-footed rails. They invariably grind themselves into 
the wood; the nails or screws become loose, and have to be 
inserted again after the sleepers have been re-trimmed. This 
repeats itself until the sleepers gradually become completely 


useless. And, in spite of all protective measures, the higher | 
the requirements made on the rails the faster does the | 
process proceed. The average life of the wooden sleepers does | 


not increase, but, on the contrary, it diminishes, while the 
prices, though subject to fluctuation, do not, on the whole, 


|it is a fatal mistake to neglect the protection and 
cultivation of the forests. At the same time, indeed, 
the question at once obtrudes itself whether, in view of the 
advances made in the iron industry, the measure of import- 
ing large quantities of wooden sleepers from abroad can still 
be defended. The objection that, just as in the timber 
trade, the iron and steel industries do not confine their 
operations to the working of the earth treasures of our own 
country, but, for instance, smelt large quantities of foreign 
ores, is one of no moment for serious political economists. 
| The case here is one of a raw material, which, by means of 
German intelligence, German work, and German capital, is 
so utilised as to increase the value of our national property. 
Then, however, it must be remembered that every import of 
| ore is to be set against a like export. The excess of the 
| imports of ore over the exports amounted, on the average 
of the last five years, in round numbers, to 10 per 
|cent. of the total quantity that was worked up in 
Germany. The German ore mining industry, however, 
is not subjected to competition through these supplies 
from abroad, but it is even assisted and furthered 
| thereby in a manner that is not to be despised; for the 
| rich Swedish and Spanish ores, when mixed with the poorer 
German ones, certainly assist the process of smelting. 
Finally, the above-made objection is irrelevant, for the 
reason that in Germany we are lacking in sufficient quanti- 
ties and qualities of ore, and it is not as if the iron were there 
to replace the wood, and some other German substitute were 
available to replace the lacking ore. Moreover, the timber 
obtainable from abroad is also steadily becoming poorer in 
quality, since, while the older trees gradually disappear, the 
younger ones available do not supply timber of the same 
size and quality. It is, further, the case that now-a-days a 
much more extensive use is everywhere made of the products 
of the forest for most varied purposes, which makes the 
obtaining of good sleepers very much more difficult. Now, 
although the want of strength of the timber is met with more 
or less success by the use of larger and thicker bed-plates and 
by the screwing in of dowels of harder wood, the cost becomes 
so much increased thereby that only a superiority of the 
system could now justify its preference. 
(To be contin ued. ) 


LEGAL INTELLIGENCE. 
BUFFERS IN CENTRIFUGAL MACHINES. 

At the Edinburgh Court of Session on February 5th, Lord 
Salvesen disposed of an action relating to a buffer used for sus- 
pending centrifugal machines. These machines are used for drying 
sugar, and as they revolve at a very high speed, means have to be 
provided for controlling the oscillations which are set up. The 
specifications in this case describe a buffer made of india-rubber 
and shaped something like a flower-pot. 

The pursuers, Watson, Laidlaw and Co., 98, Dundas-street, 
Kingston, Glasgow, complained of an infringement by the 
defenders, Pott, Cassels and Williamson, Motherwell, who were 
alleged to have practically the former's shape of buffer. The 
defence was inter alia that the patent was bad. 

The Lord Ordinary held that the specification failed to disclose 
what was the real invention, and therefore that the patent was 
invalid, accordingly assoilzied the defenders, found them entitled 
to expenses, reserving meantime the question of modification, if 
any. 





THE INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—The seventh ordinary meeting Of the session 
will be held this evening at 7.30 p.m. in the Library, Philos-phical 
Hall, Leeds, when Professor G. F, Charnock, A.M. Inst. C.E., will 
read » paper entitled ‘“‘Some Errors in Construction, and how 
they may be Avoided.” The paper will be illustrated by lantern 
slides. : 

INSTITUTE OF MARINE ENGINEERS.—At the London Institution, 
on Monday, February 10th, Mr. J. T. Milton delivered the second 
part of his lecture on ‘The Treatment of Copper for Steam 
Pipes,” before the members of the Institute ot Marine Engineers. 
Mr. A. Boyle, Vice-president, occupied the chair. in treating of 
the design of steam pipes, the lecturer said that it should be 
remembered that the expansion of copper pipes was about tin. 
for every 3ft. when heated to a temperature of 380 deg. Fah. 
They should be properly anchored, and care taken: in the fixing, 
so as to leave room forexpansion. The number of bends in a pipe 
was not necessarily an indication of its flexibility, as the flexibility 
was proportional to the area of pipe involved between the points 
of fixture. In ordinary commercial copper annealing took place 
to a very slight extent at a temperature of about 400 deg. Fah., 
but at a bright red or brazing temperature it took place imme- 
diately and thoroughly, while the pure copper formed by electrical 
deposition annealed very rapidly at 200 deg. Cent., which was the 
reason, he considered, for the latter not being suitable for steam 











of price will continue. At this point I may remind 
you that only a few days ago President Roosevelt, in his 
Message to the Congress of the United States, called attention 
to the gravity to North America of the deforestation 
question. 

On English railways, which now obtain their supplies of 
sleepers from Sweden and Norway, the present price, I am 
told, is 4s. 6d. to 5s. a-piece. 


Now, the more difficult it became for us to obtain our | 


supplies in our own country, and, in view of the constantly 
increasing loads and greater stresses put upon the wooden 


sleepers, to give our rolling-stock a firm hold on the track, | 


the more necessary did it become to look about for a substi- 
tute, of better quality, for the wood. Far-seeing political 


economists have long since recognised and called attention to | 


the circumstance that in the interest of the country 








Fig. 21—Midland Railway (1896).—Heavy Rails and Heavy Chairs on Oak Sleepers. 


| pipes exposed to a great deal of change of form, It was impos- 
| sible for bent pipes to be uniformly annealed over ‘the ordinary 
coppersmith’s fire. Another objection to this form of annealing 
was that every time the copper was put over the fire it ran the 
risk of being ‘‘ gassed” or deoxidised on the surface if raised 
to an excessive heat, resulting in the formation of small cracks. 
The pipes should be heated in a special furnace to secure uniform 
annealing. Brazing depended toa very great extent upon the 
skill of the workman. He did not think the practice of making a 
high collar in brazing flanges was advisable. Brazed steam pipes 
| or pipes with brazed flanges were not suitable for superheated 
| steam on account of the deteriorating effect of the heat upon the 
| brazing metal. If, in brazing, the metal were left too long over the 


| fire it would dissolve some of the copper and combine withit. The 

| lecturer exhibited samples of copper confirming ‘many of his 

| remarks, showing the effects of various tests, and illustrating the 

| effects of corrosion upon copper pipes used for different purposes, 
There was an interesting discussion. 
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L. AND 8S. W. LOCOMOTIVE NO. 335. 


In our issue of the 7th inst. we gave an illustration and 
a brief description of the enormous engine—No. 835— 
which Mr. Drummond has recently built at Nine Elms, 
and to-day we are enabled to put before our readers not 
only the usual elevation and sections of the locomotive, 
but several details with which Mr. Drummond has been 
good enough to supply us. 

The general arrangement of the engine is printed as a 


supplement, whilst end views, to the same scale, appear 


opposite. The drawings speak for themselves, and we need 
call attention to one or two matters only. First, we may 
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ENGINEERING TRADE WITH AUSTRALASIA. 


| _ THE introduction of new Customs tariffs by the Australian 
| Commonwealth and the Dominion of New Zealand lends a 
| certain’ amount of interest to the question of engineering 
| exports from the United Kingdom to those particular Colonies. 
| It is necessary to bear in mind that the principle adopted by 

the Government of the Commonwealth in the placing of 
orders for the Commonwealth is to give the first opportunity 
| to the Australian native industries and next to the United 
Kingdom, even if the latter, it is declared, should involve 
some pecuniary disadvantage as compared with supplies from 
foreign countries. The same policy is pursued by the respec- 
tive States in reference to the delivery of railway materials, 


admitted free of duty, and the market has been monopolised 

by the United States and Canada for harvesting machinery, 

and they also secured a large share of the trade in ploughs, 
| harrows, cultivators, and drills down to the end of 1906. At 

the same time the fact has to be noted that the British share 
| in the trade in agricultural machinery and implements wag 
| nearly one-third of the total imports into the Colony in that 
| year. ‘The rivalry of engineers in the United States is also 
| largely manifested in other directions, especially gas and oil 
| engines, printing machines, other machinery, and tools of all 
| kinds; but even in these respects the imports from the United 
| Kingdom occupy the first position, and their value in 1906 
| considerably exceeded the total value of the similar purchases 
| from all other countries combined ; and this observation also 
| applies to electrical machinery, notwithstanding that a por- 
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mention the two duplex vertical feed pumps, which will 
be seen just a little way in front of the fire box. These 
are such an unusual feature on a locomotive that they 
will be regarded with interest, and in an early number we 
shall give complete sections of one pump. Another 
detail which is worth particular notice is the pipe which 
bends down from the inside cylinders and passes under 
the axles to the rear of the engine, taking on its way 
branches from the two outside cylinders. This pipe takes 
part of the exhaust to the tender, where it heats the feed- 
water in a manner described in our previous article, and 
made more clear by the detail drawing of the tender 
given on this page. It will be seen by the left-hand end 
view of the tender that a well formed under the bottom of 
the tender itself contains sixty-five l4in. tubes running 
the whole length. Part of the exhaust has to traverse 
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these tubes, being condensed in its passage, and raising 
the temperature of the feed-water. 
the engine, it will be noticed, is of the built-up type which 
Mr. Drummond now uses very largely. 

We have referred in our article two weeks ago to the 
water pick-up on this engine, the first L. and S. W. engine 
to be so fitted. A detail drawing of the pick-up scoop 
appears above, and its position in the tender and the screw 
and levers by which it is raised are shown in the views of 
the tender already mentioned. It will be noticed that it 
is situated as far back as possible. The drawings call for 
no explanation. 





The crank shaft of | 


<<" 


LOCOMOTIVE No. 335—TENDER 


under which heading were included down to the end of 1905 
engines and boilers, railway and tramway rolling stock, rails 
and fastenings, machines and machinery, and miscellaneous 
articles. 

The information relating to the part played by foreign 
competition, both in Australia and New Zealand, is not of 
very recent date in so far as statistics are concerned, although 
it is possible to bring the British figures down to the end of 
1907. Thus, for instance, in the Board of Trade Blue-book 
on Australia, which was issued a few months ago, it is shown 
that the imports of railway material, machines and machinery 
and agricultural machinery and implements, experienced a 
diminution in 1905 as compared with the preceding year, 
and, although the value of the British share was slightly 
over one-half of the total imports in each year, the imports 
from the United Kingdom participated almost equally with 
foreign countries in the monetary reduction of these pur- 
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335—WATER PICK-UP 


chases. In particular it would appear that the United States 
made important progress in the supply of railway material 
| and machines and machinery in 1905, but that country ex- 
perienced a considerable set-back in respect of agricultural 


machinery and implements. In the case of New Zealand, | 


where the population is scarcely one-fourth of that éxisting 
| in the Commonwealth, the Blue-book just issued on the 


| trade of that Colony indicates that the imports from the | 


United Kingdom predominate in regard to railway materials, 
mining machinery, portable and traction engines, and 
various classes of iron and steel. In this instance also our 
two principal competitors are the United States and Germany, 
the latter labouring under the disadvantage of having no 
direct steamship service to New Zealand at the present time. 
The imports of agricultural machinery and implements are 











tion of the imports credited to the United Kingdom are 
believed to have been derived from the continent of Europe. 
The only other competitor of importance is Germany, whose 
share in the New Zealand trade, although still comparatively 
small, is increasing with some rapidity, and consists of certain 
classes of machinery and metal manufactures. 

But later information, although it naturally leaves the 
effects of foreign competition out of consideration in the past 
two years, is decidedly encouraging to British exporters. 
This fact is disclosed by the Board of Trade returns in relation 
to the exports to Australia of locomotives, agricultural engines, 
other descriptions of engines, agricultural machinery, mining 
plant, textile machinery, and other classes of machinery. 
For instance, the exports under these headings, which were 
valued at £682,000 in round figures in 1905, advanced to 
£929,000 in 1906, and to £1,241,000 in 1907, whilst the 
exports of rails and accessories increased from £92,000 to 
£190,000 and £563,000 in the same years respectively. An 
almost analogous state of affairs prevails in connection with 
our trade with New Zealand. The exports of locomotive and 
agricultural steam engines, agricultural machinery and mining 
machinery amounted to £46,000 in 1905, £54,000 in 1906 and 
£67,000 in 1907, the figures for rails being £104,000, £178,000, 
and £177,000 in the equivalent years respectively. These 
results are remarkably favourable in the face of foreign 
competition in the Australian and New Zealand markets, 
and in view of the high degree of development in the State of 
Victoria, where, in addition to the construction of locomotives 
and rolling stock at Newport and Ballarat, all classes of 
mining machinery are now made, and the only engines or 
machines imported from England are portable engines, blowers 
and fans, and boiler feed pumps. 


75-TON FLOATING CRANE FOR MONTREAL. 
THE 75-ton steam floating crane for the harbour authori- 
ties at Montreal, the contract for which has lately been placed 
with Messrs. Vickers Sons and Maxim, Limited, of Barrow- 
in-Furness, will prove a valuable addition to the equip- 
ment of that port, because of the varied work which it may 
undertake. It will be easily moved from ship to ship, so that 
| while a vessel is discharging or loading ordinary cargo at the 
| usual berths, heavy loads, such as locomotives, &c., can be 
|} moved to and fro from the holds with great facility. 
This will be further facilitated by the considerable radius at 
which the maximum load of 75 tons can be lifted, while the 
height of the revolving derrick will give an even greater 
vertical range—100ft. The Vickers Company will itself build 
the pontoon, while the crane is to be supplied by Applebys, 
Limited. The barge, or pontoon, is to be 200ft. long, of 
43ft. 10in. extreme breadth, and very heavy transverse and 
longitudinal girder work will be built into the hull for 
| carrying the crane and its mechanism. There will be about 
| 300 tons of ballast to ensure the stability of the floating 
| structure irrespective of the position of the maximum load 
|} on the crane. This crane will be of the revolving derrick 
| type. The maximum load will be, as already stated, 75 tons, 
| at a radius of 51ft., but it will be possible to take 60 tons 
at 66ft. radius, and 10 tons at 72ft. radius. The crane 
| structure will comprise three distinct parts—the revolving 
structure, carrying the machinery and jib, the jib itself, and 
the derricking link. The steam engine for actuating the 
lifting gear will have Qin. cylinders and a stroke of 18in. 
The crane will revolve on a set of 64 conical rollers running 
on two steel races, an upper and lower, the latter having 
teeth to form the slewing rack into which will gear the 
slewing pinion. For driving the latter there will be a special 
steam engine with cylinders 84in. in diameter and 12in. 
stroke, with friction clutches and gear. The moving counter- 
| balancing ballast will be racked in and out by one of the 
| Slewing gear engines. The derricking gear will be arranged 
to work from the barrel pinion shaft by means of clutches 
and gear revolving a screw working in a heavy gun-metal nut 
mounted on trunnions and carried on the lower end of a 
| braced-up steel link. The pontoon will, of course, carry the 
| steam-generating plant and electric-lighting machinery, and 
| a cabin for the accommodation of the men when manipulating 
| the crane will be constructed at a considerable altitude. The 
! floating crane will thus be entirely self-contained. 
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ELECTRICAL GENERATING STATION AT 
BRUSSELS. 

IN our issue of January 31st last we gave a description of 
the new electrical generating station at Brussels. In this 
we made reference to a 4000 horse-power engine made by the 
firin of Van den Kerchove, of Ghent. The report of the 
official test of this engine has just been made, and we give 
below the principal figures in this report. It will be seen 
that these refer to both full and half load : 


Ordinary load. Half load. 


Date 27th June, 28th June, 
1907 1907 
ous { Start 9h. 22 m. 8h. 27 m. 
os | Finish 5h. 19m. 4h, 27m. 
j Start | 1454 1b. per | 1422 1b. per 
boiler pressure sq. in. 8q. in. 
(Finish 1454 1b. per 1422 Ib. per 
sq. in. sq. in. 
Mean pressure taken at steam dryer 1363 Ib. per , 1379 1b. per 
sq. in. sq. in. 
Time of trial . = F 7h. 57m. h. 
Mean speed, number of revolutions per 
eer aera oa 84324 84056 
Temperature of steam before entering | 
engine, in degy Fah. cab ates he 519 498 
Weight of steam consumed by the engine .. | 288,754 Ib. 155,144 Ib. 
Water from receiver drain pasos .| . 4757 1b. 6411 Ib. 
Receiver pressure above | Left hand | amg I + 
atmosphere \ Right hand | 2-98 Ib. per 3 ee 
| sq. in. sins 
Temperature of steam after {Left hand.. 21 122 
»P. cylinder \ Right hand.. | 121 


122 
1°77 Ib. per 
. in. 


1°78 Ib. per 


sq. in. 


‘ . B anc 
Corresponding absolute | Left hand | es 


‘ : | 1 
pressure (Right hand.. | 1-78 Ib. per | 1°77 1b. per 
sq. in, sq. in. 
Mean vacuum indicated by . . | 27 2 
vacuum meter in inches of Right mod: o Fe — 


mercury 
| Left hand 11°37 Ib. per | 12°75 Ib. per 
| s$q. In. 

12°50 Ib. per 


sq. in. 


Mean vacuum calculated sq. in 
from diagrams 12415 Ib per 


In, 


\ Right hand. . 


| 
} 
| 
| 


Vacuum in condenser, inches mercury 27,in. 27in 
Barometer pressure, in inches mercury 3O0in 30in 
Mean power of engine, indicated H.P. | 376° 2019" 
Consumption of steam per indicated H.Y. | 
and hour 9°62 It 9°60 Ib 
8°96 Ib 8°67 Ib 


f onsumption at 300 deg. ‘Cent. = 572 Fah. | 








THE RAILWAY INQUIRY. 


_AN informal board of inquiry to discuss the afiairs of 
British railways has been nominated, and a preliminary 
sitting has already been held. The members, as will be seen 
by the list given below, consist of four representatives of the 
Board of Trade, including Mr. Lloyd George, who acts as 
chairman ; seven general managers of railways, appointed by 
the Railway Companies’ Association; nine gentlemen con- 
nected with various commercial interests ; and the editor of 
a Liberal paper. The inquiry will be quite informal, and 
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| 

probably concern itself principally with the relationship of | 
railways and commerce. 

REPFYSENTING THE BOARD OF TRADE. 


Mr. D. Lloyd George, chairman. 
Mr. Hudson Kearley, M.P., Parliamentary Secretary. 
Mr. H. Llewellyn Smith, C.B., Permanent Secretary. | 
Mr. G. R. Askwith, K.C., Assistant Secretary in charge of | 

| 


the Railway Department. 
RAILWAY REPRESENTATIVES. | 

Sir C. J. Owens, general manager, South-Western Railway. 
Mr. A. Beasley, general manager, Taff Vale Railway. 
Mr. A. K. Butterworth, general manager, North-Eastern | 
Railway. 
Sam Fay, general manager, Great Central Railway. 
W. Guy Granet, general manager, Midland Railway. 
J. C. Inglis, general manager, Great Western Railway. 
W. F. Jackson, general manager, North British Railway. | 

OTHER MEMBERS OF THE CONFERENCE. 
Frank Forbes Adam, ex-president of the Manchester 
Chamber of Commerce. } 
Sir W. T. Lewis, a large coalowner. 
Mr. W. Burton, general manager of an important firm in the 
Potteries. 
Ratcliffe Ellis, secretary, Coalowners’ Association. 
O. D. Johnson, representing agriculture. 
W.H. Mitchell, J.P., vice-president, Associated Chambers | 
of Commerce. | 
Alfred Mond, M.P., of Messrs. Brunner, Mond, and Co. 
E. Moon, K.C. | 
Alexander Siemens, of Messrs. Siemens Bros. and Co. ; 
and 
Mr. J. A. Spender, editor of the Westminster Gazette. 


Mr. 
Mr. 
Mr. 
Mr. 


Mr. 


Mr. 
Mr. 
Mr. 


Mr. 
Mr. 
Mr. 


DOCKYARD NOTES. 


| 
THE Inflexibles, according to the latest rumours, will not | 
run their trials till well on in the summer, if then. They | 
were originally intended to have been completed by May 
Some while back it was stated that they would be | 
delayed on account of changes in design, an inch being added | 
to their belts, but this appears to have been rumour only, | 
and no such alterations have been effected. Their belts are | 
believed to be Tin. thick. With their immense horse-power 





}and armament, they could hardly have more on their | 


displacement. 





IT is stated that the later Italian cruisers of the S. Georgio | 
type, the Pisa and Amalfi, will be quite different from the type | 
ship in appearance. The Pisa will have three funnels, and | 


| a single mast abaft them. | 


THE five Ocean destroyers may now be reckoned on the 


will not be restricted by any parliamentary reference ; it will ' effective list. Mostly, they have three large funnels, but the ' permit, uso their 


| bers. 


White boat, Mohawk, and the Thornycroft, Tartar, have four 
funnels. All five boats differ considerably from each other in 
appearance, wherein they differ from the Coastals, which are 
all alike, no matter who are the builders. 

PRACTICALLY no progress has yet been made with the 
new lock at Portsmouth. Measurements have been taken, 
and some existing stones have had marks made upon them, 
but that is about the whole visible progress to date. 


OF the new Austrian battleships, only two, it appears, 
have yet been laid down. The third will be commenced 
when the Ersatz Tegetthoff is launched, an event which is 


| expected to take place fairly soon, considerable progress having 
| been made on the vessel lately. 





THE French navy has suffered another serious accident. 
A steam pipe on board the second-class cruiser Descartes 


| burst, killing three men, and, it is feared, fatally scalding at 


least three others. 


ENGINEERING GOLFING SocrETy.—The annual general meeting of 
the Society will be held at the Institution of Civil Engineers, 
Great George-street, Westminster, on Friday afternoon, February 


| 28th, at three o’clock, when the report and accounts for the past 
| year will be presented and the officers for the ensuing year will be 
| elected. 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY.—The Earl of 


| Crewe, chairman of the Governing Body of the Imperial College 


of Science and Technology, presided at a meeting held on the 


| 13th inst., when the Governing Body appointed as Rector of the 


Imperial College Mr. Henry Taylor Bovey, F.R.S., Dean of the 
Faculty of Applied Science and Professor of Civil Engineering at 
McGill University, Montreal, and Honorary Fellow of Queen’s 
College, Cambridge. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE. —-Owing to the 
many requests from members for the loan of books on scientific 
and other matters connected with engineering, the Chairman of 
the Educational Committee (Mr. A. E. Penn), of the Associa- 
tion of Engineers-in-Charge, has been in communication with 
the governors of the Institute with a view to forming a library 
such as would be of the greatest possible service to the mem 
The matter has been favourably and _ consideratel) 
received by the governors, who have evinced a strong desire 
to encourage any attempt to enhance the educational advan 
tages to be derived from the Institute, and especially from the 
Association. Mr. C. J. Drummond (Chairman of the Board of 
Governors, and Vice-President of the Association), who has always 
taken a kindly interest in the Association, and particularly so in 
this instance, has formulated a scheme that will enable the 
Association to receive any books which may be forwarded by the 
patron-authors and supporters, and whilst placing them under 
the control of the Institute librarian for the use of members, an:l 
subject to the existing rules and regulations, they will still b: 
considered the property of the Association. It having beer 
recognised that books dealing with engineering subjects represent 
but a small proportion of the general catalogue, the governor: 
have suggested that if a member will name any book that he 
would like to see added to the library, they will, as far as funds 
best endeavours to obtain them. 
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RAILWAY MATTERS. 


Tue Great Northern Railway paid no less than £27,188 
for the land that it acquired in the last half of 1907. 


Railway near Ottawa on Sunday. The engine driver and fireman 
of the train were killed and several passengers were slightly 
injured. The accident was due to a broken rail. 


THE half-yearly report of the Midland Railway states 
that the mileage of trains tor the half year has been—of passenger 
trains, 12,043,122 miles ; of goods and mineral trains, 13,782,640 
miles ; the total being 25,825,762 miles, showing an increase, when 
compared with the corresponding period of last year, of 704,520 
miles, 

Tue Havana Central Railroad, which operates an 
electric railway, 70 miles long, between Havana and suburban 
towns, contemplates the building of 50 miles of additional track, a 





large terminal station, and a number of piers. It is the intention 
of the company to operate in the future a ferry from Havana to 
Regla. 

Ir is stated that thirty new engines for the Great 
Central Railway are to be built at the Great Northern Railway 
locomotive works at Doncaster. This is regarded as evidence 
that the amalgamation of the two companies will take place at 
an early date. Already we aimnena various changes in the 
management have been arranged. 

Work is progressing on the Katonga Railroad, all but 
a few miles of which will be in Portuguese West Africa, extending 
westward from the Atlantic at Lobito Bay, near Benguela, about 
800 miles to Katanga, in the south-eastern part of the Congo 
State, around which are very valuable mines. Fifty miles along 
the coast are in operation, and work is progressing on 200 more 
with a force of 8000 men, 1500 of whom are Hindoos brought from 
Natal. 

n > , : . , H 

THE unfavourable comment passed by some foreign 
newspapers on the subject of the junction of the Larissa-Pireus 
Railway with the Turkish railway system is considered in local 
official circles as being little justified. Such a junction, it is 
pointed out, would establish direct land communication between 
Greece and Turkey, on the one hand, and Greece and Western 
Europe on the other. The Greek railway line has already reached 
Larissa, and is expected to be completed to the Turkish frontier in 
the course of this year. 


Ir is stated that if the Knott End Railway Company’s 
Bill now before Parliament becomes law the Garstang and Knott 
End Railway will be sold to the Knott End Railway Company, 
negotiations with that result having just been concluded. The 
new company, it is added, has offered the Gurstang Company 
£50,500 in cash and 1000 £5 shares in the new company for their 
undertaking. This transaction will give the Knott End Railway 





Company control of the whole of the line from the seaboard to 
Garstang, where it joins the London and North-Western system. 


ore ° me > ° ° | 
THe Pennsylvania Railroad is making great improve- ? 
. : : seg I | been sprinkled on the roads of Boston’s park system, and accord- 


ments in its interlocking towers. A new  electro-pneumatic 
machine, with latest improvements in locking up fouling points 
electrically, has just been fitted in the tower at Henderson-street, 
Jersey City. 
on switches as, until the route is perfectly clear, the track circuits 
keep the signal lever locked. The drawbridges across the Hacken- 
sack and Passaic rivers have been similarly equipped. 
on the New York division are now equipped in this way and all 
others will be in due time. 


A FEED-WATER purifying dome for locomotive boilers is 
in experimental use on some freight locomotives of the 4-8-0 class 
on the Norfolk and Western Railroad in America. The dome is 
set near the front end of the barrel, and is 17in. diameter, with a 
height of 18in. Within it are horizontal trays or baffle plates, 
which collect a large proportion of the impurities in the water. 
Beneath the dome the boiler shell is pierced with sixty-one holes 
lin. diameter, and the water falls upon a deflector within the 
barrel. This serves to distribute the water in a finely divided 
state over the surface of the hot water. 

We hear that a congress will assemble in Switzer- 
land on 16th March to decide on the merits of two rival projects 
for connecting the French railway system at Dijon with the 
Simplon. The first project provides for lines from Paris to Dijon, | 
and on through Frasnes and Vallorbes to Lausanne by a tunnel 
through the Mont d’Or. It would cost about two and a-half | 
millions sterling. The alternative track would run from Dijon | 
through Lons-le-Saulnier, and, by a series of tunnels, through the 
Faucille Range to Geneva. This would cost about four millions, 
of which Geneva is ready to supply nearly one. 


THE Mexican Government are holding in abeyance 
their project of building « railroad between the port of Tampico 
and Matamoros, until pending negotiations for the purchase of a | 
controlling interest in the Mexican Central are accomplished. 
Without control of the Mexican Central, the only system that now | 
reaches Tampico, the Government would, it is stated, have little 
need fora line between the two points named. When the Mexican 
Central is brought into control the Government will complete their 
big system by constructing the connecting link along the Gulf, 
connecting with the Matamoros branch of the National at a point 
just opposite Brownsville, Texas. 

Tue District Railway Company is now runningst fa 
trains to and from Wimbledon. The fast services to Ealing and 
Hounslow have been greatly appreciated and well patronised by 
passengers living in those suburbs, and since they were instituted 
Wimbledon passengers have been urging the management to 
extend the privilege to them. The new Wimbledon service has 
been started with four fast trains in the morning and six in the 
evening. The latter run between 5.7 p.m. and 7.27 p.m. None 
of these trains call at any of the stations between Earl’s Court and 
Putney Bridge. To serve the intervening stations additional 
trains, which immediately follow the fast trains, are run. 


Tue half-yearly report of the London and North- 
Western Railway Company states that at Garston the site of the 
new South Dock has been excavated to the full depth for an area 
of 12 out of the total of 14} acres, and about 80 per cent. of the 
dock, river and retaining walls are built : good progress is being 
made with the river entrance and the communication with the old 
dock, and arrangements are made for proceeding with the high- | 
level viaducts and hoists for dealing with the coal traffic, and with | 
the machinery and cranes forming part of the equipment of the | 
dock. About 19 miles of new sidings have been brought into use. 
Dredging operations are being continued for the channel to give | 
access to the river Mersey. 

Ar the annual meeting of the shareholders in Beyer, | 
Peacock and Co., Limited, last week, the chairman stated that 
in view of the report that the existing locomotives on Canadian 


railways were not sufficient even for the present needs an unusual | 


opportunity was presented for the establishment of a locomotive 
works in the Dominion. They had accordingly sent out an expert 
to study the question and make a report. The result of this was 
that he, the chairman, and Mr. Hoy, the general manager, went 
to Canada. 


which they thought admirably suited for the purpose. They pur- 
chased the site, but if. the shareholders decided against the 
scheme the site could easily be sold again and would realise all 
that they gave for it. 


This does away with the old-style detector bars used | Sere : : . 
¥ ~ | the oil with soapsuds and water it can be applied without annoy- 


Five towers | 
| face. 


| voltage than carbon filament lamps. 


| per pound, or 88,500 foot-pounds, 


| they are: 


| their establishment to the end of last year. 
| horse-power of 1,294,518, have been completed. 


: It was pointed out to thém that such an extension of | 
their works would be appreciated in Canada, and a site was shown | 


NOTES AND MEMORANDA. 


Tuer production of petroleum in the United States in 
1906, according to the Geological Survey, aggregated 126,493,936 


8 . barrels, valued at £18,488, 943. 
A PASSENGER train was wrecked on the Grand Trunk | anh lpineindiiettn 


THE State of Pennsylvania employs as many inspectors 


to look out for its mines as are employed for a like purpose in all | 


England, Scotland, and Wales. 


Out of 37 blast furnaces in the Longwy district of 
France, 32 are at present in operation, the output of pig iron per 
twenty-four hours amounting to 3120 tons, 


Tue total cut of logs on the coast of British Columbia 
for the year ended June 30th was 339,343,662ft., according to the 
books of the Government supervisor of scaling. 


Ir is estimated that New Zealand has an available coal 
supply of 1,200,000,000 tons, of which not more than 20,000,000 
tons have been touched. This was the first of the British colonies 
to try the experiment of state ownership of colliery property. 


AccorDING to a statement made in a recent issue of 
American Machinist, the average percentage of friction load to 
total load in a number of machine shops is 44°6. Five-sixths of 
this loss occurs in the distributing shafts and the countershafts of 
the various machine tools. 


SoME measurements regarding the height of Vesuvius 
have just been carried out by the Italian Geographical Institute 
of Florence, for it was suspected that the volcano had lost con- 
siderably in height as the result of the last eruption. It has been 
found that the height of Vesuvius at present is 4077ft., as com- 
pared with its former height of 4452ft., or a loss of 375ft. 


DurinG 1907, 780 new vessels, of 1,379,534 tons, were 
classed by Lloyd’s Register. Corresponding with the general 
movement of the shipbuilding industry, the present return shows 
a decrease of 114,433 tons as compared with the similar figures for 
1906, which were the highest on record. Of last year’s vessels, 733, 
of 1,367,968 tons, were steamers, and 47, of 11,566 tons, are sailing 
vessels, 


CurcaGo is planning to build the biggest hotel in the 
world. This is the new La Salle Hotel,to be erected at La Salle and 
Madison streets. With the furnishings the hotel will represent an 
investment of approximately £700,000, and with the land, which 
was leased on the basis of a value of £500,000, the total will run 
up to £1,200,000. The building will be twenty-two storeys high, 
with two basements, and will have 1172 rooms. 


TuHE first test of what is claimed to be the largest gas 
engine in the world was, says the Americun Machinist, made 
recently by the Carnegie Steel Company at the Edgar Thomson 
plant. The big machine ran perfectly. Through it the Carnegie 
Company expects to save immensely in its fuel bill per annum, 
since the engine uses blast furnace gas exclusively. The machine 


| weighs 1,500,000 Ib., is 86ft. long, and its horse-power is 5000, 


A MIXTURE of soapsuds, petroleum, and water has 


ing to reports very satisfactory results have been obtained. The 
road surfaces treated with this mixture required less sprinkling 
with water than those which had not been treated. By combining 


ance to users of the roads; in fact, the mixture seemed to help 
the oil to penetrate into the road instead of remaining on the sur- 
Cottonseed oil soap, Texas petroleum, and water were used. 
The asphalt in the Texas oil binds the road surface and lessens the 
cost of repairs. 


Ir has been noticed that metallic filament lamps are 
much more liable to flicker with small and rapid fluctuations of 
This is accounted for by the 
smaller thickness and heat capacity of the metallic filament. The 
effect may be observed by mounting a disc with a white cross 
painted on it on the shaft of an induction motor, and illuminating 
the rotating cross, first by means of a carbon, and then by means 
of a metallic filament lamp. In the former case, the cross appears 


| so much blurred as to be practically invisible, while in the latter 


the rotation of the cross is clearly perceptible. It has been said 
that it will be impossible to run metallic, filament lamps satis- 
factorily on a 25-alternations circuit. 

An American engineer has recently stated regarding 
the use of the steam turbine on low pressures for exhaust systems, 
that operating between 15 lb. absolute and 26in. vacuum a well- 
designed turbine should use less than 35 !b. of steam per brake 
horse-power hour. Between the above limits heat will be released 
by adiabatic expansion, equivalent to 113-7 British thermal units 
At 35 Ib. of steam per horse- 
power hour this gives to the turbine 3,097,500 foot-pounds an hour, 


| and asa horse-power hour is equivalent to 1,980,000 foot-pounds, the 


turbine efficiency is actually 63-9 per cent. Tests made on the 
low-pressure half of a 1250-kilowatt two-cylinder Westinghouse- 
Parsons turbine showed under the conditions given a consumption 
of less than 30 lb. per brake horse-power hour. 


UnpbovusTEDLy the most frequent source of the cracking 
of aluminium castings is, says the Brass World, overheating or 
‘burning ” the aluminium while melted. There are several rules 
that must be firmly obeyed in making aluminium castings, and 
To melt the aluminium with a slow fire, so that the 
top of the metal will not become ‘‘ burnt” before the remainder 
of the metal is melted ; to avoid overheating the metal after it has 
once melted ; to pack the ingots in the crucible as compactly as 
possible, so that portions will not stick up and become exposed to 
the action of the flame; and last, but not least, is one which 
should be posted so that it actually becomes a rule of the shop 
do not have the aluminium melted before the mould is ready. 
This is one of the most common sources of trouble. 


Ir would appear from a recent account in the Daily 
Consular Reports that the mines near Smyrna, whence the finest 
emery stone is procured, have now practically become exhausted, 
and, as the ore has at present to be extracted from long and deep 
underground galleries, the cost has been doubled. The industry 
suffers greatly from the absence of suitable means of transport, as 
the stone is conveyed from the mines to the coast or to the railway 
station on camels and donkeys, and the Government taxation is 
excessively high, amounting as it does to 21 per cent. of the gross 
value. The mines are worked in the most primitive fashion, and 
the stone from most of them is valued at £3 8s. to £3 16s. per ton 
f.o.b. Smyrna. The total annual shipments from Turkey amount 
to 20,000 tons, and 7000 tons are obtained from the island of 


| Naxos, 


A STATEMENT issued by Sir W. G. Armstrong, Whit- 


| worth and Co., of the Elswick Works, Newcastle-on-Tyne, furnishes 


an interesting record of the various classes of ships built at their 
Elswick and Walker shipyards on the river Tyne from the date of 
During this period- 
commencing with the year 1852—no fewer than 800 vessels, with a 
gross tonnage of 1,263,069 tons, and an aggregated indicated 
This total is 
made up of 116 war vessels, with a gross tonnage of 288,847 and 
715,155 indicated horse-power ; 420 enger and cargo steamers, 
with a gross tonnage of 649,563 and 385,951 indicated horse-power ; 
88 petroleum steamers, with a gross tonnage of 248,781 and 
124,636 indicated horse-power ; 93 paddle steamers, with a gross 
tonnage of 24,840 and 29,556 indicated horse-power, together with 83 
ice-breakers, dredgers, &c., having a gross tonnage of 51,038 and 
39,220 indicated horse-power. ° 
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MISCELLANEA. 


THE PunJaB Government have sanctioned the erection 
of asuspension bridge over the Sutlej at Dihar. 


THE Minnedosa Power Company, Manitoba, is seeking 
sanction to dam the Little Saskatchewan River, and to raise the 
water of Clear Lake 5ft. This company proposes to supply light 
and power to the municipality. 


Ir is reported that the timber strike at Sydney ix 
practically settled. The opposing parties have arrived at a com 
promise. They have agreed to have the case referred to ay, 
arbitration court within a month. 


Tue harbour authorities at the Danish ports ot Hobro, 
Mariager, and Hadsund, situated on the Mariager Fjord, have 
determined, at their joint expense, to deepen that fjord to 1sft., 
the present depth of water being only 14ft. 


Tue German Admiralty has, it is reported, requested 
three engineers of Muelheim to give a demonstration before the 
naval authorities at Kiel of a boat invented by them, which it js 
claimed is dirigible by electricity from a distance. 


Tue Yarmouth Town Council last Tuesday night 
decided to carry out a dock scheme to provide increased accom 
modation for the herring industry, which has immensely developed 
in recent years. The scheme will cost nearly £90,000. 

Tue San Francisco Council have decided upon thie 
establishment of a fire-protection system, re-paving streets, tire 
house, sewer system, city hall, schools, library, hospitals, hall of 
justice, jail, parks, crematorium, all of which are estimated to cost 
£7,000,000, 


THE opening took place on the 12th inst. of the new 
reservoir for the supply of Warwick with water. The reservoir j 
underground, and will receive the water from the old supply at 
Haseley by gravitation and from the new supplementary supply «at 
the Woodloes, which will be pumped. 


FResH trials have been made with a new quick-firiny 
gun before a committee of French artillery officers and expert~. It 
is reported that the tests showed that 650 shots a minute could lx 
fired, the weapon being loaded with belts containing 25 rounds 
each, and affording every facility in firing. 


AccorpiInG to a contemporary, a French water-tube 
boiler built in Paris recently evaporated on an official test 72 1b. of 
water per square foot of heating surface. The boiler consists of a 
horizontal steam drum and water leg with tubes of U shape, the 
upper leg of the tubes discharging into the steam space of the 
boiler. 


THE proposal of the harbour authorities of Copenhagen 
to remove, at acost of 50,000 kroner, a bar which obstructs the 
access to the great floating dock of the Burmeister and Wain 
Shipbuilding Company has now for the second time, says a Copen 
hagen journal, been vetoed by the Minister of Public Works, so 
that the dock remains inaccessible for vessels drawing 26ft. of 
water and upwards, 


Tue Admiralty have brought out a manual for the use 
of stokers, second class, under instruction, and for seamen, under 
training in mechanical and stokehold work. It comprises 
elementary instruction regarding boilers—special regard being 
given to water-tube boilers, boiler mountings, the steam engine, 
raicing steam and management under way, pumping, draining 
and flooding, tools and materials. 


An influential meeting of coal consumers was held 
recently at Newcastle to consider the effects of the Coalminers 
Eight Hours Bill. Sir W. Stephenson presided. It was pointed 
out that the proposed restrictions of hours of labour would increase 
the price of coal by 2s. per ton, with evil effects to industries, steam 
users, and domestic consumers. It was agreed to send a deputa 
tion to the Home Secretary on the subject. 


AN important addition has been authorised to the 
dockyard telephone service at Devonport by the laying of an under 
ground sectiou between the Exchange at Keyham and the Naval 
Depdt. The department responsible for the work is the General 
Post-office, which has entrusted the excavating of the trenches and 
the laying of the iron piping to the Director of Works Department 
reserving to itself the actual laying and joining up of the wires. 


Tue destroyer Lightning was badly damaged and 


nearly sunk at Portsmouth last Monday. She was leaving her 
moorings to go into the Channel for target practice when she 
struck some submerged object, presumably a mooring buoy, and 
started plates below the waterline. Water poured in with great 
force until collision mats were got out and the inrush checked. 
Owing to the pressure on dock accommodation she was placed in 
a large dock recently vacated by the cruiser Terrible. 


Tue Council of the Royal Society of Arts, acting on 
the report of a committee of judges, have awarded the gold medal 
offered by the Society, under the Shaw Trust for Industrial 
Hygiene, to Professor William Galloway, ‘‘in recognition of his 
valuable researches into the action of coal dust in colliery explo 
sions, the outcome of which researches has been the provision of 
means by which the risk of such accidents is materially diminished, 
and a consequent great saving of human life effected.” 


A SPECIAL general meeting of the Incorporated Muni 
cipal Electrical Association was recently held at the Hotel Great 
Central, London, to receive a report — the draft regulations for 
the generation, transformation, distribution, and use of electrical 
energy issued by the Home-office. It was resolved to take joint 
action with the Association of Municipal Corporations, but, in the 
event of joint action not being possible, the president, immediate 
past-president, senior vice-president, honorary solicitor, and 
honorary secretary were constituted a sub-committee, with power 
to act and to retain counsel if desirable. 


AccorpiInG to the Journal des Débats, the plan has 
been submitted to the French Government for extending the tele 
graph lines in Algeria from Beni-Abbes to Adrar, a military post 
about 745 miles from the Mediterranean coast. The wires would 
then be laid in the direction of the Niger to Bourren, a distance of 
about 869 miles, of which 621 miles would be in Algerian territory 
and the remainder in the Soudan. By making branch lines from 
Bourren to Timbuktu and Say, the whole of the Soudan, Dahomey 
and the Ivory Coast would be connected with Algiers. The cost 
of the work will be £100,000, and the work is to be completed in 
eighteen months. 


Tue Postmaster-General’s accounts for the year ended 
March 31st, 1907, show that on the telegraph and telephone ser 
vices the expenditure exceeded the cag to by £642,698. The 
total income was £4,369,227. Telegrams, telephone rentals, private 
wire rentals, and special wire rentals brought in £4,592,524, but 
this figure is reduced by £536,049 paid to cable companies, and 
£4349 telegram money refunded. The Post-office received £243,660 
in respect of royalties from the National Telephone Company and 
other licensees, and the value of telegraph services performed for 
various public departments without remuneration is estimated at 
£73,437. The gross expenditure was £5,011,925. Of this figure 
£4,027,664 is absorbed by salaries, superannuation, and mainten- 
ance of the telegraph and telephone systems, The purchase of 
sites accounted for £11,665, extensions £306,375, repayment of 
capital £351,246, and interest £118,641. The Office of. Works 
spent £79,693 in respect of erection, and £116,639 js put down to 
the expenses of other departments for various servides-rendvred, 
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ia In order to avoid trouble and confusion we find it necessary to inform 
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We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 
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REPLIES. 


R. N. P.—(1) The difficulty with your gauge glasses is quite a new one to 
us, and offhand we should say some other cause than change of tempera- 
ture must be looked for. Possibly the fittings are unsuitable or badly 
arranged ; do not allow enough for expansion, and so on. (2) Write to 
the Secretary, Storey’s Gate, Westminster, for an application form. 

. H. D.—Where coherers are used at the receiving station, the rate at 
which messages can be received is governed by the length of time taken 
to de-cohere. As a matter of fact, with instruments of later invention, 
we believe that there is practically no limit to the speed of —- 
Again, with the original methods of transmission speed was necessarily 
slow, but now-a-days there is no reason why the speed should be less 
than that of ordinary telegraphic instruments. 

M. anv N. (Shetfield).-Hoop makers on the North-East Coast are Richard 

Hill and Co., Newport Wire Works, Middlesbrough ; The Middesbrough 
Steel Strip and Company, Limited, Commercial-street, Middles- 
brough ; and The Richmond Iron and Steel Company, Stockton, These 
three firms also make strip, and in addition to them the following are 
strip makers :—John Abbott and Co., Limited, Park Works, Gateshead ; 
John Hill and Co., Middlesbrough ; The North-Eastern Steel Company, 
Limited, Middlesbrough; and Wm. Whitewell and Co., Limited, 
Thornaby-on-Tees. 


INQUIRIES. 


LUBRICATING PADS FOR OLL AXLE-BOXES. 

Sir,—Can any of your readers inform me where I can obtain spring 
lubricating pads for oil axle-boxes for railway wagons, and also dust shields 
to fit in oil axle-boxes ’ A. B. 


February 19th. 


ERRATUM. 

In the description of the Hay water-tube boiler, which appeared on 
page 174 of our issue of February 14th, the invention of the boiler was 
erroneously attributed to ‘Mr. H. J. Kinsman” instead of to “‘ Mr. Hay.” 








MEETINGS NEXT WEEK. 


Roya Institution or Great Brirain.—Friday, February 28th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Explosive Combustion, 
with special reference to that of Hydrocarbons,” by Professor William 
Arthur Bone, D.Sc., Ph.D., F.R.S. 

LivERPOOL ENGINEERING SocieTy.—Wednesday, February 26th, at 8 p.m., 
at the Engineering Theatre of Liverpool University. Ordinary meeting. 
Paper, “ High-speed Steel,” by Mr. H. H. Hill, preceded by a Demonstra- 
tion of the Use of High-speed Steel, from 6 p.m. to 7.30 p.m., in the Engi- 
neering Laboratory of the University. 

Tuk Farapay Soctrty.—Tuesday, February 25th, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, S.W. 
Ordinary meeting. Papers: ‘Hydrolysis as Illustrated by Heats of 
Neutralisation,” by V. H. Veley, D.Se., F.R.S. ‘A Study of the Sulphur 
Anion and of Complex Sulphur Anions,” by Joseph Knox, D.Se. 

Tur Instirurion or CiviL ENGINEERS: NEWCASTLE-UPON-TYNE ASSOCIA- 
TION OF STUDENTS. Thursday, February 27th, at 8 p.m., in the Lecture 
Theatre of the Institute of Mining and Mechanical Engineers, Neville Hall, 
Neville-street, Newcastle-on-Tyne. Special meeting. Lecture, ‘The 
Principles of Engineering Geology,” by Mr. H. Lapworth, D.Se., Assoc. M. 
Inst. C.E. 

Tue INstirvTiIoNn or CiviL EN@IngERS.—-Tuesday, February 25th, at 8 p.m., 
at Great George-street, Westminster,;S.W. Ordinary meeting. Discussion, 
“The New York Rapid-Transit Subway,” by William Barclay Parsons, 
M. Inst. C.E. Wednesday, February 26th. Students’ visit to the Neptune 





Works of Messrs. Siebe, Gorman and Co., Limited, Boniface-street, 
Lambeth, S.E. 
NortH-East Coast Institution OF ENGINEERS AND SHIPBUILDERS. 


This evening, at 7.30 p.m., in the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tvne. General 
meeting. Discussion on papers: ‘Floating Docks,” by Mr. H. R. Jarvis. 
“Torsion Meters,” by Mr. J. Hamilton Gibson. Paper, ‘‘ Notes on the 
Form of High-speed Ships,” by Mr. A. E.. Long. 

PuysicaL Society or Lonpox.—Friday, February 28th, at 5 p.m., in the 
Physics Laboratory of the Royal College of Science, Imperial Institute-road, 
South Kensington. Papers: ‘Contact Potential Differences Determined 
by Means of Null Solutions,” by Mr. 8S. W. J. Smith and Mr. H. Moss. 
“An Experimental Examination of Gibbs’ Theory of Surface Tension as 
the Basis of Absorption with an Application to the Theory of Dyeing,” by 
Mr. Lewis. 

Society or Arts.—Monday February 24th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lecture: ‘‘The Theory and Practice of 
Clock Making,” by Henry Hardinge Cunynghame, C.B. Tuesday, February 
25th, at 4.30 p.m. Colonial Section. “Irrigation in Egypt under British 
Direction,” by Sir Hanbury Brown, K.C.M.G. Wednesday, February 26th, 
at8p.m. Ordinary meeting. ‘‘The Problem of Road Construction, with 
a View to Present and Future Requirements,” by Prof. H. S. Hele-Shaw, 
LL.D., F.R.S., and Douglas Mackenzie. Friday, February 28th, at 8 p.m. 
Shaw Lecture on Industrial Hygiene: ‘‘The Removal of Dust and Fumes 
in Factories,” by John Scott Haldane, M.A., M.D., M.R.C.P. (Edin.), F.R.S. 





THE ENGINEER. 





FEBRUARY 21, 1908. 


The Future of Suburban Railways. 


It is becoming apparent that the principal steam 
‘ailways whose trains serve the metropolitan area 
have now begun to realise ihat but little, if any, 
hope exists of successfully meeting in the suburban 
traffic the competition of electric tramways owned 
by local authorities and not worked on a remunera- 
tive basis at the present time. No one would have 
ventured to predict at the beginning of the present 
century that many millions of passengers would 
have been lost to the steam railways in the working 
of the local traffic in consequence of the introduc- 
tion of electric tramways in London, that the 
diminution would be of annually increasing extent, 
and’ that---expectations of recovering any of the 
traffic -would be based upon’ exceedingly’ slender 
foundations. Yet this-is ‘precisely the ‘revolution 
which has been brought about in the short-distance 


the comparatively brief period of four or five years. 
The chairmen of certain of the leading railways 
running to the North and West of England, at the 
half-yearly meetings of the shareholders about two 
years ago, had the satisfaction of expressing the 
opinion that electric tramway competition in the 
vicinity of large cities and towns had reached its 
maximum intensity, or as it was concisely remarked, 
it had done its worst. This sanguine announce- 
ment very fairly represented the position of affairs 
at that time, and it possibly also still correctly 
reflects the situation at the present moment, but 
the observation merely applies to districts in the 
provinces which have a density of population which 
is small as compared with that prevailing in the 
metropolis, and it is therefore conceivable that a 
limit would soon be reached in the provinces in the 
number of passengers diverted from local railway 
services to the tramways. On the other hand, the 
density of passenger traffic in the metropolitan area 
is so enormous that, with a growing expansion in 
electric tramway construction, it seems impossible 
to say when the extreme boundary line will be 
struck in the transference of coaching traffic from 
the railways to the tramways. The extraordinary 
fact disclosed in this connection is that the constant 
migration of passengers from the one means of 
transport to the other is increasing, instead of 
relieving, the congestion of vehicular traffic in the 
streets, and as time passes away the deplorable 
spectacle of still further congestion will probably be 
seen, whilst the steam trains will be running 
practically empty in so far as local services are 
concerned. 

The steam railways in London, as already men- 
tioned, have lost many millions of passengers in 
recent years owing to the competition of electric 
tramways, although motor omnibuses have also 
played a certain part in assisting in bringingabout the 
diminution. It is, however, possible that very few 
persons have fully realised the magnitude of the 
decline which, it is well to repeat, is growing every 
year, and has become a serious matter to the com- 
panies. Although no figures are available for all 
the railways since the advent of electric traction on 
the tramways in London, we are able to give a few 
typical instances, the most complete of which 
relates to the joint system of the London, Chatham 
and Dover and South-Eastern Railways under the 
working union. Since the end of 1903 the passenger 
traffic on the combined railways has declined by 
nearly 13,000,000 persons, of whom 11,000,000 are 
third-class passengers in the suburban traffic, and 
the reduction in 1907 alone amounted to 5,000,000. 
It is unfortunate that totals for a similar period are 
not readily accessible in regard to the other rail- 
ways; but, taking such figures as are at hand, we 
find that the Great Eastern Railway carried 
4,137,000 passengers fewer in the second half of 
1907 than in the corresponding period in 1906, and 
no less than 3,820,000 out of that number were 
third-class passengers in the short-distance traffic. 
A further example is afforded by the London, 
Brighton and South Coast Railway, which incurred 
a loss of 1,250,000 passengers in the second half of 
last year as contrasted with the equivalent term in 
1906, whilst the diminution during the whole of 
1907 reached a total of 3,300,000, of whom 
2,750,000 related to the suburban area between 
London, Croydon, and Sutton. The final case to be 
mentioned that of the London and South- 
Western Railway, which suffered a loss of 1,328,000 
passengers in the London suburban traffic in the 
past half-year as compared with the corresponding 
period in 1906. 

The lowest estimate of the aggregate loss of 
passenger traffic by the steam railways in the 
metropolitan area in the past three years owing to 
the competition of the London County Council and 
other tramways may be put at 50,000,000 persons. 
Indeed, the Council's electric tramways, and exclu- 
sive of the horse lines, carried 126,000,000 persons in 
the year ended March 31st, 1905, and 183,000,000 
in the financial year ended on the same date in 1907, 
thus showing a gain of 57,000,000 in the short 
period of two years. The computed loss of the 
steam railways in three years will therefore be seen 
to represent a modest estimate in respect of rivalry 
from tramways, but the total does not include the 
adverse effects experienced from other tramways 
immediately outside the county of London, the 
motor omnibus traflic, or the slight competition 
from the underground tube electric railways. At 
the same time due allowance has to be madé; when 
considering the tramway statistics, for the natural 
expansion~in passenger traffic in consequence of 
improved methods of transport being rendered 
available; but bearing this in mind, it must ‘be 
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traffic has been greater than the fifty millions 
already mentioned. 

The railway companies, we are glad to observe, 
have now adopted the advice given to them in these 
columns on several occasions, and have started to 
develop the longer distance traffic, and to effect 
further economies in the suburban train services. 
It has become pretty well admitted, by the South- 
Eastern and Great Eastern Railways at all events, 
that there is no prospect of inducing passengers 
who have migrated from the one system to the 
other to return to the steam railways, and this 
admission is leading to the cultivation of the more 
distant traffic by means of the introduction of 
improved services, with, as has already been found 
on certain of the lines, more satisfactory results, 
which, in the course of time, should fully compen- 
sate for the loss inthe Londonarea. The maximum 
effects of tramway competition in the metropolis 
have, however, not yet been experienced, as various 
lines are still under construction, or awaiting con- 
version from horse to electric traction, whilst new 
lines of comparatively short lengths are projected 
for the purpose of linking up existing lines. It is, 
however, probable that until the present tramways 
have. been placed on a financially remunerative 
basis no important extensions of new tramways on 
main routes will be projected by the London County 
Council as now constituted, although it would be 
injudicious for the steam and other railway com- 
panies in London to put complete confidence in the 
possibility of any slackening of competition from 
this source in the future. 


Pickling. 


AMONGST the mysteries of iron and steel there 
exists one which has escaped general attention ; 
the expert and the steel worker are acquainted 
with it, but since, of its nature, it is the very re- 
verse of obvious, it is unknown save to a few, or 
at most is known to many only by name. Even 
the experts, it must be confessed, have the vaguest 
and haziest notions about it, and although they will 
quote you this striking experiment they have per- 
formed. or that mysterious failure they have 


witnessed, they are able, when a scientific explana- 
tion is sought only, to supply tenuous generalities 
which are wholly unsatisfying. 


The mystery to 
which we refer is that of the occlusion of gas or 
gases by metals, and particularly by iron and steel, 
and its influence upon the strength of the material 
so affected. 

That gases are absorbed by iron and steel at high 
temperatures is known by all workers in those 
metals. The occlusion of oxygen at the end of a 
Bessemer blow, for example, is only too well known, 
and the facility with which the surface of soft iron 
can be case-hardened is familiar. In this process 
the iron is heated highly in a box with carboniferous 
material, and although it is held that solid carbon 
actually finds its way into the surface of the metal 
and forms an alloy with it, there are good grounds 
for believing, as Graham showed many years ago, 
that carbonic acid gas plays an important part in the 
operation; or, again, the Krupp and Thwaite 
methods, carbonising of the face of an armour 
plate by keeping it in contact with coal gas or 
paraffin vapour, might be mentioned. It is known, 
too, without doubt, that hydrogen is absorbed by 
iron, and a smell of ammonia which has been 
observed on more than one occasion during the 
drilling of iron is ascribed to it. On the whole, it 
may be said that there is abundant evidence that 
iron and steel will, at high temperatures, absorb 
gases into themselves. It is believed, moreover, 
that at ordinary temperatures such occlusion may 
also take place, but the evidence is not, as far as 
we have been able to discover, very conclusive. In 
practical metal working the most notable manifesta- 
tion of this phenomenon is said to occur in the 
process of pickling. Pickling, as our readers are 
aware, is used by boiler makers and plate workers 
to remove the scale from steel, frequently with the 
object of making a good metal-to-metal joint. The 
Admiralty specify pickling for all boiler plates and 
tubes, but to many others pickling is anathema, and 
they will have none of it. It is generally performed by 
immersing the steel for a few hours in a very weak 
solution of hydrochloric acid. The oxide is thereby 
removed from the plate, and a clean metallic surface 
remains. During the chemical re-action hydrogen 
is formed,and, according to the theory, which we give 
for what it is worth, is occluded by the plate. This 
hydrogen, unless it is removed, causes considerable 
brittleness. Cases are on record where bundles of 
iron rods have, after pickling, broken short across 
when dropped on the floor, and a familiar experi- 
ment is to render a knitting needle brittle by the 





same treatment. If sulphuric acid is substituted 
for hydrochloric acid, the result is, according to 
Stromeyer, more marked. Years ago Dr. Ledebur 
found that steel wire lost 15 per cent. of its elon- 
gation and 39 per cent. of its ductility by 
pickling. The brittleness of galvanised iron 
wire may possibly be ascribed to the _pick- 
ling it receives before galvanising. During 
the recent inquiry into the boiler explosion at 
Greenwich, stress was laid upon the fact that a 
certain test piece, which broke with a very 
short fracture, had been pickled before bending 
Some experts affirmed that the acid might 
have such an eftect, others held that at most it 
could but touch the surface of the metal, and they 
could not conceive of anything like general per- 
meation of a thick plate by hydrogen. On this we 
might remark that a general weakening of the 
specimen would not appear to be necessary. The 
enormous effects of very slight surface defects are 
commonplaces of the knowledge of steel, and if it 
could be shown that the surface of pickled plate is 
locally weakened, it would be possible to understand 
the apparent brittleness that ensues. But the 
weakness would have to follow sharply defined lines. 
We could not, we take it, render a plate brittle by 
causing occlusion over a single well-defined patch 
as big as a penny; something more resembling a 
crack is necessary to start a fracture. But here we 
are face to face with another difficulty. If any such 
action as surface etching took place it could not be 
removed without considerable trouble. Now the 
effects of pickling can be entirely discharged by 
raising the temperature to 300 or 400 deg. Fah. 
Pickled plates in a boiler, it is held, lose their 
brittleness very soon after they have been in contact 
with the hot steam and water. Indeed, were that 
not so, it would be impossible to understand the 
Admiralty’s temerity in using pickled plates and 
tubes. It is assumed that at the temperature of a 
boiler all the occluded hydrogen is driven out of 
the plate, which returns to an absolutely normal 
condition. 

It will be observed that we have spoken with 
hesitation of the phenomenon under discussion. 
This is because we deem it wise to reserve judgment 
until we know far more from experimental research 
about a very curious matter. A certain amount of 
work on it has been done, more in Germany and 
France than here; but our knowledge is undoubtedly 
extremely limited, and until the power of iron or 
steel to occlude hydrogen, and the cause of a weak- 
ness in the material which can be dispelled by a 
moderate temperature have been thoroughly 
investigated, it is wise to believe with caution. 


Coal Dust Fuel. 


THIS article has no direct relation to the system 
of firing introduced by Crampton and others, under 
which coal was finely ground between burr stones 
and reduced to dust, which was blown into the 
furnace. It is intended to direct attention to the 
use of the fine coal which is produced at pits, and, 
in fact, everywhere that coal is handled. It is 
regarded when coal is cheap as a waste product; 
when coal is dear it assumes a certain value. In 
quality it is certainly, when new, as good as the 
large coal of which it is the débris. That it is not 
so valuable is a result of the difficulty met with in 
burning it. There are two principal systems in use. 
One consists in converting it into briquettes; the 
other in making a species of thick mud of it with 
water and charging it on a large dead plate just 
inside the fire door. Here it undergoes a species of 
coking. Being bituminous it agglomerates and can 
be pushed on to the fire-bars, which are set very close, 
without falling through the grate. A large grate is 
essential to success, and the furnace temperature is 
comparatively low. Burned in this way, under 
water-tube boilers, it gives very satisfactory results, 
and is much used in Belgium in spinning mills and 
generating stations. A slightly larger coal plays an 
important part on the railways, grates with from 
50 up to 70 square feet of heating surface being used. 
There are two—occasionally in very large engines 
as many as three—fire doors. The fire-boxes are 
very shallow, and the fires very thin. 

It is quite possible that within the next few 
months there will be a rise in the price of coal 
which will have very deplorable effects on the 
country’s industries. A direct result will be, no 
doubt, to stimulate inventors to provide methods 
of burning coal which under ordinary circumstances 
would not be regarded as worth consideration. 
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cost of manufacture is very considerable. Further. 
more, when they are made of bituminous ¢oa] they 
burn with much smoke, and are exceedingly dirty 
as everyone who has travelled much abroad knows 
to his cost. It has long, indeed, been the practice 
to retort them, so as to drive off some of the } ydro- 
carbon, the result being a fuel akin to “ Coalite” jn 
its characteristics. But under no circumstances 
can the briquetting machine solve the problem 
which is presented by the necessity for burning 
fine coal without any particular preparation. It 
is easier to deal with bituminous than dry coal—go 
much easier that we shall leave the latter out of 
consideration for the time being. How, then, shal] 
we set about generating steam with a fuel which 
will all pass through a sieve with six meshes to the 
square inch ? 

Experiments very carefully made show that jt 
cannot be successfully put into a furnace with a fan, 
because the finest portion catches fire and explodes 
the moment it crosses the threshold of the fire. 
door or its equivalent. Combustion is by no means 
perfect. Brick boiler fittings are injured, 
Thousands of pounds have been spent during the 
last thirty years, and yet we are unable to name a 
single plant at home or abroad where air. 
propelled dust fuel is being used to make steam, 
If success is to be attained, it must be by some 
system of mechanical firing which will permit the 
fuel to be heated and coked before it enters the 
furnace. To illustrate what we mean, let us 
suppose that in front of a boiler are placed a dozen 
horizontal tubes, the inner ends of which terminate 
at the dead plate, and that these tubes, some 4ft. or 
oft. long, are kept red hot. Let reciprocating plun- 
gers be fitted to them at the outer ends, and dust coal 
dropped into them each time the plungers are with- 
drawn. Thecoal would undergo a species of coking 
in the retort tubes as it was advanced step by 
step. The gas would escape into the furnace and 
there be burned, and the partially carbonised fuel 
would be pushed into the fire at each stroke of the 
plunger. We have here the ideal method of burn- 
ing dust coal. Unfortunately, it goes without 
saying that there are very considerable practical 
difficulties in the way; nevertheless, it is on some 
such lines that the problem will, perhaps, ultimately 
be solved. 

The thing to be kept in mind is that we have a 
material to deal with so fine that it is liable to be 
carried out of the furnace by a sharp draught, and 
is certain to fall through the bars of any grate that 
can be devised, unless its grains are made in some way 
to stick together. Is it possible to ignite the coal 
on a very large fireclay dead plate, taking the place 
of, say, the first half of the length of ordinary fire- 
bars, and then, from time to time, push on to the bars 
what is now an incandescent mass with some 
cohesion? Perhaps so. A Jukes chain grate seems 
at first sight to offer an excellent means of burning 
dust fuel; but although these chain grates can 
handle small coal and slack very successfu'ly, as 
now made they could not deal with dust. But a 
combination of the dead plate and the travelling 
grate does not present, it would seem, insuperable 
difficulties ; and experiments in this direction might 
prove commercially successful. It must not be 
forgotten, however, that coal dust is pretty sure to 
be dirty, and that it will, in consequence, be likely 
to make clinker. We cannot think that any attempt 
to make steam on a small scale with dust can be 
successful. The things wanted are big, slow com- 
bustion furnaces and water-tube boilers. 

That the preliminary partial carbonisation of the 
fuel would do much to prevent the evolution of 
smoke is more than probable, it is nearly certain. 
The system is as old as the days of James Watt, 
with whom, indeed, it apparently originated. He 
gave instructions to the stokers always to charge 
two or three shovelfuls on the dead plate at a time, 
and when the green coal had ceased to give off 
smoke, to push it forward on the grate, and then to 
charge the dead plate again. Inventors have either 
given this system little attention or they have had 
small success. Much more we have no doubt may 
be effected in the present than has been achieved in 
the past by working on the principle of pre-carbont- 
sation. We say this while perfectly familiar with 
various mechanical stokers, which all carry coal put 
in at the front of the grate backwards, either con- 
tinuously or step by step. We do not, however, 
know of one which will successfully handle dust 
coal, a fuel which is in some cases sold for about 
1s. 6d. a ton, while in others men are paid simply 
to cart it away as a nuisance. It may be worth 


remains to be seen whether or not satisfactory | while to add that during a coal famine in London 


methods of burning “smudge,” “ dead slack,’ and 
“dust ’’ can be devised. It is well to remember 
that briquettes are not an ideal form of fuel. The 


some years ago dead slack full of dust was sold to 
make steam in South London for 12s. and 14s. a ton. 
The quantities of dust coal available aye under no 
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circumstances very large, but enough of it can 
usually be had to make it worth while to devise 
means of burning it to advantage when prices rule 
fairly high. 


Boilers in the French Marine. 


THE voting of the estimates in the French Senate 
gave rise last week to an interesting discussion 
between the Minister of the Marine and certain 
Senators who criticised the way in which contracts 
were given out for the boilers to be fitted to the.six 
battleships now under construction. M. Fleury- 
Ravarin pointed out that during the past two o1 
three years there had been an enormous increase in 
the purchase price of the boilers, which he attri- 
buted to the fact that the supplies were now 
monopolised by Niclausse and. Delaunay-Belleville 
instead of tenders being invited from other makers, 
as was the case prior to 1901. The matter was 
further developed by M. Louis Pichon, who ques- 
tioned whether the Government was acting wisely in 
continuing to pin its faith in horizontal tube boilers 
when foreign navies were showing an increasing 
preference for vertical tubes. Seeing that turbines 
are to be fitted to the six new battleships, there was 
obviously an advantage in employing boilers having 
a higher steam-raising capacity, while the proba- 
bility of liquid fuel being used in the early future 
gave further importance to the vertical tube boiler. 
M. Pichon remarked that the French Marine had 
plenty of choice in the Dutemple-Guyot, Normand; 
and d’Allest generators, while the Babcock and 
Wilcox might have been admitted in competition 
with the Belleville and Niclausse. In a word, the 
Senators seemed to be of the opinion that Govern- 
ment was keeping too much in the old routine 
instead of profiting from the developments which 
are taking place in foreign navies. M. Thomson 
replied that if more was being paid for the boilers 
it was on account of the increasing dearness of 
material and the higher cost of labour due 
to recent legislation. He repudiated any idea 
that the makers were profiting from a mono- 
poly to impose heavier charges on the State. 
No exception could be taken to the value of the 
Belleville and Niclausse boilers, which each had its 
special qualities, and Government was quite safe in 
employing them. A Commission had _ visited 
England to inquire into the working of the Babcock 
and Wilcox boilers, and as_ the report did not show 
that they had any advantage over the French 
boilers there was no inducement to use them, the 
more so as Government would naturally give a 
preference to French generators when the conditions 
Were about equal. The Minister did not deal with 
the question of vertical tube boilers, contenting 
himself with saying that the experiments in France 
With liquid fuel were not sufficiently advanced to 
justify the introduction of new types of generators, 
and his allusion to oil as a foreign product implied 
that he did not consider the use of liquid fuel as of 
80 much importance to France as to some other 
countries. On the Minister urging that any inter- 
ference with the work being given out would 
Seriously delay the construction of the battleships, 
the contracts for the» Niclausse and Belleville 
boilers were confirmed. 
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OBITUARY. 


CORNELIUS LUNDIE. 


Mr. Lunpre, who has been described as the doyen of 
railway managers, and for a number of years was associ- 
ated with the Rhymney Railway, died at his Cardiff house 
last week in his ninety-third year. He was born at Kelso, 
county of Roxburgh, in 1815, and his early training was 
passed with Mr. Charles Atherton, resident engineer on 
the works of the Broomielaw Bridge, then being erected 
over the Clyde from Telford’s designs. He was next with 
Mr. Rhodes, at Durham, and afterwards had a long 
experience, first in New South Wales, with an interval of 


bush life during a time of depression in engineering | 


matters. He then returned to England, and took service 
under Mr. Brassey, father of Lord Brassey, and carried 
out a portion of the Caledonian Railway, and in 1855 
was engineer and manager of the Blythe and Tyne Railway. 
The year 1861 saw him in Glamorganshire, and he received 
& permanent appointment on the Rhymney Railway. 
At the time of his undertaking this the line was 
a long way behind the Taff Vale in its mineral con- 
nections, but to the observant eye, what with its 
proximity to the Bute Docks and great mineral areas 
which were certain to be opened out in a similar way to 
those of the Aberdare and the Rhondda Valley, there 
was a great future in front, and during the forty years 
and more of Mr. Lundie’s career with the Rhymney, 
results more than bore out the expectations. The con- 
stant developments in the district, keeping pace with the 
railways coming in to have an interest in the district, the 
constant fighting of Bills, and the necessity of extreme 
care in guarding the rights of his own line, meant a busy 
and strenuous life for him, and through it all he was 
regarded with great respect. A few years ago he resigned 
his position of general manager, but by urgent request he 
was retained in close consultation as a director. He 
lived to see his line increased six-fold in size. 


ARTHUR BALDWIN. 


WE regret to have to announce the sudden death of | 


Mr. Baldwin, which occurred at Kensington on returning 
from a meeting of the Fishguard and Rosslare Railway 
and Harbour Company. He was born in 1841, and from 
1892 has represented the Bewdley division in Parliament. 
In March, 1905, he was chosen as chairman of the Great 
Western Railway upon the retirement of Earl Cawdor 
after his appointment as First Lord of the Admiralty ; 
and notwithstanding varied and onerous duties in com- 
mercial life, had given marked and excellent service to 
railway interests. He was a Justice of the Peace for 
Worcestershire, chairman of the Metropolitan Bank of 
England and Wales, deputy chairman of the Central | 
Insurance Company, and associated with various colliery 
and other industrial enterprises. His loss in the Midlands 
and in South Wales is greatly deplored. 


| 


MORGAN W. DAVIES. 


Tue death took place on February 14th, at Swansea, of | 


Mr. Morgan W. Davies, a prominent engineer in the 
anthracite coalfield. On leaving school he was articled to 


M. J. Jones, mining engineer, and succeeded to his 
business. Among various appointments held by him was 


that of secretary of the South Wales and Monmouthshire 
Coalowners’ Association, consulting engineer to the 
Swansea Corporation, to various swners in the South 


Wales anthracite district, to the Llanelly Rural District | 


Council, the Swansea Rural District Council, &c. He 
carried out several important sewerage works in Wales, 


and superintended the erection of. various important | 
He-was an associate member of the Institution | 


bridges. 
of Civil Engineers, member of the Society of French and 
American Institutes of Engineers, and a F.G.S. 

















STEAM TURBINE YACHT VANADIS. 





THE steam turbine yacht Vanadis was launched from the 
shipyard of Messrs. A. and J. Inglis, Pointhouse, Glasgow, 
on the 23rd inst. Apart from the interest pertaining to this 
vessel as the latest example of a class of production for which 
the Pointhouse firm is noted—a further example of which, it 
will be remembered, is the King’s new turbine yacht 
Alexandria, now being completed at Pointhouse—it is worthy 
of note that the work of building and launching of this 
vessel has been somewhat out of the ordinary run. Her 
construction has been carried through alongside, and parallel 
to, the firm’s patent hauling-up slip, and this feature in the 
equipment of the Pointhouse yard has been requistioned for 
the floating of the vessel. When ready for sending off, the 
vessel was drawn across side-launching ways on to the 
slipway carriage, and released and run smoothly into the 
water by this means. One of our illustrations shows, from the 
after-end, the vessel on the carriage before being water borne, 
and the other the vessel afloat, alongside the building yard 
quay. This method of launching is, of course, no new process 
where hauling-up slips exist, and has frequently been adopted 
at Pointhouse in the case of even very much larger and 
heavier vessels than the Vanadis. 

This handsome new steam yacht, which is intended to be 
constantly used as the floating home of its owner, Mr. C.K.G. 
Billings, of New York, has been designed by Messrs. Tams, 
Lemoine and Crane, of New York, and while under construc- 
tion has been surveyed by Messrs. G. L. Watson. and Co., 
naval architects, Glasgow. She is 278ft. in length overall, 
255ft. on the water-line, 32ft. 6in. in breadth, 19ft. in depth, 
and has a shade-deck, a top-gallant forecastle, and a long 
range of steel deckhouses amidships. The owners’ and guests’ 
quarters occupy the space immediately forward and aft of the 
machinery space. The officers and crew are forward, and the 
stewards and servants right aft. The engineers and firemen 
have quarters at each side of the engine-room below the main 
deck. The owner’s private rooms occupy the after-end of the 
deckhouse on the main deck, and on the cabin-deck are eight 
large state rooms arranged en suite. The sitting rooms are 
on the main deck, and immediately forward of the owner's 
rooms there is a reception room and a drawing-room. The 
dining-room is a large apartment in the forward end of the 
deckhouse. In the fore-end of the house on the shade deck 
is a smoking-room, and in the aft end the chart room. The 
ventilation throughout is well arranged. Besides the usual 
skylights, side-ports, &c., there is a system of mechanical 
ventilation by fans and ducts. The yacht has a complete 
electric installation, including an electric hoist from the 
state rooms to the pantry. The electric work is being carried 
out by Claud Hamilton, Limited, Glasgow. 

The propulsive machinery of the Vanadis is being supplied 
by the builders. It consists of three Parsons turbines 
driving three propellers, capable of developing about 3000 
horse-power ; steam will be supplied by two large Scotch 
boilers. 


THE LABOUR DISPUTE. 


THE position in the shipbuilding and engineering in- 
| dustries is exceedingly grave—graver, indeed, than has 
| probably ever been experienced within the memory of the 
| present generation, for by the end of the current week 
there will be an almost general strike and lock-out of the 
engineers and shipbuilders on the North-East Coast. It 
is calculated that over 60,000 men will be thrown out of 
work in that district by the refusal of the engineers, ship- 
wrights, joiners, &c., to agree to a reduction of wages, 
which the majority of the trades engaged at the ship- 
| yards, &c., have already accepted. The shipwrights and 
joiners have been three weeks on strike already, 
and practically against the advice of their execu.. 
| tives, for the officials counselled the men in the 
| first instance to agree to the reduction and follow 
the example of the bulk of the other classes of 
workmen. That advice was ignored, and the em- 
| ployers at the shipyards found that they could not keep 
| their works going in the absence of the men on strike, and 
| thus had to give notice to those who were at work that 
| the yards would be closed at the end of last week unless 
in the meantime the shipwrights, &c., agreed to resume 
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on the terms which had been generally accepted. Last 
Friday a conference was held between the shipbuilders 
and the, representatives of the men, but without any 
settlement being reached. The masters, however, 
arranged that the notices should not take effect for 
another week, and-that-in the meantime the delegates of 
the shipwrights and joiners should obtain from the men 
whom they represented full powers to arrange a settle- 
ment; it was alsoagreed to holda further conference to-day. 
But the men have refused to confer any such powers on their 
delegates, nor are they prepared to agree to the reduction 
claimed. The employers are not likely to modify their 
terms, when so many classes of their men have accepted, 
and it is difficult to see how the closing of the yards of 
all the firms who are in the masters’ association ‘can be 
avoided. Only two or three firms are outside the associa- 
tion. To complicate rhatters further, the men at the 
ship-repairing yards and dry docks have determined to 
stop wock; indeed, some of them have already ceased, 
and ship repairing, shipbuilding, and marine engineering 
will all be brought to a standstill next week. Some of 
the ship-repairing firms will endeavour to complete the 
work in hand by aid of the apprentices and labourers, 
and there is a good deal of work in progress at these 
yards. Already the labour difficulties on Tyneside is 
seriously affecting business, for ships that were to be 
repaired there have been ordered elsewhere,‘and much 
trade will undoubtedly be lost. 

On the top of this trouble comes the dispute with the 
engineers’ unions. The members of the Amalgamated 
Society of Engineers, the Steam Engine Makers’ Society, 
and the Machine Workers’ Association on the North- 
East Ceast had by last Monday to state definitely 
whether they would accept a reduction of wages called 
for by the employers, or come out on strike. They voted 
by ballot, with the result that 6140 were fora strike and 
1307 against it, the majority for the strike being thus 4833. 
The claim of the masters in the first place was for 2s. 
per week reduction on time rates and 5 per cent. on piece 
rates, but the demand was subsequently modified to half. 
The reduced claim was also refused, though all the other 
trades engaged in the engineering shops—there are 
twenty-two of them altogether—accepted the modified 
reduction to come into effect at the close of this week. A 
considerable number of the engineers have already come 
out on strike; in fact, some ceased work on Tuesday. 
There are 11,500 members of the Amalgamated Society 
of Engineers, 1500 of the Steam Engine Makers’ 
Society, and 1000 of the Machine Makers’ Association 
concerned in the strike, which so far is confined to the 
North-East Coast, but it is feared that it will spread to 
other districts. It is ten years since there was a general 
strike in the engineering industries of the district, and 
the men seem to be spoiling for another fight. The 
Amalgamated Society has some £800,000 of funds at its 
back, and a good many predict that the fight will be a 
lengthy one—probably three months. Feeling undoubtedly 
runs high on both sides. 

There is, however, a ray of hope that some way out of 
the trouble may yet be found, for yesterday it was made 
known that Mr: Lloyd George had invited Sir Andrew 
Noble and Sir Benjamin Browne to meet him in London 
and discuss the matter. It is, however, difficult to see 
what can be done as long as the men hold out against a 
reduction, as with the shipbuilding and shipowning busi- 
nesses very depressed, the employers in many cases are 
almost as willing to close their yards as to keep them open. 





CopPER AND Brass INSTITUTE.—At a meeting of copper and 
brass manufacturers, engineers, and others, held in Manchester 
o1 February 13th, 1908, Mr. W. H. Johnson—-Messrs. Richard 
Johnson, Clapham and Morris, Limited, Manchester—was elected 
to thechair. It was unanimously resolved to form a ‘‘ Copper and 
Brass Institute,” the objects of which are to be similar to those 
of the ‘‘ Tron and Steel Institute, viz. :—(1) To afford a means of 
communication between members of the trades in question, bear- 
ing upon their respective manufactures, excluding all questions 
connected with wages and trade regulation. (2) To arrange 
periodical meetings for the purpose of discussing practical and 
scientific subjects relating to the manufacture, working up, and use 
of the non-ferrous metals. It is not the intention of the founders 
to limit the Institute to the copper and brass trades, but to include 
all those connected with the commercially important non-ferrous 
metals and their alloys, as lead, zinc, tin, aluminium, nickel, silver, 
gold, platinum, &c. &c., and their alloys. In order to obtain a 
much wider and fuller discussion than was possible at the prelimi- 
nary meeting, and to define the constitution and method of pro- 
cedure of the Institute, it is proposed to hold a meeting in the 
Midland Hotel, Manchester, on Tuesday, March 10th, at 4 p.m. 


CLEVELAND INSTITUTION OF ENGINEERS.—In connection with 
this Institution, on the invitation of the President, Mr. C. H 
Ridsdale, of the North-Eastern Steel Works, and the Acklam Iron- 
works, Middlesbrough, a well attended conversazione was held on 
Monday evening at Middlesbrough. Many interesting scien- 
tific apparatuses, &c., were exhibited and explained. Mr. J. E. 
Stead, F.R.S., described Bauman’s method of taking etch-auto- 
sulphur prints with a view of determining the quantity of sulphur 
in iron or steel by means of bromide paper steeped in sulphuric 
The steel or iron is smoothed and polished’ and brought into 
direct contact with the bromide paper. The colour of the print 
shows the percentage of sulphur in the metal. A number of prints 
from various qualities of Cleveland and Staffordshire pig iron, and 
also of the inside of an ingot were shown. Mr. Stead also exhibited 
the Malar bomb, which, it was stated, is becoming generally 
recognised as the best instrument for determining the 
heating powers of any kind of fuel. Messrs. C. A. Parsons 
and Co, Heaton Electrical Works, Newcastle-on-Tyne, showed 
Duddal’s oscillograph for investigating very rapid variations 
in electrical pressure and current—it will detect variations 
as small as the one four-thousandth part of a second. The 
same firm exhibited Horn’s tachograph for testing the sensitiveness 
of governing of turbines. Mr. Joseph H. Harrison, late president 
ofjthe Institution, who has recently been on a business visit to the 
Ural ironmaking district in Russia, showed some interesting iron 
art castings produced there. Messrs, Hanson, Brown and Co., 
Middlesbrough, lighted up the hall for a portion of the evening by 
means of two specimens of the Cooper-Hewitt mercury vapour 
lamp. Among the other exhibitors were the British Thomson- 
Houston Company; the Cambridge Scientific Instrument Com- 
pany, Cambridge; Messrs. Jarvis Brothers, Middlesbrough ; 
Messrs. Warren, Beattie and Co., Middlesbrough; Messrs: Worth, 
Mackenzie and Co, Phoenix Engineering Works, Stockton on- 


‘Tees, 


acid. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE GREENWICH EXPLOSION, 

Sir,—I think many of your readers will be sorry unless all the 
facts about this explosion are brought to light. Failures are more 
instructive than successes, and this is peculiarly the case with 
steel. If your readers will ask themselves if they ever met with 
a case of failure of a steel plate which could have been foretold in 
the test-house, I think they can give only the one answer, 
Naturally, ‘‘ No, they have not,” and this is just what it ought to be, 
because if the steel did not pass the tests 1t would not be used, 
Thus it occurs that all failures in practice are in plates officially 
certified as being trustworthy. Thus it may be said that every 
failure gives the lieto the test-house, Consequently it follows that 
the failure can teach us something that the test-house cannot ; and 
so it happens that a steel failure is more instructive than a steel 
success, always, it being understood, that we get the value out of 
the failure by dealing with it properly. 

Now, the inquiry carried out at the National Laboratory after 
the explosion goes to show that the material of the plate made by 
Messrs. Beardmore was good; but this ‘‘ good” plate came to 
grief and caused death and destruction of property. I really do 
not think that these events support the opinion of the test-house 
experts, and Mr. Milton does not accept their conclusions. But, 
for the sake of argument, say that the plate was ‘‘ good,” and ask 
what the word means. It means nothing but that if the plate had 
been called upon to withstand forces to which it was not sub- 
mitted, such as pull and impact, it would have behaved very well. 
But the pull to which it was subjected while doing its work in the 
end of the storage drum was so far beneath the strength of the 
plate that an immense margin of safety existed ; and inasmuch as 
noone intended to hit the plate with sledge hammers, the impact 
test was of no value. The thing really wanted was information as 
to whether the steel was or was not one that would bear flanging 
and stretching and riveting without cracking, and this is just 
where the test-house broke down, both at Beardmore’s and at 
Bushey. It seems to me that we ought to have an entirely new set 
of tests, consisting in flanging plates in the hydraulic press. 

For consider what happens. In the testing machine the 
specimen is always cold ; the flanging is done hot. Then look at 
the changes in molecular rearrangement that go on. We have 
at one side tension, at the other extension. In the test-house 
aspecimen is bent cold, and this is considered a far more severe 
trial than bending it hot. This does not follow at all, and in any 
case the conditions of cold bending and hot flanging are quite 
different. But this is not all, or nearly all. 

Some.of your readers may have been at the Dusseldorf meeting 





of the Iron and Steel Institute, of which I am an old member, | 


and they will no doubt remember the remarkable statement made | 
by Mr. Stead, to the effect that it was little short of criminal to | 


put steel that had not been heat-treated after working to use in | 


any way that might by its failure cause loss of life. This is but 
the expression of an individual opinion ; but who can afford to 
neglect the opinions of so eminent a metallurgist ! 

I want some one who knows to tell us what was the heat treat- 
ment to which this flanged plate was submitted. Was it annealed 
after the flanging, or was it cooled suddenly ? 

I remember some years ago that three or four plates for large 
boiler ends were flanged and left in the yard all night. In the 


—_—_, 


One hoped that as motor car engineers had shown how to : 
duce light vehicles, the railway engineers would have taken 
lesson from them. . 

I believe some of the large passenger coaches weigh as much 
15 tons, and if the coach carries seventy passengers, this ubenen 
deadweight of 4°3 ewt. for each passenger. si, 

Now, a motor car weighing 15 ewt. will carry four Passengers 
plus weight of engine, gear, petrol, and water, say, 5 ewt. or ever 
more, or a weight, counting the engine, equal to seven passenger, 
and some baggage, or 2°15 cwt. per passenger ; and although the 
speed is not equal to that of a train, I expect the strains on “ 
rough road or going round curves are quite equal to that which ; 
railway coach is exposed to-—that is, weight for weight. 

Here is a deadweight of just one-half. Cannot our railway 
engineers cut down the weight of their coaches by one fourth pa 
even one-third, to the saving of the road and the coal bil] / 

The answer would probably be that the high speeds of the 
— day demand this great deadweight. But are these very 

igh speeds necessary ! Many people do not think they are, {f 
Government should ever take over our railways, I think we must 
expect a reduction in speed, for there would be no competition, 

Again, one often sees a huge engine run on a train over a com. 
paratively level road, but the big engine is required because on 
‘some part of the line there is a steep bank, so we find the hig 
engine used on a 200 or more mile run, because there is 11) incline 
of afew miles that a somewhat lesser engine could not cliinb at a 
decent speed. 

1 would suggest that on these banks the engine should be 
assisted by electricity. If one or both the guards’ vans were 
fitted with electric motors, to pick up current from a third rail on 
the bank, the lighter engine could do the work of these colossj, 

Instead of scrapping all the out-of-date locomotives, one or two 
could be used as fixed engines to work the dynamo— engine and 
dynamo being started when train is signalled. 

February 14th. A RAILWAY SHAREHOLDER, 


RAILWAY SIGNALLING, 


Sir,—I have read with interest several letters and articles lately 
on the subject of railway signalling. It seems to be generally 
accepted that in these days of express travelling too much depends 
on the personal equation of the engine driver, and that some 
method of automatic signalling is becoming absolutely ne essary, 
I have read of various methods of drawing the driver's attention 
to signals by an electric bell in the cab, &c., but all these methods 
still depend on the driver's hearing or eyesight. As | understand 
it, what is really required is a method of stopping the train outside 
the driver's ioaciaien and I have been surprised that | have not 
yet seen any suggestion of a way of accomplishing this: hence 
this letter. 

Of course, there may be something against my idea, but |, 
though I have spent a good deal of thought on the subject, cannot 
find anything. 

The idea is simply the same as that employed with model loco. 
motives, /.¢., a projection between the rails, actuated by the signal 
levers, which in its turn actuates a lever on the engine which shuts 
off steam or reverses the engine ; so that if the signal is against 


| the train, the projection between the rails would automatically 


morning it was found that the flanges and plates had parted | 


company. 
with the Greenwich plate ? 

In old times, in the early days of steel, cracks were always 
pretty big. In the present day they are not bigger than hairs, 


May not something of the same kind have cropped up | 


and they seem to do just what the cut—not a scrateh—made by a | 


diamond does to glass, In iron plates, cracks do not run through. 
The fabric is, so to speak, ‘‘twilled,” and will not tear, even if 
cracked half through ; but steel is not twilled, and will tear. One 
of the particular things we have to find out is, are there or are 
there not microscopic cracks in any given specimen of steel ? 

The thing wanted now is a precise account of the sufferings 
which the plate that failed had undergone. Much prominence 
was given to the “‘nosing,” but nothing has been said about what 
preceded the nosing, and in this connection it is well to keep in 
mind that there is only one safe temperature at which to punish 
steel, and that this temperature varies for different steels, and 
that the difference between the right and the wrong temperature 
may not be greater than that between the early morning and the 
noontide of a summer day. M.I. AND S. INST. 

Westminster, February 18th. 





[If our correspondent will refer to our account of the inquiry, | 
he will see that this particular plate was flanged hot; it was then | 


reheated all over, and the manhole opening was punched, ard it 
was again reheated all over for the flanging of the manhole. 


| account has been increased by £16,646. 


Finally, it was placed with other plates in a mill and allowed to | 


cool slowly.—Ep. THE E. | 


Srr,—In all the elaborate reports and other matter that have 
been published regarding the above, I have failed to find any 
information on the following points :— 

(1) The radius, or versed sine, of the end which failed. This 
information is essential for any calculation as to its strength. 

(2) Whether the design of the end was considered satisfactory 
by the Commissioners, assuming the material and workmanship to 
beso. The Board of Trade Surveyor, if I recollect rightly, stated in 
his report that the design was good, which surprised me, seeing that 
the Board of Trade rules require such ends to be stayed, and this 
one had nostays. Personally, thoughlike many other boiler makers 
I have frequently used such ends, I have always felt nervous about 
them for any but small sizes, and should not care to be responsible 


for adopting an end of this sort for so large a diameter and so high | 
My fear would be that it might in | 


a pressure without stays. 
course of time fail by grooving at the bend of the flange, and I 
think the present accident was probably due to such action, 
hastened and assisted by the nicking due to the use of the blind 
snap of the riveting machine. 


I had expected that this serious accident wouid have raised the | 
whole question of the design of such ends, and the above remarks | 


are made in the hope of eliciting some expert opinion on the 
subject. BoILERMAKER. 

[The radius of the dishing of the end of the drum was 4ft. 6in. 
Ep. THE E. } 

Str,—The only external evidence of the cause of the drum 
explosion at Greenwich was a crack onthe root of the flange outside 
2,;in. long, and this to a practised eye would at once suggest 
internal grooving, which might be anything from 2ft. to 4ft. long, 
and this on an unsupported end would mean a serious reduction 
of strength, much more serious than in the end plate of a 
Lancashire boiler, where such defects are quite common, and are 
not considered dangerous. The crack in question has followed a 
clearly-defined course, such as we should expect to find from 
grooving, whereas cracks arising from bad treatment or from 
unsuitable material are erratic and inexplicable. The grooving, 
however, has taken place, I admit, with remarkable rapidity. 

Bolton, February 17th. R. W. 


HEAVY RAILWAY ROLLING STOCK, 

Str,—As a railway shareholder, one views with alarm the 
increasing weight, not only of locomotives, but of rolling stock. 
The huge South-Western Railway engine described in your last 
issue must not only be expensive to work, but terribly trying to 
the road, 


control the engine, and though the train would still run some 
distance with the steam shut off, still it would be impossible for 
the driver to be in ignorance of the fact that he must apply the 
brakes. Even so, I fancy that this method might easily be 
extended to act on the brakes as well, thus enabling the signalman 
to bring the train to a standstill even if both the driver and fire 
man were asleep. H. SNowpon, Capt. R.A. 
Madras, January 29th. 


THE BENN FRICTION CLUTCH, 

Srr,—The diagrammatic figure-—No. 5—in your description of 
the above, appearing in THE ENGINEER for February 7th, being 
much exaggerated for the sake of clearness, shows the spiral 
springs very considerably extended. This may give your readers 
a wrong impression, and we should like to emphasise the fact that 
in actual work the spring extension is almost infinitesimal, as the 
longitudinal travel of the parts in this clutch is small, although 
the clearances obtained between the friction surfaces, when the 
clutch is out of gear, are large. 

THE UNBREAKABLE PULLEY 
LIMITED, 


AND MILLGEARING 
COMPANY, MANCHESTER 
Manchester, February 17th. 


AUSTRALIAN NOTES. 

THE report of the working of the ‘Tasmanian railways for the 
year ended 30th June last is only now published. 

An improved revenue is shown over the previous year. 


Capital 
Of this £7646 was spent 
on additional carriages and wagons ; £6651 on additions to build 


| ings, sidings, &c.; £1619 on one-quarter cost of rails and fastenings 





for re-laying lines with heavier rails, 
The large increase in working expenses is due to the renewal of 
rails, locomotives, carriage and wagon stock, and the deviation of 
the Bridgewater Bridge. : 
The prosperity of the State during the past year is reflected in 
the increased coaching and goods traffic on nearly all parts of the 
railwey system. ; 
It is expected that the cost of replacement of line and rolling 
stock will be heavy during the next few years. 
Synopsis of working compared with previous years : 
1907. 1906. 
Capital expended 3,926,713 
Miles open. . 463 
Gross earnings... 
Working expenses .. 
Net earnings Salen, Phe ‘ 
Working expenses to gross earnings 
Net earnings to capital expenditure 
Passenger journeys ‘ .- No. 
Goods tonnage tons 
Train miles , 


241,188 
172,601 
68,587 
71°56 
860,519 
399,487 
945,918 


FortHcoMING Motor SHow —Next morth—to be precise, from 
the 21st to 25th—Cordingley’s thirteenth international motor show 
will be held at the Agricultural Hall. Both business and pleasure 
vehicles will have a large display ; not only will many new types 
of British automobiles be exhibited for the first time, but, we are 
informed, there will be several new continental cars to be seen. 
The heavy vehicle section will include lorries and vans for ordinary 
delivery work, as well as municipal vehicles and those for public 
service. Among the innovations that will be made is an inventors 
section, in which will be given a demonstration of the interest with 
which men of ingenuity are tackling the minor problems ass« ciated 
with the development of the automobile. An aéro section will 
again be a feature of the Exhibition. 

RoyaL METEOROLOGICAL SocteTy.—The monthly meeting of this 
Society was held on Wednesday evening, the 19th inst., at the 
Institution of Civil Engineers, Great George-street, Westminster, 
Dr. H. R. Mill, president, in the chair. Mr. C. Browett read a 
paper describing the formation of ‘snow rollers” which he 
observed at Ryton-on-Dunsmore, near Coventry, on January 
29th-30th, 1907. A paper by Mr. Ernest Gold, on a ‘‘ Comparison 
of Ships’ Barometer headings with those Deduced from Land 
Observations,” was also read. This contained the result of @ 
preliminary investigation undertaken at the Meteorological Office 
into the relation between the barometer readings taken on ships 
during their passage across a line between Falmouth and Brest, 
and the readings deduced for the ships’ positions fron the observa- 
tions at these places and the trend of the isobars, on the assump- 
tion of regular pressure changes, 
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POWERFUL STEAM MOTOR FIRE ENGINE. 


WHAT is claimed to be the most powerful motor steam fire 
engine in the world has just been built by Messrs. Merry- 
weather and Sons, of Greenwich-road, London, for the 
Shanghai Fire Brigade, It is of the ‘‘ Fire King’’ pattern 
with which our readers are familiar, and is especially interest- 
ing as having a pumping capacity of 800 gallons per 
minute The boiler is of the quick steam raising water-tube 
type. The pumps and propelling machinery are combined in 
one engine, with simple gear for engaging the road wheels or 
the pumps as required. The engine is of the vertical direct- 
wting type, with two inverted steam cylinders each 8}in. 
diameter driving a steel crank shaft, and link motion reversing 
gear is provided. The pumps are each 6in. diameter, and 
are placed below the shaft, the pistons of these being provided 
with quick hitching couplings, sothat they can, we under- 
stand, be put in gear with the’engine in less time than is 
taken for the delivery hose to be connected up. The rear 
wheels are driven by sprockets and steel roller chains from a 
countershaft with differential gear, which can be put into 
gear with the engine crank shaft by means of a sliding pinion. 
The boiler is fired with oil fuel through a special spray 
burner, and full pressure can be raised from cold water in six 
to eight minutes from the time of lighting up. This time, 
however, can be reduced through the agency of a gas burner, 
which would enable a low pressure of steam to be maintained 
always in the boiler, so that on an alarm a turn out could, 
so we are informed, be effected in about a minute 

'he wheels are of the artillery pattern, and are fitted with 
solid india-rubber Clincher tires, 5in. section in front and 
twin din. in rear. Tanks are provided for carrying 75 gallons 
of oil fuel for the burner, and large water tanks are also 
fitted to hold about 150 gallons, for supplying the boiler 
when running on the road. When the pumps are working, 
these water tanks are automatically filled from the main 
pumps ready for the run home. The suction hose is 6in. 
diameter, and four delivery outlets are fitted for 2fin. hose. 
A pressure of 1201b. is maintained when serving a 14in. jet. 
A large box is fitted over the front part of the carriage frame 
and provides seats for drivers and firemen. The suction hose 
is carried connected to the pumps with a strainer attached 
ready for use, and 1000ft. or more of canvas hose, with stand 
pipes, branch pipes, and the usual gear can be stowed in the 
hose box. Along the road a speed of 20 to 30 miles per hour can 
be attained on the level, whilst hills with gradients as steep 
is 1 in 6 can be negotiated. The steering is irreversible, and 
two powerful brakes are fitted, one a foot brake acting on the 
differential, and the other a hand lever brake acting on the 
chain ring drums on the rear wheels. 

Recently, before being shipped abroad, the engine was sub- 
jected to severe road tests in the neighbourhood of the 
The steep hills leading to Blackheath were, 
so the makers inform us, mounted with ease, and the engine 
Was afterwards taken along the main road between Catford 
and Bromley till the Southend pond was reached, at the 
junction of the Bromley and Beckenham roads. Here an 
exhibition of its pumping powers was given, commencing 
with a powerful 1$in. jet, and afterwards showing two, three, 
and four jets simultaneously. The tests were satisfactory, 
the road running and pumping capabilities of the engine 


being goc dl. 


makers’ works. 


A NEW DRIVING GEAR. 


A NEW form of driving gear for hand, foot, or power-driven 
mac hinery has been patented by Mr. E. W. Colman, of 22, 
'he Embankment, Twickenham. This gear, which we have 
recently seen applied to a Boby butter churn, enables a 
rotary motion to be obtained from the to-and-fro movement 
of a lever in a very simple manner. With the aid of the 
accompanying illustration, which, as a matter of fact, shows 
the system adapted for propelling a boat, the principle of this 
gear can readily be followed. On the main shaft K, which 
carries the fly-wheel, two free wheels are mounted. To the 
operating lever A are attached two chains B! and C’', the 
chain B! being attached above the fulcrum of the lever and 
the chain C! below the fulerum. The chain B' passes over 


one of the free wheels and the chain C' over the other, the 
ends of both chains being attached separately to springs fixed 
to the base of the machine as shown at B* and C’. The two 
free wheels are so fixed to the shaft K as to cause it to 
revolve only when either of the chains B! and C! is pulled by 
the lever A, therefore, when the lever is moved in the 
direction of G the chain B' is pulled, which causes the shaft to 
revolve, while the chain C' is drawn back free over the wheel 
C by the spring C?. When the lever is moved in the 
direction of H the chain C! is pulled and causes the shaft K 
to revolve, while the chain B' is drawn back by the spring 
3”. When the machine is not being used the lever A 
assumes a perpendicular position, owing to the half extended 
springs counterbalancing each other, and the lever can 
therefore be moved in either direction to start the machine 
in motion. It will be seen that in the illustration the power 
is transmitted to the propeller shaft P through the medium 
of a chain, but this part of the illustration has no connection 
with the method of driving. The gearing and fly-wheel are 
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FREE-WHEEL DRIVING GEAR | 


not essential in every machine any more than with any other 
form of drive. It is obvious that the idea may be applied to 
numerous different machines, and judging from the example 
of its application which we have inspected, it ‘should prove 
more convenient in many cases*than the. ordinary hand- 
wheel commonly fitted to machines operated by manual 


power. 


150-TON ELECTRIC CANTILEVER CRANE. | 


THE North-Eastern Marine Engineering Company, Limited, 

is erecting a 150-ton electric cantilever crane in substitution 

for the existing 100 tons sheerlegs at its wharf at Wallsend- 

on-Tyne, and the contract has lately been let to Sir William | 
Arrol and Co., Limited. The crane is to be capable of 
lifting the maximum load at a radius of 85ft., and 80 tons 
at a radius of 133ft. The structure will be carried on 
foundations formed of jour steel cylinders sunk to a depth 
of about 70ft., and filled with concrete. The work of con- 
structing the foundations has also been entrusted to Messrs. 

Sir William Arrol and Co., Limited, who have designed and | 
constructed special appliances for the use of compressed air | 
in the process of sinking the cylinders for this class of work. | 
The tower carrying the revolving jib is to. be constructed | 
entirely of steel, and to be 40ft. square at the base, tapering | 


to 35ft. at the top. Massive girders at the top of the tower, | in 


| 


7ft. 6in. deep, will support the roller path and rollers upon | 
which the jib will rest. The jib, consisting of braced steel | 
girders 26ft. deep, is to have a total length of 240ft., the long | 
arm extending 150ft. from the centre of the tower supporting 
it, and the short arm 90ft. on the other side of the centre. 
The jib is to be supported upon a live ring of steel rollers, 
and is to be capable of making a complete revolution in both 
directions. The total height of the crane from the ground 
to rail level on the top of the jib will be 154ft. The machinery, 
which is to be supplied. by Stothert and Pitt, Limited, of 
Bath, will be placed in a house on the end of the jib, and 


tinuous current at a pressure of 500 volts. The machinery 
will consist of main and auxiliary hoisting, racking, and 
slewing motions. Two motors are to operate the main hoist 
with series parallel control, and there will be one motor for 
each of the other motions. The lifting hooks will have a 
total range vertically of 173ft., and a range horizontally on 
the jib of 113ft., which will enable the crane to deal with the 
machinery and boilers for vessels of the largest type yet con- 
structed, under all conditions.of tide. 





ROLLER STEADY FOR MILLING MACHINES. 


A NEW attachment which can now be supplied, when 





| required, with their various sizes of milling machines, has 


been introduced by Alfred Herbert, Limited, of Coventry. 
The attachment consists of a roller steady for supporting the 


| arbors of horizontal milling machines, and for it important 


advantages are claimed. The firm has recently patented this 
apparatus, and it considers that it enables great improvements 
to be made where work is being done with gangs of cutters. 
As will be seen from the accompanying engraving, the 
plate forming the body of the apparatus is bored to fit the 
overhanging arm, and is clamped to it in the manner which 
will be clearly appreciated from the engraving. The rollers 
are of hardened steel and run on hard steel pins ; both roller 
slides are adjustable, so that each roller can be brought into 
proper contact with the arbor. The felt wiper can be rapidly 
adjusted to any required position, being held in position by 
friction pads. The steady rollers can run against the ordinary 
distance collars of the arbor if required, but it is considered 
preferable to use a hardened steel distance collar on the arbor. 
It will be seen that this steady can be swung down into 
position after the arbor, with all its cutters, is in position on 
the machine, and after the work is done the steady can be 
swung out of the way, enabling the arbor with its cutters to 
be taken off and stored without taking the cutters off the 
arbor. It is admittedly the best practice not to dissemble 

















MILLING MACHINE STEADY 


gangs of cutters when once set up, and most of the leading 
manufacturers who do repetition milling provide an arbor 
for each gang of cutters. This avoids inaccuracy due to 
grirding cutters on arbors other than their own, and avoids 
inaccuracy due to the continual removing and replacement of 
the cutters. With the ordinary form of intermediate support 
it is impossible to do this, but with the form shown in the 
engraving it is claimed that no trouble is experienced in 
steadying the cutters, and that they can always remain on 
their arbor. 

The steady supports are made narrow so as to enable them 


| to be used in a narrow space between two cutters. Another 


advantage claimed for the apparatus is that it enables the 
smallest possible cutter to be used, as it occupies no space 


| under the arbor; and it is pointed out that in cases where 


work is already set up and chatter or vibration manifests 
itself during the progress of the work, this steady can be 


| easily applied without unsetting the cutters. In special cases 


flat segmental bearing pieces are used instead of rollers where 
the space between two cutters is too narrow for the rollers, 
but for general work rollers are to be preferred. 

It is often found that an intermediate support is dispensed 
with on a milling machine on account of the difficulty 
heretofore experienced in setting it up, but with this device 
the support can, the makers inform us, always be kept on the 


| overhanging arm and simply swung down when required. 


Can A GAs ENGINE BE DISTRAINED FOR RENT!—The above 
interesting question came before the Court of King’s Bench, 
the case of Crossley Brothers, Limited, v. Lee, which is reported 
in a recent issue of the Law Reports. It appeared that 
the plaintiffs had supplied a gas engine to one Jones, a tenant 
of the defendant, under a hire-purchase agreement. By virtue 
of this document, until the purchase price was paid off, the engine 
remained the sole property of Messrs. Crossley. Jones having 
allowed his rent to fall into arrear, the defendant seized the gas 
engine, amongst other thing's, under a distress. Messrs. Crossley 
then brought this action, alleging that as the gas engine had 
become fixed to the freehold it could not be distrained. The 
engine was affixed in the following manner :—An excavation made 
in the concrete floor of the basement was filled with concrete 
grouting, in which four vertical bolts were cemented, so that they 
projected above the floor. The bolts were then passed through 
holes in the base of the engine, and nuts were then screwed on to 
the bolts. The County-court judge held that the engine could 
be distrained by the landlord ; but the Divisional Court reversed 
this decision, holding that the above method of fixing caused the 
engine to become attached to the freehold. In the result Messrs. 
Crossley were held entitled to judgment. Without going 
into any legal technicality, one extraordinary point about the 
decision may be noticed. Assuming the tenancy had run out 
before the expiration of the hire-purchase agreement, the gas 





will be electrically driven by five motors operating with con- 


engine would have automatically vested in the landlord, because 
it was annexed to the freehold, 
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AUTOMATIC RACK-CUTTING MACHINE. 


A MACHINE specially designed for use where quantities of 
racks are required, the teeth of which are to be cut from 
the solid steel, has just been completed by Messrs. G. 


Wilkinson and Sons, of Keighley. The special features of 
this machine, which is illustrated above, are that the table is 
automatically actuated by the screw, and that it has a quick- 
power motion for returning it, and a hand motion for the 
final setting, the dividing motion being put out of gear when 
this is in, and vice versd, by means of interlocking handles. 
The dividing shaft is connected by change wheels, and makes 
one, two, three or four revolutions for a division. The 
machine is driven by one belt only, and it is pointed out that 
should anything go wrong the whole of the machine would 
therefore stop, and when re-started it would pick up again 
exactly where it left off. 

The bed, which is of box section with surfaced slides, 
also forms a tank, and is provided with a pump and piping for 
circulating the liquid. The table has raised sides, and is pro- 
vided with clamping screws to facilitate the setting of the work. 
It is automatically actuated by means of an accurately cut 
screw. The saddle is carried on the cross slide, and has 
a variable automatic feed. It has a quick automatic return 
motion when it has travelled though its cut. The cross slide 
itself can be raised and lowered, and be finally set to give any 
required depth of cut by means of a micrometer arrangement. 

The dividing gear is positive, and the number of turns 
required for the dividing shaft can be regulated by the chain 
attached to the carriage. 

The following table gives a list of the principal particulars 
of this machine, the approximate weight of which is, we may 
mention, 90 cwt.:— 

Length of bed 
Length of table .. .. eee. , wre 
Maximum length of racks to be cut 
width ” 
ditch ” ” 
Vertical adjustment of cross slide 
Automatic variable feed of saddle. . 
Sizes of drivingcones.. .. .. 


8ft. 10in. 
6ft. 6in. 
6ft. 6in. 
2ft. 

Li 


18in., 16in., and 14in. by 
4tin. wide 
Sizes of driving pulley .. lft. 8in. by Sin. 

The machine works entirely automatically. After the 
work has been fixed and the machine put in motion, the 
attention of the attendant is not required until the work upon 
which it is engaged has been completed. 


SINGLE CRANK GAS ENGINE FOR A COTTON 
MILL. 


A TANDEM gas engine with single-acting cylinders for 
driving a Japanese cotton mill has just been completed by 
Crossley Brothers, Limited, Openshaw. In its principal 


features the engine resembles that which was described and 
illustrated in THE’ ENGINEER, February 22nd, 1907, but is 
of larger size. It has cylinders 38in. diameter by 39in. stroke, 
and is intended to give 650 brake horse power continuously 
on producer gas when running at 105 revolutions per minute. 
The engine is fitted with an ignition and governing valve of 
special design, in which the main admission valve is operated 
in the usual way, 7.e., during every suction stroke, and 
always for the same period of time. A gas valve slides on 
the vertical spindle of the admission valve, and is connected 
with a vacuum cylinder. The governor operates a small 
cylindrical plug with a groove round it, which regulates the 
admission of air to the vacuum cylinder according to the 
load on the engine. That is to say, for full load impulses air 
is freely admitted to the vacuum cylinder, and the gas valve 
opens and closes with the main admission valve. For lighter 
loads the cylindrical valve throttles the air admitted to the 
vacuum cylinder, with the result that the gas valve cannot 
open so early. The more the air is throttled the later the 
gas valve opens, and consequently the smaller is the amount 
of gas admitted to the charge, resulting in a lighter impulse, 
which is thus regulated to suit variations of the load. In all 
cases the amount of gas which is admitted always enters at 
the end of the suction stroke, consequently there is in all 
cases an explosible mixture surrounding the ignition appara- 
tus. A further advantage claimed is that a full charge is 
always drawn in for each compression stroke, and thus a 
uniform compression pressure is secured. This is an essential 
point for quiet running of these engines, as it ensures the 
cushioning of the reciprocating parts. The fly-wheel is 
constructed in two parts secured together Crossley’s 
patented method, and weighs nearly 30 tons. It measures 
15ft. 6in. in diameter, and is provided on its periphery with 
twelve grooves for 2in. ropes. The crank shaft is cut out of 
a solid forging, and has large balance weights secured by keys 
and bolts. The provision of two cylinders gives an impulse 
at every revolution, and this combined with a heavy fly- 
wheel gives steadiness in turning. 

The engine has horizontal exhaust valves, balanced and 
water jacketed, and placed at about the level of the floor so 
that they can be withdrawn easily. Two sets of low-tension 
magneto apparatus are fitted to each cylinder, and are so 
arranged that the engine can be kept running while one of 
either set is being overhauled. General accessibility has 
been well considered. With this in view, a distance piece 


by 


between the crosshead and the front piston can be discon- | t 
nected and turned round out of the way to allow of the | index to underground structure being well illustrated by practical 


pistons being entirely withdrawn from the cylinders. 
Crossley Brothers are also supplying a bituminous producer 
plant for this engine, which will allow of the 
Japanese coal. 
parts have been well provided for. An oil pump distributes 
the lubricant at high pressure and in variable quantities to 
all the working parts, and the pistons and piston-rods are 


use of | the information obtainable from the official publications. 


The lubrication and cooling of the working | 


water cooled. In the tests of one of these engines carried 
out some time ago by Dr. Nicolson it was ascertained that 
the speed variation did not exceed 19 per cent. of the mean 
speed. The engine is started by compressed air at 140 1b, 
pressure. A starting valve is fitted on each cylinder, which 
automatically comes into operation as soon as the compressed 
air has been admitted, the timing of the admission being 
regulated to each cylinder by means of acam. All that is 
necessary is to open a valve admitting the air under pressure, 
and as soon as the engine starts to run on its own gas the 
valve is closed. 


INTERNATIONAL ELECTRO-TECHNICAL COMMISSION.—The follow 
ing is the British Electro-technical Committee which has been 
appointed by the Institution of Electrical Engineers :—Sir John 
Gavey, C.B., president ; Colonel R. E. Crompton, C.B., Mr. W. 
Duddell, F.R.S., Mr. Kenelm Edgeumbe, Dr. Gisbert Kapp, Dr. 
R. T. Glazebrook, F.R.S., Mr. R. Kaye Gray, Mr. Robert Ham 
mond, Colonel H. C. L. Holden, F.R.S., Mr. T. Mather, Mr. 
H. W. Miller, Professor J. Perry, Sir Wm. H. Preece, K.C.B., 
F.R.S., the Right Hon. Lord Rayleigh, O.M., F.R.S., Mr. Alex. 
Siemens, Mr. C. P. Sparks, Mr. J. Swinburne, F.R.S., Professor 
S. P. Thompson, F.R.S., Mr. A. P. Trotter, Mr. E. B. Vignoles, 
and C. H. Wordingham, with Mr. G. C. Lloyd as honorary secre 
tary, and Mr. C. le Maistre as secretary. The Committee are 
about to take up the question of ‘‘ Symbols,” and a sub-committee 
have been appointed to deal with the matter with a view to inter 
national agreement. 

INSTITUTION OF CIVIL ENGINEERS; MANCHESTER ASSOCIATION 
OF STUDENTS.—Two consecutive meetings of the Manchester 
Association of Students were held on January 29th and 30th, when 
Dr. Herbert Lapworth, F.G.S., Assoc. M. Inst. C.E., delivered two 
lectures on ‘The Principles of Engineering Geology.” The 
lecturer commenced by demonstrating the close connection 
between civil engineering and geology, showing the value of prac- 
tical geology to the consulting engineer, the resident engineer, 
and the contractor. It was then pointed out that knowledge and 
practice of geological surveying were necessary before the majority 
of geological engineering problems could be attempted. A 
description of the general methods of geological surveying was 
then given, the various points being illustrated by lime-light 
photographs. At the second lecture Dr. Lapworth illustrated the 
methods of geological surveying by application to an actual 
engineering problem, viz., the selection of a siteforadam. An 
account of the superficial deposits was then given, and the methods 
of dealing with the engineering problems arising therefrom e- 
scribed. The question of borings and trial holes was next treated, 
the futility of shallow trial pits and indescriminate borings as an 


— The lectures were concluded by an account of the 
valuable work done by H.M. Geological Survey of Britain and - 

Both 
lectures were well attended, and an interesting discussion fol 
lowed. By arrangement with the Institution of Civil Engineers 
these lectures, which have already been given in London, are to 
be delivered at the Newcastle, Leeds, and Birmingham Associa- 
tions, 
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REFORM OF THE PATENT LAW.* 


By JoHN WILLIAM GorDoN, 





(Concluded “rom page 178. ) 


The power to award costs, now for the first time conferred upon 
the Comptroller, does, indeed, mark a new departure from the 
ettled policy of former statutes, In judicial proceedings, where 
one party claims a right which the other party denies, the power 
to award costs is entrusted to the Courts by way of penalising the 
wayward conduct of the party in default, whether his detault 
consists in advancing an unfounded claim or in resisting one which 
js well grounded in law and justice. No similar considerations 
apply i the case of Pateut-ottice procedure. Opposition to the 
grant of a patent or amendment of a specification is based not 
usually on grounds of right but on grounds of technical propriety. 
The patentee, for instance, who opposes a subsequent grant on 
the ground of a grant previously made to himself does not by the 
result of his opposition, even if successful, in any way increase his 
own rights. It is well settled law that what he acquires by his 
own grant can neither be increased nor diminished by any sub- 
sequent grant from the Crown to another person. The result of 
his opposition, therefore, is to leave his own rights as against the 
later applicant unaffected. On the other hand, his action in a 
proper case does enable the Patent-office to exercise its powers 
with better discrimination than would be possible without such 
assistance. It is a public duty which the opponent fulfils, although 
he is usually animated in the performance of that duty by the 
expectation of securing some private advantage in the result. 
Now, it may indeed be said that it is quite right that a man _per- 
forming « public duty should be secured against expense in doing 
sv, But it is not equally easy to make out the proposition that 
the indemnity to him should be paid not out of public moneys but 
out of the private purse of the applicant for a patent. It is, of 
course, obvious that if the applicant is seeking some advantage to 
which he is not entitled it would be reasonably fair that the 

scessary expenses of restricting his claims to what is properly 
allowable should be charged to himself. The grant is made for 
his advantage, and the necessary expense of making it may quite 
reasonably be made to fall on him. ‘'hat, however, 1s a considera 
tion that does not very strictly apply to the question of giving 
litigious costs against him. In fact, he pays a sealing fee which is 
sutlicient op an average to defray the expense of all the proceed- 
ings considered necessary at the Vatent-ottice to secure the proper 
limitation of a patentee s claims. It is in these circumstances a 
jittle hard that in a case which happens to be one of difficulty the 
applicant for a patent should be put to additional expense, an 
expense calculated, not on the basis of the advantage to the 
patentee or to the public resulting from the inquiry, but upon the 
basis of party and party costs, This matter might seem to be 
unimportant or important only within such a degree that it might 
fairly be left to settle itself as the result of experience and in the 

















course of time. But what one knows perfectiy well is that the 
system of preliminary inquiry into the subject matter and form of 
claims in foreign Patent-oftices, such as those of the United States 
and of Germany, has become very formidably expensive ; and in 
some of our Colonies, where American and German models have 
been followed, the same result has ensued, and the expense of 
obtaining a patent in the case of opposition is quite comparable to 
the expense of a patent action. ‘This is a very real and substantial 
hardship, because the result of an inquiry at a Patent-office 


never is, and never can be, final in tavour of the patentee. | 
The nature of patent rights is such that in all countries | 
it has been found necessary to make the validity of the 


grant dependent upon well ascertained principles of law, and 
subject to the jurisdiction of the Courts of Law. Hence arises 
a case of special hardship. The expenses of the preliminary 
inquiries cannot be avoided, since the patentee has no such 
choice, as in a case of infringement, of sttting still and letting 
things take their course. The applicant therefore has good ground 
of complaint if in these circumstances he is put to heavy expense 
which cannot in any case afford him any advantage in the eye of 
the law. Foreseeing these difficulties, our Legislature in 1852 and 
1883 provided, wisely as I venture to think, that these preliminary 
proceedings at the Patent-office should be conducted at the parties’ 
The result has been so admirable that like many other good 
things it has passed unobserved. In fact, the necessary cost 
hitherto of obtaining a British patent, and so giving a new 
invention a fair start, has been greatly less than that of obtain- 
ing a disputed patent in any other considerable country in the 
world. 1 limit this statement to the more considerable countries, 
because | cannot pretend to have a sufficient knowledge of the 
procedure at the patent-offices of some of the smaller countries and 
colonies to make a universal statement. 

Whether this verv desirable state of things will or will not con 
tinue under the new régime it is, of course, impossible to forsee. 
Everything will depend upon the judgment with which the new 
power is Administered. The law officers, who have for some years 
past possessed the power of awarding costs, have established a very 
sound rule for their own guidance, with the result that appeal 
proceedings are conducted before them at a very moderate cost. 
If the Comptroller-General follows their lead he will probably be 
able to maintain the high character of the British Patent-office in 
respect of the reasonableness and inexpensive character of the 
demands which it makes upon applicants. 

There is one provision in the Act of which it is necessary to take 
notice, but as to which I am quite unable to indicate the source 
from which it comes. The 19th Section of the Act provides for 
the granting of a kind of subsidiary patent to be called a ‘patent 
of addition.” Patents of addition are to be found in many other 
systems of patent law, but it is difficult to understand what purpose 
they are intended to serve in our own system. The history of 
patents of addition is a somewhat interesting story. They 
originated in Napoleon’s legislation in the year 1810, and the 
circumstances, so far as it is now possible to ascertain them, were 
as follows. Prior to the revolution, French industry had been 
fettered by privileges of all kinds, but had not enjoyed the benefit 
of any system of patents for inventions such as had grown up in 
our own country under the Statute of Monopolies. In other 
words, all through the eighteenth century France suffered from 
the mischiefs of monopoly and simultaneously from the want of 
any well-considered patent law. The National Assembly put an 
end to both those anomalies. By a famous decree it abolished all 
monopolies, and at the same time it passed a law modelled upon the 
Enzlish practice creating patent rights for inventions. Now there 
Was at that time a doctrine prevalent in English law that 
any invention which merited a patent grant must be a matter of 
very sensible public importance and merit. The doctrine was 
forcibly expressed by Sir Edward Coke, who said that to be patent- 
able the subject-matter of a grant must be matter of urgent 
necessity and evident utility: and, referring to an old patent 
granted for some particular method of melting lead, he said that 
it had rightly been described as a trivial matter, like putting a 
hew button upon an old coat, and that it was for that reason held 
npatentable according to the rules of common law. This doctrine 
prevailed in this country until well into the last century, and when 
the French legislators were looking out for a model upon which 
to shape their own law, they found that the experienced English 
lawyers took this view. They found also that the English lawyers 
had arrived at this view of the matter by a course of argument 
Which did not by any means commend itself to the Republican 
Way of thinking. ‘he original idea of patent grants in this 
country was that they were made from the bounty of the Crown, and 
it was considered unbecoming that the King should concern himself 
to make a special grant of privilege unless it were in respect of some 
Matter of urgent necessity and manifest utility to the realm. 
Now, from this view of the matter, the French Legislature 
entirely broke away. They were not only abolishing privilege, 
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they were also abolishing royalty, and the idea that any 
legal right could arise from the exercise of royal bounty 
was, of course, to them inconceivable. They sought and found 
another basis for the theory of patent right, and they found it in 
a legal fiction which, in our own days, had come to be very widely 
accepted. They looked upon the patent as a contract between 
the inventor and the State. Social contract was, indeed, the tap 
root of most of their political theory, and nothing was more 
natural than they should apply this doctrine, among other things, 
to the theory of the patent law. In their view, therefore, the 
patent became such a contract, between the public on the one 
hand, and the inventor on the other, The inventor's privilege was 
paid for by the advantage which the public secured in being 
taught the secret of the invention. 

Now, on this view of the matter, Sir Edward Coke's theory 
of the coat and the button was altogether inappropriate. If an 
invention related only to a small matter, like the button on the 
coat, then the patent was a small matter in its turn, and there 
was no royal dignity to be offended by being involved in a trivial 
transaction, It was on these lines therefore that the National 
Assembly legislated in making the validity of a patent turn upon 
the novelty, and not upon the urgency of its subject matter. ‘his 
first experiment was not, however, quite successful. Inthe course 
of seven or eight years it turned out, or was so supposed, that a 
number of people set themselves to prey upon inventors by antici- 
pating the course of invention, and taking out patents for improve- 
ments upon patented inventions by which they blocked the line of 
development of the original patentees. To us, in the present day, 
it does not seem that there could be any great objection to a 
rivalry of that kind, but it struck the French mind at the begin- 
ning of the last century as being an illegitimate form of competi- 
tion. To meet this case therefore Napoleon’s Legislature intro- 
duced the system of patents of addition. . The original patentee 
had the right, within a limited period, to take out a patent for an 
improvement upon his original invention. During that time he 
had a preferential right as against all other inventors. Subse- 
quently the field was thrown open and anybody might obtain 
a patent for an improvement, but, by an extension of the original 
idea, the patentee still retained a measure of advantage. He 
could take his subsidiary patent for the improvement, not only 
in the form of a. separate grant, but also in the form 
of a patent of addition, as it is now called, or certificat 
@addition, as the French word is. Upon such a certificat he paid 
no renewal fees, and it was for all purposes treated as being a 
mere branch of the original patent. Such, in broad outline, is to 
this day the principle of patents of addition as embodied in the 
French law, 

In the year 1877, the existing German patent law was passed in 
which an attempt was made to combine the features to various 
existing systems when, among other things, the system of patents 
of addition was borrowed, with modifications, from the French 
system. The modifications were, however, very considerable. In 
the course of 150 years the original patent law, both of this country 
and of France, had undergone considerable change. The change 
was rather in the spirit in which the law was administered than in 
the letter of the law itself. But neither in this country nor in France 
was there any remaining trace of the old common law rule that 
an invention to be worthy of a patent must be a matter of urgent 
necessity. This principle, therefore, never found a place in the 
German system. For a patent of addition of the original French 
type there was thus no room in the German scheme, and, although 
the Germans borrowed the name, and may in a sense be said to 
have borrowed the idea, they modified that idea so considerably 
that they may perhaps with more propriety have been said to have 
substituted a new idea for it. ‘he Zusatz patent in Germany 
does not differ as to subject matter from an original patent. 
There must be the same degree of novelty, the same degree of 
urgency, the same degree of utility, and the only advantage which 
the system affords to the original patentee is that by taking a 
subsidiary patent in this form he escapes the payment of renewal 
fees. This, in the case of a German patent, is a matter of very 
considerable importance. Not only are patent fees in Germany 
on a higher scale than in this country, but, what is of much greater 
importance in this connection, renewal fees are payable from the 
first. The fees payable down to the date of sealing under an 
English patent frank the grant for four years. The patentee has 
that period of time within which to turn his patent to account and 
make it remunerative, and during that time he is called upon 





to pay no fees in respect of his grant. It is difficult 
to overstate the importance and, as I venture to think, 
the wisdom of this provision. If new inventions are to be 


encouraged by a system of patent grants at all, it is evident 
that the system must be so devised that a meritorious invention 
may be made to pay its own way, and, to this end, the 
English scale of fees is admirably adapted. This view, however, 
did not commend itself altogether to the German Legislature. 
There the renewal fees during the first period of four years amount 
to as much as £14, so that if more than one patent has to be taken 
for the protection of a given invention, the mere expense of keep- 
ing the patent right on foot during the very early period within 
which a notable invention can hardly be expected to be remune- 
rative is very serious. It was to meet this difficulty that the 
German Zusatz Patent was devised. Involving no liability to 
renewal fees, it enables a patentee to complete his invention and 
secure protection for it in its perfected form without incurring the 
overwhelming expenditure involved in taking a succession of full 
patent grants. 

Such being the two existing systems of patents of addition, it is 
at once evident that neither of them fits into our English system. 
The original ground has disappeared, as the result of slow changes 
in the theory of our law, the modern doctrine being that any 
degree of utility, however slight, may be sufficient to support a 
patent. In fact, the idea of urgent necessity and manifest utility 
has disappeared altogether, and with it has gone the reason for 
a patent of addition of the origina! type. Equally superfluous is 
the patent of addition if we regard it from the German standpoint. 


| In point of fact, the remission of fees does not affect the fees 


payable before sealing, so that the mere cost of obtaining a patent 
of addition is the same as that of obtaining the mother grant. 
During the first four years, therefore, there is no reduction in the 
cost of a patent of addition, and it affords, accordingly, no relief 
to the early struggles of a patentee. On the other hand, what is 
remitted is the cost to the patentee of renewal fees in the later 
years of the patent’s existence, and for that remission it seems 
very difficult to find an adequate reason. It certainly is not 
cesirable in the public interest that patents of mature age, when 
not sufficiently remunerative to their owners to bear the charge of 
renewal fees, should be maintained in existence. And it is diffi- 
cult, therefore, assuming this relief from later renewals to be the 
only object aimed at by the introduction of this new system, to 
understand on whose behalf it has been proposed. 

A further reason which makes it difficult to look upon the 
present enactment as the mere introduction of the German system 
is that the German precedent has been departed from in what is 
perhaps its most important particular. It 1s a logical result of the 
German view that the patent of addition should be capable, when 
the priucipal patent falls, of becoming itself a substantive patent 
grant. There seems to be no possible reason why a patent for 
matter which might be the subject of a subsisting grant should 
not be continued in existence if for any reason not involving what 
I may call its own validity the mother patent falls. Accordingly 
under these conditions the Zusatz Patent in Germany becomes 
liable after the failure of the mother patent to the payment of 
renewal fees and subsists as a self-sufficient grant. This rule, of 
course, does not obtain in France. The certifcat d’addition is, as I 
have said, a mere branch of the original patent, an additional 
claim as it were, and if the stem is cut down, the branch withers 
away. Now this same rule has been adopted in the present Act. 
It is provided that a patent of addition shall remain in force so 
long as the patent for the original invention remains in force, but 








no longer. ‘This, therefore, puts it on the same footing as a 
certificat d’addition in France, which as we have seen, has been 
antiquated by lapse of time and change of law. 

In these circumstances I must confess myself greatly perplexed 
to suggest an explanation of the motive with which patents of 
addition have been introduced into our system of patent law. But, 
if putting question of motive aside, it be permitted to me to 
conjecture as to the part which they will play in the future 
development of our law, I should like to suggest for the considera- 
tion of those whom it concerns that there is one very important 
function to which these grants may be made subservient. Our 
patent law, in most respects singularly reasonable and elastic, is 
in one respect highly angular and technical. ‘The power of 
amendment, by which a faulty specification may be set right, is 
subject to a highly artificial and very rigorous limitation of scope. 
A defective specification may, with leave duly sought and obtained, 
be amended by way of disclaimer, correction and explanation, but 
not by way of amplification. This, in some circumstances, is a 
matter of great hardship. For none of us, not even the most 
resourceful of inventors, can be always and entirely wise. We 
often understand only partially what we understand best, and 
when it is a question of explaining and prescribing what we under- 
stand just well enough for prattical purposes, but no better, there 
is sure to be a large measure of shortcoming in the exposition. 

A particular example will make this clear, in shaping which I 
will take liberty to draw upon imagination to any convenient 
extent, although my fiction is actually founded upon fact. An 
inventor treats a given base with a given acid, for a given time, in 
a digester, at a given temperature. He obtains a new and useful 
product, which he naturally attributes to the reaction between the 
acid and the base. He patents his new product, and describes 
his way of producing it quite correctly but with theoretical 
inaccuracy, for the effect which he attributes to the interaction of 
the acid and the base alone is, in fact, due partly to the action of 
a slight admixture of iron derived from the digester, but un- 
detected by his observation of the process and its results. 
Accordingly his specification takes no account of the really 
indispensable iron, but this is, at the time when his specification is 
drawn up, a matter of no consequence, for digesters are always 
made of iron, and so this necessary element is always present when 
the operation is carried out by the method which he describes. 
But, unfortunately for our inventor, enamelled digesters are 
brought into use and rapidly replace the bare irun vessels in 
vogue at the date of the patent. There is nothing in the specifica- 
tion to tell the operator that in these circumstances he must 
introduce a piece of iron with the acid and the base into his 
charge, for the patentee himself did not know that iron was 
necessary. Thus, by the invention of the enamelled digester, the 
specification, sufficient for the full description of the process, so 
long as only bare iron digesters were available, has become fatally 
insufficient now that an operator is more likely as a mere matter 
of chance to be provided with an enamelled digester, than with an 
unlined one. What is the patentee todo! It does not help him 
to disclaim, the fault is not in the claim, but in the description. 
It is not a case’ for explanation. Explanation means the 
explanation of some obscurity in the original language, so 
as to let the original meaning shine through. Here the 
difficulty is that the patentee originally meant to say exactly what 
he has said. It was his own apprehension of the invention that 
was at fault, not his expression of -what he meant. Still the 
misapprehension was not of. a kind which in our law vitiates in 
patent. A patentee may hold the wildest theoretical notions and 
yet prepare a perfectly sufficient specification if he defines with 
accuracy the practically necessary steps for carrying out his 
invention. . A patent for a sextant would not be bad because the 
inventor thought it an instrument for measuring the movement of 
the sun in an- orbit round the earth, and: so described it. His 
geocentric view of the solar system would be a mere irrelevancy 
and quite innocuous to his patent right, howeyer obtrusively he 
put it in the forefront of his description. . Our present patentee’s 
mistake is of the same innocent kind so long as the mention of a 
digester sends people to the use of an implement of unlined 
There clearly ought to be some way of enabling the 
his specification when he finds out his 
mistake by saying in, effect, ‘‘ Now that you can obtain 
enamelled digesters, take note that what I said originally only 
applies with the qualification that the digester must be made of 
iron and unlined. If you use the lined vessel, add iron to the 
charge.” That makes the specification mean for practical purposes 
in future precisely what it has meant in the past, and on any 
principle on which amendment can be justified at all such must be 
a legitimate amendment. But it is not any kind of ‘‘disclaimer, 
correction, or explanation,” and, therefore, it is not within the 
scope of the Sections (21 and 22), which expressly provide the 
machinery and processes of amendment. 

A scheme of amerdment by successive complete specifications 
designed to provide for such a case as this has long been publicly 
advocated by Sir Lloyd Wise, and it may well be, that patents of 
addition will be adapted to the supply of a power of amendment of 
this kind. It is quite doubtful upon the language of the Act itself 
wherein the subject matter of a patent of addition must consist. 
The Section (19) says, ‘‘any improvement in or modification of the 
invention” the subject of the principal grant. In terms, at least, 
it is not provided that the subject matter of a patent, of addition 
must be an independent invention. The view that any improve- 
ment or modification, however unsubstantial or however well 
known, may really be the subject of a separate patent grant is not 
sasily adopted, but, on the other hand, there is, as we have seen, 
no possible theory of the nature of patents of addition in the 
form given to them by the statute, which does not bristle with 
difficulties. If, then, we make the bold assumption that the 
patentable novelty of the subject-matter of a patent of 
addition may be found in the original invention, and that only 
such novelty must attach to the improvement or modification as 
will give it a separate identity, we should be able to discover in 
this somewhat inscrutable device the means of providing machinery 
for enabling patentees to amend insufficient specifications by 
amplification. But the whole subject of patents of addition must 
be the work of the Comptroller-General, for what we find in the 
Act of Parliament is mere plastic material, not yet wrought up 
into the likeness of anything in the heaven above or in the earth 
beneath, or in the waters under the earth. 

I have now passed in rapid review the principal features of the 
new Act, and it will be seen that while much ground has bee 
covered and a beginning made in many directions the Act itself 
contains little beyond foundations. The superstructure of the 
real Patent-law will have to be built on to these foundations by 
judges and administrative officers. But even, considered as foun- 
dation, the new statute does not supply a complete plan. When 
I addressed you on a former occasion I took the opportunity to 
draw attention to what is, to my own mind, by far the most 
serious defect in our system of patent law—that is to say, its want 
of adaptation to the requirements of the British Empire as a 
whole. The only machinery of any kind which the present Acts 
contain for facilitating the acquisition of patent rights by a dweller 
in any part of the British Empire outside the dominion in which 
he may chance to dwell is a strangely inapt appliance called the 
‘** International Convention,” and so called because, as originally 
drawn up, it was designed to provide for the reciprocal concession 
of facilities for the acquisition of patent rights between the peoples 
of Belgium, Brazil, and some eight or ten other countries in 
various parts of the world. It would be a shameful thing that 
nothing better adapted to the domestic requirements of the 
British Empire should have ever been devised if the fact were so ; 
it is doubly shameful that, an indigenous Imperial scheme hav 
been devised in 1852, and largely brought into use in 
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succeeding quarter of a century, that grand work should have 
been cast down in 1883, and this exotic plant substituted in its 
stead. The result of that achievement has been that one by one our 
Colonies have followed our example, sg that now the expense and 
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difficulty to a British inventor of getting the protection of patent 
right throughout the British Empire is quite comparable to that 
of obtaining patent rights in all the remaining countries of the 
world taken together. It is not at all to be wondered at that in 
the legislation of last session that matter, important as itis, should 
have been left untouched. There was no popular demand for 
legislation on these lines, and no general revognition of the want 
which has to be supplied. At present the demand for an Imperial 
patent law isa fad. But I will ask leave to put on record my own 
sanguine hope that at some future time, and that in a future not 
remote, this Society, when deliberating again upon this subject, 
may find that both at home and over seas the men of our race and 
the dwellers beneath our flag have come to see that in a well- 
considered patent law convention of the British Empire there lies 
the greatest possibility, at present undeveloped, of making patent 
rights promote the spread of industries throughout the Empire, 
and foster the growth of its internal trade. 





CATALOGUES. 


BRADBURY AND Co., Wellington Works, Oldham.—This is a 
little leaflet illustrating specimens of work made on the firm’s 
capstan lathes. 

Grick’s GAs ENGINE Company, Limited, 24 and 25, Fenchurch- 
street, London, E.C.—This catalogue deals with modern gas 
engines and patent stiction gas producers, suitable for many kinds 
of service. 

J. BLAKEBOROUGH AND Sons, Brighouse, Yorks.—-List No. 24, 
dealing with Broadhead’s patent pressure-reducing valve. There 
are a number of advantages claimed for this valve, all of which 
are clearly set forth in the list. 

THe WELLMAN-SBAVER-MORGAN Company, 47, Victoria-street, 
Ss. W.—Two mailing cards have reached us from this tirm, one of 
which illustrates an open-hearth charging machine which is claimed 
to be the most efficient charging machine on the market. The 
other illustrates three 100-ton ladle cranes. 

SIEMENS BROTHERS AND Co., 12, Queen Anne’s Gate, West- 
minster, 8.W.—A copy of pamphlet No. 501 has been sent to us 
by this company, which is devoted to electrical-resistance pyro- 
meters suitable for use in steelworks, potteries, &c. The method 
of using these instruments is clearly set forth, and the principle is 
also fully described. 

SIEBE, GORMAN AND Co,, Limited, Neptune Works, London, 
S.E.—This is an interesting pamphlet dealing with improved 
patent self-contained breathing apparatus for rescue work in 
mines, and for fire brigades, chemical works, &c. There are many 
interesting illustrations in this pamphlet showing the method of 
using the apparatus, &e. 

JOHN SPENCER, Limited, Engineering Works, Wednesbury, 
Staffordshire. —This is a leaflet giving illustrations and particulars 
of iron and steel tubes and fittings of various kinds and sizes. 
Among the tubes which the list deals with are solid-welded steel 
flange tubes for high-pressure steam mains, feed pipes, &c., suit- 
able for working pressures up to 300 1b. per square inch. 

ALFRED HERBERT, Limited, Coventry.—This firm has sent .us 
the sixteenth edition of its capstan lathe catalogue. It contains 
many excellent illustrations of lathes and lathe parts, and deals 
fully with all lathes of this type manufactured by the tirm. 
Among the most interesting illustrations is a view of Messrs. 
Alfred Herbert’s own capstan lathe department at the Coventry 
works. Several pages are devoted to samples of work, and at the 
end of the catalogue there is a table of cutting speeds. Lathes 
with special tools for motor car work constitute a prominent 
feature of this catalogue. 

MicHAEL PaL AND Co., Parliament Mansions, Victoria-street, 
S.W.—This catalogue contains particulars and illustrations of a 
number of interesting engineering specialities manufactured by 
this firm, ‘including oil saving and waste cleaning plants, small 
steam turbines, steam turbine fans, water driven fans, the 
*‘Siroeeo”’ soot and dust blower for boiler cleaning, electro- 
magnetic lamps suitable for use in boiler drums and elsewhere, 
a patented automatic lubricator for pneumatic tools, rock drills, 
&c., rotary pumps, an automatic drain valve for automatically 
draining the eyiaiees of steam engines, electric and petrol 
motors, an electric tool grinding and polishing machine, &c. 

Binns BrotHers’ IrRoNwWoRKs, Water-lane, Halifax.—Three 
leaflets have reached us from this firm. One illustrates and 
describes a 6ft. radial arm drilling machine. Another gives an 
illustration and particulars of a new double-power geared double- 
ended punching and shearing machine, with angle iron shears. 
The third leafletillustrates and describes a plate bending machine. 
The principal feature of this latter machine, we are informed, is 
that tubular work, such as flues, cross-tubes, funnels, ships’ masts, 
sheet iron or steel tubes, &c., can easily be removed from the 
machine after it has been formed into the required shape and size 
without requiring to re-slip any of the rollers. 

CROSSLEY BROTHERS, Limited, Openshaw, Manchester.—A pamph- 
let issued by this firm gives particulars of a new system of ammonia 
recovery gas plant, built according to the Crossley and Rigby 
patents. The improved system consists in washing and cooling 
the gases, condensing the water vapour, and absorbing the 
ammonia in one and the same apparatus. The sulphate liquor 
circulated is used for the purpose of simultaneously saturating 
the air with water vapour and causing the liquor to be cooled for 
further circulation. The following is given as an average analysis 
of the gas obtained :—CO? 160, CO 12-0, H 29°, CH*1-0, N 
&c., by remainder, 41°5 per cent. combustible. The drawings 
clearly show, by means of coloured lines, the operation of the 
apparatus. 

THE EpIsoN AND SWAN UNITED Exectric Licht ComPANY.—A 
description of a new type of electric sign has been sent to us by 
thiscompany. It is made with fully rounded glass letters mounted 
so as to be interchangeable if required. These letters resemble 
snow in colour and are made with bevelled edges. The sign is 
said to be more economical in use than any other type of electric 
advertisement, as a single five candle-power lamp is sufficient to 
illuminate the whole of an eight-inch letter. The letters are 
supplied in various sizes suitable for all classes of establishments. 
Among other advantages claimed for this sign is that by reason of 
the rounded edges of the letters the sign can be seen and read 
with ease at any angle. 

Joun H. Wippowson, Britannia Works, Ordsall-lane, Salford, 
Manchester.—A comprehensive catalogue of screwing and tapping 
apparatus sent us by this firm contains a considerable amount of 
information on screw threads over and above purely trade matter. 
In tabular form are given lists of Whitworth standard bolt threads, 
screw threads for gas, water and steam piping cut on both the 
original Whitworth and the Engineering Standard Committee's 
patterns, pitches for fine thread screws as published by the Engi- 
neering Standards Committee, the Systéme Internationale screw 
threads, and the British Association standard threads. In the 
table of screw threads for gas, water and steam piping the diameters 
at the top of the Whitworth and B.S.P. threads are given side by 
side, and it will be noted that these are the same up to 2}in. with 
the solitary exception of those for the 1#in. bore of tube. In this 
case the diameter of the top of the Whitworth thread is 2°047in. 
and that of the B.8.P. thread 2°116in. To avoid trouble in cutting 
this size it is advisable in ordering to specify which standard is 
used. With regard to the ordering of master taps for screwing 
machine dies it is necessary to note the position of the cutting 
edges. Ifradial, the master taps need to be larger than the object 
to be screwed for right-hand, but smaller for left-hand threads. 
If central, the taps require to be smaller in diameter than the 
object to be screwed to give the necessary clearance. Prices and 
illustrations are given of all the apparatus in the catalogue. 








THE INSTITUTION OF CIVIL ENGINEERS. 


PWLL-Y-PANT VIADUCT AND CANTILEVER BRIDGES. 

At the ordinary meeting on Tuesday, the 11th February, Sir 
William Matthews, K.C.M.G., President, in the chair, the papers 
read were “The Erection of the Pwll-y-Pant Viaduct on the 
Brecon and Merthyr Extension of the Barry Railway,” by A. L. 
Dickie, M. Inst C.E.; and ‘‘ Notes on the Erection of Cantilever 
Bridges,” by Prof. T. Claxton Fidler, M. Inst. C.E. The following 
are abstracts of the papers : 

The viaduct described in the first paper is for a double line of 
railway, is 800 yards in length, and crosses the main line of the 
Rhymney railway, the Rhymney Valley, and the river of that 
name, about 10 miles north of Cardiff. It consists of eleven spans 
of steel lattice girders, each 170ft. llin. in length, which rest on 
brick abutments, and ten intermediate piers, eight of these piers 
being over 100ft. in height ; and the viaduct terminates at its 
north and south ends with semicircular brick arches of 36ft. span. 

The nature of the foundations, the concrete and brickwork in 
the abutments, piers, and arches, and the steelwork of the girders, 
cross girders, decking and bearings having been referred to, the 
author describes the timber staging on which the girders forming 
three of the spans were erected and riveted, and then calls atten- 
tion to the chief feature of interest in the work, namely, the 
special method adopted for the lifting, carrying forward, and 
subsequent launching of the girders of eight of the spans on to the 
piers in advance of those already erected. 

With a viaduct such as that described, half mile in length, and 
over 100ft. in height above the valley and river which it crosses, 
the time required and the cost of erecting a staging from the 
ground level for eleven spans would have been excessive ; whereas 
the method described in this paper, besides proving very success- 
ful in its execution, was economical both in time and incost. The 
author believes this to be the first instance in England of the 
erection of girders of such dimensions and weights by the method 
here described. 

The paper concludes with details of the weights of the girders 
and flooring, as well as of the rolling loads employed in testing the 
viaduct. 

In an appendix are given particulars of the progress of the 
brickwork, and of the erection, riveting and launching of the 
girders, the number of men employed, and the total cost. 

The second paper deals with the erection of cantilever bridges 
by the process of corbelling forward, and the temporary stresses 
which take effect when the process is extended to the central 
‘*independent ” span, by using its panels as a temporary prolonga- 
tion of the cantilever. During this part of the process the stresses 
due to the weight of the structure are greatly changed —not only 
in the members of the independent span, but also in the canti- 
lever. ‘The river arm and alsc the shore arm of the cantilever are 
now subjected to greater bending moments and greater boom 
stresses, and these are briefly referred to ; but the more important 
changes are those which will generally take effect in the web- 
system cf both arms of the cantilever, and they become especially 
important when the web system consists of vertical posts and 
diagonal ties designed to act only in tension. 

Taking any ordinary form of cantilever, of varying depth, it is 
shown that, while the vertical shearing force at all points in the 
river arm undergoes no change under the altered condition of the 
structure, yet the tensile stress in the diagonal of every taper- 
ing panel is considerably less than the stress due to the same load 
in the completed bridge. Thus, it is possible that the tensile 
stress in one or more diagonals may fall to zero as soon as the 
corbelling process reaches a certain definable stage, and if the 
process goes further the stress may be reversed in direction. Any 
such reversal of stress would tend to induce a buckling of the 
lower boom, and it is, therefore, necessary to examine this contin- 
gency in detail. 

To define and to simplify the problem, the cantilever is first 
treated as a pin connected frame of discontinuous bars, free to 
turn at the joints—the diagonal ties being flexible. The arm, 
which projects beyond any given panel, can then be examined in 
respect of its equilibrium while the process of corbelling goes on ; 
and the stability of the arm vanishes as soon as its centre of 
gravity reaches a certain critical point P. If the corbelling 
process is carried any farther, the collapse of the pin-connected 
frame follows as a necessary consequence from the upward buck- 
ling of the lower boom at one or more of its joints. 

The critical point P is determined for each panel by a simple 
graphic itiothod, and serves the purpose of a metacentre, so that 
the question of stability can readily be determined when the 
centre of gravity has been found. 

Passing from the hypothetical illustration, the lower boom is 
next considered as a continuous member following the same 
general outline; and the upward buckling tendency is most 
clearly apparent when the member is designed to follow an arched 
outline, convex upwards, The continuity of the member does 
not greatly alter the governing conditions as found in the pin- 
connected frame. At any stage in the corbelling process the 
same forces are in operation producing the same buckling 
tendency, and as the centre of gravity moves out to the point P, 
the lower boom passes under a new set of conditions. It first 
loses the support of those forces or reactions on which it had 
depended for its stiffening in the vertical plane. Then, as the 
corbelling goes on, the boom is subjected to positive transverse 
bending forces or stresses with an ever-increasing tendency to 
push forward the upward buckling movement. 

The shore arm of the cantilever is to be treated in the same 
way, the anchorage force being duly taken into account; for in 
this arm also it is equally necessary to consider thé possible 
contingency of an upward buckling of the lower boom under like 
conditions of equilibrium. 

The general practical question whether the corbelling process 
can be carried out so far as to reach the centre of the span—or to 
reach any given intermediate point—without involving this 
contingency in either arm of the cantilever, must depend in each 
individual case upon the features of the design—the length and 
weight of the independent span, the geometrical form of the 
cantilever, and the curvature of its lower boom—and also upon 
the actual distribution of the load upon every panel of the bridge. 


TRIPLE-SCREW STEAMERS FoR AusTRIA.—There was launched 
from the yard of Messrs. Gourlay Brothers and Co., Limited, 
Dundee, on the 4th inst., the first of a pair of steamers for the 
Austrian-Lloyd Company, whose propelling machinery will have 
interesting features. The Baron Gautsch, as the vessel is named, 
will be fitted by the builders with triple engines driving three 
screws, and having arrangement whereby foreed lubrication will 
be used. About a year and a-half ago the Dundee firm produced 
the passenger and cargo steamer Londres, with machinery on this 
principle, and the vessel has since been doing excellent service in 
Australasian waters. The Baron Gautsch is a vessel of 2000 tons, 
270ft. in length, 39ft. beam, and 18ft. deep. She and her sister 
vessel, still on the stocks, are intended for passenger and mail 
service on the Adriatic, accommodation being provided for 280 
passengers. When these vessels are completed they will probably 
be the last of a large fleet of steamers which have been built by 
Scottish builders for Austrian owners during 1907. The Gardenia, 
the last of ten vessels ordered by Austrian owners from Clyde 
builders, recently left the Clyde for Trieste. The majority of the 
ten vessels were built, like the Gardenia, at Port Glasgow, Messrs. 
Russell and Co. having built five, Messrs. A. Rodger and Co. and 
the Clyde Shipbuilding and Engineering Company two each, and 
Messrs. Alex. Stephen and Sons, Linthouse, one. Nearly all of 
these vessels were fitted for the passenger and cargo trade between 
Adriatic and American ports. : 





THE IRON, COAL, AND GENERAL TRADE g 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Raw Steel Trade and Competition. 

THE position of the steel trade causes a good deal of con. 
cern owing to the severe fall in prices. The total fall within a few 
months in the price of billets now approximates to 30s, or 35s, per 
ton. Some of the largest firms complain that profits have entirely 
vanished, and the statement is not at all hard of belief. Welsh 
and other British billets and tin bars can now be had, delivered 
Birmingham, at £4 12s, 6d. and under, and for forward business 
of anything like good proportions buyers will scarce offer more 
than £4 10s, per ton. Open market quotations, however, are 
mentioned as--Bessemer tin bars, £4 12s. 6d. to £4 15s.; and 
Siemens ditto, £4 15s. to £4 17s. 6d. per ton. The fall which has 
taken place is naturally a great help to the sheet makers at the 
present time, and, truth to tell, these last want all the relief they 
can get, as the market value of their own products has come down 
seriously, and orders are very scarce, and the subject of severe 
competition into that. Reports continue to circulate upon the 
Birmingham market of large imports of American and German 
steel at low prices, To what extent these reports are accurate js 
a very difficult matter to decide; particularly in respect of the 
exact tonnage which may be coming into the Midlands, as distinct, 
let it be understood, from South Wales. But whether the imports 
in the near future are larger than now or not, it is hardly possible 
for any further shading of quotations for British steel to take 
place, having regard to the costs of production, 


Finished Iron Slackness, 

The slackness which has characterised the finished jron 
market for the past two or three weeks is unrelieved. Some of 
the works are now getting very short of orders, and the mills wil! 
have to be put to stand in some localities unless a revival springs 
up. The current volume of business is much below the normal, 
Concurrently with the lack of demand the tendency is for prices to 
come still lower in almost all sections of the trade. The general 
range of market quotations is:—Marked bars, £8 10s.; Earl of 
Dudley's brand, £9 2s. 6d.; second grade, £7 10s.; unmarked bars, 
£6 15s. to £7 ; North Staffordshire bars, £7 5s. Sheets, singles, 
are £7 17s. 6d. to £8 ; doubles, £8 to £8 2s. 6d. ; trebles, £8 12s. 6d, 
to £8 15s.; hoop iron, £7 15s.;_ gas strip, £7 2s. 6d.; slit nail rod, 
£8 ; and rivet iron, £7 5s. to £7 10s. 


Galvanised Sheets and Speiter. 

A meeting of the Galvanised Sheet lron Makers’ A ssocia- 
tion has been held this week to take into consideration the present 
position of prices. As this report is written the decision of the 
Association is not announced, but it is very generally expected 
that a drop will occur in the present “standard ” of £12 10s. for 
24 w.g. material f.o.b. Liverpool, or equal distanced out-ports. It 
is considered that the Committee of the Association will tind it 
impossible to resist the demand of those makers who are known to 
be short of orders for a further reduction. It is stated by these 
houses that it is only by meeting buyers’ requests for further ease 
in selling prices that an increase in shipping orders can be 
looked for. Especially, they argue, is this so in face of the con- 
tinued keenness of American and German competition in neutral 
foreign markets. The tendency to advance in the spelter market 
is, however, a current influence which operates against reduction 
in galvanised sheet prices. During the last fortnight spelter has 
advanced more than 30s. per ton, and at date is quoted £21 12s. 6d. 
on the London market for good ordinary brands and £22 5s. for 
special brands. The rise in spelter is understood to be partly due 
to the influence of the negotiations which have been going on in 
Germany amongst the zine manufacturers to form a combine. It 
is now authoritatively announced that the combine has been 
carried through and is to last for three years certain. The largest 
firmin Germany, however, Georg von Giesches Erben, which produces 
30,000 tous a year, is standing aloof from the movement. It is 
expected that an alliance will now be formed with the Belgian raw 
zine producers. 


Fall in Copper. 

The engineering industries in and around Birmingham are 
closely interested in the condition of the copper market, anc they 
carefully note that the price of sheet copper has just been reduced 
by £3 per ton, aud the Association basis is now £77. It is less 
than two months since the price was raised from £78 to £80, but 
the present drop was not unexpected in view of the steady fall 
recently experienced in standard copper. Even at the reduced 
figure little business is being done, consumers being of the opinion 
that there will be a further fall, based largely on the fact that 
there is practically no market for copper in America, and the 
output is in excess of the demand. 


Motor Traffic and the Roads. 

The Warwick Rural District Council, in their estimates 
for the ensuing half-year, have had to include an increase of a 
penny on the highway rate, chiefly, it was asserted, on account of 
the wear of the highways by motor traffic. Complaint was made 
that the condition should exist, and some of the members declared 
it to be unjust that the district councils got no help from the 
Government, and as the county councils got all the Exchequer 
grant, it was only fair that the highways should be transferred tv 
those bodies. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MancHEsTER, February 19th. 
Absolutely Dull Market. 
ALTHOUGH the attendance on the Iron ’Change on Tues- 
day was fairly good, it is difficult to recall the time for some years 


= when pig iron was in such a dull state. There was absolutely 
ittle movement, and with the exception of Middlesbrough open 


brands prices again had a downward tendency. Hematite was ashade 


better. The absence of large buyers was noteworthy. The quan- 
tities actually bought were comparatively small, and were of a 
usual ‘‘hand-to-mouth” character, which has become a kind of 
staple assertion for some time i= It is only fair to say that 
makers’ agents were not inclined to concede any great reduction 
for immediate delivery; but for far forward delivery, say, 
beginning Angust and September, they were inclined to shade 
prices to some extent. Forge iron showed no change, but, if any- 
thing, was in buyers’ favour. 


Finished Iron. 
There is little or no change to note in quotations. In 
the meantime, only a moderate business is passing from’ the 
store. 


Steel. 

The position is of a declining character, and the labour 
disturbance on the North-East Coast is sure to have some effect 
here in the immediate future. Plates continue dull, but billets, 
both English and foreign, are fairly steady. 


Copper. 
Sheets declined £2 on last week’s reduction, and tubes 
have been reduced in sympathy. tiibes are also lower. 
Tough ingots dull. 
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Quotations. 

Pig iron: Lancashire No. 3 foundry, 60s.; Lincolnshire, 
5s. ; Staffordshire, 54s.; Derbyshire, 54s, to 55s.; Middlesbrough, 
576 fd. to 57s. 1 d. Scotch : Gartsherrie, 63s. 6d. to 64s.; 
Glengarnock, 63s. ; Eglinton, 61s. 6d. to 61s. 9d.; Dalmellington, 
éls. to bls. 3d., delivered _Manchester. West Coast hematite, 
As. 6d.; Kast Coast ditto, 57s. 6d., both f.o.t. Seotch, delivered 
at Heysham : Gartsherrie, 61s. 6d. to 62s. ; Glengarnock, 61s. ; 
Rglinton, 59s. 6d. to 59s, 9d. 5 Dalmellington, 59s. to 59s, 3d. 
Delivered Preston ; Gartsherrie, 62s, 6d. to 63s.; Glengarnock, 
2s,; Eglinton, 60s. 6d. to 60s. 9d.; Dalmellington, 60s. to 
60s. 3d. Finished iron: Bars, £7; hoops, £7 12s. 6d.; sheets, 
#8 5s, Steel: Bars, £6 17s, 6d. to £7 2s. 6d.; hoops, official, 
£7 15s.; sheets, £8 5s.; boiler plates, official, £8 2s. 6d.; plates 
for tank, gi and bridge work, £6 10s. to £6 15s.; English 
pillets, £2 s.; foreign ditto, £4 10s. to £4 12s. 6d. Copper: 
Sheets, £75; tough ingot, £64; best selected, £64 10s.; copper 
tubes, d.; brass tubes, 7}d.; condenser, tee rolled brass, 64d. ; 
prass wire, 64d.; brass turning rods, 64d.; yellow metal, 64d. 
er lb. Sheet lead, unchanged, £19 per ton, English tin ingots, 
alittle lower, £127 to £128 per ton. 





























The Engineering Trade. 

Inquiries show that there is a quieter feeling in the 
machine tool trade. Returns of employment generally are lower 
as compared with the corresponding period of last year, but in 
textile machinery overtime is still being worked. In other 
respects employment is fair, but shows signs of declining. 


The Lancashire Coal Trade. 

The attendance on the Manchester Coal Exchange on 
Tuesday was about an average one, but for the first time for 
twelve months past there were signs of an easier feeling. This 
was very marked in slack, and there were offers by Lancashire 
owners of supplies on lower terms for forward contracts. Outside 
competition 1s accountable for this, especially from Yorkshire. In 
manufacturing and house coal there is little change to note in 
price, although the demand is easier. On shipping account, for 
the season trade was reported satisfactory. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 
The hematite iron trade, as far as the West Coast is con 
cerned, is almost as low as it can possibly be. No hopeful report 


can be given of the future--in fact, a rather slack time is predicted 
by some. Prices have been at 2 standstill for over a week now. 
Warrant iron stands at 58s, 6d. per tor net, cash, while mixed 
Bessemer numbers still remain at 59s. per ton net, f.o.b. The 
output now is much less since the putting out of the furnace at 
Millom. The warrant stores show little movement, but during 
the week there has been a decrease of 500 tons, and the total now 
only stands at 6500 tons, which is very low. At any rate, the 
warrant stores are favourable, for when trade does recover the 
smallness of the stores will have a favourable effect upon the 
market. Native ores remain very cheap, and are hardly profit 
ably mined. Ordinary sorts are at 11s. per ton net at mines, while 
best sorts are at 15s. per ton. Foreign ores are coming in to 
West ports at longer intervals, as the consumption is much 
restricted, 


Steel. 

The steel trade is better than the iron trade, and the 
activity mostly comes from shipbuilders. Both Vickers, Sons, and 
Maxim, at Barrow, and the shiphuilders at Belfast require plates, 
and Barrow is certain of a fair share. The building of the battle 
ship Vanguard at Barrow should mean a certain amount of work 
for the Barrow Hematite Company., The rail mill was employed 
last week, and is again this week on the day shift, but the work is of a 
miscellaneous character, such as tin bars, billets, &c. Heavy plates 
are quoted at about £6 10s. per ton, while rails are being asked 
£6 2s, 6d. per ton for. 


Shipbuilding and Engineering. 

There are no fresh orders to report either as regards ship- 
building or engineering. Vickers are Sax pushing forward the 
construction of the London and North-Western and the Isle of 
Man steam packet steamers, which are both high-speed steamers, 
and have to be ready for this season. The work on the battleships 
is progressing satistactorily. Engineering departments are 
busy. 


Shipping and Coals. 

The shipments of iron and steel last week were:— Steel 
272 tons, iron 3699 tons, total 4971 tons, compared with 24,452 
tons in the same week of last year, a decrease of 19,481 tons. The 
total shipments to date this year are 66,339 tons, as compared with 
en aggregate of 122,661 tons, a decrease of 56,322 tons. Coal, 
owing to the depression of trade in the district, is easier and 
cheaper. Coke remains the same. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Export Coal Trade. 


COALOWNERS are looking forward with interest to the 
commencement of the shipping season, which opens usually about 
Easter. The principal shipping at the present time is for coasting, 
the South American trade, and the customary restricted conti 
nental demand at this season of the year. Riga is the most 
easterly continental port to which coal is now being sent. The 
placing of the Swedish State Railways contract is invariably 
uncertain, the Swedish railways being keen buyers, and often very 
fortunate in placing their requirements. This year, owing pro- 
bably to the uncertainty on the Continent, Durham has made 
special effort to get the business, and all, or nearly all, the 
Swedish contracts have been placed in the North. Last season a 
portion of the contrasts was placed in Yorkshire. It is understood 
that the prices ruling this year are easier than those which 
obtained last year. The weight of steam coal required by the 
Swedish railways is given as 500,000 tons, of which 360,000 tons 
are reported to have been already placed for North-country coal, 
and some 54,000 tons for Scotch coal. 





House Coal. : 


There israther less being done in household fuel, owing tothe 
open weather, but full time is the rule at the principal collieries, 
and there are stocks in hand, large enough to be troublesome. To 
London, the South, and the Eastern Counties fairly good tonnages, 
both in best and secondary qualities, are being forwarded. But 
Barnsley is still listed at from 12s. 6d. to 13s. 6d. per ton, and 
secondary qualities from 11s, to 12s. per ton. In some instances 
large buyers may be able to obtain concessions. The district 
= seam collieries are doing well, as a rule, mostly for land 
sales, 


Gas Coal, Coke, &c. 

As stated last week, interest is being already taken in the 
contracts for the Metropolitan Gas Companies, which fall to be 
renewed at the end of June. Their requirements are exception- 
ally important, extending to some 3,000,000 tons of gas coal per 
annum. The current contract rates for gas coal are from 2s. to 
3s. Gd. per ton above those of the previous year. A meeting will, 
no doubt, be..held in London next month to arrange about the 

-tates to be asked for under new contracts, This was the course 
taken last year, The South Yorkshire coke manufacturers have 











decided, at a meeting held in Sheffield,-to make no change in 
quotations. Business is done at 12s. to 13s. per ton for best 
washed, and 11s, to 12s. per ton for unwashed. Coking fuel, 6s. 6d. 
to 7s. per ton. 


The Iron Market. 

Hematite prices, if anything, maintain the stiffening 
tendency noted last week. Owing to the unsettlement on the 
East Coast, makers are not refusing orders at present rates, which 
may be regarded as low, considering the cost of production. The 
business in pig iron is pretty much as last reported with, perhaps, 
rather more disposition to regard the current quotations as low 
enough to induce buying. But we do not hear of anything beyond 
purchasing for immediate requirements. Rates continue as given 
last week, viz., Lincolnshire, No. 3 foundry, 52s. per ton; No. 4 
foundry, 51s. 6d. per ton; No. 4 forge, 51s. per ton; No. 5, forge, 
mottled, white, and basic, 52s. per ton, delivered in Sheffield and 
Rotherham. Derbyshire, also delivered in Sheffield and Rother- 
ham, No. 3 foundry, 53s. per ton; No. 4 forge, 52s. per ton. Bars, 
£7 15s. to £8 per ton; sheets, £9 10s. to £10 per ton. 
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Steel. 

At the present time, with the new armour orders in hand, 
and from other causes, the steel trade is fairly active, the different 
houses being moderately well employed. The absence of employ- 
ment in this department mainly affects unskilled labourers, who 
are regularly applying for work at the large establishments. 


The Armour Plate Contracts. 

We have already alluded to the placing by the Admiralty 
of the contracts for armour plate for the three Dreadnoughts in 
course of construction, and stated that the orders had been pretty 
evenly distributed among the five armour-making firms in the 
country. The value of the share of the armour orders placed with 
the Sheffield firms, we understand, amounts*to about £717,000. 


Railway Material. 

The demand for railway material is somewhat frag- 
mentary, no orders of any magnitude being reported either on 
home or foreign account ; but the various firms engaged in this 
class of manufacture are kept fairly busy. ‘The work is mainly in 
tires, axles, springs, and buffers. In Rotherham district, where 
the tires are mostly made up into wheels, a considerable amount 
of work is in hand. 


The Lighter Industries, 

There is no improvement to report in the cutlery and 
silver plate trades, which have been languid for a considerable 
time, both for home and foreign markets. In other departments 
of the lighter trades the position is not quite so unsatisfactory. 
Makers of garden tools, spades, shovels, and picks, saws, and 
machine knives have been, and continue to be, fairly well 
employed. Files are also in very good request, and the work in 
hand in that department will shortly be added to by the require- 
ments of the War-office and the Admiralty in the contracts soon 
to be given out. An improvement in the sheep shear trade with 
Australia and the United States is also reported. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron. 

The market is quiet, but prices are steadier than might 
have been expected —indeed, there has been little fluctuation in 
prices this week, which is surprising, taking into account the 
labour difficulties. But the excellent shipments and the decreas- 
ing stocks have, to some extent, a counteracting influence. The 
continental demands, especially from Germany and Italy, have 
proved this month to be much better than even the most sanguine 
traders looked for, and the spring season is at hand, when still 
brisker deliveries may be looked for. Home requirements are 
small, as consumers think it advisable to wait until the labour 
troubles are over. The best price for the year for Cleveland pig 
iron warrants was realised on Monday —48s. 104d. cash buyers ; 
that was Is. 6d. per ton above the minimum of the year. On 
Wednesday 48s. 8d. was the buyers’ price. For No. 3 Cleveland 
G.M.B. pig iron 49s, 3d. has been obtained, but the general figure 
this week has been 49s. per ton for early f.o.b. delivery, with 
No. Lat 5ls. 6d; No. 4 foundry at 48s. 6d., No. 4 forge at 48s., 
and mottled and white at 47s. 6d. The threatened strike at the 
Cargo Fleet Works, Middlesbrough, where the men wanted to 
decide who should be discharged consequent on the blowing out 
of a furnace, the men submitted their case to the general com- 
mittee of their Association, but evidently this body did not 
support them, for they have practically withdrawn their demand 
for the present. The Association already has a similar case on 
hand at Palmer’s works at Jarrow, and the men have been on 
strike there for about eight weeks. The stoppage at Jarrow bas 
led to the closing of a portion of the Grinkle ironstone mines, near 
Staithes, in Cleveland. 


Hematite Iron. 

A marked change is noticeable in the East Coast hematite 
iron trade, which was unlooked for. A better demand has sprung 
up, and the long-continued fall in prices is checked ; in fact, there 
has been a rise of 1s. 6d. per ton since the early part of last week. 
Consumers have been holding back for a long time, but, seeing 
that prices had ceased to decline, it was considered advisable to 
replenish stocks, and good orders have been booked this week. 
The price of mixed numbers has risen from 57s. to 58s. 6d. per 
ton, which is strange in face of the threatened stoppages of the 
shipbuilding yards next week. No. 1 is at 59s. 6d., and No. 4 
forge at 55s. 6d. Llronmasters having secured good orders for 
hematite pig iron have covered themselves as regards ore, and a 
fair amount of buying has been done during the last few days. 
Merchants have put the price of Rubio ore up 6d. per ton, and 
now ask 15s. 6d. per ton, delivered at Middlesbrough. 


Exports of Pig Iron. 

The activity in the export of pig iron from the Cleveland 
district this month is an agreeable surprise, and there is little 
doubt that this month will prove to be the best February on 
record in this respect. The average shipment has been over 5000 
tons per working day, whereas last month it was under 3800 tons. 
In February last year there were phenomenal demands from both 
Germany and America, but, without the aid of business from the 
latter country, the exports exceed the record. Usually February 
is about the quietest month in the year as regards exports. The 
quantity of pig iron shipped from Cleveland this month has been 
81,281 tons, as compared with 60,011 tons last month ; 64,520 tons 
in February, 1907 ; and 56,671 tons in February, 1906—all to 19th. 


Pig Iron Stocks, 

Last month the stock of Cleveland pig iron in Connal’s 
public store showed an increase of 11,324 tons ; this month the 
stock isdecreasing again, though rather slowly. On the 19th Connal’s 
had 97,618 tons in store, a decrease of 2909 tons for the month. 
Of the stock 89,962 tons were of No. 3 quality, and 7656 tons were 
No. 4 foundry. No other description of pig iron is at present in 
the public stores. 


Finished [ron and Steel. 

Searcely any fresh orders are forthcoming for manufac- 
tured iron and steel, and prospects are generally unsatisfactory, 
but producers do not see their way to make further reductions in 
prices, their quotations being :—Steel and iron ship plates, £6 10s. ; 








steel boiler plates, £7 10s.; steel ship angles, £6 2s. 6d.; iron ship 
angles, £7 5s.; steel joists, £5 12s. 6d.; steel hoops, £7 ; steel strip, 
£6 15s.; common iron bars, £7 5s.; best iron bars, £7 12s. 6d.; 
best best iron bars, £8, all less 24 per cent. f.0.t. Galvanised and 
corrugated iron and steel sheets are at £12 10s. less 4 per cent. 
f.o.t. for 24 gauge in bundles. Heavy steel rails, for which there 
is still a fair demand, are obtainable at £6, cast iron chairs at 
£3 12s. 6d., and steel railway sleepers at £6 12s. 6d. per ton, all 
net f.o.b. 





Coal and Coke. 

A slight improvement in demand is reported, mainly on 
export account, and the prices are somewhat firmer. The settle- 
ment of the distribution of the orders for locomotive coal for the 
Swedish State Railways has had a good influence on the market. 
Over half a million tons were wanted, and Northumberland has 
secured orders for 360,000 tons of this. Consumers abroad have 
this week done more buying than for a considerable time, and 
prices are stiffer. Best steam coal is at 12s. per ton, seconds at 
lJs., and smalls at 5s. 9d., all f.0.". Best gas coals can be bought 
at 11s. f.o.b. and bunkers at 10s. 3d. The tendency in coke prices 
is somewhat better, more especially where the best qualities are 
concerned, and foundry coke is realising 17s. 6d. to 18s. f.o.b., 
while medium coke is at 16s. per ton, delivered at the Middles- 
brough furnaces. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 

THERE has been comparatively little improvement in the 
general condition of business since last report. In Glasgow and 
several other manufacturing centres large numbers of workmen 
are out of employment, and the fresh contracts coming to hand 
give little promise of a better state of matters. There is an 
impression that manufacturers might be able to secure an addi- 
tional amount of work were it not for the uncertainty caused by 
labour disputes. The result of the ballot in the engineering trade 
has been specially detrimental at the moment, whatever may be the 
ultimate outcome of the matter. In the meantime Glasgow is not 
directly affected, as the notices to the men have been suspended 
in connection with an arrangement which had been agreed to some 
time ago with the Paisley operatives, and which has been dis- 
covered to have a general application. But this merely amounts 
to a brief postponement of the trouble, which is not untikely to 
recur in the course of the next few weeks. Some of the work- 
men’s leaders pretend to a belief that the depression in trade 
has been purposely exaggerated, but that this is not so is only 
too apparent to those most directly interested. The gradual 
decrease in the cost of fuel and of raw material is a promising 
feature of the situation, and if the labour difficulties were over- 
come there would be reason for regarding trade prospects in a 
somewhat more hopeful way. 


The Iron Market. 

The Glasgow pig iron market has been inactive since last 
report, the quantities of iron changing hands being comparatively 
unimportant. Prices of warrants have, however, been compara- 
tively well maintained. Business has taken place in Cleveland 
warrants at 48s. 9d. to 49s. cash, 48s. 7d. eight days, 48s. 84d. 
thirteen to twenty days, 48s. 6d. to 48s. 8d. one month, and 
48s, 44d. to 48s. 9d. for delivery in three months. The steadiness 
of the market has been due to comparatively heavy shipments 
from Middlesbrough. Rumours have also been current that an 
increasing inquiry has been experienced for East Coast hematite. 
Some other reports of a conflicting nature have been in circulation 
on ‘Change as to forthcoming business, but the small quantity of 
warrants dealt in shows that operators have not been greatly 
influenced by the reports in question. 


Scotch Makers’ Iron. 

The output of pig iron has been reduced to the extent 
of the produce of one furnace. The number making hematite 
is reduced from 35 to 34, and there are 39 furnaces making 
ordinary pig iron. The total number of furnaces in blast is 73, 
compared with 74 last week and 9] at this time last year. It 
is understood that the current production is more than sufficient 
for all requirements, and that a gradual increase is being made 
to makers’ stocks. At the same time the current inquiry for 
makers’ iron, although moderate in the aggregate, is encouraging 
on account of the circumstance that it is of a widespread character. 
While the purchases are small in quantity, they come from a 
variety of districts, and would appear to indicate that consumers 
have generally only limited supplies. As stocks are light, the 
inference is that any material improvement in business would 
speedily influence the market in a firmer direction. In the mean- 
time, a further decline in makers’ prices has to be noted to the 
extent of 6d. to ls. per ton. Monkland, No. 1, is quoted at 
Glasgow 60s. 6d.; No. 3, 57s. 6d.; Carnbroe, No. 1, 61s.; No. 3, 
57s. 6d.; Clyde, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Gartsherrie, 
No. 1, 64s.; No. 3, 59s.; Calder, No. 1, 65s.; No. 3, 60s.; Sum- 
merlee, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Langloan, No. 1, 68s.; 
No. 3, 63s.; Coltness, No. 1, 88s.; No. 3, 64s.; Glengarnock, at 
Ardrossan, No. 1, 66s.; No. 3, 6ls.; Eglinton, at Ardrossan or 
Troon, No. 1, 60s.; No. 3, 57s. 6d.; Dalmellington, at Ayr, No. 1, 
62s.; No. 3, 57s.; Shotts at Leith, No. 1, 65s.; No. 3, 60s.; Carron, 
at Grangemouth, No. 1, 69s.; No. 3, 60s. per ton. 











Pig Iron Exports and Imports. 

Since the beginning of the year only 255 tons of Scotch 
pig iron have been sent to the United States, compared with 24,159 
tons in the corresponding period of last year ; Canada has taken 
1250 tons, against 180 last year; India 2701, against 978; and 
Italy 4626, compared with 4480. Reduced shipments have been 
sent to Germany, Holland, Australia, and South America. The 
past week’s shipments amounted to S668 tons, compared with 8944 
inthe corresponding week. There was despatched to Italy, 1980 
tons ; India, 547; China and Japan, 280; Germany, 200 ; Aus- 
tralia, 175 ; United States, 35 ; South America, 119; Holland, 10; 
Belgium, 70 ; Spain and Portugal, 100 ; other countries, 172; the 
coastwise shipments being 4880 tons, compared with 2641 in the 
same week of last year. The amount of English iron coming into 
Scotland showed a large increase in the past week. The arrivals 
from the Cleveland and adjoining districts at Grangemouth 
amounted to 16,727 tons, compared with 7557 tons in the corre- 
sponding week, showing an increase of 8170 tons. The total 
decrease in these imports since the beginning of the year is now 
reduced to 1025 tons. 





Hematite Iron and Steel. 

The imports of hematite ore have been much reduced since 
the beginning of the year, and the trade consists almost altogether 
of quantities required for immediate use. It has been found im- 
practicable to follow to any material extent the practice of former 
times, which was to contract ahead for the delivery of large quan- 
tities of ore over a fixed period. Buyers could not find 
it possible in the circumstances of the trade to enter into 


agreements of this kind, notwithstanding that prices have 
been much reduced. ‘The price of hematite ore from 
abroad delivered here is said to be as much as 7s. 6d. 


a ton below the figures charged in the past year. Competition is 
keen between the various foreign producers and merchants for the 
available orders. Freightsare very low, and the tonnage employed 
in the ore import trade is only a small proportion of the boats that 
have usually been engaged in this traffic. There has been com- 

aratively little improvement in the steel trade. Competition has 
Pecotne more active among home makers, and foreigners are offer- 
ing supplies at remarkably low prices. It is difficult to obtain 
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accurate quotations, but the figures show a considerable reduction 
on those previously current. The steel works have only partial 
employment, and in one or two instances works can scarcely yet 
be said to have resumed the manufacture since the stoppage at the 
end of the past year. 


The Finished Iron Trade. 

In the Glasgow district the agents of foreign houses are 
reported to be eagerly canvassing for business, Belgian goods being 
pressed for sale at material reductions, such as it is difficult for 
Seotch makers to cope with, taking into account the present costs 
of production. A large proportion of the orders goes to the Belgian 
makers, but it may be doubted whether they have been able to 
secure much of the home trade. Makers report that business in 
the latter branch has up till now been remarkably quiet. There is 
not nearly sutficient employment to keep the works in anything 
like full operation. 


The Coal Trade. 

In the export branch of the coal trade there is marked 
depression, and the shipments from the East Coast of Scotland 
show a marked reduction. Shippers are not entering into con- 
tracts for future delivery to anything like the usual extent. The 
general impression among shippers and their customers abroad 
appears to be that coals will ere long be obtained at lower rates, 
Since last week prices have been giving way to some extent, the 
f.o.b. prices being -for most qualities 6d. to ls. per ton lower. 
House coal is being retailed at home at reductions of 1s, 6d. to 2s. 
per ton. Manufacturing consumers are looking for considerable 
further reductions in coal prices. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 





IT was stated on Change, Cardiff, this week that one of 
the coal merchants had contracted for 150,000 to 200,000 tons of | 
coa! at 16s. 6d. to 16s. 7d. for best Admiralty coal, and about lis. 
for best Monmouthshire, for delivery in the year. This, as one of 
the members remarked, was discussed as showing the modification 
which had taken place in price since the last contracts were entered 
into. It was also stated that the Danish authorities were requir- 
ing 400,000 tons Welsh and North of England coal for delivery up 
to the end of November. Welsh coal to be Nixon’s, Ferndale, or 
Lockett’s, but not a large quantity Welsh; prices, 20°05 
and 20°02. Large quantities of coal continue to be sent on 
contract. 1 noticed at the end of week some fine cargoes: 
7500 to Trieste; 5600, Aden ; 5900, Genoa; 5100, St. Vincent ; | 
5000, Monte Video. On Saturday 47,000 tons were despatched. 
On the 18th 11,500 tons went to Colombo, 7600 to Genoa, 4000 
tons to Monte Video—in all about 60,000 tons. Last week nearly 
90,000 tons of coal were shipped from Newport, of which 75,000 tons 
went to foreign destinations. Swansea, too, sent close upon 
90,000 tons, of which a third went to France. ‘I'he most important 
of the colliery shipments being on old contract account, yield no 
idea of present trade conditions, which remain much about the 
same. Little new business is coming forward, and prices are more 
tenaciously kept to the 16s. rut. I note a number of unemployed 
in various districts, and it is reported that several collieries are 
only half employed. On ‘Change, Cardiff, this week, it was 
stated that shippers having vessels in the docks have been able to 
secure loadings under present quotations, which, some allege, 
must be taken as more nominal than real. The latest quotations 
issued at Cardiff are as follows:—Best large steam, lts. 3d. to 
16s. 9d.; seconds, 15s. 6d. to 16 ordinary large steam, 15s. to 
lds. 3d.; drys, best, 16s. 6d. to 17s.; ordinary, 15s. 3d. to 15s. 9d.; 
best Monmouthshire black vein, 15s. 3d. to 15s. 6d. ; Western Valleys 
lis, 6d. to 15s.; Eastern Valleys, 13s. 6d. to 13s. 9d.; best house coal, 
19s. 6d. to 20s. 6d.; seconds, 15s. 6d. to 17s. 6d.; No. 3 Rhondda, 
19s, 6d. to 20s.; through, 16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. 
to 13s.; No. 2 Rhondda, lls. 9d. to 12s. 6d.; through, 10s. 6d. 
to lls.; No. 2 smalls, 9s. to 9s. 6d.; best washed nuts, 15s. to 
lds. 6d. ; seconds, 14s. to 14s. 6d.; best washed peas, 13s. to 13s. 6d. ; 
seconds, 12s. 6d. to 13s.; best small steam, 10s. 3d. to 10s. 9d.; 
seconds, 9s. to 9s. 6d.; other smalls, including drys, 7s. 6d. to 
8s. 6d. Patent fuel, 18s. 3d. to 18s. 6d. Coke: Furnace, 17s. to 
18s.; foundry, ordinary, 19s. to 22s.; special, 26s. to 28s. Pitwood, 
17s. to 17s, 6d. 


Anthracite, 

At Swansea this week prices were little altered ; it was 
noticeable that the best malting varieties scarcely touched 28s. td. 
net, that the red vein was still low, and that not only was culm 
obtainable under 6s., but that machine coals ruled at only 
moderate figures. The quantity sent to Spain, which is generally 
a good buyer of anthracite, was small; other countries were 
better. Latest Swansea prices are :—Hand picked malting, from 
27s. to 28s. 6d.; seconds, 23s. 6d. to 24s. bd.; Swansea Valley, 
big vein, 19s. to 20s.; red vein, 14s, Gd. to 15s. 6d. Machine- 
made coal: Cobbles, 24s. 6d. to 26s.; nuts, 24s. 6d. to 26s.; beans, 
22s. 6d. to 23s. 6d.; screened beans, 16s. to 17s. 6d.; peas, 15s. to 
l6s. ; rubbly culm, 5s. 9d. to 6s., all 24 per cent. discount ; duff, 
4s. 6d. to 4s. 9d. net. Other coal: Steam, best large, 16s. 9d. to 
17s. 3d.; seconds, lds. 9d. to 16s. 9d.; ordinary large, 14s. to 
15s. 6d.: through, bunker, 12s. 6d. to 12s. 9d.; small, 8s. to 8s. 6d. 
No. 3 Rhondda, 20s. 3d. to 20s. 9d.; small, 12s. 9d. to 13s. 3d. 
Patent fuel, 15s. to 15s. 9d. Coal prices subject to 24 discount. 


Iron and Steel. 

Bilbao continues to be the principal source of supplies, and 
quantities continue to arrive forthe Monmouthshire and Glamorgan 
works, but *‘ parcels ” havealso been coming from Oxelosund for Ebbw 
Vale, from Caen for Baldwin, and from Belfast for Newport. With 
the exception of a cargo from Barrow, Swansea appears to have 
received the largest supply of pig iron, 2050 tons ; it also imported 
632 tons of scrap steel, 2229 tons iron ore, and 1303 iron pyrites. 
Cardiff despatched two cargoes of steel rails this week, one of 800 
tons to Lagos, and another of 1180 tons to Vera Cruz. There is 
not much animation in the trade, and at one or two large works 
little is done after Thursday. Some rail business was transacted, 
but there was a falling off in tin bars, and the slackness of trade 
was not without an injurious effect upon engineering and fitting 
shops. Itis thought that tne opening of the spring will improve 
business. Blaenavon is importing freely of iron ore. At Llanelly 
the enlargement of the steel works continues, and at Dowlais 
the great undertaking is advancing. At the Metal Exchange, 
Swansea, this week the following quotations were given out :—Pi 
iron: Hematite, mixed numbers, 5&s. 9d.; Middlesbrough, 48s. 8d. ; 
Scotch, 56s. 3d.; Welsh hematite, 62s. 6d. to 63s. 6d. No quota- 
tion for rails. Bars: Siemens, £4 11s. 6d. to £4 12s. 6d.; Bes- 
semer, £4 11s. 6d. Other Swansea quotations were :—Block tin, 
£127 5s.; copper, £57 ; spelter, £21 15s.; silver, 26d. per ounce. 
Iron ore at Newport and Cardiff continues easy. Latest Rubio on 
a basis of 50 per cent. iron, 14s. to 14s. 6d. The impression that 
the Welsh iron trade is in a depressed state does not appear to 
be a deterrent to a dumping of all sorts of old material to Wales. 
Old iron has been coming in from various districts, principally from 
London and Bridgwater, and old rails from Highbridge. 


Tin-plate. 

Both in the Swansea and Llanelly districts there is a better 
tone in the trade, and manufacturers are sanguine of a stronger 
demand. At Swansea, it was said at the opening of the market 
this week that there was an improved demand for bars, and 
steadier prices prevailing for Bessemer and Siemens bars. During 
the past week the mills were fairly worked, with the yesult that 











nearly 100,000 boxes were sent from the works. The exact total 
was 93,970 boxes, the shipments 64,212 boxes, and stocks now 
remaining are 178,744 boxes. The chief complaint at Llanelly is 
that prices are not sufficiently remunerative. It is alleged that 
home manufacturers of bars feel acutely the competition of 
foreigners, though of late this does not seem to have been 
vigorously conducted. here is not a large demand, but prices 
are firm. Latest: Ordinary plates, I.C,, 20 x 14 x 112 sheets, 
Bessemer and Siemens, 12s. 14d. to 12s. 3d.; ternes, 25 x 20 x 112, 
22s. to 22s. bd., wasters at usual reduction. C.A. roofing sheets, 
£9 5Ss.; big sheets for galvanising, £9; tinished black plates, 
£9 10s.; galvanised sheets, 24 g., £12 10s, 


Motor Service in Wales, 
This promises large developments in the coming season. 
A service for West Wales 1s expected to be one of the first, pro- 
bably between Carmarthen and Llanstephan, and between Car- 
marthen and Tumble by the Great Western. The services on the 
Taff and Rhymney lines are in strong favour. 


South Wales Coal Board. 

At a meeting of the Board on Saturday several subjects 
of interest came under discussion. One was that of small, which 
is still regarded by many of the men as an article upon which an 
allowance should be given, though the claim is considered in 
deciding the allowance for large ; another is the supplies of coal to 
injured workmen. It was decided to postpone the discussion on 
both subjects. 


The Barry Dispute. 
Considerable satisfaction has been expressed at the settle- 
ment of this dispute, especially, as one expressed it, ‘‘ as it did not 
involve questions of wages or hours of labour.” 


The Nationalisation of Railways. 
Leading authorities in Wales are taking a practical 
interest in this subject, though, as might be expected, opinions 
are diverse as to the probabilities of a practical success. 


The Miners and the Eight Hours. 

Every week of late has witnessed an increase of opposi- 
tion to this measure, and the strong opinion expressed, that if 
carried it will materially increase the price of coal, is being dis- 
cussed among large consumers, railways, and others, and organised 
opposition is being formed. 


NOTES FROM GERMANY. 
(From our own Corresponde nt.) 
Rhenish-Westphalian Iron Market. 


A Quer demand and an absence of enterprising spirit 
continues to be reported from most departments. Only the 
engineering and construction shops can boast of having secured a 
fair amount of orders, and activity in this branch of the iron 
industry is strong. The plate and bar mills have, in a few 
instances, been fortunate in securing contracts of some weight for 
forward delivery, but, generally, an abatement in demand and 
employment must be stated, for only the most urgent require- 
ments are being bought. The dulness prevailing in the iron trade 
has not been without influence on prices, The Siegerland Lron 
Syndicate has reduced the prices for pig iron M. 4 p.t. with the 
exception of foundry pig, which met with a reduction of M. 6 p.t. 


The German Coal Market. 


Coal and coke continue in strong and regular demand, 
both in Rheinland-Westphalia and in Silesia. ‘There was rather a 
decreasing inquiry reported from the iron industry here and there, 
but house fuel is m very active request, and briquettes have been 
raised in price, owing to a most vigorous demand. The RKhenish 
Brown Coal Syndicate resolved on a rise of M. 5p. 10 tons. The 
Union of Sale in Halle also intends advancing the prices for 
briquettes for industrial purposes. 


Iron and Steel in Austria-Hungary. 


Demand for all sorts of iron, both raw and finished, has 
remained fairly good during the week. Only girders are languid. 
Rather heavy lots of semi-finished steel have been imported to 


| Austria from Upper Silesia recently ; 5000 t. ingots have been 


bought by one works. Official quotations are as follows :—-Witt- 
kowitz forge pig, 120 crowns ; hematite, 133 crowns ; Carinthian 
spiegeleisen, 120 to 125 crowns ; charcoal pig iron, 132 to 135 crowns ; 
grey steel iron, 130 to 135 crowns; spiegeleisen, 10 to 12 per 
cent. grade, 140 crowns, all per ton; Styrian bars, 230 to 240 
crowns ; boiler plates, 310 to 320 crowns; tank plates, 275 to 285 
crowns ; girders, 242 crowns, all per ton free Vienna. Wagons 
being less searce than previously, there have been no complaints 
recently as regards slow and insufficient deliveries in coal on the 
Austro-Hungarian market. Demand for engine and house fuel 
remains good. 


Dull Trade in Belgium. 

The amount of work secured in the different departments 
is rather below the average. Very few sales have been effected 
during the week, increasing reserve being shown by dealers and 
consumers. The condition of the pure rolling mills is depressed. 
Present prices are about as low as those in October and November, 
1905, but at that time coke was standing at 17f. p.t., while now 
25f. p.t. have to be paid, and coal that was sold at 14°75f. p.t. in 
1905 is now standing at 20f. p.t. Raw iron was then sold at 
60f. p.t., against 68-°50f. p.t. now, and steel billets, which are at 
present quoted 107-50f. p.t., were obtainable at 93-50f. p.t. 
To this are added restrictions in output, which raised the costs 
of production considerably. All things considered, there is 
just cause for the depressed tone prevailing in most depart- 
ments, Bars continue to be sold at the low quotations 
of previous weeks, and there has even been an _ inclination 
downwards in some instances. Barsin basic stand at present on 
122°50f. p.t. f.o.b. Antwerp for export, while iron bars are quoted 
127°50 to 130f. p.t. The inland quotations of 140f. p.t. for bars in 
basic and 145f. p.t. for iron bars are pretty firmly maintained. 
Girders continue on 135f. p.t. for export, but consumers show 
much willingness to grant concessions for certain districts. The 
rail trade is satisfactory, both as regards prices and demand. 
Plates remain on 145f. to 147°50f. p.t. for export, but there was only 
avery limited demand coming in during the week. The Belgian 
coal market also tends to weakness, and a reduction in prices 
appears to be taken into consideration by the coalowners. Demand 
has been moderately good, house coal being reported in slightly 
improving request. ‘lhe business in briquettes is very active, and 
large quantities are being consumed at 21°23f. to 25f. p.t. 


More Life on the French Iron Market. 

Consumers, finding their expectations as regards lower 
prices not likely to be realised for the present, owing to an agree- 
ment between ironmasters and coalowners, there was more confi- 
dence shown, and an improving condition generally could be 
reported. Prices for coal in all districts show a marked stiffness, 
and consumers are eagerly hoping for a slight reduction in prices, 
but there is little prospect of any decrease in quotations taking 
place for the present, because a limitation of the working hours, 
raised wages, and increasing prices for all sorts of mining plant, 
raise the costs of production considerably. 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, February 7th, 1908 

THE developments in the steel industry for the past week a 
rather encouraging than otherwise. The representatives of pes, 
of our large corporations in this city have been more communica. 
tive than usual and are taking a more hopeful view of busines. 
probabilities for the next thirty days. The basis of the confidence 
rests upon the fact that enough business in bridge steel has wae 
in to justify resumption of some of the larger finishing plants jn the 
Pittsburg district. The 40in., the 23in., and the 3din, finishing 
and cogging mills of the Homestead plant have been started 4 
work. ‘The 35in. and the 40in, mills are put on double term al 
the other mills single term. ‘The Illinois Steel Company has 
started three of its merchant mills and its billet and rod ‘mills 
The Republic fron and Steel Company resumed a few days ago in 
their Valley mills, and have enough work to run several weeks 
The American Bridge Company has booked some large bridge 
orders, and it is stated to-day that it will secure orders for some 
8000 tons before the close of this week, or not later than next week 
Other branches of the industry afford less encouragement, hut still 
there is encouragement in the increased number of smal! orders 
for iron and steel to be delivered as fast as it can be made. While 
there is no general improvement, the situation to-day is so much 
better than a week ago that the more hopeful representatives of 
the great steel industries are predicting a continuous improvement, 
Railroad shops are also turning out more work, and the larger 
engineering plantshave been quietly buying certain kinds of pig iron 
which they are able to secure just now at exceptionally low prices, 
The Alabama furnaces appear to be monopolising a good dea! of the 
pig iron business, due to theiradvantageous position and totheirenter. 
prise in scrambling for business, With all these improving 
tendencies the fact cannot be lost sight of that there are serioys 
obstacles yet to be overcome. The merchant furnaces of the 
country are carrying 300,000 tons of iron on their banks, while 
the steel companies have probably upwards of 200,000 tons in 
stock, The present indications are that this year’s pig iron pro- 
duction will not be over one-half what it was last year, and that 
the demand for Lake Superior ores will be correspondingly cur. 
tailed. These views are not endorsed by some very high authorities 
in this city. The more hopeful manufacturers of steel cling to the 
belief that with the opening of spring there will be a general 
revival of activity. 

There is no improvement in the domestic demand for copper, 
The exports for January were 34,000 tons. Domestic consumption 
last month was under 20,000,000 Ib. Domestic production and 
imports average 75,000,000 lb. Since January Ist stocks have 
declined, leaving the present stocks at 126,000,0001b.  Anattempt 
has been made to advance prices, but it failed. 

Very little business is being done in lead, and the metal exchange 
quotes 3°65. The tin market is inactive under an advance to 28\¢, 
‘he consumptive demand for tin is improving by reason of resump- 
tion in the tin mills, but only moderate stocks are being purchased 
owing to a lack of confidence in the permanency of prices. The 
silver question is receiving a good deal of discussion in the 
public prints. But the significance of it is not at present 
apparent. 


LAUNCHES AND TRIAL TRIPS. 

SreeEL screw steamer; built by R, Williamson and Son, of 
Workington; dimensions, 181ft. 6in. by 27ft. 9in. by 14ft. 7in.; to 
carry 1000 tons ; engines, triple-expansion, l5in., 254in., dlin. by 
30in. stroke ; launch, February 4th. 

Tuscany, steel screw steamer; built by Irvine’s Shipbuilding 
Company, Limited; to the order of the Gulf Line, Limited ; 
dimensions, 336ft. by 47ft. by 24ft. 10in.; engines, triple-expansion, 
24in., 38in., 64in. by 42in. stroke, pressure 160 lb.; constructed by 
Richardsons, Westgarth, Limited ; trial trip, February 5th. 

KIRKHAM ABBEY, steel screw passenger and cargo steamer ; 
built by Earle’s Shipbuilding and Engineering Company ; to the 
order Of the Hull and Netherlands Steamship Company, Hull; 
dimensions, 255ft. by 33ft. 6in. by 16ft. 3in.; engines, triple- 
expansion, 25}in., 404in., 67in. by 42in. stroke; launch, 
February 6th. 

HessaM, grab hopper dredger ; built by Wm. Simons and Co., 
Limited ; to the order of the Midland Railway Company, for the 
improvements of Heysham Harbour ; engines, compound ; launch, 
February 6th. 

RoMANBY, trunk steamer ; built by Messrs. Ropner and Sons ; 
to the order of Messrs. R. Ropner and Co., of West Hartlepool ; 
dimensions, 365ft. in length ; to carry 6200 tons ; engines, triple- 
expansion ; constructed by Messrs, Blair and Co.; trial trip, 
February 10th. 

Sir Francis Drake, twin-screw steamer; built by Messrs. 
Cammell Laird and Co.; to the order of the Great Western Rail- 
way Company; dimensions, 151ft. by 38ft. 6in. by I4ft. 6in.; 
engines, triple-expansion ; launch, February 18th. 

TAORMINA, twin-screw passenger steamer; built by Messrs. 
David and William Henderson and Co ; to the order of the Italia 
Societé di Navigazione a Vapore, Genoa ; dimensions, 500ft. by 
58ft. by 37ft. 3in.; engines, triple-expansion, 254in., 43in., 7lin. by 
5lin.} stroke, pressure 2001b.; constructed by the builders ; 
launch, 15th February. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs, DENNY AND Co., of Dumbarton, inform us that they 
have taken Mr. Daniel Jackson into partnership as and from 
Ist January last. 

WE are asked to announce that Mr. Lindon W. Bates has 
resigned his position as president and director of the Empire 
Engineering Corporation of New York, and that Mr. William 
Barclay Parsons, who has always been one of the directors of 
the Corporation, has been elected president in his stead. 

Mr. F. H. Mepuursr has entered into partnership with Mr. 
Robert W. A. Brewer, the title of the firm being Med- 
hurst and Brewer, and the offices_Westminster-chambers, 15, 
Victoria-street, S.W. 


ALMANACS, DIARIES, &c., FOR 1908. 


A NEAT little calendar, printed on cardboard, has been sent to 
us by the Vulcan Ironworks, 172, Lower Circular-road, Calcutta. 
On the back of this calendar there are some views showing the 
firm’s works, &c.—A tasteful note-book, suitable for office or other 
use, has been sent to us by Messrs. Taylor and Challen, Constitu- 


tion-hill, Birmingham. The leaves of this book are perforated, » 
that they may be torn out. There are in it two calendars, vnc 
with monthly tear-off sheets and the other printed inside the 
cover.—An exceedingly useful wall calendar has reached us from 
Smith’s Dock Trust Company, Yarmouth. In addition to having 
monthly tear-off sheets, it also has a daily tide table for Y armouth 
Grimsby, Penzance, Milford Haven, Aberdeen, Lerwick, 2 
Wick. “Mounted on the same card ‘are two clock dials provider 
with clock hands, which may be set to show the times of high 
water. 
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BRITISH PATENT SPECIFICATIONS. 


an waver : . pig : 

the oom municator is printed in italics, 
When the 
drawings. Specifications may be obtained at the Patont-offcs Sale Branch, 


0 
95 Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 
The first 
ad of the aoriagene 
the complete specification, ‘ ; avi 
Any person may on any of the grounds mentioned in the Acts, within two 
onthe of the date given at the end of the abridgment, give notice at the 
Patent-oft af pposition to the grant of a Patent. 


STEAM GENERATORS. 


1866, January, 24th, 1907. IMPROVEMENTS IN STEAM GENERATORS, 
~ by Charles Sinclair Drummond, of 23, St. Mary Axe, E.C, 

' The illustration does not require much explanation, as from it 
the design of the boiler is obvious. 1 here are four claims, which 
i In a steam generator comprising an upper-situated 
steam drum and a lower-situated water drum a plurality of tubes 
connecting the said drums, each of which tubes is similarly bent to 
the form of a flattened helix, the long diameter of which is less 
than the width of the furnace, thereby leaving a space for the 
uprising amongst the tubes of the heated products of combustion 
from the furnace. (ii. ) In a steam generator according to Claim I. 
an arrangement of tubes in which the space between the end of 
the flattened helix and the side of the furnace is, in consecutive 
opposite sides of the furnace, (iii.) Valves enclosed in 
ired to each end of the tubes, adapted automatically to 
close the ends in the event of injury at any intermediate portion 
of the length of a tube. (iv.) A plurality of tubes curved and 
8 ibstantially as described with reference to the accom 
By the arrangement adopted it will be seen 


read s—(}. } 








tubes, 


cages Sec 








arranged 
panying drawing. 





that the water from which the steam is formed is divided into 
isolated quantities and the fluid which flows through the several 
tubular passages does not under normal conditions again mix until 
it has been turned into steam, on account of the plurality of 
partial and complete excursions across the furnace above the 
tire and the « rresponding|]y prol 1 contact with the heated 
products of combustion. The upper ends of the tubes being in 
communication with the steam space, there will be a tendency 
owering of the level of the water in those tubes 
situated as to effect the most rapid generation of 





towards the 
which are s 





stes i the pressure of the head of water being thus removed, 
the water will turn into steam more freely and at a less tempera 
ture than in tubes more occupied by water on account of the 


smaller pressure to which it is exposed. Also the extra head of 
water which will be available for feeding such tubes with water 
| liver the steam therefrom. Thus al! the t 
ly fed at rates proportional to their re 
y, at rates proportional to the quantity of heat 


supplied,——Jannvarg 29th, 1908. 
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January SYSTEM OF HEATING STEAM GENE 
RATORS AND THE LIKE BY MEANS OF Ligtip Fren, by Leo: 
of 9-11, Rue Stendhal, Paris. ; 
ntion relates to a system of heating steam generators 
by means of liquid fuel of the kind in which the liquid fuel, and 
the air for its combustion, are injected separate)y, under pressure, 
into the same carburetter, where the liquid is pulverised and 
intimately mixed with the air before being admitted to the point 





where it is to be utilised, the sir necessary being supplied in a 
N°1,857 
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quantit; proportional to that of the liquid fuel. The principal 
feature of the invention appears to lie in only allowing part of the 
air necessary for the combustion of the liquid be delivered 
into the mixing chamber at the same time as the liquid. The 
supplementary air is drawn in by the suction produced by the 
flowing of the mixture already formed, which passes into an 
injector pipe before reaching the combustion chamber. Another 
feature of the invention resides in the fact that the feed engine 
actuates, simultaneously with the fuel and air pumps, a water 
pump which supplies the water to the generator. A third feature 
is that an enlarged chamber is provided with an independent pilot 
‘amp in such a manner that when the injection to the boiler ceases 
the combustion in the furnace instantly ceases, the pilot lamp alone 
remaining lighted. The accompanying illustration shows a diagram 
matic view of the entire plant. In the present arrangement, the 
feed engine further operates through the intermediary of levers 
connected by a link to an air pump which delivers into the furnace 
or the fenerator a part of the air necessary for the combustion of 
the liquid fuel. Instead of delivering the liquid fuel which is to 
be burned into a burner coil, heated by its own flame, and where 
this liquid is vaporised before it mixes with the air, the fuel is 
delivered into an atomiser where it passes through a pipe A 
terminating In a nozzle of very narrow section—a few fractions of 
4 millimetre. Around the nozzle passes the air delivered by the 
pump ; this air flows through the narrow or conical conduit whose 
“ection is such that the speed of outflow is sufficient to cause in 
9 adage = intimate mixture between the atomised liquid 
the salle act — leads into an enlarged pipe, whereby 
atmosphere peo Pr ane the conduit draws directly from the 
pipe and ee ring 1 the annular space between the enlarged 
nlete miieaets onc — the supplementary air necessary for com- 
prt reerere he completed mixture of air and liquid fuel 

n projected into an enlarged conical chamber B, on the 


interior walls hi 5 , 
ewirit, r walls of which are sprinkled some drops of alcohol or 
be 





abridgment is not illustrated the Specification is without 


rst date given is the date of application; the second date at the | 
dgqment is the date of the advertisement of the acceptance of 


Alter having ignited this spirit by means of a match or! 





electric spark, the system of pumps is set in motion, by hand—that 
is if the generator is cold-—-and_ the burner immediately acts.— 
January 29th, 1908, 
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ntion is communicated from abroad the name and address - 2a 


f (GAS!FURNACES.:} 


7506. March™ 28th,§§1907.—IMPROVEMENTS RELATING TO GAS 
i.. Furnaces, by Charles Herbert Thompson, of Harrington 
House, Amblecote, Stourbridge. 
The invention relates to gas furnaces, and more especially to 
gas muffles, as employed in a variety of industrial operations. 
Its object is to arrange in a simple yet effective manner for the 
uniform and economical heating of a furnace by means of gas 
obtained from a producer built with or forming part of the furnace. 
It comprises the adaptation and arrangement of the air supply for 
effecting the combustion of the gas in two stages, namely, at or 
near the inlet and the outlet, and the outlet of the gas passage. 
In the engraving, Fig. 1 is a sectional side elevation, and Fig. 2 a 
sectional plan representing diagrammatically a muffle or furnace 
constructed in accordance with this invention. In the application 
of the invention, us illustrated, to an ordinary muffle a gas pro- 
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the usual bridge piece, and cause the clinker to be removed by 
mechanical means. Instead of the usual bridge piece, at the inner 
end of the fire bars, a continuation or prolongation is employed, 
which extends towards the ordinary bridge. The continuation of 
the fire bars is of such a length that a space is left between the 
ends of the fire bars and the bridge, when the fire bars, whose 
ends rest on a transverse bar, are pushed forward to the fullest 
extent. The notches in the rear end of each bar, in combination 
with the adjacent fire bars, push the clinkers and refuse to the 
ends of the bars, and as the ordinary bridge piece is dispensed 
with, the clinkers and refuse fall through the opening between 
the bars and bridge into the space beneath, thereby preventing 
the clinker from causing an obstruction. —Jun vary 29th, 1908, 


ROCK DRILLS. 


4738. February 26th, 1907.—IMPROVEMENTS IN AND RELATING TO 
Evecrric Rock DRILLS AND THE LIKE, <A//gemeine Elek- 
tricitéts-Gesellachaft, of Fredevich Kavl-Ufer 2-4, Berlin, 
Germany. 

The object of this invention is to provide improved means whereby 
direct current may be employed for operating rock drills and like 
percussion tools in order to reduce or eliminate the heating of the 
magnetcoils. The invention is also claimed toovercome the difficulty 
of destructive sparking when the circuit is broken, and another 
feature is that the rate of oscillation of the electrodes may be varied. 
The method of carrying out the invention consists in inserting a 
plurality of water rheostats in parallel in one of the supply mains, 
each rheostat being arranged in series with one of the magnet coils 
of the tool. In the drawing A and B are the magnet coils of a 
rock drill. Cand D are water rheostats having adjustable elec- 
trodes F and G. These electrodes are connected to an oscillating 
bar H, pivoted in the centre, and oscillated by any suitable means, 
so that when F is immersed in the liquid so as to reduce the resist- 
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ducer is provided at one side only, and is arranged in communica- 
tion with a combustion space, which almost or entirely surrounds 
the muffle. Air can gain admission to the space adjacent to the 
as inlet by way of apertures, but the amount of air admitted is so 
regulated that only a portion of the gas is burnt. The heated 
. consisting of the burnt and unburnt gases, pass through 
ibustion space to the opposite side of the muffie, where an 
additional air supply is admitted through extra ducts situated 
let end of thee Here the com- 











near the out 





nbustion chamber. 


m 18 completed. 


By this arrangement generation of heat 


i 
weurs on both sides of the muffle, and, e, by suitably 
regulating the air supply, the mu He be heated to a 
iniform temperature. (vas producers on opposite sides of the 


furnace have been used by the inventor.—/anua 


in conseqt 
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MECHANICAL STOKER. 


22nd, 1907. IMPROVEMENTS APPLICABLE TO 
MECHANICAL STOKERS, by Samuel Radcliffe and Edwin 
Radcliffe, both of 4S, Lodge-lane, Floweryfield, Hyde. 

The object of this invention is to effect the removal of ashes and 


clinkers from the back end of the fire bars in that class of 


1608. January 
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Fig.2. Plan 


mechanical stokers wherein the coal is put on at one end of the 
bars and carried forward to the other end by the reciprocating 
motion of the bars, and in its passage the coal becomes ignited 
and burns to ashes and clinkers. The motion of the bars pushes 
the ash and clinker on to a plate placed in front of the bridge, off 
| which they fall into a space provided to receive them. There is a 
| tendency for the clinker to adhere to the plate, and thus prevent 
| the bars from getting rid of them, which has to be removed by 
means of a long rake or poker, and a great excess of air then 
enters the fines, ‘The object of this invention is to dispense with | 





| ance in series with coil 


| withdrawn from the liquid in the rheostat D. 
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A to a minimum, the resistance in series 
1 maximum, owing to the electrode G being 
iquid i Manifestly, the 
current in coil A is at its maximum, whilst the current in the coil 
3 is zero, i as the current in one coil d uses the current in 
the other coil increases, due to the variation in resist se of the 
water rheos Cand PD. One advantage of this invention is that 
the commuta 2s place just before each electrode leaves the 
water, that is to say, when the resistance is high and the current 
small, and in this serious sparking is eliminated. The oscilla- 
tion of the bar H may be retarded or accelerated by any su 
means in order to vary the number of working strokes per minut 
of the tool, and a more rapid rise of current to its maximum in 
each case be obtained by employing coniform reciprocating 
and statior 


is shown. —/unuary 22th, 1908. 
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ELECTRICAL DISTRIBUTION. 


6242. March 14th, 1907.—IMPROVEMENTS IN AND RELATING TO 
Systems oF EvecrricaL DistripcTion EMPLOYING Vapour 
RectTiFYING Devices, the British Thomson-Houston Company 
83, Cannon-street, E.C. 

This inventic to systems for electrical distribution in 
which vapour e devices are operated. Vapour electri 
devices may be well-known manner for rectifying alter- 
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nating current and delivering direct current to a load circuit. 
The present invention comprises means for changing the voltage 
on the load by a certain amount without changing the voltage on 
the main anodes of the rectifier and without introducing reactance 
or resistance in series with the primary of the transformer. In 
general, the regulating effect is produced by shifting the are of 
the rectifier tube from the main anodes to the auxiliary anodes, 
the latter receiving current at higher voltage than that supplied 
to the main anodes. The rectifier tube, as shown in the drawing, 
comprises the usual evacuated envelope A, having radial anode 
arms B and C and amercury cathode D. A starting anode E is 
also provided, which is supplied with current through the resist 
ance. In addition, the rectifier is provided with auxiliary anode 
arms containing anodes F and G. The main anodes receive 


| current from the secondary H of a transformer, and may be con- 


nected therewith through switches as shown. The transformer is 






















































































of the ordinary constant-current type. The main winding of the 
transformer, secondary ,is connected directly across the main 
anodes of the rectifier, but the transformer secondary is provided 
with auxiliary turns J and K wound on the same core and serving 
to step up the voltage to a total considerably higher than normal 
secondary voltage. This total voltage may be applied directly 
across the auxiliary anodes F and G through switches as shown. 
A reactance may be used connected as shown to assist in causing 
overlap of the current waves to keep the rectifier alive. When 
the rectitier is started on the auxiliary anodes F and G the voltage 
supplied to the load circuit is of high value and exceeds the 
normal running voltage by a value dependent on the number of 
auxiliary turns J and K of the transformer secondary. It will be 
readily understood that the rectifier may be shifted from high 
voltage to a lower voltage by the aid of the switches. —January 29th, 
1908. 


POLYPHASE MOTORS. 


10,007. April 30th, 1907.—AN ImprovED MEANS OF AND MEANS 
FOR ALTERING THE WORKING SPEED OF POLYPHASE Motors, 
Siemens Brothers, York Mansions, York-street, Westminster, 
and Herbert Bryan Poynder, of 11, Elmtield Mansions, Elm- 
tield-road, Balham. 

The object of this invention is to provide an efficient means for 
reducing the speed of polyphase motors, which derive their energy 
from mains having a fixed frequency. Motor A in the drawing is 
the machine whose speed it is desired to control, It is an 
induction slip-ring machine, which at starting is connected to the 
usual starting resistances, and when full speed is attained the 
resistance switches are thrown on to the short-circuit contacts. 
When, however, it is desired to run the motor at a reduced speed, 


the rotor slip rings are connected by throwing the said switches on | 
to the reduced-speed contacts to the stator of a low-frequency | 
polyphase machine shown at B, which may have a rotor of the | 


short-circuited squirrel cage or other suitable type. This machine 
is mechanically coupled to a similar machine shown at C, the two 
machines thus forming a motor generator set. The stator of 
machine C is connected to the line from which the main motor A 
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draws its supply. 
a different number of poles, so that when the set is running at 
such 
chronous speed, then the frequency at 
B must be supplied in order to run synchronously is that 
corresponding to the required slip of the motor A. 
of the arrangement will be quite obvious to those familiar 
with the theory of induction motors. It will be seen that the 
machines B and C form a frequency changer, which is so connected 
te the rotor of motor A so that the latter is able to take upa 


certain definite frequency, thus holding the speed of the motor A | 


approximately constant as if it had been supplied with a current 
ata frequency equal to the differences between that of the line 
and that for which the stator of the lower freyuency unit of the 
motor generator set is wound. 


in the most usual manner. Where it is desired, instead of obtain 


ing one definite speed reduction, to vary the same, the machines 


composing the motor generator set may be mechanically coupled 


by means of some mechanical change speed device, so that the | 
January 29th, | 


ratio of their speeds may be changed as desired. 
1908. 


WATER PURIFIER. 
12,940. June 4th, 1907.—STEAM BOoILER WATER 


CONNECTED DIRECTLY WITH ONE OR MORE STEAM 
Philipp Miiller, of &, Hallstrusse, Cannstatt. 


The stators of the two machines C and B have | 


At the same time the arrangement | 
will return to the system the buik of the energy which comes from | 
the slip rings of motor A instead of it being wasted in a resistance | 


PURIFIER | 
OILERS, | 


Fes. 21, 1908 





At the bottom‘of the purifier there is provided a blow-off valve. 
through which" dirt which has been brought into the purifier by 
the boiler water can be discharged.-— January Mh, 1908, 


eu 


MISCELLANEOUS. 


2802. February 4th, 1907.—IMPROVEMENTS IN CENTRIFUGAL 
Pumps, Pau! Franz Hartmann, of Turmstrasse 41, Bertin, N.W. 

In centrifugal pumps in which the supply takes place from one 
side only the axia! thrust is usually balanced by providing aper- 
tures, so that the pressure is equalised on both sides of the vane 
wheel. In many cases, however, entire absence of axial thrust 
is not desirable, and such thrust may be an absolute necessity, as, 
for example, in a vertical pump to balance the weights of the 
rotating parts or to retain the end of the shaft in contact with the 
thrust bearing. In the present invention a predetermined amount 
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| centrifugal pump by arranging in front of and behind the whee! 
concentric packing rings provided with ribs and of unequa 
diameter, so that continuous contact is ensured between the thrust 
| bearing and the journal of the shaft. The illustration shows a 
| longitudinal section of the apparatus. The vane wheel is provided 
near its hub with the usual aperture, and there are systems of ribs 
| on the front and rear surfaces of the wheel which engage with ribs 
on the adjacent packing rings, which are fixed to the casing and 
The mean diameters ¢ and d are unequal, their ratio being 
January 


cover. 
calculated according to the axial thrust which is desired. 
| 29h, 1908. 
| 20,849. September 19th, 1907.— IMPROVEMENTS IN CONTINUOUSLY 
OPERATING DRYING AND CARBONISING KILNS, by Richard 
Bock, 714, Smichon Prague, Austria. 

This invention relates to a continuously operating drying and 
| carbonising kiln of the kind consisting of adjacent chambers, 
| alternate members of which are open at the top and the others at 
the bottom. In the known kilns of this type the arrangement is 


a speed that machine C, connected to the line, is at syn- | 
which the other machine | 
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This invention consists in the combination of a water purifying | 
apparatus with one or more steam boilers directly, so that the | 
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boiler water can circulate between the boilers and ‘the purifier, 


and in which there is supplied to the purifier, besides the water | 


delivered to it from the boilers, also fresh water. By this device 
it is claimed that the formation of calcareous deposit in the boilers 
may be prevented, and also the formation of foam. In the 
aecompanying drawing the invention is illustrated diagrammatic- 
ally. To the discharge cocks of the steam boilers there is attached 
a tube, which connects the purifier and delivers to it water from 
the boilers. At the same time, however, fresh water is delivered 
to the purifier, and is there mixed with the boiler water, 
whereupon this mixed water, after passing through the layer of 
filtering materials, is led through the tube, shown at the top of 
the purifier, to a reservoir from which the boilers are supplied. 
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such that only a few middle chambers have walls heated from 
| within, and that it is only in these chambers that the material is 
| heated to the highest temperature, while in the front and rear 
| chambers which are not heated it is gradually preheated and 
| cooled. The kiln constructed according to this invention is illus- 
| trated in the accompanying engravings, and it will be seen to differ 

from that already known in the fact that the space traversed by 
| the material comprises three subdivisions instead of two. In the 

first of these the materia’ is gradually heated with exclusion of air, 
| in the next subdivision the cooling with exclusion of air occurs, 

while in the third division the material is further cooled in a cold 
current ; the gases and vapours can be drawn into the interior of 

the partitions between the chambers, and led away as may be 
| necessary. The chain travels through the chambers a, «a! and b, the 
| chain ¢ carrying the pans for the material under treatment. By 
| means of the constrictions ¢, which are always closed by at least 
one pan, the kiln is divided into three subdivisions, of which the 
first two a and a! are cut off by the constrictions from the outer air 
and from each other. There are heating flues in the subdivision a 
through which hot gases travel in the direction opposite to that in 
which the chain moves, so that the material passing through this 
subdivision is gradually heated. Partitions are construeted as 
channels so as to serve for drawing off the evolved vapours and 
gases through the dampers to the flue. The next subdivision serves 
for cooling the material with exclusion of air. The cooling may 
be effected directly by spraying in water, or it may be indirect. 
In the space a! sealed from the atmosphere the material is so far 
cooled that ignition thereof in contact with air is not likely to 





of axial thrust is caused to act on the perforated vane wheel of a | rg - 
| less than 2°25 times the calibre. 


| action 





| said projectile, the said cap exceeding the weight 


occur. The material may be finally cooled by cold air in the ¢ k 
division 6 into which the outer air passes through the loadin ‘3 
and unloading opening.—January 29th, 1908. ng 


SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette, 


875,023. ProvectiLE, C. Van Cise Wheeler, Pittsburg, aid 4. ¢ 
Me Renna, Braddock, Pa., USSEQHONS to the Firth “Stey! 
Filed No, 


Steel 
ud, 


Company, a Corpor ation of Penusyleauia, ’ ie 
« » 

This is a noteworthy specification in that the claims 
for dimensions. It is very doubtful that dimensions 
patented in this country. The radius of curvature must not be 
There are five claims. \ @ give 
the last, which, it will be seen, repudiates one theory of the 
of a cap, A capped projectile combining an 2 


are made 
could be 


irmour- 


875,023] 


| piercing projectile, and an attached cap upon the point of the 


2W 400 
100 


| where W is the weight of the uncapped projectile, whereby the 


| 
| 


momentum of the said cap at impact substantially in advance of 

the projectile itself may materially affect the resisting powers of 

the plate to the projectile in contradistinction to the heretofore 

known or assumed effect of lubrication. 

875,730. Testinc MACHINE, 7. Olsen, Philadelphia, Pa. 
February 8th, 1904, 

The first of six long claims runs as follows:—In a testing 
machine having two specimen holders, means for fixing one of the 
said holders mounted on a scale platform rigidly against vertical 
movement relative to the scale beams, a movable support for the 
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other, a movable platform on which the latter is supported, means 


for moving the said platform and therethrough the movable holder 


| comprising three serews of varying pitches for their threads and 


varying diameters for their cross sections, and means for actuating 

the said screws at a rate inversely proportionate to their thread 

pitches and diameters. 

875,962. VARIABLE SPEED Driving Gear, G. B. Stanley, Whit- 
man, Mass., AssigQnor of one-third to J. B. White, Novth Hanson, 
Mass., and one-third to F. Paddlefovd, VW hitmau, Moss,— Filed 
Maveh 21st, 1907. 

This invention consists in the use of two opposing cones, which 
in combiuation present a circular are. It will be wnderstood 


875962] 





that the driving cone imparts motion to the driven cone 
through the conical friction wheels mounted on short axes, which 
axes can swing on centre-pivoted pins, as shown. There are eleven 
claims, 

876,306. SHEET Prue, J. 7. Pyle, 
application filed August 16th, 1906. 
tion filed January 1Ath, 1907. 


Original 
appl u- 


Amarillo, Tex. 
Divided and this 


[876306] 


The drawing clearly explains the nature of this invention. 





There are thirteen claims. 





8 


= 
@ sub. 
vading 


A. Gg. 
1 Steel 


Dud. 


made 
uld be 
10t be 
e give 
Of the 
mour- 


f the 
400) 

) 

V the 

ce of 

8 of 


las 








File 


sting 
f the 
rtical 
© the 


eans 
der 

and 
ting 


read 


hich 
ood 





Fer. 28, 1908 


THE ENGINEER 


207 





INDIAN RAILWAY ECONOMICS. 
No. 1V.*——-THE OFFICIAL INCUBUS, 

BerorK Indian railways can hope to compete on the 
Stock Exchange successfully with less safe but much 
more alluring securities, they must be made to pay better 
dividends—good as the dividends may now be regarded 
as compared with the average financial results of the rail- 
ways of the world. T'wo roads may be indicated as lead- 
ing to this desired end, one—the most direct—being an 
enhancement in ratéS and fares, and the other the more 
roundabout but equally unerring route of economy in 
working. The first method is so simple that it will 
require little comment in these articles, and may be 
elanced at later on after certain questions connected with 
rail iy management arising out of the second premiss 
have been dealt with. Attention paid to these two points 
will assist us in estimating the character of the business 
terms which the Government of India may hope to obtain 
in future when throwing railways open to private syndicates. 
By economy, be it understood, is not necessarily meant 
a reduction in actual working expenses. Indeed, the pro- 
portion this item bears to gross receipts is very low in 
India, and might with advantage be even increased under 
certain heads, as we shall see presently; the waste is not 
so much in money transactions brought to book as in 
energy, the redundancy of administrative checks in daily 
operat ions tending to clog the wheels and retard a smooth 
and continuous run of business. 

One single official document is primarily responsible 


for this state of affairs on Indian railways generally ; | 


itis the P.W.D. code. In four bulky volumes of rules 
and regulations—and subsequent 
amendments thereof, introduced from time to time in the 
vain endeavour to render its enactments practically applic- 
able to the construction and management of railways— 
we finda pandect requiring experts for the interpreta- 
tion of its canons, its contradictions and its minute pre- 
scriptions covering all conceivable contingencies that arise 
in accounting, in posting of staff, in dealing with con- 
tractors. in forensic disputes, or the purchase and custody 
of stores; it deals besides with pay, pensions, furlough 
travelling allowances, penalties and rewards, and so on, 
down to the most trivial features of office routine, such, 
for instance, as correct official etiquette in the addressing 
and stamping of inter-departmental letters. In short, 
the volume is a preseript of the whole duty of man—or 
railway man—according to the gospel of Simla, The 
interpreters are the examiners of accounts, and the 
victims are all who endeavour to work under the pro- 
visions of this obsolete compendium. The code was 
written by Royal Engineers for Royal Engineers in the 
early days, when the business of the Public Works 
Department was limited to the building of roads, barracks, 
and forts with money allotments decreed to correspond 
mathematically with detail estimates, when a rupee spent 
was a rupee gone for evér, as none of the works were by 
nature remunerative, and no diseretion in expenditure 
was allowed to disbursing officers ; when the department, 
in short, dealt with military works with military precision, 
or with civil works on a strictly military executive basis. 
Railway engineering is something quite different, and 
railway management is still more insusceptible to such 
official constrictions. It speaks well for the staff of the 
State railways that both construction and management 
did not break down under this Draconic system, and the 


only explanation is that much good work was accom- | 


plished by the assumption of personal responsibility, and 
hy an entente cordiale between engineers and ‘examiners, 
who. for the good of the work, agreed to shelve codal 
restrictions, so far as circumstances would admit, 


and to substitute a more workable policy by evading | 


the letter whilst adhering to the spirit of the law. 
On the companies’ lines the provisions of the code 
also made themselves felt—though in a minor degree 
as compared with State lines and chiefly in respect 
to audit —but under the control of consulting engineers 
and examiners trained in its tenets the spirit of this 
classical text-book hovered over everything, and it is not 
too much to say that the whole growth of India’s railway 
business has been more or less stunted under the influence 
of its edicts. No revision is, moreover, either practicable 
or desirable ; the code should, so far at least as railways 
are concerned, be withdrawn altogether. Three instru- 
ments, “the Railway Act,” “the Railway Rules and 
Regulations,” and “the Civil Service Regulations ” col- 
lectively, define clearly the powers and prerogative of the 
authorities concerned in all matters relating to the general 
administration of railways in all sections, with the ex- 
ception of the audit of accounts, and to deal with, and also 
greatly simplify, this important branch of the business 
the establishment of a clearing-house is desirable. 


To hold that railway management should be relieved 


from this codal incubus is but a step removed from the 
alvocacy of complete divorce between the railway branch 
and the parent department. The supertiuousness of de- 
partmental rulings once admitted, the superfluousness of 
(departmental control follows in logical sequence. The 
fact is that railways have outgrown the original condi- 
tions of their inception and early youth, and having 
attained a vigorous manhood now call for a cutting 
asunder of the leading-strings. The P.W.D. itself is but 
i subordinate depirtment operating under the authority 
of one of higher rank—to wit, the Department of Com- 
merece and Industry—through which channel only can 
railway objects and aims obtain representation on the 
Supreme Council of the Government of India, and when 
it is further borne in mind that public works represent but 
i traction of the daily routine business passing through the 
Commerce and Industry Office it becomes easy to realise 
how often the P.W.D. endeavours—however legitimate— 
towards railway development find themselves impeded 
wien competing with other claims to the notice of 
Government. The railway question is, nevertheless, of 
paramount importance, and direct representation on the 


* No. ITI. appeared January 31st. 


cancellations - and | 





Viceregal Council is essential to its ventilation. Freed 
from the trammels. of the two superincumbent offices, 
under which the railway authorities now seek to push 
their claims, and with their case placed in the hands of a 
railway member of Council—ceustodian of this and no 
other portfolio—they would at length force recognition. 
The railway member would have a strong case to urge. 
The magnitude alone of the business, as indicated by the 
position it holds in the Imperial budget, would justify 
railways being placed in the first rank. One-third of the 
total revenue of India is earned by the locomotive, and 
the railway expenditure on capital and revenue account 
runs into figures which greatly exceed peace-time military 
outlay, and outweigh the public funds handled by the 
Bombay, Madras, and provincial Governments severally. 
A trust of this capacity should not be subordinated to 
any other section of the Government. The desirability 
of this measure of reform holds good whether the rail- 
ways are eventually imperialised and all worked as State 
lines or all fall into the hands of companies to operate— 
as is the trend of the present day-policy. In the first 
event the new Railway Department would constitute a 
very large one, so as to include the necessary executive 
staff; in the second, and more probable, case its functions 
would be entirely administrative, thus largely reducing 
the staff numerically. There are but three State rail- 
ways worked by the State now left, and though, as we 
have seen, Government have become owners wholly or 
partly of many of the companies’ lines, these, as well as 
many miles built by the Publie Works Department, are 
now worked by companies under contract. 

The shape the reorganised “ Railway Department” 
| would assume would necessarily depend upon the general 
characteristics of the system to be introduced. So long 
as the Government retain their status of predominant fiscal 
partner by being principal owners their financial interests 
must continue to be zealously guarded, and this constraint 
| has always been, as we have seen, the stumbling-block 
with the contract system. Short of relinquishing the 
agency of the contractors and of owning and working 
everything departmentally—short, in fact, of entire 
nationalisation of the railways of India, an alternative 
would seem to be a reversal of the shield by the gradual 
withdrawal of all direct State financial interest in the 
railways——dis-association, in fact, involving the transfer 
of the property into private hands. The amount sunk is 
said to exceed 250 millions sterling, the gross receipts to 
| stand at 20 millions and net profits 10 millions; this 

assumes working expenses at 50 per cent. of gross earn- 
ings, and is equal to a 4 per cent. return; but, as a matter 
of fact, the lines in the aggregate have of late years been 
paying more nearly 6 per cent. If such a transfer were in 
| course of time accomplished, the relinquishment by the 
| State of direct remuneration on these public works would 
obviously raise a serious question; but, seeing that the 
time has now come when practically the whole of the 
| profits a¢cruing are expended on railways themselves, 
with the bare result of scarcely keeping pace with such 
substantial improvements as are called for by the increase 
of trade, and that no surplus profits remain available to 
swell the imperial balance, the suggested renunciation 
| would appear to resolve itself into more of a theoretical 
| than a tangible surrender. With a compensating stimu- 
lus in the shape of active private railway enterprise, the 
| indirect return in wealth and prosperity to the country 
| would, in coyrse of time, be considerable. Government 
| would thus obtain the railways they require, and: the 
investing public would find the opportunity they seek. 
Such counsel, however, raises a financial problem 
of the first magnitude, and can only be suggested 
with cautious diffidence. The third and more pro- 
| bable alternative is that the existing order of things 
—that is to say, more or less joint ownership, and the 
raising of both public and private funds—will continue, 
and on this assumption the reorganisation of the railway 
department, if severed from the P.W.D., would represent 
a comparatively simple measure of reform, easy of intro- 
duction, without involving the inevitable delay conse- 
quent on protracted negotiations towards the achieve- 
ment of the greater reformation above indicated. 

We may, therefore, next turn our attention to this 
| question. Broadly speaking, the want of prerogative and 

of representation from which the Railway Board suffers, 
through bearing the burden of the superincumbent finance 
department, filter down step by step to the lowest grade 
of executive railway officers. Decentralisation of respon- 
sibility, recognition of personal merit (as well as of 
demerit), elasticity in procedure, and the clearing of the 
| cloudy atmosphere of military precision which, hanging 
over all, checks endeavour in the zealous and fosters 
apathy in the complacent—these are the sign-posts 
pointing to amendment, advancement and invigoration. 











THE ENCLOSURE OF THE ZUYDER ZEE. 


In 1892 a State Committee was appointed to decide 
whether the damming-in of the Zuyder Zee, as had been 
proposed by the Zuyder Zee Union, would be in the 
interest of the State, and in case the answer should be in 
the affirmative, to inquire into the way in which this 
work should be accomplished. 

Prior to this several plans for the enclosure and partial 
draining of the Zuyder Zee had already appeared, and a 
concession had been applied for in 1870, for enclosing 
and draining the southern portion. A Bill was presented 
to the Legislature in 1877, dealing with the closing of the 
Zuyder Zee by the State by means of a dyke following a 
line drawn from Blokkerhoek, near the town of 
Enkhuizen, and passing south of the island of Urk, up to 
the mouth of the river Ketel. This Bill, however, was 
never read, and it was withdrawn by the next Government. 

In 1883 Mr. Buma, a member of the Second Chamber, 
introduced a Bill providing for another State inquiry. 
This - Bill was subsequently withdrawn. In 1886 Mr. 
Buma took the initiative in establishing the Zuyder Zee 








Union. The object of this Union was to inquire into the 
enclosure, and to prepare the way for a subsequent 
partial draining of the Zuyder Zee polders,* the Wadden 
(Fords), and the Lauwerssea. Mr. C. Lely, engineer, 
who became chief of the technical committee, proposed 
to dam in the Zuyder Zee by means of a dyke running 
from the coast of North Holland, across the isle of 
Wieringen to Piaan on the Frisian coast, and to reclaim 
successively four polders in the enclosed portion, leaving 
a lake, the so-called Yssel Lake, within the enclosure 
(see Fig. 1). 

The various details of the design, submitted by the 
Zuyder Zee Union, were hardly altered at all by this 
State Committee. The plans of the Union included the 
construction of a main dyke from the coast of the pro- 
vince of North Holland, across the Island of Wieringen, 
to the Frisian coast, near Piaan, and the damming-in and 
draining of the polders 1, 2,3, and 4 successively, after 
the total completion of the main dyke mentioned above, 
(See Fig. 1.) It was unanimously agreed that the main 
dyke ought to be constructed first, and a mean profile, 
shown in Fig. 2, was adopted by the State Committee. 
This principal embankment, having a total length of 
29,300 m., could be made for a sum of 40,500,000 guilders 
(say, £3,375,000), according to the calculations of experts. 
To this amount would now have to be added the cost due 
to the Accidents Act, besides that due to the general rise 
in wages. Taking these into account, a total of at least 
48 million guilders (£3,583,333) would be arrived at. The 
cost of construction of the several polders, inclusive of 
military works and compensation to the fishing trade, 
would then amount to 148,500,000 guilders (£12,375,000). 
The polders, &c., however, could not be completed at this 
price if the main dyke were not made first, because unless 
this were so the influence of the tides would still make 
itself felt in the lake. By constructing the several polders 
before the total enclosure—a procedure, it is pointed out, 
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Fig. 1—LELY’S PROPOSAL 


which would bear some resemblance to placing the horse 
behind the cart—the advantage of avoiding tidal changes 
would be lost, and the cost of the whole enterprise enor- 
mously increased, while that for the maintenance of the 
sea-dykes and other works would exceed the highest 
estimate, 

In view of.these facts some surprise was felt at the 
Dutch Government's recent proposal to reclaim part of the 
land before constructing the main dyke, which would, in the 
opinion of some experts, involve a direct loss of 5,000,000 
guilders (£416,667). A guess can only be made at the 
reasons which led to this decision. The only known fact 
is that the Dutch Government fear that the cost may 
considerably exceed the estimates. It has been thought, 
too, that they not only fear the financial consequences, 
but also shrink from the risk appertaining to the real 
enclosure of the whole sea, #.e., the risk of inroads arising 
after the completion of the work. This latter considera- 
tion is naturally passed over silently by the Government 
themselves, but it is imagined that other reasons can 
hardly have induced them to go against the opinion 
expressed both by the State Committee and by the 
experts of the Zuyder Zee Union, thus disregarding the 
verdict of a majority who for several years past have 
studied the problem seriously. However this may be, it 
would appear that 18 million guilders (£1,500,000) are to 
be spent on a polder which could be constructed after- 
wards for about 13 million guildeys (£1,083,333) if the 
Union’s plan were adopted. aX 

There would seem no reason to doubt that the main 
dyke could be easily and economically construeted by the 


* The meaning of the term “ polder” was explained in ovr issue of the 
November 15th last, column 2. 
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aid of reinforced concrete. On learning the Government's 
decision, Mr. L. A. Sanders, of the Amsterdam Fabriken 
Van Cement-Ifyer Werhen, spent some time studying the 
problem, which resulted in the design of a type of main 
embankment, the cost of which, inclusive of sluices and 
locks, a canal across Wieringen c.a.,a double track of 
rails on the dyke, a canal from Barlingen to Piaan, &c. &e., 
is estimated at about 28 million guilders (£2,333,333). 
Fig. 3 shows the mean cross profile, together with a part 
plan of the proposed dyke. Thesaving incost which would 
be effected by using a dyke made in this manner would, | 
it is estimated, amount to one-third of the whole, and on | 
further examination it will be found to reach a sum of 

Added to the 

excess of cost for the first polder, constructed before the | 
making of the main dyke, the sum arrived at would be 


about 15 million guilders (£1,250,000). 


20 million guilders (£1,666,667). 


In the proposed dyke the usual banks of osier are done 
away with and their place taken by a series of hollow | 
cylinders of reinforced concrete, connected by slabs of 
the same material—Fig. 3—behind which the earthen 
slope could be deposited without any further risk. The | 
cylinders, 6 m. in diameter and about 8 m. deep, will extend 
from 50 cm. above N.A.P., New Amsterdam water-mark, 


Sea 
Storm Flood = 2-900 + 
— 
High water = 300+ 


low wa 


| Committee :—(1) It would be 1:10 m. higher above water 


level, which would prevent any serious danger from high 
tidal waves. It is, however, pointed out that the present 
proposals must not be interpreted as a disparagement to 


| the eminent members of the State Committee, because 


at the time when they made their suggestions the 
progress which technical science has since attained in 
the matter of concrete construction could not possibly be 
expected to be taken into consideration. (2) The risk of 
inroads of the sea when the main dyke was built would 


be considerably reduced by reason of the method of 


construction employed. (3) The annual cost of main- 
tenance would be much lower than with the proposed 
design—Fig. 3—than with that adopted by the State 
Committee as shown in Fig. 2. (4) The present plan 
would prevent the water from passing underneath the 
dyke much more effectually than would have been the 
case with the design adopted by the State Committee ; 


and (5) the work could be completed within six years, 


whereas it is estimated that nine years would be 


| required for the execution of the work as proposed by the 


State Committee. 


The Dutch Government is nearly certain to reconsider 
its present proposal, for there appears to be a widespread 
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Fig. 2—PROFILE OF MAIN DYKE 


i.e., 1m, above ordinary low-water mark and 20cm. above 


high-water mark. 


Variations in design may ultimately be found desirable, 
but it is estimated that by the adoption of reinforced 
evlinders the most economical and strongest type of pro- 
tection will be obtained. The bottom of the cylinders 
would be about 7} m. below New Amsterdam water mark, 
and be from 3m. to 5 m. below the existing bottom. The 
cylinders would be filled with sand, and their tops 
covered with a layer of concrete 75cm. thick. A similar 
slab of concrete 50 cm. thick and 50 em. wide would 
extend behind the tops of the cylinders, to cover the 
ground upon which the foot of the protected slope is to 
bear. This protected slope would be constructed on the 
de Muralt system,™ slightly altered, and would be sur- 
rounded by a breastwall, which would bring the height of 


feeling that the total enclosure of the Zuyder Zee should 
be brought about, and that separate reclamation works 
should not be undertaken. 

It is thought that the present Bill, which involves an 


expenditure of 23,000,000 guilders—£1,916,667— does not 


appear to be a reasonable way of meeting the difficulty, 
and that it would be much better to have both the main 
embankment and the Wieringen polder constructed at 


the same time, which would require an expenditure of 


28 + 18 = 46 million guilders (£3,833,333). This would 
require 23 million guilders (£1,916,667) more than the 
Government’s estimate. The total amount of 46 million 


guilders (£3,833,333) would, however, procure not only 
the Wieringen polder, but also the main embankment, 


estimated at about 40 million guilders (£3,333,333) by 
itself. The advantages, accruing from the construction 
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Fig. 3-PROPOSED .CONCRETE EMBANKMENT 


the top level to a point 1°10 m. above that required by 
the State Committee without any considerable additional 
cost. Behind the top of the slope it is proposed to con- 
struct a level portion of 10m. width and 5°40m. above 
New Amsterdam water mark. This, it is suggested, could 
be employed as a railroad. Below this, on the Yssel 
Lake side, is a horizontal road 7 m. wide, the railway and 
the road being connected by al to 1 slope. Beyond the 


roadway there is a bank protection on the side of the | 
Yssel Lake. The proposed railway, which would super- | 


sede the subsidised ferry service between Enkhuizen and 
Stavoren, would represent, it is said, a value of two million 


guilders (£166,667), at the very lowest, which amount | °°" : ; 
sy 3 | which stil] continues. 


might be deducted from the cost of the dyke. 

Directly the embankment was finished there would be a 
saving of at least one million guilders per annum in the 
cost of maintenance of existing protections and other 
works along the coast of the Zuyder Zee. This repre- 
sents a capital of 25 million guilders (£2,083,333) by 


itself, as pointed out by the Zuyder Zee Union. The capital | 
cost of the main embankment, inclusive of everything, | 


and deduction having been made of the above-mentioned | bakcie’ : : : A - 
| two principal commercial rivals. It is quite one thing 


| for the United States and Germany to have individually 


items, will probably be a little more than this. If the 
above figures are correct, it is pointed out that the 
Government need not fear the financial consequences 
should the main dyke be constructed at first; but that, 
on the contrary, to bring about a partial enclosure such 
as is proposed in the present Bill should be altogether out 
of the question. 

It is claimed that the proposed dyke would have the 
following advantages over that suggested by the State 


* See Tue Eneixerer, March 1st, 1907. 





of a main dyke before everything else, are, it is thought, 
of such magnitude that an additional expenditure of from 
3 to 5 million guilders (£250,000 to £416,667) should be a 


| small matter. 








INTERNATIONAL STEEL TRADE. 


THE vitality of the British iron and steel industry has 
probably never been so strikingly illustrated as in the 


| past year, notwithstanding the unfavourable turn which 


commenced in the course of the second half of 1907, and 
Naturally a detrimental reaction 
in the condition of trade does not make its presence felt 


| all at once in the amount of the turnover owing to the 


existence of orders which take some time to clear off, and 


| as a consequence the volume of our foreign trade remained 


satisfactory until the close of the year. The final results 
are gratifying to iron and steel producers and exporters, 
and they are still more so when a comparison is 
made between the British exports and those of our 


eclipsed us in the production of pig iron, the former having 
done so a number of years ago, and the latter as recently 
as the year 1903. But it is another matter for either of 
them to surpass British exporters in the supply of inter- 
national markets. The enormous inland consumption in 
the United States acts as an important stimulus to the 
production of pig iron, whilst the. native demand. in 
Germany also tends to promote the output of pig iron. 


| Both countries are favourably situated, as it would appear, 
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for the development of the export trade. 'The yeogra. 
phical proximity of Canada is of importance to the United 
States, as also are the States in South America. On the 
other hand, Germany is surrounded by countries which 
might be considered to be her natural markets owiny to 
their nearness to the Fatherland, and notwithstand. 
ing the efforts of the native iron and steel trades in these 
countries to resist invasion. Yet neither of our tyo 
leading competitors has been able to make any noteworthy 
progress in the export trade in the past year, one indeed 
having experienced a decline in the volume of business, 
The remarkable features in connection with the 
British exports of iron and steel in 1907 are represented 
by the fact that they constitute afresh record of progress, 
that their expansion was simultaneous with a diminution 
in the imports, and that the volume exceeded the com. 
bined exports of Germany and the United States in that 
year. According to the Board of Trade returns, our 
exports totalled 5,166,000 tons in round figures as com. 
pared with 4,682,000 tons in 1906, being an increase of 
484,000 tons. This is a very satisfactory advance, espe- 
c‘ally when it is remembered that the augmentation in 
1906 over 1905 was nearly twice the tonnage increase in 
1907 as contrasted with 1906. The figures published by 
the German Statistical Board show that the exports 
reached 38,482,000 tonsin 1907 as against 3,619,000 


|tons in 1906, or a reduction of 187,000 tons, and 


the total for last year was approximately the same 
as in 1905. In the case of the United States the 
records of the Bureau of Statistics of the Depart- 
ment of Commerce indicate exports amounting to 
1,216,000 tons in the eleven months ended with last 
November, and it is calculated that the total for the year 
will be 1,300,000 tons, or the same as in 1906, whilst the 
figures for 1905 were 1,000,000 tons. On the other hand, 
the British imports of iron and steel in 1907 declined by 
280,000 tons as compared with the preceding year, which, 
in turn, showed a large diminution as against 1905. But 
the imports into Germany last year increased by 114,000 
tons over the previous twelve months, and those into the 
United States were approximately 150,000 tons more 
in 1907 as contrasted with 1906. The greater portion of 
the tonnage represented by the augmentation in the case 
of these two countries is represented by pig iron which 
was imported from the United Kingdom in order to assist 
in meeting the demand. 

The year 1907, taken as a whole, was a very prospercus 
period for the three principal countries of production. In 
particular the United Kingdom was exceptionally situated 
not only on account of the growth in the exports and the 
decline in the imports, but also because 41 per cent. of the 
increased tonnage sent out of the country was in the form 
of manufactured iron and steel, the remainder being 
composed of the pig iron exports already mentioned. But 
the whole international situation has undergone a change 
in recent months, and future prospects are uncertain. 
Many blast furnaces have been blown out in the United 
States, Great Britain, and Germany, although the pro- 
duction of pig iron in each of these countries was slightly 
greater in 1907 than in the preceding year. In these 
circumstances it is only now that a reduction in the output 
of pig iron is taking place in order to accommodate the 
output to the altered market conditions. The producers 
in the United States are not yet showing any signs of 
attempting to force the export trade, and until the com- 
mercial position in that country has fully cleared it is 
unlikely that much will be heard of fresh American com- 
petition. At the same time it is necessary to remember 
that che United States exports in 1904 were increased 
three times the tonnage in the previous year, and that the 
quantity now stands at four times the total for 1903, 
although it is only one-fourth of the exports from the 
United Kingdom. It is thus possible to conceive a further 
expansion when normal conditions have been restored in 
the United States. As far as Germany is concerned the 
dumping of semi-finished steel is already in process now 
that the inland demand in that country has diminished, and 
there is apparently no reason why the record tonnage of 
the material sold in the United Kingdom in 1905 should 
not be repeated in the present year, unless British steel 
producers are able to counteract the movement. The 
rivalry of Teutonic firms is, however, with a production of 
pig iron in 1907 over 2,000,000 tons in excess of 1905, 
being more and more extended to rolled products and other 
finished manufactures, as is illustrated by the displacement 
in the German exports in the past two years. Never- 
theless, there is no reason for assuming that after the 
enormous expansion in our exports in the past four years, 
British steel producers are any the less prepared to 
attempt to maintain the volume of business which has 
already been obtained, even if the stress of American and 
German competition should prevent them from further 
developing the export trade; but it is by no means 
certain that this will be the case in the near future. 





THE IRISH INTERNATIONAL EXHIBITION.—We are given to under- 
stand that the buildings forming the Irish International Exhibitior, 
which was held last year in Herbert Park, Ballsbridge, Dublin, 
are to be sold by auction on March 11th, upon the Exhibition 
site, by Messrs. Wheatley Kirk, Price and Co., of Albert-square, 
Manchester. 


THe Enorneertne Socrgty: East LONDON COLLEGE. — Un 
Wednesday, February 19th, 1908, a paper was read before the 
above Society on ‘‘Pumps and Pumping Machinery,” by Mr. 
A. F. J. Wright. Assoc. M. Inst. C.E. After a general review of 
the subject the writer passed to a discussion of modern pumping 
machinery, dealing in particular with the later forms of centr- 
fngal pumps. A discussion followed. 


PuysIcaL Society or LoNDON.—A meeting of the Society will 
be held at 5 p.m. this evening, in the Physics Laboratory of tle 
Royal College of Science, Imperial Institute-road, South Kensing- 
ton. Mr. 8S. W. J. Smith and Mr. H. Moss will present a paper 
on ‘Contact Potential Differences determined by Means of Null 
Solutions ;”-and Mr. W. Lewis, a paper on ‘‘ An Experimental 
Examination of Gibbs’ Theory of Surface Tension as the Basis 
of Absorption with an Application to the Theory of Dyeing. 
Council meeting at 4 p.m. 
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Fig. 1—SIGNAL BOX 


LARGE RAILWAY STATIONS. 


No. H.—BRADFORD, MIDLAND 


Tur city of Bradford, in Yorkshire, has a population of 
over 288,000 persons. It is served by four railway com- 
panies, which run into two railway termini—the Midland 
and the North-Eastern, which run into the Midland Sta- 
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Fig. 2-LOCKING FRAME OF SEVENTY-SIX LEVERS 


the Midland Company. Reference will be made further 
on to this new line. In the meantime the map will assist 
the reader to appreciate the railway position. 

It is the Midland Station of which a description is now 
to be given. Bradford is, at present, the terminus of a branch 
of the Leeds and Skipton Railway which runs from Shipley. 
The Leeds and Bradford Railway was cuthorised in 1844, 
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tion, the Great Northern and the Lancashire and York- 
shire into the Exchange Station, which is jointly owned. | 
The Great Central Railway Company has through trains 
into and from Bradford which are “ horsed” by the Lan- 
cashire and Yorkshire engines to and from Penistone, and 
in some eases to and from Sheffield. The London and 
North-Western works its own goods trains to and from 
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Bradford over the Lancashire and Yorkshire line from 

either Heaton Lodge or Bradley Wood—about four miles | 

north of Huddersfield. A map of the railways of the | 

West Riding is given in Fig 3. This is reproduced from 

Tue ENGINEER for February 15th 1907, where it appeared 

to illustrate an article on the West Riding extension of | 
* No. I. appeared February 14th, 








warehouse. 
lines, but this accommodation proving insufficient, powers | line—the lower of each pair is for going to platforms 
were obtained in 1874 to construct the existing station. 
In the area absorbed by the new station there were ten 
streets, some of which bore names with a local flavour, 
such as Wool-street and Staple-street, whilst Lister- 


was acquired by the Midland Company in 1851, and was 
opened in July, 1846. The station is well situated, jutting, 
as it does, on Kirkgate, Market-street, and Forster-square, 
and within a few yards of the Exchange, and 400 or 500 
yards from the Town Hall and the General Post-oftice. 
The original station stood on the east side of the present 
station, an area now covered by a large modern goods 
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Fig. 4—PLAN OF THE MIDLAND STATION, BRADFORD 


It had three platforms and four platform 


treet, Margerison-street, and Ellis-street brought to mind 








araterare 


' historic Bradford names. The extent of the excavations 
necessary may be judged by the fact that three-quarters 
of a million cubic yards of material had to be removed. 

When the Act of 1874 was obtained Bradford was at 
the height of the boom of 1872, but there soon came the 
depression, which lasted for ten years. Consequently 
there was delay in commencing the work, which, after 
being in hand for five and a-half years, was completed 
sufficiently to allow the new station to be opened on 
March 2nd, 1890. When, however, the station is seen it 
is hard to believe that it was brought into use as long 
since as eighteen years ago, and that, as a consequence, 
the designs are twenty-one or twenty-two years old. 

The engraving given in Fig. 4 illustrates a plan of the 
platforms, roads, and signals. The new roads, four in 
number, leave the original lines at Manningham—about 
a mile out—proceeding on the west side. The two more 
westerly lines are the departure roads, and the two more 
easterly are the arrival. In the station there are three plat- 
forms with six platform lines, all of which are available 
for direct inwards and outwards traffic, and are signalled 
accordingly. The whole of the connections are situated 
between the station and Trafalgar-street bridge, and when 
it is stated that all the facing points—and as a result of 
the method of working nearly all the points are facing— 
come within the maximum distance then allowed of 
150 yards from the signal-box it will be appreciated that 
the permanent way scheme was well designed. 

The signal-box—Fig. 1—is placed between the two pairs 
of lines, where they begin to fan out into the six plat- 
form roads, and is in the centre of its work. It contains 
a locking-frame—Fig. 2—of 76 levers, of which 15 are, 
or were, spare, and it was at the time it was fixed the 
largest frame on the Midland system. That the Mid- 
land Company is able to handle its train movements 
with much smaller signal plants than other large com- 
panies is often a matter of surprise. The fact that the 
locks and bars of facing points are operated by the same 
lever as the points accounts in part for the difference and 
the absence of shunt-back signals—not customary in 1890 
—accounts for more, but even these additions would not 
require many more levers. As therefore the Midland Com- 
pany is able to do the work both safely and quickly, it 
would appear as though there was much in its policy to 
commend itself to other companies’ consideration. 

The signalling is very clear. Platforms Nos. 1, 2, and 
3 are provided with splitting starting signals for going 
through the scissor crossings on to either the west or 
east departure lines, and platforms Nos. 4, 5, and 6 have 
single-arm signals which lead up to the two-arm signal 
near the signal-box, and this splits for the two departure 
lines. The dise signals at the foot of the signals for 
starting from Nos. 4, 5, and 6 platforms are for setting 
back into the sidings on the down east side. The outer 
home signals for arriving are on a gantry to the south of 
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Trafalgar-street bridge, and there are two for each arrival 


Nos. 1, 2, or 8, and they are taken up by the most 


| easterly of the three three-arm signals just north of the 


signal-box. The higher arm of the west arrival outer 


| home signals is taken up by the middle three-arm signal, 


and the higher of the east arrival home by the most 
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easterly three-arm signal. Four inner and four outer 
distant signals are provided which apply to the outer 
home signals Nos. 63, 65, 69, and 71. 

The gradient rises all the way from Shipley, and the 
mile from Manningham to Bradford signal-box is first 
1 in 166 and then 1 in 172. In the station the gradient 
rises 1 in 300 towards the buffers. 

The permanent way consists of 85 lb. rails, each 30ft. 


long, carried in 50 Ib. chairs, and eleven sleepers to each | 


rail. 


come the offices for inspectors and ticket collectors, each 
22ft. long and 13ft. and 12ft. wide respectively. A foot- 
warmer house, 22ft. by 16ft., with two boilers, separates the 
ticket collectors’ oftice from the guards’ room. The latter 
is 41ft. by 22ft., and well provided with lockers. Behind 
this is the lamp room, 50ft. by 22ft. 
| Behind the buffers of Nos. 2 and 8 roads are the 
| telegraph-office and bookstall, and behind those of Nos. 4 


There are 520ft. platform edge to No. 1 platform road, | 


700ft. to No. 2 platform road, and 745ft. to Nos. 3, 4, 5, 
and 6. Each platform varies in width from 30ft. to 40ft. 
At the end of each platform line a water column is pro- 
vided, and in the yard there is an engine turntable of 60ft. 
diameter. wlio 

Fish and milk traffic is dealt with at the fish dock on 
the west side, and on the same side, but south of School- 
street bridge, is the dock for loading and unloading horses 
and carriages. Access to these docks is obtained from 
Cheapside by an inclined approach, and under School- 
street bridge by an archway. 

Fig. 5is a plan of the station oftices. In the south- 
west corner stands the Midland Hotel, and next to it is a 
passage, 14ft. wide, from the main entrance. The general 
waiting-room is 45ft. by 27ft. It has an entrance on the 
platform and two from the third-class booking-hall. This 
room is furnished as a café for the supply of tea, coffee, 
and light refreshments. The third-class booking-hall is 
45ft. by 25ft., and has a doorway on the main entrance 
and one on the platform. The booking-oflice is 45ft. 
by 21ft., and has an entrance from the third-class 
booking-hall. It has three third-class windows and 
two first-class. The first-class booking-hall is 45ft. 
by 20ft., and has entrances on the main approach and 
the platform. Inner and outer doors are provided. 
On the north side is the office of the agent for the North- 
Eastern Railway. There is another passage, next to the 
first-class booking-stall, which is also 14ft. wide, and then 
comes the cloak-room, 45ft. by 20ft., with a counter and 
doorway on to the platform. The parcels oftice occupies 
the whole of the south-east corner. It is 45ft. by 44ft., 
and has an entrance on to the platform, a public entrance 
and counter on the main approach, also a gateway for 
parcels, vans, kc. The parcels clerks’ office is over the 
cloak-room. On the east side, and adjoining the parcels 
office, is a store-room. Then there are the lavatories for 
gentlemen, with a hairdresser's shop. These con- 
veniences cover 52ft. by 21ft., and the porters’ room next 
is 30ft. by 21ft. 

On the west side of the station, next to the hotel, is an 
inclined passage-way to the hotel. Then comes the first- 
class refreshment-room, with an entrance off the plat- 
form. On the left is the counter, and on the right, with 
a sereen to divide it from the bar, is a dining-room with 
a grill at the far end, and in the right-hand corner is a 
smoke-room. There is a service-room next to the bar, 
and beyond that the kitchen. There is also a service 
room between the dining-room and the third-class 
refreshment-room, which is to the north of the first-class 
room and has an entrance off the platform. The latter 
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from Fig. 6. The walls are built of Bolton Wood stone 
and are 45ft. high above rail level. The station is 175tt. 
wide from wall to wall, and is covered by a Warren girder 
roof. One row of columns is placed in the centre of the 
station, These rectangular columns are 2ft. square and 
36ft. long. They are moulded, panelled and fluted, cast 
in one piece, and provided with ornamental caps and 
corbels. The columns are nine in number, and are 





Fig. 6—-MIDLAND STATION, BRADFORD—INTERIOR 


and 5 roads is the office for the stationmaster and his 
clerks. 

The concourse—to use an American term 170ft. 
wide, 80ft. deep, and separated from the platforms by 
wooden palisading and sliding doors. The walls of the 
entrances and public 1ooms are all tiled to the ceiling in 
harmonious tones of cream and warm browns, the designs 


Is 








Entrance to Hote/ 





Passage 


Telegraph Office 


lB /Aspectors 
Office 
Collectors 





Pla ttfor a 





10b6y; * 














Booking Hal) 





Booning 


Office P | 
e 


Bookstalt 











oy Gooking Nell, , 
Passage 


>a Room 














Urimeals 


si Mis 


Parce/ —_— ‘ 
S ’ 
core a i 


Office 

















Hairdressers 





Scale of Feee. 


Goods 
1050 W 2030 40 S50 6070 60 90 


Offices 


Goods 


100 





Swain Se 


Fig. 5-MIDLAND STATION, BRADFORD—PLAN OF THE PLATFORMS 


room is 50ft. by 28ft., the smoke-room 20ft. by 15ft., and | 
the third-class room is 24ft. by 21ft. The ladies’ third- | 
elass and first-class rooms come next. They are both | 
25ft. long, and the former is 21ft. wide, and the latter 

18ft. They each have an entrance off the platform, and 

separate retiring accommodation. The gentlemen’s first- | 
class room is adjacent, and it is 22ft. by 15ft. After that | 


being sufficiently varied not to appear monotonous. 
American walnut and grey mottled marble are used for 
the first-class refreshment-rooms, walnut and green leather 
for the smoke-room, and pitch pine for the third-class 
refreshment-room. 
rooms is pitch pine stained and varnished, 

An idea of the interior of the station may be gained 


The woodwork in the other public | 


spaced 60ft. apart. They carry longitudinal girders 5it, 
deep, on which are placed the ends of the main girders, 
the other ends being carried on the walls by roller bearings. 
The main girders are 11ft. deep, and built up of plates, 
angles, and channels. Steel joists are placed between the 
main girders for carrying the patent glazing roofing and 
the gutters. The main roofing ends at School-street 
bridge, as seen in Fig. 4, and the end of the bridge nearest 
the station is provided with a glazed screen between the 
top of the girder and the roof of the station. The re- 
mainder of the platforms north of the bridge is covered by 
glazed awnings. 

At the left-hand corner of the station entrance is the 
Midland Hotel, with entrances into Kirkgate and Cheap- 
Next to the hotel are two openings for passengers 
and then a carriage entrance. Four openings for foot 
passengers separate the carriage entrance from the 
carriage exit, and east of the latter another foot 
entrance and then an inquiry office. This screen is built 
of Bolton Wood stone, as are the hotel and front walls. 
The cab approach is of irregular shape. It is 210ft. long, 
and of an average width of 75ft. The floor is of asphalt 
and the roof is of the Warren girder type. 

The station, offices, public rooms, and hotel are lighted 
by electricity supplied from the company’s own generat- 
ing station, where there are two 200 horse-power engine: 
and three Thomson-Houston dynamos for the forty-five 
1200 candle-power are lamps, and two low-tension 
dynamos, by Holmes, of Newcastle, for the 800 incan- 
descent lamps. 

About 130 trains leave the station each week-day, and 
there is a corresponding number of arrivals. These are 
for Scotland, Carnforth, Morecambe, Ilkley, Leeds, and 
the South and West. Bradford is also the passenger 
rolling-stock centre for the North, and there are extensive 
carriage sidings and a large engine shed at Manningham. 

teverting, for a moment, to the map in Fig. 1, it may he 
seen that when the continuation from Dewsbury northwards 
of the new West Riding line is carried out Bradford will 
no longer be on a branch line but on the main line to 
Scotland and the North. This will shorten the Midland 
route to Scotland by six miles, and lessen the distance: 
from Bradford to London and the South and West by 
eleven miles. The new line will pass under Forste1 
square by a tunnel, and will emerge on the east side of 
the existing station. A low-level island platform is to b« 
provided for the new line, with steps leading up to the 
present station. 
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At the present time, says a contemporary, it | 
customary for the Admiralty to allow contractors to select the 
course over which the official trials of new torpedo craft shall 
run. There is, however, a growing feeling that as different con 
ditions as to depth of water and nature of bottom prevail «1 
different courses, which conditions materially affect the speed «! 
small craft, it would be more satisfactory-if one special measure 
mile were officially chosen over which all newly constructed boats 
should run their speed trials. Should this method be adopted, 

| the course over the Maplin Sands would probably be selected in 
| preference, as, owing toa uniform depth of waterand level bottom, 
| the conditions there generally are more favourable to torpedo cralt 
| developing their best speed than those prevailing on any other 
| measured mile, 
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A NEW ROTARY KILN CEMENT PLANT. 


[yx our issue of February 7th, 1902, we gave a descrip- 
tion of the cement works at Greenhithe of I. C, Johnson 
and Co., Limited. We have recently had an opportunity 
of seeing in operation a new rotary kiln plant which 
this firm has now had at work for something under a 
year. This plant is not intended, at present at all events, 
to oust the old chamber kilns, for they are now working 
side by side. The output of the original works was, it 
may be remembered, about 1200 tons a week. The new 
plant will make very nearly an equal amount, and hence 
the firm’s capacity for producing cement has been prac- 
tically doubled. British firms are frequently being 
upbraided for their backwardness in adopting new 
methods, but Messrs. Johnsons certainly cannot be 
accused of this, for not only have they laid down the very 
latest type of rotary kilns, but they have installed a new 
power plant, which consists of suction gas engines direct 
coupled to continuous-current dynamos. The whole forms 
1 most interesting arrangement, and we propose to 
deseribe it in the following article. 

The efficient use of the rotary kiln requires consider- 
able knowledge and skill, but it may be said that when 
these are brought to bear the results obtained are certainly 
equal to, if, indeed, they do not surpass, those which have 


| when a dried pat of slurry is examined, can be detected 
| by the unaided eye. With ordinary kilns this fineness of 
division is not nearly so important. Bits of chalk the size 
of a pin’s head, or even larger, may find their way into 


the kilns, and the resulting cement may not be affected | 
The reason for the difference in the action | 


in any way. 
in the two kind of kilns has not, we believe, been satis- 


factorily explained, but it has been suggested that possibly | 


the prolonged stay of the materials in the ordinary kilns 
has something to do with the matter. It is easy to under- 
stand that this might very well be so, since the period of 


burning in an ordinary kiln is about a week, while with | 


rotaries, using the wet process, the time occupied between 
the throwing of the chalk and clay into the wash mills 
and the final storing in the bins of the finished cement is 
only between three and four hours. Having regard to the 
relative speeds in the two cases, it can well be imagined 
what a considerable saving of ground space there is for a 
given output of cement when rotaries are used. This 
point of saving space becomes more and more important 
each year, for the specifications of consulting engineere 
get more and more stringent as time goes on. Ths 
finished cement has to be stored, perhaps, in layers not 
deeper than say, 3ft. 6in. ; it must be turned so often, and 
it must remain for such and such a time under the 
influence of air before being despatched. Hence it 


suction producers for motive power in a cement works in 
this country. The adoption of this form of power was 
not made without the most careful inquiries and investi- 
gations. The final decision was not uninfluenced by the 
facts that a mixture of coal and coke can be used in the 
producers, that, the works being on the banks of the 
Thames, coke is readily obtained from the large London 
gas companies at a moderate price, and that coal can be 
brought to the site by water. 

We need not go again into the question of the lay-out 
| of the works, having discussed this in our former article. 
It will suffice to say that the coal and coke are brought 
in trucks drawn by steam locomotives from the com- 
pany’s wharf to the rear of the new engine-house. At 
this point they are shot on to the charging platform of 
the Dowson gas producers, of which there are four. A 
glance at the accompanying engraving—Fig. 2—will 
| Show how these and the mains into which they deliver 
| are arranged. There are in the engine-house—which is a 
| simple brick building with its roof formed by a water 
| tank, and with one end closed in a temporary manner so 
|as to permit of easy future extension—three double- 
| cylinder gas engines made by the National Gas Engine 
| Company. These engines each drive a direct-current 

compound-wound dynamo made by Messrs. Siemens 

Brothers. The gas engines are of the horizontal type, 
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for so long been associated with the chamber and other 
forms of kins. The same initial mixture of chalk and 
clay will, however, not do for both types of kiln. If a 
certain mixture will produce a good result in one, it is by 
no means necessarily the case that it will do so in the 
other, Some of the failures which have been experienced 
with rotaries, if we may for shortness call them so, have 
heen due to the fact that this point has not been sufficiently 
realised, Mixtures which have for years been used in 
ordinary chamber kilns have, without alteration, been 
fed into rotaries, and the two types of kilns have not pro- 
duced similar results. 

Messrs. Johnsons have always been particular as to 
weighing exactly the proportions of the raw materials put 
into their wash-mills. They do not believe in rule-of- 
thumb methods, though we must admit that we have 
known some wonderfully even results to be obtained in 
works where rule-of-thumb methods of mixing were in 
vogue. Messrs. Johnsons prefer to know exactly where 
they are from the very beginning, and this care in 
Weighing is exercised also in the case of the chalk and 
clay fed into the new wash mills which have been con- 
‘tructed to prepare the slurry for the rotaries. For the 
uuxture to be absolutely right is one of the great secrets 
of successful cement manufacture, and another equally | 
lnportant thing when using rotary kilns is that the | 
ingredients must not only be most thoroughly mixed, but | 
they must be most completely disintegrated ; there miust | 
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Fig. 1—-ROTARY KILN CEMENT PLANT 


has become increasingly necessary for the cement | 


manufacturer, who has to fulfil all these stipulations and 
many more, to make his cement as cheugty as he can, 
compatibly, of course, with good quality; and it is 
undoubtedly cheaper to employ the rotary kim than the 
ordinary chamber kiln. 

The questions then arise, is the material turned out by 


rotaries worse than, equal to, or better than cement from | 


ordinary kilns? The reply is that both in appearance 


and quality it is equal to the best cement which can be | 


produced, providing, of course, that the plant has been 


properly designed in the first imstance, and that it is | 
We are informed by Messrs. Johnsons | 


properly worked. 
that even experts cannot tell either by tests or by appear- 
ance the method by which a given sample of their cement 
has been manufactured. 
so, it is undoubtedly a plucky thing for any firm, after 
years of working with one process, to adopt not only 
another which is entirely different, but, in addition, to 
make a radical change in the method of driving the | 
machinery. We may here repeat, however, that it does 
not appear to be Messrs. Johnson's intention to discard, 
at all events at present, their numerous chamber kilns, 
but to use them concurrently with their rotaries. 

With so much preliminary we may proceed to discuss 
the actual plant, and to do this it will be convenient to | 
start at the commencement of operations, or, in other 
words, with the prime movers. We believe that this is 


be no lumps. By “lumps” we mean something which, ! the first instance of the employment of gas engines with! head cables to the various points where it is used, and 


Still, although all this may be | 





each cylinder being governed and fired by magneto from 
a separate shaft. The engines and dynamos are coupled 
direct through flexible couplings, and the foundations 
of all the machines and engines are formed of one solid 
mass of concrete. We carefully noticed in various posi- 
| tions to see whether there was any vibration, and we 
found that there was practically none, and the engines, 
which were running at a speed of about 170 revolutions 
per minute, were working very sweetly and well. We 
were informed that it was customary to run each engine 
for a period of fourteen days without stopping night and 
day, and that this practice had been in operation for 
some ten months, with no stoppage due to valve or other 
| similar trouble. The rated brake horse-power of the 
| engines is something over 200, and the dynamos are each 
designed for an ordinary output of 155 kilowatts at 220 
volts at 170 to 175 revolutions per minute, though both 
engines and dynamos are capable of taking heavy over- 
loads for long periods. Two of the engines are always 
at work, the third being used as a standby. A switch- 
board is fitted at one end of the engine-room, and 
is fixed well away from the wall, so that easy access may 
be had to the back connections. The field windings of 
the dynamos are connected to equalising switches on the 
board, and we may say that the dynamos work in parallel 
perfectly, there being practically no motion of the main 
voltmeter needle, though very heavy alterations in load 
may be taking place. The current is conveyed by over- 











































212 


THE ENGINEER 


Fes. 28, 1908 








these will be referred to in due course. Views of the 
engine house and switchboard are given in Figs. 3 and 4. 

The next portion of the new plant to be considered is 
the wash mills. There is nothing special in the design or con- 
struction of these. There are four of them placed in 
‘juxtaposition and arranged in pairs so that one of each 
pair feeds the other, and so that the materials get a 


double treatment by the revolving arms’ and’ beaters. | 


Each mill is 18ft. in diameter, and the motor working 
them and other mills, which we shall mention imme- 
diately, is a Siemens machine of 120  horse-power, 
driving by ropes on to shafting. A special siding and 
platform have been arranged for the new mills. The 
chalk obtained from the site, and the clay coming from 
the company’s property on the» Medway, are brought to 
the siding and shot at different ends of the platform. 


Thence they are taken in hand barrows to the weighing | 


house, where the weight of each barrow load is most care- 


fully taken and recorded. There is one weighing machine | 


for chalk and another for clay. After being weighed the 
correct number of loads of each substance is shot into 
one or other of the first two wash mills, into which there 
is always flowing the regulation quantity of water. 
After passing through this mill, and getting broken up by 


the beaters, the mixed materials flow by gravity into the | 


next mill, where they are subjected to further. beating. 

- For the manufacture of cement in ordinary kilns, the 
resultant slurry wouldthen be taken to horizontal stone 
inills, but for rotaries a different course is pursued, 
largely, we believe, because it is necessary to remove all 
traces of flint, as well as to rid the mixture of the larger 
particles of chalk. In the present case the slurry is 
lifted by a bucket wheel from the catch pit into which the 


it 
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| ive provided with revolving stirrers, so as to keep the 
| slurry in proper condition for use. When one reservoir is 
full the slurry overflows from it into the second. From 
the sump into which these two mixers deliver the slurry 
is raised by pumps to a platform above the feeding ends 
of the rotaries, the lift being some 36ft. An interior view 
of the pump house is given in Fig. 5. 
For this purpose two sets of pumps have been installed, 
| one set being sufticiently powerful to deal with the full 
amount of slurry required, the other set acting as stand-by. 
| Each pump has three vertical rams 8in. in diameter. 
| They were made by Taylor, of Rochester, as also, we may 
mention, was the mixing arrangement. The pumps are 
| driven through double reduction rope gearing from a 
| 40 horse-power Siemens motor. It-is to be noticed that 
rope driving has been much used throughout the new 
works, and it appears to be answering extremely well, the 
The 


| absence of noise being particularly noticeable. 


| stirrer is continually at work. 


charged from the mixer just mentioned, and at stated 
| intervals the contents are let down into the kilns by the 
withdrawal of the plug leading to the pipe A in Fig. 1. 
There are three rotary kilns, each being 110ft. long. 
| They are cylindrical in form, and 7ft. in outside 
| diameter. They are entirely lined with fire-brick, the 
| thickness of which is, at one end, Yin. They are driven 
by a 190 horse-power motor, which is fixed in a room by 
itself, so as to protect it from dust and grit as much as 
possible. This motor drives a rope pulley, and from this 
ropes are taken to a shaft running across the kiln house. 
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slurry is delivered on the kiln-charging platform into a | 
| small stirring tank 12ft. in diameter, in which a revolving | 
Above the end of each | 
| kiln there is a wooden measuring tank. These tanks are | 





_| Water Tank 


breakage of these driving rings, the precaution against 
damage by expansion, a3 above mentioned, having proved 
perfectly efficacious. 

The slurry by the time it reaches the lower end of the 
kiln has been burnt to clinker, and we may say that we 
carefully examined a good deal of it, not only as it 
cane from the kilns, but by observing a large heap of it 
and found that it was exceedingly well and regularly 


| burnt. 


The kilns are fired with powdered coal, which is reduced 
to such a state of fineness that there is not more than 10 per 
cent. residue on a sieve of 32,400 openings to the square 
inch. The process of grinding the coal requires consider- 
able care and attention, one of the chief points to be 
observed being that it must be thoroughly dried before the 
actual grinding process takes place. Before going on to 
describe the method of drying employed it will be neces- 
sary to say a word or two concerning the way in which 
the clinker coming from the kilns is cooled, because it is 
the heat extracted from the clinker which is used in 
drying the coal. The cooler consists of two cylinders, 
B and C—Fig. 1—which are of different diameters. The 
smaller cylinder B, as may be seen in the engraving, does 
not go quite to the end of C, and one end of C is closed, 
The clinker as it gradually comes away from the kiln by 
the revolving action of the latter falls down a shoot D into 
the right-hand end of the cylinder B. The clinker is, of 
course, very hot, and the method of cooling it employed 
is the drawing of large volumes of cold air over it as it 


| travels, by means of the rotating motion of B and C, first 


to the left-hand end of B, and then back again to right- 
hand end of C. The fan employed for this purpose is 
mounted above the firing platform of the kilns, and is 
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Fig. 2—SUCTION GAS POWER PLANT 


second of each pair of wash mills delivers, and is taken 
into a series of three smaller mills of special construction. 


Each of these mills consists of a circular tank some 6ft. 


or so in diameter. Inside this there is a further tank a 
foot or more less in diameter, so that an annular space is 


left between itand the outside tank. Theslurry raised from | 
| be used at will. 


the washmill sump is delivered into the inside tank, which 
is provided with a number of vertical openings some 6in. or 
so wide, arranged at equal distances round its periphery, 
and some 2in. or 3in. apart. These openings are covered 


with sheets of metal gauze, having openings } mm. | 


diameter. Inside the inner tank is a special form of 


beater, which can stir the slurry up and throw it outwards | 
| the higher end of the kiln. 


by centrifugal action against the gauze-covered openings. 


The result is that a certain portion of the slurry is forced | 
through the gauze and finds its way intothe annular space | 
above mentioned. This slurry is then in a condition to be | 
burnt, and is led away by gravity to two reservoir mixers, | 


which will shortly be referred to. 
There is a certain amount of residuum left in these 


mills, and this flows away by gravity to a fourth mill of | 


similar construction, saving that the openings in the 
gauze are } mm., instead of } mm. diameter. Here acon- 
siderable quantity of water is added, and the matter 


which finds its way through the gauze is led back to the | 
wash mills to be further broken up, and to be returned in | 


due course to the three smaller mills. What remains 
inside the fourth mill consists almost entirely of small 
particles of flint. These are removed, and form at present 
a waste product. 

It will thus be seen that the cycle of operations is con- 
tinuous, and that an exceedingly fine-grained and well 
mixed slurry is always being produced. The delivery 
from the three smaller mills might be taken at once to 
the kilns, but so as to provide for stoppages on Sundays, 
when the mills are not worked, though the kilns are, the 
two reservoir mixers have been constructed. These are 
placed side by side, They are each 30ft. in diameter, and 


The shaft carries three pulleys for each kiln.’ "Two of 
these in each case are for giving motion to the kiln, and 
they are of different diameters, so that a speed of either 
one or two revolutions per minute may be given to the 
kiln, depending on which pulley is in use. There are fast 
and loose pulleys on the gearing, so that either belt can 


driving pulley and the kiln, the first reduction being by 
bevel gearing. 
the cross shaft is for revolving the clinker cooler, refer- 
ence to which will shortly be made. 

It will be remembered that the slurry is discharged 
from the measuring tanks through the pipe marked A at 
In its passage to the lower 
end of the kiln the slurry is first of all dried and disinte- 
grated, and is then burnt. The firing is done from the 
end remote from that into which the wet slurry is dis- 
charged, and hence the temperature gradually rises as 
the lower end is reached, the maximum temperature 
| being in the burning zone, which occupies the space 
between about 6ft. and 20ft. from the lower end. In this 
space the temperature rises to something like 8000 deg. 
| Fah., while the gases escaping to the chimney only have 
a temperature of some 536 deg. Fah. 

The kilns are revolved by means of toothed wheels 
arranged approximately at the centre of their length. 
| These toothed wheels are not connected directly to 
| the shells of the kilns, but by means of tangential 
| brackets, the object being to allow for expansion, and so 
| to prevent the rupture of the toothed rings. The weight 
| of each kiln is taken on three sets of rollers arranged as 
|shown in the engraving—Fig. 1. Rings for bearing 
/on these rollers are loosely held in position round the 
| kiln by means of a series of brackets on each side of the 
|rings. The latter are a very loose fit on the bodies of 
| the kilns, and there is no fear in this case of breakage by 
| reason of expansion, as there is with the driving ring. 
|'As a matter of fact, there has been no trouble with 


| we 
| shown by the arrows, over the glowing cement clinker, 
| passes first of all into a chamber E. 
| much of the fine dust, brought over with the rush of the 
| air, is deposited. 
| chamber E; one is by the trunk F, which connects with 
| the chamber H, and the other through the duct G, which 


| drier I. 
| crusher, is deposited by means of arrangements which 


| chamber. 
| this condition it falls into a hopper and is raised by the 
|elevator LL and deposited into the hopper J. 
| delivery from this is into a Kominor grinding mill and 
| thence into the tube mill K, in which the coal is ground 
| to the requisite fineness, and in this condition it falls into 


| its heat from the clinker, as already explained. 


There are three reductions between the | I 
| amounts of coal and air can be regulated to a nicety, the 


The third pulley mentioned as being on | rin \ 
| friction dise driving the worm-feeding mechanism. 





indicated by the letter P on the drawings. It has another 
function in addition to that already detailed, and to this 
refer later on. The air, heated by its passage, as 


In this chamber 


There are two possible exits from 


is connected directly to the suction of the fan P. The 
latter is only used when for any reason it is desired not to 
use the chamber H. In the latter there is a revolving 
Into this the coal, after passing through a 


are not shown on the drawing. As the coal passes from 
end to end of this drier it is, of course, subjected to*a 
high temperature by reason of the heated air in the 
The result is that it is completely dried. In 


The 


a hopper and is lifted by the elevator L' L! to such a 
height that it can fall by gravity into the hopper N, from 
which the supply for firing the kiln is drawn. The firing 


|is brought about by forcing into the end of the kiln Ra 


mixture of hot air and powdered coal. The hot air is driven 
into the kiln through a pipe Q by the fan P, and obtains 
The coal 
is fed by a worm-feeding apparatus into the pipe O, which 
is in communication with the discharge pipe of a smaller 


|fan $. The result is that a continuous stream of finely 


powdered coal, together with a large volume of heated 
air, is forced into the kiln R through the nozzle Q'. The 


former by altering the position of a friction wheel on _ 
The 
man in charge of the burning can tell by observing with 
blue glasses through peep holes in the ends of the kilns 
exactly how the combustion of the coal is going on, and 
how the burning is proceeding, and he can make his 
adjustments accordingly. The coolers are, as we have 
said, revolved by belts from pulleys on the main shaft, 
which also drives the kilns themselves. 

It should be said that each kiln is kept entirely 
separate from the others, not only as regards its feeding 
and burning arrangements, but also as regards its 
chimneys. Messrs. Johnsons have gone to the expense of 
building a separate chimney for each kiln, being fully 
persuaded that only in this way can the draught be 
correctly regulated and the best results obtained. {t may 
be mentioned that there is also a separate dust chamber 
at the base of each chimney, with doors for the ready 
removal of the considerable quantities of dust which 
collect. Our readers will have no difficulty in seeing 
from the engraving how all the various parts we have 
mentioned are driven. In every case the motion is 
obtained by means of electric motors. The whole of the 
rotary kiln plant was supplied by Messrs. F. L. Smidth 
and Co., of Copenhagen, Messrs. Johnsons being unable, 
at the time the plant was put down, to obtain what the) 
required in this country. It must be said that the wok 
throughout has been carried out in excellent fashion. 
Views of the kilns from the firing and charging ends are 
given in Figs. 7 and 8, on page 220, 
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A ROTARY KILN CEMENT WORKS 























Fig. 5—-ELECTRICALLY DRIVEN SLURRY 


In our description the point has been reached in the 
process of manufacture when finished clinker is being 
produced in a regular stream. It now remains to grind 
and to store it. As the clinker comes away from the 
coolers it. drops upon a horizontal plate conveyor running 
across the kiln-house. On its way it passes over a Deni- 
son automatic weighing machine—Fig. 9—which records 
the amount of material carried on the conveyor. So 
accurately is this weighing carried out that the records 
are taken as a basis for paying the men, who accept them 
readily. 

The conveyor delivers the weighed clinker into a hopper, 
from which it is raised by the aid of an elevator to 
another conveyor. The latter, which is also of the plate 
type, takes it to the grinding plant, which is in a neigh- 
bouring building. An illustration of this plant is given 
in Fig. 10, and in referring to it we may call attention to 
the conveyor staging, which is visible outside the build- 
ing. The clinker descends first of all into a ball tube 
mill 6ft. 2iri. in diameter, and from it to a flint mill of the 
same size. The former is charged with steel balls vary- 
ing in size from 4in. to 2in. in diameter. The size of 
the flint balls in the second mill is from 2in. to lin. in 
diameter.- From the latter the cement is discharged in 
a finished condition, and is led away by band conveyors 
to the bins in the store-house, at one end of which the 
grinding mills are situated. The grinding tube mills 
were supplied by Messrs. E. Newell, of Misterton, Gains- 
borough. The motor driving them is of 260 horse-power. 
A view of it is given in Fig. 6, which may be taken as 
typical of all the motors employed, and we may add 
that there are six of them, aggregating in all some 
650 horse-power employed throughout the works. 

The whole of the plant has been exceedingly well laid 
out and erected. It has now been in full operation 
with only one break of four days during the last Christ- 
mas holidays for some ten months. There has never 


been any other entire stoppage. When in full operation, 
as we saw it, the plant produces some 1000 to 1100 tons 
of cement per week. 

The various engravings which we are enabled, by the 


| 
| 
| 
| 





PUMPING PLANT 








courtesy of Messrs. Johnsons, to reproduce, give a good 
idea of the new installation, and will not require any 
further reference than that which has been already made. 

We may add that since our last article on these works 
a large cooperage has been put to work. The firm does 
a large export trade, and a large quantity of the whole 
amount of cement shipped is sent away in wooden casks. 
A complete equipment for making these casks has been 
laid down. There are machines for cutting, shaping, and 
grooving, and tongueing the staves ; for forcing the hoops 
on to them, and for making and putting in place the end 
pieces. The result appears to be the production of wonder- 
fully serviceable casks, which are made all the stronger by 
the fact that the hoops are fashioned from band steel 
specially corrugated on the spot. This corrugation, of 
course, makes the bands very much stiffer than they 
would otherwise be, so that the casks are all the better 
able to withstand rough usage. 

A special feature of these casks is that the staves from 
which they are made, before being shaped, grooved, and 
tongued, are thoroughly dried by being passed through a 
chamber heated by hot air to a temperature of 180 deg. 
Fah., the transit through the chamber occupying six 
days. This thorough drying of the wood has been adopted 
yo minimise the possibility of any subsequent shrinkage 
after the casks are made and to render them particularly 
suitable for exportation to hot climates. 

It may be of interest if we give the following particu- 
lars regarding the cost of power in the new plant. We 
are informed by Messrs. Johnsons that during a continuous 
six months’ run the total production of electrical energy 
was 672,159 Board of Trade units, this figure being 
obtained from watt-hour meters in the engine-room. 
Including all stand-bys, loss, and stoppages, the total fuel 
used was 2°056lb. per unit, the cost being *255d. per 
unit. The fuel used was a mixture of Welsh anthracite 
coal and gas coke. 











Fig. 4—-MAIN SWITCHBOARD 



















Fig. 6—260-H.P. MOTOR FOR DRIVING GRINDING PLANT 


INSTITUTION OF MECHANICAL ENGINEERS. 

TuE sixty-first annual general meeting of the Institution 
of Mechanical Engineers was held on Friday evening of 
last week, February 21st, at the Institution’s house, 
Storey’s-gate, St. James Park. The President, Mr. T. 
Hurry Riches, occupied the chair. After the minutes of the 
previous meeting had been read and confirmed, the 
Secretary proceeded to read the annual report, of which 
the following is an abstract :— 

During the year, his Majesty the King has conferred honours on 
the following members of the Institution:—A Peerage has been 
conferred upon the Right Hon. Sir James Kitson, Bart., M.P.; a 
Knight Commandership of the Royal Victorian Order upon Sir 
William T. Lewis, Bart.; and a Companionship of the Order of the 
Bath upon Dr. J. A. Ewing, F.R.S. The Institution sent to the 
Milan International Exhibition of 1906 an exhibit, consisting of a 
complete set of the ‘‘ Proceedings,” together with a collection of 
photographs and a number of historic railway rails, for which a 
Diploma of Merit has been awarded. The total number on the 
roll of the Institution at the end of 1907 was 5238, consisting of 
9 Honorary Members, 2474 Members, 2088 Associate Members, 
68 Associates, and 599 Graduates, which, as compared with 4979 
at the end of the previous year, shows a net gain of 259. During 
the year 6 former Members were reinstated and 487 candidates 
were elected. As 32 of these were formerly Graduates, and 5 
withdrew after election, 456 fresh names were added to the register. 
The total losses were 197, made up of 60 deceases during 1906— 
see report of 1906—70 resignations taking effect on Ist January, 
1907, 10 Graduates of twenty-six years of age who retired on the 
same day under By-law 3, and 57 removals. Of the 37 deceases of 
Members of the Institution reported during the year 1907, Lord 
Kelvin was elected an Honorary Life Member in 1901, Sir Benjamin 
Baker was a Member of Council from 1899 ; Mr. Brock had been a 
Member of the Institution since 1865, and Mr. Lees since 1863. 

The Council regret also to have to record the decease of Mr. 
Alfred Bache, who was the Secretary of the Institution from 1884 
to 1897. Mr. Bache joined the staff in 1854, and retired through 
ill-health ten years ago. His unremitting labour on behalf of the 
Institution is well known to the older members, and the Council 
take this opportunity of recording their high appreciation of 
his services. 

The Council have arranged to take a building lease of No. 5, 
Princes-street, adjoining the existing premises of the Institution. 
It is proposed to utilise the site for the erection of a building con- 
taining an adequate Council room and additional offices, which 
are much needed. The suggestion made in the last annual report, 
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of the desirability of establishing a Benevolent Fund in connec- 
tion with the Institution, having received no support from the 
members, the sum of £50 received from the organisers of the 
Engineering and Machinery Exhibition, held in London in 1906, 
has been handed to the Benevolent Fund of the Institution of 
Civil Engineers. The conditions under which the Starley Premium 
Fund shall be presented are still having the consideration of the 
Council in conjunction with the gentlemen who collected the fund. 
It is proposed to offer triennially an award of the value of about 
£40 for the best original paper presented to the Institution dealing 
with ‘‘The Development of Road Locomotion.” The Council has 
gratefully asia from Mr. Charles Hawksley an offer of £1000 
for the foundation of a scholarship or premium in connection 
with the Institution, to commemorate the centenary of the birth 
of his father, Mr. Thomas Hawksley, Past-president. The date 
for sending in papers for the Water Arbitration Prize competition, 
on the subject of the ‘“ Filtration and Purification of Water for 
Public Supply,” has been postponed until 3rd July next. 

The eighth report of the Alloys Research Committee, dealing 
with copper aluminium alloys, was read and discussed early in the 
year, and has been published in the ‘ Proceedings.” Further 
experiments on these alloys, in connection with their properties at 
high temperatures and the rise of temperaturé when aluminium 
is added to molten copper, were made at the National Physical 
Laboratory, and were described in the discussion. Sea water 
corrosion tests on these alloys are being carried out by the 
National Physical Laboratory at Portsmouth Dockyard—by kind 
permission of the Admiralty. A systematic investigation of the 
ternary alloys of copper and aluminium with other metals, in the 
tirst place with manganese, zinc, and nickel, has been begun, and 
the preliminary investigation of the copper-aluminium manganese 
alloys is approaching completion. The Council have made a small 
grant to Dr. H. C. H, Carpenter to investigate at the Manchester 
University the conditions which have to be observed if metal cast- 
ings are to be capable of being gas-tight and steam-tight. The 





twice during the year, and designs are being prepared by Professor | 
T. Hudson Beare for carrying out jacket experiments with a larger | 


apparatus than that formerly used by the Committee. 
Research Committee on Friction of Various Gears has held several 
meetings during the year. Before undertaking original investiga- 
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| 
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tions, the Committee is collating information about the work of | 


other experimenters. Information on the present state of know- 
ledge on the following subjects is also being collected, previous to 


the appointment of Research Committees for prosecuting further | 


inquiries :—(1) The Features of Refrigerating Machinery in which 
further investigation is needed ; (2) The Transfer of Heat Across 
Metallic Surfaces in Contact with Water and with Gases ; (3) The 
Action of Steam Passing Through Nozzles and Steam Turbines. 
The Graduates held monthly meetings during the session 1906-7, 
and made five visits to works. The average attendance of 
Graduates was about twenty-nine at the meetings, and twenty- 
tive at the visits. Prizes for the best papers have been awarded 
by the Council to Mr. Broughton and Mr. Cheesman. 

It is intended to hold the summer meeting in Bristol. 

The prizes awarded to Messrs. Broughton and Cheese- 
man were then presented, the prize in each case taking 
the form of books selected by the winner. Next the 
officers for the ensuing year were announced. Mr. Hurry 
Riches remains President; as Vice-presidents, Mr. 
Arthur Keen and Sir William T. Lewis; as members of 
the Council, Sir John Thornycroft, the Right Hon. Lord 
Pirrie, Mr. Mark H. Robinson, Dr. Edward Hopkinson, 
Mr. George J. Churchward, Dr. Archibald Barr, and Mr. 
Robert A. Hadfield. 

The President then called upon Professor John Good- 
man to read a paper on “A Test of a Live Steam 
Feedwater Heater,” written jointly by him and Mr. 
Maclachlan, of the University, Leeds. Before read- 
ing the paper, Professor Goodman said that he should 
like to mention that he and his colleague were not 
antagonistic towards the live steam feed-water heater. 
The whole object of the paper was to get the matter 
thoroughly thrashed out, and to find whether or not any 
real economy does result from the use of heaters of this 
type. He also remarked that for a test on a boiler work- 
ing with a live steam feed-water heater to be of any value 
the test must extend over a considerable period—say, 
twelve hours, for example. Short tests were valueless. 
Some interesting remarks were then made by Mr. 
Maclachlan. He said that some engineers contended 
that the economy produced by the live steam feed-water 
heater is due to the fact that heat is given to the water in 
a boiler at a greater rate per unit of time when the water 
is in a state of ebullition than when the water is com- 
paratively cold. He had carried out some very careful 
tests to ascertain whether this was so, the tests consisting 
of raising a given quantity of water through a certain 
range of temperature below boiling point in a given time, 
and afterwards evaporating a quantity of water in the 
same time, so that the heat units given to the water in 
each case could be noted and compared. Extreme care 
was taken to take into account any evaporation which 
took place when the former test was being made, and 
due care to the supply and quality of the gas was also 
given in each case. The results of these tests were given 
by means of curves, which showed that the heat given to 
the water while boiling was almost identically the same, 
as in the other test where water was raised through a 
certain range of temperature below boiling point. Mr. 
Maclachlan said this was important, since he thought it 
probable that objection would be raised to the feed-water 
supplied to the boiler dealt with in the paper being a little 
below the temperature of the steam. He thought that 
the experiments he had described caused the theory 
usually given for the live steam feed-water heater to fall 
to the ground. The paper was then read by Professor 
Goodman. 

The discussion was opened by Mr. R, C. Braithwaite, 
who said he was sure that the paper would be highly 
appreciated, as they were all anxious to know the truth 
about live steam feed-water heaters. Personally, he had 
been able to save 12 per cent. in his coal bill in four 
years by using a live steam feed-water heater. He noticed 
from the paper that the boiler had been cleaned previous 
to the trial, and it would be interesting to know its con- 
dition before cleaning. He had found that after working 
with a live steam feed-water heater for three months, the 
deposit found in the tubes was such that it could be swept 
off with a brush. He thought that if water could be put 
into the boiler within 10 deg. of the temperature of the 
steam, beneficial results must follow. He had a boiler 
working with a live steam feed-water heater which, before 
the heater was fitted, used 94 ewt. of coal perday. When 
the heater was titted the coal consumption fell to 74 ewt. 





The heater supplied the water to the boiler at a tem- 
perature within 8 deg. of the temperature of the steam. 
The heater was stopped for a week, when the coal 
consumption immediately rose to 9} cwt. as before. 
Cleansing the water of the gases and dirt, he said, was 
also another important consideration. If you could keep 
your boiler clean, you would reduce your coal bill. It 
was quite a common occurrence to find scale fin. thick 
in boilers. Then, again, there was the life of the boiler 
to be taken into consideration. If the feed water was 
within 10 deg. of the temperature of the steam, the life 
of the boiler was increased by reason of the more uniform 
temperature of the boiler plates resulting in less con- 
traction and expansion. He sincerely hoped that the 
matter would be thoroughly thrashed out. Finally, he 
exhibited a sample of some fine dust-like scale found in 
the boiler to which he had referred. 

The second speaker, Mr. G. Wilkinson, congratulated 
the authors on their valuable paper. He hoped that all 
would go away considerably wiser than they came. He 
had had a good deal of experience with live steam feed- 
water heaters, and he was sure that under favourable con- 
ditions a saving in fuel resulted from their use. There 
were, however, a number of conditions which must be 
fulfilled to get beneficial results. There was the position 
of the delivery to be considered; engineers had different 
opinions on this point. Some advocated that the 
delivery should be at the bottom of the boiler. He 
thought the conditions of the furnace of the boiler which 
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Research Committee on the Value of the Steam Jacket has met | the authors had experimented on were abnormal and 


wasteful. Then, again, the temperature of the feed- 
water was below the steam temperature. As regarded 
the remarks made by Professor Goodman concerning short 
tests, he had found that short tests were as good as long 
ones provided the men were accustomed to running tests 
of this kind. He also pointed out that a certain number 
of heat units could be added to the water with advantage ; 
if more heat units were added than this certain number the 
efficiency of the boiler dropped below normal. If too 
many units were added the temperature of the flue was re- 
duced and insufficient air passed through the furnace unless 
artificial means of producing the draught were provided. 
The number of heat units which could be profitably 
added to the water by means of a live steam feed-water 
heater varied with different boilers. With the type of 
boiler used by the authors, and with the conditions 
described, he would not expect to get beneficial: results ; 
the conditions were not favourable. As regarded the 


experiments described by Mr. Maclachlan to ascertain 
| people as to whether they were practicable, and if so, 


whether the heat given to the water in a boiler was 
greater per unit of time when the water was in a state of 


ebullition, he had also carried out similar experiments, | 
and had found that when ebullition commenced there | 


was an increase of 30 per cent. in the rate with which 
heat was taken in. He believed that Mr. Dales was the 
first to carry out an experiment of this kind, and he also 
found that the rate of heat transmission to the water 
increased considerably when ebullition commenced. 
noticed that the authors of the paper appeared to use no 
accurate draught gauge, and in his opinion it was impor- 


tant that the draught should be accurately measured. | 


Accurate coal analysis was also important. He would 


be pleased to lend the authors one of his live steam | 
feed-water heaters, and to give them full particulars as | 
| True circulation was what was required; true circulation 
| gavemaximum efficiency. Circulation was a different thing 


y might experiment 
at the Leeds University, and so arrive at the real truth. 
Captain H. R. Sankey, who rose at the call of the 


to how to work it, in order that they 


President, said that he was afraid that he could not add | 
much to the discussion, as he had not had experience | 
| not the best type of boiler to experiment with, the circu- 
| lation left something to be desired. 


with live steam feed-water heaters. He thought, how- 
ever, the word economy on the first page of the paper 
might be defined a little more closely. 


evaporated per pound of coal. 
Professor Goodman in not understanding why there should 


be an increase in economy in that way, but that there was | 


the advantage of great economy in other respects he had 
not the least doubt. 
a great deal more water evaporated from the boiler, and 
that, from the general economy point of view, was of vast 
importance. Continuing, he said that it would be observed 
on pages 4 and 5 of the paper, where the results were 
plotted, that on both trials nearly up to 10 o’clock the 
lines of both coal and water were very winding, showing 
that the disturbance caused by raking out the fires and 
starting the test had not subsided. Again, at the end of 
the trial, in the last hour, and possibly in the last two 
hours, the lines were somewhat irregular. Between, say, 
10 o'clock in the morning and 6 in the evening a very 


straight line could be drawn between all the absolute | 
| an internal live steam heater, and the other he termed a 


points in both trials. He also said that in the 


report of the Engine and Boiler Committee of the Institu- | 


tion of Civil Engineers one of the methods given for 
obtaining the water per pound of coal was to measure the 


rate of evaporation and the coal consumption by plotting | 
If this were done in the present case | 


it would be found that with the heater the rate of coal | 
| In the case of the internal feed-water heater 10°77 |b. of 


those very lines. 


consumption came out at 592 lb. per hour, instead of 


582 lb.; the water evaporated came out at 5220 ]b., and | 
dividing one by the- other gave 8°82 lb., as against 8°6 | 
He thought that there was reason | 


given in the paper. 
to suppose a better result would be obtained when the 
boiler was working quietly, and not disturbed. 

Mr. Vaughan Pendred said that he had, some dozen 
years ago, carried out an experiment on board the London 
and Margate pleasure steamer Oriole with a Kirkaldy 
live steam feed-water heater, which left no doubt on his 
mind that it possessed substantial merit. He went from 
Londoa Bridge to Margate. The heater was fixed in the 
engine-room where the firemen could not see it. There 
was a bulkhead intervening. The boat had compound 
paddle - wheel engines. The normal boiler pressure 
was 90 1b. The firemen had considerable difficulty in 
kee;ing up 80 Ib. to 85 Ib. without the heater. He took 
observations for half an hour. Then the cock was 
opened and live steam admitted to the heater, through 





He | 
| latter at first seemed absurd. 
| nished an example of a similar kind. 


From the dis- | 
cussion, it might be supposed that it meant the thermal | 
efficiency of the boiler or the number of pounds of water | 
Personally, he was with | 
| capacities, it was clear that the temperature of the gases 


For instance, it was possible to get | 





which the water had been passing from the pumps from 
the first. In a few minutes the pressure began to rise, 
and in about a quarter of an hour the: safety valves 
began to lift. ‘The firing was much less arduous, and the 
revolutions increased in number from 2 to 24 per minute, 
At the end of the second half hour steam was shut off 
from the heater, and the pressure began to drop and hard 
firing was resumed. The trial was repeated, and always 
with the same result. No doubt more steam was made, 
The advantage could not be gained in the heater, and 
must be sought for inside the boiler. 

Mr. C. Erith said that the conditions of the test 
described in the paper seemed to be ideal, and it wag 
difficult to believe that any other test could show a 
difterent conclusion. There was one point in connection 
with the figures given by the authors that he should like 
to remark upon. In their balance of heat accounts they 
had allowed practically 12 per cent. for unaccounted 
errors and heat loss, but if they would take the 6°8 C02 
which was the mean of the trials, and also take the 
temperature corresponding to that,-roughly 1700 deg, 
and then take the escape gas temperature 482 deg., a heat 
loss of 28 per cent. was seen. The efticiency of the boiler 
was 67 per cent., which left 5 per cent. for all other 
heating losses, in radiation, in ashes, in unburnt carbon, 
and so on, which was exactly what one would expect from 
a boiler of that type, well set, and in good condition, 
Under these circumstances he thought there was 
practically no unaccounted heat loss, and in that respect 
the trials were singularly conclusive. 

Mr. Archibald Bruce said a point that struck him was 
not so much in the paper as in the remarks of Mr, 
Wilkinson, who seemed to infer that the efficiency of a 
live steam feed-water heater could only be rendered 
obvious by increasing the chimney draught, and that, of 
course, would presumably increase the chimney waste. 
It seemed to him that if the chimney losses in the boiler 
—given in the paper as 12°4 per cent.—were correct, the 
gain due to the live steam feed-water heater, presuming 
it took place, would have to be in a higher ratio than the 
chimney losses. Perhaps Professor Goodman would deal 
with that aspect in the reply ? 

Mr. Druitt Halpin said that the authors stated in the 
paper that it was difficult to see the reason why economy 
results from taking live steam from a boiler and return- 
ing it immediately afterwards mixed with the feed-water. 
That might be, but there were other things which had 
come into use in connection with engineering work which 
at first had given rise to doubts in the minds of some 


whether any real gain was derived from their use. When 
compound engines first came to be used, for example, it 
took some engineers a-long time to see why any economy 
was gained by using the steam in two cylinders instead 
of one. Some went so far as to say that unnecessary 
waste was introduced by using two cylinders. Then, 
again, there was the injector, which was not easy to 
understand, especially the exhaust steam injector; the 
Superheated steam fur- 
There were three 
things to be taken into account in considering the heat in 
passing from the furnace to the water, the reception, trans- 
mission, and exit. The two former were constant, the latter 
depended to a great extent on the motion of the water. 


to commotion; mere commotion of the water did not 
give maximum efficiency. He was well acquainted with 
the type of boiler experimented on by the authors ; it was 


Some of the water- 
tube boilers gave true circulation. Among other things, 
Mr. Halpin referred to the temperature of the gases 
leaving the boiler. He said that if you succeed in getting 
more heat into a boiler, and so increase its evaporating 


leaving the boiler would be lowered. He had succeeded 
in increasing the capacity of a boiler, but in doing so he 
had lowered the superheat temperature. Before the 
alteration was made the superheater gave 180 deg. to the 
steam, but after the alteration only 130 deg. could be 
obtained, which was, of course, unavoidable. He knew 
of a case where the coal consumption had been decreased 
by 14 per cent. by the use of a live steam feed-water 
heater. 

The last speaker, Mr. C. Forgan, said that what he had 
to add to the discussion was based on practical experience. 
He had been interested in live steam feed-water heaters 
for some time, and was anxious to know whether 
increased economy was brought about by their use. He 
had experimented with two different types: one he termed 


surface condenser live steam feed-water heater, because it 
was composed of tubes similar to a surface condenser. 


| He then gave figures which had been obtained from 


careful tests carried out on these heaters. In each case 
these figures showed that more water was evaporated per 
pound of coal when the feed-water heater was not in use. 


water were evaporated per pound of coal without the 
heater, whereas 10°65 lb. were evaporated when the 
heater was in use. The figures for the other heater 
showed similar results. : 

In reply Professor Goodman said there was not time 
to deal with all the points he should like to have touched 
upon. One thing he must mention, however, was that it 
seemed to him that whenever a manufacturer of live 
steam feed-water heaters made a test and found that he 
got no improved results by using his feed-water heater, 
he said the conditions were not favourable. He had 
recently spoken to a manufacturer of live steam feed- 
water heaters who was very candid. He—Professor 
Goodman—had asked him whether he had ever made « 
test with a live steam heater and got no improvements in 
the results. He said he had. He then asked him 
whether he had got worse results with a live steam feed- 
water heater, and the manufacturer admitted that he 
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had. Lastly, he asked him whether he had ever obtained | that if the masters’ proposals are accepted by Mr. Barnes, 
then there is but little expectation of an adverse vote | 


petter results by using the live steam feed-water heater. 
Again the manufacturer said he had. Professor Good- 
‘nan bad then asked him which of the three results he 


mal . 5 
ed, and the manufacturer said the latter. When 


publish 


asked‘ Why,” he replied, “ Because the conditions existing | 
Another | 


during the other two tests were not favourable.” 
Professor Goodman said he would like to deal with 


point ? 
According to what 


was the temperature of the flue gases. 


what had been said during the discussion. If the live 
steain feed-water heater is doing any good, the tempera- 
ture of the gases leaving the boiler when the heater is in 
use should be lower than when the heater is not in use. 
This was quite right. He and Mr. Maclachlan had been 
extremely careful to watch the temperature of the gases 





THE ENGINEER 





| 
| from the men, 

| * hanging fire” pending the settlement with the engineer- 
ing section. This crisis has been brought about by the 
employers’ demand for a reduction in wages of one 
shilling per week, and a further sixpence in March; the 


| original demand was for a reduction of 5 per cent. off | 
manufacturers of these heaters said, and according to | 


piece rates and 1s. 6d. off times rates. So far as the 
boilermakers were concerned the question was settled by 
| them with the Shipbuilders’ Federation from a national 
standpoint, but the other trades combined amongst them- 


selves and met the employers, both on the Clyde and | 


North-east Coast. The societies affected are:—The 
Amalgamated Carpenters and Joiners, the Associated 


2 position in regard to the woodworkers appears to be | 
The position in regard to tk dwork pI tol 


OBITUARY. 


CHARLES DICKINSON WEST. 

THE death is announced of Mr. Charles Dickinson West, 
who was born in Dublin in 1847, and was the son of the late 
very Rev. John West, D.D., Dean of St. Patrick’s Cathedral. 
Trained at Trinity College, Mr. West took first place in first 
honours on more than one occasion, and subsequently served 
a three years’ apprenticeship with Messrs. Laird Bros., of 
Birkenhead. After various engagements at home he went to 
Japan in 1882 as Professor of Mechanical Engineering in the 
Imperial College of Engineering ; four years later this college 
was amalgamated with others to form the Imperial University 
of Japan, and Professor West was continued in his appoint- 
ment. Ofthe work of his pen he left pamphlets on ‘‘ Amslers, 











































































































CHART SHOWING TONNAGE LaUNCHEO On THE NORTH-EAST COAST EACH YEAR FROM 1892 TO 1907. BOTH INCLUSIVE. 
TAKEN FROM LLOYD'S RETURNS, 
1892 | 1893 | 1894 | 1895 | 1896] 1897 | 1898] 1899] 1900] 190} | 1902 | 1903] 1904] 1905) 1996] 1907. 
RAT E oF |S 3¢'6 is 3 6/- 36/- 37/6 | 39/- | 40/6 | 40/6 | 4o/e' | 4o/e | x6 | 39/- | 39/- | 37/e | 39/- 39/- |RATE OF 
WAGE) 366 | /- .| 34/- 36/- | 36/6 | 38/- | 39/6| 30/6 | 396 | soe | 396 | 3e/0| 3e/6 | 37/- 38/6 38/4, | WAGES 
TONS Tons 
4,000,000 , ae ow 1.000 200 
900,000 fe 7 900,000 
800 000 a 7 ee pe iLAnk F, 800.000 
BF ae SE 700. 090 
600.090 N 600.000 
S00 000 Phe JN / $020.000 
400,000 430.900. 
NOTE. S. DENOTES SHIPWRIGHTS J.DENOTES JOINERS 
“The Engineer Swain Sc 


WAGES AND OUTPUT OF SHIPS ON THE NORTH-EAST COAST 


leaving the boiler, and they had found that the above was | Carpenters and Joiners, the General Union of Carpenters | Integrator applied to some Calculations in Naval Architec- 


exactly what did not happen. Mr. Maclachan then 
spoke. He said that he could not agree that short tests 


were as good as long ones. If he liked to pocket honesty, 


he could always get a good result from a short test by | 


heaping up the fires towards the end. As a matter of 
fact, he had found that this was exactly what students 
did when they wanted a good result from a test. This, how- 
ever, could not be done on a long test. Any further 
remarks he had to make he would send in in writing. 

The discussion was then closed, the President announc- 
ing that the next meeting would take place on March 27th 
instead of 20th as first arranged. 


and Joiners, the furnishing trades, the wood-working 
| machinists, the Associated Shipwrights, and, on the 
Tyne, the drillers’ and hole-workers’ section of the 
Associated Shipwrights’ Society. After considerable 
| negotiations, and the masters modifying their original 
| proposals, upwards of 90 per cent. of the men re- 
fused to accept the proposals, notwithstanding a re- 
commendation from their leaders to do so. As 


a 


| result, the employers have now intimated to the men 


that their original offer is withdrawn, and their proposal 
is that the men return to work on the same conditions as 


| operate for similar labour on the Clyde. | 
As illustrating the existent depression in shipbuilding | 


| ture,’’ and on the ‘‘ Theory of the Compound Engine.”’ 

On practical lines—in connection with his University 
work—he produced a special experimental engine and torsion 
meter. He was keenly interested in yachting, and was to 
some extent a pioneer of the sport in the waters at and about 
Yokohama. Photography, and subsequent enlargement of 
| his pictures, engaged much of his attention. He was twice 
| decorated by the Emperor of Japan, receiving the fourth 
| Order of the Rising Sun and the Second Order of the Sacred 

Treasure. He died in Tokio on the 10th January, from 
| pneumonia contracted during the New Year vacation, while 
staying fora few days at his favourite resort, Atami. 





WILLIAM LEE. 






























on the North-East Coast it may be cited that 52 per | 
cent. of the available berths in that area are vacant, and 
it is the fact that this number of vacant berths must still 


WE regret to have toannounce the death of Mr. William Lee, 
Mr. Lee was the founder 









THE SHIPBUILDING DISPUTE. 


Tur dispute in the shipbuilding industry of the North- 
East Coast has not proved to be, at its outset, so dis- 
astrous as seemed inevitable ten days ago. Instead of 
some 60,000 or 70,000 men being thrown out of employ- 
ment—as was at one time thought would be the case 
the total number of men idle at the beginning of this 
week owing to the strike of the engineers and wood. | 
workers did not exceed 21,000. This change was brought | 
about by the notices issued by the masters on Saturday 
last announcing their willingness, in view of the existing 
depression in shipbuilding, to continue to employ men of 
the trades with which they have no dispute, as circum- 
stances permit. During the past week considerable pro- | 
gress has been made with the negotiations opened up as | 
aresult of the conference between the President of the | 
Board of Trade and Sir Andrew Noble and Sir Benjamin | 


Browne, representing the employers; and Mr. G. N. | 
Barnes, the General Secretary of the Amalgamated 
Society of Engineers, as representing the men. 

After having held meetings towards the end of last 
week, the masters had a further meeting at Newcastle- 
on-Tyne on Monday last, and then had under consideration 
various modifications suggested by the men’s representa- 
tives to the proposal originally made to them. At this 
meeting counter proposals were submitted to Sir Andrew 
Noble to be passed forward to the President of the Board 
of Trade, and on Wednesday afternoon prominent repre- 
sentatives from the North-East Coast, on the men’s side, 
were summoned to London to meet the Executive Com- 
mittee of the Amalgamated Society of Engineers. The 
text of the proposals has not been divulged, but it is 
understood that they form the basis of an agreement. If 
the customary course is followed, the details of this agree- 
ment arrived at between the representatives of the 
employers and the Executive of the men’s Society will be 
printed upon the ballot papers, which, it is stated, are 
shortly to be circulated amongst the men on the North- 





East Coast, to vote for a second time on this wages ques- | 
tion. The feeling is distinctly more hopeful, as it is held 


| 


| Tyne men—previous 


further decrease because orders have not been forth- 
coming for several weeks, and even if they were, keels 
cannot be laid without the aid of the shipwrights. The 
tonnage, according to Lloyd’s, for the three months 


| ended December 31st last on the North-East Coast was | 


365,139 tons, more than 22 per cent. less than at the end 
of September last, and about 30 per cent. below the total 
for the three months ended December 31st, 1906. 

The accompanying diagram illustrates at a glance the 


total tonnage and the ruling scales of wages for the ship- | 
wrights and joiners on the North-East Coast for the years | 


1892-1907. It should be pointed out that the advances 
given in 1896, 1897, and 1898 were upon a rising market. 
It is with the Clyde district that the North-East Coast 


| builders are brought into the closest competition, and it 


may be well here to recall that the Clyde shipwrights and 
joiners are paid 36s. for a week of 54 hours, whilst the 
to going out on _ strike-—were 


| receiving 39s. for a week of normally 54 hours, although 


during the winter months they have the further advan- 


| tage of getting full pay for eight weeks of 48 hours 


each and seven weeks of 51 hours each. The joiners’ 


wages on the Tyne have been fixed correspondingly and | 
The men who came out | 


their hours similarly arranged. 
on strike against a reduction of 6d. per week to operate 
as from March Ist are now faced with a reduction of 


wages and revision of hours, which completely changer | 


he complexion of this section of the dispute on the 
North-East Coast. It is thought that so soon as the 


| engineers’ difficulty is settled the shipwrights and joiners 


will be prevailed upon by their responsible leaders to take 
a more rational view of the inevitable reduction in wages. 








THE Railway Committee of the Dominion House of 
Commons has approved a Bill increasing the capital of the Canadian 
Northern Railway Company from £6,000,000 to £10,000,000, 
granting the company a charter to extend its line to the Pacific 
coast, and authorising the construction of large additional mile- 
age and a new branch in the North-West. 


which took place on the 13th inst. 
|of the firm of Lee and Hunt, machine tool makers, of 
Nottingham. 





AERIAL Ropeway AT LocH LEVEN.—We are asked to state 
that the whole of the wire ropes used in connection with the aérial 
| ropeway at Loch Leven, which was described in our issue of the 
10th January last, were manufactured by Messrs. Allan, Whyte 
and Co., of Rutherglen, Glasgow. The total weight supplied was 
fully 50 tons, and to get over the difficulty of transportation over 
the rough ground, the ropes were supplied in special lengths, coiled 
on reels. We understand that the original ropes are still at work, 
and giving every satisfaction. 

INSTITUTION OF CIVIL ENGINEERS: MANCHESTER ASSOCIA- 
TION OF STUDENTS.—The twenty-first annual dinner of the Man- 
chester Association of Students was held at the Grand Hotel, 
Manchester, on Wednesday, the 19th inst., and was attended 
by about 120 members and guests. The chair was occupied 
| by the president, Mr. S. S. Platt, and there were present Sir 
William Matthews, president Inst. C.E.; Sir William-H. Bailey, 
Messrs. C. E. Stromeyer, Joseph Adamson, H. H. Hunter. J. 
Cartwright, J. A. Saner, and J. H. Lynde, MM. Inst. C.E.; 
Professor Boyd Dawkins, Professor Rutherford, and Dr. J. H. T. 
| Tudsbery, secretary Inst. C.E. The toast of ‘‘ The Institution of 
| Civil Engineers” was proposed by Mr. G. F. Walton, Stud. Inst. 
| C.E., who expressed the thanks of the Manchester Section to the 
Institution for providing a series of lectures on ‘‘ Geology applied 
to Engineering,” which were given during the past session by Dr. 
Lapworth, and were greatly appreciated. The response to the 
toast was made by Sir W. Matthews, who stated that the Man- 
chester students had greatly distinguished themselves during the 
yast three years by winning two Miller prizes, value £15 each, in 
1905 and 1906, and one in 1907, and a James Forrest medal in 
1906. He also referred to the benevolent work of the Institution, 
remarking that the grants during the past year had exceeded the 
income for this work by £1000. With regard to the Institution’s 
home in Great George-street, Westminster, Sir Wm. Matthews 
said that another site in this thoroughfare had been secured on 
which to rebuild the premises when the present one had to 
demolished to make room for Government offices. Dr. Tuds 
proposed the toast of “‘The Manchester Association of Students,” 
| and mentioned the desire of the staff of the Institution to assist in 
| finding employment for its members. Sir William Bailey replied 
in humourous vein to the toast of ‘The Guests.” It may be 
remarked that although this section of the Institution was 
established only a little over twenty-one years ago with seven 
members, its roll of members now numbers over 120, 
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THE IRON SLEEPER.*t 


(Continued From page 151.) 

THE permanent way with iron sleepers is no longer 

® novelty, and it has within the last forty years had a very 
varied development. 


| the transverse sleeper now comes into the question. 


THE ENGINE 


R 


| extent in India to support flat-bottomed rails with vice-like 


| chairs and keys—Fig. 23. 

For us in Central Europe, and especially in Germany, only 
And it 
is here particularly worthy of note that the first serious 
attempts, which were made in this direction forty years since 


in Holland, proved, as regards the life of the iron sleeper, an 
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sheet iron! And yet these little sleepers, with their mini. 
ture clamping plates, did their work from 1870 till 1887—fo, 
seventeen years—though not, of course, without severe wear 
and tear, bending, fracturing, and splitting—Fig. 27. 

I do not propose to go through the long list of special 
designs of sleepers and their fastenings which have been 
adopted experimentally or permanently in order to improve 











Fig. 22—Alexandria-Cairo (1854-1887).—Greaves’ Cast 


The very first applications of iron for the support of the 
rails, indeed, carry us much further back. We shall refer 
to these, however, only for the sake of completeness. So 
long as the iron industry was not so far advanced as to be 
able, from the tougher wrought irons and steels, to produce 
suitably formed pieces by the rolling process, it was in the 
first place cast iron which, especially in tropical climates 
where_timber wilknot stand the climate and the white ants, 











Fig. 23—Rajpootana-Malwa (1885-1892).—Denham-Olphert Cast Iron 
Plate Sleepers (narrow gauge). 


attained a certain importance for the sleepering of the 
railways. 

From 1854 onwards, for instance, pot sleepers lay for 
many years on the railway between Alexandria and Cairo, 
and they have only within the last decades been replaced by 
creosoted wooden sleepers and transverse iron ones—Fig. 22. 








Fig. 24—Deventer-Zwolle (1865-1907).—Cosyns Sleepers with Chairs. 


The piece of rail shown with double-headed iron chairs has 
lain on the section for twenty years. The durability of the 
sleepers themselves, of course, is very much greater. The 
style of construction was foresaken, then, not on account of 
the iron as a material, but because of the difficulties of 
maintenance. 

** Pot sleepers ’’ of this kind may still be found here and 






































Iron Pot Sleepers. 


astonishing success—Fig. 24. The sleepers here in question 
were made of H-iron on the Cosyns system, and were laid on 
the principal section between Deventer and Zwolle in 1865. 
In some instances they are still in place, and have thus lasted 
several times as long as the rails—Fig. 25. Fitted in the 














Fig. 27—W ittenberge-Leipsic (1870-1887)—Wear of Sleeper Surface. 


first instance with wooden chocks or chairs, they were after- 
wards provided with cast iron ones, the small bearing surface 
of which, however, proved detrimental to their success. Cases 
of breaking and bending occurred. Those of the sleepers that 
are still good have lately been provided with wooden chairs 
again, but these are made of larger 
dimensions, so as to prolong the life of 
the sleeper as much as possible. 

The deep bedding in the ground, the 
good hold given to the wooden seatings 
or chairs between the flanges of the 
H-iron, and the good staying are advan- 
tages which deserve recognition, but 
which are accompanied by drawbacks 
consisting in the want of rigidity and 
smallness of bearing surface—200 mm. 

7iin.—of the sleepers. A _ single 
sleeper 2°55 m. (8ft. 44in.) in length 
covers only 5100 square centimetres 
(5°49 square feet) of ground. After 
such a beginning the development of 
the transverse iron sleepers might have 
proceeded at a quicker rate than actually 
took place, had it not been retarded by 
mistaken considerations. The iron per- 
manent way was not to cost more than 
that with transverse wooden sleepers. 
Cheap indeed, but too thin, too weak, too short, too 
light, and therefore in reality too dear. Such were the 
characteristics of the transverse iron sleepers with which 
the ball was opened towards the close of the sixties 


Bergisch* Markische. 


1869. 2.2m. 245kg. B72 Gam, 474g 


1678. d3m. 515kg 


Héin - Minden 


Fig. 26--Wittenberge-Leipsic 





(1870-1887).—Vautherin Sleepers with Clamp-plate Attachment. 


the iron permanent way. I shall only pick out a few of the 
more important types—see Figs. 28 and 29. A glance at this 
selection of extensively used sleeper sections clearly shows that 
railway engineers and iron manufacturers have been too long 
under the belief that they could attain their ends with a 
minimum of weight of iron, a mistake which they have not 
got over even yet. The shape has repeatedly been altered, 
and the ground flanges have been made sometimes thinner, 
sometimes thicker, sometimes horizontal, and sometimes 
vertical, but the weight first adopted of about 30 kilos. 
(66 lb.) per sleeper has very gradually been here and there 
departed from till it has risen to about 75 kilos. (165 lb.) per 


Bed Cotfhardbahin. 
aden. 


1889. 2,2m 13,64g. 


1882 2,5m. 51,849 


Eisaf-Lothringen 


1882. 2.4m. 50,0Kg 


7. 34m. 


44,5 4g: 
Elsah -Lothringen. 


1687. 2,Im 13,thg 


1895. 2,Jm — 15,0hg. 


Fig. 29--More Recent Transvere Sleeper Sections. 


sleeper, which, however, is largely due to an increase of the 
length from 2°2 m. to 2°7 m. (7ft. 24in. to 8ft. 104in.). 

The transverse iron sleepers, modelled on the Hilf longi- 
tudinal sleepers and the various adaptations of these, were 
fitted partly with key attachments and_partly with clamp 
plates and screws. A road of this description was in 
use on the Hagen-Haspe section of the old Bergisch- 
Markisch Railway from 1889 till 1892—Fig. 30. The very 
small surfaces of contact between the attachments and the 
edges of the holes in the sleepers were the cause of excessive 
wear and tear, ard this is the reason why the method of 
attachment by keys or wedges has not come into fashion. 
On the other hand, the clamp plate fastener, which has 
undergone various developments, has for a long time been 
most in favour. 
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Fig. 30—Hayen-Haspe (1889-1892).—Wedge Attachment and Wea 
of Sleeper. 


As an example of one of the newest arrangements of this 


kind the permanent way of the St. Gothard Railway of 1896 
| may be instanced. In it the inclination of the rails is effected 
| by the bending of the sleepers, while clamp plates of various 

sizes are used to give the proper width of gauge—Fig. 31. 
| The manner in which the clamp plates have, during their 

in Germany. Among these were the Vautherin sleepers | five years of work, begun to force their way into the 12mm. 

on the section Wittenberge-Leipsic; at first bearing | (4in.) sleeper is clearly observable. aie 

directly on the ground they were afterwards, when the | In the experimental trials made in recent years in North 
| effect of wear ‘and tear began to show itself, provided with | America with Carnegie sleepers, the clamp-plate attachment 
| bearing plates riveted on to them—Fig. 26. The flimsiest with the rail resting directly on the sleeper has also found 


066 24m. 54,4hg. 1880. i3m. 482hg. 


Fig. 25—Cosyns Sleeper.—Seating of the Rail on Wooden Chocks. Fig. 28—Older Transverse Sleeper Sections. 


there in the country of the Fellaheen, and are used by them 
for various household purposes. Sleepers, square in plan 
and somewhat less in height, were used to a considerable 


* Paper by Geh. Kommerzienrat Dr. Ing. h.c. A. Haarmann, of Osnabriick, 
read before the Vereins Deutscher Eisenhiittenleute in December, 1907. 
+ For 1500 under Fig. 5, ante read 1850, 
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ates 
der to take the lateral stress off the screws was not, 
however, adopted. Since the American rails are set, not at 
an inclination, but vertically, the bending of the sleepers 
was unnecessary. I have examined several sections laid 


to bear against the edges of holes made in the sleepers | 
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application—Fig. 32. The method of allowing the clamp | length, with a weight of 58°3 kilos. (128} 1b.), and a bearing 
surface on the bed of 6262 square centimetres (6°74 square feet), 
| has up till now received the preference for plain stretches of 
In addition to its employ- 
| ment for points, for which the broader fourth section, 

Pattern 50, weighing 75°8 kilos. (1663 lb.), and having a 


| track as the standard section. 


with Carnegie sleepers in America, and found ample con- | 
firmation of the conjecture to which I gave expression in 


an article in the New York Railway 
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Fig. 31—St Gothard Railway (1896).—Clamp-plates with Engagement 
in the Sleeper Holes, 


derailment and shearing of the outer row of screws, which 
took place in February, 1907, at a curve at Mineral Point, 
was not the fault of the steel, but must be attributed prin- 
cipally to the defects pointed out above—Fig. 33. I further 
had the impression that the rails with Carnegie sleepers, 
though admitting of steady running, were somewhat inelastic. 
This was probably due to the narrow bearing surface of only 
903mm. (8in.) and the consequent excessive stiffness of the 


Gazette, that the | 
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Fig. 35—Development of the 
Hook-plate. 














34—Prussian Standard 


Fig. 
Sleeper Sections. 
bearing surface of 7560 square centimetres (8°14 square feet), 
was in all cases to be used, this pattern was adopted for the 
joint sleepers, and here and there even for the intermediate 
ones. 

One of the important questions in the development of the 
metal sleeper has always been the question of a suitable rail 








{Fig. 32—Carnegie Sleepers 
In itself such stiffness is, on theoretical grounds, 
unquestionably advantageous, since it provides a well distri- 
buted bedding pressure, although in the case in point this 
latter was much too high. The Carnegie sleeper, several 
samples of which, taken from the railway itself, the Carnegie 
Steel Company has kindly placed at my disposal, weighs 
76 kilos. (1671b.), but only covers an area of 5258 square 
centimetres (5°66 square feet). EEndeavours are now being 
made to improve the design, but it seems to me a mistake 
that in the introduction of iron sleepers the Americans have 
paid so little attention to the experience which we in 


sleepers. 














Fig. 33—Carnegie Rails (1906).—Clamp-plates without Engagement 
in the Sleeper. 


Germany have obtained in the course of a generation of work 
of the kind. 

On the Prussian railways four principal sleeper sections 
have obtained recognition as standards—Fig. 34. The first 
of these, introduced in 1881, is the box sleeper adapted from 
my discarded longitudinal sleeper. Its shape, however, 
proved unsuitable for the transmission of the pressure, since 
the bearing was taken principally by the two horizontal 
wings, while the middle space could not be rammed tightly 
enough. The two next following sections, Pattern 52 and 
Pattern 51, were introduced in the middle of the eighties, | 
almost simultaneously, Pattern 51, 2°7 m. (8ft, Tin.) in | 





(1906). 


Deep Wen Section. 


attachment. In connection with this the chief demand 
made was that the bending of the sleeper in order to produce 
the inclination of the rail should be avoided. Further 
requirements were :—An effectual protection against wear ; 
the reduction of the number of attachment parts; the simpli- 
fication of the railing; and the possibility of adjusting the 
gauge on the curves. These considerations have led the 
Prussian State Railways since 1882 to adopt my hook-plate 
attachment. The hook plate gives the rail its inclination 
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Fig. 36—Annual and Total Quantities of the Hook-plates Fitted on 
the Iron Transverse Sleeper Permanent Way. 


and improves the distribution of the pressure on the sleeper. 
By its engagement in the sleeper and by the manner in which 
it clasps the outer side of the foot of the rail, further parts 
for attachment become unnecessary, and the adjustment of 
the gauge in the rounding of curves may be effected with 
comparative ease. 

True, the first hook plate was very imperfect, and it was, 
above all things, too small (Fig, 35, first sketch). But, as 


already observed, the sleeper then in use had its defects also, 
one of which was the narrowness of its crown. Too much 
attention was given to the rail under the new conditions, and 
too little to the enormous increase of the stresses which the 
designers did not dare to predict. For the sleepers with 
somewhat broader crown, sections 51 and 52 (see Fig. 34), the 
plate could, indeed, be made proportionately longer, but even 
their dimensions were not sufficient, as is shown by the wear 











Fig. 37—Ribbed Tranverse Sleeper of the Wiirtemberg State 
Railway, Pattern II. 


of the sleepers and of the plates themselves. By meansof an 
increase in the breadth of the plate and of an alteration of the 
position of the clamp plate with reference to the hook plate, 
it became possible materially to improve the efficiency of the 
hook-plate attachment. The movements of the rail could, 
indeed, still be transmitted to the hook plates, so that the wear 
of the crown of the sleeper and cracks at the corners of 
the holes could not be properly prevented. In order to 








Fig 38—Ribbed Transverse Sleeper of the Oldenburg State 
Railway, Pattern IIT. 


meet this defect a second stud engagement was arranged on 
the inside, and these so-called zapfenplatten (stud plates) 
were provided with a bevelled bearing piece to take the clamp 
plate, so that the rail could be more tightly gripped. In 
addition the gauge adjustment was, in this design, effected 
by means of a single form of clamp plate, instead of by the 
four patterns previously in use. But the second stud required 
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Fig. 39—Ribbed Sleepers. 


the provision of a hole in the sleeper, which was a departure 
from the standard. This is not the case in another variety 
of this arrangement, in which the hook plates are held fast 
in a direction at right angles to the rail by the engagement 
ofastud. Here there is only an outer hookless stud, which 
fills the hole in the sleeper. These stud plates illustrate the 
transition stage from the older hook plate to the newer hook 
stud plate, which combines the advantages of both systems 



































Fig. 40—Hook-stud Plate of the Prussian State Railway (1907). 


without either requiring a perforation of the sleeper at vari- 
ance with the standard pattern, or giving up the lower hock 
with the increased safety which it represents. It is better 
than either, however, on account of its large bearing surface, 
and especially by its covering of the hole in the sleeper for 





the stud, which was previously the part most exposed te 
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fracture. To the sleepers the arrangement thus gives a 
considerably longer life. 

The diagram—Fig. 36—shows the annual increase in 
the quantities of hook plates used. 
the quantities supplied per year, and the upper line the total 
number actually fitted, which now reaches 57 millions, and 


corresponds to a length of track of 20,000 kiloms. (12,500 | 


miles). After a trial made in the spring of 1906 on a section 
of the Wiirtemberg State Railway—Fig. 37—with hook plates, 
they were put into use on the Oldenberg State Railway 
on a line of 40 kiloms. (25 miles)—Fig. 38. 


Both in Wiirtemberg and in Oldeuberg the ribbed sleeper | : 
| George pointed out that if material assistance were not forth- 


| coming from the Council as 


proposed by me has been adopted. It was first used on the 
railway from Georgsmarienhiitte to Hasbergen, and then, 
since 1900, on a short section of the line, Cologne-Hamburg ; 
since 1904 it has also been in use by some of the 
sections of the Royal Railway managements of Breslau and 
Elberfeld. The salient feature of the ribbed sleeper is that it 


SFig. 41—Permanent Way with Ribbed Sleepers. 


allows the bearing plates to be securelyslaid between its two 
upper ribs, while at its lower parts a broad surface, which at 
the lower edges runs out in easy curves and admits of a tight 
ramming of the material below it, is provided. According to 
the Wiirtemberg permanent way regulations, there are 


twenty-one sleepers in 15 m. (49ft. 24in.), and according to | 


the Oldenburg regulations, twenty-five in 18 m. (59ft. O}in.). 
The specific bearing surface of the rails is nearly the same in 
the two cases, and is in excess of that of the American rail- 
ways, with their well-known closely-spaced wooden sleepers. 

In appreciation of the advantages of the ribbed sleepers 
with hook plate attachment above referred to, the Prussian 
State Railway authorities have decided to adapt them, with 
an alteration of the section, to their standards—Fig. 39. 

The new Prussian standard section with ribs—Pattern 71— 
agrees, except in regard to the ribs, exactly with the standard 
sleeper previously in use—Pattern 51. Its breadth is 232 mm. 
(94in.) and its bearing surface is 6264 square centimetres 
(6°74 square feet), its weight being 62°4 kilos. (1374 lb.). 

For the support of the joint the so-called broad sleeper, 
Pattern 66, is to be used, and following the instructions of 
the Prussian Ministerium der 6ffentlichen Arbeiten (Public 
Works Department) is to be provided with two pairs of ribs. 
This sleeper, with two pairs of ribs, has a bedding surface 
of 1°3 square metre (14 square feet), and weighs 125 kilos. 
(275 1b.); it thus has a very fair thickness of metal under 
the ribs. The hook-stud plate is, of course, adapted to the 


The lower line gives | 


improvement of the Port of London becoming law. This 
report is to be considered at the next meeting of the Council, 
and the following outline of its contents will be found 
instructive :— 

It will be recollected that Mr. Lloyd-George addressed a 
letter to the Council asking (1) whether the Council would be 
prepared to make a subvention towards the expense of dredg- 
ing and improving the channel of the river, and, if so, what 
amount it would provide; and (2) whether the Council would 


| guarantee the interest on the port stock to be issued by the 
| new port authority; (a) if the docks were to be taken over 


by the authority; and (0d) if they were not. Mr. Lloyd 
recommended by the Royal 
Commission, and provided for in the Bill of 1903, the dues 
to be imposed by the port authority might probably have to 
be materially higher than if such guarantee or assistance 
were forthcoming. The Royal Commission of 1902 esti- 
mated the cost of improving 
the river channel at £2,500,000; 
this sum including the expen- 
diture on the formation of a 
channel 30ft. deep at low water 
of spring tides from the Nore 
to the Royal Albert Dock, the 
deepening of the channel 
between the Albert Dock and 
the old Thames Tunnel as 
far as possible, and the con- 
struction of a training wall 
at the Leigh Middle shoals. 
Since the date of the report 
of the Royal Commission 
the Thames Conservancy have 
obtained powers by their Act 
of 1905 to expend £400,000 
on the dredging of a channel 
30ft. deep and 1000ft. wide 
between the Nore and Graves- 
end as a first instalment of the 
scheme. In order to provide 
funds for this work, the tonnage 
| dues chargeable on shipping entering the port, which were 
| formerly at the rate of 4d. per ton coastwise—including all 
| places in Europe north of Brest—and $d. per ton foreign, 
have been doubled for three years ending January Ist, 1909. 
The work, it is expected, will be completed by the end of the 
year 1911, and in the meantime the Conservancy are seeking 
powers in the present session of Parliament to enable them 
| to continue the extra dues so as to provide funds for further 
improvements in the river. The Rivers Committee of the 
| Council have reported that they are of opinion that the 
additional powers now sought by the Conservancy will, if 
granted, provide a sufficient security for the raising of the 
money required for the further improvement of the river 
channels. After considering ell the circumstances of the case, 
they are of opinion that the Board of Trade should be in- 
informed that the Council do not think it necessary to 
make any contribution towards the improvement of the 
river. 

With reference to the second question asked by the Board 
of Trade, the Committee state that it appears to them that 
the question whether or not the undertakings of the dock 
companies are to be purchased by the new authority is one 
on which the Council might reasonably expect to be informed 
of the proposals of the Government before being asked to 
express an opinion as to the guarantee of the required stock. 
The fact that the present market value of the stock of the 
three principal dock undertakings is upwards of £20,000,000 

is sufficient to show the magni 
tude of the sum involved. In 
the absence of information as 





Fig. 42—Permanent Way with Ribbed Sleepers. 


110 mm. (4}in.) foot of the rail—Fig. 40. The sketches, 
which are taken from the Georgsmarienhiitten Railway, show 
the seating of the rail in the ribbed sleeper in the arrange- 
ment which, to judge by the quantities of sleepers and hook- 
stud plates ordered, the State Railway Administration has 
adopted in the meantime for a 500 kilom. (3123 miles) sec- 
tion of way—Figs. 41 and 42. It is perhaps worthy of 
observation that with this arrangement a malevolent loosen- 
ing of the rails by force becomes very much more difficult 
than in the case of the transverse wooden sleeper arrange- 
ment with dog-spikes or chairs. Anyone who has seen a 
ribbed sleeper with hook-stud plate at work, however, is lost 
to the cause of the wooden sleeper. 


(To be continued. ) 





THE PORT OF LONDON. 


THE Rivers Committee of the London County Council have 
presented a report dealing with the question of the financial 
support to be afforded by the Council to the new port 
authority in the event of the Government Bill for the 


to the methods by which the 
purchase would be made, the 
Committee feel a difficulty in 
advising the Council to con- 
sider the question of a guar- 
antee of the interest. More- 
over, such a guarantee would 
involve the Council’s asking 
for such a_ representation 
on the new port authority as 
would enable the Council to 
safeguard the interests of the 
ratepayers. As regards alter- 
native (b), they state that the 
Royal Commission suggested 
that an expenditure of about 
£4,500,000 was desirable for 
the improvement and exten- 
sion of the docks. This figure 
of £4,500,000 was based upon 
a provisional estimate of the 
cost (1) of bringing into a good 
state of repair the properties 
belonging to the three dock 
companies ; (2) of effecting such 
improvements as would be 
requisite in order to bring the 
existing docks of these com- 
panies to a degree of efficiency 
which would meet the needs of the port, assuming that the 
river channels were dredged and enlarged in the way recom- 
mended by the Royal Commission ; and (3) of making the 
new dock near the Royal Albert Dock, for which the London 
and India Docks Company has obtained the necessary 
authority from Parliament, the estimated cost of which is 
about £2,000,000. Having regard to the fact that the Council’s 
guarantee of interest on the capital required would result in 
a saving of interest of at least 4 per cent., and, provided the 
new port authority should propose to construct a new dock, 
the Committee consider the Council might be justified in 
assisting the port authority by a guarantee. They consider 
that this guarantee should be given only if the Council is 
satisfied that the revenues of the port authority would be 
sufficient to secure the ratepayers from loss, and that the 
amount for which the guarantee is given should be limited. 
The Committee point out that there would doubtless be 
objection to the Council guaranteeing the stock of a public 
authority competing with private companies for the dock 
business of the port ; but it would, they presume, be quite 
open to the port authority to lease any new dock which it 
might think desirable to construct on such terms that the 
interests of the public would be properly safeguarded. 
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The Finance Committee of the Council concur in the 
opinion expressed by the Rivers Committee. 

At the meeting of the Council on Tuesday last, the chair. 
man of the Rivers Committee—Sir Melville Beachecroft— 
announced that since the preparation of the report an inter. 
view had taken place with Mr. Lloyd-George, as the result 
of which the Committee hoped next week to present g 
supplemental report upon the question of the guarantoe of 
the port stock. The consideration of the report wag 
accordingly postponed. 


A NEW FURNACE FOR WATER-TUBE BOILERs, 


ABOUT two years ago the Cedar Rapids and Iowa City 
Railway and Light Company contracted with the Stirling 
Consolidated Company for an improved boiler, to be erected 
with a setting and furnace designed by Mr. A. Bement. ‘This 
boiler has now been in operation for one year, with very 
satisfactory results as regards smoke prevention and fuel 
economy. 

A second boiler of the same type has been ordered by the 
Cedar Rapids Company, from the Babcock and Wilcox 
Company, which has taken over the business of the Sti: ling 














"lf 
Fig. ORDINARY SETTING 
Consolidated Boiler Company, and the results have been 
recently described by Mr. Bement in a paper read before the 
Western Society of Engineers, Chicago. The ordinary setting 
of the Babcock and Wilcox boiler is shown in Fig. 1, while 
Fig. 2 represents the improved type and setting designed by 
the author. The chief feature ofthe improved setting is the use 
of a furnace roof, sloping downwards towards the back, against 
which the hot and partially consumed gases impinge, and 
are deflected downwards, before passing up among the tubes. 
Experience with ‘‘flat’’ and ‘sloping ’’ arches has proved 
that a furnace roof which rises towards the back is not so 
effective in producing complete combustion as one which 
slopes downwards, as shown in Fig. 2. The opinion expressed 
by some engineers that the design of furnace and boiler 
setting shown in this figure would cause a reversal of the 
circulation in the boiler has been proved to be unfounded. 
No such reversal has been observed in the working of the 
boiler upon which the tests were made, and _ laboratory 
experiments carried out with a glass model of a water-tube 
boiler have shown that the flow of water and steam is always 
in the same direction, whether the heat is applied at the 
back and lower ends, or at the front and higher ends of the 











Fig. 2—BEMENT’S SETTING 


The comparative results of the tests made with the 
ordinary and improved type of setting are given in the 
following tabular statement :— 

Distrilution of Heat from Coal actually Burned. 


Improved 
boiler setting. boiler setting. 


tubes. 


Ordinary 


Per cent. Per cent. 
7328 .. .. 683 
19°9 
117 


Heat usefully employed in steam raising. . 
Heat lost in hot re cake 
Heat lost by radiation and unaccounted for . 

Assuming that the heat loss by radiation was the same in 
both boilers, the loss of heat due to imperfect combustion 
with the ordinary type of setting was 9°9 per cent. 

The more perfect combustion attained with the furnace 
roof type of setting was fully borne out by the appearance of 
the chimney top, as no smoke whatever was produced except- 
ing when the fire was first started under the cold boiler, while 
the ordinary setting of the boiler produced a serious amount 
of smoke. 

The test results summarised above were based upon a large 
number of tests, and every effort was made to obtain a fair 
comparison between the work of the two boilers. The details 
of the tests are given in an appendix to the original paper. 


gases .. 





Tue Railway Committee of the House of Commons 
has approved the Bill increasing the capital of the Canadian 
Northern Railway Company from £6,000,000 to £10,000,000, 
granting the company a charter to extend its line to the Pacitic 
coast, and authorising the construction of large additional mileize 
and a new branch in the North-west. 
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RAILWAY MATTERS. 


Tue Austrian State Railroads are to renew the tracks 
of line on which express trains run, where 70 Ib. rails are the rule 
now, With 85 Ib. and 90 Ib. rails. 

Tue London and North-Western Railway carried in 
last six months of 1907 about 45,081,400 passengers, and nearly 
1 third-class. 


t 


1 millions of these travellec 

Tue Great Western Railway Company is about to pro- 
cood with the widening of the Llandilo branch railway between 
Pontardulais and Bynea stations—about 5% miles. 


Tne Board of Trade have confirmed the Stottesdon, 
Kinlet, and Billingsley Light Railway Order, 1908, authorising the 
eonstruction of light railways in the county of Salop from Stottes- 
don to Billingsley. 

Tur Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railway Commis- 
sioners ;~Portsdown and Horndean Light Railway (Extension, 
dc.) Order, 1908, authorising the construction of a light railway 
in the parish and rural district of Catherington, in the county of 
Southampton, in extension of the light railway authorised by 
the Portsdown and Horndean Light Railway Order, 1898, and for 

her purposes, 

Av the forthcoming meeting of the Caledonian Railway 
(‘ompany a motion will be submitted that in view of the keen 
competitive trading prevailing between the Scottish railway com- 
panies, and the serious difficulties under present circumstances in 

hviating the same, no substantial saving is likely to be effected 
xcept by a well-arranged working agreement, to be loyally 
idhered to, or by some form of amalgamation, which latter is 
helieved to be the true remedy for the present large expenditure. 


Tue New York Publie Service Commission finally 
ipproved, on February 4th, the plans for the Broad way-Lexington 
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NOTES AND MEMORANDA. 


A CONSULAR report from India says that if the tax on 
salt were removed, and the Indian mines and salt waters were 
utilised, the price could easily be reduced one-half. 


Tuk official figures of coal production in Austria-Hungary 
during 1907 show that the output was 13,828,000 tons, which is an 
increase of about 2,200,000 tons on the output of 1906. The output 
of coke was 1,845,000 tons, and of briquettes 137,000 tons. he 
Rear of lignite last year was 26,048,000 tons; of lignite 

wriquettes 159,000 tons, and of coke made from lignite 32,06 
tons, E 


CHROMIUM prepared in an electric furnace was found by 
Moissan to be slightly soluble in molten copper, and investigations 
of this fact led to the discovery of a new form of chromium, 
described in the Revue d’ Electrochimie. This new form is erystal- 
line, has a density of 7°] and is chemically active; it burns with a 
bright flame when heated alone in the air and is attacked-even by 
nitrogen at a red heat. 


THE pig iron production in the United States in 1907 
was 25,781,361 gross tons, according to the American Iron and 
Steel Association. This amount was 19 per cent. greater than 
that of 1906, and would have been still larger but for a decrease of 
production in the last part of the year, which continued into 
January, 1908, during which month the output was below that of 
any other month since January, 1904. Canada produced 581,146 
tons in 1907. 

As a precaution against coal-dust explosions, Professor 
William Galloway (formerly Professor of Mining of the University 
College of South Wales and Monmouthshire), in the course of his 
evidence before the Royal Commission on Mines, said that if the 
coal-dust in a roadway in a mine were regularly strewn, say daily, 
with a sufficient amount of salts containing large quantities of 
water of crystallisation, or with much larger proportions of the 
dusts of clay, slate, limestone, chalk, or other substances, it would 





ivenue subway. The line will begin at the Battery, continue 
under Church and Vesey-street to Broadway, and then under 
Broadway and Lexington-avenue to the Bronx side of the Harlem, 
where it will branch into two spurs, one to Woodlawn Cemetery, 
and the other to Pelham Bay Park. According to the Street Rai/ 
ray Journal of New York the estimated cost of the road and 
, connecting link town under Canal-street will be 
47,000,000 dols. 


across 


\ SEVERE service test was imposed upon the 1000- 
kilowatt gas engine generating unit of the Milwaukee Northern 
Railway in a recent wind and snowstorm. In the effort to keep 
the line open, a large snow plough, a track sweeper, and four city 
street cars were kept in operation, in addition to three | 

yular inter-urban cars, and this brought a very heavy fluctuating | 
load on the single unit that is now operated. This is an Allis- 
Chalmers four-cycle double-acting twin-tandem gas engine, direct 
connected to a 1000-kilowatt Bullock alternator, and it carried a | 
load that fluctuated from 280 .herse-power to as high as 2400 | 
horse-power, averaging close to its nominal rating. It is said to | 
have operated satisfactorily under these conditions. 

Tue increase in suburban railway traffic at Rio de 
Janeiro has been so great as to call for some solution of the 
problem of providing adequate facilities for the large population 
which depends for transportation upon these trains. The number 
of passengers carried in the suburban trains increased from 
12,600,000 in 1901 to 19,250,000. in 1906, an increase of about 52 
percent. It has been proposed that the suburban lines be elec 
trified, and plans are now being made to that end. The 
mileage will probably be about 20 miles. The plan specities that 
trains are to run on a schedule providing a three-minute service, 
or twenty trains per hour, accommodating 40,000,000 passengers 


ty} 


rey 


per y ear. 

Accorp1nG to the Hlectrical Engineer, the scheme for 
the construction of a railway from Capetown to the top of Table 
Mountain has now assumed the definite stage, and alternative 
projects are to be made the bases of tenders. The proposals put 
forward are‘for the construction of a railway and hotel on the 
summit of the mountain, but no limitations are to be imposed on 
tendering firms as to the system which their engineers may advise 
should be adopted. The construction may be of the rack-and- | 
pinion, funicular, or other approved type, but a concession is not 
t» be granted in respect of the line for a longer period thari twenty- 
tive years, the municipality reserving the right to purchase on the 
expiration of that term, 


On the basis of the borough engineer's report, the 
Deputy Borough Accountant of Halifax states that an immediate 
expenditure of some thousands of pounds will be necessary in 
order to maintain the track of the tramways in good running 
order. It is anticipated, he says, that considerable portions of 
the track will almost immediately require entire relaying, and he 
states that the cost of the repairs to the overhead equipment in 
1907 was equal to 4°17 per cent. of the capital cost. The Council 
was originally authorised to borrow £685,521 for tramways, of 
which up to November 30th £255,149 was spent on permanent 
way, £38,707 on electrical equipment, £60,000 on cars and equip- | 
ment, and £29,518 on buildings and fixtures. 


A REMARKABLE accident occurred last Saturday on a 
narrow-gauge railway, known as the Balfour Line, in county 
Donegal. The line crosses the Owencarrow Valley by a long 
viaduct. The wind, sweeping down the valley with terrific force, 
blew the early morning train from Burton Port off the line, and 
only the heavy railings on the parapet prevented the carriages | 
falling into the river 100ft. below. Fortunately the engine kept | 
the metals. Had it also been derailed, its weight would probably 
have carried away the parapet, and the coaches might have gone 
vith it, with fearful results. The viaduct is one of the most 
exposed in Ireland, and the Board of Trade regulations require 
trains to cross it at aslow speed. There are also check rails, with 

view to preventing derailments. 


On Monday last the Board of Trade published the | 
report of Lieut.-Col. Von Donop, R.E., with reference to an | 
inquiry held by him into the circumstances under which a collision 
occurred on December 13th between a passenger train and two 
wagons which were standing on the line between Waterford and 
Kilmeadan, on the Great Southern and Western Railway of 
Ireland. Col. Von Donop says :—‘‘ It appears from the evidence 
that the irregularities which occurred on this oceasion in the work- 
ing of the shipping train, viz., the pushing of the train from 
Waterford South, and the running of it without a brake van, were 

t exceptional ones, but that they had been of almost daily 
occurrence for some months past. It is these continued irregu- 
larities which should, I consider, be regarded as the primary cause 
f this accident.” 

THE management of the Belgian State Railroads, after 
long investigation, has decided to use direct current and the third 
rail on several miles of road at the Pare de Laeken, near Brussels. 
This decision was made in accordance with the recommendations 
of a report by E. Uytboreck, electrical engineer of the Government 
railroads, who some months ago visited the United States and 
spent considerable time investigating the operation of the New 
York Central, the New Haven and other installations, visiting 
vanufacturing companies and fully acquainting himself with the 
state of direct current and single-phase development in this 

intry. The Belgian Government have been given a licence to use 
the Wilgus-Sprague type of protected third rail, and orders for 
much of the necessary materials have: already been placed. 
lhe road on which this installation is to be made is new, but it is 
understood that this is the initial step in the electrification of 
certain lines near Brussels, 











| the liberation of the oxygen causes the carbide to effervesce or 


| evidence given before the 
| appendix are some interesting tables relating to fatal accidents in 


| caused by the use of unprotected lights, 253 men losing their lives 


| 30 minutes in a glass vessel, for instance a beaker. 
| minutes before the end of the boiling add nitric acid, using one- 


| precipitate of tungsten trioxide will be formed, if tungsten is 


| has the most powerful winding machinery in the world, huge 
| engines of as much as 8000 horse-power reeling and unreeling 


| face. 


be rendered quite as innocuous as if it were damped with water. 


A patent has been taken out by an American for a 
process of manufacturing calcium carbide, according to which the 
molten substance when tapped from the furnaceis poured intomoulds 
coated internally with finely-powdered coke, ond chased, or lamp- 
black. The idea of the invention is that the semi-fluid carbide shall 
react with the carbon, the excess of lime present in the substance as 
it leaves the furnace being thereby decomposed and a corresponding 
quantity of fresh carbide being formed. It is stated that under 
the conditions mentioned the reaction proceeds so violently that 


boil. 


A Bivur-Book was issued last Friday containing further 
toyal Commission on Mines. In an 


mines during the period 1896 to 1905. It appears that in that 
decade the number of explosions of fire-damp or coal-dust was 183, 
resulting in 720 deaths. In 119 of these cases the explosions were 
in consequence. During the same period the total number of 
deaths from all classes of accidents was 10,202. Of these 4793 
fatalities were due to falls of roof or sides and 1828 to haulage 
accidents. 


THE origin of the establishment of the needle industry 
in Redditch, which town is now famous for its needle production, 
is uncertain, but recent researches seem to show that the art of 
needle making was probably first taught to the inhabitants by the 
monks of the Cistercian Abbey of Bordesley, which was a large 
religious house existing on the outskirts of the present town of 
Redditch, and which was dissolved in 1538. The growth of the 
trade, however, must have been very slow, and it was not until 
toward the end of the eighteenth century that the bulk of the 
English needle-making industry was concentrated in and about 
Redditch. 

AccorpinG to the Engineering and Mining Journal, 
tungsten in ore can be tested for in the field by the following method : 
—Pan the crushed ore so as to separate the heavy minerals from the 
gangue. Then boil the concentrate in hydrochloric acid for 20 to 
About five 
quarter the volume of the hydrochloric acid. A canary yellow 
present, and this will adhere somewhat to the vessel. If this pre- 
cipitate is soluble in ammonia, there is no doubt of its having been 
formed by tungsten. 


A NOTABLE rolling mill engine has recently been built 
for the Carnegie works of the United States Steel Corporation that 
ranks among -the largest reciprocating engines ever built. It isa 
horizontal twin tandem engine, with 42in. and 70in. by 54in. 
cylinders, designed for operating condensing with steam at 175 1b. 
and for a maximum speed of 200 revolutions per minute, at which 
speed it has a maximum capacity of 25,000 horse-power. The 
engine erected has a total weight of 550 tons, and some of the in- 
dividual parts are very large, two of the frame castings weighing 
after machining, 118 tons each ond requiring special reinforced 
cars for their transportation. 


Ir is claimed that the Red Jacket shaft in Michigan 


drums of wire cable that wind down a straight mile below the sur- 
These engines wind 10 ton cars of ore one mile at the rate 
of 40 miles an hour, or from the bottom to the top in 90 seconds, 
It is claimed that this is the deepest mining shaft in the world. 
A most interesting feature of the Red Jacket shaft is the theory 
that it is possible to detect the effect of the earth’s revolution in 
it. President McNair, of the Michigan College of Mines, states 
that nothing dropped in this deepest of mining shafts can ever 
reach the bottom without colliding with the east side of the shaft. 


AccorpInG to a contemporary, Mr. A. Hiorth, of 
Christiania, has obtained a patent in Norway for a process of 
working up gangues, such as are left behind after numerous 
metallurgical operations, and- consist of intimate mixtures of 
graphite and silica. Such material has hitherto been found of 
no value, but the idea of the present inventor is to crush it, mix 
it with lime and iron scrap, and also with some compound of 
iron, if necessary, and, finally, to fuse the whole in an electric 
furnace. A reaction is then stated to proceed amongst the in- 
gredients whereby calcium carbide is formed from the lime 
added and the carbon present, whilst the silica is converted into 
ferro-silicon. If the raw material should contain too little 
graphite to yield calcium carbide and the equivalent quantity of 
earbon monoxide, some form of carbon should be added to it in 
suitable amounts. 


Ir has recently been stated that for the most accurate 
pyrometry, with temperatures up to 1 deg. Cent., a thermo- 
element with a potentiometer is the most satisfactory measuring 
apparatus -Rapidity is secured (a) by proper selection and 
arrangement of the galvanometer; (+) by the use of switches 
to exchange thermo-elements, adjust zero, &c.; and (c) by relying 
upon the galvanometer for as much of the reading as possible so as 
to minimise potentiometer manipulation. External leakage can 
be prevented and internal leakage greatly diminished by equipo- 
tential shields, which interpose a continuous metallic surface 
between the circuit and the source of disturbance. Internal leak- 
age also decreases with the resistance of the potentiometer. A 








MISCELLANEA. 


A recent Board of Trade Journal contains a list of 
fourteen contracts and applications for concessions for the appro- 
priation of water power from Mexican rivers. 


TEN tons of dynamite stored in the packing-house of 
the Hercules Powder Works at Berkeley, California, exploded last 
Friday afternoon. Four white-men and twenty-four Chinamen 
were killed. 


Tue strike of the Nottingham miners has been in pro- 
gress seven weeks, and has cost the men’s union £10,000. The 
loss in wages is £50,000 ; and the loss to the company between 
£60,000 and £70,000—or £130,000 altogether. 


Tron and steel pipe may be readily distinguished by a 
flattening test, according to statements made at the recent meeting 
of the American Society of Heating and Ventilating Engineers. 
Soft steel pipe, cut in very short lengths or rings, flattens smoothly 
and evenly without breaking, while wrought iron pipe usually 
fractures at two or more places when flattened. 


Directions have been given that in ships fitted with 
Babcock and Wilcox boilers, and also in ships having combined 
installations of water-tube and cylindrica] boilers, experiments 
are to be made with a view to determining the least amount of 
lime required to maintain the water in the boilers slightly alka- 
line. Reports on this point are to be forwarded to the Admiralty 
from all ships so fitted in three months’ time. 


THe United States Forest Service announces that 
150,000,000 acres of forest land in British Columbia have been 
placed in reserve by the Canadian Government. This includes 
every acre of timber lands of the Province except what has 
already been leased. The action was taken to check wasteful 
exploitation of timber resources, and to bring the care and cutting 
of timber more effectually under Government control. 


A curious instance of interference by a rat with the 
electric lighting of a town was recently given in a report from 
Berlin. The town of Charlottenburg was suddenly plunged into 
darkness at an advanced hour on Tuesday evening, Fdeners 18th, 
by a failure of the electric current. The stoppage, which lasted 
half an hour, wasicansed hy arat which had jumped in among the’ bus 
bars at the power station. It is the second occasion on which 
Charlottenburg has been deprived of light by such a cause. 


Tuer Admiralty have issued instructions for the first- 
class cruiser St. George to be taken in hand during the year for 
conversion into a sea-going depSt for torpedo-boat destroyers. 
Two larger cruisers, the Blake and Blenheim, have already been 
fitted in this manner, and, in addition to these vessels, the Lean- 
der, an old second-class cruiser, and the Tyne and Hecla have also 
been appropriated for sea-going duties with destroyers. The work 
on the St. George will be carried out at Chatham Dockyard. 


ENERGETIC precautions are now being taken in Medi- 
terranean ports against the introduction of plague and cholera, 
and the Clayton disinfecting apparatus is at work in many Egyp- 
tian, Algerian, Tunisian, Spanish, Greek, and Italian ports. The 
Norddeutscher-Lloyd, it is stated, has twenty sets of this appa- 
ratus—sixteen on board steamers and four at ports. Altogether 
there are said to be more than 400 sets in use in different parts of 
the world—about half the number on board ship and half on land. 


THe American Electric Review considers that the 
Transatlantic cables are in no immediate danger from the competi- 
tion of wireless telegraphy. One of the pressing problems which 
wireless experts must solve is, it remarks, the development of 
commercially practicable selectivity. Until a number of stations 
can work side by side without affecting one another, the usefulness 
of the new system will be very limited. Until this problem is 
solved, and an equally good transmission by day and night assured, 
the wireless system wil] occupy a very minor position. 


In addressing the Liverpool Chamber of Commerce, 
last Friday, Signor Marconi said he believed wireless telegraphy 
would provide a cheaper means of commmnication between the 
great business centres of the world than had previously existed. 
Improvements were now being made to prevent messages being 
tapped or interfered with. Referring to the international conven- 
tion upon wireless telegraphy, Signor Marconi said he feared the 
effect on the progress of discovery of an international board of 
control which would place the worst system on a level with the 
best. By the convention Germany would obtain an advantage for 
which nothing had been given. 

In connection with the coaling record recently nfade by 
the battleship King Edward VII., flagship of Admiral Lord Charles 
Beresford, at Portsmouth by taking in from a collier 1180 tons of 
coal in four hours and five minutes—an average of 288-9 tons per 
hour—an interesting comparison with these figures is afforded by 
the performances of the German Active Battle Fleet for 1907, 
which were published in a recent issue of the Marine Rundschau. 
The best figure for one hour’s coaling was the Wettin’s 425 tons, 
though her general average was only 185. Next to her came the 
Kaiser Wilhelm der Grosse with 365 tons as her best hour’s work, 
and an average of 181 tons, and then the Wittelsbach, with 358 
tons for the best hour, and the high average for six hours of 
222 tons. 


A MEETING to discuss a proposal for a new mathematical 
society was recently held at the Manchester University. Professor 
Lamb was in the chair. The chairman described the objects that 
a mathematical society with Manchester as its centre might fulfil, 
and gave some suggestions as to the nature of its constitution. A 

roposal brought forward by Mr. Joseland that the society should 
Be constituted on the lines suggested was then carried, and it was 
decided that the first members should consist of all present and 
those who had promised support. The following officers were 
then elected :—-President, Professor H. Lamb; vice-presidents, 
Messrs. A. E. Steinthal and H. G. Willis ; secretary, Mr. H. Bate- 
man; other members of the committee, Miss Willis, Mr. Swanwick, 
and Mr. Wrapson. 

A REPORT from St. Petersburg states that the Ministry 
of Marine have laid before the Defence Committee of the Duma 
three alternative naval estimates. The first provides for no new 
constructions ; the second promises an expenditure of £45,006,000, 
spread over a period of four years, and includes the construction 
of four battleships, besides torpedo boats, and the re-establish- 
ment of naval bases in the Baltic ; the third, which is favoured by 
the Government, covers ten years’ expenditure, amounting to over 
£200,000,000, and provides for the expenditure this year of 
£8,700,000, rising gradually to £25,000,000 in 1914, and subse- 
quently dropping to £17,000,000, which will be the normal yearly 
amount of naval expenditure. The — further provides that 
the new vessels are all to be constructed in Russia. 


Tue long series of experiments relating to building 
stones conducted by Professor Hanish at Vienna some time ago 
has been supplemented by additional tests, published in the 
current issue of the Mi‘teilungen de. KK. Technologischen Gewerbe- 
Museums in Vienna. These further experiments with some 267 
varieties of building stones, from all parts of the Austrian empire 
and from adjoining countries, comprise careful determinations 
of the weight of a cubic centimetre of each: the strength under 
compression ; the resistance to frost—tested by freezing and 
thawing each sample for twenty-five times consecutively—and the 
volume of water absorbed by each specimen. These facts, which 
are set out in tables, give the results obtained by the professor 
down to the end of the year 1906, and furnish valuable data for 





slide-wire potentiometer is very undesirable in rapid work, and 
especially in melting point and calorimetric determinations. 





studying the properties of all the most commonly employed build 
ing stones and stone used for road-making purposes | 












































































































































ANV1d ONIGNIND LN3W3D 3Hi—O! ‘314 Y3HDISM SILVWOLNY GNY HOASANO9 BLV1d—-6 “314 








Fes. 28, 1902 








WHOSLV"Ild ONIDYVHD 3HL WOUS SNM 3HI—8 “314 


o 
= 
= 
Z 
Lame 
5 
Z 
fe 
a 
= 
H 


PT Wi ' 


. 


iN : 
ek 

















(11z bod vas uondrsosap 10,7 ) 


SHUOM LNAWHO V LV INVId NIIWM AUVLOUW 











Fes. 28, 1908 


THE ENGINEER 





9 


_ 


221 








— 


AGENTS ABROAD for the Sale of “THE ENGINEER.” 


F. A. Brocknaus, Seilergasse 4, Vienna. 
Limitep, Shanghai and Hong Kong. 





USTRIA. ' 
INA.—KeLLY AND WALSH, 


CAPT. F. Diemer, Finck & BeyLaEnper, Shepheard's-buildings, Cairo. 
FRANCE. —Bovveau & Cuevitier, Rue de la Banque, Paris. 


Cuapetot & Orm., Rue Dauphine, 0, Paris. 
GERMANY. _Asner AND Co., 5, Unter den Linden, Berlin. 

vr. A. Brockuaus, Leipzic; A, Tweitmxyer, Leipzic. 
INDIA.—A. J. Compriper AnD Co., Railway Bookstalls, Bombay 

- _LORSCHER AND C©o., 307, Corso, Rome; Frateuti Treves, Corso 





=. Umberto 1, 174, Rome; Fratenut Booca, Turin; Unrico Horr, 
Milan. 

JAPAN.—KELLY AND Wasu, Lrvrrep, Yokohama. 
7. P. Maruya AND Co., Tokyo and Yokohama, 

RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 


UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York; Supscription News Co., Chicago. 
gs, AFRICA.—WM. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 
CenTRAL News AGency, Limitep, Johannesburg, Capetown, 
Durban, &c., and at all their Bookstalis. 
J. ©. Juta anp Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, 
AUSTRALIA.—GorDON AND Gortcn, Melbourne, Sydney, and Queen-street, 
Brisbane, &c. 
MELVILLE AND MULLEN, Melbourne. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpon np Gorcu, Cuba-street Extension, Wellington, 
and Bedford-road, Christchurch. 
Upton AND Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Dawson, W., AND Sons, Limrtep, Manning-chambers, Toronto, 
MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
CEYLON.—Wuayartna And Co., Colombo, 
JAMAICA.—SoLLEs AND Cockine, Kingston. 
STRAITS SETTLEMENTS.—Ke.iy anp Watsn, Limirep, Singapore. 


Subscriptions received at all Post-offices on the Continent. 





SUBSCRIPTIONS. 


Tux Exaureer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in advance) 

Half-yearly (including double number) £C 148. 6d. 
Yearly (including two double numbers) .. £1 9s, Od. 


CyuoTn Reapine Cases, to hold six issues, 28. 6d. each, post free 2s. 10d. 


If 2redit occur, an extra charge of two shillings and sixpence per annum 
will be made, 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates will 
receive Tuk EN@tneer weekly and t free.. Subscriptions sent by 
Post-office Order must be made payable to Tuk ENGINEER, and accom- 
panied by letter of advice to the Publisher. 


Tun PAPER Cortes. Tuick Paper Copies. 
Half-yearly £0 18s. Od. | Half-yearly « £10 34. 
Yearly £1 16s. Od. | Yearly xt) 6s 46 ee 
(The difference to cover extra postage.) 
Canadian Subscriptions :— 

Thin paper Edition 


£1 lls 6d. per annum. 
Thick £1 16s 0d. 


” ” ” 


ADVERTISEMENTS. 


f@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. ‘When an advertisement measures an 
inch or more, the charge is 10s. per inch. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Alternate advertisements will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o'clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tux ENGINgER. 


Telegraphic Address, ‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICE. 





** 
* 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 


Agent through whom the Paper is obtained. Such inconvenience, 


if suffered, can be remedied by obtaining the paper direct from | 


this office. 








CONTENTS. 

Tue Enatnrer, 28th February, 1908. PAGE 
Ixpian RatLway Economics, No. IV. ..°.. 4... 207 
Tue ENcLosurk oF THE ZUYDER ZER. (Iustrated.) oe 
INTERNATIONAL STREL TRADE Bias ea) Mie pe ees, «tse! se . 208 
Large Ratbway Stations—Braproxp. No. II. (Llustrated.) . 209 
A New Rorary Kitn Cement PLANT.’ (Illustrated.) hgh = . 211 
Tae INSTITUTION OF MECHANICAL ENGINEERS Le . 213 
Tae Suipevitpine Dispute .. is es | us . 215 
Oe aA Grade a eoee . 215 
THE StkeL SLEEPER. No. II. (Illustrated.) .. 216 
Me WORT WVU ON 5 SOs, Foc on pan, be .. 218 
A New Furnace ror WaTeR-TUBE BoiLERS. (Illustrated.) .. . 218 
BEROAY MMMM se eee cutie Soar ten te ot . 219 
Notes AND MEMORANDA - 219 
on DE ae ee ee Pe .. 219 
LeaDING ARTICLES—The Naval Estimates . 221 
Maximum Evaporation—The Strike .. .. .. .. .. .. .. .. 222 
THR TRAINING OF ENGINEERING APPRENTICES. No. IV. (Iustrated.) 222 
LIVE SrkaM FRED-WATER HEATERS .. .. .. .. ; at 4clhy <a 
laxttion or Large Gas ENGINES. (I}lustrated.) .. 224 
Dock Extensions at MetutL. (Iilustrated.) .. .. ... .. -. 225 
Letters TO THE Epitor—Coal Dust Problem— Railway Traffic . 225 
5 Pecthices CMOUMOMNNN oc cn ce ck ck ee aes ce ac .. 226 
Test or 4 Live STEAM FRED-WATER HEATER. (Illustrated.).. . 226 
Dust Removal FRoM ComBINa Macuines. (Illustrated.) ‘ . 227 
Ax Etrctro-preumatic Rock Dritb ... .. .. 227 
MILITARY TRANSPORT WAGON: (Ilustrated.) -» 228 
The Sturtevant STRAM TURBINE ..... .. -. 228 
Tae Navy ESTIMATES ;.. 5... . 229 
Tue INstituTION OF CIvit ENGINEERS ".. .. :. . .- 2. s. 2. 229 

THe Tron, CoaL, AND GENERAL TRADES OF BIRMINGHAM, WOLVER- 
Ss HAMPTON, AND OTHER Districts eee ese ee 
Nores From LANCASHIRE ag .. 230 
HE SHEFFIELD DISTRICT : 231 
Norti or ENGLAND -+ 231 
OTES FROM SCOTLAND .. >... .; . 231 
WALES AND ADJOINING COUNTIES -.' 232 
Norks rrom GeRMANY .. .. .. .- 232 
AMERICAN Se eee . 232 
Berrian PATENT SPECIFICATIONS, (Iilustrated.) .. .. +» 233 
MOTRD AMMRICAN SPRCIFICATIONS, (Illustrated.) .. . 24 


Tt any subscriber abroad should receive THE ENGINEER in an | 








TO CORRESPONDENTS. 


ga Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the publie, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

pa All letters intended for insertion in Tux Enotneer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of Yy icat 

We cannot undertake to return drawings or manuscripts ; we must, 

therefore, request correspondents to keep copies. 





REPLIES. 





M. (Brixton).—Of course there must be a pooner between the hot-air 
chamber or displacer cylinder and the working cylinder ; how else could 
the pecare get to the piston? We know of no book on the subject. 
Send us sketches of the engine, and we will help you if we can. 

J. B. (Wolverhampton).—A pound weight of steam is all the steam pro- 
duced by the evaporation of one pound of water. The steam weighs 
precisely the same as the water from which it is produced, and if it is 
carefully condensed a pound of steam returns to exactly a pound of 
water. 

R. B. (Wallsend).—(1) See Seaton’s ‘‘ Marine Engineering” or Sennett and 

Oram’s “‘ Marine Steam Engine.” See D. K. Clark’s big book on “‘ Steam 

Engines and Boilers,” an invaluable book of reference. For the actual 

proportions of parts ; probably ‘‘ Marine Engines and Boilers,” by Bauer 

and Robertson, is the best work. 


ERRATUM. 
In our last issue, on page 197, we inadvertently gave the Christian name 
of Mr. Baldwin, late chairman of the Great Western Railway, as Arthur 
instead of Alfred. 
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Society or ENGINEERS.—Monday, March 2nd, at 7.30 p.m., at the Royal 
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Treatment and Formation of Roads,” by Mr. A. J. Metcalfe, M.S.E. 

Tus Instirution or ELEcrricaL Ex@txkers.—Thursday, March 5th, at 
8 p.m., at the Institution of Civil Engineers, Great George-street, West- 
minster, 8S.W. Ordinary general meeting. Paper, ‘‘ Fuse Phenomena,” 
by Prof. A. Schwartz and W. H. N. James. 

Civin AND MEcHANICAL Enotnegers’ Socirty.—Tuesday, March 3rd, at 
8 p.m., at Caxton Hall, near St. James’s Park Station, Westminster, 8.W. 
Paper, ‘‘ Notes on Engineering Works in Austria and Bosnia,” by Mr. A. 
8. E. Ackermann, B,Se. (Eng.), A.M.1.C.E. 
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C.B. Friday, March 6th, at 8p.m. Students’ meeting. Papers: ‘Sur- 
veying on Thunder Bay Branch of the Grand Trunk Pacific Railway, 
Canada,” by R. V. Morris, Stud. Inst. C.E. ‘“‘ British Practice in Railway 
Surveying,” by William Graham, B.Sc., Stud. Inst. C.E. “Railway Sur- 
veying in Great Britain,” by W. C. Crawford, B.A., Stud. Inst. C.E. 
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FEBRUARY 28, 1908. 
The Naval Estimates. 


THAT Naval Estimates which show a still further 
reduction on the shipbuilding expenditure should 
be received with something like a sigh of relief is a 
curious commentary on affairs as they now are. 
Yet so it is, since the well-known malleability of the 
present Government, and the equally well-known 


to expect something even worse than has actually 
occurred. Speaking broadly the shipbuilding pro- 
gramme is exactly half what it should have been 
| with regard to our actual needs or the maintenance 
|of the two-Power standard ; but on the other hand, 
its proportions mark a very reasonable excellency. 

| Whatever may be written academically about 
Dreadnoughts as “capital ships; whatever the 
ultimate value of battleships in deciding issues may 
be, no honest student of affairs will question that, 
|in the event of hostilities with Germany, the North 





| Sea would be impossible to battleships till legions of 


destroyers and torpedo boats had been cleared away. 
No one acquainted with the conditions of modern 
naval warfare has much doubt as to the actual result 
of an attack by several destroyers on a battleship. 
The ship might survive one attack or even two, but 
given enough destroyers their success is assured. No 
12-pounder is likely to stop a destroyer from firing 
her torpedoes; it is a moot point whether larger 
projectiles can be effective against a boat whose 
mere way with engines totally disabled will bring 
her into torpedo range from the two thousand yards 
at which, with luck, she may be sighted. - Dismal 
indeed are the prospects of the big ship if she be 
found. One means of safety lies in not being found ; 
but that safety can hardly be come by in narrow 
seas. Imperative, therefore, is it. to have a large 
force of destroyers, large enough and numerousenough 
to meet and annihilate any hostile force of the same 
type. Thus,.and thus only, can the big ship survive. 
Only the mest *captious of critics will, therefore, 
fall foul of the Admiralty for adopting the propor- 
tion of sixteen destroyers to a single Dreadnought. 
Nor can any serious objection be taken to the pro- 
vision of six swift protected cruisers, True, the 








anti-Navy attitude of the Socialist leaders, led people | 
|of those Government supporters. who have been 


| 


| fighting value and utility are not necessarily one and 


| matter of- past history. 


Admiralty has in the past explained with con- 
siderable emphasis that protected cruisers are 
extinct in utility, but that has never been our view. 
It has always been obvious that the gauge of a 
cruiser’s utility is not merely her fighting value, but 
her general usefulness. As a scout, as a linking 
ship, as a destroyer of destroyers, for work in 
estuaries, and such like services, the ‘protected 
cruiser is not merely useful but essential. Big 
ships can neither be spared nor risked for scores of 
the eventualities of naval war. Somewhat tardily, 
the Admiralty has recognised this truth, from which 
it had been led away, perhaps, by the very dog- 
matic statements of those who deal with naval 
warfare from the purely academical standpoint, 
forgetting that all war must embrace a number 


of ‘unexpected situations. So many are these 
situations; that- only the shallow thinker and 
theoretical dogmatist can assert that any type 
of ship can have “no use.” Fighting value, 


indeed, she may lack; but, as we. have indicated, 


the same thing. 

The provision of an Inflexible will be held 
dsubtful policy by some, but here again we consider 
that the Sea Lords are right. Rightly or wrongly, 
the fashion is now to regard Germany as the possible 
rival, just as once we regarded France, and, at a 
later date, Russia: It was the Russian Rurik 
which produced our Powerfuls, the Rossia which 
led to our Drakes. _We initiated Inflexibles, it is 
true. In doing so, perhaps, we committed an 
error. Nothing in the German or any other fleet 
called for such vessels. That, however, is a 
The essential fact is 
that Germany replied, and we are compelled to 
meet the reply with still further replies. There- 
fore, regarding the new shipbuilding programme 
on the question of whether the best is proposed 





Ordinary meeting. Discussion, | 


| 


| 


for the sum to be expended, we are disposed 
to express unstinted admiration for the Admiralty 
policy. We consider the proportion adopted alto- 
gether admirable.- Having said this, however, we 


| have said all that we possibly can say in favour of 








the new programme. In our opinion it is exactly 
half what our national safety or national insurance de- 
mands. The wishes of Messrs. Murray Macdonald, 
Keir Hardie, Chiozza Money, and others who have 
been identified with an agitation against naval ex- 
penditure, may, for all we know, be factors of 
tremendous moment in the arena of party politics. 
So may scores of other Socialistic aims and ideals. 
But be that as it may, we cannot see in these pro- 
positions anything even indirectly connected with 
problems of naval defence. We are unable to trace 
any knowledge of, or interest in, naval problems in 
any of the politicians prominent in what is known 
as ,the “Little Navy” agitation. Some peculiar 
kind of military interest was, indeed, evinced by 
several of them during the South African war— 
but this interest hardly tended to the success 
of our arms! We feel, therefore—and we 
think ‘our readers will agree—that the action 





instrumental in reducing naval expenditure cannot 
be accepted as in any way directed to secure naval 
efficiency. Intentionally or otherwise, therefore, 
this influence must be against naval efficiency. 
This reasoning is, of course, quite outside any 
political question involved—we refuse to admit 
that a force: like the Navy can be viewed politi- 
cally. We regard it as our sole bulwark against 
invasion, the sole guarantee of all our business 
undertakings, of our entire existence. Holding 
this view, we cannot but subscribe to the 
two-Power standard theory—that safety lies in 
building equal to the two next strongest navies 


combined, with a margin for contingencies. In 
the Naval . Estimates for 1908-09 the two 


Power standard, which has been wearing thin for 
some time, is definitely thrown overboard. Ver- 
bal declarations to’ the contrary by Lord Tweed- 
mouth are mere wind. With Germany alone 
building three Dreadnoughts for her 1908-09 
programme, the most sincere apologist cannot 
pretend that our solitary battleship represents 
even a nominal adherence to the two-Power 
standard. 

In view of all that our naval 
entails, we cannot disguise the fact that 
regard this situation with the gravest alarm. Nor 
do we see how it is able to do other than create 
the most serious feelings of insecurity in all com- 
mercial undertakings.’ To all other business risks 


superiority 
we 


will now be added the grave risk of war. 
Trade seems ~- bound to suffer unless a truly 
remarkable optimism prevails, and an affected 


trade will certainly increase unemployment. This 
last, indeed, is the one bright spot in a pic 
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ture otherwise black. If it be brought home to 
the working-man that a reduced Navy means 
reduced employment, le may yet have sense to 
turn upon that Socialistic element which is mainly 
responsible for our dwindling Navy. The Navy 
League as a factor in the situation can hardly 
count since its condonation of the existing Govern- 
ment policy last summer. The newly-formed 
Imperial Maritime League may accomplish some- 
thing, but that greatly depends upon its roll of 
membership. It has, at least, the only watchword 
suitable for the present situation: “To oppose 
naval reductions without regard to any other con- 
siderations whatever, and to combat them by every 
possible means.” Without, we hope, exhibiting any 
political bias whatever, we may say that we can 
conceive of no other doctrine to which any 
Englishman with the welfare of his country at 
heart can subscribe. 


Maximum Evaporation. 


RECENTLY, a correspondent who had been told 
that in a Thornycroft boiler a square foot of heating 
surface had evaporated 30 lb. of water in an hour, 
asked why the same result could not be obtained in 
a properly designed locomotive boiler, which would 
be two and a-half times as efficient as the normal 
locomotive boiler. The answer is, of course, that 
this rate only applied to a section of the boiler, not 
to the whole of it. It should be obvious, indeed, 
that in any well-constructed boiler some places must 
be hotter than others. The inner tubes in a Yarrow 
or Thornycroft boiler being next the furnace, are in 
a much hotter place than are the outer rows. The 
temperature in the furnace of any boiler is much 
higher than that in the flues near the chimney. If 
the evaporation for the whole boiler had been 30 lb. 
per square foot per hour, then it must have been 
about 90 lb. for the tubes next the furnace. This, 
we think, disposes of our correspondent’s argument ; 
but none the less is the question he has raised 
worth consideration, if stated in slightly different 
terms. What is the maximum possible rate of 
evaporation ? 

To this there is only one answer at present—no 
one can tell with any certainty. Text-books give 
the results of laboratory experiments intended to 
settle the number of heat units that can be trans- 
ferred to water from a furnace in terms of the 
difference in temperature at the two sides of the 
plate. These experiments are of no value. No one 
designing a boiler ever thinks about them. The 
conditions do not exist in the daily life of boilers. 
The rate of transfer of heat depends on a dozen 
different conditions, such as the position of the 
heating surface, the state of that surface, the way 
in which radiant and direct heat act on it, the cir- 
culation of the water,and so on. In a general way 
the hotter the fire the more rapid will be the evapo- 
ration. We have heard it stated that if a fire is 
pushed too much the plates will become so hot that 
the water will be driven away from them, assum- 
ing the spheroidal state. No such thing can 
happen if the plates are clean and_ the 
water circulation efficient. The temperature in 
the fire-box of a locomotive is about 3000 deg., 
but the plates do not become red hot. Ina torpedo 
boat boiler the temperature is probably yet higher ; 
the tubes are not overheated. So far as is known 
there is no tefnperature that can be obtained in a 
boiler, and probably in any way, not excepting that 
of the electric are, which cannot be dealt with by 
securing the contact of enough water with the 
plates. It is a curious and very interesting fact, to 
which we have before now called attention, that 
next to nothing is known about the phenomena of 
ebullition. It goes on every day under our eyes; 
but what really happens has never yet been defi- 
nitely explained. Thus the part played by air in 
water, or, more accurately, the reason why it does 
play a part, remains a mystery. The same might 
have been said, until the other day, as to the reason 
why saline solutions boil at higher temperatures 
than fresh water. The investigations which have 
been proceeding to settle the theory of solution, and 
the discovery of the enormous energy of the forces 
representing endosmose and exosmose, are no doubt 
throwing light into dark places. 

The conditions of maximum evaporation are a 
very high temperature at one side of the plate and 
absolute contact of the water with the other side 
of the plate. The first condition can easily be 
secured. The second cannot. It is necessary that 
the plate should always be “ wet.” A good illustra- 
tion is easily supplied. Leti a hot soldering bit, 
untinned, be placed on a tin plate. It will be 
found that the heat of the bit is very imperfectly 
transferred ‘to the plate. Let, now, the bit be 


tinned, and a little solder placed on the plate, and 
the bit applied. The transfer of heat is almost 
instantaneous. We have perfect “wet” contact. 
In the case of boilers, the material of the plate 
matters nothing ; everything depends on its powers 
of absorbing and emitting heat. The laws deter- 
mining the rate of emission are very obscure; they 
have been little studied. It is known, however, that 
the rate is a maximum for moderately rough metallic 
surfaces not polished, because with these water 
can be kept in good contact. The great danger 
lies in the formation of steam between the 
water and the plate which remains there. For this 
reason a rapid circulation should be maintained in 
order that the steam may be swept away as fast as 
it is formed. The remarkable durability of the 
tubes in Mr. Drummond's fire-boxes is most satis- 
factory testimony to the truth of the proposition 
that overheating is impossible so long as the water 
is in complete contact with the metal; that is to 
say, so long as the metal is wet. There is reason 
to believe that if water was directed from a great 
number of jets under considerable pressure against 
a plate, the highest known temperature would not 
be competent to overheat that plate. The conditions 
here are the very antithesis of those obtaining in 
the narrow water spaces of a locomotive fire-box. 

It may be urged that if the plate is thick, too 
fierce a fire will overheat the furnace side at all 
events. No doubt this is in a sense true, but it 
is not true of any plate likely to be found in a real 
boiler. In practice overheating occurs only when 
the plate is not kept wet. Thus, for example, it 
may be greasy. “ Flour” deposit will have the 
same effect. The conditions of maximum evapora- 
tion seem to be within reach; but it is quite 
another question whether maximum evaporation is 
worth having. An increase in temperature above 
3000 deg. Fah. can only be had by making sacri- 
fices. The design of the boiler must be abnormal, 
in that contracted water spaces must be entirely 
abandoned. Even then forced circulation would 
probably be found essential. The steam produced 
would be of a certainty wet, and the economic 
efficiency of the whole boiler small. So far as can 
be seen, it appears to be quite possible to evaporate 
as much as 100 lb. of water per square foot per 
hour, but there is no reason to think that the game 
would be worth the candle. About 12 lb. per square 
foot of total heating surface per hour seems to 
represent a limit beyond which it is not worth 
while to go. 

















The Strike. 


WAS there ever such a complicated and involved 
trade dispute as that which is now racking the 
North-East Coast? In the first place it divides 
into two main branches; on one side the ship- 
builders’ strike, on the other the engineers’ strike. But 
from each branch spring numerous stems and twigs 
which cross and mingle until the tangle appears to 
be insoluble. Altogether more than two score 
trades unions are directly or indirectly involved in 
the turmoil, and to add to the humours of the 
situation, it is, at the moment, the tail that wags the 
dog, for it is only a minority of the men who, 
having refused the reduction, are the prime cause of 
the trouble. All these things work together to 
make the problem extremely complex, and all that 
can be said with safety and certainty is that the 
employers are proposing a reduction of wages and 
a section of the men, numbering in all about 10,000, 
are opposing it. Even details as to the precise pro- 
posals cannot be given with any certainty, for above 
and beyond the original reduction and the modifica- 
tions, the employers as an ultimatum have asserted 
that they intend to bring the Tyne rate down to a 
level with the Clyde. 

That the state of affairs is still black and threat- 
ening cannot be denied, but there are, nevertheless, 
better grounds for anticipating a speedy termination 
of the struggle than there were a week ago. We 
were strongly opposed to the interference of the 
Board of Trade in the railway dispute, because we 
were convinced that the matter had in itself been 
absurdly magnified, and in any case the men’s cause 
was too thin and weak to deserve sympathy. The 
trouble on the North-East Coast is a very different 
affair. A reduction of two shillings or even one 
| shilling a week in wages of only twenty-five shillings 
|is a hardship which we must admit and regret. It 
|may be quite inevitable, but it is such a very 
| different thing from “ recognition” of a union that 
no comparison exists between the railway dispute 
and this. Hence we are disposed to think that 
Mr. Lloyd George has done well in bringing Sir 
Andrew Noble and Sir Benjamin Browne into 
conference with Mr. Barnes and Mr. Gardiner, 











and we are glad to know:that the outcome ‘isthope. 
ful. At the moment of twriting we do not k 

Ot know 
what the terms may be, but we do know that a pro- 
visional agreement has been reached, and that the 
employers for whom Sir Andrew Noble acted have 
agreed to the proposals he put forward. If the unions 
which Mr. Barnes represented signify by the ballot 
whichis to take place immediately that they also agree 
work, as far as the engineers are concerned, may be 
resumed at any moment, and it is not too much 
to hope that, with this dispute, which has 
dragged on since early in November, at an end 
the shipbuilders’ unions will reconsider their posi. 
tion and also return to work. Unfortunately, g 
great deal of bitterness has been aroused in the 
latter dispute by the employers’ ultimatum, and the 
men show little disposition to return to work. They 
have possibly taken too serious a view of the matter 
as there are not wanting reasons for helieving 
that the employers have no real intention o! forcing 
a reduction to Clyde levels at the present moment, 
It will probably come about naturally in the course 
of a few months; but the assertion in the ultima. 
tum was, to put it colloquially, “bluff” on the part 
of the masters as a reply to the defiant attitude of 
the men. It was a ruse in the game, and it is not 
to be regarded too seriously. It is rather intelli- 
gent anticipation of a fact which is likely to come 
about automatically in the course of time—the 
assimilation of Clyde and Tyne rates—than the 
expression of a determination to bring about a 
revolutionary change all at once. This aspect of 
the affair has not been seized by the men— 
perhaps not unnaturally—and they are, conse. 
quently, bitter about it. They will, however, 
we trust, recognise the clemency of the employers 
in withdrawing the lock-out notices in view of 
the prevailing distress, and allow it to remove the | 
feeling of irritation caused by the other clause in 
the “ultimatum.” It is, we fear, impossible to 
expect them at best, however, to return to work for 
several weeks yet. 

For the moment everything turns upon the 
influence of Mr. Barnes with the engineers’ unions. 
Sir Andrew Noble and he are clearly agreed 
between themselves, and it only requires that 
the Federated Employers and the Amalgamated 
Society should adopt their terms for work to be 
resumed. The discussion then can be renewed, and 
we have no doubt that a working agreement will 
without difficulty be found. It is only fair to put on 
record here Mr. Barnes’ handsome acknowledgment 
of the fairness and courtesy with which he and his 
views were treated at the conference. Speaking at 
Whitefield’s Tabernacle on Sunday last he said “ he 
had been met by Mr. Lloyd George, by Sir Andrew 
Noble, and by Sir Benjamin Browne, and those 
with whom they were associated, with the utmost 
kindness and courtesy. He believed that he could 
say for all of them that they were sincerely desirous 
of being fair and reasonable, and whilst, of course, 
acting for the interests specially committed to their 
charge, that they were not unmindful of the great 
human interests involved. He hoped that he could 
claim for himself that he also had in mind the 
interests of the other side.” As long as a spirit of 
that kind inspires the opposing generals in a trade 
dispute we cannot doubt that prolonged and irra- 
tional conflicts will be avoided, and in this particular 
instance it gives us good cause for believing that the 
end is not far off. 








THE TRAINING OF ENGINEERING 
APPRENTICES. 
No. .FV.* 

W. H. Allen, Son and Co.’s system.—This is one of the 
few and steadily diminishing number of firms which lay 
themselves out to give instruction to premium appren- 
tices. At the Queen’s Engineering Works, Bedford, we 
find budding engineers of three classes. The first class 
comprises the sons of well-to-do-persons who can afford 
to pay the premium for a complete course of instruction 
in the shops and drawing-office. The second class com- 
prises youths whose parents can afford to pay a smaller 
sum in return for which their sons receive a five years 
course of instruction and a small weekly wage, which rises 
annually according to a fixed scale. The third or artisan 
class comprises lads whose aim is to learn one of the many 
trades, and who serve the customary period of five years, 
during which time they are paid a small weekly wage. 
By the courtesy of Messrs. Allen we are enabled to place 
before readers of Tux ENorneer full particulars of the 
training and educational advantages held out to the 
different classes of youths, and we will commence with 
Class I. for pupils. The young men in this class are 
taken at the works at ages from seventeen to twenty-one 
for a period of three or four years, during which time one 
year is devoted to the .drawing-office and the remainder 
of the time to workshop practice and testing. The fees 
are paid annually in advance, but with a view to ascer- 
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taining the candidate's suitability a probationary period 
of at least three months is served, for which a fee is 
charged and forms part of the premium if the agreement | 
is completed. No hard-and-fast course of instruction is 
Jaid down for the pupils, but the principals and the fore- 
men use their best endeavours to fit them for the profes- 
sion of a mechanical and electrical engineer. The pupils 
have also the advantage of a qualified demonstrator, who 
gives instruction in science and its application to practical 
work. The demonstrator gives weekly lectures in the 
lecture-room of the works after working hours, but the 
lectures are not compulsory. 

The pupils are required to conform to all the rules of 
the works except in the matter of holidays, in which | 
they are treated more generously than the other workers. 
The pupils are also granted certain privileges, which may | 
be summarised as follows:—(1) Employment during | 
apprenticeship on works and contracts undertaken away 
from Bedford ; (2)employment at a salary on the expiration 
of the indenture ; and (3) annual prizes awarded at Christ- | 
The awards depend upon the following conditions: | 


mas. 
(1) General good conduct ; (2) regularity and punctuality 


in attendance ; (3) general ability, progress, and interest 
shown in the work done. A list of successful pupils is 
posted in the works, and an annual report giving the 
names and position of merit of the successful pupils is 
sent to the parents or guardians. Nine prizes are offered 
each year, namely:—Three in the first class, each of the 
value of five guineas; three in the second class, each of 
of the value of two guineas; and three in the third class, 
each of the value of one guinea. Pupils are eligible for 
the second and third-class prizes after completing their 
first year, and for the first-class prizes after completing 





APPRENTICES’ CLASS ROOM AT QUEEN’S ENGINEERING WORKS, BEDFORD 


the second year. Absence amounting to 25 per cent. 
from work debars youths from the right to earn these 
prizes. 
_ A further prize scheme introduced by the firm has for 
its object the continuation of intercourse between the pupils | 
and the firm, after the former have completed their pupil- 
age. With this object the company offers annually a prize 
of the value of twenty-five guineas, in recognition of rapid 
progress in engineering work. A second award of this 
prize of the value of fifty guineas may be made to any 
candidate who has previously received a twenty-five- 
guinea prize, and who completed his term of pupilage 
within a period of three years and under four years prior 
to December 1st of the year in which the prize is 
given. We are informed that this prize system has been 
in force some years, and has given great satisfaction. 
Apart from the prize system, the firm has also made 
arrangements with the City and Guilds College at Fins- 
bury whereby men who have been pupils or apprentices 
for three or more years at the Queen’s Engineering 
Works may take the engineering diploma after two years’ 
study instead of three years, as is customary. In cases of | 
special merit, too, it may, when desired, be arranged to 
cancel the last year of the pupilage to enable a man to 
take up technical studies. As pupils receive no wages 
from the company, they do not come within the scope of 
the Workmen’s Compensation Act, and in consequence | 
they are not entitled to compensation in case of accident. | 
The company, however, undertakes to insure each pupil | 
for a small sum. | 
The second class of premium apprentices embraces | 
youths commencing at ages from fifteen to cighioes | 
years, and the period of apprenticeship is five years, 
During this course they must confine themselves to one 
of the following departments of the works :—(1) Turning 
and dynamo departments, to learn engine turning and | 
dyna:no construction; or (2) the fitting, erecting, and 
the dynamo departments; or (3) the fitting, erecting, and | 





| must conform to all the rules made for the workmen, and 
time lost by illness or on account of extra holidays 


| punctuality of attendance, ability and progress are made 


| recognition of the progress made by apprentices who have 


| apprentices, the prizes in this case being, however, ten 


| value of 10s. The prizes take the form of tools and books 





turning departments. Small wages are paid, but a pro- 
bationary term of at least three months is required, in 
order that the candidate may prove himself qualified for 
the trade. The length of this probation is decided by 
the company, and a small fee is charged. This 
fee forms part of the premium if the indenture is com- 
pleted. This class of apprentices is privileged to attend 
the lectures given in the works by the demonstrator, as 
in the case of first-class pupils. With the exception of 
certain privileges with regard to holidays, these youths 


has to be made up before the expiration of their 
apprenticeship. Although the company does not accept 
any responsibility with regard tothe pupils or apprentices 
outside the works, it is expected that these will be in 
their rooms at 10 p.m. each evening except Saturdays 
and Sundays. Awards for good conduct, regularity and 


annually, as in the case of the first-class pupils, although 
the values are somewhat lower. A prize scheme for the 


completed their period also applies to the second-class 


guineas for the first year, and in case of the same man | 
winning the award twice, twenty-five guineas. 

Many years ago W. H. Allen and Sons initiated a | 
third-class apprenticeship system for artisans, no premium 
being paid. Boys are taken between the ages of fourteen 
and sixteen years for five years, and are confined to one 
of the following departments, except in special cases to be 
referred to later:—Fitting shop, turnery, milling shop, 
iron foundry, brass foundry, pattern shop, dynamo shop, 











twenty-one years of age receiving wages at the rate of 
7s. per week and under. The company pays the fees for 
not more than two classes per week, the choice of 
subjects for each department being restricted upon a well- 
corsidered plan. The following classes are embraced in 
the scheme :— 

(a) Machine construction and drawing. 

(b) Steam. 

(c) Applied mechanics, 

(d) Electricity applied to engineering. 

(e) Slide rule. 

(f) Mathematics. 

(g) Practical mathematics. 

(h) Shorthand, and 

(4) Book-keeping. 

The classes which boys from the different departments 

of the works and office are recommended to attend are 
restricted to the following :— 


Fitting shop && 4,-4.6 


Turning shop ... ... ... 4, b, ¢, d, 6 f, g- 
Milling shop cot que Gg ee Be ee Ge Fy Bi 
Pattern shop ... ... ... 4, & fy J 
Ironfoundry «sae i a 

Brass foundry... ... ... 4, & fy g: 
Dynamo shop ... ... ... 4, ¢,4,¢f, 9 
Controller shop Leu” dnote = 
Tool room i a, b,¢, d, et, g. 
Smithy... : . 2h 6S 
Drawing-office . SE&GBAELS 
Junior clerks ... f, g, h, &. 


The Bedford Evening Institution provides complete 
courses of instruction in the various departments which 
extend over three or four years, and the lads are recom- 
mended to endeavour to work systematically through one 
or two courses with a definite object in view, and to pass 
one or more of the examinations enumerated below :— 
Machine Drawing and Construction... Board of Education, 2nd stage 
Mathematics ... a 2nd stage 


Practical Mathematics ... ... ... 9 pa Ist stage 
TCS oe te! | oS ees Fe Ps as 2nd stage 
Applied Mechanics Se SC Le PS s Ist stage 
Electricity Applied to Engineering... City and Guilds, 

London Elementary 


The encouragement which is held out to the boys to 
persevere with their studies merits excellent results. In 
addition to the award of bonuses, the recipient of two 
first-class certificates for any two of the examinations 
specified immediately above has the privilege of spending 
six months of the last year of his apprenticeship in 
another department of the works in which he has not 
been apprenticed. For instance, an apprentice in the 
fitting shop may go to the dynamo shop or turnery, a 
turner may go to the bench, an ironfounder may go to 
the brass foundry, and vice versd,a smith may go to the 
fitters’ department, and a draughtsman to a bench or the 
dynamo shop. The values of the bonuses are as follows :— 
Two shillings per month of four weeks to the winner of a 
first-class Board of Education certificate, irrespective of 
the stage of the examination; a bonus of 1s. per month 
to the winner of a second-class certificate. These awards 
are made at the same rates to the winners of two or more 
certificates. The awards and privileges are subject to 
the conduct and progress made in the shops. 

As a record of attendance of the boys at the evening 
schools each apprentice is provided by the firm with an 
attendance card, which is produced at the classes to be 
initialled and dated by the lecturer. These cards have to 
be deposited each week at the works time office for inspec- 
tion. Although the firm, as above stated, pays the class 
fees for two subjects as an incentive to regular attend- 
ance, the lads have to pay at the commencement of the 
term a deposit of one shilling and sixpence—the amount 
of the school registration fee—with the company. This is 
returned at the end of each session, provided only that 
the student has made at least 75 per cent. of the possible 
number of attendances in every class. Other inducements 
in addition to those mentioned are offered to the lads. 
Absence from work in the shops is permitted during the 
first quarter of the day, 7.e., from 6 a.m. to 8.15 a.m. on 





| the days on which the classes are attended, while the 


| wages are still paid up to a maximum of two quarter days 


| per week. The company also lend to all lads who require 


controller shop, tool room, smithy, and drawing-office. In 

order to obtain youths with intellectual attainments | 
higher than the average of artisans, only those who have 
reached the work equivalent to that of Standard VI., as 
laid down in Schedule VI. of the Elementary School Code, | 
1905 are acceptable. | 


Each candidate, besides producing | 
a certificate to that effect, signed by the head master of | 
the school which he has attended, is required to pass a | 
short test in arithmetic and dictation. The wages paid | 
commence at 3s. per week, and advance 1s. per week | 
annually, but special bonuses are also paid for progress | 
made in classes. A probationary period of six months | 
is required, during which time a small wage is paid. A 
generous system of awards for good conduct, punctuality, 
&ec., has been devised, and the educational facilities 
afforded by the firm at the Bedford Evening Institution 
are such that the poorest can avail themselves of. Taking 
the workshop awards first. The most important point 
is the advancement of boys according to merit. In 
addition to this, there are three classes of prizes, as 
follows :—First class, each of the value of 20s.; second 
class, each of the value of 15s.; third class, of the 


suitable for the work the winner is engaged upon. The 
total number of prizes given in any department is in 
proportion to the number of apprentices employed in it, 
and at the following rates :— 
For 1 apprentice and under 66 ... 
: 2 


6 apprentices ,, __,, \ 
9 18 


. one prize 
.. two prizes 
> 2 ” oe w+ eee ewe three prizes 

Bad timekeepers from whatever cause are excluded 
from participation in these prize schemes, and all time 
lost during apprenticeship must be made good before 
the expiration of the indenture at times convenient to the 
company. 

With a view to furthering the education of the third 
class apprentices and juniors free tuition at certain classes 





of the Bedford Evening Institution is offered to all under 


them mathematical instruments. 

Messrs. Allen do not limit their interest to the youths 
engaged in the shops and drawing-office. Junior clerks 
enjoy thesame privileges as the third-class apprentices as 
regards free tuition during the winter evenings in subjects 
connected with their work. This is a praiseworthy feature, 
for there is generally as much room for improvement in 
the education of most junior members of the clerical staff 
as in that of the trade apprentices, although their claims 
to consideration are frequently forgotten. Messrs. Allen 
go so far in their pursuit of incentives to study, as to 
reward those young clerks who avail themselves of the 
evening classes, and make good progress, with more ample 
advances of wages than are given ‘to those who neglect 
these opportunities. 

From the foregoing particulars it will be seen that W. H. 
Allen and Sons have adopted generous measures to further 
the scientific advancement of the boys under their control, 
and it is satisfactory to be able to report that the efforts 
are appreciated by the lads and are satisfactory from the 
employers’ point of view. -~ 





LIVE STEAM FEED-WATER HEATERS. 


On Friday last a paper was read by Professor Good- 
man and Mr. D. R. Maclachlan, of the University of 
Leeds, before the Institution of Mechanical Engineers, 
in which they gave the particulars and results of a test 
of a live steam feed-water heater. The paper and the 
discussion which followed it will be found on other pages 
of this issue. The bringing forward of the subject is a 
matter on which all concerned are to be congratulated, 
because, among other reasons, it may be the first step 
towards the carrying out of an inquiry into the physics 
of the generation of steam which has long been urgently 
required. We propose here to set before our readers all 
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the facts so far as they are known to us connected with the 
use of live steam for heating feed-water, and the relations 
which they apparently bear to the ebullition which 
proceeds within a boiler. 

It will be seen that Professor Goodman and Mr. 
Maclachlan, approaching their subject with perfect 
impartiality, and, as far as possible denuding their minds 
of preconceived ideas, arrived at the conclusion that no 
increase in either the economy or efficiency of a boiler is 
to be had from the use of a live steam feed-water heater. 
Under the stated conditions of trial it did neither good nor 
harm; and on theoretical, limited grounds, this is just 
what was to be expected. Leaving loss by radiation and 


conduction out of consideration, water heated by steam | 


taken from the boiler being fed can only return to the 
boiler heat already taken from it in the form of steam. If 
the feed-water contains 1000 units of heat imparted to it 
in the heater, then the boiler has paid for these units. 
There is, of course, no getting away from this truth. The 
results recorded in the paper are therefore perfectly 
consonant with theory. So far, live steam heating is no 
good. 

On the other hand, however, we have a fact the 
existence of which is equally certain. Dozens, if 
not hundreds, of live steam feed-water heaters are in 
regular use in steamships. They have been in use for 
about twenty years. 
them continues, and they are estimated to reduce the 
consumption of coal by from 7 to 12 per cent. 
all. 
quicker voyages; and there is an all-round benefit con- 
ferred by a small apparatus, which, as we have seen, is 
theoretically wrong. How are these facts 
reconciled? How is the consistence of theory with 
practice to be made gooa ? 

Before proceeding further, however, it is advisable to 
say a few words concerning the history of the idea. So 
far as we know it originated with Mr. Weir, the inventor 
of a well-known and very excellent feed pump, who 
treated the feed-water in some P. and O. steamers, fitted 
with compound engines, by taking steam from the inter- 
mediate receiver. The result was a saving of about 
8 per cent. by heating the water, and a loss of about 4 per 
cent. by reducing the weight of steam passing to the low- 
pressure cylinder. The net gain was about 4 per cent. 
Some time subsequently Mr. John Kirkaldy, an engineer 
who manufactures distilling apparatus and auxiliary 
machines of various kinds for steamers, used live steam 
to heat feed-water, without any idea that an economy 
would be secured; but knowing that certain advantages 


could be gained by saving the boiler stresses due to con- | 
Probably no one was more sur- | 


traction and expansion. 
prised than he was when he found that the vessels fitted 
with his live steam feed-water heater steamed faster and 
burned less fuel than they did without it. 


be accepted as an 
utility. i 

As the gain cannot be found in the feed-water heater 
itself, we must search for it in the boiler. Here we enter 
an unknown land. 
common, 
our eyes, that familiarity has bred contempt, and it has 
been quietly assumed that it is a very simple thing, pre- 
senting no physical problems, and truly not worth much 
examination. Those, however, who have gone a little 
further into the matter understand that the nature of the 
processes by which a plate of metal is heated, heat is 
passed through the plate, taken up by water, and con- 
verts the water into steam, are not really comprehended 
at all, probably because they have never yet received 
adequate attention from competent physicists. We, of 
course, cannot pretend to do more here than direct atten- 
tion to the existence of ignorance due to lack of interest 
in the subject. Some inquiry has been made, it is right 


to add, and this inquiry has resulted in presenting | 


problems of such interest that we can only wonder that 
the phenomena of ebullition, evaporation, and condensa- 
tion have so long been ignored by those who are racking 
the universe to extract Nature’s secrets. 

To come from the general, however, to the particular. 
Let us ask ourselves how steam is generated, and what 
bearing the facts have on the live steam heater. For the 
time being it is unnecessary to deal with the furnace side 
of the plate. On another page we have spoken of the 
conditions of maximum evaporation. We can here con- 
centrate our ideas on the difference—if any—between the 
transfer of heat from a plate, such as the crown of a 
furnace flue or of a fire-box, to cold water, and to water 
already at boiling temperature. 

If we turn to any physical text-book we shall find 
figures setting forth the rate of conduction through 
copper or iron or any other metal, expressed in terms of 
the number of thermal units which will pass through a 
square foot of heating surface in any unit of time. 
this we learn that copper is a much better material for 
boiler plates than iron; that the thinner the plate the 
more rapid the transmission of heat; and the colder the 
water, the greater being the “thermal head,” the more 
rapid will be the flow. ‘Now, so far as the operation of a 
steam boiler is concerned, every one of these propositions 
is wrong. The transfer of heat has only the most remote 
connection with the material of the plate; thus the 
copper fire-box of a locomotive is not in any way better 
than a steel box. A plate of either metal }in. thick 
is just as efficient and as economical as one fin. 
thick; and, lastly, careful experiments made by the 
late Sir Frederick Bramwell and Mr. William Anderson 
independently at different times, showed that the transfer 
of heat proceeded about five times as fast as when the 
water was boiling as when it was cold. Peclet demon- 
strated nearly fifty years ago that the conducting powers 
of a plate are so much greater under all circumstances 
than the absorbing and emitting powers of the surfaces of 
the plate that conduction may be left out of conside- 
ration. It can in no way affect the performance of any 
practicable boiler, It may be shown, indeed, that if we 
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to be | 


The live | 
steam feed-water heater must, therefore, as we have said, | 
apparatus which has proved its | 


The process of boiling water is so | 
so freely carried on, so constantly before | 


From | 





have two cast iron pots, one about an eighth of an inch 
and the other an inch thick, they will both produce the 
same quantity of steam in the same time. The fire side 
of the thicker pot will, however, become much hotter 
than that of the thin pot, But the conditions, of course, 
have no parallel in steam boiler practice. 

What then takes place inside a boiler? To obtain 
information experiments have been made by fitting glass 
ends to large model boilers, or glazed sight holes to 
real boilers. It is true that in neither case can much 
pressure be carried, but there is no reason to think that 
the pressure bears any relation to the mode of generation. 
Under all conditions steam is produced in much the same 
way. It comes off “centres” in the plates. There is 
never, under any circumstances, a generation of steam 
all over a plate. Furthermore, the points of production 
| may be very few. We have seen vast quantities of steam 
| rising from two points only in the crown of a furnace 
| tube. Every student who has boiled water in a glass 
flask knows that points in the shape of some roughness 
are required if he wants water to boil quietly, and when 
dealing with solutions to avoid “ bumping.” 

But what does this paucity of ebullition centres involve ? 
the fact that scores of horse-powers may be sent away 
from areas not larger than a sixpence. What is the 
nature and method of transfer of energy from the still— 
that is to say unboiling—water.to that which is boiling? 
The most delicate thermometers can detect no difference 
in temperature, and yet violent ebullition goes on in one 
place and none at all elsewhere in the mass of water in 
the boiler. So far there has never been any satisfactory 
explanation of the phenomena of ebullition advanced. 
If we understood the whole process, and the nature of the 








heat transfers going on between the various portions of | 


water inside the boiler, we would have advanced at least 
a step to the knowledge of why hot feed-water should 
make a boiler more efficient than cold feed-water. 
Leaving now the mere abstract aspect of our subject, 
let us consider whether there is not some practical way 
in which we may explain the efficiency of the live steam 
| feed-water heater. It is evident that if a steam generator 
contains nothing but water hot enough to boil, the whole of 
the heat supplied to that water must be employed in the 
production of steam. It is at once converted into latent 
heat, or, to be strictly accurate, that form of molecular 





energy known as heat disappears, and is replaced by 
another form of thermal energy in the shape of steam. 
It is clear, therefore, that under these 





ployed in heating up cold water to the boiling point. 
of the extra quantity of steam so produced a certain pro- 
portion will be expended in heating the feed-water. 


ought to be used up in this operation. 
the boiler is more efficient as a boiler than it would 
be as a feed-water heater, then there will be a distinct gain ; 
and it is easy to see that in that case the gain will be not 
only in quantity but in economy. Because it goes with- 
| out saying that the greater the efficiency of a boiler, other 
| things being equal, the greater must be its economy. It 
| is indisputable that so far as heating water is concerned, 
|mixing it directly with steam represents the most 
| efficient and economical system possible, no transfer 
| through plates taking place. In so far there is a distinct 
| gain in that the process of heating the feed-water by live 


steam is more efficient and economical than that of 
| raising its temperature by transferring heat through the 
| boiler plates. As regards the conversion of the water 
| into steam there is apparently, judging from the experi- 


conditions the | 


j : : 
boiler ought to produce more steam than it would if em- 
But | 


Ostensibly the entire weight of extra steam available | 
If, however, | 





| ments to which we have already referred, an advantage to 
| be gained by bringing only boiling hot water in contact | 
| with the plates; and, lastly, it is not impossible that the | 
circulation in a boiler into which no cold water is put will | 
be much better than that in a boiler within which large | 
bodies of water may exist at a low temperature. 

If, now, we take it for granted, for the sake of argu- | 
| ment. that an economical advantage of 10 per cent. is 
secured in any boiler, then there must be an equivalent 
reduction in the quantity of heat wasted up the chimney. 
It is for this reason that Professor Goodman and Mr. 
| Maclachlan took so much trouble with the products of 
| combustion during the heater trials they carried out. It 
| was on the figures tabulated in their paper concerning | 
| the temperatures and characteristics of these gases that | 
| the discussion principally turned on Friday night. The | 
| fact that the Leeds experiments showed no gain from the | 
|} use of a heater, while experience on an infinitely larger 
| scale at sea shows that there is again, tends to teach 
| that there is something about the construction of a boiler 

which may determine the value or the reverse of the 
| heater. We must not close our eyes or ears to evidence, 
| but consider it with care, and endeavour with patience to 
fit our facts together, and, it may be, reconcile apparently 
| insuperable contradictions. Thus, to mention one point, 
| it may well be that in one type of boiler the circulation is 





| so good that nothing is to be gained by heating the feed 


to boiling point, while in another it may be so bad that 
anything which will encourage it or accelerate it may be 
| of use. 

| To sum up, it may be stated as a fact that a large 
body of shipowners and marine engine builders have for 
|many years used the live steam feed-water heater on 
some system, and these shrewd business men would be very 
unlikely to use it if they gained nothing. On the other 
hand, it does not admit of question that there is nothing 
to be gained directly by live steam heating. To reconcile 
the obvious contradiction, we must assume that some- 
thing not understood goes on inside the boiler. Unfor- 
tunately we are here launched on a sea of conjecture, 
because no one at present knows what steam is, or the 
way in which it comes into being. Thus, it is by no 
means certain that water can be heated at all, the heat 
which we feel being that of steam diffused through it, a 
theory which will, of course, apply to every other sub- 
stance capable of assuming three states, the moment 
it has passsed the critical stage and becomes a liquid. Pre- 








cisely what takes place inside a boiler, then, being un- 


) 


known, all that can be said is that it is quite impossible 
to prove that live steam heating cannot be used to 
advantage, while there is a great deal of evidence that 
it can. 

It is much to be hoped that some competent authority 
on the lookout for a subject for research will take up 
steam. The inquiries and theories which have taken 
place and been put forward during the last few years into 
the constitution of matter may be extended perhap; to 
include steam. If the fly-wheel of a steam engine jg 
neither more nor less than a lump of negative electricity 
as Sir Oliver Lodge tells us is the case, may it not bs 
that steam is closely akin ? If for molecules we substitute 
ions, much that is now more or less puzzling may, per- 
haps, be made quite clear. But nothing will be accom. 
plished until the man of science takes the research up 
and pushes to a legitimate conclusion an inquiry into 
the way in which heat is converted into steam by passing 
through a metal plate into water. * 





IGNITION FOR LARGE GAS ENGINES. 


IN the recent report to the Gas Engine Research Com. 
mittee of the Mechanical Engineers, Professor Burstall 
mentioned the advantages he obtained by using the |.odge 
ignition, and as most of the builders of very large gas envines 
in this country and many abroad are now adopting this 
system, we think that a short description of this system as 
applied to large gas engines will be appreciated by our readers, 

The characteristic feature of this system of ignition, which 
was invented by Sir Oliver Lodge, F.R.S., is the use of a 
spark from a Leyden jar. The jar is charged with electricity 
by an induction coil, and discharged at a simple insulated 
spark gap in the combustion chamber. The advantage of 
using a Leyden jar is that it has the property of producing a 
spark of a particularly pertinacious and reliable character, 
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IGNITER CONNECTIONS 


so much so that water, oil, carbon, and other matter fre- 
quently found in gas engine cylinders, have practically no 
effect upon it, while with other systems of ignition these 
often give rise to serious troubles. From experience we have 
found that the only really effective method of short-circuiting 
the Lodge spark is to put a short straight piece of metal right 
across the gap, or, in order words, to have nospark gap at all. 
For a single-cylinder engine the ignition gear comprises an 
igniter, sparking plug, battery, and wipe contact, and the 
illustration given in Fig. 1 illustrates the method of making 
the connections for the ignition of such an engine. The 
igniter is shown in Fig.2. It consists of a large induction 
coil, Leyden jars, and spark gap. 

The spark gap is placed in a visible position on the top of 
the coil so that the spark can be easily seen through the glass 
of the lid. This spark on the igniter forms an extremely 














Fig. 2—-THE IGNITER ¥ 


useful indicator, as it occurs simultaneously and in absolute 
sympathy with the ignition spark in the cylinder. The 
battery is an ordinary eight-volt accumulator, and to avoid 
all necessity for re-charging it is connected through lamps to 
the electric supply mains. The current is allowed to flow 
into the cells all the time the engine is running at a very 
slightly higher rate than it is taken out by the igniter. By 
this means the battery is kept always fully charged and 
requires no attention. In some cases of quite small power 
plants where there is no source of electric supply available, 
a very small dynamo is generally driven from the engine 
itself, and in this way supplies its own ignition current. 

The sparking plug consists of a fixed central spindle firml) 
held in and insulated from an iron shell. The spark is taken 
through an insulated cable to one end of the spindle, and at 
the combustion chamber end it jumps across a short annular 
gap to the iron shell of the plug. This arrangement is clearly 
shown in Fig. 3. The spark gap is formed by the annular 
space between two nickel rings. In the engraving the inner 
ring is shown tapered, and the outer ring is made with a 
screw adjustment. By screwing the outer ring into the shell 
the spark gap is reduced. The simplicity of the sparking 
plug is one of the most commendable features in this ignition, 
and one of the chief advantages in its use, There is 1° 
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= 
movement of any part, and, we are informed, the spark itself 
keeps the plug clean. 
The wipe-contact (Fig. 4) is also very simple. It consists 
of two insulated brushes bearing on an insulating ring. There 
js a strip of metal across the ring which electrically connects 
the two brushes once every revolution. The brushes are 
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Fig. 3-LODGE SPARKING PLUG 
mounted so that they can be revolved for a portion of a circle 
round the cam shaft, and in this way the time of ignition caa 
be accurately adjusted, and advanced or retarded at will. 

It will be gathered from this description that the system is 
extremely simple; the igniter can be placed in any convenient 
position, as there are no mechanical movements required to | 
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produce the spark. The spark on the igniter is always visible 
while the engine is running, and the timing of the ignition 
can be set with the greatest ease. To these advantages have 
to be added the fact that an exceptionally fine spark is pro- 
duced when starting dead slow, and at all speeds, and one | 
that is not rendered at all uncertain by condensation in the | 

} 





cylinder, or any imperfect combustion. We believe that this | 
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FOR TWO-CYLINDER ENGINE 


system of ignition is now being fitted to most of the large 

gas engines in this country and to many in Germany. The | 
type of large gas engine that perhaps is most common is the | 
double-acting tandem engine, and Fig. 5 shows the arrange- 

ment of the Lodge ignition suitable for such an engine. It | 
will be noticed that there are four igniters, one for each | 
cylinder end. Each igniter fires two sparking plugs simulta- | 
neously, and the advantage of being able to do this, especially 
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when the plugs are placed on opposite sides of the combustion 
chamber, is very considerable in the case of large cylinders. 
The spark to either plug can be shut off by the two-way 
switch on the igniter, and the ignition of any cylinder end 
can be stopped by a switch on the switchboard. 

The wipe-contact maker for this type of engine is illus- 
trated in Fig. 5. There are five brushes, all mounted on a 
carrier rolling in a slotted segment. By moving the carrier 
the time of the ignition for the whole engine is advanced or 
tetarded. The middle brush is fixed, but the others all have 








| additional facilities at Methil. 


a screw adjustment for the accurate individual setting of the 
ignition to suit each cylinder end. A feature of the ignition 
is that when the timing has once been set it always remains 
the same and does not become late, as is so often the case 
with magneto ignition, due to wear. 

As an example in this country of engines of this type, 
fitted as described above, Messrs. Richardsons, Westgarth 
and Co., of Middlesbrough, may be mentioned, the Lodge 
system of ignition being used on all the many large engines 
built by this firm. Im Germany, Messrs. Ehrhardt and 
Sehmer have now also adopted this system for all their 
engines, most of which are of this same two-cylinder tandem 
double-acting type. 

With this ignition the starting of the largest engines is 
quite a simple matter. The principle on which this apparatus 
works was described in a lecture given by Sir Oliver Lodge, 
and reported on in our issue of December 9th, 1904, 
page 567. 





DOCK EXTENSIONS AT METHIL. 


Up to about twenty years ago the harbour accommoda- 
tion at Methil consisted of a small tidal harbour enclosed 
by two short piers, which was entirely dry at low water. 
In May, 1887, however, the proprietor, Mr. Erskine 
Wemyss, added a new wet dock of 4% acres in extent, 
with an entrance 50ft. wide and a depth on sill of 24ft. at 
high-water ordinary spring tides. Shortly after this date 
the dock property at Methil, along with Mr. Wemyss’ 
private railway extending from Thornton to Methil, was 
acquired by the North British Railway Company, and, 
despite the fact that a new wet dock of 6} acres with an 
entrance 50ft. wide and a depth on the sill of 27ft. was 
opened for traffic in 1899, the shipments from the Fife- 
shire coalfield have, during recent years, so considerably 
developed as to call for increased accommodation and 
Accordingly, in April, 
1906, the North British Railway Company applied for a 
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wagons for a single day’s shipment when the new dock is in 
operation. The proposed new works are shown shaded 
in Fig. 1. 

The old dock, with a length of quayage of 850ft., is 
provided with three hydraulic coal hoists, each capable of 
shipping nearly 1000 tons of coal per day, whilst the dock, 
which was opened for traffic in 1899, has a length of 
quayage of 2200ft., and is furnished with three similar 
hoists of somewhat larger dimensions, so that at present, 
with all the hoists working, about 60,000 tons of coal per 
week is shipped at Methil. As the equipment of the new 
dock will consist of eight coal hoists, each capable of 
lifting a weight of 30 tons to a height of 45ft. above quay 
level, it will be possible with all the hoists working in the 
three docks at Methil to load at the rate of from 
150,000 to 200,000 tons of coal per week, representing 
an annual output of from 7,000,000 to 10,000,000 tons. 
The coal traffic to the new dock will come from both the 
eastward and westward directions, but the hoists will be 
principally fed from the east or Leven direction, and it is 
the intention of the North British Railway Company to 
construct a large storage yard near the point where the 
Leven Harbour branch leaves the Leven and East of Fife 

tailway, and from this the coal will be taken down to 
Methill as required. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents. ) 





COAL DUST FUEL. 

Sirn,—The article in your issue of February 21st, under the 
above heading, has attracted my attention. Dealing as it does 
with a problem in which I have been for some time technically 
interested, perhaps | may be permitted to contribute a few 
observations. 

The problem which you have in a speculative way endeavoured 
to solve is the burning of cheap, dusty coal without any special 
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Fig. 1i—-PROPOSED DOCK 


Provisional Order for the construction of a new dock of 


| about 15 acres in extent immediately to the east of the 
| existing docks and having a depth of 32ft. on the sill and 


an entrance 80ft. in width. This scheme received parlia- 
mentary sanction last session, and during the past few 


| days a contract for the carrying out of the work has been 


let to Messrs. Robt. McAlpine and Sons, of Glasgow. 
The entrance to the existing docks at Methil is protected 
by a pier or breakwater 1000ft. long, and, in designing the 


| new dock it has been found possible to utilise this pier by 
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Fig. 2—POSITION OF NEW DOCK AT METHIL 


cutting through the land portion of it and constructing a 

new entrance channel along the east side of the present 

docks. This channel, as well as the new dock, will be 

situated almost entirely on the foreshore, which will be | 
reclaimed for that purpose by a sea-wall running practi- | 
cally along low-water mark from the existing pier to the | 
mouth of the river Leven, and embracing an area of about | 
40 acres. At present some six or seven miles of siding | 
accommodation are necessary at Methil, and aboutdouble 
this accommodation will be required for the standage of | 





EXTENSION AT METHIL 


treatment of it and without causing a nuisance. Your suggested 
ideal arrangement, however, would necessitate capital expenditure, 
and would probably absorb more power than is usual with ordinary 
mechanieal stokers; radiation loss would be increased, and, 
possibly, the furnace temperature would be low. Thus, the vom- 
mercial aspects of the scheme might prove to be unattractive 
through the inefficiency of the firing in combination with increased 
working cost. 

I notice that you do not wish to take into consideration the 
system of firing introduced by Mr. Crampton some thirty-five 
years ago, and which required the assistance of a fan and burr- 
stone mill. This type of mill, by the way, has long since been 
discarded for coal-grinding purposes. You further state that you 
are unable to name any plant where air-propelled dust fuel is 
being used to make steam. 

It appears to me that you have overlooked one method of firing 
dust fuel that has some noteworthy advantages over other systems, 
including those which involve the blowing of absolute dust into 
a furnace. I refer to the mechanical dust fuel feeding appara- 
tus supplied by the Schwartzkopff Coal Dust Firing Syndicate, at 
Haydock, Lancashire. The apparatus is operated in connection 
with ordinary chimney draught. The advantages of a practical 
nature which such a system has over that of dust injection by 


| fan blast are the gentler action of the flame and the accessi- 
| bility of the fire. 


Air is admitted to the furnace through an 
opening beneath the dust injector, and through this opening the 
process of combustion may be observed and molten ash raked 
out without difficulty. Furthermore, smokelessness is assured as 
well as perfectly regular firing. 

Certainly there is attached to the system the expense of pre- 
paring the dust, but with modern mills and p!ant this is not an 
insuperable objection, and has no worse objection, in fact, than 
that which you allow against your suggested scheme in that 
it is not advantageous for steam raising on a small scale. The 
high efficiencies to be obtained with dust-fired coal more than 
compensate for the reduction of bulk in generating power for its 
own preparation, provided, of course, that a sufficient quantity is 


| dealt with ; and the higher the fuel rises in price the bigger the 


advantage grows. 
Many years ago it was the large consumers who led the way in 


utilising the cheaper varieties of slack, and subsequently their 


methods being adopted by others as well, caused the price to rise 
all round, to the disadvantage of the pioneers. 

Mr. Eustace Carey, in ‘his presidential address read at the 
annual meeting of the Society of Chemical Industry, held in 


| Birmingham in July, 1907, gives fifty years’ average of slack prices 
at works in South-West Lancashire. 


He says: ‘‘ The average 
price of firing slack for the six years ending 1860 was 4s. 3d. per 
ton, whilst for the six years ending 1906 it was 7s. 3d. per ton.” 
In the case of efficient dust-firing plants on a large scale there 
are good grounds for believing that the price of dusty coal would 
never be raised too high for economy, owing to the faet that small 
consumers could not derive financial benefit from the adoption of 
this method of firing boilers. W. R. HARRISON, 
Haydock, February 24th. 





RAILWAY TRAFFIC. 
S1r,—With reference to the question of nationalising the British 
railways, discussed in the last issue of THE ENGINEER. 
It is the policy of the railway companies themselves that has 
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brought this question so much to the front. Whatever may be 
said as to the merits and demerits of the present system as regards 
passenger traffic, there is very urgent need for far-reaching reform 
in the goods department. At present, it takes some of the com- 
panies from one to six months to quote a rate at all, in many 
instances. Often the Post-office or parcel company will deliver 
parcels in a fraction of the time, and for less money than the rail- 
ways. Rates and charges are supposed to be fixed by Act of 
Parliament, within certain figures, as maxima. Yet rates are 
being charged every day which cannot be brought within the legal 
limits by any recognised system of arithmetic ; and many others 
can only be brought within the limits by splitting them up into 
short lengths, and commencing afresh with each. It is illegal to 
give undue preferences either to firms or places, yet the rates 
quoted will be anything up to shillings per ton in favour of one 
place, over against its neighbour. It issupposed that if full trucks 
are sent there will be a reduction in the charge ; yet some of the 
companies will not quote anything less than a two-ton rate, if they 
ean avoid doing so. The whole rates system wants reforming 
from top to bottom, and putting on to a footing that anyone can 
tell what the rate for any trattic is, without being dependent 
on the whim of a clerk. 

The present system, again, as regards charges for undue deten- 
tion of trucks, is on a ridiculous footing. 

Then as regards the time taken in delivery of goods. If you 
consign full truck loads, in most cases the goods will arrive at 
destination within two to four days, but in the case of small 
parcels, as many weeks is often taken in transit. 

I fully grant that many railway officials are anxious to deal 
fairly both with the public and the companies, and that in many 
ways the railway service is creditable to those who have it in hand. 
All the more reason for remedying the abuses that exist, and 
putting effective checks on those officials whose one object is to 
charge the highest they dare for the worst they can venture. to 
give. To a large extent the present fashion for placing the 
community in place of the company has arisen because of the way 
in which the latter have abused their privileges in the past. 

Endon, Staffs., February 18th. C. A. MILLs. 


TOOTHLESS CIRCULAR SAWS. 

Str,—Mr. F. W. Harbord says, in his interesting article upon 
the above subject in THE ENGINEER of last week :—‘‘ The curious 
and well-known phenomenon of a soft steel disc revolving at a 
high speed cutting hard steel has attracted the attention of 
numerous observers, and various explanations have been offered.” 

I am not aware what explanations have already been offered, 
but I beg to offer the following one, which appears to me 
plausible. 

Our atmosphere consisting of two gases of greatly different 
specific gravity—carbonic acid being the heavier and oxygen the 
lighter of the two—the result will be that the periphery of the 
steel disc, when revolving at a high speed, will carry round with it 
a minute layer of more or less pure oxygen, the carbonic acid 
being driven off by the centrifugal action. 

Assuming this to be the case, then all that is needed to start 
the brilliant fiow of melted particles of steel that results from the 





TEST OF A LIVE STEAM FEED-WATER 
HEATER. * 


By Professor JOHN GOODMAN, Member, and 
Mr. D. R, MACLACHLAN, of the University of Leeds. 


THE authors of this paper have long wished for an opportunity 


of making an exhaustive test of the etticiency of a live steam feed- 


water heater. Many of the tests which have been made appear to 
show that some economy results from the use of such heaters, but 


itis very difficult to see the reason why economy results from taking | 
live steam from a boiler and returning it immediately afterwards | 
In general, the percentage of | 
saving claimed is not great, and it is evident that in order to get a | 


when mixed with the feed-water. 


really reliable comparison of the efficiency of a boiler, with and 


. . | 
without a live steam feed-water heater, extreme care must be 


exercised in making the tests, and, moreover, the conditions under 
which the plant is working during the comparative tests must be 
uniform. Such an opportunity presented itself at some works in 


Leeds, where the conditions for testing are quite ideal, -since the | 


output of the boiler is as nearly constant as it is possible to be, 


owing to the fact that the work on the engine does not appreciably | 
The engineer of the works wasas anxious as | 


vary from day to day. 
were the authors to secure accuracy, and therefore spared no trouble 
in making the preliminary preparations. The boiler under test was 
of the ‘‘dry back” type made by Messrs. Davey, Paxman and Co., 
Colchester. The leading dimensions of the boiler are:— 

Diameter . Sft. 

Length.. .. .. 14ft. 

Number of tubes 60 

Diameter of tubes 3in. 


The feed-water is supplied by means of a force-pump driven from | 


the cross-head of the main engine ; on its way to the boiler it passes 
through a filter for removing oil, and thence—when in use—through 
a live steam feed-water heater. The feed-water enters at the top 
of the heater, and is sprayed into a chamber supplied with live 
steam from the boiler. The water falling in a spray through the 
live steam attains a temperature nearly equal to that of the live 
steam, and collecting at the bottom of the heater, flows by gravity 
through a non-return valve into the boiler. Cocks are fitted to the 
heater for the discharge of air which collects in the heater. A 
small quantity of steam escapes with the discharge of the air, but 
this quantity was not measured, being practically negligible. 
The boiler is fitted with an induced draught fan of the ordinary 
type, placed at the base of the chimney. 
overhauled and cleaned just before these tests were made ; it was 
perfectly steam-tight, and was in excellent condition. During the 
week previous to these tests it had been ‘‘off” for cleaning 
purposes, and was put under steam on the Sunday morning, June 
30th, 1907, and thereafter kept up to its full working capacity. 
The tests were made on the following Thursday and Friday; thus 
the brickwork setting and the whole plant was thoroughly heated 
up and was in normal working condition. It is well known that 
many boiler trials are rendered useless and misleading through 
unsuitable days being chosen for the tests ; generally speaking, 
the first three days of the week should be avoided, if the boiler 
has not been under full steam over the week-end. The fact that 
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Fig. 1 


violent oxidising effect of the oxygen gas on the steel that is 
being sawn is a spark, and this is produced on the first point of 
contact of the steel with the saw. 
This would also explain why the saw, while cutting the steel, 
actually does not touch the metal. W. H. MarmIn. 
Flushing, February 22nd. 


Sir,—The article on this subject by Mr. Harbord appears 


to finally settle the discussion of the action of toothless circular | g 
| 12501b., belonging to the Engineering Laboratory of the Leeds 


saws, and is an excellent illustration of the value of close and 
scientific investigation of mechanical problems. 


spent upon it. 
The investigation suggests to my mind one or two other direc- 


tions in which similar methods of inquiry might be employed, | 
such as the effect on metals of mechanical treatment of various | 


kinds, such as bending, hammering, cutting with tools, punching 
and shearing. I do not know whether Mr. Harbord. or any other 
investigator, would consider such an inquiry worth undertaking, 
but I offer the suggestion, as it occurs to me that it might result 
in important additions to our knowledge of metals, and the 
changes in their properties after being subjected to different kinds 
of mechanical stress. P. V. VERNON. 
Coventry, February 25th, 


f Engineers are | 
much indebted to you, Sir, for the interest you have taken in | 
the matter, and to Mr. Harbord for the time and labour he has | 


iz 





Swain Sc. 


the temperature of the flues was almost identical on the two days 
of the test—Figs. 1 and 2—is in itself a proof that the brickwork 
was in a similar state as regards temperature on the two days. 
The flue gas temperature actually rose very slightly during the 
trials, but this was due to the fact that the work done during the 


| night—10 p.m. to 6 a.m.—was somewhat lighter than during the 
| tests. 


The brickwork setting was in excellent condition as regards 
being air-tight. All pipes not actually required during the test 
were ‘‘ blanked,” in order to prevent any error due to leakage. 


The water was measured in two standard tanks, each holding | 


University ; the tanks were fitted with floats and accurately 
engraved brass scales. The level in the boiler gauge-glass was 


taken with the other observations, and care was taken to see that | 


it was the same at the beginning and end of each trial—Figs. land 
There was a slight leakage eM | 
hour from the blow-off cock, which has been allowed for. The 
drippings from the feed-pump gland were caught and returned to 
the feed-tank. 

In order to ensure the greatest possible accuracy in the coal 
measurements and to be absolutely certain that the coal was 


of the same quality on both days, the whole of the coal required | 
for both tests was previously weighed up in 1 ewt. bags, and a | 
numbered brass tag was tied to each. On the day of the first | 





* The Institution of Mechanical Engineers. 


The boiler was thoroughly | 


12 HOURS 


to 27 lb. of water per | 


test, bags bearing ‘“‘even” numbers were taken for the first sj 
hours, and those bearing ‘‘odd” numbers for the second six 
hours; the remaining bags were used up on the second day 
This system affords an excellent check on the measurements and 
entirely prevents any error creeping in due to the variation jn the 
quality of the coal. During the test the weight of each bag was 
again checked ; the average weight on the first day was 112:7 ]p, 
and on the second day 112:41b, The nominal weight used Was 
corrected accordingly. 

A source of error common to boiler trials is that of estimating 
the quantity of fuel on the grate at the beginning and end of the 
trial. In order to eliminate this, in the one the fire and ashes 
were cleaned out one hour before the test commenced, and the 
weight of fuel required during that hour was measured, ind the 
times of firing noted on the log sheet. The same fire was similarly 
treated one hour before the end of the trial. The second tire was 
treated in an exactly similar manner, but half-an-hour before the 
beginning and end of the test. The working of the fires before the 
trial, as regards quantity of fuel fired and the times of firing, being 
exactly the same as that before the end of the trial ensured that 
| the fires were as nearly as possible the same at the end and at the 
beginning of the trials, both with regard to thickness and 
composition. 

This method does not interfere with constant steaming so much 
as cleaning out both fires at the beginning and end of the trial 
and is much more accurate than estimating the thickness of the 
tires at the beginning and end of the trial. The method of stok. 
ing has a considerable influence on the economy of a steam plant, 
and in order to reduce errors arising from different methods the 
same stoker was employed throughout both trials. 

All the pressure and temperature readings were taken at inter. 
vals of fifteen minutes throughout the twelve hours. The fiye 
gases were continuously collected and were analysed every half 
hour in an Orsat gear, newly charged for the test. The tem. 
"seam of the flue gases was taken by a Schiffer and Buden- 

erg pyrometer, which was afterwards checked in the laboratory 
and was found to read 70 deg. Fah. too iow. All the thermo. 
meters were afterwards compared with our Kew standards, and 
where necessary, the readings were corrected accordingly. , 

Samples of the coal were continuously taken during the test, 
the whole of which were afterwards ground up in a mill and 
sampled in the usual manner. The coal analysis was made by a 
well-known analyst, Mr. Mackey, of Leeds; the calorimeter 
tests were made at the University. The fuel used was the 
Wombwell main steam coal. Samples of the ash and cinders col- 
lected during the test were afterwards heated in a boat ina gentle 
stream of oxygen whereby all the combustible matter was con- 
sumed ; the result showed that 20 per cent. of the ashes and 
cinders was combustible. The clinker was separated from the ash 
by hand picking. 

The conditions of each test were remarkably constant through. 
out—Figs. 1 and 2—-the amount of coal consumed and the water 
evaporated was almost identically the same on both days, and the 
authors believe it is almost impossible to get two tests to agree 
more closely throughout than did these now under discussion. 

The results of the two tests—Figs. 1 and 2—show that 
the boiler evaporated almost exactly the same quantity of 


| 
| 
| 
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PRESSURE 


Fig. 2 


water per pound of coal both when the heater was in use and when 
not in use, the results being even slightly better when the boiler 
was working without the heater, the actual increase in efficiency 
being 06 percent. It would be useless to pretend to this degree 
of accuracy in any boiler trial, and the difference might easily be 
accounted for by errors of observation, notwithstanding the great 
care taken to eliminate all errors, but at the same time the authors 
would point out that with the heater in use the actual heat radi- 
ation surface was increased by that of the heater, and if this be 
taken into account the two tests agree even more closely. They 
| are therefore forced to the conclusion that the heater has no 
material effect on the economy of the boiler, but from all appear- 
ances the deposit in the boiler is materially less when the heater 
is in use than when the feed-water passes direct to the boiler. 
The authors have assumed that the steam was dry and saturated 
throughout the tests, and from the fact that the boiler was not 
forced and the steam was taken off quite steadily and at prac- 
tically the same rate on both days, they do not see any reason for 
believing that it was other than dry, but whether so or not, it was 
the same on both occasions, and therefore the results are strictly 
comparable. 

The authors wish to thank the secretary and the engineer of the 
company for allowing them to make these tests and for making 
all the necessary preparations; also the following University 
| students who assis in taking the readings :—Messrs. C. J. 
| Barker, P. T. Crowther, C. Hepton, P. Humphreys, H. Y. Hsu, 
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BOILER TRIALS.* 

Report on the trials of a “‘dry back” tubular boiler working at 

Leeds. Made on 4th and 5th July, 1907, under the direction 

of Professor Goodman and Mr, D,. R. MacLachlan, of the 
University, Leeds. 





BoILeER (SHEET I.)—General Description and Dimensions. 
Type of boiler Dry back, tubular, made by Messrs, Davey, Paxman and Co, 
Test made at an output of 5000 Ib. of steam per hour. 


Object of the trial—To determine the efficiency of a live steam feed- 
water heater. 


General description of boiler and 


Ref. rn P 
leading dimensions. 


No. 
Dry back return tube boiler 
Diameter, 8ft. 

Length, 14ft. 

Number of tubes, 60 

Diameter of tubes, 3in. 

Be furnaces, 2ft. 6in. diameter, 6ft. long 





Course of flue gases.—Through the flue tubes, back through the 
return tubes, and thence along the sides of the boiler 





2. Method of starting and stopping the test—see body of paper 
3 Method of stoking and average thickness of fire—Hand firing by 
same stoker in both tests ; nauk Tin. 5 
4 Production of draught.—By chimney assisted by an induced draught 
fan at base of chimney 
5| Chimney height.—l02ft.; area at bottom, 19°6 sq. ft.; top, 12°6sq. ft. 
6| Total grate surface (excluding dead plate), 30 sq. ft. 
7 Grate area occupied by air space between bars, 8°75 sq. ft. 
8| Total effective heating surface (tubes 660 sq. ft.), 942 sq. ft. 
} Q Total 
9| Capacity of water space \ ( 352 cub, ft. 
10 Capacity of steam space at 6in. in gauge glass~ 175 cub. ft. 
ll Area of water surface in boiler | 102 sq. ft. 
BoILeR (SHEET IL.)—Data Deduced from Observations. 
Abstract of 
observations, 
_ Particulars of observations. | with | With Remarks. 
| 2 out 
heater heater. 
12 Duration of trial from 8 a.m. to} 
8p.m., hours. . Gk pers, es 12 
FvEL. | 
13. Short description —- Wombwel.; 
Main steam coal 
wi! Fired per hour, Ib. | 592 573 
| Fired per hour (dry), Ib. 
Analysis by weight of dried fuel 
Carbon, per cent, kta $e, 
Hydrogen, per cent. | 
15 - Sulphur, per cent... 
Ash, percent... .. 
Oxygen and other matters, p.c. | 
16 Moisture in fuel as fired, per Ib. ../ 
17 Calorific value of dried fuel] 
(“lower ’ value), B.Th. U. per Ib. 
Carbon value per lb, of dried fuel,| 
per cent. gees See | 
| 
Asi AND CLINKER. | with | With 
} Total per hour, Ib. ; | 42°5 391) | | heater Roce 
20 Carbonaceous matter in ash per F 5 
hour, Ib. Sit SA 51) | O77 | O89 
| per cent. of 
ie Claes. total fuel fired 
Analysis of dry flue gases By By By weight 
| volume , volume 
Carbonic acid, per cent. ' 69 8 1026 | 10°11 
al Carbonic oxide, per cent. None None None 
| Oxygen, percent... .. : 12°5 129 1351 13°95 
Nitrogen (by difference), percent., 80% 80°3 76°23 75°34 
22 Average temperature leaving boiler 
flues, deg. Fah. . ; : 488 482 
23. Mean specific heat of products of 
combustion os ce «| O}R6B | 0246 
Air and Draveurt. 
24 Temperature of air in boiler-house, 
deg. Fah. - Sa 8&6 82 
25 | Barometric pressure, inches of 
mercury stapr ne? ..| 20°94 29°60 
26 Pressure in smoke-box at front 
end of return tubes, inches 0 
water rave « of OR 094 
27. ~Pressure over fire, inches of water Not taken 
28 Draught of vas exit from boiler, 
inches of water .. .. .. ..| 13 1:27 
29 Draught at base of chimney, 
inches of water. errs ie 2 07 
| Weight of steam per hour used in 
producing draught, Ib... . None None 
FEED-WATER. 
31 | From pump, Ib. ora 5016 
{ Temperature of feed to boiler 
32 (before heater), deg. Fah. ..| 1268 1248 
) Temperature of feed to boiler 
(after heater), deg. Fah... .., 325 
STEAM. 
33 | Gauge pressure, Ib, per sq. in. 98°7 972 
4 | Absolute pressure, Ib, per sq. in.. 113'1 1117 
35 | Total moisture in steam, per Ib...) Not det/ermined 
% Temperature of saturation, deg. 
ee aes 3% 


Leakage occurred at the blow-off cock at the rate of 271b. per hour, 
which has been deducted from the total feed for net evaporation. 


Boiter (SHEET ITT.)—Heat Account and Deductions.. 


Ref Heat account 


No, (per Ib. of dried fuel). B.Th.U. Per cent. 
37 | Total heat value of 11b. of dried 
fuel (lower value)... .. .. .. 14,400 1000 
wan | Sl ee eee 
heater heater heater heater 
38 | Heat transferred to the water | 
(THerRMAL Ervictency) .. ..; 9,624 9,682 | 66°84 | 67°24 
39 | Heat carried away by products of 
combustion aw Oss bs ext eee ae 8°56 8°53 
40 | Heat carried away by excess air... 1,580 | 1,610 | 1099 1118 
41 | Heat lost in evaporating and in | 
superheating moisture mixed 
’ with fuel Aen re eee 22 22 015 015 
42 Heat lost by incomplete com- 
ee Panes ey err 
43 | Heat lost by unburnt carbon in! 
alge lt eee 114 132 0-79 091 
44 | Balance of heat account, errors of 
observations, and unmeasured 
losses, such as—those due to 
radiation, escape of unburnt 
hydro-carbons, superheating 
moisture in air, loss in hot 
ashes, &c. id alt Rae eae: Te 1,726 | 1267 1199 
Total of lines 38 to 44 equal | 
toline37. .. .. .. ..| 14,400 | 14,400 | 1000 | 1000 





3 With- 

Ref. : With | 
4 Deductions. ;. out 
No. | heater. heater, 
45 Heat transmitted per square foot of heating surface} 

per hour, B.Th.U... of oe og oe oe oe el 5787 
46 | Weight of fuel fired per square foot of grate per 

PAIR bebe g 5) 3 Sen's p indirect eae <scaye ae 19:1 
47 | Weight of dried fuel fired per square foot of grate! 

per hour, Ib. ee ee 188 
48 | Water evaporated per Ib. of fuel as fired, Jb. .. ..| 867 871 
49 Equivalent evaporation from and at 212 deg. Fah. | 

per Ib. of fuel as fired, Ib... .. .. .. oot ae 9°34 
50 | Water evaporated per Ib. of dried fuel, Ib. .. ..| 883 8°87 
51 | Equivalent evaporation from and at 212 deg. Fah. 

per Te Cl ee ee i eae ot 10°02 
52 | Equivalent evaporation per lb. of carbon value of 

fuel from and at 212 deg. Fah., Ib... .. .. ..| 1006 10°12 
53 | Weight of feed from and at 212 deg. Fah. per square} 

foot of heating surface per hour, Ib, .. .. ..! 599 
54 | Velocity of steam across water surface, ft. per sec., 0°53 | 0053 
55 | Air used per Ib. of dried fuel, Ib... .. ..  .. ..| 273 276 
56 | Ratio of air used to air theoretically needed .. ..| 24 2°57 





| DUST REMOVAL FROM COMBING MACHINES. 





WHAT appears to be an effective method of collecting and 
removing dust and waste, always present in the combing 
rooms of woollen factories, has been adopted by MM. 
Lelarge and Cie., of Reims. We give an illustration of the 
apparatus employed. It consists essentially of two revolving 
wire gauze bands G placed over the combing machine. At 
the ends there are two other gauze filters for catching any 
of the dust waste which leaves the machine at the sides. We 
are informed that the bands do not in any way interfere 
with the inspection of the machine whilst it is at work. The 
general arrangement of the protective gauze work can more 
readily be followed by consulting the engraving. The gauze 


gearing by means of a chain C. 
stant distance apart by the radius rods PP. 


ments of the parts. It is never discharged, and only replenished 
from time to time to make up for leakage. 

The essential details of the cycle of operation will be easily 
understood. Assume that the entire system is filled with air at a 
pressure of 30 lb. or 35 lb. This pressure being alike upon both 
sides of the drili piston, it will have no tendency to move in either 
direction. If, now, the motor, instead of being at rest, is assumed 
to be in motion, one pulsator-piston will be rising in its cylinder 
and the other piston will be descending in its cylinder, and, as a 
consequence, the pressure upon one side of the drill piston will be 
increased and the pressure upon the other side will be proportion- 
ately reduced, this difference of pressure causing the drill piston 
to move and make its stroke, Just before the end of this stroke, 
the movement of the pulsator pistons is reversed, and the pre- 
ponderance of pressure is transferred to the other side of the 
piston, causing a stroke in the other direction—and so on con- 
tinuously. The drill thus makes a double stroke or at least 
receives a double impulse, for each revolution of the pulsator crank 
shaft. 

It may be asked, how the 30 lb. pressure is secured and main- 
tained. When the pulsator is in operation, the air pressure in the 
| cylinders alternately rises above and falls considerably below 
| 
| 





the mean. At a certain point, indeed, it is below that of the 
atmosphere : and at this point a little valve is provided, which 
admits more or less air, until a sufficiency has been provided. At 
the beginning of operation the influx of air is rapid, so that no 


time is lost in getting sufficient pressure to begin with. The 


| admission of air and also the apportionment of relative volumes 





| 
! 


bands G G revolve round the rollers BB, being driven through | 
The rollers are kept at a con- | 
As the dust and | 


thereof to the two ends of the drill cylinder are easily adjusted 
by the operator. 

The drill is not troubled by the freezing-ap or choking of the 
exhaust, because there is no exhaust. Moreover, the air does not 
accumulate moisture, and the temperature does not fall to the 
freezing point. Again, air becomes and remains a constant vehicle 
for the conveyance and distribution of the lubricant. A certain 
amount of oil being contributed to the system at regular inter- 
vals, it would be more difficult to prevent than to ensure its reach- 
ing every working part. The length of hose employed seems tn 
limited to about 8ft. on each side. The hose may be attached to 
either side of the drill, but each always to its own end of the 
cylinder. This length gives all necessary liberty for the placing 
of the pulsator truck near the drill. The truck—of steel, with 
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waste collect on the gauze, they are combed off by-the 
combs NN. The gauze bands are so arranged that they can 


but also to allow the machine to be inspected.. No explan- 


this is obvious from the drawings. The side filters can be 
lifted off and removed whilst the machine is at work. 








AN ELECTRO-PNEUMATIC ROCK DRILL. 





United States has the special feature of being driven by 


operated by electricity. The following particulars of this 
interesting machine are abstracted from a paper presented 
tothe American Institute of Mining Engineers by Mr. W. 
Saunders, of the Ingersoll-Rand Company, which manu- 
factures it. 

It is pointed out that this machine is more completely an air 
drill than any other in existence, because it can be driven by air 
only and not, like other air drills, by steam also. While it is thus 
distinctly air-operated, the power transmission is electric, and the 
sole connection of the drill with the power-house is made by the 
electric wire, air compressors and pipe lines being entirely super- 
seded. The drill resembles at first glance the familiar air or 
steam-driven drill, mounted in the usual way, and doing the same 
kind of work. Very near the drill, and connected to it by two 
short lengths of hose, is a small air compressor—or pulsator— 
mounted upon a little truck. This constitutes the entire apparatus 
of a single drill. Each drill is accompanied by its individual 
pulsator, and each pulsator is connected to the line of wire from 
the power-house. The drill may be mounted upon tripod, bar or 
column. according to the work. 

Upon the truck is mounted an electric motor, geared to a hori- 
zontal shaft, with cranks on each end, which drive two single- 
acting trunk pistons making alternate strokes in vertical air 
cylinders. One of these air cylinders is connected by the hose to 
one end of the drill cylinder and the other end of the drill cylinder 
is connected by the other hose to the other air cylinder. The air, 
therefore, in either air cylinder, in its hose and in the end of the | 
drill cylinder to which it is connected, remains there constantly. | 





* Arranged in three sheets on the standard form for boiler trials, recom- 
mended by the Institution of Civil Engineers. 





A NEW style of rock drill now being introduced in the | 


playing back and forth through the hose according to the move- | 


| but may be made for any other gauge. bs 
P ° ae : | ress 7 ws " $9 - . <6 a rg at whic 
be raised into the position A, not only for cleaning purposes, | 2Ot necessary, since the pulsator will work at any angle at whic 


ation is necessary to tell how the gauze bands are raised, for | 


| current, and two with the alternating-current motor. 


Swain Sc. 


DUST-REMOVING APPARATUS 


flanged wheels—is usually made for the standard 18in. mine track, 
Special care in levelling 1s 


the truck can stand. 

Either a direct or an alternating-current motor may be employed, 
the latter being preferred because it is a smaller, lighter, 
mechanically simpler, hardier machine, and more nearly “ fool- 
proof.” Four different speeds may be obtained with the ; agemed 

n the 


| latter case, full speed is for steady running gnd a considerably lower 
| speed for starting a hole or working through bad ground, with 


air from a small compressor placed near the machine and | 


immediate transition from the one speed to the other, as required. 
The controller is on the top of the motor aud the operator at the 
drill can start, accelerate or stop the motor by simply pulling a 
cord, this being the only connection. The electrical connection 
ends at the motor ; both the hose and the cord insulate the drill ; 
and the operator is never exposed to the current. 

The electric air drill strikes a blow, normally so much harder 
than that of the air drill of the same capacity, that it has been 


| found advisable in many cases in “dressing” the steel bits to 


make them blunter or thicker, in order to avoid breakage. 

An important feature claimed for the new drill is that it takes 
only from one-third to one-fourth of the power, at the power-house, 
to drive it to do the same work. This is accounted for by the 
fact that the same air is used over and over, and that all of its 
elastic force is availed of in both directions instead of exhausting 
the charge of each stroke at full pressure. There are also no large 
clearance spaces to fill anew at each stroke, as these spaces are 
never emptied. : 

A valuable feature is the ability to jerk the bit free if stuck in a 
hole and immediately continue its work. When a bit of the 
ordinary air or steam drill sticks in the hole, the drill stops and 
the drill-runner must free the bit as best he can. Ordinarily the 
feed is run up and down, the drill is hammered and things are 
coaxed in various ways until the bit is free. When the bit 
of the electric air drill sticks, the motor and the pulsator-pistons 
do not stop. If the drill piston is making, say, 400 strokes a 
minute, as soon as the bit becomes stuck the piston will receive 
per minute 400 alternate thrusts and pulls with full force, and 
nothing could be more effective for freeing the bit than these 
alternate thrusts and pulls. Often when the bit sticks it frees 


| itself before the attendant can do anything to it. 
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MILITARY TRANSPORT WAGON. 


WHILST motor traction has been adopted by military 
authorities for various purposes, the transport of troops by 
means of motor wagons has not previously been seriously 
tuken up. One of the explanations for this is doubtless the 
fact that the cost of maintaining an equipment of such 














| the passengers face in the direction of the travel of the 
| Wagon. 


The seats, resting upon steel standards fixed at each 
side, are made in two parts hinged together, one part forming 
a back rest. One salient feature of the design is that there 
are no extra parts necessary to convert from one type of 
wagon to the other, as the changing operation is merely 
effected by the re-arrangement of existing parts. When it is 


L998 Geet. 





suitable clips on the back of each seat for the housing of 
rifles. A folding table is fitted to the dashboard for the use 
of the officer in command when desirous of consulting maps, 
&e. Eye bolts suitable for securing baggage with ropes or 
fixing a tarpaulin covering if necessary, and for taking block 
and tackle, are provided. The motive power is derived from 
a simple four-cylinder petrol engine, with cylinders cast in 


Leather Cups for Rifles 


























vehicles, which could not also conveniently be utilised for the 
conveyance of baggage, is prohibitive. To meet this objection, 


Sir W. G. Armstrong, Whitworth and Company, Limited, of | 
Newcastle-on-Tyne, have just recently constructed at their | 
motor works at Elswick a vehicle which can be used for the | 
conveyance of troops, and in the space of a few minutes be | 
transformed into a wagon suitable for carrying baggage, stores 











END VIEW OF WAGON 


MILITARY TRANSPORT WAGON 


necessary to convert the vehicle from a passenger to a baggage 


| wagon, the seats, which are portable, are lifted out and are 


then used to form the sides. The fastenings for securing 
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END VIEW OF WAGON 


pairs, and low-tension magneto ignition, developing 32 horse- 
power on the brake, and giving an average speed of about 12 
miles per hour. 


THE STURTEVANT STEAM TURBINE. 


ONE of the latest American developments in steam turbines 
is the Sturtevant machine, designed particularly for operating 
blowers, fans and the smaller sizes of electric dynamos. It 
is a single-stage turbine in the sense that it has but one 
bucket wheel, but not in the sense that the steam acts but once, 
for the steam is returned several times to the wheel buckets 
by the stationary buckets or reversing chambers. The bucket 
wheel is an open-hearth steel. forging, in which the buckets 
are cut from the solid by a vertical milling machine of special 
design, and equipped with a fixture for holding the wheel at 
an angle. The finished wheel is very strong and durable, 
and has no inserted blades. In one pattern the buckets are 
formed in a single row upon the rim, while in the other 
pattern there is a row upon each side of the rim; with the 
latter arrangement the forces are balanced, and it is not 
necessary to provide for end thrust. The reversing chambers 
are similar to the wheel buckets, and are cut in forged steel 
guide rings; into these rings are fitted Tobin bronze 
nozzles. When used non-condensing, no stuffing-boxes are 
used on the shaft, sufficient steam-tightness being secured by 
a short labyrinth of water packing. The governor is of the 
throttling type, and is directly connected to the end of the 
shaft, thus dispensing with all belts, gears, or chains. The 
regulating valve is simple and positive in action. The claims 


| made include lower speed, larger clearance, more durable 
| buckets, fewer parts, greater overload capacity, and greater 


| accessibility, as compared with other similar Machines. The 


smallest size develops 10 to 30 horse-power at normal speeds 


&c., with the further advantage that the vehicle may also be | these sides are fixed, and the change can be made in the space | of 2000 and 3500 revolutions per minute, and weighs 1200 Ib. 
arranged one part for baggage, whilst the other is available | of two minutes. In the two engravings which we give show- | The largest size is of 200 horse-power, with a speed range of 
for passengers. ing side views, the wagon is represented as being partly | 1400 to 2400 revolutions; it weighs about 5000 lb., and 
_ The accompanying drawings and engravings clearly | provided with seats and partly as a wagon. It can, however, | occupies a space only 5ft. x 6ft. x 4ft. 
illustrate the simple and convenient design of the wagon, | as explained above, be used wholly as a wagon, or wholly asa | 
which will accommodate an officer, driver, and 25 troops with | passenger car. Two lockers, in each of which 4000 rounds of 
their rifles and ammunition. The seats are.so arranged that | ammunition can be carried, are provided, and there are | 
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THE NAVY ESTIMATES.* 


THE Estimates for 1908-9 amount to £32,319,500 as opposed to 
£31,419, 500 for the current year, : an 

4’ statement of the gross expenditure on the Naval Service has 
peen placed at the beginning of the printed Estimates, which shows 
that although Parliament 1s asked to vote £900,000 more money 
this year than last, the total outlay for the year will stand at a 
figure of £13,984 only in excess of that for 1907-08. — 

“It is an accepted axiom in the finance of the Navy that the 
rning factor is the provision for new construction, but for the 
pext financial year & variety of unusual causes combine to create 
wn actual increase in the cash provision which Parliament is asked 
to vote for the Navy, in spite of ‘the fact that the new building 
programme put forward by the Admiralty is exceedingly modest. 

By strict economy the Admiralty have been able to bring down 
the inevitable increase to £900,000, the tigure we now ask 
Parliament to sanction, 





gov e 


‘ and repairs.—New construction for the year will 
oot £7,545,202 as against £8,100,000 for 1907-08. The continuous 
full in the estimate for new construction from the maximum of 
411,654,176 in 1904-05 is thus carried on, and Parliament is asked 
to vote £4,108, 974 less than it was four years ago. Of this sum of 
£7,545, 202, 6,795,202 will be spent on the continuation of ships 
already under construction, and £750,000 in beginning work on 
ships of the new programme, which is composed as follows : 
| Battleship (improved Dreadnought class) ; 

] Large Armoured Cruiser ; 

6 Fast Protected Cruisers ; 

16 ‘Torpedo Boat Destroyers ; 
and a number of Submarine Boats estimated to cost £500,000 in all. 

This programme suffices for 1908-9 ; whether and to what extent 
it may be necessary to enlarge it next year, or in future years, 
ust depend upon the additions made to their naval force by 
Foreign Powers. His Majesty’s Government have every intention 
of maintaining the standard of the British Navy, which has hitherto 
been deemed necessary for the safeguarding of our national and 
imperial interests. ‘ e 
Between the Ist April, 1907, and the 31st March, 1908, the 

following ships will have been completed and become available for 


Si, iphui lding 


service : 
1 Battleship (Lord Nelson). 
3 Armoured Cruisers (Warrior, Shannon, and Minotaur). 
3 Torpedo-boat Destroyers (Cossack, Mohawk, and Tartar). 
10 Torpedo Boats (of the Coastal Destroyer type). 
8 Submarines, 
1 Repair Ship (Cyclops) and the New Royal Yacht Alexandra. 

On the Ist April, 1908, there will be under construction :— 

7 Battleships. 
{ Armoured Cruisers, 
1 Unarmoured Cruiser. 

10 Torpedo-boat Destroyers. 

20 Torpedo Boats (of the Coastal Destroyer type). 

18 Submarines, 

This year again there has been some delay in the completion of 
contract-built ships, owing to labour disputes between employers 
and their men in the private shipbuilding yards. A continuance 
of this delay may involve a modification in the numbers of ships 
given above. 

Several incidents occurred early in 1907 which,gave us cause to 
suspect that the method of storing cordite in magazines on board 
ship required alteration, in order to meet certain dangers that 
had been discovered to arise from cordite which is exposed to a 
high temperature. The matter did not admit of delay, and the 
Admiralty decided, with the approval of a strong scientific Com- 
mittee, presided over by Lord Kayleigh, to fit the cordite maga- 
zines with cooling apparatus, and to destroy all cordite that had 
been long in a hot climate. Thé cooling apparatus is expensive, 
ind the work, when completed, will have cost £500,000 ; but the 
necessity for dealing promptly with the danger will not need 
further statement. ‘lhe progress on this work has been very 
prompt and satisfactory, and the amount estimated for it during 
the year will be fully spent. It has necessitated an increase in 
the numbers of men employed in the dockyards, and a slight 
further increase was also necessary to deal with the large number 
of casualties to torpedo craft and other vessels after the Fleet 
Exercises had terminated. The remedy of these defects is nearing 
completion, and the present progress of repairs is now in a normal 
ind satisfactory condition. 

The cost of maintaining the torpedo craft in an efficient con- 
dition is increasing as the vessels get older, and many of them are 
due for large boiler repairs during the present year. Before 
carrying out this work in the older ones, a careful survey will be 
made to ensure that they are worth this expenditure. The 
increasing power of machinery and boilers, due to the higher 
speeds adopted during the past decade, is also throwing an in- 
creasing share of repair work on the engineering side of the 
dockyards, and necessitating an increase in the numbers of men 
therein employed, though no corresponding increase is required 
on the constructive side at present. Although no important re- 
constructive work is contemplated, many minor but very important 
alterations are being carried out gradually with the object of 
improving the general fighting efficiency of the Fleet. Wireless 
telegraphy is being adopted in most of the latter destroyers, and 
ements in the system adopted in our big ships have 
required constructive alterations in them to enable the instruments 
to be fitted. These alterations require considerable time and 






the in 





| ing has thoroughly permeated the Fleet. 








tion in Naval gunnery which has taken place in the last few years, 
and the labour and patience required in introducing large changes 
throughout a great Service like the Navy. The results obtained 
this year have shown that a sound knowledge of long-range shoot- 
e are therefore able 
from the experience gained to take next year several important 
steps as regards both this practice and additional fittings to the 
ships. Every endeavour is being made to assimilate our methods 
to war conditions, but while we are steadily developing, there is 
no reason to disparage our present results, which undoubtedly 
afford great proof of the gunnery efficiency of our various ships 
and Fleets, aud give a measure of their capabilities in action. 

In the four principal Fleets the recording of the results was 
placed in the hands of an independent committee, under the 
Inspector of Target Practice, to ensure a uniform method of 
assessing the number of hits obtained by each ship. 

Works. —After negotiations extending over a good many months, 
a site has been feued on the west shore of Loch Long for the 
establishment of a Torpedo Range of 7000 yards length, and 
another has been purchased at Greenoek for a Torpedo Factory, 
whence these weapons can readily be conveyed to the range for 
trial. The rapid increase in recent years of the speed and the 
range of action of the Whitehead Torpedo has rendered the 
existing ranges at Portsmouth and Weymouth wholly inadequate 
for their purpose, and a thorough survey of the coasts of the 
United Kingdom resulted in the selection of Loch Long as the 


place which would best comply with all the conditions required. | 


Visitors to this part of Scotland need be under no apprehension 
that the beauties of the scenery or the convenience of access will 
be interfered with. 

The Admiralty property at Rosyth, consisting of 1184} acres, 
with 285 acres of foreshore, was purchased in 1903-4 for the con- 
struction of a new Naval base on the East Coast. In the interval, 
since the completion of the purchase, the Superintending Engineer 
appointed in charge of Rosyth has made an extensive survey of all 
the great Naval establishments and building yards at home and of 
some abroad, in order that plans might be drawn for the laying out 


of Rosyth as a first-class Naval base in such a way that any par- | 


ticular portion might be carried out without interference with the 
general scheme ; the intention was to avoid the repetition of the 
haphazard growth of a Naval dockyard port, which the history of 
the old establishments at Portsmouth, Devonport, and Chatham, 
has proved to be so expensive in the past. ‘The general scheme 
having been drawn up, the present Board of Admiralty have 
decided to take in hand the construction of a graving dock, closed 


basin, and an entrance lock, capable of accommodating the largest | 


modern warships, with a depét for submarines and destroyers, and 
provision for oil fuel storage. The basin is to be 524 acres in area, 
with accommodation for 11 of the largest ships along the quays, or 
22 when double banked. 


During the past year the preliminary borings have been com- | 


pleted, and detailed contract plans are now being prepared. 


This part of the general scheme, for which the contract will 
shortly be let, is estimated to cost £3,000,000 for work and | 


£250,000 for machinery 
years. 

The necessity for this work is apparent when it is remembered 
that there is no Government dockyard capable of taking ships of 


the whole to be completed in about ten 


the Dreadnought class along the whole of the east coast of Great 


Britain. 
ORDNANCE. 

Giuns.—The system of examining and proving heavy guns at 
contractors’ works, which was inaugurated in 1906, is being con- 
tinued with satisfactory results. 

Cordite.—It has been found that the temperature of the maga- 
zines of ships tends to reduce the life of the cordite stored in 
them. It has, therefore, been decided to cool artificially the 
cordite magazines on bvard ship. The regulations for the 
periodical testing of cordite have been made more stringent, and 


in future, under the improved storage conditions, the safe age | 


limit for cordite should be considerably increased. This increased 
inspection will enable cordite to be more closely watched, and any 
that is approaching its age limit will, so far as possible, be issued 
for practice purposes to the Fleet. Considerable saving will, it is 
hoped, thus be effected. 
Hydraulic mountings. 


Experiments have been continued with 


satisfactory results to improve the ease of manipulation of heavy | 
power worked mountings. The trials of the hydraulic gun mount- | 
ings of the latest ships have been successful and the newest designs | 
improvements which, it is hoped, will give | 


embody further 
greater rapidity and accuracy of fire. 

The older types of 12in. mountings in those battleships which 
may reasonably be expected to remain efficient fighting units 


during the next decade are being brought up to date so far as the | 
original design will admit, so as to approximate to the later types | 


in the principles of sighting and manipulation. 

Other mountings.—A heavier and more powerful type of anti- 
torpedo boat gun and mounting has been introduced as the 
standard gun for this service in the battleships and armoured 
cruisers now under construction. 

, Heavier and more powerful field guns and 
carriages, with improved sighting arrangements, are now under 
construction for the Fleet. 

Sights.—Arrangements have been made to bring the sighting 
arrangements of all ships up to date. 

The fitting of Fire Control instruments in exist- 


Field mountings. 


ive control. 


| ing ships has been proceeded with, and will be practically com- 


The supply of improved Kange Finders to the 


pleted this year. 
continued, and will be further extended next 


Fleet has been 


| year. 


money to carry out, in view of the great number of vessels | 
involved, 
Excellent work continues to be done by repair ships and the | 


artificers of the Fleet in correcting smali defects which might | 


otherwise develop to such an extent as to necessitate dockyard 
assistance before the annual refit was due: but, nevertheless, for 
the reasons I have given above, an increased provision of £700,000 
ior repairs is needed for the coming year. 

We have begun to build submarines in the Royal Dockyards, a 
step which, besides affording desirable work to them, will be a 
check on contract prices. 

The Admiralty have come to an arrangement with the armour- 
plate manufacturers for a considerable reduction in the price which 
is paid for armour plates, and this will take effect in the construc- 
ton of the new armoured ships of the current year’s programme. 

Administration,—A reform long advocated by Naval officers has 
been carried out this year by the transfer of the work of making 
contracts for Naval guns and Ordnance stores from the War-office 
to the Admiralty and by the creation of a Naval Ordnance Inspec- 
tion Department. The Admiralty, therefore, now for the tirst 
time have direct control and responsibility for the manufacture 
and supply of the guns and ammunition of the Fleet. The Army 
Inspect mn officers have done the work for the Admiralty with 
great ability in the past, but the growing divergence in pattern 
between the Stores required by the two Services and the necessity 
for the rapid expansion of the supply in war time, a requirement 
for which the War-office Staff were admittedly unable to provide, 
rendered the change inevitable. : 

lam glad to be able to report that the London County Council 
have accepted the solution of the difficulty with regard to the 
interference of their electric generating station with Greenwich 
Ubservatory, to which I referred in my statement last year. 

_ The annual battle practice is steadily training the Fleet for the 
firing conditions which would be met with in action. Each year 
our experience gained increases our knowledge of the practical 
means of developing the fire of our ships, and we are continuing 
to make progress in the direction of imitating more closely the 
actual conditions of battle. It is difficult to appreciate the revolu- 
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" Diving.—The D:ving Committee formed last year have com- 
pleted their investigations uf the difficulties attending diving in 
deep water and much practical information has been obtained. 

Torpedoes.—Satisfactory advance has been made in developing 
the speed and range of torpedoes; experiments are still in 
progress. 

Wireless telegraphy.—Considerable progress has been made both 
in the apparatus and in the provision and training of operators. 
Instruments of an improved design will very shortly be fitted in a 
large number of ships. The strategical exercises carried out 
during the year have shown that a considerable advance has been 
made in the reliability and utility of this system of communication. 

FUEL OF THE FLEET. 

Arrangements have been made to provide a number of sets of 
apparatus for coaling H.M. ships at sea. 

A vessel has been purchased for the conveyance and supply of 
petroleum spirit in bulk to submarines. 

Steps have been taken to commence the provision of stocks of 


oil fuel at ports around the coast to meet the wants of oil-burning | 


ships. 

Progress has been made in the installation of improved mechani- 

cal appliances for the more rapid handling of coal. 
NEW CONSTRUCTION. 

Battleships.—The Lord Nelson and Agamemnon are approaching 
completion, and will shortly be commissioned for service in the 
Home Fleet. 

The three improved Dreadnoughts, the Bellerophon, Temeraire, 
and Superb, have been launched and have made satisfactory 
progress. 

Alterations have been carried out in the Dreadnought as a result 
of the experience gained during the experimental cruises, and 
the improvements suggested have been embodied, where applicable, 
in the new ships of the class. 

The designs of the new battleships for this financial year have 
been completed, and full advantage has been taken of the experi- 
ence gained in the Dreadnought, and of the reports received from 
her officers, 





All necessary preliminary work in connection with building the 
St. Vincent at Portsmouth and the Collingwood at Devonport has 
been carried out, and the vessels have been laid down in December 
and February respectively. The third battleship, to be named the 
Vanguard, which is to be built by contract, is about to be laid 
down at Barrow. 

Armored cruisers.—The three great cruisers of the Invincible 
class are approaching completion, and should be ready for com- 
missioning early in the next financial year. 

The Warrior has been completed, and has joined the Home 
Fleet, so that all four vessels of her class are now in commission. 

Of the later class of cruisers the Minotaur and Shannon have 
successfully passed through their trials, and will be completed for 
sea about the end of this financial year. The third ship of this 
class, the Defence, has been launched at Pembroke, and is being 
prepared for her trials. 

Unarmoured ; The keel of the Boadicea was laid at 
Pembroke on Ist July, 1907, and it is hoped to launch her in 
April, 1908. 

Destroyers and torpedo boats.—Of the twelve First Class torpedo 
boats — formerly classed as ‘‘ coastal destroyers” — which were 
ordered during the financial year 1906-7 some have begun steam 
trials and the rest will shortly be ready for them ; it is expected 
that four will be delivered during the current financial year. 
Orders have been placed for the twelve boats of the same type 
provided for in the programme for 1907-8. They are repetitions 
of those previously ordered as regards general features, but 
embody improvements in details which experience showed to be 
| desirable. 

Of the five 33-knot torpedo-boat destroyers ordered during 
1905-6 four have obtained the contract speed and the fifth will 
soon undergo her official trials. ‘These vessels are of an entirely 
new type, and their novel character has involved much careful 
| attention in working out details. The time expended in this 
| direction has resulted in the contract speed being exceeded in 
| three vessels by from # to 2} knots. ‘The two similar vessels 
| ordered in 1906-7 will now be advanced as rapidly as possitle by 
| their builders in view of the actual experience obtained with the 
| previous vessels. 


cruiser. 





MACHINERY AND BOILERS. 


The Agamemnon and Shannon have been fitted with large tube 
boilers of the Yarrow type, and the Minotaur with boilers of the 
Babcock and Wilcox type. Small tube boilers, designed to burn 
oil fuel only, have been fitted in the torpedo boats and torpedo- 
boat destroyers. 

Three eftective old first-class torpedo boats have been re-boilered 
with boilers of water-tube type in lieu of those of locomotive type 
with which they were originally fitted. Water-tube boilers for 
the remainder of these boats, in which this substitution has not 
been carried out, have been completed and will be installed during 
| the remainder of this financial year or during 1908-¥. 

The capacity of the electric generating machinery in ships of the 
King Edward VII. and other recent classes is being increased by 
| the provision of additional machines, in order to cope with the 
| more extended application of electrical power in these vessels. 
| The question of the suitability of automatic stoking apparatus 
for boilers using coal in H.M. Service afloat has been given con- 
sideration, and a trial is now proceeding in a gunboat. 

Turbine propelling machinery.—All war vessels at present under 
construction are being fitted with machinery of this type, which 
has, without exception, proved very successful in the vessels which 
have been so fitted up-to the present time. The type of marine 
turbine propelling machinery hitherto fitted or now being fitted in 
H.M. Ships is that known as the Parsons type. The development 
of other types of marine propelling turbines is being closely 
watched, in view of their adoption in some foreign Navies. 

Liquid fuel.—During the year oi] burning appliances, as auxiliary 
to coal, have been completed and tried in the armoured cruisers 
Cochrane, Achilles, Natal, and Warrior, with satisfactory results 
The first group of twelve torpedo boats titted to burn oil only still 
continue to give satisfactory results on service. 

All armoured vessels now under construction are being provided 
with arrangements for burning oil in conjunction with coal, and all 
torpedo craft for burning oil only. The four new destroyers of 
the Mohawk class, which have carried out their full-speed trials, 
used oil fuel only, and their installations have proved satisfactory. 

Installations in the Majestic, Cesar, Magnificent and Victorious 
to burn oil and fuel together are being completed. 

Experimental and instructional work in the burning of oil fuel 
has been continued at Haslar and in the Fisgard IV. with various 
| types of boilers, and also in the destroyers Spiteful and Surly. 

Special arrangements have been made in the instructional 
classes at Portsmouth and in the Fleet with the object of increas- 
ing the rate of instruction in this subject, and are proving 
satisfactory. 





Z 





WorK AT THE DOCKYARDS. 


The two submarine boats C. 17 and C. 18, which were laid down 
| at Chatham in March, 1907, are now well in hand, and will pro- 
bably be completed in August and November, 1908, respectively. 
These are the first vessels of the class constructed in H.M. Dock- 
yards, and as a result of the experience thus gained, it is hoped 
that the second pair of similar boats, shortly to be laid down at 
the same yard, will be completed by March, 1909. 

The important and extensive scheme for installing electric light 
and power in H.M. Dockyards and Naval Establishments at home 
and abroad is approaching completion, the central generating 
stations, at several of the yards, being in full operation. ‘There is 
no doubt that this employment of modern methods of lighting and 
driving has conferred immediate advantages as regard control and 
output of work, while ultimate economy will, it is confidently 
expected, also ensue. 

‘The permanent adoption in the Home Dockyards of the uniform 
48 hours working week, which the electrical system of lighting 
rendered possible, has given general satisfaction, and, by enabling 
hourly rates of pay to be established, has simplified and facilitated 
accounting transactions. 





THE INSTITUTION OF CIVIL ENGINEERS. 
SHAFT SINKING AT THE HORDEN COLLIERY, SOUTH- 
EAST DURHAM. 

At the ordinary meeting on Tuesday, the 18th February, Sir 
William Matthews, K.C.M.G., President, in the chair, the paper 
read was ‘‘Shaft Sinking at the Horden Colliery, South-East 
Durham,” by J. J. Prest, M. Inst. C.E. The following is an 

abstract of this paper: 

The south-eastern portion of the Durham coalfield is covered 
unconformably by the magnesian limestone and so-called yellow 
sands of the Permian epoch, and it is the large volumes of fresh 
and brackish water encountered in sinking through these measures 
| that constitute the chief cost and difficulty in the winning of coal 
in this area. 

“The Horden Collieries, Limited,” was formed in 1900 to win 
and work about 18,000 acres of coal in the south-east portion of 
the county, half the area being under-sea coal. 

The scheme for developing this coal property was to open two 
| new collieries adjacent to the sea coast at Horden and Hesleden 
respectively, and to re-open and equip Shotton and Castle Eden 
Collieries, with the object of ultimately producing 10,000 tons of 
coal per day. Half the scheme has now been completed, and this 
paper has reference mainly to the shaft-sinking operations at 
Horden. 

Having in mind the possible legislative interference with the 
| hours of underground labour, it was decided to sink three'shafts— 
| two 20ft. and one 17ft. in fimished diameter. It was also decided 
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barrel to be 30in. in internal diameter and each set 50 fathoms in 
length, to adapt two of the proposed winding engines into four 
temporary geared pumping engines, and to couple two sets of 
pumps on to each. 

Taking advantage of a difference of level of about 200ft. 
between high-water mark and the surface of the shafts, a water- 
delivery drift was driven from the sea coast a distance of about 
600 yards, cutting the shafts at a point about 30 fathoms below the 
surface. This drift not only enabled the water to be delivered 
from the pumps at a point 30 fathoms below the surface, whence 
it gravitated to the sea, but also enabled the coal measures to be 
reached by means of a single high and low lift set of balanced 
pumps on each pumping engine. 

Each shaft was equipped with a 30-ton main crab engine, sink- | 


toe purchase eight sets of common bucket pumps, each se 
| 
| 


ing engine and jack engine, and each pair of pumps was suspended | 
by Sin. diameter plough-steel non-twisting ropes passed round 
two-fold blocks, the free ends being carried to a 12-ton ground | 
crab engine fitted with two clutch-geared drums in the usual | 
manner. Each pumping engine consisted of a tandem compound 
pair of cylinders 2lin. and 36in. by 60in., set on to a wrought steel | 
built-up bed frame, and geared 3 to 1, by means of steel helical | 
gearing, to a second-motion shaft titted with a steel pumping dise 
wranged so as to permit of the stroke of the pumps being varied 
from 4ft. to 6ft. to suit the volume of water in the pit bottom, the 
steam pressure available being 160 lb. per square inch. 

One pumping engine with two sets of 30in. pumps was put down | 
at the north shaft, two pumping engines with four 30in. sets at the 
south shaft, and one pumping engine with two 30in, sets at the 
vast pit, all duplicated throughout. 

The north shaft was begun on the 6th November, 1900, and was | 
tinished 20ft. in diameter down to the Hutton Seam level, at a 
depth of 419 vards, on the 23rd July, 1904, after passing through 
155 yards of boulder clay, magnesian marl, and limestone, 48ft. 10in. 
of soft grey sand below the latter, and 248 yards of ordinary coal 
measure strata. During this period the maximum feeders of 
water pumped from this shaft with one pair of 30in. pumps was 
1650 gallons per minute, and 1500 to 2000 gallons per minute 
whilst sinking through the soft grey sand below the limestone | 
at a depth of 188 yards. To dam the feeders back into their | 
natural channels, 106 yards of cast iron tubbing, jin. to 1] gin. in 
thickness, was put in, and 313 yards of 14in. walling in addition, 
to secure the shaft sides. 

The south shaft was commenced on the 28th February, 190], 
ind was completed 20ft. in diameter down to the level of the 
Main Coal seam, at a depth of 302 yards, on the Ist September, 
1905, after passing through 158 yards of boulder clay, magnesian 
marl, and limestone, 39ft. 2in. of soft grey sand, and 131 yards of 
coal measures, 

During this period feeders of water amounting to 6310 gallons 
per minute were encountered and successfully tubbed back in |} 
the limestone, and 1200 gallons per minute in the sand. One 
pair of 30in. bucket pumps handled the feeders without difficulty, 
the duplicate pair being utilised in cases of emergeney, and more 
particularly when passing through the sand; 121 yards of cast 
iron tubbing fin. to 13in. in thickness was fixed in position, and 
also 180 yards of 14in. walling to secure the shaft sides. 

The east shaft was commenced on September 3rd, 1900, and was 
completed, 17ft. finished diameter, down to a depth of 406 yards on 
November 6th, 1905, after passing through 152 yards of boulder 
clay, magnesian marl, and limestone, 61ft. Yin. of soft grey sand, 
and 234 yards of coal measures. 

During this period the maximum feeders of water encountered 
and pumped by one pair of 30in. bucket pumps was 6100 gallons 
per minute from the limestone, and 3200 gallons per minute from 
the sand; 115 yards of cast iron tubbing was placed in position 
to keep back the feeders of water, also 291 yards of l4in. brick 
walling to secure the shaft sides. Owing to the soft character of 
the sand this shaft had to be piled, and the time actually occupied 
in sinking and safely securing the pit into the coal measures from 
a depth of 1525 yards down to 178 yards was 27 weeks. 

The maximum feeders of water pumped simultaneously at any 
one period amounted to 9230 gallons per minute, from the east 
and south shafts, from the 23rd September to the 26th November, 
1903. 

The actual volumes of water pumped were measured daily at 
twelve noon, by means of a large tank suitably arranged for the 
purpose at the outlet end of the delivery drift. 

The paper concludes with a brief description of the surface 
urrangemetuts. 

The production of coal from this property is now averaging 
1,000,000 tons per annum. 


INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
STUDENTS. —The seventeenth annual dinner of this body was held 
in the Windsor Hotel, Glasgow, on the evening of the 20th inst. 
Mr. W. M. Alston, M. Inst. C.E., the president of the Association, 
presided over a company numbering about 170. After the loyal 
toasts had been given from the chair and duly honoured, and | 
Professor Glaister had submitted ‘‘ The Lord Provost, Magistrates | 
and Council,” to which Lord Provost Bilsland replied, Sir John | 
Primrose submitted the toast of ‘‘The Institution of Civil Engi- | 
neers.” Sir William Matthews, in reply, indicated the changes | 
that had taken place in the Institution since he became a member 
about forty years ago. In speaking of the great value of the | 
Institution’s printed volumes of transactions as sent out to all | 
parts of the world, Sir William also incidentally paid a high com- | 
pliment to those who conduct, and contribute to, the higher class | 
of technical and engineering journals, stating that but for these 
journals, together with the printed transactions of the Institution, | 
engineers and contractors engaged in remote and undeveloped 
parts of the world would be left ignorant of what was proceeding | 
in other countries, and in connection with other branches of 
engineering closely allied to, and interlocked with, the particular 
branch they were then following. Mr. B. Hall Blyth, in p.oposing | 
‘* The Glasgow Association of Students of the Institution of Civil 
Engineers,” said that two qualifications struck him as being highly 
essential for the young engineer who would attain to eminence in 
his profession and do great work. These were, first, the faculty | 
of close observation, and secondly, the faculty of a retentive | 
memory for things observed, together with a ready facility fer | 
making efficient use of the facts and principles laid up in memory’s | 

torehouse. The chairman, in reply, gave some information as to 
the Glasgow Association of Students, and how it and other five 
similar bodies throughout the kingdom stood related to, and how 
they benetited from the relationship with, the parent institution | 
in London. The membership of the Glasgow Association at present | 
was 115, and he was glad to add that it was in a very flourishing 

condition. Mr. D, A. Mathieson, who proposed ‘‘ Kindred Local 

Institutions,” referred to the disadvantages under which the | 
(Glasgow and other local Association of Stucents laboured, as | 
compared with the students in and near the metropolis, who had 
ivailable not only the magnificent housing of the parent institu- | 
tion, but the incalculable advantage of access to and unrestricted 
use of the Institution’s library. Mr. H. A. Mavor having replied, 
Mr. C. P. Hegg proposed ‘*The University of Glasgow and | 
Technical College,” to which Professor Barr responded on behalf of 

the University, and Deacon-Convener Macdonald for the Technical | 
College. Mr. W. M. Hayman, speaking to the toast of ‘* Visits to 
Works,” conveyed the thanks of the association to the proprietors 
of the various works visited by the students. These visits had 
heen eagerly taken advantage of, the parties having averaged 75 
in number, Mr. A. §. Biggart, of Sir William Arrol and Co., in 
replying to the toast, expressed the pleasure his company had had 
in opening their works to the association members. On the 
initiative of the chairman, the health of the Hon. Secretary of the 
Association, Mr. Thomas Muirhead, was toasted, and on the call 
of Dr. Kerr, of Allan Glen’s Institution, the health of Mr. W. M. 
Alston, the president, was enthusiastically pledged. 





| ment of the engineers’ trouble on the North-East Coast. 
| great engineers’ strike of 1897 is vividly remembered in Birming- 


| day, though forward business is still neglected. 
be voted an exception at the moment, the tendency in this metal | 
being slightly towards revival, prices and demand from the steel | 


| 5ls. 6d. to 53s. td. 


| forge iron is 52s. to 53s., Derbyshire an average of 50s. to 5: 


| materials. 


| chance of a rise in copper. 


| patience. 
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AND GENERAL TRADES 


THE IRON, COAL, 
AND 


OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Birmingham Market and Cleveland Improvement, 


BusINEss on ‘Change this(‘Thursday) afternoon in Birming- | 
ham had a rather more confident air—or, to be more exact, more | 


hopeful air—as the result of the improvement in the Scotch and 
Cleveland warrant markets. The backwardation tactics in Cleve- 
land warrants is being watched with a good deal of interest by 


| Staffordshire traders, and it is admitted on all hands that im- 
| provement in prices is badly enough needed. 


To this extent the 


| movement had the best wishes of ironmasters on ‘Change to-day. 


It is thought to be scarcely likely, however, that what is going on 


| can be regarded as indicative of the opening up of a concerted 
The present languid condition of the con- | 
syming markets is looked upon as unfavourable to the chances of | 


‘bull ” campaign. 
success for such a policy yet. 


The North-East Labour Trouble. 


Much satisfaction was expressed to-day at the success of | 


the efforts of the Board of Trade to produce a provisional settle- 
The last 


ham and district, and with no desire to see any recurrence. It 
lasted thirty weeks, and at the close the men returned to work, 


| withdrawing their demand for a ‘‘ forty-eight hours week.” The 


strike pay distributed on that occasion throughout the kingdom 
amounted, it is said, to £720,800. The fund of the Amalgamated 
Society at the begiuning of the strike stood at £300,000. Levies 


upon the trades outside the dispute produced another £300,000, | 
| and a further sum of £140,000 was obtained in subscriptions from | 


various sources, The wages lost were estimated at £2,000,000 in 
the case of the engineers and £1,000,000 in other trades. 


Pig Iron Values. 
Pig iron on the Birmingham market was rather better to- 
Hematites may 


masters being both better. Staffordshire all-mine pig iron is also 
strong in price resisting successfully every effort on the part of 
buyers to secure a reduction, so limited is the output. In all other 
Staffordshire and Midland brands, however, there is no recovery 
in values, and this is particularly so respecting forge irons. Staf- 
fordshire common forge is quoted 49s. to 50s., and part-mine 
Best all-mine iron is 85s. to 90s., strong 
North Stattordshire 


foundry 95s., and cold blast 115s. per ton. 
uy 


andjNorthampton forge is reported to be obtainable at as low as 
8s. to 48s. 6d., though the open market quotation runs up to 50s. 
per ton. 


Manufactured Iron Trade, 

The reduction which was expected last week to be declared 
by the Galvanised Sheet [ron Makers’ Association has not occurred. 
Apparently the arguments of those members who desired a revision 
of the £12 10s, standard have been overruled. Instead of a drop 
there has actually been a rise. It is, however, only 5s. per ton, 
and applies solely to thin 30 gauge material, the price of this iron 
having been officially raised from £14 lds. to £15 per ton. Thus 


the difference between 30 gauge sheets and doubles has now been | 
It is understood | A¢ 


increased from £2 5s. per ton to £2 10s, per ton. 
that the chief cause of the rise has been the recent adhesion to the 
ranks of the Association of several firms previously outside that 
body. Another official explanation of the advance is that it is *‘ in 
the nature of an adjustment.” Black sheets, owing to lack of 
adequate demand, are easier in price, a drop of fully 2s. 6d. to 5s. 
per ton having to be recorded. Singles are now down to 
£7 12s. 6d. to £7 17s. 6d., doubles £7 15s. to £8, and trebles 
£8 7s. 6d. to £8 12s. 6d. per ton. Hoops are also easier by 5s. per 
ton and are now quoted £7 10s. to £7 12s. 6d. The bar iron 
trade is only moderately active, and an increase of specitications 
would be very welcome to keep themills employed more regularly. 
Marked bars remain at £8 10s., merchant iron £6 15s. to 
£6 17s. 6d. and £7—nominal—and common nut and bolt and 
similar quality iron £6 10s. to £6 12s. 6d. as the minimum. North 
Staffordshire crown bars are unchanged at £7 5s. at outports for 


the shipping trade, and makers this week report a steady output. 


Wages in the Steel Trade. 
Some questions having arisen relative to the rates of 


wages paid to certain of the workmen employed at the Earl of | 


Dudley’s Round Oak Steel Works and at the works of the Shelton 
Steel Company, North Staffordshire, and also at Messrs. Palmer 
and Co.’s steel works at Jarrow-on-Tyne, it is this week authorita- 


tively announced that the employers’ and workmen’s organisations | 


have mutually agreed to ask Mr. Ernest F. C. Hatch to arbitrate, 
and that Mr. Hatch has consented. 


Engineering and Motor Cars, 
The heavy manufacturing industries of the Birmingham 
district are not in a very buoyant condition. The orders of the 


| rolling stock establishments have been largely worked off. For 


tunately, contracts are now under negotiation on account of South 
America and India, but it is uncertain to what extent they will 
be placed. Ironfounders are doing a steady business. Electrical 
engineering works absorb a considerable tonnage of expensive 
General engineers and machinists are not anything 
like so well off for business as they were at this time last year. 


| Consequently, much caution is exercised in the forward buying of 


iron and steel material. Motor car engineers are becoming very 
busy with the passing away of winter, and prospects of demand 


| are spoken of as excellent, though prices are still likely to be a 
| good deal #‘ cut.” The motor car is to be put to official use in 


Western Africa. 


Copper Market and Chances of Rise. 

The brighter outlook over the engineers’ labour troubles, 
and better advices from America, have suddenly made for the 
i There has been a relaxation of the 
pressure to sell, and, with large speculative purchases, the market 
has rallied, and there is now a fair position open for a rise. Since 
the decline from about £62 to £57 in standard copper has been 
uninterrupted a rebound was about due, and this has now 
occurred, cash standard at time of writing having improved to £58 
and £58 5s. per ton on the London market, and three months to 
£58 10s. and £58 15s. per ton, while tough and best selected 


| qualities have improved to £62 and £62 10s., and strong sheets to 


£77 per ton. Present prices may be fairly described as attractive 
to consumers and speculators who are prepared to exercise a little 
The American copper producers, weary of waiting for 
an improved demand from their own:manufacturers, and anxious 
to lighten the burden of recently accumulated stocks of metal, 
have reeently been turning to the London and other European 
markets for relief. The large quantities offered, however, have 
been surprisingly well absorbed, every fresh supply bringing in 
quite a large number of buyers, Now a turning point in the 
market seems to have been reached, and a recovery has set in, 


Wages in the Potteries. 
Another opportunity for the good offices of the Board of 
Trade in labour dispute settlements seems imminent m North 
Staffordshire. An extensive wages dispute has arisen in the 
pottery trade, and notices have now been handed in directly 


affecting, it is estimated, 16,000 wouskers. As this is written a 


joint meeting of master and men’s representatives is being h ld 
Stoke-on-Trent, but if no settlement. is eventually arrived Pe at 
men’s notices will take effect from: March 25th next, Most of the 

| operatives are members of the Pottery Workers’ Union, the 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, February 26th, 
A Distinct Change for the Better. 

ALTHOUGH the attendance on the Iron ‘Change on Tye 
day showed little variation from previous meetings, it is pleasy,. 
able to note a distinct change for the better in pig iron, There j 
no doubt that up to the preseht time this year anticipations of 
| improvement on the part of makers and merchants have not been 
realised, but the idea has all along prevailed that this could not he 
long delayed, that contracts were running out, and that buyers 
must, sooner or later, come into the open and supply their futyps 
| wants. Hence we find rumours of some large quantities of pig 
| iron having been placed for delivery over the next six months. fa 
thus it would appear that little credence is given by those most 
interested as to the reports of @umping of American pig: iron op 
these shores. Although theie was an official reduction of 1s. inthe 
price of Lincolnshire pig iron declared on Saturday, it has had little 
or no effect here, as it has been anticipated for some tine 
Lancashire is not offering in any great quantity, but there 
is no change to note in price. Representatives of Derbyshire 
makers, notwithstanding ominous rumours as to diminished 
| output, professed themselves well engaged for the present, 
The principal upward movement seems to have been jy 
Middlesbrough, and Scotch iron, especially East Coast hematite 
has seen a substantial advance. Some doubts were expressed that 
there was just a probability that warrants would collapse, but the 
fact of increased shipments, and higher prices ruling at the tine 
ot writing, militate against this idea. Some sorts of Scotch iron 


| are a trifle scarce, and there is a better feeling, closing with good 
| inquiry. 
| week. 


Forge iron is about Is, better, as compared with lust 


Finished Iron, 
In very moderate inquiry, 


Steel. 

The pessimistic reports of the past tew weeks hav: yiven 
place to a better feeling. There is also more movement in plates 
and, notwithstanding rumours of foreign competition, English 
billets are steady. 


Copper, 
Manufactured fairly steady, and sheets quoted £2 per 
ton higher. Tough ingots and best selected rather in buyers 
favour. 


Quotations. 
Pig iron: Lancashire No. 3 foundry, 60s.; Lincolnshire, 
53s.; Staffordshire, 54s.; Derbyshire, 53s. to 54s.; Middlesbrough 
open brands, 59s. 4d. to 59s, 7d. Scotch: Gartsherrie, 63s. 9d. to 
64s. 3d.; Glengarnock, 63s. 6d. to 63s. 9d.; Eglinton, 61s. 3d. to 





61s. 6d.; Dalmel'ington, 61s. to 61s. 3d., delivered Manchester; 
West Coast hematite, 60s. to 60s. 6d.; East Coast ditto, 59s. 6d. to 
| 60s., both f.o.t. Delivered Heysham: Gartsherrie, 61s. $d. to 

3d.; Glengarnock, 61s. 6d. to 61s. 9d.; Eglinton, 59s, 3d. to 
s. 6d.; Dalmellington, 59s, to 59s. 3d. Delivered Preston : 
| Gartsherrie, 62s. 9d. to 63s. 3d.; Glengarnock, 62s. 6d. to 62s. ‘d.; 
| Eglinton, 60s. 3d. to 60s. 6d.; Dalmellington, 60s. to 60s. 3d, 
Finished iron: Bars, £7 ; hoops, £7 12s. 6d.; sheets, £8 5s, Steel; 
Bars, £6 17s. 6d. to 6d.; hoops, official, £7 15s,; sheets, 
£8 5s.; boiler plates, ial, £8 2s. 6d.; plates for tank, girder, 
and bridge work, £6 10s. to £6 15s.; English billets, £5 to £5 5s.; 
foreign ditto, £4 10s. to £4 12s. 6d. Copper: Sheets, £77; tough 
ingot, £63; best selected, £63 per ton ; copper tubes, 9?d.; brass 
tubes, 7#d.; condenser, 8fd.; rolled brass, 6}d. to 63d. ; brass wire, 
| 64d.; brass turning rods, 6{d.; yellow metal, 64d. per lb. Sheet 
| lead quiet, £18 5s, per ton. English tin ingots rather lower, £150 
per ton. 


Lancashire Coal Trade. 

The attendance on the Coal Exchange was a full average 
one, but although there was practically no change in local quota 
| tions, there was some uneasiness on the part of coalowners as to 

outside offers from Yorkshire, Derbyshire, and Nottingham of 
| slack at lower rates than those prevailing in Lancashire. House 
coal was in quiet request, but there is a fair demand for manu 
Shipping trade continues good for the time of 





facturing coal. 
the year. 
BARROW-IN-FURNESS, Thursday. 


Hematites, 

The demand for hematite iron is very quiet, and the busi- 
ness being done is on even asmaller scale than of late. Makers are, 
in fact, very short of orders. There was never known in the history 
of the trade so rapid a reversal of brisk times to inactive times as 
has been experienced in this district since the end of October last 
year up to now. The outlook is still very unsatisfactory, and yet 
makers for the most part are sanguine that a change will be 
effected in the early future, and that before long a gradual im 
provement in the demand will set in from home, foreign, and 
colonial sources alike. Prices are a shade higher this week, with 
mixed Bessemer numbers at 5s. 6d. net f.o.b. and warrant iron 
sellers at 59s. 3d. net cash, but the actual trade doing does not 
justify these improved prices. Less crude metal is required by 
makers of steel, and the prospect is that before any improvement 
in trade takes place it may be necessary to reduce the number of 
furnaces in blast by damping some of them down. Up to now, 
however, the production has been somewhat on the scale of the 
demand, as shown by the non-growth of stocks. Makers have in 
hand at the moment about 25,000 tons of iron. and warrant stores 
contain only 6500 tons of metal. Tron ore is very difficult to sell 
and prices remain unchanged at 11s. per ton for good ordinary 
sorts and 15s, to 16s. for best classes. 


Steel. 

The steel trade does not present the same possibility as 
heretofore. The Barrow mills are partially employed this week 
on plates and miscellaneous orders. It was hoped that orders for 
shipbuilding material would keep the plate mills employed for 
some period yet, but the orders have not been forthcoming. 
There is no doubt that more plates are required, but some time 
will elapse before the orders are placed. 


Shipbuilding and Engineering. 

There are no fresh developments in these departments, 
but there is a fair amount of activity in both. The turbines for 
a large Isle of Man passenger steamer are now completed, «nc 
are awaiting the launching, which will take place on the 20th of 
next month. The London and North-Western Railway Company > 
passenger steamer Rathmore will be launched within a week. 


Shipping and Coal. 
The shipments last week showed an improvement. [here 

were 5805 tons of iron and 10,468 tons of coal—a total of 16,279 
tons, as compared with 9472 tons in the same week of last year— 
an increase of 6801 tons. This year’s aggregate is, up to date, 
82,612 tons, while for the same period of 1907 the total was 132,1 3 
tons ; thus 1908 is behind to the extent of 49,521 tons. Coal is 
plentiful and cheap, owing to the general depression in the iron 





trade, 

















Fes. 28, 1908 


THE ENGINEER 


231 








—_ 
THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Steam Coal Trade. 
SreEAM coal is not so much in dgmand at present, but this 
is usual at the period prior to the commencement of shipping and 
the railway companies’ demands, In the summer stocks of railway 


cual decrease, OWN to the greater traffic on the lines and the 
inability of the companies to replenish consequent on the shipping 


of coal. Directly the shipments are over, various collieries offer 
supplies to the railway companies, and railway stocks are 
augmented ; but when in the early months of the year shipments 
gain begin, the railway companies cease stocking. Hence the 
weakening at this season. — The contract price is 12s. per ton, but 
in the open market the price is lower by 6d. per ton, and in some 
instances even more. The unsatisfactory condition of affairs in 


the shipbuilding yards is another adverse factor in the require 
ments of high-class manufacturing coal. The weight sent to 
foreign markets from Hull and Grimsby compare favourably with 
those forwarded at the corresponding period of last year. From 
Hull, for week ending 18th February, 52,825 tons, compared with 
9731 tons last year; from Grimsby, for week ending 21st 
February, 20,370 tons, compared with 18,408 tons. It has to be 
remembered, however, that twelve months ago there was much 
congestion by raal and at port operating against full deliveries 
From Hull the principal foreign market during the week 
10,935 tons; from 











ibroad. 
mentioned was Buenos Ayres, which took 
Grimsby, Landscrona, which took 2325 tons. 

Gas, House, and Manufacturing Fuel, 

There is some expectation of better values ruling for gas 
coal in the new contracts, about which there will soon be a good 
deal heard. The gas coal contracts, for the most part, end in 
June and July, and are made for the year. In several instances, 
when supplies have had to be obtained immediately, an advance 
of Is, per ton on current rates Was paid, and a similar advance is 
talked of in future arrangements. House coal quotations remain 
unaltered, and, in spite of the continued mild weather, values are 
fairly well maintained, the weakening being restricted to certain 
f secondary coal. Best Barnsley is still at from 12s, 6d. 
te 13s, 6d. per ton ; secondary descriptions, from 10s. 6d. to 11s. 6d. 
ind 12s. per ton, Though the metropolitan and Southern require 
ments have tapered off to some extent, other markets, such as the 
Eastern Counties, are ordering rather more freely. Slacks are 
rather weaker. 


vrades « 





Coke and Coking Fuel. 


(Quotations for coke remaim as before—1l2s. to 


13s. per ton 





for best washed and Ils. to 12s. per ton for unwashed—but prices | 


we stated to be somewhat hardening. Coking fuel is at 6s, 6d. to 
7s. per ton. 
iron-sme}ting districts, 


Lincolnshire and Derbyshire Irons Lower. 


The Lincolnshire Ironmasters’ Association, at their 
meeting last Friday, reduced their foundry and forge brands 1s. 
per ton, the yuotations now ruling as follows :—Lincolnshire No. 3 
foundry, SIs. per ton; No. 4 foundry, 50s. 6d. per ton; No. 


forge, 50s. per ton, No alteration was made in No. 5 forge, 
mottled, white, and basic, which stand at 52s, per ton. These 
quotations are net, delivered in Sheffield and Rotherham, Derby 
shire foundry and forge are also lower by Is, per ton since last 
week. Prices are No. 3 foundry, 52s. per ton; No. 4 
forge, 51s. per ton, net, delivered in Sheffield and Rotherham. 
We cannot hear of much forward buying being induced by these 
4 iotations, there being a tendency to wait, in the expecta 
tion that even lower rates may yet obtain. The transactions 
reported appear chiefly to be for immediate needs. Bars and 
sheets remain as formerly quoted —bars, £7 15s. to £8 per ton; 
sheets, £9 10s. to £10 per ton. 


now ; 





ower 


Hematites, 

lhe firmer tendency mentioned in the previous report is 
still evident. { good deal of the hematite now being delivered 
abroad is on account of old contracts, but there has also been 
recent buying for foreign markets, chiefly for Germany and the 
United States. Quotations, delivered in Shetfield and Rother- 
ham, are as follows :—West Coast, 72s. to 74s. per ton net; East 
Coast, 66s. to 6Ss. per ton, subject to 24 per cent. 


The Heavy Industries. 

General conditions remain pretty much as previously 
reported. Steel establishments are well engaged, and the various 
departments fairly active. Railway material is ordered rather 
more freely. Though no great bulk is placed at one time, the 
requirements of railway companies, both on home and distant 
iccount, are fairly well sustained and yield steady employment in 
the Shettield and Rotherham district. Some good work is expected 
shortly for the Indian State Railways, and the home railway com- 
panies should be making considerably increased demands ere long. 
he marine material department is not likely to assume an active 
condition until there is a more gratifying situation in the 
shipbuilding yards. . 


The Lighter Trades. 

The cutlery and plated trades, taken all round, cannot 
beregarded assatisfactory. Followingon a somewhat unsatisfactory 
eason of business towards the end of last year, there is little activity 
shown in the various marketsat the present time, aud, consequently, 
employment is not as as could be desired in different 
lirections, Several firms are better off than others, more especially 
those who have obtained any large share in the Government con- 
tracts recently placed. In several other departments of the lighter 
industries. - notably in files, saws, spades, shovels, picks, &c.—there 
is good work in hand, with every prospect of its continuance. The 
\ustralian sheep shearing trade is new atits height, and Sheftield 
made shears have been more largely ordered than usual. The 
Weather having been favourable for sheep farming, the colonists 
are contident of securing a heavy wool crop. i 
wre stated to be also in increased request for Australia, Less 
business on the other had, is reported from Western America, 
owing. It is stated, to stocks having been ordered last year in 
evcexs of reyuirements. é 


good 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Labour Dffficulties. 

_ THE position with regard to the labour difficulties in the 
engineering and shipbuilding industries of. this district is much 
mere favourable than it was 
Most of the men who are now on strike will be again at work. 
"here ix not, to be that. wholesale stoppage of works which was 
threatened last. week. It is true that the engineers are on strike 
against the reduction which the employers claimed, but in this 
dispute Mr. Lloyd George, the President of the Board 
of Trade, has intervened, and there seems to be good 

ason to believe that an arrangement will, within the next few 
Ys, be ratified by the men, which will end the dispute. Mr. 
Lloyd George on Monday had a conference with Sir Andrew Noble, 
of the Elswick works, Neweastle-on-Tyne, as representing the 
engineering employers, and Mr. G, N. Barnes and Mr. Gardiner, 
the sex retary and president of the Amalgamated Society of 
Engineers, The result of this conference was that terms 
Were arranged provisionally for the settlement of. the dispute, 








The bulk of the coke being made is sent to the various 


which both sides agreed to recommend for adoption by their 
respective constituents. A meeting of the executive of the men’s 
society was afterwards ‘held, and that approved the proposed 
terms of settlement arranged by the secretary and president, but 
it was decided, however, to take a second. ballot of the workmen 
on the subject. What the terms are has not leaked out, it being 
considered advisable by the men’s executive that they themselves 
should lay the terms before their members before they are given 
to the public. The tension, however, is over, and traders are 
counting upon there being no further trouble ; industrial peace, 


indeed, in the engineering trades is regarded as practically certain. | 


The disputes, which were coming thick and fast, will thus, within 
the next few days, be narrowed down, as regards the important 
ones at any rate, to the strike of the shipwrights, &c., in the ship- 
building industry. Last week it appeared as if this last would 
lead to the general closing of the shipyards, for the employers had 
given notice that they could not carry on operations with these 
men idle, and the yards would have closed on Saturday last. Thus 
twenty-two trades, which had agreed to the reduction, would have 
had to cease work because three refused and had gone out on strike. 
However, on Friday the notice was withdrawn, and the yards con- 
tinue in operation, and will be kept going as long as it is possible 
to run them without these men. With respect to the men who 
are still on strike the employers have withdrawn the original 
demand, and things are apparently as far off a settlement as they 
were before, for the employers have given notice that they will 
call for the wages of these men being reduced to the level of those 
ruling at the Clyde yards. The men comprise the shipwrights, 





| foreign consumers coming forward freely, and 


joiners, wood-working machinists, cabinet makers, and drillers. | 


This action of the employers has more than ever roused the oppo- 
sition of the strikers, and they have passed a resolution to 
‘* refuse to meet the employers either in conference or to agree to 
arbitration until such times as they withdraw their latest ulti- 
matum.” A reduction to the rates ruling on the Clyde would 
bring them down to lower wages than those which the original 
demand represented. As yet the Board of Trade has not found it 
advisable to interfere in this dispute. Altogether the turmoil 
which was threatened last week has simmered down to compara- 
tively small dimensions, which will only slightly influence trade 
detrimentally. 


Shipbuilding. 

There has been little done of late in the ordering of new 
steamers, but now that the labour situation is quieter and ship- 
builders’ costs have been reduced, lower prices for new tonnage 
will perhaps bring in fresh orders, though it is to be borne in mind 
that the rates of treight are still wretchedly poor. It is true that 
the cost of fuel has come down substantially, but that does not 
prevent the rapid increase of the number of laid-up vessels. This 
is not a time to add to our mercantile fleet, especially as far as 
tramp steamers are concerned, and they are what are chiefly 
turned out on the North-East Coast. Probably no more than 
£5 10s. per ton will be given for ordinary cargo boats at the pre- 


| sent time, and on this basis steel plates at £6 10s., less 24 per 


Clipping machines | 


| could be realised in the early part of the month. 


cent., are considered to be at too high a figure--that is the rate 
that is quoted for delivery at the yards in the North of England, 


though it is said that less would be accepted for delivery outside 
that area. 


Cleveland Pig Iron. 

3usiness has been rather active this week, buyers who 
have been holding back having been compelled to come in, and 
now that they are disposed to purchase they find it very difficult 
to secure the iron. Asa matter of fact, No. 3 Cleveland G.M.B., 
which is most in request, is found to be scarce, and if this is the 
state of affairs ina month which is usually the slackest in the year 
so far as regards shipments, it is asked what the position will be 
when the shipping season is in full swing. It will probably be 
necessary to resume operations with some of the furnaces that 
have lately been blown out. Makers stocks appear already to be 
exhausted, and that before the spring shipping season has 
actually opened. Consumers being unable to get from the pro- 
ducers all they need, have been obtaining warrants, and 
there has been an unusual demand for them during the last 
ten days. Some of the speculators in warrants have found them- 
selves short of iron, and the time having come when it became 
absolutely necessary to cover, they have been during the last few 
days endeavouring to get warrants in order to enable them to 
fulfil their engagements. Knowing this, the holders of the 
warrants put up the prices against them, and there has been 
something like a ‘‘ squeeze,” with the result that higher rates 


have ruled this week than have been known since last November, | 


buyers on Wednesday offering as much as 50s. 10}d. cash, which 
represented a rise of 3s. 6d. on the minimum price of the year. 


Several other circumstances have contributed to the improvement. | 


in the tone of the market, as, for instance, the extraordinary 
shipments of pig iron, the steady decrease in not only makers’ but 
also Connal’s stock, the near approach of the opening of the spring 
shipping season, and the probability of an early end to the most 
important of the labour disputes that have been troubling the 
district. The shipyards are not te close as was threatened, and the 
period of the year is at an end when traders naturally look 
for brisker demands and more satisfactory prices. 
a sanguine tone has once more made its appearance on ‘Change at 
Middlesbrough, and traders are no longer ‘‘ down in the dumps ” 
as they were last week and for some time previously. The worst 
time of the year is now practically over. Continental merchants 
have bought rather freely, especially German and Italian firms. 
Some of the German merchants have for some time been “‘ bearing,” 
and now are anxious to buy, as the market is going up against 
them. They can hardly expect to buy on more favourable terms 
with the spring season at hand. Considerable foreign orders have 
this week been placed, and now buyers have to pay Is, 3d. per 
ton more for their Cleveland iron than would have been accepted 
at one time last week. No. 3 Cleveland G.M.B. pig iron has risen 
to 50s. 9d. per ton for early f.o.b. delivery, but some of the makers 
have realised 51s. No. lis at 53s. 3d., No. 4 foundry at 5Us. 3d., 
No. 4 forge at 49s. 9d., and mottled and white at 49s. 3d. As 
consumers apparently want the iron badly, they have to pay these 
prices, which no one expected to see this month. 





Hematite Pig fron. 

The demand bas been fairly yood during this week, and 
the outlook is better, seeing that the shipyards are to be kept 
going. The sales on export account and for delivery to the Mid- 
lands are heavier than were expected, and the price of mixed 
numbers is advanced to 59s. per ton, or 2s. per ton more than 
Rubio ore is 


strong at 15s. 6d. per ton c.i.f. Middlesbrough. Very large ship- 


| ments of hematite pig iron are being made to Italy from the Tees 


ast week, and the prospects are that | 





and West Hartlepool. 


Pig Iron Exports and Stocks. 

The shipments of pig iron from the Cleveland district 
this month are extraordinary, and constitute the largest ever 
recorded in February ; no one expected anything like the figures 
that have had to be reported, and this is all the more surprising 
when it is considered that trade generally is accounted depressed. 
Last February’s shipments were the best on record for the second 





month of the year up to that time, and that was due to the very | " 
| weeks in the Falkirk foundry trade is now at an end, and there i 


heavy deliveries to the United States. This year, without any 
trade with the States, the exports are the heaviest ever reported 
for February. This augurs well for the coming spring season, 
and affords no room for pessimistic views. Up to Wednesday, the 
quantity exported was 113,034 tons, as compared with 86,855 tons 
last month, 100,663 tons in February, 1907, and 71,378 tons in 
February, 1906, all to 26th. There is a contrast between the 
state of the stocks in January and that for the current month. In 
January there was an increase of over 11,00) tons—the first 





Thus it is that | 


and 10s, 6d. Foundry coke realises 


| warrants have also sold at 49s. 


increase for nearly two years. This month the stock has been 
considerably depleted, and during the last fortnight a decrease 
has had to be reported nearly every day. That is a very good 
feature, especially at a period of the year wien stocks generally 
are increasing. It may well be expected that the stocks will con- 
tinue to decrease over the next three months. The quantity of 
Cleveland pig iron held: by Connal’s on 26th was 90,262 tons, a 
decrease of 10,265 tons for the month. Of this stock, 82,606 tons 
were of No. 3 quality and 7656 tons No. 4 foundry. 


Finished Iron and Steel. 

Buying is very slow in nearly all branches of the manufac- 
tured iron and steel trades, as consumers are waiting for lower 
prices. But so far this month producers have kept up their 
quotations, and they ask figures as under :—IJron bars, common, 
7 ; ditto, best, £7 12s. 6d.; ditto, best best, £8: steel bars, 
steel and iron ship plates, £6 10s.; steel boiler plat 
i s, £6 2s. 6d.; iron ship angles, £7 5s.; 
steel joists, £5 12s. 6d.; iron and steel packing, £5 15s.; steel 
hoops, £7 ; steel strip, £6 15s., all less 24 per cent. f.o.t.: iron 
and steel corrugated and galvanised sheets, £1210s., less 4 per 
cent. for 24 gauge in bundles and f.o.b. Heavy steel rails, which 
are in fair request, are at £6 net f.o.b., and steel sleepers at 
£6 12s. 6d. net f.o.b. 


Coal and Coke. 

The steam coal trade shows considerable improvement 
merchants «are 
covering, as there is not much likelihood now of prices receding, 
with the northern shipping season at hand. For best steam coal 
12s. per ton is quoted ; for seconds, 11s.; and for smalls, 6s. to 8s. 
Fair contracts for gas coals have lately been booked, and the 
prices of best qualities vary from 10s. to 10s. 6d. f.o.b. Bunker 
coals have dropped to 10s., and coking coal varies between 10s. 3d. 
17s. 6d. to 18s. f.o.b., and 
steady at 16s. per ton delivered at the Middles- 










furnace co 
brough works. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Business Outlook, 

THERE is practically no improvement in the general von 
dition of business in Scotland. Of new enterprises comparatively 
few are coming to the front, and the amount of work on hand in 
the various manufacturing departments is, with few exceptions, 
only such as will keep workers in employment for a short time. 
In some of our engineering works men are still being discharged, 
and it has been ascertained. through special relief committees, 
that in Glasgow at present there are over 16,000 persons depend- 
ing upon public support. For the orders coming forward in 
nearly all branches of trade there is keen competition, and prices 
have a downward tendency. The fall in raw material, fuel, and 
wages is slow compared with the depression in the values of manu- 
factured goods. At the same time it is satisfactory to note that 
several labour disputes that have impeded work are now at an 
end, while the general labour position appears to be somewhat 
more encouraging than it was a week ago. 


Glasgow Warrant Market. 

The pig iron warrant market has been 
although the amount of business being done is restricted by the com- 
paratively limited number of warrants in circulation. Cleveland 
warrants are understood to have largely got into the possession of 
few and strong hands, and speculative operations are, therefore, 
attended with some risk. The tightness of the market, aided by 
large shipments and reduction of stocks, resulted in a decided 
upward movement in prices, which are Is. to Is. 6d. per ton higher 
than they were a week ago. Business has been done in Cleveland 
warrants from 48s. lld. to 50s. cash, 48s. 105d. to 49s. 9d. one 
month, and 48s. 6d. to 49s. for delivery in three months. These 
id. to 49s. 9d. for delivery in four 
days, at 49s. 3d. twelve days, 50s. thirteen days, 50s. 3d. three 
days, and 49s, 8d. twenty-two days. Cumberland hematite 
warrants are nominally 59s. 3d., and standard foundry pig iron 
48s. 6d., these figures being up in sympathy with the rise in 
Cleveland iron. 


more active, 


Scotch Makers’ Iron. 

An effort has been made by some of the makers of Scotch 
pig iron to obtain an advance in prices. It was reported a few 
days ago that prices were to be put up Is. per ton. The demand 
does not appear to have so far justified a general advance of this 
amount, but a number of brands are 6d. higher. Monkland, 
No. 1, is quoted at Glasgow 60s. 6d.; No. 3, 58s.; Carnbroe, No. 1, 
62s.; No. 3, 58s.; Clyde, No. 1, 64s.; No. 3, 59s.; Gartsherrie, 
No. 1, 64s. 6d.; No. 3, 59s. 6d.; Calder, No. 1, 65s.; No. 3, 60s. ; 
Summerlee, No. 1, 65s.; No. 3, 60s. 6d.; Langloan, No. 1, 68s.; 
No. 3, 63s.; Coltness, No. 1, 88s.; No. 3 











3, 64s.; Glengarnock, at 
Ardrossan, No. 1, 66s.; No. 3, Eglinton, at Ardrossan or 
Troon, No. 1, 60s. 6d.; No. 3, 57s. 6d.; Dalmellington, at Ayr, 
No. 1, 62s. 6d.; No. 3, Shotts, at Leith, No. 1, 5 
No. 3, 6Us.; Carron, at Grangemouth, No. 1, 69s.; No. 3, 61s, per 
ton. There are 73 furnaces in blast in Scotland, compared with 
91 at this time last year. 








DUS. + 


57s. td.; 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week were small, amounting to 4049 tons, against 6505 in the same 
week of 1907. To the United States 100 tons were despatched ; 
South America, 307; India, 20; Australia, 275; Italy, 150 
Holland, 66 ; Belgium, 20; Spain and Portugal, 100; China and 
Japan, 80; other countries, 532 ; the coastyise shipments being 
2399 tons, against 3247 in the corresponding week of last year. 
One or two small lots of Scotch pig iron have been sold in the last 
few days for export to the United States, the iron to go out with 
the regular liners. The stock of pig iron in Glasgow warrant 
stores has been reduced by 7 tons, and now amounts in the 
aggregate to only 1028 tons. The total shipments of Scotch pig 
iron since the beginning of the year amount to 49,000 tons, bemy 
18,000 tons less than in the same time last year. The arrivals of 
Cleveland and district pig iron at Grangemouth in the past week 
have been 8631 tons, being 498 tons more than in the correspend- 
ing week. The total imports since January Ist amount to 71,385 
tons, showing the comparatively small decrease of 527 tons, com- 
pared with the quantity received in the same period of 1907. The 
exports of manufactured goods from Glasgow embraced sugar- 
making plant to the value of upwards of £50,000 to Formosa. A 
large number of locomotive engines and tenders and a quantity of 
sugar-crushing machinery was also despatched to Bombay and 
Buenos Ayres, and a quantity of shipbuilding material was 
despatched to Calcutta. 


The Foundry Trades. 
Some departments of ironfounding have fair employment, 
but, as a whole, the trade has been for some time in a rather back- 
ward state. Fortunately, the dispute that has existed for some 


now a prospect of a better state of matters in that important 
district. At the same time, the home demand for such goods is 
unsatisfactory, owing to the depression in the building trade, and 
the export business leaves a good deal to be desired. The report 
is current that an order for several thousand tons of cast iron pipes 
for the Argentine Republic is practically arranged with Glasgow 
founders. There is a poor trade at present in marine castings, 
with little prospect of an early improvement, 
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He:atite Iron and Steel. 

The hematite trade is exceptionally quiet, and compara- 
tively few cargoes of ore are being imported. Sales of Scotch 
hematite are moderate in amount, and there has been practically 
no change in prices. The steel trade has shown comparatively 
little improvement. Orders are difficult to obtain, and are not 
sufficient adequately to employ the plant. A fair export trade is 
available in structural material, but this has to be done at very low 
prices, so that makers are not very keen competitors. 


The Finished Ir-:n Trade. 
Business is quiet in this important branch of trade. 
The makers have been again considering the question of prices, 
but they are reluctant to make any further reduction just now, 
seeing that costs still remain onerous, compared with the return 
to be obtained from the manufactured article. Sellers of serap 
iron report an improved demand, which has had the effect of 
raising prices 2s. 6d. per ton. ‘The malleable iron works have 

nothing like full employment. 


Tae Coal Trade. 

The coal trade has shown further weakness, and prices of 
sbipping coal at West Coast ports are down further—3d. to 6d. 
per ton. Shipments, which were heavy in the past week, are 
likely to show a considerable decrease this week owing to deten- 
tion of shipping by the recent gales. In the home trade coal 
has been slackening in price, and supplies are generally very full. 
Manufacturing consumers, however, do not yet regard the prices 
of coal as low enough to enable them to order in any quantity for 
future delivery, and business is therefore mostly in small lots for 
immediate use. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Condition of the Coal Trade. 

THERE has been a large despatch of coal in the aggregate, 
Cardiff sending a fair total, chiefly on account of contracts ; while 
Newport despatched over 90,000 tons, of which nearly 76,000 tons 
went to foreign destinations. Swansea also exported largely, coal 
and patent fuel exports totalling 94,000 tons, and Port ‘Talbot 
sending away 38,461 tons. But underneath these facts there is the 
knowledge entertained by coalowners and shippers that new 
business is only coming in slowly, that at many collieries slackness, 
if nct actual stoppages, is suffered, and prospects are anything but 
assuring. Some small modicum of comfort 1s derived from the fact 
that figures remainnearaboutthesame. They havenot declined into 
the 15s. rut, but are very near ; and mid-week on ‘Change, Cardiff, 
it wasopenly stated that very best Admiralty.coals could be obtained 
for 16s. The condition of the steam coal market mid-week was with- 
out animation. Old members even considered that the stagnation 
was more severe than it has been of late. Best household coals 
were about the only class to remain fairly good ; these were obtain- 
able from 19s. 6d. The full and latest list of prices is as follows :— 
Best steam coal, 16s. to 16s. 3d.; seconds, lis. to 15s. 6d.; ordi- 
nary, 14s. 6d. to 14s, 9d.; drys, best, 16s. to 16s. 6d.; ordinary, 
l4s. 3d. to 14s. 9d.; best Monmouthshire black vein, 14s. 9d. to 
lds. 3d.; Western Valleys, 14s. to 14s. 6d.; Eastern Valleys, 13s. 
to 13s. 6d.; best house coal, 19s. 6d. to 20s. 6d.; seconds, 15s. 6d. 
to 17s. 6d.; No. 3 Rhondda, 19s. 6d. to 20s.; through, 16s. to 
l6s. 6d.; No. 3 smalls, 12s, 6d. to 13s.; No. 2 Khondda, 11s. 6d. to 
12s.; through, 10s. 6d. to 1ls.; No. 2 smalls, 9s. to 9s. 6d.; best 
washed nuts, 15s. to 1s. 6d.; seconds, 14s. to 14s. 6d.; best washed 
peas, 13s. to 13s. td.; seconds, 12s. 6d. to 13s.; best small steams, 
Ys. 9d. to 10s. 3d.; seconds, Ss. 6d. to 9s.; other smalls, including 
drys, 7s. to 8s. Patent fuel, 18s. 3d. to 18s. 6d. Coke, furnace, 
17s. to 18s.; foundry special, 26s, to 28s.; ordinary, 19s. to 22s. 
Pitwood easier ; 16s. 6d. to 17s. 


Anthracite, 

There is little or no change in price. At Llanelly there 
was fair traffic at the North Dock. The other two docks were 
quiet. Movements on foot for deepening the channel are 
regarded with interest, as likely to improve conditions. The new 
company, which is about to take the new Castle colliery, is expected 
to clear the workings and restart. In the Swansea district it was 
thought that last week the increased tonnage coming in would have 
improved quotations, but this was not the case, and quotations 
remained much about the same. The latest issue gave the follow- 
ing :—Hand-picked malting, 27s. to 28s.; seconds, 23s. 6d. to 
24s. 6d., both net. Swansea Valley: Big vein, 18s. to 19s., less 
24; red vein, 14s. 6d. to 15s., less 24. Machine made coal: 
Cobbles, 24s. to 25s. net ; nuts, 23s. to 26s. net ; beans, 22s. 6d. to 
23s. 6d. ; screened beans, 16s. to 17s. 6d. net ; peas, 15s. to 16s. 
net ; rubbly culm, 5s. 6d. to 6s., less 25; duff, 4s. 6d. to 4s. 9d. 
Other coals: Steam, 16s. 9d. to 17s. 3d., less 24; seconds, 15s. 9d. 
to 16s. 9d. ; ordinary large, 14s. to 15s. 6d.; through bunkers, 
12s. 6d. to 12s. 9d.; small, 8s. to 8s. 6d., all less 24. No. 3 
Rhondda, 20s. 3d. to 20s. 9d. ; small, 12s. 9d. to 13s. 3d. ; patent 
fuel, 15s. te 15s. 9d., all less 24, f.0.b. Swansea cash thirty days. 
Marked activity was shown last week at Swansea, total imports 
and exports amounting to 30,000 tons increase as compared with 
corresponding period. 


The Eight Hours Bill. 

There is a strong antagonism to the Eight Hours Bill 
and steps are being taken, I hear, at Cardiff, to hold a public 
meeting. Cardiff, as outsiders know, is a place where political 
feeling runs high, but in this case both parties are condemning the 
Bill, and for various reasons. Lessened work in collieries is 
certain, the opponents of the measure say, and increased price 
would follow, affecting all industries. Then a reduction of output 
would mean lessened income to the great number of men handling 
the coal, from the heaver to those employed at the docks ; and in 
the shipping, Mr. Beasley, the manager of the Taff Vale Railway, 
estimates that for railway men the measure would be seriously 
detrimental. If it were prejudicial only to 124 per cent., it would 
affect 712 men; but if on a 224 per cent. calculation, then 1282 
men would suffer. Still more injurious would be the action at the 
docks, where 3000 coal trimmers are employed. By the Eight 
Hours Bill becoming law these would lose about £50,000, and this, 
Withdrawn from circulation, would be widespread in evil influence. 


**Mabon” on the Eight Hours Bill. 

‘* Mabon,” it must be observed in ordinary fairness to 
the advocates of the measure, supports the Bill, and at a meeting 
of the Rhondda district of miners expressed his opinion strongly. 
it had been suggested, he said, that the Bill meant a curtailment 
of the men’s liberty, and would reduce their earning powers by 
the prevention of overtime work ; but he denied that the men had 
special opportunities to make up for lost time. He ridiculed the 
statement that the colliers’ time would be reduced by one-fifth ; 
and finally, after traversing various statements, he came to the 
comment of the critics of the Bill that the equivalent selling price 
of coal would have to be largely increased, and men’s wages 
correspondingly reduced. To them he replied forcibly: that the 
men’s representatives would accept no reduction of the wages 
consequent upon the Eight Hcurs Bill—which was not a general 
reduction throughout the country. This expression of opinion was 
received with loud applause from the meeting. ‘‘ Mabon’s” com- 
ment was applied as much to a circular issued by employers against 
the Bill as to the Bill itself. The general opinion, apart from the 
coal interests, remains against the Bill, asan interference in work- 
ing conditions which should remain between employers and 
employed. Leading opinions run:—Where questions of health 
or of safety come in the State might interfere ; but the time of 
the man working, and the earnings he should receive, -were not 











matters requiring interference ;"and if any” measures seriously 
affected other industries then it should only be approached ,with 
extreme caution. 


Electrical Progress. 

At a meeting of the Electric Lighting Committee, Cardiff, 
the estimates for the year were submitted. In the matter of 
electric lighting the increase was put down at £45,500; the ex- 
penditure, including loan charges, which were £16,437, totalled 
#43,905; the net profit thus being £1594. Mr. Ellis, the 
electrical engineer and manager, in the course of the proceedings, 
remarked that the charge of ld. per unit was too high and recom- 
mended that if a charge of ‘8d. per unit were substituted it would 
allow a margin of protit. This suggestion was adopted. 


Iron and Steel. 

I have no improvement to revord generally in the trade. 

Half a week appears to be the rule in most quarters. At Dowlais 
operations ended Wednesday, and the outlook was not considered 
to be favourable. The Messrs. Lysaght, whose works have also 
been at half-time for some period, are to work four days this week, 
and are expected next week to go on full time again. Accidents, 
too, seem to favour short time. At Llanelly the steel works were 
idle for greater part of the week owing to an accident to the 
machinery. On the other hand, Swansea reports that the steel 
trade, notwithstanding dumping, is much improved. ‘here is an 
increased demand for home-made bars. At Llandore the blast 
furnace yield has been a good one. From the large Bessemer 
works there has been a fair despatch of heavy rails and sleepers, 
chiefly for foreign and colonial. ‘lo Natal 500 tons rails were 
sent. Pig iron has been coming in from Grimsby last week. 
Swansea received 982 tons pig iron, 1534 tons scrap steel, and 
1400 tonsironore. ‘This week 750 tons from Grimsby were received. 
Cory’s Trading Company received 1621 tons of iron ore, vid New- 
port; Ebbw Vale, 3000 tons. Baldwins: Ore from Rivadesella, 
and at Newport 1800 tons steel billets came from New York to the 
orger of Jones, Heard and Co., and a cargo of 250 tons from 
Antwerp to the same firm. Lydney received from Newport 260 
tons of steel billets. At the Metal Exchange this week, Swansea, 
the following quotations were on offer: Pig iron hematite, mixed 
numbers, 5s, 3d.; Middlesbrough, 50s.; Scotch, 56s. 9d.; and 
Welsh hematite, 62s. 6d. to 63s. 6d. Siemens and Bessemer bars 
remain at £4 12s. 6d., and heavy steel rails at £6. At Newport 
and Cardiff quotations for Rubio ore were still easy, 14s. to 14s. 6d. 
Swansea also quoted the following: Copper, £08 2s. 6d.; lead, 
£14 5s.; spelter, £21 7s. 6d.; silver, Z5}d. per oz. . 


Tin-plate. 
Tolerably good times are chronicled at most of the works. 
In the Swansea district last week only three mills were idle, and 
most of the tin houses were busy. At Llanelly the tin works were 
in full operation, and a ‘‘ healthier market” was reported. In the 
Taff Valley a good sign of returning vigour was shown by a re-start 
of the Treforest tin-plate works, and though only from fifty to 
sixty men were put on, it is certain there will soon be a consider- 
able addition. Swansea last week despatched nearly 70,000 boxes ; 
received from works close upon 180,000 boxes ; and now holds 
stock to the extent of 227,000 boxes. The latest report was that 
the demand was quiet, consumers having probably had_ their 
requirements for the present. Prices firm and unchanged, as 
follows :—Ordinary Bessemer cokes, 12s. 44d. to 12s. 6d. (another 
quotation gives 1Zs. 14d. to 12s. 3d.) ; ternes, 22s. to 22s. 6d.; C.A. 
rooting sheets, £9 5s.; big sheets for galvanising, £9; finished 
black plates, £9 5s. to £9 10s.; galvanised sheets, 24 g., £12 10s.; 

block tin, £129 12s, 6d. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 
Silesian Iron Market. 

THE state of business does not appear to have materially 
changed since the last report. ‘The iron works of the district are 
fairly well occupied, and have orders on hand that will keep them 
in good employment for some time tocome. ‘Ihe blast furnace 
works have only just commenced to reduce their output, but 
expect a regular activity to be going on during the present 
quarter. In the manufactured iron department a regular and 
pretty satisfactory business has been transacted during the week, 
but there is no enterprising spirit, and the orders placed are small. 
Breslau store prices for basic bars, which were recently reduced to 
M. 127-50 p.t., and to M. 132°50 p.t. for iron bars, free Breslau 
Station, have been further reduced to M. 125 p.t. 


Iron and Steel in Rheinland-Westphalia. 

Both as regards employment and demand, rather un- 
favourable accounts are given. Crude iron is very quiet, and 
only small lots are purchased. The business in bars is less lively 
than it was a fortmght ago, yet makers refuse to take the low 
prices offered in December. ‘I'he Wire Rod Convention has been 
realising only M. 110 p.t. on the international market, while inland 
consumers have to pay M. 132°50 p.t. Much the same is the case 
with the German Steel Convention, where the Diisseldorf Syndi- 
cate asks M. 100 p.t. for billets and M. 102-50 p.t. for plates from 
inland consumers, who have to pay the freight besides, as the above 
prices only refer to certain places of consumption ; abroad, however, 
the Convention will hardly be able to realise more than tne low prices 
recently quoted, which show a difference of more than M. 20 p.t. 
compared with inland quotations. The Steel Convention reduced 
the export quotations tor girders by M. 10 p.t. The inland price 
will not allow an alteration for the first half-year. The Diisseldorf 
Pig lron Convention makes the reduction in price asked by 
consumers for the second quarter dependent on a reduction in 
the prices for coke. The demand for hoops is generally reported 
to be improving. The following are the prices given by the 
official accounts from the Diisseldorf ’Change on February 7th :— 
Spathose iron ore, raw, M. 12°30 to M. 13°75; the same roasted, 
M. 18 ; Nassau red iron ore, 50 per cent. contents, M. 14, all per 
ton. Spiegeleisen, 10 to 12 per cent. grade, M. 85 to M. 87; 
Rhenish-Westphalian forge pig, M. 74; Siegerland forge pig, 
M. 74:; Bessemer, M. 85; basic, free place of consumption, M. 64°50 
to M. 65°80 ; Luxemburg forge pig, M. 52°80 to M. 53; Luxemburg 
foundry pig, M. 54 ; German foundry pig, No. 1, M. 79 ; the same, 
No. 3, M. 71; German hematite, M. 83, all per ton at works. 
Common bars in basic, M. 108 to M. 115; the same in iron, 
M. 135; plates in basic, M.118; boiler plates, M. 128; drawn 
wire in steel, M. 132-50 p.t. at works. 


Output of Iron on the Saar Works. 

The ironworks of the Saar—and Mosel—districts are 
officially stated to have produced in January, 1908, 127,097 t., 
81,674 t. falling to the Saar district and 45,432 t. to the ironworks 
on the Mosei. 


German Output in Pig Iron. 

According to an efficial account given by the Union of 
German Iron and Steel Masters, the production of pig iron in Ger- 
many and Luxemburg during last month was 1,061,329 t., as com- 
pared with 1,106,375 +t. in December, 1907, and as against 
1,062,152 t. in January, 1907. Production of the different sorts 
was as follows:—Foundry pig, 192,456 t., as against 177,543 t. in 
1907; Bessemer, 39,303 t., compared with 41,712 t.; basic, 
682,402 t., as against 87,493 t.; forge pig, 57,706 t., as against 
69,503 t. 

Coal in Germany. 


The coal market over here has hardly been touched by 
the decreasing tone so generally reported from the iron industry. 





— 


Here and there an abatement in demand could be noticed, p t 
that,was.only in a few special cases, where ironmasters did € 
care to purchase largely for forward delivery. House eva! meaeie 
with strong demand and coke has also been very well inquired for, 
During January the Rhenish-Westphalian Coal Syndicate had 
resolved to grant an export bounty for certain articles of mann- 
factured iron ; a few days ago the bounty was extended to a}] iro 
producing consumers of coal, The bounty amounts to M, 1°50 pat. 
of consumed coal, and takes effect for the current quarter. = 


Austria-Hungary. 

It is satisfactory to note that the amount of work received 
in the various departments of the iron industry remains tolerably 
large. No change, however, has taken place in the condition of 
prices since last report. On home as well as on foreign account ay 
abatement in demand could be noticed for coal, especially in Hun- 
gary, where consumers are fairly well provided with supplies, 


The Iron Market in France, 

The Paris iron market does not show any material hange. 
In the Ardennes a sluggish trade is being carried on, wheres iron. 
mastersin the Haute Marne districtare very busy, and theiron market 
shows much life there. In the Meurthe et Moselle department less 
anmiation has been felt lately, and there has even been talk of 
blowing out or damping down blast furnaces in order to reduce the 
output in proportion to the demand. Just the reverse is the case 
with coal, at least in the Loire district, where output is lower 
than consumption, Prices all round are very firm. 


Dull Accounts from Belgium. 

From week to week the situation of the Belgian iroy 
industry is becoming more unfavourable. Only in a few « xvep- 
tional cases has the number of orders received been sufficient to 
secure a moderate amount of work for the shops, and dealers as 
well as consumers show the utmost reserve. Forward sales have 
hardly been effectec at all for the last few weeks. A further 
decrease in demand can be reported from the bar trade, where 
prices, however, have been tolerably well maintained. The 
average quotation for bars in basic is 120f. p.t., the same in iron 
being quoted 125f. p.t. Girders remain stationary ; on foreign 
account only a languid business is being done at £5 9s. f.o,, 
Antwerp. Rails are healthy, and promise to be well inquired for, 
as some orders of weight are pending. Influenced by the decreas. 
ing tone of the iron industry, the coal market in Belgium has now 
also shown marked symptoms of weakness. The downward move- 
ment in prices has now extended over all districts. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 14th, 1908. 

‘THE persistence of some of thesmaller manufactured-stee! makers 
in taking busines below the supposed market rates for steel has 
just led to the withdrawal of a few heavy requirements of struc 
tural steel, with the object of getting better terms. ‘The larger 
manufacturers are endeavouring to maintain prices, but they have 
not enjoyed the co-operation that was expected from some of the 
smaller concerns, and this has led to some disturbance. At pre- 
sent wagon negotiations are being conducted, which may or may 
not result in the placing of large orders in a few days. As here- 
tofore stated, a large amount of business is held up for lower 
prices, which will not be placed until the question of the 
ability of the larger producers to maintain prices is definitely 
settled. The New York Central was to have placed a very large 
order for steel for the new terminal, but the order has been cut 
down to 3000 tons on account of the conditions above mentioned. 
It is more than probable this week that definite understandings 
will be arrived at, and, if so, there is no reason in sight why some 
large structural material orders should not be placed before the 
end of this month. 

The manufacturers of machinery for electrical and steam power 
have reopened negotiations which were suspended last November, 
and the machinery makers are indulging in the hope that they will 
induce the promoters of large enterprises to push work. 

Within a few days 1000 men have returned to work in the steel 
mills at Steelton, Pa., and 11,000 men have resumed work at 
Lynn, Mass., in the electrical plant at that place. There are 
many other symptoms of improvement, and there would be many 
more were it not for the stubbornness of the greater steel interests 
in standing out for higher prices than the consuming interests feel 
they ought topay. The undertone of the entire market is stronger, 
and the development of new business along the Pacific coast is 
affording some encouragement for business at an early day. ‘The 
bar mills are still making a minimum production, while the steel 
mills have been picking up business since the first of the month, 
but they have done so by extending certain concessions desired. 
The pipe and tube works are soliciting orders for summer delivery, 
presumably at prices below the customary card rates. The restric- 
tion of fuel production has been resolved upon, but this decision 
is only for the time being. The mining capacity of the country 
will not be fully employed as last year, but the proposed 
restriction is much greater than market conditions will probably 
demand. 

The copper market is quiet, and quotations are near 15} 
for Lake. Consumers are showing no interest in the market, and 
are simply awaiting some new conditions, The lead market is 
dull, and quotations to-day are 3°65. Spelter is improving, and 
is held at 4°45 here. Old material is selling more freely, and stocks 
are low. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE understand that the firm of Geipel and Lange have changed 
their name to Geipel and Co., Mr. Lange having retired from the 
business some eighteen months ago. 

THE Mirfield Engineering Company, Limited, Mirtield, Yorks, 
has purchased from the legatee the whole of the patterns, draw- 
ings, goodwill, and sole right in the late Joseph Bernays’ centri- 
fugal pumps, and is about to take up the sole manufacture of 
these pumps. 











Contracts.—The Continuous Rail Joint Company, Limited, has 
received an order from the Glasgow Corporation for 50 tons of 
continuous rail joints; the Plymouth Corporation have also 
ordered some of these joints.—Messrs. Geo. Robson and Co., of 
Sheffield, have received an order from the Sheffield Corporation 
for one of their ‘‘ Eclipse” patented psrtable electric track 
grinders.—‘‘Winby” sole plates have been recently ordered for 
the tramways in Plymouth, Stonehouse and Devonport, Carlisle, 
Glasgow, and Lanarkshire. The Plymouth Corporation have 
ordered ‘‘ Winby” anchor chairs.—The Birmingham Tame and 
Rea Drainage Board have accepted the tender of Messrs. Johnson 
and Phillips, Limited, for the complete erection and equipment of 
a 6600-volt transmission line in connection with the new storm- 
water pumping plant which is being installed ; the London County 
Council have accepted the tender of this firm for supplying and 
laying cables in connection with the extension of tramways 10 
Seven Sisters and Caledonian-roads ; and the Lochgelly Coal and 
Iron Company have placed an order with it for the complete 
erection of a 3000-volt overhead transmission line for its Lochgelly 
works.—Messrs. Robert McAlpine and Sons, contractors, of 
Glasgow and London, have recently secured a contract for a large 
factory at Kinlochleven, Argyllshire, for the British Aluminium 
Company, Limited. Reinforced ‘concrete on the Coignet system 
will be employed very largely in its construction.’ The total cost 
of the factory and its appurtenant works will not, it is said, fall 
far short of £100,000, 
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BRITISH PATENT ; SPECIFICATIONS. 


When an invention is communicated from abroad the name and address | 


of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
95, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
oni of the abridgment is the date of the advertisement of the acceptance of 
the complete xpecification, 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ojice of opposition to th grant of a Patent. 





STEAM GENERATORS. 


1778. January 23rd, 1907. IMPROVEMENTS IN STEAM GENERAT 


the Rotary Engineering Company, Melville-terrace, Bed 


minster. 


rnc FURNACES, by Leslie Dunn and Robert Albert Tarr, of | 


The object of this invention is to produce water gas in steam | 


boiler furnaces. According to the invention, the coal charged on 
to the tire-bars of the furnace is conveyed forward from the front 


to the rear end of the furnace, where steam is passed through the | 


accumulated mass, which then consists of coke. 


The steam is | 


decomposed in passing through the coked mass, the oxygen com- | 


bining With the carbon and the hydrogen or water gas being 
employed as fuel for heating the boiler. Improved means are 


| 


provided for injecting the steam and feeding forward the fuel. | 


The coal is carried forward on 
of approximately crescent shaped fire-bars pivotally supported in 


end frames. The fire-bars are slotted to receive one or more 


endless chains, which are led round chain pulleys driven in some | 


convenient manner. The chains carry pins for tilting the bars. 
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a mechanical stoker composed | 
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| 
| 
| 


| and blades. 








THE ENGINEER 


ofiblades in which a strip"is used instead of a wire, the strip 
being inserted in slots cut_in_ the bottom of the distance pieces 
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Figs. 6 and 7 are sectional elevation and bottom 
respectively of Fig. 5.—February 5th, 1908, 


ELECTRICITY. 


2739. February 15th, 1907.—IMpROVED MEANS AND MEANS FOR 
AUTOMATICALLY EQUALISING THE POWER SUPPLIED TO 
ELECTRIC MOTORS SUBJECTED TO AN INTERMITTENT LOAD 
WITH THE OBJECT OF EQUALISING THE DEMAND ON THE 
GENERATING PLANT, the Lancashire Dynamo and Motor 
Company, Limited, Trafford Park, Manchester; Frank 
Greaves Warburton, Caledonian Chambers, 87, Union-street, 
Glasgow ; and Alfred Heinrich Kelsall, Caledonian Chambers, 
87, Union-street, Glasgow. 

This invention relates to electric motors adapted to operate 
machines, such, for example, as punching and shearing machines, 
in which during the non-operative period of the machine cycle the 
motor accelerates the heavy moving parts so that energy is stored 
up which will be available to overcome the heavy duty imposed 
during the operative period of the cycle. The object of the inven- 
tion is so to control the motor that (a) the field is strengthened as 
the speed is reduced during the period of heavy load, so that con- 
siderable energy may be given up by the retardation of the moving 
parts without an undue increase of demand for power by the motor ; 


In the construction shown two are provided in each fire-bar, one | and (/) the field is weakened as the speed increases during the 


pair near each extremity, and an endless chain is provided to 
move within each slot. A plate—Fig. 2—is attached to the under- 
side of each of the fire-bars by means of screws, and this plate can 
be removed for cleaning purposes, As the chains travel through 
the slots the pins come into contact with eech fire-bar in turn, and 
the bars are tilted in such a manner as to discharge their load of 
fuel on to the bar immediately in front. In this way the fuel is 
advanced to the gas generating place at the rear end of the 
furnace. When the tilting pin has passed the fire-bar resumes its 
normal position. A feeding plate is mounted beneath the hopper, 
and a reciprocating pusher is worked by an excentric mechanism 
in the usual manner. The steam distributor, which is mounted at 
the rear of the fire-grate, consists of a cast iron box having a per- 
forated face through the perforations or apertures 0, of which the 
steam passing from the steam pipe pis discharged into the accumu- 
lated coke, which is heaped between the said distributor and the 
front of the bridge. The steam pipe is preferably supplied with 


steam from the pipe g, which runs transversely across the furnace | 


so that the steam may be superheated before reaching the dis- 
tributor. The superheating of the steam may be effected other- 
wise, and the distributing box itself will to some extent serve as a 
superheater. A pipe Ris preferably provided within the steam 
gine the supply of volatile hydrocarbon to the coke.— February 
5th, 1908, 


TURBINES. 

2381. January 30th, 1907.—IMPROVEMENTS IN AND RELATING TO 

3LADING FOR TURBINES, COMPRESSORS, AND THE LIKE, by 

the Honourable Charles Algernon Parsons, C.B., and 

James Walter Wilson, both of Heaton Works, Newcastle- 

on-Tyne, and John Ford, of Turbinia Works, Wallsend-on- 
Tyne. 

The object of this invention is to effect improvements in the 

assemblage of blades in segments, complete rings, or in plain 

straight lengths in such a manner that the assembled portions 





are ready for application in the grooves of the casing and the | 


rotor with or without the use of separate side caulking strips. 
Many claims are stated in the specification, but here we shall 
only deal with one or two. 
of assembling turbine blades in segment, ring, or strip form 
ready for application to the groove in the drum or casing, which 
consists in providing the roots of the turbine blades and their 
distance packing pieces with holes, notches, or recesses, and passing 
blades and packing pieces over a wire or strip of suitable section, 
or by providing the distance pieces with interlocking members 
and engaging them with one another, the blades and distance 
pleces being then driven, one or more at a time, tightly against 
each other on a former, which prevents the metal from flowing 





The invention consists in a method | 


accelerating period so that the demand for power by the motor is 
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maintained, and it accelerates quickly tofull speed. The diagram 
shows one method of carrying the invention into effect. The fly- 
wheel is driven by the motor. The field winding shown may be 
the series winding of a compound motor which is connected in 
parallel with a variable diverting resistance. The method of vary- 


| ing the value of the diverting resistance is self-explanatory by 


laterally, whereby the distance pieces and blades are tightened | 


firmly upon the binding wire, strip, or tube, or upon one another. 
hey are consequently held together in a manner which permits 
of transference to the turbine or the store, as a bladed ring, 
Segment, or strip on removal from the former. The invention 
further consists in assembled blading strips in which the roots 
of the blades and their distance pieces firmly grip a wire or 
are linked together by a chain grip device serving to hold the 
blades together so that they may be transferred after caulking 
or staving up as a segment, complete rinz, or comparatively 
flexible strip into the groove or drum of the turbine casing. 
The illustrations show different ways of carrying out the patent. 
Fig. 1 is an elevation of a segment of blades on a binding wire 
passing through holes in the-roots of the blades. Fig. 2 is a 

ttom view of the same. Fig. 3 is an elevation of the root of one 
of the blades shown in Fig. 1, and Fig. 4-is a.similar- view of a 
corresponding distance caulking piece. Fig. 5 is an illustration of 


an elevation of a part of a bladed segment or straight length 
| 


| explanatory. 


reference to the diagram. When the arm ais tothe extreme right 
all the resistance is cut out of circuit, whereas when it is at the 
extreme left the maximum diverting effect on the field winding is 
obtained. The automatic movement of the arm A is also self- 
It will be’seen that the arm A is operated by two 
electro-magnets B and D, the magnet B is in series with the main 


| current, and D is a shunt across the mains T,;and T,, The magnet 








D exerts a practically constant pull on its plunger, and this pull 
might be produced by a spring or weight. When the current 
taken by the motor increases, the plunger of B is drawn down and 
more of the diverting resistance is put in, and, asa result, a greater 
proportion of the main current passes through the field winding 
shown. On the other hand, if the main current diminishes, the 
pull on the right-hand plunger preponderates, and less of the 
diverting resistance is put in, and a smaller proportion of the main 
current passes through the field winding. The lever A can also 
be operated by centrifugal means if desired.— February 5th. 

5037. March Ist, 1907.—IMPROVEMENTS IN METHODS OF AND 
MEANS FOR REGULATING ELEcTRIc LIGHTING SysTEMs, The 
British Thomson-Houston Company, 83, Cannon-street, E.C. 

This invention relates to an electric lighting system suitable for 











use in street cars and in other places where the voltage of the 
system is liable to vary through a relatively great range. For 
trolley circuits operating at say 550 volts the series circuit usually 
includes five lamps. In the case of an overload on the trolley 
circuit, such as may occur when the car is climbing a steep grade, 
the voltage of the system may drop off 50 or even 100 volts, 
causing a great change in the light given out by the lamps on the 
car. In the present invention automatic means are provided for 
periodically short-circuiting one of the lamps of the series circuit, 
thus increasing the voltage of the other four lamps. The diagram 
explains the method. It will be seen that there are two groups 
of lamps which are controlled by the switches A and B. Each of 
these groups of lamps comprises two series circuits, five lamps 
being included in each series circuit. The last or fifth lamp of 
each circuit, viz., lamps D, E, F and G, are the lamps which are 
periodically short-circuited to keep the proper voltage on the 
other lamps. The regulating or vibratory mechanism comprises 
an electro-magnet provided with a contact arm H, which serves 
periodically to short-circuit the regulating lamps of the variousseries 
circuits. As it is desirable to regulate the voltage on the lamps 
independently of the number of lamps in circuit, four automatic 
cut-outs, JKLM, are provided, arranged respectively in the 
four series groups, and serving to place the four regulating lamps 
in parallel when all the lamps of the car are in use, and also 
serving to cut out the regulating lamp of any particular series in 
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case the switch controlling the series is open, and the circuit 
incomplete because of a broken lamp. The regulating mechanism 
thus operates periodically to short circuit one Jamp in case only 
one series of lamps is in use, or two Jamps for two series, or four 
lamps for four series. In order that the regulating m«chanism 
may not continue to vibrate when all the lamps are turned off a 
cut-out is provided in the ground wire as shown, which opens the 
regulating mechanism circuit when no current is flowing through 
the lamps. The action of the arrangement is simple to follow. 
If, for instance, the main switch A is closed, the current flowing 
through the electro-magnets J and K will cause them to attract 
their respective armatures, and thus throw the regulating lamps 
D and E in parallel with the vibratory arm H. The current will 
also energise the electro-magnet of the cut-out, and cause it to 
attract its armature, and thereby complete the circuit and set the 
arm H in motion. So long as the arm H remains in contact with 
the conductor L the full voltage of the system will be impressed 
across the four lamps in series, but this voltage will be sufficient 
to powerfully energise the.electro-magnet below the arm H, and 
draw down the arm, and thus open the path in parallel with the 
lamps G and H, and thereby introduce these Jamps in series with 
their respective groups of four. When the arm H moves out of 
contact with the conductor L the energising electro-magnet suffers 
a diminution of current because of the introduction of the regu- 
lating lamps in series therewith ; this permits the return of the 
arm H to its initial position. If the voltage is low the regulating 
electro-magnet is relatively weak, and the arm H stays in contact 
with conductor L a good proportion of the time.—February 5th, 
1908. 


WIRELESS TELEGRAPHY. 


2283. January 29th, 1907.—IMPROVEMENTS IN AND RELATING TO 
COHERERS FOR WIRELESS TELEGRAPHY, Alexander Muirhead, 
D.Se., F.R.S., The Lodge, Shortlands, Kent. 

This invention relates to coherers of the type which is described 
and claimed in the specification of letters patent No. 11,575, of 
1897, granted to Sir Oliver J. Lodge. In this specification a 
coherer is described which consists of a needle point of steel or 
platinum making a light contact on a flat metallic surface of steel 
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or aluminium or other spring like a watch spring, straight or bent, 
usually fixed at one end and delicately adjusted by a thumb-screw 
at some other part so as toregulate the pressure which it exerts 
on the fixed needle point. When a telephone is used as the 
receiving instrument this coherer is found to restore itself suffi- 
ciently from the cohesion caused by any electrical stimulus without 
specially arranged means for effecting decoherence. The present 
specification points out that the drawback to this coherer is its 
extreme sensitiveness to tremors and outside disturbances render- 
ing it useless for field purposes. The object of the present inven- 
tion is to overcome this defect, and to achieve this end the deli- 
cate spring is abolished, both the metallic surface and needle 
point are fixed, the latter being adjusted into close proximity to 
the former by means of a thumb-screw or other means, and the 
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whole placed at the bottom of a column of any suitable heavy 
viscous liquid, such as heavy paraffin oil or glycerine contained in 
a suitable vessel. It is found that the hydrostatic pressure ahd 
the elasticity or viscosity of the liquid when of right amount 
is sufficient to make the coherer respond or decohere well to a 
rapid succession of electrical impulses without the aid of any 
outside tremor. Any variation of the viscosity of the liquid due 
to temperature can be rectified by varying the hydrostatic pres- 
sure on the coherer. A convenient way of regulating the hydro- 
static pressure is to mount the vesse] which contains the coherer 
and liquid employed on pivots at its base and to turn it through 
an angle until the maximum effect on the coherer is produced. 
Sometimes when a louder effect in the telephone receiver is desired, 


the viscous liquid is kept constantly flowing, but very slowly past | 


the needle point of the coherer. The drawing is a sectional 
elevation of one form with the liquid stationary. The needle 
point attached to the thumb-screw is shown at A, and B is the 
complementary surface, the two constituting the component parts 
of the coherer proper. C is the vessel containing the viscous 
liquid which is rotably mounted at DD. The eustomary termi- 
nals are, of course, also provided. Other illustrations are given 
showing the construction of this type of coherer when the liquid 
is not stationary. — Febrvary Sth, 1908. 


TAR-SPREADING MACHINE. 


April 12th, 1907..-IMPROVEMENTS IN APPARTUS FOR USE IN 
DRESSING Roaps, FoOTWAYS, AND THE LIKE WITH TAR OR 
MIXTURES OF TAR AND OTHER Marrers, by Frank Candy, of 


Sud. 


| against a flat surface on the end of the other shaft; the flange of 
the latter shaft embraces the flange on the first shaft, and takes on 
| to a ball surface of the first shaft end by means of a hollow 
spherical face, and both shafts are prevented from revolving 
independently by providing the flange of one shaft with bolts having 
curved surfaces adapted to take into holes of the flange of the other 
shaft part. One form of the invention is shown in the accompanying 
illustration. To the extension shaft of the motor shaft there is 
joined a piece of shafting 4, which is flexibly connected to the 
extension shaft; but it has besides an arrangement for the 
direct transmission of the end thrust, so that such thrust is no 
| longer taken up by parts of the coupling. One end of each of 
| the shafts is made in the form of a flange, and has a part spherical 
rear surface ¢, with which engages the internally turned edge of a 
cover having the same radius, ore cover being on the motor shaft, 
and one on the extension shafi In the flanges there are formed 
holes for the reception of-oucwardly projecting curved turned 
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5, Westminster Palace-gardens, Artillery-row, Westminster, | 


s.W. 


The main object of this invention is to provide a practically con- | 


tinuous discharge of tar from the cart illustrated in the accompany- | 
According to the invention two or more tanks | 


ing engraving. 
are provided for containing the tar, and they are so eonnected 
with the spraying device as to allow a supply of materials from 
any one of them. The passage from the receptacles to the sprayer 
is obtained by means of compressed air. The supply of tar to the 
distributor from only one tank at a time being required, the 
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others can be replenished without interfering with the spraying 
action, ‘The replenishment. is provided for by means of a supply 
tank, which is in communication with the tar receptacles, and with 
«a compressed air chamber—or steam supply—by means of the air 
or steam from which the tar contained in the air tank may be 
cansed to pass into the required tanks. The supply tank is carried 
by the dressing apparatus, or is independently mounted and 


independently mounted, being preferably of wider gauge than 
those of the dressing apparatus. The air compressor is not shown 
in the illustration. — February 5th, 1908. 


MISCELLANEOUS. 


January 26th, 1907.— IMPROVEMENTS IN SCREW OR 
of 11, Fugger-strasse, 


Hew 
Angs 


2050. 
CAL GEARING, by Offo Guttmann, 


hurq, Bavaria. 


attached to it, preferably at the back, and so as to be capable of | 
being readily detached the wheels of the supply tank, when it is 


rings, in which bolts are fitted, which bolts connect the cover with 
the flange + of the coupling parts mounted on the ends of the two 
; shafts. 
; shafts. 


j and thus the flexibility of coupling is obtained. The coupling 
| flanges are provided centrally of the shaft with thrust bolts, each 


having a curved head, which rests against a footstep bearing plate | 


secured in the ends of the two shafts, so that the shafts are 
immovable axially partly because of the engagement of thrust 
bolts with the footstep bearing plates, and partly owing to engage 


To carry out this invention, the fire-clay annealing tubes are 
carried out beyond the wall of the furnace, and at a short distance 
from the exitend of the tube, and outside or beyond the wal] of 
the furnace a pipe is inserted at right angles to the axis of th, 
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The bolts thus rigidly connect the flange and cover with | 
the rings, and the edge of the cover may thus slide on the | 
| globular part of the flange, and the latter may slide on the rings 9, 


U 
NALmospheric 
 Surner 


| tube, and communicating with the interior of the tube. rough 
this pipe is forced combustible gas and air, which, ignitin, withiy 

| the mouth of the tube, completely fills it with flame. Th: 
panying illustration shows a longitudinal vertical sectio 
exit end portion of the tubes, — Vebvuary Sth, 1908, 
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SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Official Gazette. 
876,426. PNEUMATIC SUSPENSION Device FOR VEHICLE Bopirs, 
GW. Bell, Liverpool, Kugland.— Fited February 12th, 1906, 
Attempts have heen made in this country, not without 
| to use solid india-rubber tires in connection with air-supported 


ment of the spherical surfaces in the axial direction, so that end | 


| thrust is transmitted from one shaft to another without at the 


same time adversely affecting the flexibility of the connection | 


between the shafts. — February 5th, 1908. 


$754. February 27th, 1907..-IMpROVEMENTS IN OR CONNECTED 


WITH STEERING MACHINERY, by William George Gibbons, of 


Rosebank Ironworks, Edinburgh. 


Insteering apparatusit is generally considered desirable that there | 


be some form of elastic connection between the rudder head and the 
steering machinery. ‘This invention has for its object to provide a 
device, the propensity of which to slip is regulated by the inelina 
tion to the axial plane of counterpart inclines, and in which 
regulation of the spring sub-controlling the slipping of the inclines 
one upon each other is a matter of much greater simplicity than 
the regulation of a brake or similar appliance. 
provided for positively limiting the amount of slip which may take 
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‘The present invention consists in so constructing a pair of gear | 


wheels that one wheel has helical angular teeth and the other is 
made as a pinion, having a donble-threaded right and left-hand 


worm thread. which engages with the helical angular teeth of the | 


tirst wheel. 
of high ratios of gearing, yet give a more quiet running and a better 


engagement of the wheels. Preferably a worm of low pitch is 
employed. It is further stated that a gearing of this kind is more 
easily fitted, and requires less space than a worm gear, and, finally, 
owing to the greater length of the teeth, this gearing will bear a 
greater load than gears of equal width with straight teeth. The 
gearing consists of a larze wheel, if necessary, made in two halves, 
boltsd together, of which the ore half has left-hand and the other 
right-hand helical teeth, the teeth forming an angle with each 
other when the two halves of the wheel are fitted together, so that 
the wheel then has helical angular teeth. The second wheel of the 
gearing consists of a left and right-hand worm.— February 5th, 
1908, 


2360. January 30th, 1907.—IMPROVEMENTS IN FLEXIBLE SHAFT 
COUPLINGS, 
Untertirkheim, Waite mberg. 

This invention comprises improvements in flexible shaft 
couplings for shafts which are subject to bending in addition to 
torsional stresses, such as the main shaft of motor vehicles, which 
shaft forms an extension of the motor shaft in the direction of the 
change-speed gear. In travelling over rough or uneven ground 
this main shaft must follow the distortions of the vehicle frame 
within certain limits, and it has been found necessary to introduce 
jointed couplings in the said main shaft. These couplings for 
neutralising the bending strains must transmit with certainty not 
only the torque of the shaft, but also the end thrust which arises 
when coupling and uncoupling the motor to and from the shaft 
of the gear. According to this invention, there are certain features 
in combination which together give an efficient coupling. For 
it stance, one end of a shaft has a curved surface, which rests 


The Daimler-Motore n-Cesellschaft, of Fabrikstrasse | 


It is claimed that a gearing of this nature will allow | 





place. One example of the improved clutch device is shown in 
partial vertical section on the accompanying engraving. It will 
be seen that according to Fig. 1, there is carried upon a shaft 
between the steering machinery and the rudder head a clutch 
having upon one end a series of faces inclined to the axial plane. 
This clutch, whilst free to slide endwise upon the shaft, is also con- 
structed to rotate it by feathers when the gear is in operation. A 


move endwise, has upon its face similar inclines to those on the 
clutch. Bis operatively connected to a pinion which is loose on 
the shaft A, and driven from the steering gear, the communica- 
tion being by means of a friction clutch. A spring arranged 
axially acts between the clutch and an adjustable collar at the top 
of the shaft, a nut screwed thereon keeping the clutch engaged, 
and allowing the spring pressure to be varied.—VFebrwary 5th, 
1908. 
11,875. 
AND APPARATUS FOR, ANNEALING WIRE, by John 
toberts, of the Darlington Wire Mills, Limited, of 
lington. 

When the usual process of annealing wire is adopted, the wire 
generally emerges from the full open end of the annealing tube in 
such a condition that the surface of the wire scales off, thereby 
causing, not only a loss of weight, but also a diminution of its 
strength and aroughening of its surface. According to this inven- 
tion, it is said to be possible t. prevent the scaling referred to by 
filling the exit ends of the ordinary type of annealing tubes with a 
flame obtained from the combustion of inflammable gas and air. 
The well-known type of furnace is still employed, in which the 
fire-clay tubes are considerably greater in sectional area than the 
wire passing through them, and in which the ends are not: con- 
tracted, and therefore permit a joint or connection between one 
length of wire and another freely to pass, which would not be the 
case if the ends were contracted, or were fitted with covers having 
apertures only sufficient to pass the sectional area of a piece of wire. 





May 22nd, 1907.—IMPROVEMENTS IN THE MR&THOD or, 
Henry 
Dar 





Means are also | 


second member, B, free to rotate upon the shaft, but not free to | 




















chassis. This patent is for a device of the kind. The axle-box is 
| placed in the centre of a long piston. A smal] tube is provided, 

through which air under sufficient pressure is admitted. The draw 
| ing supplies the details. ‘There are four rather long claims. 
ENGINES, 


| 876,439. GOVERNING-GEAR FOR INTERNAL COMBUSTION 
Welly, 


| W. J. Crossley, Openshaw, Manchester, and J. Atkinson, 
Euglaud. Filed December 17th, 1906. 

| ‘There are two claims. The first runs as follows: —In an inter- 

nal combustion engine, the combination with the gas valve, a 
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vacuum cylinder, a piston therein and connected with the gas 
valve, means for controlling the air supply to the vacuum cylin 
der from the governor and springs operating on the valve piston, 
arrange to vary the time of opening of the gas valve which 
closes with the admission valve. 
876,489, Etecrric Raiway System, S. B. Rappleye and - 
Devine, Philadelphia, Pa.-- Filed November 22nd, 1906. 
The nature of this invention is clearly explained by the dra\ 








The object is to obviate risk of accident by so shielding the 
rail that it cannot be walked on. There are five claims. 
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FEBRUARY. 


Arrex delays and postponements, which were freely 
ascribed, and no doubt correctly, to the difficulties of 
harmonising the conflicting wishes of the varied sup- 
porters of the Government, the Navy Estimates were 
presi uted on the 24th of the month. They provide for a 
total expenditure of approximately thirty-two and a-third 
inillions of pounds, or about £900,000.more than last 


year. A large portion of this sum is to be expended on 





the works at Rosyth, which, it appears, are at length to | 


be pushed forward with some energy. It is estimated | 


that the whole scheme will cost about three and one- 
quarter millions, and will take ten years to complete. 
The provision for naval construction is not adequate. 
Only one new battleship of the first class is to be laid 


down, and one armoured cruiser of the largest type. | 
| for the limitation of miners’ labour to eight hours 


Amongst secondary ships, six fast protected cruisers are 
provided for, and sixteen torpedo boat destroyers. The 
relative proportion of the items is satisfactory, but the 
programme as a whole is far too small, from whatever 


aspect we regard it, and if an unfair burden is not to be | 


imposed on future years, the provisions of the present 
should be almost doubled. Readers will find it interest- 
ing to refer in this connection to an instructive diagram 
of the Dreadnoughts of the world which we gave in our 
issue of January 17th. 


An answer was given by Mr. Gladstone in the House 
of Commons on the 20th of the month to a question 
the number of fatal and non-fatal accidents 

The reply was extremely significant and 
Mr. Gladstone said that last year the percent- 


as to 
in factories. 
important. 


age increase of fatal accidents as compared with 1898 was 
56 per cent., and of non-fatal accidents 116 per cent. He 
endeavoured to minimise the figures by explaining that 


inany more.people are employed in factories now than 
ten years ago; that. machinery is in more extended use ; 
and that there is a more complete return of accidents. 
Such reasons are too thin to be convincing. The numbers 
are percentages, and whilst we admit that the percentages 
on a sinall number is not directly and fairly comparable in 
all cases with percentages on a great number, yet the dif- 
ference could account for a very small portion of 116 per 
Then, again, the charge that machinery is respon- 
quite untenable. 
nes are carefully fenced, and it takes no little skill to 
vet involved in an accident. Finally, as to the returns- 
The remarks may apply to minor accidents, but not more 
than a few fatal accidents escaped the coroner's inquest 
even ten years ago. Mr. Gladstone must feel that there 
is so:ne bigger and more general cause at work than those | 
he has mentioned. The companies that are ensuring 
employers under the Workmen’s Compensation Acts will 
tell him that in five or six years the rate per £100 of 
wages paid has doubled and trebled, and he will draw his 
own deductions. 


cent. 


ible i Now-a-days dangerous machi- 


| have on the whole done their work well. 
| time, they point out many instances of defective manage- 


So far the fates have decided against the proposed 
agreement between the Great Northern and 
Great Central Railway Companies. In another column 
we describe the proceedings which took’ place before a 
Court of the Railway and Canal Commission, towards the 
end of last month. -We need not, therefore, go into them 
As the matter at present stands, the Court has 
decided that the proposed agreement is not what was | 
contemplated in the Act—that the two companies are 
proposing something which they have not the power to do. 
However, matters are not to rest at this point, and per- 
mission to appeal has been given. The opposition to the 
agreement is undoubtedly strong, and evidently the other 
railvay companies whose systems in any way come into 
touch with the two lines in question have no inconsider- 
able fear as to the deleterious effect of such an agreement 
as is contemplated on their own undertakings. The 
hearing in the Court of Appeal is, therefore, likely to be 
of a lively nature and will be looked forward to with 
interest. What adds zest to the matter is that unless the 
agreement be sanctioned and made before the expiration | 
of the Act in July next, the whole of the present proceed- 
ings must fall to the ground. 


working 


again. 


On the first of the month the Lords of the Treasury 
expressed their approval of the recommendation made by 
the special committee appointed at the end of 1906 to 
inquire into the work performed at the National Physical | 
Laboratory, particularly as regarded interference with | 
private testing houses. The report has now been issued, | 
and a long abstract of it will be found on another page | 
of this issue. The findings of the committee will satisfy | 
the moderate, but not the uncompromising man. The 
“commereial work of the Laboratory” has been divided into 
two kinds, “ contractual” and “investigatory.” The latter 
term, which, like its fellow, has, we believe, been invented by 


| time. 


precisely research in the accepted sense of the term, | with the municipality any liability involved in guarantee- 
but work of investigation to discover if a new material, | ing interest on Port Stock required to be raised for the 


for example, is suitable for a particular purpose. 


Tests | 


of this kind the Laboratory is to be allowel to undertake | 
as freely as it pleases, but ordinary contractual work, that | 


is, routine testing and so on, is to be left to the private 
laboratories. 


This is a fairly good arrangement, but we | 


regret that two members of the committee should desire | 


to see all embargo on the work of the Laboratory removed 
in ten years’ time. It will be just as unfair for the 
Laboratory to compete with private houses ten years 
hence as now. An important recommendation to which 
attention may be directed is that the fees of the 
Laboratory should not undercut the recognised private 
fees. 


On the 20th of the month the Government Bill 
was brought forward by Mr. Gladstone and read a first 
Its object is to limit the number of hours that a 
miner may spend underground to eight per day from bank 
to bank. An inspector is to decide how long is to be 
allowed for the descent of the shaft at each pit. Mr. 
Gladstone took it in an explanatory instance at half an 
hour. Then if the first man of a shift left the bank at 6 
he must be up again at 2 o'clock, whilst the last man 
leaving at 6.30 should be up again at 2.30. Obviously, as 
it was impossible to ensure that the man first to descend 
was the first to return, an actual eight hours for each 
man could not be attained, but an average of eight hours 
for the shift was secured. The meal time is, of course, 
included as heretofore, and the result is that out of a total 
of eight hours for which he is paid, the miner will be use- 
fully employed for less than six and a-half. The Bill 
passed its first reading, but there is a strong feeling 
against it in the country, and its future progress will 
meet with powerful opposition. Oddly enough, the 
very people most interested in the question appear to 
be actually opposed to it, for, as our provincial corre- 
spondents have shown, the miners in many districts 
are not in favour of the reduction, and even where 
they are supporting the Bill they are but half-hearted 
in their That the effect of the measure 
if it ever becomes law would be to cause a serious rise in 
the price of coal—probably by about 10 per cent.—is 
asserted by many powerful commercial interests. 


advocacy. 


Tue report of the Royal Commission on Lighthouse 
Administration appointed in 1906, under the chairmanship 
of Mr. Gerald Balfour, was issued in February. The 
members of the Commission are not unanimous in their 
Mr. Ennis—dissenting from the views of 
No less than 


findings, one 
his colleagues on several important points. 


| four previous inquiries have resulted in strong recommen- 
| dations for the constitution of a central administrative 
| control of lighthouses, but the latest Commissioners con- 


tent themselves with placing on record their conviction 
that the present administrative bodies, though not ideal, 
At the same 


ment arising out of the present anomalous constitution 
of the authorities. It will be recollected that the con- 
stitution of the Commission was severely criticised at the 
time of its appointment, and the shipping interest gene- 
rally have held aloof from the proceedings mainly on the 


| sround that there was no representation of shipowners 
g P 


among the members. Only twenty-nine witnesses were 
examined, and these would appear to have been for the 
most part representatives of Government departments, 
and the lighthouse authorities. The report recommends 


| the abolition of the Advisory Committee on Lighthouses 


appointed by Lord Ritchie in 1899, which seems to have 
been of little practical service. No radical changes are 
proposed, and the whole question of lighthouse adiminis- 
tration will remain, so far as the Commission are con- 
cerned, very much in the unsatisfactory condition existing 
at the present time. The principal recommendations of 
the report are :—(1) The institution of a system of retire- 
ment, with pensions at the age of sixty-five for the acting 
Elder Brethren of the Trinity House; (2) the assignment 
of an Elder Brother to act as assessor to the Scotch and to 
the Irish Boards respectively; (3) the constitution of a new 
Lighthouse Committee in place of the Advisory Committee ; 
and (4) the abolition of the statutory control of the 
Trinity House over the Scotch and Irish Boards, 


THe London County Council have replied to the 
request of the President of the Board of Trade to be 
informed whether or not they would be prepared to con- 
tribute to the cost of improving the channel of the river 
Thames, and to guarantee the interest on port stock in 
the event of a new general authority being constituted 
for the Portof London. They have stated that in view of 
the national interest in the Port of London, and the fact 
that the trade of the capital is a matter of Imperial as 


the committeo, is intended to cover such work as is not | well as of a local concern, the Governnient should share 


| 





acquisition of the dock companies’ undertakings, and the 
improvement of the Port and docks. Subject to the 
Government being willing to share such liability and to 
their being satisfied that the interests of the ratepayers 
are adequately guaranteed, the Council are prepared to 
give the required guarantee. With reference to the 
dredging and improving of the river channels, the cost of 
which Mr. Lloyd George proposes should be met by the 
City Corporation and the County Council, the Council 
consider that the powers obtained by the Thames Con- 
servancy in 1905, if extended as proposed in the Con- 
servators’ Bill introduced this session, provide sufficient 
means whereby the channel may be gradually improved 
from the Nore to the site of the old Thames Tunnel. 


) Having regard to all the circumstances they have informed 


Mr. Lloyd George that they are not prepared ww» make any 
contribution towards the cost of improvement of the 
river. Mr. Lloyd George, at a conference with the repre- 
sentatives of the Council, intimated that the Port 
Authority would not be a municipal authority, and that 
the dock properties would be acquired by the Authority 
either on terms to be mutually arranged before the Bill 
was passed, or, failing this, the Port Authority would have 
power to acquire the undertakings by agreement subse- 
quently. He also intimated that dues on goods would 
have to be imposed, as well as some licensing charge on 
lighters, and that the existing dues on shipping, as pro- 
vided for by the Thames Conservancy Act of 1905, would 
be continued. 


Tue Admiralty Committee on Deep Water Diving 
was appointed in August, 1905, and _ consisted 
of Captain F. T. Hamilton, R.N., M.V.O., President, 
Professor T. S. Haldane, F.R.S., Captain R. H. 8. Bacon, 
R.N., D.S.O., and Captain E. Lees, R.N., with Staff- 
Surgeon O. Rees, R.N., as secretary. Experiments have 
been carried out for the Committee by Lieutenant G. C. 
Damant, R.N., Mr. A. Y. Catto, R.N., and Dr. A. E. 
Boycott, of Oxford. A report was completed and pre- 
sented to the Admiralty at the end of 1906, but its 
publication has been delayed pending the completion of a 
further series of experiments carried out at the Lister 
Institute, and has only just been issued. It is a 
most interesting document, and proves that diving 
operations can be carried out with safety in depths 
up to 210ft., provided proper precautions are adopted 
and suitable appliances used. Both Lieutenant Damant 
and Mr. Catto descended to that depth off the coast 
of Scotland, and experienced no ill results. The Com- 
mittee report that the respiratory distress which, under 
the conditions of diving hitherto obtaining, usually pre- 
vents divers from working at more than very moderate 
depths, such as 15 to 20 fathoms, is due to the pressure 
of carbon dioxide in the air in the helmet, and can be 
entirely obviated by increasing the supply of air in direct 
proportion to the increase in the absolute pressure. To 
enable a sufficient supply of air to be delivered to the 
divers two or more pumps should be coupled together when 
operations are being carried out in depths exceeding 
18 fathoms. The serious dangers arising from the libera- 
tion of bubbles of nitrogen in the blood and tissues on the 
ascent of a diver from deep water can best be met by 
—(1) Limiting the time spent in deep water; and (2) 
ascending most of the distance rapidly, and afterwards 
making the last part of the ascentin stages, with stoppages 
interposed. The Committee recommend that further 
experiments on certain points be carried out. Lieutenant 
Damant has recently been appointed Inspector of Diving 
in the Navy. 


On February 6th the first part of a very remarkable 
railway was opened for traffic. This line will, when com- 
pleted, join Key West, which is nearly at the end of the 
curious line of islands or keys, as they are called 
that extend for a number of miles nearly due west of 
the southernmost points of Florida, with the mainland. 
We described this undertaking in our issue of the 21st ult. 
The new railway starts from Miami, in Florida, and will, 
when completed, be some 156 miles long. Of this length 
about 109 miles have been completed, leaving 47 still to 
construct. After leaving Miami the line traverses a region 
known as the Everglades, where the land is hardly above 
sea-level, and is practically a vast swamp. From Miami 
to the coast is 45 miles. For the remaining 64 miles 
to the temporary terminus at Knight's Key the railway 
has been termed amphibious. It goes by sea and land 
indifferently, and follows the low-lying coral keys, where 
they are in its path, crossing the intervening stretches 
of sea on embankments, built up from the ocean bed 
itself, or on viaducts support:d on piles, which in turn 
are anchored to the coral bottom. On such embank- 
ments and viaducts the line is carried for more than 
half the distance. Some of the viaducis are only a few 
hundred feet long; one, however, has a length of 
over 5} miles, and the others vary between these two 
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extremes. The total cost of the undertaking, when com- 
pleted, is estimated at £2,000,000. It will reduce the 
sea passage to Havana to 90 miles. 


Ix our issue of the 14th ult. we gave abstracts from 
three Blue-books on “ Shooting in the Navy in 1907,” 
which had just then been issued. The results as set out 
in these three books give rise to nothing but satisfaction. 
Taking everything all round, a larger number of rounds 
was fired, and the percentage of hits was higher in the 
case of all arms in the service than had been the case in 
former years. The year 1907 was a good deal better 
than the year 1906, but these two years are both of 
them very much in advance of the years which went 
before them. Thus, with the big guns the percentage of 
hits to rounds fired in 1907 was over 2} times more than 
it was in 1898. ‘With the light quick-firer the relative im- 
provement has not been quite so great; but, neverthe- 
less, the shooting of 1907 showed a percentage of hits to 
rounds fired very nearly double the figure for 1905—two 
years previously. There is not a doubt of it that the 
shooting of our Navy is of a high character. The men 
are thoroughly keen, and take an immense interest in 
their work. We doubt if even on land a better result than 
79°13 per cent. of hits to rounds fired could be obtained 
with heavy guns ; yet this was the net average result pro- 
duced by 121 ships using 1365 guns. In some quarters 
there has been a tendency to cast doubt upon the utility 
and genuineness of the trials, but in the absenee of more 
convincing proofs than are yet forthcoming, we prefer to 
accept the results as shown, as being perfectly fair and 
above-board. 


On the 25th of last month the first section of the 
Hudson and Manhattan Railroad Company’s tunnels 
under the Hudson River was opened for public service. 
This section is known as the up-town or Morton-street 
Tubes, and is composed of twin tunnels running from 
Hoboken, New Jersey, to the intersection of Sixth- 
avenue and Nineteenth-street in New York City. The 
distance is 2°85 miles. Our readers are already in pos- 
session of details of the huge undertaking for the 
provision of better transit facilities in and around New 
York, and it wil! not, therefore, be necessary to refer to 
them at length at the present moment. Suffice it to say 
that the system, of which the section recently put to 
work is a portion, will, when completed, comprise 18 miles 
of under-river and underground railway. The tunnels 
possess a number of interesting engineering features. 
The original shaft at the westerly end is 30ft. in diameter 
and 65ft. deep. The exterior of the northern tunnel is 
19ft. 5fin. and the interior diameter is 18ft. 1}in., while 
the figures for the southern tunnel are 16ft. Tin. and 
15ft. 3in. respectively. Both tunnels were excavated by 
Greathead shields. Originally it was thought that 
only silt would be encountered, but as a fact, rock and 
boulders were met with and necessitated the construction 
of a heavy apron projecting some 6ft, in front of the shield 
at the top. Under this the workmen could get at the rock 
to blast it, and so enable the shield to be pushed forward. 
The northern tunnel, which was begun many years ago, 
was abandened when only partly made, and it filled with 
water. Nevertheless, it was when pumped oui, found to 
have suffered very little. 


At a meeting held on the 25th at the Royal Society 
of Arts, Sir Hanbury Brown read a paper on “ Irrigation 
in Egypt under British Direction.” The author traced 
the operations of the irrigation service in Egypt from 
1883, when it was put under British direction, and he 
described the Delta barrage, which he deemed the most 
important irrigation work in Egypt, for upon it the wealth 
of the country chiefly depended. In consequence of the 
better water supply obtained in summer by its action it 
was stated that the cotton crop had been doubled, having 
increased from 3,000,000 to 6,000,000 cwt., or in value 
from £7,500,000 to £15,000,000. Meantime the cultivated 
area of Egypt had increased from 5,000,000 to 6,000,000 
acres, and the value of land had been doubled, and whilst 
these benefits were accruing the land tax had been 
reduced from £5,000,000 to £4,500,000. If these 
results were, he said, represented by figures giving their 
money value, it would be found that the return for the 
special expenditure of under £4,000,000 incurred in bring- 
ing these results about was several hundred per cent. 
Reference was also made to the Assiian dam and the 
works subsidiary to it. These have not yet reached their 
full development; but it was pointed out that the actual 
estimated benefit which had resulted from them to Middle 
Egypt up to the end of 1906 was a rise of rental value 
of £E1,770,000, and of sale value of £E23,539,000. 
There were about 300,000 acres converted from basin to 
perennial irrigation out of a total of 400,000 acres to be 
eventually converted. Lord Cromer, who presided at the 
meeting, also added some interesting remarks concerning 
the prosperity of Egypt. He expressed the opinion that 





in the next fifteen to twenty years £20,000,000 might 
very advantageously be spent upon Egypt and the Sudan 
in irrigation, and he considered that there would not be 
any very great difficulty in arranging for this large 
financial outlay. 


DecuaRations defining the attitude of the German 
Postal Administration towards questions of — special 
interest to inventors of radio-telegraphic apparatus were 
recently made by the twenty-first Commission appointed 
by the Reichstag to carry on preliminary investigations 
into the scheme for the State monopolisation of radio- 
telegraphic stations, and published in the middle of 
February. The Imperial Postal Administration has 
adopted a neutral attitude towards all wireless systems, 
and has entered into no agreement which involves any 
preference to any particular system. The monopolisation 
of the radio-telegraphic field by any one system to the 
detriment of others is just what the International Radio- 
Telegraphic Convention is intended to prevent. The 
Administration does not specially favour the “ Tele- 
funken ” system, but will give the same consideration to 
all others. Only the degree of excellence of the results 
attained will be decisive. Of course, only such systems 
can be considered as comply with the general con- 
ditions which have been laid down, the principal among 
which is that the systems shall guarantee the transmit- 
tance and receiving of messages to and from any other 
system of apparatus. Under these conditions the Marconi 
system in particular would also be admitted. The belief 
that the Marconi system is dominating the world is, it is 
said, erroneous. The Marconi system is being used in 273 
stations (165 land and 108 ship), the Telefunken system 
in 642 (225 land, 417 ship), the de Forrest in 202 (93 and 
108); other systems aggregate 387 (238 and 149). Ger- 
many is also negotiating with inventors of other systems. 


Tue labour troubles on the North-East Coast, caused 
by the strike and lock-out of several unions connected 
with the shipbuilding trade, was increased by the decision 
of the members of the Amalgamated Society of Engi- 
neers, the Machine Workers’ Association, and the Steam 
Engine Builders’ Society, to strike also as a protest 
against a reduction of wages, which has been in debate 
since November last. In the middle of the month a 


ballot was held, and the men, following the advice of | 


their officials, decided by a large majority to come out. 
great many did so, and a serious struggle appeared to be 
imminent, but Mr. Lloyd George arranged a meeting 
between Sir Andrew Noble and Sir Benjamin Browne on 


the one side, and Mr. Barnes and Mr. Gardiner on the | 
other, and after a prolonged consultation the emplovers | 
agreed to allow the current wages to hold till Easter, | 
when the whole matter is to be submitted to a referee. | rendezvous of the leaders of commerce in the Manchester 
This was accepted provisionally by the labour representa- | 


tives, and put to the ballot. It was rejected by the men, 
but new proposals were immediately submitted and seem 
more likely to be accepted. The engineers’ strike will, in 
that case, come to an end, and it is possible that the ex- 


feeling in those trades is particularly strong and bitter, 
and it is feared that the dispute will continue for some 
weeks yet. The total number of men out is, however, 
less than was anticipated, for the employers, in view of 
the prevailing distress, have withdrawn the lock-out 
notices against affiliated trades, and are giving as much 
work.as they can; but the statement that the rates of 
wages on the Tyne must be assimilated with those on 
the Clyde which they made some days ago has come like 
a thunderelap upon the workers, and may cause a pro- 
longation of the trouble. 


Arter a brief and useless existence, the London County 
Council’s steamboat service has come to anend. At the 
meeting of the Council on the 18th it was decided that 
sixteen of the boats should be refurbished at the cost of 
£200 apiece, and offered for sale or charter. With the 
melancholy example of previous Thames services before, 
it is hardly probable that any company will use them in 
the metropolis, and if they are to remain on the river at 
all it must be far from their present field of operation. 
Few people will regret their departure; they have cost 
Londoners over forty thousand pounds a year to maintain, 
and they will leave behind them when they go a debt of 
over one quarter of a million. We fear a difficulty will 
be found in disposing of them, but in any case they are 
to run no more as L.C.C. boats, for it is cheaper to lay 
them up altogether than to work them at a loss. Two 
suggestions may be made. First, that some of them may 
be permanently moored at suitable places, and converted 
into playgrounds for street children. This plan has been 
adopted with success in New York. And secondly, that 
one of them at least be placed in a prominent position 
in the river as a perpetual warning to future Councils! 





| of members. 
| hours a building one-quarter the present size would be 
eae | more than sufficient for the needs. It is on account of 
ample may be followed by the shipbuilders, but the | 





On the 11th of the month a weak discussion, oy, the 
Nationalisation of Railways, took place in the House of 
Commons. The motion was brought forward by Mr, G. 
Hardy, was seconded by Mr. Chiozza Money, and was 
opposed by Mr. Perks and by Mr. Bonar Law in an able 
speech, in which he referred to his own experiences with 
the railways when he was at the Board of Trade. The reply 
by Mr, Lloyd George was temperate. He did not, from 
his experience in the same office, agree with Mr. Iionap 
Law that the railway companies could not make better 
terms than they did. He had ‘come across several 
instances where the rates appeared to him inequitable, 
but he admitted that the subject was complex, anid he 
suggested that an inquiry into traffic and rates iight 
result in some improvement in the conditions. Such a 
body is now sitting. It consists of four representatiy.s of 
the Board of Trade, seven general managers of rail\ ays, 
and ten gentlemen connected in one way or another with 
big commercial interests. It is, in a sense, informal, and 
whilst it will principally concern itself with the relation. 
ship of railways and commerce, it is unrestricted by any 
parliamentary reference, 


Ir seems to be a foregone conclusion that the Goy «rn. 
ment are about to introduce a new system of taxation for 
motor vehicles, but on what method the new taxes vill 
be based does not appear at all clear. At the present 
time motor vehicles are taxed according to weight, and 
we saw the other day that a body of motorists were 
advocating this system in the future. We are, however, 
of opinion that a power basis would be more equitable, and 
might also go a long way to prevent the abuse of tlie 
rights of the road, which are so common on the part of 
a certain class of drivers, by restricting the use of 
abnormally powered cars. On the assumption that most 
motor car owners already contribute to the general taxa 
tion of the country by income taxes, and as ratepayers to 
the upkeep of the roads, they are entitled to consideration 
so long as they use the roads in moderation, and it is upon 
this ground that taxation by power seems to meet the 
necessities of the case. At the present time it is possible 
to place a 100 horse-power engine in a car weighing less 
than two tons—the tax on which is four guineas, whereas 
the minimum tax for a four-wheeled vehicle is two 
guineas. What is wanted, then, is a graduated scale 
which will leave the tax on the car belonging to the 
“man of moderate means” as the basis. In this way 
the users of motor cars will be taxed both in accordance 
with the damage they inflict upon the road and also with 
regard to the extent of their luxuries. The difficulty 
of establishing a suitable formula for calculating the 
horse-power of engines is one which is not difficult to 


overcome, 


For two periods of one hour each per week the great 


district, namely, the Royal Exchange, is no longei 
capable of containing the whole of its several thousands 
On the remaining tive days and some 


these two short periods that the proprietors have been 
brought face to face with a difficult problem. At a meet 


| ing held a few days ago two alternatives were brought 
| forward. One of these is to increase the annual subscri)) 


tion fee of the members, whereby it is considered 
probable that the number will be reduced, leaving more 
space for those that remain, and the other is a very large 
extension of the building. The former is a step which 
must not be taken without weighty consideration, as it 
may prove a handicap on Lancashire industry, and the 
other—a very large extension of the Exchange —is 
rendered difficult by the peculiar situation of the build 
ing. This absolutely precludes developments on three 
out of the four sides, and even to extend on the fourth 
side an Act of Parliament will be required to obliterate 
a by no means unimportant thoroughfare. There is also 
the artistic point of view to be considered, and it is difh- 
cult to see how the present handsome structure can be 
enlarged without depriving it of the fine architectural 
features on which Manchester men are wont to pride 
themselves. There is something to be said in favour of 
other proposals to erect a new Exchange either on the 
site of the old Infirmary, which is just about to be aban- 
doned for a new building, or on a site close to the present 
one. The first is the finest position in the city, and one 
worthy of its most important building. 


Turk: is every indication that the long talked of pro- 
ject for the building of a canal connecting the Danube 
and the Oder will shortly be taken up in earnest by the 
Austrian Government. Dr. Fiedler, Minister of Com 
merce, last week informed a deputation from Briihn that 
the Cabinet intended asking Parliament to grant a con 
siderable sum on account of the work, and as the political 
conditions were now much more favourable for the enter- 
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prise it was thought that there would be no difficulty in 
getting this done. President Koerber brought in the 
frst Bill for the canal in 1901, but found no oppor- 
tunity for putting the measure through. But now not 
only has the parliamentary situation greatly improved, 
but public sentiment is also stronger in favour of the 
canal, lirgely because of the very inadequate railway 
facilities in the territory through which the proposed water- 
way would run, New detail plans are now nearly completed 
according to which the canal will cost some fifteen 
millions sterling. These figures are somewhat startling, 
as the first estimates, made back in the nineties, put the 
at only about six millions. But these first figures 
are now declared to have been based upon very super- 
ficial data, without due allowance having been made for 
the geological and hydrostatical conditions. Also the 
ices of raw material and labour have gone up very 
The new estimates 


cost 


I ; 
considerably in the past few years. 


have been prepared from trustworthy data, and there is 
no reason to suppose that the actual cost will greatly 


exceed them. we 


Tur Royal Automobile Club has now published the 
conditions and rules-appertaining to the trial of touring 
cars. which is to be held during the coming summer. 
Many makers have for some time been of opinion that 
such events no longer serve any good purpose, or, at any 
rate, do not afford sufficient compensation for the trouble, 
expense, and disappointments encountered by competitors. 
Such competitions must of necessity introduce the elements 
of fortune, and those that are favoured meet with a reward 
which is out of proportion with the frequently doubtful 
superiority of the successful competitors. The advantage 
of the new departure to be made this summer is that the 
successful cars will be known as soon as the trial is finished. 
This is a desirable feature, and it will be brought about by 
first running a tour of 2000 miles on the conimon roads, 
and afterwards running a race of 200 miles on the Brook- 
lands track. The will be divided into classes in 
weordance with the engine ratings, seating capacity, 
wind resistance, area, &c., and will be subject to time 
penalties for delays in the touring trial. These time 
penalties will form the handicap in the final race. For 
instance. if two cars in the same class run through the 


cars 


tour without any delays their scores will be the same, 
they will meet on level terms in the final race. Should, 
however, one lose, say, thirty minutes on account of road 
troubles, this car will have to be penalised to this extent, 
and it will remain to be seen whether its speed merits 
will compensate for its faults or misfortunes on the road. 
In this manner the result of the competition will be 
known immediately that the cars have passed the winning 
post. 

PLANs have just been approved by the Ministry of 
Commerce and the Post-office for greatly extending the 
telephone service throughout the Austrian empire. New 
trunk lines of considerable length are to be built as well 
i; shorter inter-urban lines. Altogether the construction 
work will eost more than half a million sterling. There 
is to be a second trunk line built between Vienna and 
Innsbruck ; another between Vienna and Trieste; and a 
third, entirely new, between Vienna and Lemberg. From 
Innsbruck new lines are to be built to Feldkirch and 
Bregenz, connecting with the Swiss and South German 
telephone systems, and a second line from Innsbruck to 
Bozen and the South Tyrol. It is also intended to build 
a line along the Danube in connection with the service 
for making reports as to the height of the river. Several 

are to be constructed in Bohemia 
The demands upon the telephone service in 
steadily increasing, particularly in the 
southern provinces. In Trieste, for instance, last year 
over three hundred applications were received for new 
telephones. In Vienna the demand is so far in excess of 
the supply facilities that applicants have frequently to 
wait twelve months, and even longer, before they can get 
a telephone fixed. The resources of the present cen- 
tral stations are severely taxed, and nearly a third of 
the £500,000 to be expended this year will be devoted to 
extending and improving them. 


short lines and 
Moravia. 


Austria are 


T'ne Institution of Mechanical Engineers has had, we 
are glad to see from the annual report, a prosperous year. 
It continues to enlarge its roll of members, which now 
contains over five thousand two hundred and thirty naines, 
and its zeal for the cause of mechanical engineering is 
unabated. The research committees particularly appear 
to be doing good work, and the decision to increase them 
is to be weleomed. As a result of suggestions made by 
members at the invitation of the Council some months 
1g0 information is being collected on the present state of 
knowledge with regard to refrigerating machinery, the 
transfer of heat across metallic surfaces, and the action of 
steam passing through nozzles. All three subjects are 
likely to lead to valuable inquiries, and probably com- 
mittees to deal with all of them will be appointed at once 
or in the near future. 





RAILWAY GAUGE CONVERSION IN 
MANCHURIA. 


Tue line between Hsin-Min-Fu and Mukden in Man- 
churia, which is about thirty-eight miles in length, was 
laid down by the Japanese during their war with Russia. 
The gauge was 8ft. 6in., and the line was taken over 
during 1907 by the Chinese authorities as an extension of 
the Imperial Railways of North China. A point of 
interest in this line to engineers lies in its recent conver- 
sion to the standard 4ft. 8}in. gauge. The work was 
carried out without any serious dislocation of traffic, as 
two passenger trains were run daily each way. A com- 
paratively small gang of workmen was employed, there 
being not more than 250 at work at any one time. 

The work of conversion was carried out in three distinct 











Mee Standard Gauge Train 


{ 
was carried out, and of the line itself. We are indebted for 
| the photographs from which our engravings have been 
| prepared, and for the information given, to Mr. W. 
| M. Bergin, who was engineer-in-charge for portion 
| of the work. Referring in detail to the engravings, Fig. 3 
|represents the narrow-gauge station at Hsin-Min-Fu. 
Through this passed one narrow-gauge track and one track 
both narrow and standard. On the platform may be seen 
Chinese troops waiting to be conveyed to Mukden. The 
Chinese flag is flying over the Japanese wooden station 
buildings. The track was inspected by engineers of the Im- 
perial Railways of North China previous to the taking over 
of the line by the Chinese authorities from the Japanese 
South Manchurian Railway Company. Fig. 4 shows 


one of the narrow-gauge trains and an _ inspecting 
party. Fig. 5 shows a portion of the line under alteras 
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operations, as follows :—In the first operation, galigs of men, 
varying from ten to twenty, worked right through 
with claw-bars, claw-wedges, and hammérs, pulling out 
all dog-spikes from alternate sleepers. This did not 
necessitate any alteration in the runhing of the narrow- 
gauge trains, as the maximum speed had always been 
under twenty miles an hour. The spikes, as they were 
pulled out, were stored conveniently for future re-spiking. 
A gang of three labourers and two carpenters then went 
through and marked on the sleepers a line 7}in. outside 
the base of the rails on one side. 

The second operation consisted in the actual alteration 


| tion. In this case the embankment for the widened 

gauge has been re graded, and made up to a full top width 
| of 18ft. Fig. 6 aiso shows portions of the standard and 
| narrow gauges. In this case, however, the line here is to 
be diverted, and therefore the bank has been left as handed 
| over by the Japanese. It was necessary, of course, for 
| passengers to change from one train to another when the 
| break"in the gauges was reached, and Fig. 7 shows them 
| travelling on foot between the two trains. Figs. 8 and 9 

show two views, one looking north-west and the other 
| north-east of the timber trestle bridge constructed by 
'the Japanese over the Liao River during 1905-6. The 
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of the gauge. This was done by gangs working in three 
divisions. The first division. drew out all outside spikes, 
leaving the inside spikes. The second division spiked 
(alternate sleepers only) one rail to the mark put on by 
the carpenters. and the third division spiked the other 
rail to gauge on the same sleepers. This second operation 
was begun on the morning of June 21st, 1907, and was com- 
pleted to Mukden on the morning of June 29th. The standard 
gauge train from Hsin-Min-Fu and the narrow-gauge 
train from Mukden ran twice daily, to arrive as near as 
possible at their respective rail-heads at the same time ; 
the distance apart of the two trains was usually about 
4 to } mile. This was due to the delay which 
would have been caused by allowing the completed standard 
gauge to approach close to the narrow gauge from which 
all the spikes had not been removed, and also to the 
necessity of accommodating the platelayers in both stan- 
dard and narrow gauge cars, which were worked forward 
on either side of the break, as the work progressed. The 
sketch-diagram—Fig. 1—shows the method of work. 
The third and last operation consisted in removing the 
inside spikes left by the first operation, and then com- 
pleting the spiking of the standard gauge track. 

Such are the general features of the work; but this short 
account must omit many interesting items, such as prepar- 
ing irregular sleepers to suit the new gauge, special 
considerations on curves, points and crossings at stations, 
&e. The work was carried out by contract at so much 
per mile by one of the Chinese track-inspectors of 
the Imperial Railways of North China, and all the men 
were the ordinary Chinese platelayers, drawn from the 
maintenance and other gangs. A map of a portion of the 
line. showing the diversion at the Liao River, is given 
in Fig. 2. 

It may be of interest to note what the Chinese workmen 
can do under special cireumstances. The gangs started 
work at 4.30 a.m., without any breakfast, and damper 
cake was served out to them to eat while they worked. 
At about 8.30 a.m. another cake -was served out to them; 
this also was eaten without the work being stopped. 
Dinner was taken at noon, when. all the men knocked off 
work for an hour. Dinner consisted of rice damper,cake 
and vegetable soup. Again, at about 4.30 p.m., damper 
was served out, and at 7.30 p.m., a supper similar to 
the dinner was given to every man. This routine 
was continued for eight days with but little falling off in 
efficiency towards the end. There was no driving, and 
all the men were working simply for what they could 
make in the way of food and wages. The food was 
supplied by the contractor, and the wages paid were about 
double the ordinary rates, but varied considerably 
according to the skill of the workers. 

This series of views given on page 246 gives an excel- 
lent idea of the general conditions under which the work 
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length of this bridge is about 2500ft. The construction of 
the approach bank to the new bridge which is to take 
the place of this trestle bridge may be seen in Fig. 10. 
In Fig. 9 may be seen a narrow-gauge special train run 
for the Viceroy Hsii, whose saloon is in the middle. 


SPITTLEGATE IRONWORKS, GRANTHAM. 


ALTHOUGH. Grantham’ is famous as the birthplace of 
Isaac Newton, it-is probable that most people associate 
the name of this town with a firm of agricultural imple- 
mert builders and engineers. At any rate it would be quite 
safe to assert that the name of Hornsby is much more fami- 
liar than that of Newton amongst farmers, since the firm 
has been in high repute for close upon a century, and 
at the present time probably supports about one-third of 
the entire population of 18,000 which Grantham possesses. 
The origin, development, and growth of the Spittlegate 
Ironworks are decidedly interesting. Richard Hornsby, 
the father of the present members of the firm, was a far- 
seeing man. He commenced business in the town in 
1815, and established a small works on the Great North 
Road for the manufacture of seed drills, small winnowing 
machines, threshing machines worked by both animal and 





manual labour, and the still more humble washing 
machine. Notwithstanding the conservatism of the 


farmer, Hornsby soon began to make headway, and 
between the years 1840 and 1850 the works included 
among its output power threshing machines, portable 
steam engines, and straw elevators. Later the firm took 
up the building of traction and stationary engines. At 
the great 1851 Exhibition Hornsby’s received an award for 
a portable steam engine, and for some years afterwards 
had practically a monopoly of the production of this 
class of prime. mover. Between 1860 and 1870 the 
agricultural side of the works was developed to inelade 
the produetion of grass mowers and reapers, and in the 
eighties the self-binding harvester made its appearance. 
What the British farmer would now do without this 
ingenious piece of mechanism, in view of the dearth of 
' agricultural labour, it difficult to conjecture. As a 
labour-saver, when the demand for workers at its 
highest pitch every autumn, the self-binding harvester 
holds a unique position. 

In the production of harvesting machines, competition, 
both on the part of home builders and makers across 
the Atlantic, has been keen for many years, but 
Hornsby’s have been able to maintain a high position with 
their machine, in spite of the remarkable aevelopments 

| abroad and the cutting of prices. And so it is, that 
| although not many years ago harvesting machines came 


| within the reach of only the wealthier farmers, at the pre- 


is 
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sent time many of the humblest members of this great 
national industry can afford to purchase their own 
machines. Without giving the actual figures, it may be 
said that, owing to competition and by the aid of more 
perfect manufacturing systems and appliances, the pur- 
chasing. power of a sovereign i; now equal to at least 
two sovereigns some twenty years ago. 

Further evidence of the far-seeing policy of the firm 
of Hornsby’s was given in 1890, when the building of 
oil ‘engines was taken up under the Hornsby-Akroyd 
patents. Our readers do not need to have re-told the 
history and development of this kind of motor. Hornsby’s 
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inclines of 1 in6. Although the tractor evolved was not | binding harvesters. The cycle of the seasons is completed 
of prepossessing appearance, it proved capable of exceed- | by the production of trussers, which continues until th, 
ing the task required of it, and ran 58 miles without | early autumn. A large volume could be written on a 
replenishing fuel cr water. The maximum power given | principle, development, and manufacture of the self-bindey 
off was about 80 B.H.P. The oil engine has also been ap- | alone, but we are now chiefly concerned with the method; 
plied by this firm to locomotive tanks at Woolwich Arsenal. | of manufacture carried on atGrantham. Itmay, however. 
Another interesting application of the Hornsby oil engine | be permissible to divert briefly to show how by gradual 
is that of compressing air for signalling purposes as used | improvements the weight and draught of these implements 
by the Trinity San It says much for the commercial suc- | have b2en brought down to compare favourably with those 
cess of the oil engine that the number of men employed in | produced across the Atlantic. Formerly, owing to the 
jhis department has increased 35 per cent. in the last | amount of timber used in the building of these machines 
five Tyears.' } At the present time the total number of | the weight of a standard machine was’ about 16 cw. 
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Fig. 17—PLAN OF THE SPITTLEGATE !RONWORKS, GRANTHAM 


probably saw in it a simple means of generating power | 


which would appeal to the agriculturist. The small 
agricultural oil engine now forms only a small propor- 
tion of the total output, but the main principle on which 
the engine originally worked remains the same as when 
first introduced. The chief feature of this engine is, of 
course, the absence of extraneous ignition apparatus. The 
motor is of the 4-cycle pattern, and the oil is injected by 
a pump into the hot vaporiser, into which heated air 
compressed by the back stroke of the piston is forced, and 
the mixture ignites spontaneously. The vaporiser is 
maintained at a red heat by the combustion and explosion 
of the gas and air at cach alternate stroke. At starting 
the vaporiser has, of course, to be heated by a lamp, 
but this is unnecessary after the engine has been set 
in motion. The first engine had the hot vaporiser, 
and a compression of about 25lb. per square inch, and 
though 15 horse-power was considered a large unit at 
that time, 1 brake horse-power was obtainable on a pint 
of oil. Improvement in design were steady and con- 
tinuous, and in 1897 the firm adopted a water-jacketed 
vaporiser, which enabled the compression to be raised to 


persons employed at the Spittlegate Ironworks is 2150. | whereas at present built the weight does not exceed 
Besides oil engines and implements, the company is now | 14 cwt. Timber has been displaced wherever possible by 
building at Grantham several sizes of the Stockport | steel and light castings of the toughest material. By thus 
gas engine and suction gas producer plants. The imple- | reducing the weight and improving the bearings and 
ments which are built at Grantham include reapers, | lubrication the draught has naturally been reduced. The 
mowers, binders, trussers, ploughs, and drills, besides | delicate yet simple and almost human knotting mechanism 


malleable iron ships’ blocks, mooring swivels, &c. 
The ground on which the works are situated measures 
about forty acres, and the works extend along the Great 


| has also undergone improvement. 
The manufacture is conducted in a systematic manner. 
From the foundry and smiths’ shop the parts are taken 


Ntorhern Railway for nearly half amile. This proximity to | into the stores. Although most of the castings require to 
a main line enables the company to bring in its supplies of pass through the machine tool shop before going to the 
war material under the best possible conditions. Sidings fitters and crectors, foundry work has reached such a high 
are provided, and a railway runs throughout the larger por- | pitch of excellence that many intricate castings are passed 
tion of the site, being worked by the company’s own loco- | through direct to the fitters. Onthis account the amount 
of machine work in the building of implements has been 
reduced to a minimum, and such operations as are neces- 
sary are brought down to a simple nature by the general 
use of jigs and templates, thereby securing interchange- 
ability of parts and uniformity of finish. The larger 
portion of the labour is concerned with the erection of the 
machines, which is done in groups or sections. The iron 
| knotter bracket is an intricate casting which has to be 
faced up and bored, and has nine drilling operations per- 
formed to jig. A little machining and nice fitting is also 
required by the knotter head, Fig. 18, in which 1 shows 
the string laid across the knotter; 2 shows the appliance 
| when it has made a quarter turn, and illustrates the posi- 


| tion of the string on the top jaw; 3 isa view when a 





| 
Fig. 19—LINK OF DRIVING CHAIN 


| motives. A plan of the works is given in Fig. 17 above, 


Fig. 18-KNOTTER HEAD 


65 lb. per square inch, and with the rise of compression came 
increased efficiency, the consumption being brought down 
to 3 pint of refined Russian oil, *824 specific gravity and 
flash point 96 to 100, open test. Three years later the 
compression pressure was raised to about 70 lb. by modi- 
fying the details, and reducing the clearance space in the 
ports and passages, and thereby a further increase of 
power of 15 per cent. for a given cylinder was obtained. 
In 1905, 80 lb. compression and a further economy of fuel 
were obtained. Notwithstanding, or rather in conse- 
quence of these periodical revisions in the design of their | 
engines, the output has continued to swell year by year, | 
and last year, we are told, over 2000 oil engines were | 
built at Grantham. Starting as a fixed type of farmer’s | 
engine, the Hornsby engine has since been adapted | 
to all manner of uses, too numerous to discuss here. 
The portable oil engine is well known and readers of THE | 
ENGINEER may remember its application to a road tractor | 
for the War-office. The specification for this vehicle was | 
such as to preclude the adoption of the steam engine. Its | 
weight had not to exceed 13 tons, including sufficient fuel | 
and water to travel 40 miles at an average speed of three | 
miles per hour up gradients of 1 in 18, hauling a gross load | 
of 25 tons, while a load of 124 tons was to be hauled up 


from which it will be seen that the implement shops and 
chief offices are on the east side of the North Road, this 


| being the identical site of Richard Hornsby’s original 
| works. The engineering side of the works lies between 


the west side of the road and the railway above men- | 
tioned, with a further extension southwards. A perusal of 
this plan, together with the key, will give a good idea of | 
the difficulties that have had to be overcome in making 
the frequent extensions necessary to cope with the growth 
of the firm’s business. Hemmed in by cottages and shops | 
on the east side, extension was impossible, and here are 
the older parts of the works, in which the greater portion | 
of the agricultural implements are produced. This section | 
| 
half turn, and 4 when a three-quarter turn has been made. 
| The jaws are now open and the string is entering, while 
in 5 the jaws are shown closed:on the string. The string 
‘knife then cuts the ends, and the lever draws the 
| string off, completing the knot, which is shown finished 
|in6. The head itself is a casting, and the jaw a steel 
| stamping case-hardened. The various main sections 
|of the machines, such as the knotting mechanism, 
| before being assembled, are tested in the shops on 
| suitable stands. When the machine is complete the 
whole of the running gear is again tested. Even the 
has its own power plant, consisting of a battery of water- | driving chains used in the harvesters are products of the 
tube boilers and steam engines. Although there is not foundry which require no machine operations. The main 
much heavy machining to be done, a considerable amount | binder driving chain—Fig. 19—has malleable links riveted 
of light operations are necessary, and there are alsoexten- | together in a special appliance, and is tested up to 
sive smiths’ and stamping shops, which take a large | 20 cwt. tensile. It is 2in. pitch, and the links are united 
volume of steam. | by fin. steel rivets. The links of another and lighter 
Work in the implement trade runs in seasons, and | chain are malleable castings of the shape shown in Fig. 20, 
although the makers and their numerous agents carry a | the links being hooked one into another as shown. This 
considerable stock, each year has to supply its own output. | requires no pins, and answers the requirements of agri- 
Hence it is that ploughs and seed drills engage the major | cultural implements satisfactorily. ‘To reduce friction 
part of the implement section during each autumn and the | and lighten the draught, the bearings of the road wheels 
early winter months. - Then follows the season’ for ‘grass'| and driving shaft are of the roller pattern, with jiu. stecl 
mowers, extending into the spring, and later the works are | rollers, 34in. long, secured in cages with malleable cast 
fully employed in producing reaping machines and self- | iron ends. 


Fig. 21\-ATTACHMENT OF BALANCE-WEIGHT 


Fig. 20-MALLEABLE CAST CHAIN 
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The smiths’ shop, employing about 160 men, is in- 


| five and eight days. The material in which they are 


cluded in this block of buildings. It contains a number of placed is a mixture of red hematite and spent ores. 


mmers for making the stampings, many of which 
1 in the implements. . There are also steam ham- 
mers up to 80 ewt., -bending machines, and rivet and bolt 
furnaces. All forgings, such as crank shafts, are made 
from blooms, and the valves for the oil and gas engines 
are swaged out of mild steel, about half the diameter of 
the valve seat, and then completed by stamping them 


drop ha 


are usec 


out. . 
the smithy, and materials are moved about by a runway 


which makes a cireuit of the whole floor. 
A diversion here may again be permissible to draw 


attention to the improved method of securing the balance | 


weights to the crank webs of large engines which Messrs. 
Hornsby have adopted. Formerly these were secured by 
jolts passing through the two parts, but fractures of the 
bolts have taken place, due probably to the impulses of the 
engine. In order to prevent further troubles on this head 
the weights are now attached to the webs as shown in the 
sketch ig. 21, A being the crank web, B the weight, and 
CC a steel strap with screwed ends for nuts as shown. 
We understand that since this new method has been 
brought into use no trouble has been met with. 

It will be observed, by a perusal of the plan that 
having exhausted the space at their disposal on the 
western side of the Great North Road, further extensions 
have had to be made by Messrs. Hornsby on the south 
side. These are connected with the western side and the 
Great Northern Railway by the firm's own railway system, 
and the power required is supplied by electric current and 
overhead conductors from the main power-house nearly 
half a mile distant. It will further be observed the lines 
of rails extend over the whole of the western side, the 
raw materials being brought in and deposited where 
required. : 

-ylwo of the chief foundries are illustrated in Figs. 1 and 2 


The stores for the dies and raw materials adjoin | 


Besides the foundries mentioned there is. also a foundry 
for ploughshares, in which the castings are made in 
chills. A business such as Hornsby’s necessitates the 
storage of a very considerable number of patterns, and 
great precautions need to be taken to guard against their 
destruction by fire. At Grantham this is done by the erec- 
| tion of several isolated stores, the pattern most frequently 
required being placed in a store near the pattern-making 
shop. The patterns are numbered systematically, and can 
| be readily found when wanted in the foundry. The num- 
| bering does not stop with the pattern stores, for every 
machine and engine in the whole of the works has its own 
number plate, and the numbers are recorded in a card 
index, filed in the office. 

When the large engine beds have arrived in the 
machine shop— Fig. 5—the first operation is the 
machining of the surfaces of the joint for the cap of 
the crank shaft bearings by gang milling cutters. The 
joint being at an angle 45 deg., the bed is tilted on an 
oblique table of the milling machine. When this 
operation haz been completed the bearing caps are 
fitted and the bed is removed to a boring machine on 
which the two operations of boring out the cylinder and 
the crank shaft bearing seatings are performed simul- 
taneously. Here again the bed remains stationary, and 
four cutters attached to each headstock bore and face up 
the two parts. The cutters and spindles are driven by 
back gearing from a worm and worm wheel. The machine 
on which this operation takes place was built by Messrs. 
Lee and Hunt. Another interesting operation is that of 
cutting three keyways simultaneously in crank shafts. 
This is effected on a Brainard milling machine, the 
shafts being clamped in self-setting blocks, and the key- 
ways are completed in two cuts. This shop is served by two 
electric overhead travellers of 5 and 15 tons capacity, and 





Fig. 22—PAINTING AND PACKING SHOPS 


of the Supplement, one being used for light castings and the 
other for heavy engine work. The latter is served by 15-ton, 
10-ton, 5-ton, and 3-ton electric travelling and jib cranes, 
and the castings are chiefly made from iron patterns. 
The smaller engine castings are made on hydraulic 
moulding machines, and the total output averages 120 tons 
per week, As the firm always keeps a stock of all the 
most common sizes of engines ready for immediate 
delivery, it is necessary to store a large number of cast- 
ings, and this is done in the yards, as shown in Fig. 3. 
The castings are stacked beneath an overhead travelling 
crane within easy access of the departments to which 
they are to be sent for machining. Some idea of the 


| off cast iron piston rings from a cylinder. 


stock kept in readiness will be gathered from the numer- | 


ous sizes and varieties of engines built. There are, for 
instance, twenty-six sizes of stationary oil engines from 
2} horse-power to 130 horse-power; eleven sizes of port- 
able engines up to 25 horse-power, and eleven sizes of gas 
engines built at Grantham up to 400-B.H.P. When 
the stock of any particular size of engine is becoming 
depleted an order for a fresh batch is sent in to the works. 
These orders run as high as six dozens at one time, and 
this enables the works to keep the machine tools engaged 
on the same class of work for long periods, thus 
cheapening production. In the other foundry, Fig. 2, 
mechanical methods of moulding are introduced for 
the smaller ‘repetition work. The 


Sarwell machines are largely used. This shop is 


served by an electric overhead travelling crane of 3 tons | 


Capacity, and is well lighted. Adjacent to the foundry are 
a batch of malleable ovens, shown in Fig. 4. This isa 


|lathes by Langs; 


Pridmore and | 


one rope driven traveller. The machinery in this shop 
is almost entirely devoted to machining cylinders, frames, 
beds, and liners, and is driven by two 30 horse-power 
electric motors and a rope drive. 

Figs. 6 and 7 show two views of one of the most 
recently built machine shops. It is 220ft. long by 
74ft. wide, has overhead galleries, and is driven by two 
50 horse-power and five 28 horse-power electric motors. The 
shop is extremely lofty and well lighted, and is equipped 
with overhead electric travellers. The tools are all of the 
most modern design. They include one of Webster and 
Bennett's double-headed machines for turning and cutting 
This bores the 
inside and turns the outside simultaneously. It next 
cuts off ten rings by a special parting tool. The rings are 
afterwards finished for thickness on a lathe, and when the 
| gaps have been cut out, the rings are brought back to 

another table and in bunches of eighteen are finished 
inside and out with the desired degree of excentricity. 
Other interesting.tools in this shop are vertical turning 
machines by G. Richards and Webster and Bennett, 
slab milling machines by Kendall and Gent, heavy 
a horizontal boring machine with 
friction driven feed made by the Werkzeugmaschinen- 
| fabrik Union, Chemnitz; Archdale’s radial drills; and a 
Reinecker grinding machine for pistons. The gallery— 
Fig. 7—is devoted almost exclusively to automatic 
machines. These are all of well-known makers, such as 
Alfred Herbert’s, Brown and Sharpe’s, the Cleveland Tool 
| Company, and the Acme Company. These machines are 
| accompanied by the usual appliances, the centrifugal 


very important adjunct to the foundries, for the malleable | separator for depriving the cuttings of oil, and a steam 


castings employed in the implements are many, and 


washer. Inthe manufacture of bent brass cock handles 


require to be extremely tough. The castings are usually | we noticed that these are turned straight and afterwards 


kept in the coal-fired ovens for periods varying between 


| bent to a right angle. The handles are made of a special 





mixture, called Dicks’ compo brass, which is very ductile, 
to withstand the strain of bending without fracturing. 
The finished products of the various machine shops are 
next handed into a gauging department, whence, if passed, 
they are taken into the finished stores, shown in Fig. 8. 
Here the whole of the parts, except the beds, of each size 
and pattern of engine are grouped together. From the 
stores the parts are taken into the fitting or erecting 
shops—Figs. 9, 10, 11, and 12. Theshop—Figs. 9 and 10 
—has four bays and is devoted to the erection and test- 
ing of certain sizes of oil engines. It has its own copper- 
smiths’ shop, overhead electric cranes, and hydraulic 
testing stands for liners and casings. It has also its 
own power plant, an oil engine working on the waste 
oil from the testing stands supplying the necessary 


energy. After completion the engines are handed 
over to one of the numerous testing bays. This 


department is kept extremely busy, as each engine has 
to undergo severe brake tests at somewhat over the 
rated power, and a record of each test with the consump- 
tion of oil is kept. A good idea of the severity 
of the tests can be gathered from the amount of 
Hornsby’s oil bill, which is something like £1000 per 
annum. As the output last year was over 2000 engines, 
this represents an expenditure of close upon 10s. per 
engine for oil for testing. The testing bays are supplied 
with oil and water by means of pipes leading from huge 
tanks. Figs. 9 and 10 are views in the gas and large 
oil engine erecting and testing shop, which also includes 
an experimental department and laboratory for testing 
oils. This shop has two 5-ton and one 12-ton overhead 
cranes, and has mains for supplying town and producer 
gas for testing. One of the firm’s semi-pressure gas plants 
placed outside the shop supplies the fuel for testing the 
gas engines. The wood-working shop shown in Fig. 13 
is ‘chiefly occupied in operations connected with the 
manufacture of parts of agricultural implements. It con- 
tains a number of wood-working machines, and is driven 
partly by steam power generated in a boiler burning 
refuse from the saws and other tools, and partly by elec- 
tric motors. 

Figs. 14 and 15 represent two of the four bays of the 
large shop marked 30a on the plan. This shop is 300ft. 
long and is devoted to the erection and testing of gas en- 
engines and portable oil engines, and the building of suction 
gas plants. There are three powerful overhead electric 
cranes and a number of heavy machine tools. Power for 
driving the tools is obtained from a 50 horse-power elec- 
tric motor, but the plating and smiths’ section of the shop is 
driven chiefly by a Hornsby 100 horse-power oil engine with 
generator and electric motor. There is in course of erec- 
tion adjacent to this building a 500 horse-power Wilson 
producer gas plant by the Horsehay Company. This 
will supply gas for power and testing purposes, and is 
designed with the intention of increasing it to 1500 horse- 
power. Fig. 16 is another view in the same building 
showing the erection and testing of gas engines. ‘ The 
test beds are seen in the background with two 100 B.H.P. 
and two 66 B.H.P. engines undergoing tests. On the left- 
hand side may be seen a twin-cylinder 350 B.H.P. suction 
gas engine in course of erection. 

The packing and paint shops are in parts of the same 
building, having a length of 368ft. and width of 189ft. 
In Fig. 22 gas and oil engines are seen in the foreground 
in course of painting. When finished the overhead elec- 
tric crane transports them to the packing shop, where 
they are placed in packing cases. The cranes after- 
wards lift the cases into railway trucks standing in docks 
in the shop. The facilities for handling the finished goods 
in this department have been well thought out. The 
lines of railway are at a lower level than the floor of the 
building, so that the floor comes flush with the floor of 
the trucks. 

The power for the whole of the works on the west side 
of the road is supplied by the firm’s own power station. 
Steam is provided by five water-tube boilers working at 
160 lb. pressure, and mechanically stoked. Two of 
these boilers are held in reserve for stand-by purposes. 
Three of them have chain grates, and the other two 
Hodgkinson rocking grates. Coal is shot into bunkers by 
railway wagons, and taken by screw conveyors and bucket 
elevator, while another screw conveyor distributes the 
fuel to the boilers. The steam valves are all operated 
from one platform, and 90 per cent. of the power for the 
works is thus controlled. The day load is about 1000 


horse-power, and the lighting load 300 horse-power. The 
engine - house contains a 320 horse-power compound 


tandem engine with Corliss valves on the high-pressure 
cylinder. This works condensing and drives line shafting 
by eight ropes. When necessary a 160 horse-power com- 
pound horizontal tandem engine built by Hornsby’s drives 
on to the same shaft by means of a friction clutch. There 
are also two three-crank tandem compound vertical high- 
speed engines running at 420 revolutions per minute, with 
forced lubrication. : One of these engines is direct coupled 
to a two-pole Parker generator, and the other is coupled 
to a four-pole Holmes generator, each of 220 volts x 1000 
ampéres = 220 kilowatts. These engines were built by 
Messrs. Hornsby, and supply electric current to drive motors 
in some of the shops. Asif to lend further variety to the 
sources of motive power there are two Hornsby three-cylin- 
der vertical oil engines coupled to 100-kilowatt Laurence- 
Scott generators. These engines are cooled by water 
from the mains, which, after doing duty in the water 
jackets, goes into the feed tank. The water is afterwards 
pumped into the boilers at 140 deg. Fah. The power 
plant further includes a 13-kilowatt gas engine driven set 
with Hornsby suction producer. The day load is taken by 
one of the vertical steam engines and two oil engines, the 
second steam engine being brought into use when lights are 
required. The maximum load is 2500 ampéres x 220 volts, 
or about 740 horse-power on the electric drive. In addi- 
tion to this about 500 horse-power is transmitted 
direct through belting from the horizontal engines to 
line shafting. The main switchboard, of black enam- 
elled slate 80ft. by 7ft. 6in., comprises five generator panels 
and two spaces. There are seven feeder panels, and one 
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accumulator panel fitted with I.T.E. circuit breakers 
and Weston instruments. The accumulators have a 
capacity of 120 ampére hours, and are required to supply 
light for repairs during the week-ends. The furthest 
distance that the current is taken from the power-house 
is to the large gas engine erecting shop 780 yards distant. 
It is carried by a bare overhead copper transmission line 
containing 5 tons of copper. The power plant also 
includes belt-driven double-acting two-cylinder two- 
stage air compressors, capable of compressing 220 cubic 
feet of air per minute to 100 lb. pressure, and a larger 
compressor by Alley and Maclellan, driven by an electric 
motor ; this compresses 300 cubic feet of free air per minute 
to 100 lb. pressure. These compressors supply power to 
work pneumatic hoists, drills, nozzles, «ec. 

The artificial lighting of the shops is very efficient. 
The general system of lighting comprises Jandus enclosed 
are lamps, two in series, and with 8 candle-power incande- 
scent lamps over each machine tool and vice. The most 
recently built shops are, however, lighted by Excello 
flame are lamps, four in series, taking 12 amperes at 220 
volts. The gas engine erecting shop has twenty-four of 
these lamps and the illumination is excellent. 

In the brief description of Messrs. Hornsby’s works at 
Grantham there are several departments which we have 
been unable to deal with on account of want of space. 
The foregoing particulars will, however, serve to give, 
perhaps, an adequate idea of the extent of the works, the 
variety of its products, and the systematic production, 
without which such large factories cannot be successfully 
conducted. Commencing on a small scale, as we said in 
the introduction to this article, with the production of 
agricultural implements, the firm has gradually developed 
the engineering side of the business, as represented in the 
oil engine, and no history of the internal combustion 
engine would be complete without mention of the pioneer 
work done by Hornsby’s. Recently, a further develop- 
ment has been made by the acquisition of the gas engine 
works of Messrs. Andrews, at Reddish, near Stockport, 
which we shall deal with in a future article. 





THE NATIONAL PHYSICAL LABORATORY. 


In accordance with the instructions contained in a 
Treasury Minute of the 31st December, 1906, a committee, 
composed of Mr. Balfour, Sir Andrew Noble, Sir J. Wolfe 
Barry, Mr. W. J. Crossley, and Mr. R. Chalmers, was 
appointed to inquire generally into the work now performed 
at the National Physical Laboratory, with special reference 
to the character of the mechanical, physical and chemical 
tests undertaken there; the possibility of their interfering 
unduly with the business of other agencies; and the 
desirability of publishing the results of all such testing 
work. The committee have now issued a report, from 
which we take the following passages :— 

With a view to elucidating fully the questions referred to us we 
have examined Dr. Glazebrook, the Director of the Laboratory, 
also Lord Rayleigh, Sir Arthur Riicker, and other members of the 
Executive Committee, some of whom were also members of the 
original Treasury Committee which reported in 1898; and we 
have heard evidence from gentlemen professionally engaged in the 
work of chemical and mechanical testing, representing five private 
testing establishments in London and two in other parts pf the 
kingdom, apart from the testing departments attached to most of 
the principal manufactories of iron and steel. We have also 
received evidence from representatives of the Institute of 
Chemistry and such important bodies as the Institution of Civil 
Engineers and the Iron and Steel Institute, which contribute 
largely to the funds of the Laboratory, and from manufacturers 
and others interested in the work of the Laboratory, including Mr. 
Haldane, Secretary of State for War, and the Superintendent of the 
Royal Arsenal at Woolwich. We have also referred to the Report of 
the Committee appointed in 1897 to consider the desirability of 
establishing a National Physical Laboratory, several of the 
members of which gave evidence before us. In addition, by the 
courtesy of the Director, we had an opportunity of visiting the 
Laboratory at Bushy House, Teddington, and inspecting the work 
carried on there. 

After briefly reviewing the history of the constitution of 
the Laboratory, the reporters say :— 

The witnesses who appeared before us unanimously testified to 
the great value to the commercial community of the researches of 
the character undertaken at the Laboratory and the high 
efficiency with which they are carried out. 

We are of opinion that the work proper for a National Physical 
Laboratory to undertake was correctly laid down, so far as the 
main lines were concerned, by the Committee of 1898, and that this 
work should include, not only physical research directly or indi- 
rectly bearing on industrial problems, and the standardisation and 
verification of instruments, but also, under proper restrictions, the 
testing of materials. 

There are, however, two subsidiary points to which our attention 
is specially directed by your Lordships’ Minute—namely, (1) the 
possibility that the mechanical, physical, and chemical tests 
actually undertaken by the Laboratory may interfere unduly with 
private enterprise ; (2) the desirability of publishing the results of 
all such testing work. We have taken a considerable amount of 
evidence on both these points, and on both of them a marked 
divergence of opinion has been disclosed. 

As regards undue interference with the business of other 
agencies, the controversy has in large measure turned upon the 
right interpretation of the Report of the Committee of 1898. In 
Paragraph 9 ef that Report the Committee stated that ‘‘it would 
neither be necessary nor desirable to compete with or interfere with 
the testing of materials of various kinds as now carried out in 
private or other laboratories,” and a little further on they give 
examples of such matters as would, in their opinion, ‘* be proper 
for investigation at a public institution, as distinguished from the 
ordinary testing of materials used in commerce or in construction 
and machinery, which can be, and is now, efficiently conducted at 
private establishments.” Witnesses, representing professional 
analysts and engineering testers, naturally point to these passages 
as showing that the work of testing samples of materials in order 
to ascertain whether they comply with a given specification was 
laid down by the Committee of 1898 as altogether outside the 
scope of the Laboratory's activities. 

On the other hand, in defence of the present practice of the 
Laboratory in undertaking such work, reference is made to other 
passages in Paragraph 9 of the Report, in which the Committee 
declare that ‘‘it would be of great benefit to trade if means were 
provided for the public testing of the quality of certain classes of 
materials,” and, in particular, that they ‘desire to draw attention 
to the evidence that has been laid before them as to the difficulties 
arising in certain Government Departments in their dealings with 
contractors and others which might be overcome by the establish- 
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ment of an independent testing authority.” It is further pointed 
out that after the sentence already quoted—-to the effect that it 
would neither be nevessary or desirable to compete with or interfere 
with the testing of materials of various kinds as now carried out 
in private or other laboratories—the Committee add: ‘but there 
are many special and important tests and investigations into the 
strength and behaviour of materials which might be conducted 
with great advantage at a laboratory such as is contemplated in 
the reference. As illustrations we may mention investigations 
into the behaviour of metals and other substances under con- 
tinuous or alternating stresses, which investigations are not, so far 
as we know, conducted at the present time at any testing institu- 
tion in this country, and which could only be undertaken with 
satisfactory and authoritative results at a public laboratory.” 
The authorities of the Laboratory also rely, in justification of 
its undertaking the commercial testing of materials, upon 
various passages in the Report indicating that the Laboratory 
was intended to be the English analogue of the Physikalisch- 
technische Reichsanstalt and the Mechanischtechnische Versuchs- 
anstalt in Germany, in which institutions the commercial testing 
of materials is carried out without restriction (see paragraphs 1, 13, 
and 18). It is further noted that in the four recommendations in 
which the Committee embodies its final conclusions, the testing of 
materials is expressly mentioned as one of the objects for which a 
public laboratory should be founded, withoutany of the qualifications 
and limitations contained in Paragraph 9; and that the official 
letter authorising the establishment of the National Physical 
Laboratory states that ‘‘ Her Majesty’s Government are prepared 
to.adopt generally the four conclusions of the Committee as set 
forth on Page 6 of the Report,” similarly without qualification or 
limitation. One of the witnesses, Mr. Alexander Siemens, who 
was himself a member of the Committee of 1898 and has been a 
member of the Executive Committee of the Laboratory, appeared 
to hold that the terms of the Report would justify the Laboratory 
in accepting any testing work that might be offered to it, even 
work already well carried out in private establishments, so long 
as the person offering the work deliberately preferred to send it 
there rather than elsewhere. Other representatives of the 
Laboratory, however, put forward a less extreme contention. 
Thus, Dr. Glazebrook quite candidly recognised that on this ques- 
tion the Report was not self-consistent. This inconsistency, he 
says, has been acknowledged from the commencement ; and the 
Executive Committee were aware of the provisions in the Report 
relating to non-interference with the business of private agencies 
and tried to observe them ‘‘as far as possible, consistently with 
other statements in the Report.” Similarly, Lord Rayleigh, when 
asked whether he considered that the practice of the Laboratory, 
especially with regard to the testing of materials, has, as a matter 
of fact, observed the letter and the spirit of the recommendations 
of the Treasury Committee, replies: ‘* I am not so sure about the 
letter. I think it has the spirit except, perhaps, in some very 
small matters. I think the letter is a little ambiguous.” 

In view of these frank admissions by men so well qualified to 
judge what was in the minds of the Committee of 1898 (Lord 
Rayleigh was himself Chairman of that Committee), it seems to us 
profitiess to inquire what is the correct interpretation of the 
language used in the Report. It is of more importance to attempt 
to re-define in clearer and less ambiguous terms the policy which 
we think it desirable should in future be followed by the National 
Physical Laboratory in* regard -to this undoubtedly difficult 
question. 

Before entering upon this task, it may be convenient to give a 
short account of the course actually followed in connection with 
the question by the Laboratory authorities up to the present 
time. 

First of all it is to be noted that ‘any grievance which private 
agencies may, so far, urge ‘against the Laboratory is more theo- 
retical than practical. The number of cases in which routine or 
commercial testing of materials has hitherto been undertaker has 
been exceedingly small, and the fees earned by this means are of 
inappreciable amount. It was, in fact, readily admitted by 
witnesses interested in snch testing that their apprehensions of 
interference with their businesses were rather directed to possible 
future developments than based on any loss or injury already 
suffered. 

It does not appear, however, that theslimitations in protection 
of private enterprise. contained in paragraph 9 of the Report are 
the main cause of this absence of practical grounds of complaint: 
If the Laboratory has hitherto done little in the way of ordinary 
testing of materials, this is in part due to want of adequate 
equipment, in part also to its situation. Dr. Glazebrook informed 
us that from the first it was decided to undertake commercial 
work ; and this is confirmed by a printed ‘‘Statement of Work 
undertaken by the Laboratory,” issued officially in 1902, within 
two months of its opening, in which it is announced that the 
Laboratory ‘‘will undertake all such tests on machines, instru- 
ments, and materials as its equipment will permit." Neither this 
publication nor any of the earlier pamphlets issued annually by the 
different departments of the Laboratory, giving particulars of the 
tests and details as to fees, contained any suggestion’ that the 
Laboratory recognised any restriction on the testing work it was 
willing to undertake other than that imposed by the insufficiency 
of its equipment. The first hint of such restriction in the interests 
of private agencies occurs in the pamphlet of 1906, and then only 
in connection with chemical analyses. 

The inadequacy of the Laboratory equipment has, until 
quite lately, been a very real check upon the amount of work 
which it might otherwise have undertaken under the head of 
testing of materials. This is especially true of the engi- 
neering branch. It is only within the last few months 
that a 100-ton testing machine has taken the place of the 
small 10-ton machine with which the Laboratory began 
its operations. It was always intended to improve the equip- 
ment so far as funds from time to time permitted, and in 
1904 the Executive Committee presented to the Treasury a care- 
fully prepared Memorandum in support of a request for additional 
contributions from the Government. Among the reasons for this 
application the need of better equipment for the Engineering 
Department figures prominently. ‘‘ In this Department,” says the 
Executive Committee, ‘‘ increasing facilities for testing materials 
are urgently needed. Requests are continually being made for 
work which it is quite impossible to carry out. The Laboratory 
possesses only a small 10-ton testing machine. Recently applica- 
tion was made by the Marine Department of the Board of Trade 
for a series of important tests involving the use of a 150-ton or 
200-ton machine. These the Director was obliged to decline, and 
in reply the Marine Superintendent wrote stating, that while 
other places existed where the experiments in question could be 
conducted, it would be ‘a decided advantage if such tests could 
be carried out at an impartial and independent establishment.’” 
The Memorandum proceeds to suggest that a 300-ton machine 
should be constructed for the Laboratory. ‘‘There are other 
institutions in which work requiring 100-ton machines can be 
carried out, and the machine at the Laboratory should be capable 
of taking special work, such as the testing of girders and struts 
used in constructive iron work, the testing of cables, wire ropes, 
and hawserr, or of pillars and stanchions. Besides the large test- 
ing machine,” the Committee go on to say, ‘‘ provision should be 
made in the Engineering Laboratory for the testing of stone, brick, 
concrete, cement, and other building materials.” 

It is evident from these and other passages in the Memorandum 
that a great extension cf the testing of materials was in con- 
templation, and that a considerable increase of revenue froin fees 
was expected to result. Indeed, Dr. Glazebrook plainly describes 
the Memorandum as containing ‘‘a claim on the part of the 
Committee of 1904 to cover the work of the Versuchsanstalt and 
also the work of the Reichsanstalt.”. He admits that this was a 
large claim, and thinks the Committee felt it to be so, and for that 
very reason accompanied their application for additional funds 





with an earnest request ‘‘that the Lords Commissioners of His 
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Majesty's Treasury will carefully consider the work and organi 
tion of the National Physical Laboratory with a view of Jay; 
down the lines that ought to be followed in the future,” 4° 
making this request, the Committee may have been conscious et 
some inconsistency between their proposals for the development 
and future working: of the Laboratory and the reservation i . 
favour of private agencies, contained in paragraph 9, But, if this 
consideration was present to their minds, it nowhere appears in 
definite form.in the Memorandum. Nor does the Treasury ogi 
: * * . r) ’ in 

at this period to have raised any question as to the interests of 
wrivate establishments. According to Lord Rayleigh’s evidene 
its influence has been consistently exerted to impress upon the 
authorities of the Laboratory the necessity of obtaining tho funds 
they required, as far as possible, by means of fees, ‘ Perhaps ” 
adds Lord Rayleigh, ‘‘ that has pushed us a littlein the direction 
of undertaking what we might not otherwise have done.” 

It must be remembered that up to the year 1905 no complaints 
had been made that the sphere of private enterprise was being 
: y ees? ; ig 
invaded by the Laboratory. The alarm was first raised by the 
analytical chemists, and, in consequence of representations iade 
by the Society of Public Analysts and by the Society of Chemical 
Industry, certain changes, already referred to, were introduced 
into the pamphlet issued by the Laboratory in 1906. These changes 
seem to be, on the whole, regarded by those interested as sutlicient, 
if acted up to in spirit as well as in the letter, to afford them 
reasonable protection. In the 1906 pamphlet fees are no longer 
specified, and an explanatory statement is added, making it clear 
that chemical analyses only form part of the ordinary work of the 
Laboratory, so far as they may be required for the purposes of the 
physical or mechanical examination of a material. 

In addition, however, to these concessions, the Society of (hemi. 
cal Industry further asked for the insertion in the opening sep. 
tence of the pamphlets of the words given below in italics : 

“The National Physical Laboratory has been established 
pee as a public institution for standardising and verifying 
instruments, for testing materials, as distinguished from ordinary 
testing of materials used in commerce or in construction and machinery, 
which testing can be, and now is, efficiently conducted at private 
establishments, and for the determination of physical constants,” 
The Institute of Chemistry also asked for a limitation in practically 
the same words, 7 

The Laboratory authorities did not consider that this restriction 
had been imposed upon them. Public attention has since been 
called to the matter, and ultimately the questions at issue were 
referred for consideration to the present Committee. 

The evidence we have received shows that private testing 
establishments, and also professional analysts who are in the habit 
of adding engineering tests to chemical analyses, were beginning 
to look on the policy they attributed to the Laboratory as a serious 
menace to their interests. We are disposed to regard these fears 
as exaggerated. We are convinced that it has never at any time 
been the intention’of the authorities of the Laboratory to ignore 
entirely the limitations of paragraph 9 and compete injuriously or 
unfairly with private agencies. Even were it otherwise, the un- 
favourable situation of Bushy House, away from the great manu- 
facturing establishments, and. from. the offices of consulting 
engineers, would probably always preclude it from absorbing any 
large share of the business carried on by those agencies. We 
think, too, that there is some force in the argument urged by Mr, 
Maw, that the research work of the Laboratory in devising new 
methods of testing and-elaborating old ones would probably do 
more in the long run to increase the business of existing agencies 
than competition in thework of commercial testing is likely to 
diminish it. But, while hdlding that the apprehensions of those 
interested in testing work are probably excessive, we cannot regard 
them, in view.of the diverse interpretation placed upon the Report 
of 1898, and of the important additions recently made to the 
equipment of the Laboratory, as unreasonable or wholly without 
foundation. A more precise formulation of the testing work 
proper to be undertaken by the Laboratory is evidently desirable 
in order that public and private interests may be as far as possible 
harmonised. 

In forming our conclusions on this question, there are two 
arguments,-one urged for, and the other against, the undertaking 
of commercial testing work by the Laboratory, to which we are 
unable to attach weight. 

It is said, on the one hand, that unless the Laboratory is allowed 
to undertake ordinary commercial. testing it will be insufficiently 
provided with funds for the less remunerative but more important 
part of its work. The actual fees for tests of this character have 
been so exiguous in the past that the argument could at best have 
force only in reference to prospective income and expenditure. 
Even as regards the future, we believe that if the arrangements 
we propose are carried out the revenue derived from fees, together 
with payments made for investigations undertaken on behalf of 
private persons, will not fall substantially short of that anticipated 
by the Executive Committee in their Memorandum of 1904. If, 
however, it be thought essentially unfair that a State-aided 
institution should: in any way trench upon the field of private 
enterprise, financial considerations must clearly take a second 
place ; and we put so high a value on the work of the Nativnal 
Physical Laboratory as to feel that, if it were really in danger of 
having its resources crippled in order that a principle of public 
policy should be observed, its claim upon the State to make good 
the loss would be irresistible. 

On the other side it has been strongly pressed upon us by several 
witnesses as a reason for refusing to allow the Laboratory to under- 
take commercial testing, that any large development of its activi 
ties in this direction would gravely impair its usefulness in that 
higher work of research which is its true and proper function. 

The experience of the Reichsanstalt and the Material-Priifungs 
Amt in Germany may fairly be quoted against any such apprehen- 
sion (1754, 1757.) No doubt if the energies of the entire staff of 
the Laboratory were to be largely absorbed in purely commercial 
work, this would be an evil. "But we see no probability that this 
result will ensue, no matter how the issue at present in contro- 
versy is decided. On the other hand we agree with the authorities 
of the Laboratory that a certain amount of ordinary routine test 
ing is of real value for the purpose of keeping the staff continu 
ously abreast of practice. If all so-called commercial testing of 
materials is to be rigidly ruled out, its exclusion would, we think, 
revt with serious effect on the research work itself of the Labora- 
tory, so far as industrial problems are concerned. ; 

How best to consult the reasonable interests of private testing 
establishments without impairing the public utility of the 
Laboratory is a question rather of practice than of principle. 

Before proceeding further it seems to be necessary to endeavour 
to define what is meant by ‘‘ Commercial Testing,” as it appears 
to us that there has been some confusion of ideas in much that has 
been said and written on this subject. In the first place there is 
the ordinary testing of materials to ascertain whether their quality 
and behaviour are in accordance with the requirements of 
contracts. Testing of this nature, though much of it is now done 
in the testing departments of various manufacturers as part of 
their contract, appears to form a very considerable and probably 
the most lucrative part of total work of private testing establish- 
ments. It is usually strictly routine work within defined lines to 
determine whether samples accord with specification, and does not 
call for anything but care and observation. We may, perhaps, 
for the sake of distinction denominate this ‘‘ Contractual Testing, 
and it occupies a position apart from other testing or standardising 
work. So far as public interests are concerned it is a matter of 
indifference where such “Contractual Testing ” is carried on, and 
the chief ways in which any restriction upon it would affect the 
National Physical Laboratory would be in its finances, and in the 
loss of its effect on the training of the staff of experimenters. 

The other branch of ‘‘ Commercial Testing ” is in the nature of 
investigation for commercial purposes of various substances in 
which no question of contract arises. Though distinct from 
Research in the strict sense of the term, it commonly has in it an 
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akin to Research. For example, a Railway Company 
o experiment on the substance of their rails either as 
existing or to be made, A Submarine Cable Company requires 
information about the conductivity of copper or the various 
insulating materials such as gutta-percha, balata, or india-rubber. 
A Harbour Authority demands an investigation into the concrete, 
stone, or mortar with which its works have been or are to be con- 
structed : or an Electric Lighting Company or Public Authority 
wishes for a thorough inquiry into electric lamps or conductors. 
Such injuiries demand much time and skill, and the results may 
not only affect important commercial undertakings, but also be of 
great publie interest. F = 

Many of the tests made in such investigations are of the same 
nature as those for ‘*Contractual Testing,” but require to be 
repeated under varying conditions and for lengthened periods, and 
to be tabulated and analysed. _ Taken singly, the tests may be of 
the routine character familiar in ‘‘ Contractual Testing,” but their 
scope and outcome are different, and demand invention and 
adaptation to the end in view, if valuable results are to be 


element 
desires t 


ybtained. . 

; Though investigations, of which the above are but instances, 
have been and can be undertaken by private establishments with 
more less efficiency, we are of opinion that applicants for the 
services of the National Physical Laboratory ought not to be 
refused its assistance in such inquiries, because the work could 
possibly be undertaken elsewhere also, if preferrec. Apart from 
the interests of the applicants, it would be an injury to the public 
at large to lose the authoritative results of such investigations 
from a public institution highly equipped both as to personnel and 
machinery ; and it is more than possible that if such investigations 
cannot be undertaken at the National Physical Laboratory they 
will be diminished in numbers or not entered upon at all. To 
place restrictions upon “‘ Investigatory Testing, as we may perhaps 
call it, would be to hinder the advance of knowledge. It is not a 
question of the kind of tests applied to any particular substance 
or material, but of the nature and objects of the investigation to 
be undertaken which differentiates ‘‘ Contractual” and “ Investi- 
gatory Testing.” 

We think that the Laboratory should remain absolutely free 
with regard to “ Investigatory Testing,” 
would ensue, while the case of those representing private testing 
establishments would be substantially met if, as a general rule, it 


were debarred from undertaking ‘Contractual Testing ” as above | 


detined. 
We therefore recommend this restriction, subject, however, to 
the following exceptions :— 


There are some tests, chiefly electrical, thermal, optical, and | Chairman of the Rivers Committee, in view of what had 
other physical tests, which cannot be carried cut adequately, if at | passed at a conference which had taken place between 


all, in any existing private establishment. In such cases it would 
obviously be absurd to debar the Laboratury from undertaking the 
work merely on the ground that the tests are intended to ascertain 
whether certain materials comply with the requirements of a 
contract. 


In the second place, no restriction should apply to “ reference” | considerably modified the 
testing wherever, in cases of dispute, the parties concerned agree | Committee in some important respects, and after pro- 
| . Ss 


to refer their differences to the authoritative decision of the 
Laboratory, or where the Laboratory is called in by a Court of Law 
or of Arbitration. 

Lastly, in view of the character of the Laboratory as a public 
institution, we think it ought to be free to accept any work which 
any Government Department may desire to commit to it. 


Hill on behalf of the Indian Government. 
Reference testing, for the settlement of disputes, would not, in 


our opinion, involve any undue interference with the work of out- towards the expense of dredging and improving the channel 


side agencies ; while, as to Government work, it is improbable that 
much of this would in any circumstances find its way to private 
testing establishments, 


but that no public harm | 


| the Council, which took place last Tuesday. 


’ ‘ 1 In this | suffice it to say that Mr. Lloyd-George had requested the 
category we include the work until lately carried out at Cooper's | Council to consider two main points ; the first whether 
‘ ‘ “\. ‘ 


As an additional safeguard against injurious competition with | 
private enterprise, we think wherever the same tests of materials | 


are carried out, both by the Laboratory and outside agencies, care 
should be taken that the fees charged by the former should be at 
least as high as those normally current. In the case of reference 
testing we think they should be disticntly higher. It has been 
represented to us that the fees at present charged by the Labora- 
tory for ordinary commercial tests are in some instances lower than 
those usually charged by private establishments. We fully accept 
the assurances of the Laboratory authorities that it was not their 
intention in any case to undercut prices; but we think more atten- 
tion should be paid to this matter than appears to have been done 
heretofore. 

Before leaving the subject of the relations of the Laboratory to 
private agencies, a word may be added on the testing and verifica- 
tion of instruments. The restrictions which we think should be 
observed by the Laboratory in connection with the testing of 
materials are not intended to apply to the testing and verification 
of instruments—and, in connection therewith, of their component 
parts—which is much more generally, and in our opinion quite 
rightly, admitted to be within its proper functions. There are, 
however, some cases in which it is difficult to draw a clear line 
between instruments and materials. One important case of this 
kind, which has been brought to our notice, is that of glow lamps. 
Where such a doubt exists, it must be left to the Executive 
Committee to decide what course of action should be followed. 

The second of the specific points to which our attention has 
been called by your Lordships’ Minute is the question of the 
publication of all testing work conducted at the Laboratory. On 
this subject our conclusions may be very shortly stated. ; 

It was urged by some witnesses that immediate publication 
should be the invariable rule, and, indeed, the touchstone by 
which the propriety of the Laboratory undertaking any particular 
work was to be ascertained. It is obvious, however, that such a 
rule could not reasonably be applied to the great bulk of the 
standardising and verifying work. The real interest and import- 
ance of the question arises in relation to ‘the results of investiga- 
tions undertaken at the request of private individuals, and fully 
paid for by them. The existing rule, based on the recommenda- 
tion of the Committee of 1898, is to publish all such re<ults, 
except in special cases approved beforehand by the Executive 
i na In practice very few, if any, exceptions have been 
admitted, 


We think that the rule, as interpreted, has proved too rigid, | 


and should be relaxed. There is cogent evidence that insistence 
on immediate publication of results has already deterred, and 
must often deter, manufacturers and others from submitting to 
the Laboratory investigations likely to yield new results of great 
importance that would hardly be attainable through any other 
agencies, In one case it has been suggested that the operation of 
the rule has been to hand over to Germany an important branch 
of i which might otherwise have been secured for this 
country, * 

We are of opinion that the Executive Committee should hold 
themselves somewhat freer than heretofore to exercise a discretion 
as to the withholding of results from publication, either wholly or 
in part, for a limited number of years. But we also think that in 
cases where publication is thus deferred a considerably higher fee 
should be charged to the persons for whose immediate benefit the 
investigation is to be carried out. 

: It is possible that by raising the fees for reference testing and 
’y Increasing the number of research investigations carried out on 


prec of private persons, and the charges made for them, the | 
aboratory may be enabled to recoup any loss of prospective | 


'ncome caused by the restriction on Contractual Testing. 

It has been suggested that the authorities of the Laboratory 
might with advantage be kept more closely in touch with the 
practical needs of industry by the institution of small Advisory 
a representative of different technical interests. The 
“xecative Committee has already power to appoint Sub-Committees 
of this kind, including members not already on the General Board 
or Executive Committee; and we understand that such Com- 


mittees were, in fact, appointed at the institution of the Labora- 
tory and that their members are frequently consulted by the 
Director, although no regular meetings are held. We recommend 
that these Committees be kept up-to-date and in close touch with 
the Executive Committee. 

_ Subject to these observations we do not consider that any altera- 
tion is required in the scope of the work of the National Physical 
Laboratory, as defined by the Committee of 1898. The concfusions 
of that Committee were, with minor exceptions, generally accepted 
by the witnesses who appeared before us ; and we have not thought 
it necessary to do more than recommend certain slight modifica- 
— a more precise determination of some doubtful points of 

etail. 


_ The report concludes with the following note by Sir A. 
ae Sir J. Wolfe Barry as regards paragraphs 12 
and 13, 


We are of opinion that the restriction which we have recom- 
mended in respect of ‘‘ Contractual Testing ” should come to an 
end after a definite time. A restrictive period of ten years would, 
we think, adequately meet the case presented to us on behalf of 
private testing establishments, and would safeguard the interests 
of the public, which will be best served by leaving the authorities 
entrusted with the administration of the National Physical 
Laboratory completely free—as is the case in the National 
Laboratories of Germany—to exercise their discretion in accepting 
or refusing any description of testing work. 








THE COUNTY COUNCIL AND THE PORT OF | 
LONDON. 


In our last issue we summarised a report of the Rivers 
Committee of the London County Council on the pro- | 


posals of the President of the Board of Trade with reference 
to the suggested guarantee by the Council of the stock 
| which, in the event of the Government Bill for the 
| improvement of the Port of London becoming law, 
would be issued by the new authority. On February 25th 
| the consideration of that report was postponed by the 
| Council, at the suggestion of Sir Melville Beachcroft, the 


| Mr. Lloyd-George and members of the Committee after 
the report had been circulated. Sir Melville undertook to 
| present a supplementary report at the next meeting of 
This report 
recommendations of the 
| longed discussion was, with some alteration, adopted by 
| the Council by a substantial majority. 

We do not propose to refer in detail to the terms of the 
| first report, which was fully summarised in our last issue ; 


| the Council would be prepared to make a subvention 
of the river; and, secondly, whether the Council would 
guarantee the interest on the Port Stock to be issued by 
the new port authority. Mr. Lloyd-George divided his 
second query into two parts, desiring to be informed of 
|the attitude of the Council if his proposals provided 
for the taking over of the dock properties by the port 
authority, and alternatively if no such _ provision 
were made. The President of the Board of Trade 
clearly indicated that, in the event of no financial assist- 
ance or guarantee being forthcoming, the alternative was 
an increase in the inevitable port dues. The Committee 
reported that, as to the first question, the existing powers 
of the Thames Conservancy, if continued as proposed by 
the Conservators’ Bill now before Parliament, provided a 
sufficient security and means for the further improvement 
of the river channels, and that, in their opinion, it was 
unnecessary to make any contribution towards the cost of 
improvement of the river. 

As regards the second question, the Committee recom- 
mended that, in the absence of adequate information as to 
the Government proposals, they could not recommend 
the Council to undertake the suggested guarantee of the 


| 





| takings; but, under certain specified conditions, they 


| 
| 


j 
| 


| plated in the Port of London Bill. 


| 


stock required to effect the purchase of the dock under- 


recommended the Council to guarantee the sum, 
estimated at four and a half millions sterling, which 
would be required to carry out necessary improvements 
of the existing docks, and to provide additional dock 
accommodation. They clearly stated, however, that 
they could not approve any scheme of new works which 
would put the new port authority into the position of 
commercial competitors with the existing private dock 
undertakings. 

To come to the supplemental report and the modified 
recommendations of the Committee, Mr. Lloyd-George 
put before the representatives of the Council at the 
conference an indication of the main proposals contem- 
These are :— 

(1) That the port authority would not be a municipal 
authority. 

(2) That there would be no compulsory acquisition of 
the docks, but that, if terms were agreed with the dock 


companies for the purchase of their undertakings, and 
| were embodied in the Bill, the Bill would regder it obli- 
| gatory on the port authority to purchase the wadertakings 
| on those terms, and that, failing the settlement of such 
|terms before the Bill was passed, the port authority 
| would have power to acquire the undertakings by agree- 
| ment. 
(8) That there would be provisions enabling dues on 
| goods to be imposed, similar to the provisions contained 
| in the Government Bill of 1903. 
| (4) That the new port authority would be enabled to 
| continue the existing dues on shipping, as doubled by the 
| Thames Conservancy Act, 1905. 
(5) That some licensing charge would be imposed on 
| barges. 
The committee pointed out that the guarantee of the 
| interest on Port Stock would probably mean a saving of 
3 per cent. Assuming the present value of the various 
stocks of the London and India, Surrey Commercial, and 
Millwall Dock Companies to be upwards of £20,000,000, 
‘and estimating the probable cost of river and dock 








improvements at £5,500,000, the annual saving in interest 
would amount to £127,500. 

Expenditure on improvements should ultimately be 
productive and bring in additional income, but this could 
not at present be taken into account, and it was evident 
to the Committee that the resources of the port authority 
would, without further sources of income, be inadequate. 
The question was undoubtedly one of great difficulty, 
but it was evident that, uniess the port authority could 
obtain additional revenue from dues on goods, or other 
sources, its financial position would not be satisfactory. 
After reviewing the peculiar conditions of the trade of 
the Port of London, and the position of competition 
in which it is placed with reference to the great continen- 
tal ports such as Antwerp, Rotterdam, and Hamburg, 
largely assisted by the Governments of their respective 
countries, the Committee pointed out that the importanc2 
of the Port of London and its trade was not merely local 
but national in its character. They therefore recom- 
mended that the guarantee asked for by Mr. Lloyd-George 
should only be given provided the Government should 
also take its share of the liability involved, a view which 
was also adopted by the Finance Committee of the 
Council. This last-named Committee, reporting on 
the same subject, pointed out that the importance 


| of the question of liability to make good any deficiency 


of funds required to pay the interest on the Port Stock 
was enhanced by the fact that it was intended that the 
new port authority, although no doubt including repre- 
sentatives of the ratepayers, should not be a municipal 
body. This being so, there must be a tendency, restricted 


| though it might be by various safeguards, to relieve the 
| commercial interests at the expense of the ratepayers. 


As the matter stood at present, the Council was invited to 
undertake a serious financial liability of unknown amount 
before the terms of purchase were settled, although these 
terms would obviously have a most important bearing upon 
the question of the guarantee of interest, and the Council 
would have no control over the operations of the new 
port authority. The resolutions, as finally adopted by 
the Council on Tuesday, intimate to Mr. Lloyd-George 
that no financial assistance would be forthcoming towards 
the cost of improving the channel of the river, but that 
the Council would be prepared to guarantee the interest 
on the future Port Stock, provided the Government 
shared the liability, and subject to the Council being 
satisfied that the interests of the ratepayers were ade- 
quately guaranteed. 





THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. — 
The first general meeting of the graduates’ section of this Institu- 
tion was held at 1, Albemarle-street, W.,on Tuesday, 25th February, 
1908, at 8 p.m., over forty graduates and friends being present. 
Dr. H. S. Hele-Shaw took the chair. A paper was read by Mr. L. 
H. Baskerville-Cosway on ‘“‘ The Methods of Testing a Motor Car.” 
The influerce of design upon testing and the tester, the tests of 
materials and castings used in making a motor car were the two first 

ints dealt with. The “‘running in” of the gear-box and the 
yack axle, the erection of the engine with the: setting of 
the valves and ignition followed. Passing to the testing of the 
engine and defining the preliminary adjustments of the carburetter 
and ignition systems, the reader gave an idea of how the brake 
horse-power could be determined by the dynamometer. The test- 
ing of the chassis on the road with further adjustments to 
carburetter, ignition and transmission ‘systems were then con- 
sidered, and the testing of the completed car, and such points as 
the location of squeaks, efficiency of brake clutches and steering 
gear, &c., concluded the paper. A discussion followed. 


THE JUNIOR INSTITUTION OF ENGINEERS. — On Saturday, 
22nd February, a visit was paid to King’s College; London, for an 
inspection of the experimental apparatus, &c., in the» Engineering 
Laboratory, the Siemens Electrical Engineering Laboratory, and 
the Wheatstone Laboratory. The apparatus includes various 
machines for testing materials and obtaining a thorough know- 
ledge of their nature and properties ; for thermodynamic work 
there are a 60 indicated horse-power Marshall experimental 
compound engine, a 20-kilowatt Belliss-Siemens direct-driven set, 
a Parsons steam turbine and direct-driven dynamo, Davey-Paxman 
and Babcock-Wilcox boilers, Dowson suction gas plant, a Crossley 
high-speed gas engine, condensing plant, various enlorimeters, 
apparatus for flue and exhaust gas analysis, &c. Appliances are 
also provided for the determination of the cutting power of tools 
and efficiency of machine tools, and belts and pulleys, and appa- 
ratus for determining the effect of blows on springs, and the 
resisting power of asphalt. At the conclusion the members were 
entertained to tea, and the chairman, Mr. F. R. Durhamsexpressed 
their thanks for the exceedingly interesting aftergeon which had 
been kindly provided for them, and Professor Capper responded. 


TuRIN INTERNATIONAL EXHIBITION OF 1911.—The Executive 
Commission ‘of the International Exhibitions of Industries and 
Labour to be held in Turin in the year 1911, in view of the heavy 
damages inflicted by fire upon some preceding exhibitions, have 
opened a competition for the supply of material capable of render- 
ing fireproof, or at least non-inflammable, timber and textures. 
The regulations for the competitions are as follows :—(1) The 
proposed materials will be divided into two categories, according 
to their application either to timber or to fabrics. For timber, a 
speedy and cheap method of superficial coating will be preferred, 
but other processes will not be excluded. The coating’ material 
must permit of any polychromic decoration. For textile articles, 
of solely vegetable composition, the application of the stuff either on 
the yarn or on the undyed or dyed fabrics is left optional, provided 
their strength, suppleness, and colouring are not altered. (2) The 
materials must be forwarded, pre-paid, before the end of Septem- 
ber next. to the ‘‘ Direzione del Laboratorio di Chimica Docimas- 
tica del Regio Politecnico di Torino,” in quantity. sufficient to 
protect at least 50 square metres of timber or fabries.- Materials 
not forwarded before this date will be excluded from competition. 
The Executive Commission is entitled to purchase the material 
which may be judged worthy of an award in quantity sufficient for 
all the Exhibition buildings, and competitors must send with their 
samples a notice stating the quantit¥ they are prepared to supply 
and the price thereof, delivered free in Turin. The competitor 
most also give in writing full directions for applying his material. 
(3) The jury appointed by the Executive Committee of the Exhi- 
bition will judge the materials submitted to them in a technical, 
practical, and economical manner, making all trials they may 
think proper, and from their decision there will be no appeal. 
Competitors will be permitted to attend the trials either personally 
or by prexy. (4) The jury will have at their disposal. two gold 
medals and two. silver medals, presented by the “ Societ& Pro- 
motrice dell’Industria Nazionale,” these being forthe first and 
second prizes in each of the two categories of the competition ; 
and a sum of 4000 lire, to be eventually distributed among the 
winners in the competition and those recognised worthy of awards 
in consideration of recent researches made or of noteworthy results 
obtained. 
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BLYTH HARBOUR IMPROVEMENTS. 


ALTHOUGH coals have been shipped at the mouth of the 
river Blyth for about 600 years, there are few places, even 
on the north-east coast, which during the past twenty years 
have shown such development as has the port of the same 
name. For the forty years previous to 1853 the harbour 
at Blyth consisted of a short length of the river channel, 
nearly dry at low water, with a few small coaling staithes | 
on the south and a ballast quay on the north side. In 
1853 a harbour and dock company was formed, and an 
Act for the making of piers, quays, and a dock was 
obtained; and, three years later, a pier of timber framing, | 





Fig. 1—BLYTH HARBOUR IN 1883 


enclosing hearting of rubble stone, was built upon the 

rocks on the east side of the river mouth, whilst on the 

west side was built a training jetty of timber, but the 

proposed dock was abandoned owing to want of funds. | 
In 1867 two coaling staithes were erected for the Cambois 
Coal Company, a small dredger purchased, and the | 
entrance channel dredged to a depth of about 4ft. at low 
water. The coal shipments, which in 1866 amounted to 
267,726 tons, increased to 338,127 tons for the year 1871; 
but, after this date, owing to the depth of the harbour 
not being increased to keep pace with the growth in the 
size of steamships, coal shipments at Blyth gradually 
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provide turning space for ships above and below the coaling 
staithes; to provide waiting berths with mooring jetties 
for laden ships; the underbuilding of the South Quay 
wall; to remove a ridge of rock in mid-harbour; to 
remove a timber barrier upon the west side of the 
entrance channel; and to provide a new dredger and 
steam power to expedite rock blasting. This programme 
was gradually accomplished within three years’ time. 
Meanwhile the coal shipments increased from 146,264 
tons during 1883 to 583,484 tons in 1886, whilst with the 
opening, in 1887, of a new entrance channel, about 
4000ft. in length and having a depth of 10ft. at low water, | 
the shipments increased to 1,018,355 tons. In 1882 two | 





Fig. 2-BLYTH HARBOUR 


coaling staithes were provided, with depths ranging from 
33ft. to 39ft. at high water, and in 1892 the coal ship- 
ments had increased to over 2,000,000 tons, and the 
average surplus revenue to about £26,000. This sum 


| enabled the Commissioners to purchase two powerful 


hopper dredgers, by means of which the harbour entrance 


| channel was widened and deepened and the deep-water 


area increased by more than 40 acres, including the 
25 acres comprised in the south harbour. In 1896 two | 


| additional coaling staithes were erected, and the coal ship- 


ments for the following year amounted to 2,700,000 tons. 
The east and west piers were further extended and the 
entrance channel widened to 300ft. and deepened to 16ft. 
at low water. 

Included in a comprehensive improvement scheme 
authorised some two or three years ago, which is now | 
being proceeded with, is the partial reconstruction and 
extension of the east pier, built in 1856, and alluded to 
above ; the erection of a concrete roundhead with light- 
house ; the underpinning of the south quay wall at two 


| of the staithes; the deepening throughout of the harbour 


to 24ft. at low water, or 39ft. at high water, together with 


| the deepening of the entrance channel from 16ft. to 20ft. 
| at low water, and also the provision of facilities for the 


| entirely new industry for Blyth. 


oo 


DED NEW PIER 


Fig. 3—-OLD PIER ENCASED AND EXTEN 


declined until in 1883 they only amounted to a total of 
146,264 tons. ° 

In 1880 the Blyth Harbour authorities arranged with 
the North-Eastern Railway Company for the construction 
of two coaling staithes and a deep-water quay at the 
south side of the harbour, and two years later they | 
applied to Parliament to vest their undertaking in a body 
of Commissioners having borrowing powers to the extent 
of £182,000, and it was at this period that a commence. | 
ment was made with the scheme of development which | 
subsequently resulted in Blyth coming into prominence | 
as a coaling port. In 1883 there were on the north side | 
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Fig. 4—EAST PIER ROUNDHEAD AND LIGHTHOUSE 


two coaling staithes, with a depth of about 9ft. at low 
water, whilst on the south side there were four small 
coaling staithes dry at low water, along with two staithes 
having 15ft. at low water. At this time that portion of 
Blyth Harbour situated above the staithes was dry at 
low water, and as the pier-heads terminated at low water, 
the sea during every storm shoaled the entrance to about 
low-water level. In 1883 it was decided to extend the 
piers to prevent the formation of a bar in the entrance 
channel; to widen and deepen the entrance channel ; to 





and steel-framed lantern. 


accommodation of the fishing trade, which will be an 
Plan maps of the har- 
bour as it was in 1883 and as it now is are given in Figs. 


| 1 and 2. 


The work of re-construction of the old east pier com- 
prises the casing in of the old timber and rubble with 
concrete walls to constitute a permanent structure, as 
shown by Fig. 3. A section of the extension of the same 
pier in solid concrete is also given in Fig. 3. The top of the 
latter is 2ft. 6in. above high-water level, but the creosoted 
timber deck is at heights increasing from 16ft. above high 
water to 28ft. at the outer end. The east pier terminates 
in a concrete roundhead, the top of which is 28ft. above 
high water, and on which a lighthouse has been built. 
Engravings and a view of this are given in Figs. 4 and 5 
respectively. It is formed of monolithic concrete 
throughout, reinforced near the whole of the outer sur- 
faces by steel bars, and surmounted by a gun-metal 


Flashing light, giving four flashes in quick succession 
every ten seconds, the intensity being that of 60,009 
candles, whilst the focal plane is 63ft. above high-watey 
level. There is a subsidiary red light in the service roo 
illuminating fixed sectors over rocks to the north and the 
coast line south. The flashing light directs vessels to the 
harbour from distances of fifteen to twenty miles, and jg 
additionally valuable to those coming from the north, 
whilst the subsidiary light guides traffic safely into the 
entrance channel. During foggy weather a bell, weigh. 
10 ewt., is sounded every ten seconds by means of 
clockwork. 

The erection of the lighthouse was commenced jn 


Swain S« 


IN 1907 


| October, 1906, and the illuminating apparatus—manufae. 


tured by Chance Brothers and Company, Limited, of 
Birmingham—was put into service on 18th July last. In 
the construction of the roundhead timber staging was 
projected from the end of the east pier, and from it 
uprights were placed on the rock foundation with one 
face corresponding to the circumference of the base. The 
uprights were secured to the staging at top and to the 
rock by concrete deposited round their feet, and hori- 
zontally by angle irons bent to the radius of the base, 
whilst they were also tied by radiating bolts to a central 
group of uprights which carried a travelling crane, 
Horizontal shuttering, with its inner face curved to the 
radius of the base, retained the concrete between the 
uprights. Rectangular skips, with bottom drop doors, 


| were used for depositing the concrete, all work below 


low water being attended to by divers. The concrete 
5 « 
proportions were :—1 cement, 1} sand, and 2} gravel, and 
although most of it was mixed on barges, a supply of 
5 5 A 











Fig. 5-THE LIGHTHOUSE 


‘materials was kept on a staging at the end of the pier, 


| too much movement on the barges. 


where mixing could be continued when the sea caused 
The tower was con- 


| structed within vertical boarding secured to circular tim- 
| bers and uprights, sections of the whole framing having 


| previously been constructed on shore. 


The whole of the 


| outer faces of both the tower and the base are reinforced 


CROSS SECTION ELEVATION 


The diameter of the round- | 
head is 35ft., and the diameter of the tower—at top, | 
beneath coping—is 15ft. 6in., whilst the diameter of 
the tower—at the base—is 20ft. The top of the round- 
head above foundations is 51ft. 6in., and the top of the 
roundhead above high-water level is 28ft. The top of the 
lantern above high-water level is 73ft. 6in., and above 
foundations 97ft. Below the lantern floor there are 
three rooms—service room, dwelling room, and‘ store- | 
room. The light is of the Third Order White Group | 


| by steel bars, as shown in Fig. 6, and the floors by Kahn 
| bars, and, where the stairway openings occur by means 
of small steel joists. 


The construction of the base 
occupied six months, and the tower a further similar 
period. 

Some interesting work is being carried out at the south 
side staithes, where a long stretch of quay wall has been 


| underbuilt inside a cofferdam and secured for a depth of 
| 84ft. The original wall was built many years ago, and 


the engineers now responsible for its safety have found 
not only that its strength was insufficient, but that its 
base was defective and undermined to such an extent that 
a diver was able to crawl underneath the wal] in many 
places. As, in addition to this, the river bed is to be 
made 10ft. deeper, special precautions were necessary 
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BLYTH HARBOUR 


( For description see page 242, 




















Fig. 1O—NORTH SIDE STAITHES Fig. 11—THE COWPEN STAITHES 

















Fig. 12—PART OF SOUTH SIDE STAITHES Fig. 13—-PART OF SOUTH SIDE STAITHES 
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Fig. 14—-HARBOUR ENTRANCE Fig. 1IS—THE UPPER HARBOUR 






























Fig. 16—-ROCK BREAKER Fig. 17—DREDGER 
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in order to make the wall secure. More than 700ft. of 
quay wall will have to be dealt with, but a portion of 
500ft., was first taken in hand, and completed last year 
and a commencement is to be made immediately with 
the remaining 400ft. of wall, to the south of the existing 
work. Clay was deposited in front to a distance of 75ft. 


from the toe of the quay, and some 15,000 tons of | 
The first pile of the | 


material were in this way used. 
cofferdam, a drawing of which is shown in Fig. 5, was 
put down in October, 1905. 





| the average cost of breaking has been 94d. per cubic yard. 
| After disintegration the rock is removed by self-contained 
| hopper dredgers. Compared with the ordinary method of 
| removing subaqueous rock by means of drilling and 
| blasting great economies have been effétted by the em- 
| ployment of this special rock breaking plant. 

For many years it has been felt that Blyth harbour 
might be conveniently adapted for the conduct of a 
| large fishing industry, and, as a result of applications, 


The piles were driven | 


through the clay and 18in. into the rock by ordinary | 


steam piling engines. Care had to be exercised 
the carrying out of the operations, as the clay always 


in | 


tended to settle away from the outer face of the dam, | 
and if this had not been constantly replenished, the | 


pressure of the clay on the inside face would have pushed 
the whole structure away from the wall. It was not 


practicable to tie the dam back to the wall in case any | 
undue forward stress was put upon the wall. A protecting | 
jetty was constructed around the dam and loaded with | 
clay, half the weight of which rested on the dam to | 


counteract any flotation tendencies. When the dam was 
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Fig. 6—REINFORCEMENT OF BASE 


closed the clay was taken out inside and replaced by timber 
struts. Experience proved the dam to be very water-tight, 
but, as had been anticipated, a considerable amount of 
water entered from the back of the wall. Fordealing with 
this and other general leakages three centrifugal electric 
pumps, by Ernest Scott and Mountain, Limited, 
of Newceastle-on-Tyne, and each delivering 500 gallons 
per minute, were employed. The whole of the old 
base of the wall was removed and replaced by a concrete 
wall of 6ft. minimum thickness, the new part being tied 
back to the rock by bolts. A view of the underpinning 
operations is shown in Fig. 8. A channel, about 
5ft. wide, and extending to the full depth of the proposed 
24ft. below low water, were cut out of the rock im- 
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Fig. 8—-UNDERPINNING 


the Blyth Harbour Commissioners have recently leased 
sites to several large fish curers, and, at the out- 
set, are proceeding with the construction of new tim- 
ber.quays having a total length of over 700ft., which will 
accommodate about 170 fishing boats, coming and going, 
at the south harbour, which has an area of 25 acres. 
The cost of these quays will be about £8000, but arrange- 
ments are being made so that the quays may be increased 
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Fig. 7-ROCK-3REAKER 


mediately in front of the quay wall, so that in the removal | 


of the rock by the rock cutter the foundation of the wall 
will not be affected. 


The deepening of the harbour and entrance channel at | 
Blyth involves the removal of about 500,000 cubic yards | 


of sandstone rock and shale, and for this special work two 


rock breakers, both constructed by Lobnitz and Co., | 


Limited, Renfrew, N.B., have been introduced. These 


machines are of similar design, with the exception | 


that the second, which was primarily brought into 
use for removing the rock in front of the quay wall, is 
fitted with a ram which works over the end of the barge 
instead of in the middle, as in the case of the first of these 


rock cutters introduced at Blyth, which is illustrated in Fig. | 


16, page 243, and the details of which are given in Fig. 7. 


The rams of the Blyth machines have lengths of 40ft. | 


and 50ft. respectively, and weigh 15 tons each. They 
pulverise rock in layers of about 3ft. in thickness 


and are capable of breaking up a maximum thick- | 


ness of rock of 18ft., through depths of water varying 
from 8ft. to 40ft. Working day and night shifts, the 
average quantity of rock broken up by one of these 
rams. in the course of a week is 1071 cubic yards, and 


as circumstances require, with a minimum of expendi- 
‘ture. The situation of Blyth Harbour is peculiar, so 
far as the north-east coast ports are concerned, as for 
a considerable distance its outer harbour runs nearly 
parallel to the coast in a direction north and south, 
| and is protected from the full force of storms by a 
narrow strip of land and by the east pier. Blyth 
is right in the Northumberland coalfield, and is con- 
| nected with it by rail. There are upwards of twenty 
collieries all within a radius of four miles, whilst there 
are twenty other collieries situated to the north and 
| west for which this harbour is the natural port of ship- 
ment. The coal shipments at Blyth now amount to 
nearly 4,000,000 tons per annum, or about 43 per cent. of 
the whole of the Northumberland coal shipments. The 
port doubtless owes its present prosperity to its geogra- 
| phical position and to the progressive policy which has 
during recent years been pursued by the Blyth Harbour 
Commissioners, of which body Viscount Ridley is the 
| chairman. Although at the present time there are twenty 
| coaling spouts capable of coaling ships up to 10,000 tons 
| burden, the question of providing additional accommoda- 
tion for the bunkering of larger vessels is under considera- 





tion, and already the North-Eastern Railway Company hag 
decided to establish at its staithes on the south side of 
the harbour at Blyth a new bunkering elevator, which 
will permit of the shipping of coal at a height of 40, 
above high-water level. The existing spouts are adapted 
for simultaneously loading into two hatchways of the 
ship. Ten of the spouts have a depth alongside of 24¢¢, 
at low water and 39ft. at high water, the depth of the 
others varying from 29ft. to 85ft. There are 85 acres of 
water, including the south harbour, with mooring jetties 
capable of accommodating forty large ships, with berthage 
for coasters and deep-water import and export wharves, 
whilst attach2d to the port are five large graving docks 
for the repair of ships up to 480ft. in length. The series 
of views on page 243 give an excellent idea of the port, its 
staithes, &c., and will be readily understood by means of 
the titles under the engravings. The works detailed above 
which are estimated to involve an outlay of about £180, ”, 
and to take five years to complete, have not been let to 
contract, but are being carried out by the Blyth Harbour 
Commissioners’ own staff, under the direction of their 
engineers, Messrs. J. Watt Sandeman and Son, of New] 
castle-on-Tyne, to whom our representative is indebted 


Fig. 9-COFFER-DAM AND ELECTRIC PUMP 


for permission to inspect the works, and for the loan of 
the drawings and photographs. 


IGNITION SYSTEM FOR LARGE GaAs EnaiINes.—In the article 
describing the Lodge ignition as applied to large gas engines, 
which we published in our last issue, page 224, we omitted to state 
that the makers are Messrs. Lodge Brothers and Co., of 14, New- 
street, Birmingham. 

ENGINEERING GOLFING Socrety.—On the 28th ult. the first 
annual general meeting of the Engineering Golfing Society was 
held at the Institution of Civil Engineers. After the reports and 
accounts of the past season had been approved, the following 
officers for the ensuing year were elected :—-Captain, Mr. B. Hall 
Blyth, hon. secretary, Mr. S. Price-Williams ; and hon. treasurer, 
Mr. R. W. Hammond. 

t0YAL COMMISSION ON CANALS AND WATERWAYS.—The Royal 
Commission on Canals and Waterways has just issued volume 3 
of its publications, containing all the evidence taken between the 
Ist August, 1906, and the 30th July, 1907. This volume contains 
evidence concerning the canals and inland navigations of England 
and Wales and of Scotland, additional to that contained in 
volume 1, published in November, 1906. Volume 2, issued in 
November, 1907, contains all the Irish evidence. These volumes 
contain all the evidence taken by the Commission up to July 30th, 
1907. In volume 3 will be found a map of the canals and inland 
navigations of Scotland. The Commission will shortly issue a 
fourth volume, containing the statistical returns of the canals and 
inland navigations of the United Kingdom and Ireland, which 
have been collected by the Commission. The Commission wil! 
resume its sittings to take further evidence in March. 


INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW STUDENTS’ 
SecTion.—At a meeting of this body held on February ‘Ist in the 
James Watt Engineering Laboratory of Glasgow University, 
Professor Magnus Maclean presiding, Mr. J. 8S. Nicholson, B.Sc., 
delivered a lecture on “‘Some Tests on Induction Motors.” He 
described the tests usually carried out on induction motors, and 
showed the nature of the curves obtained from them—the 
open and short circuit characteristic curves—as well as the 
methods employed to separate the various losses—friction, 
eddy currents, &c. Speaking of these tests the lecturer indicated 
the difficulty of getting actual slip results when using an ordinary 
tachometer, and demonstrated in the laboratory two methods 
whereby the slip could be actually determined—the first a simple 
stroboscopic method in which the readings were taken by noting 
the apparent movement of waves set up by currents of known 
frequency in water. 

Roya InstiruTion.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 2nd 
inst., Sir James Crichton-Browne, M.D., F.R.S., treasurer and 
vice-president, in the chair. Colonel David Bruce, Miss Deane 
Butcher, Miss Cleghorn, Mrs. Dugald Clerk, Mr. V. Gordon, Mr. 
J. Hunter Gray, Miss Hassard, Mr. W. L. Preece, Dr. C. W. 
Saleeby, Dr. Hans Sauer, Mrs. Schilizzi, Miss Schilizzi, Mr. C. FP. 
Wurtzburg, and Professor H. A. Wilson, F.R.S., were elected 
members, The special thanks of the members were returned to 
Sir Andrew Noble, Bart.. K.C.B., for his donation of £100 to the 
fund for the promotion of experimental research at low tempera 
tures ; to Mr. Shelford Bidwell for his donation of £5 5s. to the 
general fund ; to Mr. W. Hugh Spottiswoode for his present of 
manuscript record containing the early laboratory experiments o! 
the late John Peter Gassiot, F.R.8., who was formerly a manager 
and benefactor of the Institution ; and to Mrs. Kemp for her gif! 
of a portrait of the late Sir Benjamin Baker, _K.C.B., F.R.S., 
vice-president of the Royal Institution, 
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RAILWAY MATTERS. 


Tye Board of Trade have held an inquiry into the pro- 
1c Taff Vale Railway to substitute a bridge for the level 
t Gyfeillion. 





posal of tl 
crossing «| 

AcconpING to a Consular report a railway from Santiago 
" which would connect the former place with Corunna, is 
and plans have been approved by the Government. A 
Spanish railway company has, it is reported, gone into 
but has given up the idea of tendering. 


to Tierra, 
proposed, 
promine! t 
the scheme, 

Tu: Great Western Railway Company is preparing 
uge sidings at Pentrefelin, near the town, and intends 
erecting « signal cabin near Suu Bank Halte, which will make it 
possible to run two trains between Llangollen and Trevor section. 
it is also constructing a loop of great length between the tunnel at 
Berwyn and Glyndyfrdwy Station. 


Ir is reported that representatives of a British company 
have made an —— to the Russian Ministry of Finance in 
connection with the projected construction of a railway joining the 
Russian line which terminates at Kushk, on the north-western 
frontier of Afghanistan, with the British Baluchistan line, which 
terminates at Chaman, on the south-eastern border. 


From next Monday the names of the following stations 
on the Hampstead ‘*Tube” will be altered :—Tottenham Court- 
road to be Goodge-street (Tottenham Court-road), and Oxford- 
street to be Tottenham Court-road (Oxford-street), in order that 
the junction station on the Hampstead and Central London Rail- 
ways Will have the same name on both lines—viz., Tottenham 
Court-road. 


SpeakinG in London recently at a dinner of the British 
East African Association, Mr. Winston Churchill alluded to the 
great possibilities of East Africa as a region of commerce. The 
Government, he said, earnestly hoped it might be possible in the 
not distant future to make a fe ue to Parliament to enable the 
Uganda Railway to be extended beyond the Victoria Lake to the 
shores of the Albert Lake. 


three ! 


Tue railways of Siam have a total length of about 
{85 miles, including 125 miles of line just built. Of this total. 
3090 miles have standard gauge, while 95 miles have metre gauge 
(3ft. 34in.). The cost of these lines has amounted to about £5600 
per mile for the standard gauge and £4700 for the narrow gauge. 
The operation is quite profitable. Passenger receipts constitute 
about two-thirds of the total receipts, and 98 per cent. of the 
passenger traffic is third class, 


A report from Glasgow says that the Railway and Canal 
Commissioners have nmiade important concessions to railways 
whereby companies will be enabled to raise their haulage rates for 
coal. Hitherto companies have laboured under a disability with 
respect to having to carry coal at low rates. The English Railway 
Shareholders’ Association have announced their willingness to 
co-operate with the Scotch Railway Shareholders’ Association with 
a view to securing reform and curtailment of capital expenditure. 


Tuere are four trackless trolley lines now in operation 
in Germany. The first installation on this system was constructed 
and opened in the Biela Valley (Bielathal), Saxony, in July, 1901. 
It was in operation as ap experimental line for about three years, 
when, owing to the insufficient traffic, it was removed to Wurzen, 
Saxony. Other lines are now in operation at Grevenbriick, West- 
phalia, length 14 kiloms. ; Veischedethal, Westphalia (Greven- 
briick- Bilstein-Kirchveischede), 9 kiloms. in length ; and Monheim 
on-Rhine, length 44 kiloms, 


Tue cost of the electric tramway system to the Man- 
chester Corporation has been £1,750,000. The average cost of 
laying down a mile of track is £5270, with an addition of £1090 
for overhead equipment. Last year 143,264,000 passengers were 
carried by these tramways, 69 per cent. of whom paid penny fares. 
The Tramways Committee pays £25,000 a year to the rates, 
employs 4174 people, and pays £5400 per week in wages. The 
average daily takings amount to £1950, and each of the 550 cars 
travels about 100 miles a day. 


Tue German Government more than a year ago 
imposed what seemed to be a moderate tax on railroad tickets. 
The result of it has been a diversion of travel from the higher to 
the lower classes to such an extent tbat a decrease of about 
£500,000 in the passenger earnings of the Prussian State 
Railroads alone is attributed to it. Nearly at the same time a 
new schedule of charges for passengers and baggage was intro- 
duced, which on the same railroads reduced earnings about 
£300,000 ; but this was expected. 


Some tests have been made in America to determine 
what advantage is gained by coupling the wheels of motor bogies 
on electric cars. According to information given in the Huagineer- 
ing Review, an equipment with four motors showed a saving in 
energy consumption of about 30 per cent. when the wheels of the 
bogies were coupled together. One motor was then removed from 
each bogie, and the car tested against another car with a similar 
two-motor equipment, but without coupling-rods; a saving of 
15°5 per cent, was shown in the former case. 


A practicaL railwayman, writing under the title of 
“Confessions of a Railroad Signalman,” in the Atlantic Monthly, 
declares that at least 85 per cent. of railway accidents in the United 
States are due, not to lack of rules or safety appliances, but to the 
neglect of railway workmen to regard them. He argues that such 
a state of affairs could not continue if-proper discipline were main- 
tained, and he holds that the prevalent laxness of discipline is in 
large part due to the powerful influence exerted by the labour 
unions on the managements of the various railroads in the United 
States, 


Tue French Minister of Public Works has submitted to 
Parliament a Bill for pensions to railroad workpeople, by which all 
who have served as long as two years will be entitled on reaching 
the age of fifty-five to a pension at the rate of 17 per cent. of their 
regular pay ; and at the same rate if invalided at an earlier age. 
In case of the workman’s death his widow is to be entitled to one- 
half of this pension. In case of death before fifty-five, the widow 
and orphans will have the same rights as if he were already enjoy- 
ing a pension. This is to apply to workmen of the railroad com- 
panies as well as to those of the small system of State Railroads. 


THE new light railway which has been constructed in 
the West of England between Bere Alston and Callington was 
opened last me a for passenger, parcel, and goods traffic. The 
new line branches off from the London and South-Western Railway 
Company's Waterloo-Exeter and Plymouth main line at Bere 
Alston, passes down the Tamar Valley, crosses the river Calstock 
by means of a high viaduct built of granite, and runs several miles 
into Cornwall to Callington, from which place coaches run to 
Liskeard and vice versa. Intermediate stations have been provided 
at Calstock, Gunnislake, Latehley Halte, and Stoke Climsland. 


_ THe East River tunnels of the Pennsylvania Railroad 
between New York and Long Island City will all meet within the 
_ three months, according to a report made recently to the 
ae of Directors of the road. This. means that-one of the 
_— has been excavated and iron lined during last month ; 
Wo additional tunnels will be excavated and iron lined in the 
—— of March, and the excavation and iron lining of the fourth 
anc will be completed in the month of April or May. Work 
wi then begin on the caulking and lining of the tunnels with 
concrete 2ft. thick, The shields are being driven from both sides 





NOTES AND MEMORANDA. 


. . Win . 
MinvuTety detailed regulations for the design and 
execution of concrete and reinforced concrete structures have 
recently been adopted by the Austrian Government. 





We hear that Professor Kammerlin Onnes, teacher of 
vhysics in the University of Leyden, has just made an important 
scientific discovery. Helium is the last of the gaseous bodies to 
withstand all attempts to condense it, and recently Professor 
Onnes succeeded in liquefving it. 


It is reported that at present Brazilian imports show a 
special demand in the way of machinery of all kinds and electrical 
appliances. The demand in these lines is greatly on the increase, 
the imports of Brazil for last year showing an increase of about 25 
per cent. over those of the year before. The Brazilian market is 
one of permanency, and the manufacturer securing trade there 
san easily hold it with the proper kind of attention. 


Tue water supply of Dawson in the Yukon territory 
has to be warmed before it is pumped. The ground is frozen 
throughout the year, except for the top 2ft. or 3ft. during the 
summer, and, consequently, the water in the mains would freeze 
were not some means taken to prevent it. These means consist 
in turning exhaust steam from the pumps and extra steam from 
the boilers into the supply, which is thereby warmed sufficiently 
for the purpose. 


THe total imports of machinery and vehicles into 
Switzerland during 1906—including bicycles and motor cy7-les— 
from all countries amounted to £1,928,300, as compared with 
£1,827,900 in 1905, of which the United Kingdom supplied 
£75,000, a decrease of £62,700 on the imports in 1905. The 
imports from the United Kingdom represent only 3°8 per cent. of 
the total imports. Germany supplied 72°5 per cent., France 12°3 
per cent., and the United States 3 per cent. 


Tue first 60,000-volt hydro-electric plant in Japan has 
just been put into service, after having passed the rigid inspection 
which is required by the Japanese Government of all electrical 
installations. Power is obtained by impounding the Ugigawa 
river, a narrow and swift, but deep river, such as is often found in 
the mou. tainous portions of Japan. The normal capacity of the 
main station is 18,000 kilowatts, and is furnished by six 3000-kilo- 
watt, 50-cycle, 6600-volt water-wheel-driven alternators. 


Cotomstia is not suited for motor cars, and, except to a 
very limited extent, it cannot become so for many years to come. 
There is, however, a project to establish a motor route and service 
between Facatativa, the terminus of the Sabana Railway, and 
Cambao on the Magdalena. At present there is no market for 


motors in the country. Locomotives and railroad material 
generally come from the United States, though most of the rail- 
way companies are British, with directorates established in 


London 


Tue official return of the exports of coal from Hull for 
the week ending Tuesday, 25th February, 1908, is as follows :— 
Antwerp, 304 tons; Amsterdam, 2222; Alexandria, 3209; Bremen, 
2166 ; Bombay, 1130; Copenhagen, 154; Christiania, 235; Danzig, 
737 ; Gothenburg, 664; Harlingen, 1190 ; Hamburg, 2445; Malmo, 
1467; Mexico, 2; Puerto, 606; Rouen, 2312; Riga, 635; 
Rotterdam, 4096 ; Stockholm, 385 ; Stettin, 5978 ; Savona, 1014 ; 
Ystad, 1341; total, 32,932 tons. Corresponding period, Feb- 
ruary, 1907, total, 37,850 tons. 


MeETALLIc tantalum was until recently almost unknown 
in commerce, and its present prominence is due mainly to the 
discovery of its suitability for the preparation of filaments to be 
used in electric incandescent lamps. The most commonly occur- 
ring tantalum minerals are tantalite and columbite, which consist 
of tantalates and niobates* of iron and manganese in varying 
proportions. ‘Tantalite is rich in the metal and contains about 84 
per cent. of tantalum pentoxide, whilst columbite contains but 
little tantalum and is mainly composed of the practically worthless 
and often detrimental niobic pentoxide. 


AccorpinG to the report on the conditions of the 
metropolitan water supply, the mean rainfall during the month of 
November, 1907, at twelve stations, which have been selected as 
giving equal representation for all parts of the Thames Basin, was 
2°39in., being 0°38in. below the average mean rainfall for that 
month during the previous twenty-four years. The average daily 
natural flow of the Thames at Teddington Weir during the month 
was 1637°8 million gallons, being 178°8 million gallons above the 
daily average for the twenty-four preceding years. The maximum 
daily flow was 3959-9 and the minimum 939-4 million gallons. 


Tae growth of ballooning, says a contemporary, has led 
to many curious investigations touching the atmosphere and its4 
inhabitants. By the use of anchored balloons with self-registering 
instruments some of the experiments of deep sea sounding have 
been repeated aloft. At Strasburg sounding balloons have been 
sent to a height of nearly 26,000 yards, and 19,000 yards to 29,000 
yards is not an uncommon height. One of the astonishing things 
said to have resulted is the discovery at a height of 14,000 yards 
of an isothermal zone in which, contrary to experience up to that 
height, temperature does not diminish with recession from the 
earth. 


Tue latest town in the United States is Rawhide, in 
Nevada. A few weeks ago some miners who had strayed off the 
roadway began examining the ledge on which they rested, 30ft. 
from the roadway. Noticing it showed-gold deposits, they staked 
out claims in the desert. Reports just arrived from the new town 
show there are now 1000 people camped on the goldfield, and 
thousands more are rushing there from all parts of the West. 
Ten motor car routes from neighbouring points have been started. 
The camp has four newspapers and three banks. Great canvas 
hotels have been established. The deposits are said to be as rich 
as any in Klondyke. 


At Antwerp ordinary pig iron costs about 65 centimes 
per 1000 kilos. for putting on wagons and despatching, and the duty 
payable is 2f. per 1000 kilos. There are no other charges there 
for forwarding to the interior. At Terneuzen pig iron pays 
25 centimes per 1000 kilos. if the steamer discharges direct on to 
wagons, otherwise the loading from the quay on to wagons costs 
50 centimes per 1000kilos. The importation of ordinary iron is free 
in Holland, but if the iron arriving at Terneuzen is destined for 
Belgium the same duty as mentioned above, viz., 2f. per 1000 
kilos., has to be paid as soon as the goods pass the frontier. There 
arrives also at ‘l'erneuzen iron which is destined for France ; in 
this case the goods pass through Belgium in transit, and the duty 
in France is about 1°75f. 


Tue production of wood poles for telegraph and tele- 
phone lines, electric light and power systems, street railways and 
railroad companies in the United States during 1906 was 3,575,000, 
valued at about £1,800,000. These figures do not include poles 
less than 20ft. long. Cedar poles were used most and chestnut 
ranked second. Owing to the growing scarcity of the supply of 
timber for such purposes, the American Telephone and Telegraph 
Company is carrying out extensive experiments in co-operation 
with the United States Forest Service to determine the best 
methods and materials for preserving these poles. Several experi- 
mental lines of variously treated sticks have been erected and a 
careful record of the behaviour of each pole is being kept. The 
comparatively new open-tank treatment has apparently been of 
much service in affording a means of lengthening the life of poles 





MISCELLANEA. 


In consequence of the popularity which the taximeter 
motor cab has gained in London it is proposed shortly to place 
over three hundred of these vehicles on the streets of Birmingham, 
Wolverhampton, Sutton Coldfield, and the adjoining towns. 





Tue centennial anniversary of anthracite as a fuel was 
celebrated on February 11th at Wilkesbarre, in Pennsylvania. In 
1808 Judge Jesse Fell demonstrated the combustibility of hard 
coal in an old fireplace, which is still preserved as a relic of an 
important event. There were addresses by prominent men, a 
dinner, and ceremonies appropriate to the occasion. 


Ir is reported that there is likely to be further trouble 
with the wrecked bridge across the St. Lawrence as soon as the 
spring weather sets the ice free. A large part of the wreckage hang- 
ing in the river, more or less attached to the pier, has become 
cemented by ice. Salvage operations have been suspended. It is 
feared that when the ice breaks the wreckage may overturn and 
entail further loss and danger. 


At the last meeting of the Huddersfield Town Council, 
the yearly statement of the Electricity Department was presented. 
The gross receipts were shown to have been £30,353 and the 
expenditure £19,369. After interest on loans, contribution 
towards redemption of debt, and other sums had been deducted, 
there was a net balance of £985, which was placed to the deprecia- 
tion and contingencies fund, which now stands at £11,874. 


THE question of duplicating the existing Cadiz-Canaries 
telegraph cable has, according to a Consular report, been receiv- 
ing the attention of the Spanish Government. The existing cable, 
besides being a single line, is in an unsatisfactory condition, and 
is liable to constant breakdowns, when recourse has to be had to 
the somewhat circuitous Brest-Dakar route. Repairs were carried 
out in 1905 at a cost of £7000, and it is thought that the cable 
cannot last more than a few years longer. 


THE Chancellor (the Right Hon. the Earl of Rosebery) 
will visit University College on the afternoon of Thursday, March 
26th, and will formally open the new libraries and the new south 
wing, which includes lecture rooms for the faculty of arts, the 
departments of geology, hygiene, and experimental psychology, 
also large extensions of the departments of applied mathematics, 
of mechanical, electrical and municipal engineering, and accom- 
modation for the new hydraulic laboratory. 


A REMARKABLE exhibition of various timbers is on view 
at Toxteth Dock, Liverpool, collected at the instigation of Sir Alfred 
Jones, and shipped from Sekondi to Liverpool. There are 400 
distinct varieties of wood, all of which grow in different British 
possessions and Colonies in‘Africa. These timbers possess various 
qualities ; some when only struck lightly with the knuckle of the 
hand give forth a fine musical note, some take a high polish and 
have beautiful figuring, and others are so light that they feel like 
pieces of cork instead of solid woods. 


Tue Admiralty has decided to erect a wireless tele- 
graphy station at Easington, near the Humber mouth. _ It will be 
under the control of a picked crew of coastguard signallers, all of 
whom will have passed through the special ‘‘ wireless telegraphy ” 
course. The station will be exclusively a naval one, and its 
functions will be to keep touch between the North Sea Squadron 
and the authorities. he decision marks another step in the 
development of coast defence, and the selection of Easington, at 
the mouth of the Humber, is not, says the Sheffield Daily Telegraph, 
without significance. 


THE Shipping Federation, the railway companies, some 
of the gas companies, several Chambers of Commerce, and other 
representatives of large consumers of coal are organising opposition 
to the Miners’ Eight Hours Bill on the ground that the proposed 
limitation in working hours at collieries would probably increase 
the price of coal. On the other hand, the Scotch Miners’ Con- 
ference in Glasgow, last Monday afternoon, agreed to call fora 
national conference of miners to devise means to counteract the 
agitation against the Bill, which the delegates held was being 
engineered by colliery owners of the country. 

Tue scheme for the drainage of Cairo, which has 
been finally adopted by the Public Works Department, and will 
shortly be submitted to the Council of Ministers, provides for the 
drainage of the eastern third of the city by gravitation, and of the 
remainder by means of compressed air into a main collector, dis- 
charging in the desert near Khanka, eight miles north-east of 
Cairo, where a sewage farm, equipped with the most modern 
appliances, will be constructed. The cost of this urgently needed 
work of public utility will, it is said, be at least ££2,000,000, 
which will probably be distributed over several years. 

European labourers have been imported for work on 
the Panama Canal to the number of 9915, and at the close of 1907 
there were 4793 still on the pay-roll. The others had either 
returned to their native countries or gone to South American rail- 
way construction camps. Those remaining are the best of the lot 
and about twice as efficient as the West Indian labourers. The 
common labourers among them are paid 40 cents silver an hour, 
without subsistence. The West Indian common labourers are paid 
133 cents silver an hour, with subsistence. The West Indians of 
the artisan class are paid 36 cents and 32 cents an hour. 
Accorp1NneG to Electrical Engineering, a letter has been 
received by the Margate Corporation from the Board of Trade with 
reference to the resolution recently passed favouring a system of 
wireless telegraphy between the Longsand lightship and the shore. 
The letter from the Board of Trade pointed out that already the 
establishment of wireless telegraphy had been sanctioned between 
six lightships dnd the shore as an experiment, and they were not 
prepared at present to extend it to the Longsand lightship, as from 
the short time it had been in operation the Board had been unable 
to form an opinion as to the success or otherwise of the experi- 
ment. 

Accorpine to the Iron and Coal Trades Review, a 
Bill introduced into the Australian Parliament, entitled the 
‘¢ Manufacturers’ Encouragement Act,” provides for a Government 
bounty to manufacturers of iron and steel. The following are the 
bounties provided for in the Act :—Pig iron made from Australian 
ore, and puddled bar iron and steel made from Australian pig 
iron, about 12s. per ton ; limit of bounty, January Ist, 1913 ; total 
bounty to be paid, £240,000. Galvanised iron, wire netting and 
wire, and iron and steel tubes or pipes—except riveted or cast— 
not more than 4in. internal diameter, 10 per cent. on value ; limit 
of bounty, January Ist, 1911 ; total amount of bounty to be paid, 
£48,000. Reapers and binders, for the first 500, £8 each ; limit of 
bounty, July Ist, 1909. 


At a meeting of the Birmingham and Midland Insti- 
tute Scientific Society, held last week, a lecture on the Birmingham 
electric supply undertaking was given by the City Electrical Engi- 
neer, Mr. R. A. Chattock. The lecturer traced the history of the 
undertaking from its commencement in 1889, and then gave a 
description of the plant at Summer-lane and at the sub-stations. 
He described the great increase now going on in the department 
to meet the demands for current for lighting and private power 
purposes. Large manufacturers, he said, were now adopting 
electricity for driving purposes in preference to steam. Electricity 
was being largely used now as the motive power in connection with 
heavy rolling mill work and other work of a similar nature. 
Motors as large as 300 horse-power each were being installed for 
the purpose. In other towns where similar arrangements had 
been adopted, manufacturers were satisfied that great economy 
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RATLWAY GAUGE WIDENING IN MANCHURIA 


( For description see page 237 ) 




















Fig. 3—HSIN-MIN-FU STATION Fig. 4—INSPECTION PARTY AND NARROW-GAUGE TRAIN 





























Fig. S-ALTERED GAUGE AND RE-GRADED EMBANKMENT 
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Fig. 8-BRIDGE OVER LIAO RIVER 

















Fig. 10—APPROACH BANK OF LIAO RIVER NEW BRIDGE 


SUPPLEMENT TO THE ENGINEER] 


ig. 9—-BRIDGE OVER LIAO RIVER 
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Contractual and Investigatory Testing. 


THE small committee appointed by the Treasury 
to inquire into the work done at the National 
Physical Laboratory have now received my lords’ 
commendation of their report, which has therefore 
been published. It is so long—more than a year 

since the appointment. of a committee was 
decided upon that the cause which brought it into 
existence has very possibly escaped the memory of 


those not directly affected by the issue. We can 
recall the facts in a very few words. The National 


Physical Laboratory is a national institution 
founded by the Government to carry on research 
work, and supported by a large subsidy from the 
State. In contravention—so it is held by 
of its original charter it undertook testing work 
which by no stretch of the imagination could be 
described as research ; it was such ordinary routine 
testing as is done at a thousand private testing 
laboratories. Moreover, it published a schedule of 
its prices for work of the kind, and the prices 
actually undersold the private tester. Strong action 
was taken in several quarters, particularly by the 
chemical societies, to prevent what was an obvious 
injustice to the individual—the competition of a 
State-aided institution; questions were asked in 
the House, and ultimately by the exercise of 





much . persistence the Treasury was—shall. we 
say persuaded to appoint a small - committee 
to investigate the matter: The constitution 


of the Committee left something to be desired, 





because some of the members had associations with 
the laboratory and could not be regarded as en- 
tirely impartial, but in spite of. protests the com- 
mittee conducted the inquiry without change, and 
have now issued the report we are discussing, and 
of which the essential passages are printed on 
another page. 

In a limited sense the recommendations are 
satisfactory. The Committee first consider the 
meaning of the report of the original committee of 
1898, which recommended the creation of tise Labora- 
tory. They aver that the gentlemen who drew up 
that document were a little ambiguous and inconsis- 
tent. In one place, for example, these gentlemen are 
quoted as saying “ it would neither be necessary nor 
desirable to compete with or interfere with the 
testing of materials of various kinds as now carried 
out in private or other laboratories,’ whilst in 
another they speak of the “great benefit to 
trade if means were provided for the public testing 


of the quality of certain classes of material,” and 
again they desire to draw attention to the “ diffi- 


culties arising in certain Government departments 
in their dealings with contractors and others which 
might be overcome by the establishment of an 
independent testing authority.” It is also con- 
tended that, since the Laboratory was founded in 
imitation of certain German originals, the practice 
followed in those laboratories is justifiable, and 
finally, reliance is put upon the omission of any 
restrictive clauses in certain passages referring to 
the testing of material in the report—or charter, as 
it has practically become—of 1898. For ourselves, 
we must confess that we do not see these difficulties 
or inconsistencies. It appears to us that the report 
is quite clear that there was to be no interference 
with private workers and the reference to a German 
original does not appeal to us at all. The wHole 
point at issue is the equity of competition by a State- 
aided institution with private firms or individuals, 


and about that, to our minds, there can be 
no question. However, the Committee saw 
some ambiguity, and they therefore deemed it 


to inquire what the origins] meaning 
of the ‘charter’ might be, and-set out to re- 
define the duties of the Laboratory in “ clearer 
and less ambiguous terms.” For this purpose they 
have provided two new words—* contractual” and 
“investigatory.” Contractual testing is testing 
designed to ascertain whether the quality and 
behaviour of materials are in accordance with the 
requirements of a contract. In other words, it is 
the work that constitutes the bulk of ordinary 
routine testing, and such work the Committee 
decide, quite properly, the Laboratory must not 
touch, save and except when it is done for a 
Government body, as, for example; the kind of test- 
ing that was till recently carried on at Coopers Hill. 
Here we must mention that Sir Andrew Noble and 
Sir John Wolfe Barry wish to’ see the embargo 
on this kind of work withdrawn in ten years. Why, 
we are at a loss to understand. [If it is unfair that 
the Laboratory should do it now; it will be equaily 
unfair in all probability that it should undertake it 
then. On the other hand, investigatory testing is 
that kind which is neither rasearch nor routine 
work, but is “in the nature of investigation for 
commercial purposes of various substances in which 
no question of contract arises. °. For ex- 
ample, a railway company desires to experiment 
on the substance of their rails, either as existing or 
to be made or an electric lighting com- 
pany or public authority wishes fora thorough in- 
quiry into electric lamps or conductors.’”’ With 
regard to such work the Committee are of opinion 
that the Laboratory should remain absolutely free. 
A single comment on this recommendaticn is suffi- 
cient; it is more ambiguous than any clause in the 
’98 Report, and any one who desires to do so 
might drive a whole wagon-load of commercial tests 
through it. 

The fact is that the absolute definition of the 
work which the Laboratory may or may not equit- 
ably undertake is almost impossible. It is certain 
that it should do research work, and that it should 
not do contractual work under’ any circumstances ; 
but when we come to “ investigatory ’’ work we are 
on a border line, and we must look to the spirit and 
fairness of the Directors of the Laboratory to pre- 
vent the infringement of private rights. A simple 
aid to such righteousness which would do much to 
relieve the Laboratory of the strain of deciding what 
work it might or might not legitimately undertake 
may be suggested. It is to make the fees for the 
National Physical Laboratory’s tests so high that 
the Laboratory : would not come into competition 
with the private establishment ; it would be on a 
higher plane altogether... It is contended that the 
National Physical Laboratory tests are better than 


profitless 
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any private tests. That may be so—in the future ; 
but whatever may be the present fact, at least it 
is certain that the name of the Laboratory 
carries weight, and for that more money ought 
to be paid. The schedule of prices ought 
never to have been issued, and must never be 
repeated; but it might be made generally known 
that tests made by the Laboratory, and bearing 
all the authority that attaches to the work of 
a national institution are not carried out for 
less than fifty to a hundred per cent. more 
than in the “open market.’ In that way the 
dignity of the Laboratory would be raised, and 
competition with private establishments would to 
a very large extent automatically check itself. We 
are glad to see that the Committee are disposed to 
take a similar view of the matter; we should, how- 
ever, have welcomed more definition in their recom- 
mendation. But we fear the report as a whole lacks 


decision, and it is quite obviously written, not by a 
judicial committee, but by a body predisposed in 
favour of the Laboratory, and anxious to defend or 
palliate its actions. 


Electric Lighting in London. 


IF the highly prosperous days of electric light- 
ing in London are not exactly things of the 
past, yet they have contracted somewhat from 
the very flourishing position of certain of the 
supply companies about ten years ago. It 
is not intended by this statement to convey the 
idea that this particular branch is in any way in an 
unsatisfactory condition at the present time, as that 
is by no means the case. It is merely sought to 
show that a remarkable change in the situation has 
taken place as compared with that which prevailed 
a décade ago. At that time the prices charged to 
consumers were comparatively high, the competition 
of gas lighting was less severe, and incandescent 
electric lamps of the high efficiency class were 
entirely unknown. The result of this state of 
affairs was the earning and distribution of very 
handsome dividends by some of the supply com- 
panies, but they have not been able to maintain 
these rates in more recent years. The electric 
supply branch has, of course, not been at a stand- 
still in the past ten years. On the contrary, it has 
made a considerable advance year by year, but the 
rate of progression has been hampered by a variety 
of factors. The rivalry of gas lighting, for instance, 
has become keener, owing to the successful endea- 
vours made to extend the use of the incandescent 
gas burner and mantle. As far as gas lighting is 
concerned, the electric companies have sought to meet 
the increased competition by the adoption of a more 
liberal policy in their attitude towards customers 
and prospective clients, and the annual growth of 
the number of lamp connections of almost every 
one of the companies testifies to the success which 
has accompanied their efforts in this direction. Not 
only so, but a comparatively new field—or a hitherto 
neglected one—has been gradually opened up in the 
past few years in the supply of electrical energy for 
heating and power purposes—the latter in particular. 
During the time when the companies were earning 
excellent dividends from the lighting department 
they did not appear to devote special attention to 
the cultivation of the supply of power at cheap 
rates, but as soon as bulk supply competition was 
threatened they recognised that the moment had 
arrived for them also to cater for the branch which 
had apparently not been thought worthy of special 
consideration down to that time. 

The expansion in the supply business during 1907, 
according to the reports issued by the different 
companies, has been considerable, taken as a whole, 
although the financial results in some of the older 
and more prosperous undertakings have been less 
satisfactory than in the preceding year. Out of the 
twelve principal companies three were compelled to 
lower their rates of dividends in 1906, and two of 
these have felt it necessary to make a further 
reduction for 1907, whilst two others are also under 
the necessity of proposing a lower rate of distribu- 
tion for the past year. In general the net revenue 
earned in 1907 has been less, notwithstanding a 
large expansion in the business as compared with 
the previous twelve months. Indeed, the returns 
available for eight of the undertakings in the supply 
of energy for lighting, heating, and power purposes, 
and calculated as the equivalent of eight candle- 
power lamps, show that the lamps increased by no 
less than 302,000 in 1907 as contrasted with 1906, 
thus bringing the total up to approximately 4,000,000 
eight candle-power lamps; and it is probable that 
the figures for the remainder of the works will raise 
the aggregate augmentation to the equivalent of 
500,000 lamps for the year. The companies have 





had to do more work for less money, and this is due 
to the greater cost of fuel, higher assessments or 
rates in one or two cases, and to economy in the 
consumption of current by the adoption of high 
efficiency lamps by consumers in certain districts of 
the metropolis. The latter point probably repre- 
sents the principal cause of the three at the present 
time, as metallic filament lamps only consume from 
one half to one third of the energy required by a 
carbon filament lamp giving the same amount of 
light. In fact, some of the companies admit that 
the introduction of the high efficiency lamps has 
enabled customers to obtain from two to three 
times the amount of light for the same expenditure, 
and this has temporarily checked the consumption 
of current where the metallic lamps are used. The 
lamps are, however, only being adopted gradually, 
and it is expected that inStead of causing any last- 
ing contraction in the demand, they will actually be 
the means of promoting the use of the electric light 
by rendering it available to large numbers of people 
who have hitherto not -been able or willing to pay 
for electrical illumination on the basis of the energy 
consumption of carbon filament lamps. 

The introduction of high efficiency lamps in the 
electric lighting industry finds almost a similar 
parallel in the extension of the use of the incan- 
descent burner and mantle in the branch of gas 
illumination. Incandescent gas lighting has effected 
a revolution in the gas lighting system by securing 
economies in the amount of consumers’ quarterly 
bills, but it has not in any way caused a diminution 
in the consumption of gas. On the contrary, it has 
acted as an important stimulus to the employment 
of gas lighting, which was never so extensively used 
as at the present time, and which was materially 
strengthened in its competition with the electric 
light by the invention of the incandescent system. 
If this has been the case with gas, there is no 
reason why metallic filament lamps should not 
eventually render for the electric lighting industry 
similar advantages to those conferred by the incan- 
descent gas method on the gas lighting business, 
whilst at the same time the high efficiency electric 
lamps will fortify rivalry with the gas lighting 
service, and should tend to equalise matters more 
closely. The widening of the scope of the electric 
supply companies in this way still leaves a lot of 
ground to be covered, quite apart from the delivery 
of energy for heating and power purposes. Although 
those works which supply the West End and resi- 
dential parts can scarcely expect to have a large 
demand for power purposes, other undertakings 
have more favourable prospects in this direction, 
and they are seeking to develop it as far as possible. 
It is curious to note in this connection that one 
company, which has recently promoted the power 
department, so that it represented nearly one half 
of the total units sold in 1907, now recognises that 
the future of the enterprise lies in the supply of 
power; whilst a second company is offering current at 
prices which are said to render it more economical 
for large users to obtain energy from the works 
than generate it from their own plant. The times 
and policy of former years have certainly changed, 
but the future alone can decide whether the existing 
companies have acted rightly in neglecting for so 
many years a branch which was only started, or at 
all events promoted, when competition in bulk 
supply first began to receive consideration in the 
metropolitan area. 


Steam and Water. 


RECENTLY we have directed attention to some 
of the problems presented to us ‘by the transforma- 
tion of heat energy into steam. Thus we have 
considered maximum evaporation and live steam 
feed-water heating, but much remains, of course, to 
be said, and the last word is still a long way off. 
Among the subjects longsince ripe for inquiry we may 
include boiler explosions and water-hammer. The 
mechanism of neither is yet fully understood. 
Concerning the first, it is weil to remember that at 
one time they were regarded as occult, mysterious, 
inexplicable. Then caime inquiry, and the pendulum 
swung over the other way, and all explosions were 
held to be fully explained by corrosion and weakened 
plates. But more than one competent engineer 
refused to accept this theory as conclusive. It 
might, indeed, explain how a boiler came to burst, 
but it had nothing to say about the extraordinary 
violence of most, yet not all, explosions. The 
mechanism of these catastrophes was studied first 
by Colburn and D. K. Clark, then by Thurston 
and others, and certain conclusions at which they 
arrived were considered satisfactory. It is certain, 
however, that these are not complete; they do not 
cover the whole ground. The mystery which 
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existed half a century ago has only changed in its 
nature. It is real; it is the result of ignorance of 
the true nature of matter and the action of what we 
call heat upon it; and the hope of the future lies 
with the physicist who will strike out a line of 
inquiry for himself, and tell us, among other things, 
why steam can be made to appear or disappear jn 
boiling water with the most trifling expenditure of 
energy ; why all: the hot water in a boiler does not 
boil at once; why steam is produced only from 
small isolated areas; and many other things about 
which we are at present one and all profounly 
ignorant. 

Recently, a Board of Trade report described an 
accident which is, so far as we are aware, unique, 
The spring of a Ramsbottom duplex safety valve on 
the boiler of a locomotive belonging to the Lambton 
Collieries, near Fencehouses, broke just where it 
was hooked into the lever. The valves vanished 
into space, and the entire contents of the boiler 
followed them. All the water disappeared through 
the openings left by the flight of the valves. Is it 
possible to form a definite idea of the mechanism 
by which the boiler was emptied ? Was steam at a 
high pressure diffused throughout the whole body 
of water in the boiler at the first, or was there only 
solid water, which flashed into steam when the 
pressure was relieved? How was the water lifted 
from beneath the tubes and earried to the open 
orifices above the fire-box ? It is easy to say that 
the whole event was only a case of violent priming. 
But this does not help us much. What is the real 
mechanism of priming? Why will a little tallow 
put into a boiler working with fresh water set it 
priming furiousiy; while, on the contrary, if sea 

vater is in the boiler, tallow will stop priming at 
once? We are strongly disposed to the belief that 
the locomotive which lost its safety valves was for 
a moment on the verge of a destruction as complete 
as that of the boiler which exploded at St. Lazare 
terminus of the Western Railway of France on 
July 4th, 1904—-which, we may add, never received 
any adequate explanation. Facts by the dozen go 
to show that there is what we may term a momentum 
of explosion, and that the conversion of water into 
steam may, once started, take place with such 
rapidity that, in the most complete sense of the 
term, the water in a boiler detonates in just the 
same sense that a charge of cordite or gun-cotton 
explodes in a gun ora shell. We do not mean to 
say that all the water is converted into steam, but 
the conversion of, say, one ton of water out of five 
tons in a minute fraction of a second would produce 
a very respectable explosion, and it is useless to 
argue that an event of the kind is impossible, with 
the St. Lazare and many other explosions before 
our eyes. 

Take, again, water-hammer, which is responsible 
for many dreadful accidents. Mr. Stromeyer is, we 
venture to say, the only man who has given the 
phenomena careful experimental investigation. We 
cannot think that he has got at the true inwardness 
of the thing. Most engineers have heard it once. 
None of them want to hear it again. Water is 
taken up in a considerable mass and violently pro- 
jected against, let us say, the casing of a stop valve 
which is shattered. But how is the requisite velocity 
got? It is practically certain that the mere opening 
of a stop valve would not let the steam pass quickly 
enough to acquire the requisite speed. Conse- 
quently we have to find another explanation, which 
is, generally, that the water lies in some depression 
in the steam pipe, condenses the steam, and 
establishes a momentary vacuum, into which more 
steam rushes, and picking up the water, hurls it 
against the stop valve. The action in this case is 
very much that which goes on in an injector. The 
explanation is plausible. It may be perfectly true; 
but it is certainly not the whole truth. It leaves 
much of the precise mechanism unexplained. 


We frequently hear of the conversion of pressure 
energy into dynamic or translational energy, as, for 
example, in a turbine. It seems that in boiler explo- 
sions and water-hammer action—which is quite akin 
to explosion phenomena—this conversion takes place, 
and the molecules of steam no longer act on a boiler 
plate in the sense of pressure. They get hold of 
water and project it with violence in right lines, 
probably radiating from some centre. But there 
does not appear to be any known limit to the rate at 
which the conversion can take place. An explosion 
has been defined as an extremely rapid development 
of kinetic energy. All the energy stored in the 
water in a boiler may be liberated quietly by easing 
the safety valve. If the boiler plates give way it 
will all be liberated at once, so to speak, and we 
have an explosion. The engineering world would 
like to know precisely what are the conditions 
determining the rate of transfer, and those which 
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define the precise proportion of any body of heated 
water which will explode. We are told that this 
settled by the external pressure, say that of the 
atmosphere ; but who can tell what the pressure’ is 
on the surface of a body of exploding water ? Has 
not pressure entirely disappeared ? Has not kinetic 
energy taken its place? The question is worth 
discussion, and it is at all events a noteworthy cir- 
eumstance that when violent boiler explosions take 
place the whole of the water usually disappears ; in 


quiet fuilures it floods the stokeholds. 


Port of London. 


TH decision of the London County Council to 
guarantee the Port of London stock without having 
, controlling voice in the affairs of the future 
authority is an immense help to Mr. Lloyd-George 
in formulating the details of his Bill. It was thought 
at one time that the Council would refuse any 
guarantee whatever without the possession of a 
controlling majority of votes in the Administration. 
It remains to be seen whether Mr. Lloyd-George 
will be able satisfactorily to overcome the difficulty 
of completing the guarantee of interest. It is un- 
likely that he will be able to secure the guarantee 
of the City Corporation, and perhaps the best solu- 
tion is the joint guarantee of the State as sug- 
gested by the County Council. The liability, 
although perhaps not entirely a nominal one, is 
hardly likely to result in a call upon the guarantors 
to make up a deficiency of interest. A joint 
guarantee by the State and the Council will reduce 
the interest to Le paid very considerably, and 
cause the stock to rank as a trustee security. The 
Council having declined to make a grant in aid of 
the cost of improving the river channels, Mr. Lloyd- 
George may be able to induce the City Corporation 
to assist him. Mr. Lloyd-George’s statement as to 
the proposed provisions in the Bill are, we 
think, as satisfactory-as could be expected in 
view of the many difficulties he has had to 
face. The declaration that the Port Authority 
is not to be a municipal authority will be weleomed 
by the trading community at large, and the intima- 
tion concerning the principles on which the acquisi- 
tion of the docks is to be effected indicate that Mr. 
Lloyd-George is determined to deal fairly and con- 
siderately with existing interests. We understand 
that negotiations are now in progress between the 
President of the Board of Trade and the dock com- 
panies, with the view to the settlement of terms of 
purchase. The subject on which there is likely to 
be the greatest lack of agreement is the question of 
dues on goods. Mr. Lloyd-George will undoubtedly 
exercise every care and use every endeavour to 
secure that these shall be kept as low as possible. 
That the time has now come when the imposition 
of some dues on goods is inevitable, if the desired 
and most necessary improvements of the port are 
to be realised, is generally admitted, and even the 
traders of the port and the shipowners are, we 
think, beginning to recognise the inevitable. It is 
a choice between municipalisation and the accept- 
ance of moderate dues. Of the two, most un- 
prejudiced people will prefer the latter alternative. 
Mr. Lloyd-George has been hitherto fortunate in an 
unprecedented degree in his work as President of 
the Board of Trade, and there is every hope that 
tnder his guidance, and, to some extent, as the 
result of his strong personal influence, the problem 
of the Port of London will at length be satisfactorily 
settled. 


THE SHIPBUILDING AND ENGINEERING 
DISPUTES. 


Tur two strikes in the shipbuilding industry of the 
North-East Coast, which last week seemed within mea- 
surable distance of settlement, have since assumed a 
less favourable aspect, and the outlook is now distinctly 
serious. In our last issue we mentioned that as a result 
of repeated meetings between representatives of the 
employers and the men, brought together through the 
intervention of the President of the Board of Trade, a 
proposal for agreement was drawn up and endorsed, not 
only by the Employers’ Federation, but also by the 
Amalgamated Society of Engineers. The terms of this 
provisional agreement were: (1) That work should be 
resumed forthwith in the event of the terms being ac- 
cepted; (2) that the rate of wages hitherto paid should 
be continued up to Easter, and that a reduction, if any, 
should take effect only as from Easter; and (8) that the 
question of the reduction on the employers’ proposal to 
reduce piece rates 24 per cent., and time rates Is. per 
week, should be submitted to a referee, to whom each 
side should be free to state its case in the light of the 
facts respecting the trade and wages on the North-East 
Coast and elsewhere. 

In view of the spirit of concession which these 
proposals embodied, it was only reasonable to expect that 
the men would follow the advice of their leaders; but 


from the outset it was evident that the ballot taken last 
week-end would be against an acceptance of the terms of 
the provisional agreement. We are perfectly well aware 
of the men’s aversion to any proposal having for its 
end the reduction of the present rates; but we had not 
thought that there was any serious objection on their 
side to the question being submitted to arbitration. 
Those who refuse this means of settling a dispute, be 
they employers or workmen, argue themselves in posses- 
sion of a very bad case. It is difficult to find a reason- 
able plea for the objection tothe terms in this connection, 
We are told that some of the men demanded the entire 
withdrawal of the request for a reduction as an indispens- 
able part of any terms upon which they are prepared to 
return to work. But unless by this it is meant that the 
employers are to undertake never to repeat their applica- 
tion, it would appear that what the men are demanding 
was conceded in the terms they have just rejected. It is 
true that the demand is not withdrawn in so many words, 
yet for all practical purposes the postponement of the 
consideration of it until Easter; when the arbitra- 
tion scheme would have been in operation, amounted 
to the same thing, for it must be obvious that 
however completely it were withdrawn, at the moment 
there was nothing to prevent the employers reviv- 
ing the demand after a short interval. If they did 
it is quite conceivable that, with a view to the arbitration 
proceedings, they would have even increased their 
demands, whereas had the terms been accepted, it would 
have been the employers’ modified demand of Is. off 
time and 2} per cent. off piece rates which would have 
been submitted to the referee. There is another circum- 
stance which must have escaped the notice of the men. 
No matter how strong their case against a reduction at 
the present time may be, it would most probably have 
become stronger by Easter. In normal as well as 
abnormal times there is a slackening in the volume of 
shipbuilding during the winter, but toward the end of 
April operations reach their average level, and this factor 
should have been of some assistance to the men in com- 
piling their case against a reduction. As the result of a 
compromise—and it is in this light that the whole matter 
must be viewed—the terms obtained by Mr. Barnes and 
his colleagues were distinctly favourable, and the men’s 
rejection of thesame can only be characterised as stupen- 
dous folly. The decision of the men was conveyed to 
Mr. Lloyd George on Wednesday afternoon, and it is 
understood that further conferences are to be held with 
the view to finding some common ground for agree- 
ment, but precisely how this will be brought 
about it is difficult to understand now that the 
men have so defiantly rejected the advice of their 
leaders. The Board of Trade, however, made the follow- 
ing announcement late on Wednesday :—* As the result 
of a prolonged conference an agreement was arrived at 
among the representatives of the union and the delegates, 
the nature of which cannot at present be disclosed, but 
which, it is hoped, will be a step towards the solution of 
the difficulties.” 

Little progress can be reported in the matter of a 
settlement of the dispute with the shipwrights and wood- 
workers who have now been on strike for some six 
weeks. It is true that early in the week the President of 
the Board of Trade had conferences with both sides, but 
it is understood that no definite proposals have yet been 
put forward by Mr. Lloyd George, and the general opinion 
inclines to the belief that a further effort will be made 
with the engineers’ section before taking in hand the 
settlement with the shipwrights and woodworkers. In 
these last-mentioned branches the men seem determined 
to resist the masters’ “ ultimatum,” that the Clyde rates 
must in future be adopted, and they affirm that the differ- 
ences in the cost of living must continue the determining 
factor in the regulation of the terms of employment on 
the two rivers, and that it is on this account only that the 
conditions on the Tyne are less favourable than those of 
the Mersey and Thames. 

Further illustration—if such were needed—of the 
current year’s depression in North-East Coast shipbuilding 
output is found in a return published on Monday, showing 
the number of vessels Jaunched on the Tyne during the | 
month enced the 29th ultimo to have been only five—a | 
torpedo boat, two fishing craft, a tug, and one cargo 
steamer—this total comparing with a total of thirteen 
vessels launched during the same month of 1907, and ten 
vessels launched during February, 1906. Since the 
commencement of the present year only nine vessels 
have been turned out from Tyne shipbuilding yards, as 
compared with twenty-two for 1907, seventeen for 1906, | 
sixteen for 1905, and nineteen for the first two months of 
1904. On the Wear the record is similarly dismal, as | 
only two vessels, with an aggregate tonnage of 2550, | 
were launched from Sunderland shipyards last month, | 
and, added to the output for January, these give a total | 
of four vessels, with an aggregate tonnage of 7050, for | 
the current year, comparing with a total of fourteen | 
vessels of 53,739 tons launched on the Wear during | 
January and February of last year. 

In view of the continuance of the two strikes on the 
North-East Coast, it may not be without interest to give 
some estimate of the wages lost to the workers and the 
allowances made out of the society funds. At present 
some 36,000 workers, representing, say, a population of 
140,000 people, are out of employment. So far as the 
engineers are concerned, it has been estimated that the 
strike pay and loss of wages to the 10,000 men on 
strike represents nearly £30,000. The cost to the men 
in the shipwrights’, joiners’ and wood-workers’ sections, 
is estimated at £72,000, made up of £18,000 strike pay, 
and £54,000 in wages lost during the six weeks which the 
strike has been progressing. In addition there is the 
amount lost to the 3000 or 4000 labourers thrown out of 
work consequent upon the dislocation of business. There 
are thirteen hundred North-East. Coast members of the 
Amalgamated Union of Labour in receipt of a stoppage 
allowance of 8s. per week, representing a weekly charge 








of £520 against a society which is ill prepared for such a 





| in 1866 Mr. John McQueen became partner. 


heavy outlay, whilst there are more than ‘2000 

not in the union who are out of work through the 
stoppage in trades of which they are helpers. Altogether 
the total loss to date to the workers, as a result of these 
two unfortunate disputes, must at a low estimate exceed 
£100,000, irrespective of the irreparable damage done to 
the general industry of the inammadions neighbourhood. 





OBITUARY. 


SIR JOHN SHEARER. 


Tur death took place at Glasgow, on February 28th, 
of Sir John Shearer, head of the shipbuilding and repair- 
ing firm of John Shearer and Sons, formerly of Kelvin- 
haugh, now of Elderslie Works, Scotstoun. Sir John 
Shearer, who was in his sixty-fifth year, was born in 
Oswald-street, Glasgow, and received his education in 
several good schoals in that city. He was apprenticed 
as a joiner to his father, who carried on business in 
Paisley-road, adjacent to Kingston Dock, where eventually, 
under the title of John Shearer and Sons, « slip-dock and 
ship repairing works were established. About seventeen 
years ago, when the old-established shipbuilding and re- 
pairing works at Kelvinhaugh on the opposite side of the 
Clyde, formerly tenanted in turn by Alex. Stephen and 
Sons and Aitkin and Mansell, became vacant, his firm 
entered into occupancy, and carried on increasingly im- 
portant business there until about two years ago, when 
they were compelled to give up tenancy through the site 
being required by the Clyde Trustees for the dock and 
harbour extensions now proceeding in the neighbourhood. 
In anticipation of this removal, and on account of the 
increasing size of ships to be dealt with, the firm a 
number of years ago acquired ground at Scotstoun, and 
formed there a new shipyard and graving dock on 
modern lines. The graving dock section has been 
in operation for several years past, but the con- 
struction of new ships in the yard was not pro- 
ceeded with until the actual removal from Kelvinhaugh. 
Considerable difficulties had been experienced with the 
work of dock excavations and construction, owing to the 
nature of the subsoil. A much heavier expenditure than 
had been anticipated was entailed, and it became apparent 
that the development of business in the new works would 
be slower than had been calculated upon. For these 
reasons during the latter part of Sir John Shearer's life 
there was a temporary check to his commercial prosperity. 
He gave freely of his time and energies to his native city, 
and loyally served the public in many capacities. For 
nearly a quarter of a century he served in the Town 
Council, and was convener of many of the committees 
charged with the conduct of municipal undertakings. As 
chairman of the committee of parks, galleries, and gardens, 
he did notable service for the citizens, and to him largely 
belongs the honour of securing for Glasgow her magni- 
ficent Art Galleries. He will be long gratefully remembered 
for this, and for his spirited and unwearied work in con- 
nection with the undertakings which culminated in the 
highly successful International Exhibitions held in 
Glasgow in 1888 and 1901, of which he was vice-chair- 
man, and chairman of the Buildings Committee. Sir 
John’s public services in this and other connections were 
fittingly acknowledged by his Majesty the King, when on 
the occasion of his first state visit to Glasgow, in May, 
1903, he conferred the honour of knighthood upon him in 
the Art Galleries. Sir John was also a member of the 
Clyde Trust for a number of years, and his practical 
knowledge was placed freely at the disposal of that 
important body. Of a commanding and dignified appear- 
ance, and of a genial and urbane manner, Sir John’s 
personality will be greatly missed in Glasgow. He is 
survived by his widow and a family of four sons and five 
daughters, several of his sons having been for a number 
of years associated with him in the business of ship- 
building. 


JOHN MUIR HETHERINGTON. 


WE regret to have to announce the death of Mr. John 
Muir Hetherington, of Manchester. Mr. Hetherington 
was born in 1833, and joined the firm of Hetherington 
and Sons in 1847. Upon the death of their father the 
brothers John and Thomas took over the business, and 
After the 
death of Mr. Thomas Hetherington the firm was made 


| into a private limited company, and was reconstructed 


in 1894, with Mr. John Muir Hetherington as chairman, 
a position he resigned shortly afterwards. Mr. Hether- 
ington’s name is associated with the perfection of the 
Heilman comber, a machine which has been much used 
in the textile industry, and he also invented an all- 
metal carriage for self-acting mules. Mr. Hetherington 
was a man of philanthropic character. He was a 
member of the Institution of Mechanical Engineers, 
which he joined in 1865. 


J. G. C. PARSONS. 


WE regret to have to record the death of Mr. J.G.C 
Parsons, master of the Manchester Royal Exchange, 
which occurred suddenly on Tuesday morning last. Mr. 
Parsons was only sixty-two years of age, and was at his 
duties on Monday evening last. He had held his post 
for eighteen years, and in that period the number of 
members of the Exchange had increase to about 8000. 
Although of a somewhat retiring disposition, Mr. Parsons 
was well known to many of the leaders of commerce in 
Lancashire. He was a Manchester man, educated at 
the Grammar School, and was, for some years previous 
to taking up his duties on the Exchange, connected with 
the well-known firm of rubber manufacturers, Chas. 
Macintosh and Co, 
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A NEW COAL HOIST AT LEITH. 


THERE has recently been erected by Sir W. G. Armstrong, 
Whitworth and Co., Limited, of Newcastle-on-Tyne, a 
30-ton movable hydraulic coal hoist at the Imperial Dock, 
Leith. The hoist, which we illustrate in the above engravings, 
is designed for dealing with end tip wagons of a gross 
weight of 30 tons, which can be lifted to a height of 61ft. 
above the quay level and there tipped. As will be seen from 
the engraving below and on page 251, the hoist consists of a 
steel framing mounted on eight double-flanged wheels on 








fixed at any height required up to the maximum height of 
61}ft. The movement of the point of; the shoot is effected 
by a hydraulic cylinder and ram placed vertically on the side 
of the framing, to which wire ropes are led from the shoot 
point over conveyance sheaves on the upper part of the fram- 
ing. The movement of the heel of the shoot is effected by 
temporarily attaching it to the cradle by means of hinged 
levers, racks and pawls being provided for securing it after 
adjustment. The shoot is fitted with double doors near the 
point. The hoist framing is arranged so that an anti-breakage 
crane can be added hereafter if found necessary. The work 
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PLAN VIEW OF COAL HOIST 


rails laid toa gauge of 30ft. Moving inside the framing and 
guided therefrom is a cradle about 27ft. long fitted with a 
tipping frame hinged ait the front of the cradle. The lifting 
and tipping machinery is placed on one side of the framing, 
the lifting machinery consisting of two hydraulic cylinders 
with rams working downwards, one of these rams being in 
constant communication with the accumulator to balance the 
weight of the cradle, &c. The tipping cylinders are placed 
on the upper part of the lifting cylinder. The lifting of the 
cradle is effected by two wire ropes, one attached to each side 
of the upper part of the cradle, and thence carried over con- 
veyance sheaves on the top of the framing to sheaves on the 
heads of the lifting rams. The tipping is done by two wire 
ropes attached to the rear end of the tipping frame and 


framing to the tipping and lifting cylinders. The front of 
the framing is fitted with a shoot, which can be adjusted and 


has been carried out to the instructions of Mr. Peter Whyte, 


M. Inst. C.E., the engineer and chief superintendent of the | 


Leith harbour and docks. 





THE IRON SLEEPER. * 
(Concluded from page 218. ) 


In 1880 the late Geheime Oberbaurat Griittefien made his | 
memorable report before the Iron and Steel Institute in | 


Diisseldorf on ‘*‘ The Results Obtained with Various Systems 
of Iron Permanent Way in Prussia.’’ At that time engineers 


| had not foreseen that the transverse iron sleeper would gain | 


passing thence over conveyance sheaves on the top of the | the victory over the longitudinal form. 


This is alone 


* Paper by Geh. Kommerzienrat Dr. Ing. h.c. A. Haarmann, of Osnabriick, 
real before the Vereins Deutscher Eisenhiittenleute in December, 1907. 
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sufficient to show the absurdity of bringing Griittefien's 
utterances into the“field to-day in support of the wooden 
| sleeper as compared with the transverse iron sleeper in the 
initial stage of its development of twenty-seven years ago. 
In the before-mentioned paper the engineer in question, 
indeed, referred clearly enough to the circumstances that the 
Vautherin and Hief sleepers were too weak, too short, and 
too light. On the other hand, he said that although the 
experience of the Prussian State Railway extended over a 
period of only five years it could no longer be doubted that 
time would establish the efficiency of the transverse iron sleeper. 
He founded this statement expressly on the greater durability 
of the iron sleeper; the more trustworthy attachment of the 
rails, the greater uniformity of the bearing, the precision of 
gauge thereby attainable, the reduced tendency of the rails to 
slip, and the smooth and elastic motion of the vehicles. The 
| institution of comparisions with England and America is here 
of no value, for the simple reason that the conditions in these 
countries are altogether different. In England exceptionally 
large masses of iron are Jaid on wooden sleepers of large sur- 
face. In America, also, as we have already seen, timber 
bedding is not stinted. From my own experience, however, 
I must entirely deny that this, in general, produces any con- 
siderable degree of greater smcothness of running on the 
English and American railways. Even on the carefully 
tended English Midland Railway almost every joint is felt, 
and, in spite of the most careful maintenance of the perma- 
nent way and the examination of the keys made every 
morning and every evening, the jolting and swaying on the» 
London-Liverpool and Liverpool-Manchester sections is felt 
with a distinctness that leaves much to be desired. The 
movement on some of the American railways could with more 
justice be described as superior to ours. The cause of 
this, however, is not only the close spating of the sleepers 
and great weight of the rails. An important part is here 
played by the very flexible bogies, which are provided with 
good springs, set far apart and often placed on three axles. 
In a former paper I had occasion to call attention to the 
| value of these bogies, and I can to-day substantiate the fact 
that the American railways still hold the record in this 
respect. In spite of this, however, my former enthusiasm 
for the Pulman cars has somewhat cooled, inasmuch as the 
charms of the saloon carriages are very unequal in degree. 
In the first place the feeling one has, in one of these vehicles 
that is travelling at high speed, of being on board a pitching 
steam vessel, induced as it probably is by the great weight 
and consequent vibrations, can hardly be called pleasant. 
The traveller, who does not look at these phenomena 
from a professional point of view, is apt to attribute 
| them to other causes. The circumstance that he can 
move about more freely in these American trains, than 
in our D-trains, the comfortable well-arranged seats and 
| the baths, libraries, wiiting rooms, and similar fittings 
which are in some cases provided, appeal to his feelings 
to such a degree that he overlooks other sensations 
| of a less pleasant kind. In regard to the permanent way as 
| such, however, it could, peihaps, be figuratively asserted 
that in America some of the main sections, such as those of 
the Pennsylvania Railway, are got up as parade-horses and 
correspondingly dressed and groomed; while less important 
ones like that between Buffalo and Harrisburg, belonging to 
the same company, are treated like old cart-horses. Opinions 
on English and American railways must, then. be received 
with caution. The layman is much too prone to confuse 
cause and effect with each other. In America itself a more 
favourable opinion prevails in regard to the home institution. 
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HYDRAULIC COAL HOIST 
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« 
The Engineer 
One of the railway magnates, Mr. Gould, a few weeks ago 
said: ‘‘There is no comparison between our railways and 


those of Europe. Ours are the best in the world.’’ True, 
he then went on to allow that there are *‘ some pretty fair 
ones in Germany.’’ And in making this restriction he was 
not altogether wrong; for here, as in America, the equip- 


ment of the permanent way and the fitting up of the | 


carriages is, of course, not the same on the main as on the 
branch lines. It may be that people on the other side of the 
big pond are less prone than the citizen of Germany to make 
a row when they feel themselves slighted by State arrange- 
ments. 


observations, have forgotten the circumstance that railway | 
| wooden and iron sleepers I have, of course, left out of account | beech or oak timber, whether impregnated or not. 


accidents, which can nowhere be altogether avoided, occur in 
more than average number in America. 

Those who champion the cause of timber certainly do not 
deserve the reproach that the improvement of the transverse 
wooden sleeper has not kept pace with the recent development 
of the transverse iron one; for that was not within their 
power. If it be a question of giving this structural part any 
desired dimensions or weight, this presents no difficulty in 
the case of the iron sleeper. A striking illustration of this is 
the broad sleeper to take the joint of the rails, which has been 
produced in deference to the wish of the Prussian State Rail- 
way administration. If sleepers of still greater weight were 
asked for, no rolling mill engineer would question the possi- 
bility of providing them. And if the requirement were that, 
for sections with heavy traffic, sleepers with a life of fifty 
years or more be supplied, the iron industry could supply 
them also in uniform quality and shape. In asserting the 
superior efficiency of the iron I do not in the least exaggerate. 
The old light Cosyns sleepers, which, after forty years of 
work, are still fit for use, have, it is true, lain on sections 
which cannot, for instance, be directly compared with those 
in a coal district. But iron as such—and in an inferior bed 
—has proved its durability. And that is the important 
point. An iron sleeper that is properly designed, dimen- 
sioned, and equipped, and manufactured according to the 
teachings of modern technical experience, may be expected 
to have a still longer life. How impregnated wooden sleepers 
and iron sleepers with and without ribs behave in the course 
of long periods of work on sections subject to heavy traffic 
may be seen from an examination of the objects shown in the 
Osnabriick Rail Museum. In view of the efficiency of the 
iron sleeper, then, we ironmakers are fully justified in putting 
it forward. 

It is true that the wooden sleepers have done good work ; it 
would be foolish to deny their importance. But is not the 


producer of the wooden sleeper the slave—of the growth of | which buys and makes use of the rails. 


the trees? In regard to dimensions, cross section and length, 


strength and durability, the friend of the wooden sleeper is | district in which the material is produced. 


dependent on the qualities which Nature in each case provides. 
In view of the impossibility of taking all sleepers of a large 
delivery from trunks which as regards age, growth, freedom 


Meanwhile, Mr. Gould should not, in his critical | 


| 











from knots, origin, and treatment, are alike in character, the 
attainment of uniformity in these, in the degree possible 
with iron sleepers, is not to be thought of. The days, too, 
in which there was a free choice of the kind of timber to be 
employed are gone for ever. The best that can be done is 
somewhat to retard the rapid decay of the wood under the 
influence of changing weather and of its numerous natural 
enemies in the animal and vegetable kingdoms by impregna- 
tion. If the wooden sleeper is to attain a still higher value, 
it must contract loans from the iron industry in the shape of 
large heavy bearing plates or massive chairs, in order to 
increase its efficiency and durability. 

In the calculation of the comparative economical values of 


| the, in itself, unquestionably greater reliability and the more 


| favourable influence on the rolling stock of the well-designed | cable. 


transverse iron sleeper. Similarly, I have neglected the cir- 
cumstance that the production of the iron sleepers includes a 


| considerable sum for wages, the value of which from a 
| politico-economical point of view is at least M. 45 (£2 4s.) 
| per ton. 


In making such a comparison, we, of course, base our 
calculations on the permanent way arrangements for express 
traffic sections of the Prussian State Railways, as follows :— 
(1) A permanent way with twenty-five impregnated pine- 
wood sleepers supporting rails of 15m. (49ft. 24in.) in length; 
and (2) a permanent way with ribbed sleepers to Patterns 71 
and 66, twenty-three intermediate sleepers, and a broad joint 
sleeper, which counts for two. (The newest arrangement 
contains one sleeper more than has here been reckoned upon.) 

I have assumed that the costs of the rails, fish-plates, 
ballast, and maintenance are the same in the two cases, 
although evidence enough is available that good iron sleepers 
in the long run entail less cost of maintenanoe than wooden 
The figures for first cost of the iron sleepers and of 





} ones. 

| the small fittings are, of course, based on the official prices. 
| For old material I assume an average wear of 20 per cent. 
| and a price M. 50 (about £2 8s.) per ton. In accordance 
| with a demonstration made by me fifteen years ago in the 
| Verein fiir Hisenbahnkunde, which was not refuted, every 
ton of finished iron for permanent way purposes represents a 
| freight receipt for the railways which transport the finished 
| products, half-manufactured goods, raw materials, . and 
| refuse—I need refer only to the ores, coal, coke, pig iron, 
|slag, &c.—amounting to M. 30 -(£1 9s. 5d.), or, in- 
| cluding old material, M. 33 (about £1 12s. 5d.). 
| not neglect this circumstance, although the freight receipts 
do not, of course, always flow into the coffers of the railway 
In all cases the 
| chief advantage will fall to the railways in the industrial 
It is here, how- 
ever, only a question of obtaining average values, which for 
the extensive domain of the Prussian State Railways, for 
instance, are applicable in their full extent. If other rail- 


i 


I could | 


| 

| ways, on account of their geographically or economically 
| different conditions, have to reckon somewhat differently, 
this does not impair the general correctness of our considera- 
| tions. Since the finished wooden sleepers themselves also 
have to be transported, I will deduct the freight for the 
ribbed sleepers, regarded as finished products, and instead of 
| M.30 to M.33 place the freight receipts at M.25 (about 
| £1 4s. 6d.) per ton. In this way I hope at once to avoid the 
reproach of an unjustifiable favouring of the iron sleeper. 

I should have been able to take the price for the impreg- 
nated pine-wood sleepers directly from Table I., i.e., from 
| the official statistics, had it not been that the figures therein 
| determined represent the average price of all sleepers of pine, 
For the 
individual case, then, the statistics are once more inappli- 
I must accordingly depend upon my own general 
knowledge of the circumstances. I shall not overstep the 
| mark if I assume the price of the finished wooden sleepers, 

including impregnating and planing, but excluding transport 
| from the place of storing to that of application, to be M.5 
| (about 4s. 10d.) a-piece ; it may here be observed that, under 
| like conditions, oaken sleepers cost about M.6°75 (about 
' 6s. Td.), and those of beech-wood even M.7°50 (about 
7s. 34d.). For impregnated sleepers, however, I will assume 
| a value of only M. 4°25 (about 4s. 2d.). For the old value of 
| wooden sleepers removed from the main track as material I 
| will, on the other hand, make the more favourable estimate 
| of M. 1°25 (about 1s. 2#d.) a-piece, on the assumption that 
| they are partly transferred to branch lines. Many of them— 
probably by far the most—are sold at much lower prices for 
firewood. 

We now have the life of the sleepers still to consider. Asa 
| matter of experience, the average useful life of impregnated 
pinewood sleepers on main lines subject to heavy traffic is 
about from ten to twelve years. I will assume it to be twelve 
years. After what has been shown in the foregoing, the 
ribbed sleepers may be credited with at least three times this 
life. For our comparison, however, I will not go so far, but 
will content myself with twenty years as the expected dura- 
tion of life. 

In regard to the attachments, it is known that their 
renewal in general may suitably accompany that of the 
| sleepers, and in the case of reconstructions it actually does 
so, only the screws have in many cases to be renewed 
oftener. In view of the exceedingly careful formation and 
attachment of the hook-stud plates, and of the accompanying 
clamp plates, with their very large surfaces of contact, as 
also of the experience which, during eight years of heavy 
work, has been obtained with the ribbed-sleeper permanent 
way, it can with certainty be assumed that these parts also 
attain the same life as the sleepers. This is the more con- 
fidently to be expected since, in contrast with the 
earlier mode of manufacture of the hook plates, the 
| hook-stud plates are in the most accurate manner possible 
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worked: cold. out of the rolled bar by machines specially 
designed for the purpose. For the hook screws belonging to 
the foregoing I have, on the other hand, assumed an average 
life of only 12 years. In regard to the wooden sleepers, the 
confidence I place in their attachments, when I assume that 
the hook plates with their comparatively large dimensions 
will become unserviceable after 18 years and the small clamp 
plates and sleeper screws for main line work after 12 years, 
may seem to savour too much of optimism, for it is well 
known that they suffer very much from the tightening and 
re-fastening. Finally, the costs of removal of the old sleepers 
and insertion of the new ones for which—whether the material 
be iron or wood—I only reckon M. 0°5 (about 6d.), must not 
be overlooked. 

The calculation of the expenses, which, after due regard is 
paid to the value of old material and the freight receipts for | 
the obtaining of the sleepers and their attachments from | 
home manufacturers, have to be made for each kilometre of | 
permanent way on this basis, is given item for item in the 
following :— 

1.—Pine-wood Permanent Way. 
25 sleepers supporting rails 15m. in length. 
M. 


5000°0 
833'5 


Number. 
1067 pine-wood sleepers at M, 4:25 - 1:25=M. 3per-piece 
Removals and replacement, M.0°5 per sleeper 


3067 hoek plates for intermediate sleepers, each of 
6°63 kgs. = 20,334 t. and 

267 hook plates for joint-sleepers, each of 6°76 kgs. 
1806t. ; together 22,139 t. at M.180-25=M. 155 
Deduction—17,711 t. of old material at M. 50. . 


3600 i. plates, each of 0°582 kgs.=2095 t. at 
M. EAE he ke fas Gee eae es 
Deduction—1676 t. of old material at M. 50 


10,270 screws spikes, each of 0469 kgs.=4817 t. at 
M, 260 -25=M. 235 


Deduction—3854 t. of old material at M. 50 


2.—Permanent Way with Ribbed Sleepers. 


23 intermediate sleepers and 1 broad joint-sleeper supporting 

rails 15 m. in length. 

Number. M. M. 
1533 intermediate sleepers of 62°4kgs. each =95 66 t. 
67 broad sleepers of 1259 kgs. each=8 44t.; together 
104°10t. at M.112-25=M.87.. .. .. .. .. 
Deduction—83°28 t. of old material at M.50 .. 


Addition—Costs of removal and relaying at 
M. 50 per sleeper (joint-sleeper counted double) 


3334 hook-stud plates of 3°16 kgs. each=10°54 t. at 
M. 250 - 25= M. 225 


Deduction—8°43 t. of old material at M.50 °.. 


at 


3334 clany lates of 1°36 kgs. each=4'53 t. 
M. 195 -55- BE gt nwo ee ks. se 
Deduction—3°62 t. of old material at M. 50 

3334 hook screws of 0°67 kgs. each=2°23 t. at 
Se ee eee 
Deduction—1°78 t. of old material at M, 50 

502-00 

The reserve amounts which, at 5 per cent. interest, would 
have to be annually set apart in order to provide the money 
to pay for new sleepers and their fittings at the time when 
their renewal would become necessary are as follows :— 

1.—For the Permanent Way with Wooden Sleepers. 

Wooden sleepers, clamp plates, and sleeper screws :— 
(9838-50 + 38720 + $3930) x 0°04 M. 67650 

1042 - 1 

Hook plates for wooden sleepers :-— 
2346°50 x 0°04 

True 1 
2.—For the Way 

Ribbed sleepers, hook stud plates, and clamp plates :— 
(5775°50 + 1950°50 + 59) x 0°04 M.2°745 

rue 1 

Hook screws :— 
302 x 0°04 
1082 -T ” ie., only M.311-00 

From the foregoing it appears that in countries with 
capable iron industries the wooden sleepers are 85 per cent. 
dearer than the iron ones. If the yearly balance of M. 264 
standing in favour of the iron sleepers in the renewals account 
is to be made good, the wooden ones will have to become very 
much cheaper ; their value when new minus their value when 
sold as old material must be reduced to 60 pf. (about 7d.) in 
order to place them on a level with the ribbed sleepers. 
Moreover, our calculation does not by any means give a ccm- 
plete picture of the economical superiority of the iron sleeper. 
Side by side with the indeterminable increase of reliability in 
working and reduction in the amounts for wages, account 
must be taken of the indirect advantage which an extensive 
and regularly employed iron industry brings with it for the 
whole community. 

And I can accordingly see the time approaching when, in 
view of the already practically demonstrated long life and 
stability of the transverse iron sleeper, the reduction in price 
assumed atove for the wooden sleepers will still appear 
insufficient. We must, indeed, get used to the idea that— 
as in the case of ships, houses, bridges, &c.—timber, as an 
organic material of construction, must necessarily give way to 
the inorganic material— iron. 

Assuming that half the 70 millions odd wooden sleepers 
which now lie on the 53,000 kiloms. (33,125 miles) of broad- 
gauge line of the German railways were replaced on the more 
important sections by the better-wearing iron sleepers, a 
yearly reserve for maintenance of the line of 26,500 x 264 

nearly seven million marks (about £310,000), representing 
the interest on a capital of 175 millions of marks (about 
£8 530,000), would be saved, and for this we iron manufac- 
turers could pay wages to our workmen amounting to more 
than 110 millions of marks (about £5,362,500). 

In the above expositions, and in the conclusions drawn 
from them, I am conscious of having presented to your 
notice simple and, as I believe, incontrovertible facts. If the 
German iron manufacturers are able to share this conviction, 
it will be for them to take up the cause of the iron sleeper 
with greater energy. The decision as to which kind of rail- 





M. 99°33 
M. 575°83 
with Ribbed Sle epers.* 


Permanent 


M. 33°45 


* According to the new regulations of the Royal Prussian State Rail- 
ways, one intermediate sleeper more per rail length is to be fitted. The 
number of the intermediate sleepers in the above calculation must thus be 
increased to 1600, and those of the hook-stud plates, clamp plates, and 
hook serews each to 3467. The annual reserve then increases to M. 32429. 
Even if the number of sleepers on the wooden-sleeper track be left as it 
was, the necessary reserve 1s greater by M. 250 in the case of the wooden 
sleepers than in that of the iron ones, 
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way sleeper is, in particular cases, the best, lies, of course, 
with our railway authorities, I am confident that the 
engineers and financiers whom I am addressing will, on 
impartial examination of the proofs given by me, be able to 
acknowledge their correctness. In such case, however, the 
retention of the wooden sleeper in our permanent way will 
be justifiable only so far as it may, in the interests of the 
home forest production, be desirable to use it on branch lines. 
On our main lines it will have to quit the field, and I cherish 
the confident hope that the permanent way of our main lines 
will soon consist entirely of steel and iron. 


A TWO-CYLINDER GAS ENGINE. 


SEVERAL gas engines of the two-cylinder side-by-side 
type have recently been manufactured by Fielding and Platt, 
Limited, Gloucester. Two views of one of these are given 
herewith. The general design is similar to that of the 
engine described in our issue for April 17th, 1907, but there 


secured to the crank webs by means of bolts. The pistons 
are fitted with Ramsbottom spring rings. A feature about 
these pistons to which the manufacturers call attention is 
that the back ends are cast with special radiating arrange- 
ments for keeping the pistons cool. We are informed that 
this has proved very efficient. The governor is of the rotary 
ball type, and it is provided with regulating gear for altering 
the speed of the engine while running. The governor con- 
trols the consumption of gas automatically, and is designed 
to regulate the supply in strict proportion to the load. A 
positive cylinder lubricator is fitted which is capable of 
adjustment so as to keep the supply of oil constant irrespec- 
tive of the level of the oil in the reservoir. The main bear- 
ings are fitted with chain lubricators. The crank pin bear- 
ings are supplied with oil by centrifugal ring oilers fed from 
a sight feed lubricator which enables the engine to run for a 
considerable period. Another special feature about this 
engine is that it is equipped with the necessary valves for 
enabling it to be started with compressed air. Each cylinder 
is fitted with an independent magneto machine for the igni- 
tion, with provision to enable the firing point to be adjusted 














TWO-CYLINDER GAS ENGINE—BREECH END3 


are several points of difference, and the engine now under 
consideration is capable of a greater output, it having been 
designed to develop 290 horse-power when working on pro- 
ducer gas. This type of engine, which is fitted with all the 
firm’s latest improvements, is claimed to be well suited for 
direct coupling to dynamos for electric lighting purposes, 
there being one impulse per revolution, which, together with 
the heavy fly-wheel, is said to ensure steady running. In 
accordance with the firm’s general practice for engines of 


this size, an outside bearing is fitted to help in the sup- | 


dort of the fly-wheel. The engine bed is made in two 
halves bolted together, as may be seen in one of theengravings. 
The crank shaft is of Siemens-Martin acid steel forged from 
the solid, the cranks being slotted out. 


Balance weights are | 


by hand whilst the engine is running to suit variations in the 
load and speed. 





THE LystiruTION or GAs ENGINEERS.—The annual genera! 
meeting of the Institution is to be held in London from Tuesday. 
16th, to Friday, 19th June. The proceedings on the 16th and 
17th June will take place at the Institution of Mechanical Engi 
neers, Storey’s-gate, St. James’ Park, and on the 18th June it is 
intended to meet at the Franco-British Exhibition, Shepherd’s 
Bush, and make a special visit, devoting particular attention to 
the Gas Engineering Section. It may be added that the President 
and Mrs. Gibb propose to issue invitations to a reception, and 
that arrangements will be made for the usual, excursion on the 
Friday. Ladies will be included on both these occasions, 
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THE GREAT NORTHERN AND GREAT 
CENTRAL AGREEMENT. 


On the 26th ult., the Railway and Canal Commission 
commenced its inquiry into the proposed working 
agreement between the Great Northern and Great 
Central Railway Companies. The Court was composed 
of Mr. Justice A. T. Lawrence, the Hon. A. E. Gathorne 
Hardy, and Sir James Woodhouse. The agreement, as 
proposed, was to last for 999 tear from the present date, 
and the number of bodies and corporations opposing it is 
large. Nearly all the other railways in this country are 
appearing against it. After two days’ hearing the Court 
reserved its judgment on certain points of law, these 
being raised by the counsel for the Midland Railway 
Company, and endorsed by practically all the other bodies 
and corporations in opposition. Judgment on these 
points was given on Monday last. In delivering it, Mr. 
Justice Lawence said that the agreement in question 
purported to be made under powers conferred by the 
Great Northern and Manchester, Sheffield and Lincoln- 
shire Railway Companies Act of 1858.. This Act remained 
in force till July next. Preliminary objection had been 
taken to the Court proceeding to hear the application, 
upon the ground that the agreement was ultra vires. 
The first objection made was that the agreement 
amounted to an amalgamation of the two companies, as 
contrasted with a working agreement, and that the 
former was not authorised by the Act of Parlia- 
ment, It was further urged that if not an amalgama- 
tion technically it was a fusion of the two systems into 
one, and that this was not authorised by the Act 
of 1858. His lordship was inclined to agree that a par- 
ticular part of a section of the Act quoted did not extend 
to working the railways as contemplated in the agree- 





ment but did not think that the agreement was 
ultra vires, as constituting an amalgamation, and 


thovght also that other branches of the section were 
wide enough to authorise all the matters contemplated in 


illegitimate use of the cancelling arrangements; a method in 
general use was to place the key in a box which had either a paper 
or glass cover, and the man had then to break the cover in order 
to use the key or button. This was a very good arrangement, but 
it did not prevent the man from using the key as many times as 
he pleased after once the cover was broken, so that if the repair 
man was some considerable time in attending to the breakdown 
and replacing the cover on the cancelling box, the lock-and-block 
system was temporarily broken down. We also found that an 
expert man was able, with a little patience, actually to work the 
corner of the paper covers loose enough to get the key out without 
any outward evidence of it having been used. 

We have consequently made a special study of cancelling 
arrangements, and the ‘‘Sykes” instrument can now be fitted 
with a cancelling system that requires the co-operation of two or 
more signalmen to effect cancellation. This system has been in 
use on the G.E.R. main lines for some years, and has given 
complete satisfaction. 

It is accomplished in this way. A shutter is placed over the 
keyhole in the instrument, which can only be opened in order to 
allow the key to be used by the joint action of the signalmen on 
either side sending a releasing current simultaneously, and they in 
turn can only send the current after re-setting their instruments 
to normal, providing, of course, that the block sections are un- 
occupied. The key is now used, and must be taken out of the 
instrument at once to re-establish communication ; thus it will be 
seen that three men are required to act in concert in order to 
cancel one train, thus making risk of collision impossible. 

Railway companies, however, are slow to realise the importance 
of bringing their systems up-to-date ; therefore the whole respon- 
sibility should rest with themselves, as it is very unfair to condemn 
all lock-and-block systems simply because some of them fall short 
of all requirements. 

We wish to point out that the system in use on the Metropolitan 
Railway is not ours. 

W. R. SYKEs’ INTERLOCKING SIGNAL CoMPANY, LIMITED. 
(W. R. Sykes, Managing Director.) 
February 27th. 


HEAVY RAILWAY ROLLING STOCK. 


Sir,—I read with much interest ‘‘ Railway Shareholder’s’ 
views in connection with the above, As one who has studied the 
road traction problem very closely, and who has been able to 
investigate the matter in connection with internal combustion 


’ 





the agreement. He was of opinion, therefore, that this 
particular objection failed. Next it had been argued that | 
the Act of 1858 only authorised working agreements during 
the fifty years from the date of its passing—this period | 
not only setting a limit to the time in which such agree- | 
ments could be made, but also to the time they could | 
remain in force. It was clear that under this Act no 
agreement could be entered into after the expiration of | 
the fifty years. It had been argued that as long as it was 

entered into before the end of this period its duration | 
could be practically unlimited. His lordship said that he | 
had grave doubts as to whether this was the correct view. | 
The agreement as proposed contained no revision clauses. | 
Once made it could not apparently be altered, as could | 
agreements made under the Act of 1858. It was very 

difficult to hold that this agreement was such as was 


contemplated by the Act or was intended to be | 
authorised under it. Upon the whole he came to the 
conclusion that it was not. Then, again, it was 


objected that the statutory power to agree did not | 
extend to mu¢h of the subject matter of the pre- | 
sent agreement. This was founded upon the fact that | 
there was no statutory application to the extension rail- | 
way to London of the powers ofthe Act of 1858. Ithad been | 
contended by the applicants that no express application of | 
the Act of 1858 was necessary, or that if it were necessary 
it was to be found in Sec. 117 of the Act. This section 
in his opinicn was one solely for the arrangement of tolls, 
and it seemed to him impossible to read it as applying to 
the extension of the powers of the Act. It then only re- 
mained to be seen whether the Act of 1858 in its true 
construction itself extended to the 1893 railways, by which 
the Manchester, Sheffield, and Lincolnshire Company 
obtained access to London and became the Great Central 
Railway. It had been urged that it did because it em- 
ployed the term “undertakings.” For several reasons 
which he gave, his Lordship had come to the conclusion 
that the word “ undertakings ”’ as used in the Act of 1858 
had no application to the line authorised by the Act of 
1893. It seemed to him that the argument of the appli- 
cants was open to the criticism that it made the less 
include the greater—the undertakings of 1858 to include 
those of 1907. For the foregoing reasons the Court 
thought that the agreement was not within the powers 
conferred by the Act of Parliament, and that their judg- 
ment must be for the respondents. Mr. Gathorne Hardy 
and Sir James Woodhouse signified their agreement in 
this judgment. _Leave was then given to appeal, and the 
9th of this month has been arranged for the hearing. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LOCK-AND-BLOCK SIGNALLING. 


Sir,—Under the above heading, in the issue of February 14th, 
you refer to the cancelling key as ‘‘ the weak point of all lock-and- 
block systems,” and as there seems to be agreat misunderstanding 
unongst railway officials upon this point, we feel compelled to 
take this matter up, as it reflects seriously upon the safety of our 
system. 

Whatever system of lock-and-block is adoped it is necessary, in 
order to save delays, that some means of cancelling be provided. 
\ signalman may accept a train in error, or perhaps it is decided 
to shunt the train instead of letting it proceed into the next 
section ; therefore the signalman must have some means of re- 
setting his instruments. 

The means usually provided is either a button or a key, some 
preferring the former, and some the latter. It was at first 
thought that if the button was placed in a position some distance 
from the block instruments the signalman would hardly go to the 
trouble of using it unless it was absolutely necessary. If a key 
was used it was supplied with a chain and ball, so that it could be 
hung upon a peg at some distance from the block instrument:, and 
it was also a regulation that it should always be kept in this place. 

However, it was often found that the signalman kept the key in 
the instrument permanently, and he would often use the key 
instead of waiting for the instrument to release in the proper way. 
Several other methods were then tried to guard against this 








engines and electrical power transmissior, I wish to endorse his 


| remarks as regards the surprising manner in which the building of 


extremely heavy and expensive locomotives and rolling stock has 
been allowed to proceed. In drawing attention to the success of 
the automobile with its self-contained power generating plant, and 
heavier traction per ton, he has done well, and it would be a good 
thing for not only the shareholders but the industry generally, 
if an independent investigation were to take place as to the merits 


| of the internal combustion engine, with its higher efficiency, lower 


weight, &c., for main line railway working, in place of the inefficient 
heavy, and not too safe, single expansion, non-condensing steam 
locomotive, as seen and still built on our first-class railways to- 
day. 

And basing my opinion on practical experience on heavy road 
vehicles, | venture to predict that the operation expenses could be 
reduced by 50 per cent. per train mile—this term that is very often 
used by railway engineers is, in my opinion, misleading, and should 
be substituted by ‘‘ton mile,” which, ‘‘ mechanically,” is more 
correct—and it should be particularly the railway engineer’s 
duty to reduce the dead weight—and especially the unsprung 
dead weight—to the very limit consistent with safety, and 
with the first-class steel and other material to be procured 
to-day it should be quite possible to reduce the weight of the 
carriages down considerably, and, consequently, the tractive 
effort necessary for successful operation would be proportionally 
less, without the necessity of these extremely powerful and expen- 
sive locomotives. It is, of course, true that, owing to the train 
being hauled by the locomotive in front, that the carriage under- 
frames have to be made sufficiently strong to withstand 
the total draw-bar pull of the heaviest train, which accounts to a 
great extent for the heavy carriages that one sees on some of our 
large railways; but although the strength should be there, there is 
surely no reason why the extremely heavy and cumbersome bodies 
should be put on the trucks, under the misleading representation 
that the cars ride better with the heavier weight, when it is a 
matter of proper springing, and in many cases design. The 
extremely high cost of operating should demand more serious 
attention. 

Your correspondent states that the approximate weight of a 
75-passenger car is about 15 tons. It will possibly surprise him to 
know that some of the passenger corridor vehicles that have seat- 
ing capacity of only 48 (or 34 when dining), pantry, and two 
lavatories, weigh no less than 30 tons, or ‘882 ton weight per 
passenger (dining); and so it is that, with the ever-increasing 
speeds, weights, and consequent increase in consumption in fuel 
ver passenger carried, that railway management is not all 
honey, with the large economic and technical problems 
with which the managers’ are confronted; and in my opinion 
it would be to their advantage if they allowed much more of 
their requirements as regards rolling stock and locomotive 
supplies to receive the attention and consideration of those 
experienced designers, &c., which are to be found in the technical 
staffs of some of the large ‘‘ British” manufacturers. If com- 
petition in locomotive and carriage building was to be put to the 
test, based on the little matter of fuel consumption per seated 
passenger carried, things would very soon be altered, without any 
sacrifice of efficiency or comfort of passengers, and even ‘“‘ Railway 
Shareholder” might really have a dividend, which will, however, 
be very remote, as the ratio of expenditure is ever increasing, so 
that before long a satisfactory dividend will become prohibitive. 

The point which ‘‘ Railway Shareholder” raises is quite a 
possible and really interesting matter, and there is no doubt that 
to electrify some of the banks on some of our main lines would be 
a good thing; and if polyphase alternating-current system were 
used, it would tend to put a stop to some of the unnecessary 
racing down grades, which is everywhere evident, to make up for 
lost time, &c. Further, the kinetic energy of the falling train 
could be utilised, by means of rotary converters and storage cells, 
to assist any train on up-grade, &c.; the great item of wear and 
tear of brake-shoes, wheels, track—and, again, fuel consumption— 
would be conspicuous by absence to a great extent ; and all those 
scrapped locomotive boilers would have to do would be to provide 
the difference of current taken by up-going trains and that 
which would be available by down-coming ones. And even then 
it could be of a certain size that, instead of starting and stopping 
a very large plant every time a train wanted to climb, &c., it 
could be constantly under full and efficient duty, and the speed of 
the trains would be practically the same going up as coming 
down. However, the matter is of interest, and well worthy of 
consideration by some of the railways who are troubled with an 
occasional steep and perhaps short grade. 

By the application of internal combustion engines and electrical 
transmission of the power down the train, the train could be con- 
siderably lighter, as there would be practically no draw-bar pull. 
The high efficiency of the above engines gives not the least doubt 
that the steam locomotive would soon be minus, when once 
tried. I might also say that powers up to 1500 brake horse-power 
are now available, which are very suitable for the long-distance 
express trains, and which could at first be sandwiched in with the 
ordinary steam trains in order to test same under exactly the same 
conditions, &c. And I draw your kind attention to this matter so 
that those railways that are on the point of deciding to perhaps 
electrify their main lines, or even suburban ones, may possibly 


find it to their financial advantage to pause and look round 
before they leap. WILLIAM P. DURTNALL. 
February 22nd. 


HEATING FEED-WATER WITH LIVE STEAM. 


Sir,—Having experimented upon the question of heat trans- 
mission, I think I can give the reason why, in actual practice, live 
steam heating pays, although apparently the contrary is proved by 
the Leeds investigation. The primary cause of heat passing from 
the furnace through a plate to the water is the difference of tem- 
perature on the outside and inside of the plate. 

The chief factors, however, in the production of steam are 
(1) the ability of the water to receive heat ; and (2) the rate at which 
the water can receive heat. As you justly point out, the plate is 
merely a vehicle for transmission, and its capacity for transmitting 
heat is enormously greater than any present-day production of 
steam would require. As the question turns upon the ability of 
the water to receive heat to produce the steam, it is essential to 
remember that two operations take place—(1) the water has 
to be raised to steam temperature ; (2) the water has to be con- 
verted into steam. The heat required to raise the water to 
steam temperature is received by the water in different 
intervals of time, depending upon its initial temperature, the 
construction of the boiler, and its position in the boiler when it 
receives this heat. The latent heat, however, so far as we know, 
is instantaneously received. Not only, howeyer, is there a great 
difference of time in carrying out the two operations, but also, for 
equal weights of water, a great difference in the quantity of heat 
received, as the latent heat is always greater than the sensible 
heat. It is obvious, therefore, that in actual practice there may 
be great variations in the capacity of the water to receive heat. 
The best condition possible is when the plate has all water practi- 
cally always in contact with it at steam temperature, for under 
this condition the possibility of the water receiving heat from the 
plate is ata minimum. As live-steam heating ensures the above, 
it follows that it gives the best possible conditions for transmitting 
heat from the plate to the water. 

In actual practice the steam consumption determines the amount 
of heat it is necessary to transmit through the plate, but whilst 
under some conditions of working it is essential for the water to be 
in the very best condition to receive heat if the best results are to 
be obtained, in others this need not be the case. For instance, if 
the boiler is ona steady load and the water can receive all the heat 
required to produc? the steam, although the water in contact with 
the plate is not all at steam temperature, nothing will be gained 
by increasing its capacity for receiving heat. 

If, however, there is great difficulty in getting sufficient heat 
to the water to produce the steam, it is a distinct advantage to 
increase the water’s capacity for receiving heat to a maximum. 
Under these conditions the fires are forced, and heat, if not 
abstracted from the flue gases, escapes up the chimney. On a 
variable load it is also an advantage to have the water in the best 
condition to receive heat, as it enables the stoker to fire to better 
advantage. It must be remembered if the load varies the feed 
must vary, and if the water is allowed to reach the plate cold, the 
greater the feed the colder the water reaching the plate. In 
other words, at the moment when the greatest quantity of heat 
has to pass the water is in the worst condition to receive it, and 
vice versd. 

Having given reasons why live steam heating may be an 
advantage, it is necessary to point out that, even with the same 
boiler working under different conditions, it may give either a 
favourable result or otherwise. It is, therefore, a fair question : 
Would the same conclusions have been arrived at if the conditions 
had been altered in the Leeds investigation? I do not suggest 
there would have been a difference, but there might have been ; 
in fact, the efficiency might be either increased or reduced by live 
steam heating, according to the construction and type of the 
boiler. This is one of those problems where it is impossible to 
draw a hard-and-fast line, as each individual case must be con- 
sidered on its own merits. - 

Briefly, with a good modern up-to-date boiler, of a suitable type, 
live steam heating should not be required, but with old or unsuit- 
able boilers it might improve the efficiency. It the boiler requires 
the water to be in a better state for receiving heat, it will do good. 
If the extra assistance enables the bo ler to turn the water into 
steam before it reaches the best place for the production of steam, 
it will do harm. If the boiler, with or without assistance, is able 
to produce all the water required, in the best state and in the best 
place, it will do neither good nor harm. 


Blackheath, March 4th. FRANK B. ASPINALL. 








MANCHESTER ASSOCIATION OF ENGINEERS.—To-morrow (Satur- 
day) a paper will be read before the above Society on ‘‘Steam 
Turbine Engineering” by Mr. 8. L. Pearce, chief engineer of the 
Manchester Corporation electricity stations. Prior to the reading 
of the paper the members will have an opportunity of inspecting 
the turbines at the Stuart-street electricity station. For. this 
occasion the turbines will be uncovered. After viewing the Stuart- 
street plant, the party will be conveyed to the Dickenson-street 
power station, and from there will adjourn to the Grand Hotel, 
where tea will be served before the meeting is held. 


THE INSTITUTE OF CHEMISTRY.—The thirtieth annual meeting 
of the Institute of Chemistry was held at 30, Bloomsbury-square, 
on Monday, the 2nd of March, Professor Percy F. Frankland, 
LL.D., F.R.S., President, in the chair. In moving the adoption 
of the report of Council, Mr. David Howard remarked that only those 
who could remember the time when there was no organisation of 
professional chemists knew what it was to be without the Institute. 
The public now realised that there were other chemists than the 
pharmaceutical chemists, and whether consulting practitioners, 
works chemists, or teachers, they could but admit that very 
important work had been done during the past year both by way 
of holding examinations for the hall-marking of young members 
of the profession, and of action taken to safeguard their interests. 
The President, in his address, said that the annuai report showed 
that the past year was one to which the Fellows and Associates 
could look back with satisfaction, as it bore evidence of distinct 
progress and healthy development. The membership had 
increased, there was a marked advance in the number of entries 
to the examinations, the library had been extended, and the 
finances were in amore satisfactory state. Continuing, he dealt 
with the difficulties of students in deciding the most advisable 
method of preparing for admission to the profession of chemistry. 
He advised all serious students to aim at the associateship of the 
Institute, and to shape their courses of study according to its 
regulations. Without the qualification of the Institute, they 
would greatly restrict the field in which they could seek employ- 
ment. The requirements of the Institute tended to broaden the 
base of chemical training, and could only usefully benefit the 
student in whatever branch of chemistry he might subsequently 
engage. He advised them to work for degrees with high honours 
in chemistry concurrently with their preparation for the pro- 
fessional examinations of the Institute, so that they might be 
entitled to claim exemption from the intermediate examination. 
On the motion of Professor J. Millar Thomson, seconded by Mr. 
Bertram Blount, a cordial vote of thanks was accorded to the 
President for his address. The following are the officers for the 
year :—President, Dr. Percy Faraday Frankland ; vice-presidents, 
Dr. Martin Onslow Forster, Sir William Ramsay, K.C.B., and 
Messrs. Oscar Guttmann, M. Inst. C.E., Egbert Grant Hooper, 
David Howard and Herbert Jackson; hon. treasurer, Mr. Alfred 





Gordon Salamon. 
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HEAVY PLATE-EDGE PLANING MACHINE. 


A HEAVY plate-edge planing machine capable of dealing 
with nickel steel plates up to 30ft. long and 2in. thick has 
recently been supplied to Vickers, Sons and Maxim, Limited, 
Barrow-in-Furness, the makers being Smith Brothers and 
Company, Kinning Park, Glasgow. Dealing with nickel 
steel plates up to 30ft. long and 2in. 
which is illustrated above, cuts the full thickness of the plate 
at one operation, in both directions. 
of steel plates and angles, and, as will be seen, is provided 


The girder beam is built | i 
| hour, and the locals 13 miles. 


thick the machine, | 


used. The rows of columns between the tracks are retained, and, 
in order to economise space, such columns are of steel. There are 
14-2 miles of cut-and-cover, of which 13 miles have a flat and 12 
mile an arched roof, 3°9 miles of masonry-lined tunnels, 2°7 miles 

of iron tubes, and 6°6 miles in the open or on steel viaduct. The 
total mileage of types is greater than the route mileage, as some 
of the tunnels, notably the tubes, are separate structures for each 
track. All kinds of construction are thus embraced in the New 
York railway. 


| as high a pressure as 40 lb. per square inch. 


with both hydraulic holding down rams and with screws. | 


The table for carrying the plate is 2ft: 6in. wide, but six 
brackets 2ft. 6in. deep by 2ft. wide are fitted at the back of 
this table to bring the width up to 5ft. The tool holder has 
a vertical adjustment of 10in., and is arranged to cant over 
when required so as to plane plates to a bevel, and still cut on 
the backward as well as the forward stroke. The main 
driving screw is 6in. diameter, and is fitted with a double ball 
thrust bearing at one end. This szrew is driven through 
powerful gearing by one of Vickers, Sons and Maxim’s pro- 
tected type constant speed motors, provided with their 


| 


| 25,000,000 


The express trains are scheduled to make about 30 miles per 


which all but four are reached by stairs only, while of the four, 
three have lifts, and one a moving staircase working in both 
directions. 
partly protected by automatic block signals, with emergency auto- 
matic stops. 
standard with 100 Ib. rails. 

The cost of the railway, 25:7 miles long, with 
track, was about 50,000,000 dols. exclusive of equipment, interest 
during construction, or easements ; the equipment added about 
dols. . Results of operations have been very gratifying. 
During the fiscal year ended 30th June, 1907, on 21 miles, the line 


| to Brooklyn not being open,. over 166,000,000 passengers were 


patented reversing device, which is self-acting from the kicker | 


The gearing is made very strong, and the teeth 
are cut from the solid. The motor gear brackets, &c., are all 
attached to a heavy cast iron sole plate, and this sole plate is 
bolted to the machine, making it entirely self-contained. 


bar. 


THE INSTITUTION OF CIVIL ENGINEERS. 
KR APID T RANSIT SUBWAY. 


\r the ordinary meeting on Tuesday, the 25th February, 
William Matthews, K.C.M.G., President, in the chair, the paper 
read was ‘‘The New York Rapid Transit Subway,” by Wm. 
Barclay Parsons, M. Inst. C.E. 
this paper: 

The railway described in this paper is confined chiefly to the 
borough and island of Manhattan, the most important district of 
the city. 


THE NEW YORK 


The railway has been constructed by and at the expense | ;, £4 15s., and Siemens sheet bars £4 15s. to £4 17s. 6d. 


| adds still further to the total. 


'THE IRON, 


Sir | 


The following is an abstract of | 


of the municipality, under the jurisdiction of the Rapid Transit | 


Commission, through two contracts with one company. 


The | 


material through which the railway has been built is chiefly a | 


mica-gneiss rock and sand. The route begins at one of the 
suburban stations of the Long Island Railroad, in the borough of 
Brooklyn, passes under streets in that borough for one and a-half 
miles, and thence in tubes under the East River, whose width at 
the point of crossing is nearly one mile ; it then follows a central 


| 
| 
| 


route under streets in Manhattan for about eight miles, where the | 


line forks, one branch continuing north, the other north-east to 
the upper part of the city in the borough of the Bronx, giving a 
total length of route of 25°7 miles. 

In New York, the demand for additional transportation, 
especially for long distances, was so great that two tracks were 
recognised as being too few to carry the traffic, and especially to 
give the required high speed. It was therefore decided to con- 
struct four tracks, parallel, and usually on the same level, over the 
central section, where the traffic would be the heaviest, on which 
trains could run all day in both directions. The outer tracks were 
to serve the local traffic, with about four stations to the mile, 
while the inner tracks were to carry the fast service, with stations 
at intervals averaging 14 mile. On the sections where traffic would 
be less heavy three tracks were projected, the central one to give 
an express service in the direction of maximum demand ; that is 





| and more confidence prevails 


towards the commercial district in the morning, and from it in the | 


evening. Of the total route, 10°2 miles have two tracks ; 7°6 
miles, three tracks ; 7°6 miles, four or five tracks ; 0°2 mile, eight 
tracks, a storage yard ; and 0°] mile, one track, a terminal loop. 

To support the street roadway, a flat roof was adopted, consist- 
ing of transverse beams set at 5ft. spacing. From the surface of 
the paving to the top of the roof the minimum distance is 30in., 
governed by the yokes of the surface electric tramway. The 
height in the clear from rail level to underside of roof is 13ft., and 
the width per track is 12ft. 6in. The internal diameter of a tube 
of corresponding capacity would be 15ft. 6in. This accommodates 
a car similar to the one in use on the New York elevated system, 


and much larger than any car in the London tubes, except the | 


Great Northern and City. 

rail level is 17ft., and to platform about 13ft. 

made to attain this last dimension at stations. 
In order to keep the subway dry, an envelope of water-proofing 


Every effort was 


The minimum depth from street to | 


material was embedded in the concrete of floor, walls, and roof. | 


This material was alternate layers of paper roofing felt and care- 
fully selected asphalt. 
was protected from subsequent external injury by an external 

covering of concrete. 
substantial hydrostatic pressure. *Where, however, such pressure 
became considerable, layers of bricks, dip ped i in asphalt, were used 
instead. The concrete was mixed very fluid, in order to secure as 
tight work as possible, irrespective of the water-proofing. Its pro- 


This envelope was made continuous, and | 


This was found to work well against even a | 


portions were usually one part cement, two of sand, and four of | 


gravel or fine broken stone, except where used in large masses, 
when the proportion of the aggregate was increased. 
After the work had begun a structure of reinforced concrete was 


| development. 


designed instead of the beam construction, and has been largely | 


carried. The current year is showing a considerable increase, 
exclusive of the Brooklyn traffic, which since January Ist, 1908, 
The fare is 5 cents (24d.), regard 
less of distance. 


COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Structural Steel. 

THERE is a slight i improvement in the demand forstructural 
steel from bridge and roofing makers, railway carriage and wagon 
builders, and structural engineers generally. Mild bars are quoted 
£7 to £7 5s.; girder plates, £6 15s. to £7 5s.; angles, £6 5s. to 
£6 10s.; and joists, £6 to £615s. With regard to other 
descriptions of steel, these are steady at late rates, boiler plates 
being quoted £8 2s. 6d. to £8 5s., Bessemer sheet bars, £4 12s. 6d. 


vs. 


Manufactured Iron. 


| 


| showed that our trade with Germany was increasing. 


In building the tubes compressed air was used at | 
There are fifty-eight stations, of | 


The express tracks are wholly and the local tracks | 
The permanent way is of the usual American | 


76°3 miles of | 


would cost £5,000,000, one from London to Birmingham 
£1,250,000, and one from the Severn ports to Bieminghar only 
| £600,000. Official information which he had in ‘his possession 
During the 
last two years German imports to this country had increased from 
28 to 31 millions, and our exports to Germany had risen from 25 
to 49 millions. While, however, we formed Switzerland’ 8 principal 
customer, we did not look after, to the extent that we might, the 
markets for our goods in that country. China also offered 
openings which needed attention. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, March 4th. 
THE attendance on the Iron 'Change on Tuesday was 
fairly good, and the undercurrent was better than has been the 
case for some time past. 


Better Prospects in Pig Iron. 

February was, on the whole, a quiet month in all depart- 
ments, especially pig iron. Until the last week or so of the 
month there was considerable depression, and merchants com 
plained strongly of the absence of orders for immediate delivery, 


| Whether or not the improvement in warrant iron is of a temporary 


| or permanent character remains to be seen. 


The idea that it wil! 


be permanent is scouted by the ‘** bear”’ section, but, on the other 


| hand, there is a solid amount of buying by merchants for covering 


Manufactured iron is rather quiet in nearly all descrip- | 


tions, marked bars being quoted £8 10s., with Earl Dudley’s brand 
£9 2s. 6d., aud second grade £7 10s., other quotations being as 
follows:—Unmarked bars, £6 15s. to £7 ; North Staffordshire bars, 
£7 5s.; sheets, singles, £7 12s. 6d. to £7 17s. 6d.; doubles, 
£7 15s. to £8; trebles, £8 7s. 6d. to £8 12s. 6d.; 
gated sheets, f.o.b. 
strip, £7 2s. 6d.; slit nail rod, £8 ; 


Pig Iron Slightly Better. 


rivet iron, £7 5s. to £7 10s. 


galvanised corru- | 
Liverpool, £12 10s.; hoop iron, £7 15s.; gas | 


| less, but billets were rather firmer, if anything. 


There is a better feeling in pig iron both for foundry and 


forge purposes. Makers quote :—Staffordshire common, 50s. ; 
eae mine, 52s, 6d. to 53s. 6d.; 
blast, 115s.; Northamptonshire, ‘47s. 6d. to 50s. ; 
to 52s.; North Staffordshire, 52s. to 53s. 


Derbyshire, 50s. 


More Favourable Outlook. 
Of the market generally this week it may be said that a 
firmer tendency is noticeable. The depression seems to be lifting, 


of England—including the threatened corner in Cleveland war- 
rants—has assisted this recovery. 


South Staffordshire Ironmasters’ Association. 

The South Staffordshire Ironmasters’ Association held 
their annual meeting in Birmingham, when Mr. George Macpher- 
son presided. The following resolution was carried unanimously : 
—‘* That this Association views with alarm the introduction into 
the House of Commons of the Miners’ Eight Hours Bit! (which in 
many cases means six to seven hours’ work in the mine). This 
Bill, if it becomes law, will be a great hardship to all manufac- 
turers, as it must largely increase the cost of production of pig 


best all mine, 85s. to 90s. ; ; cold | r - 
| steady, and there has practically been no change during the week. 


The improvement in the North | 


| 64s. 9d. to 65s. 3d.; Glengarnock, 63s. to 63s. 6d. ; 


iron, steel, and finished iron, and consequently seriously inter- | 


fere with their power to compete with foreign producers. 
will be a great hardship also on all workpeople, as they will 
have to pay higher prices for their own domestic consumption of 
coal. And undoubtedly the passing of this Bill will tend to in- 
ergase the cost of living generally, and add to the number of 
the unemployed.” A copy of this resolution was ordered to be 
sent to the Home Secretary and to all members of Parliament 
who represent Midland constituencies. A deputation was also 


It | 


appointed to wait upon the Home Secretary with regard to the | 
same matter, in conjunction with representatives of the trade in | 
| in for a good deal of hostile criticism, and there is little doubt 


other parts of the country. 


Dudley Chamber of Commerce. 

Speaking at the annual meeting of the Dudley Chamber 
of Commerce recently, the president (Mr. F. W. Cook) said that 
Sir John Wolfe Barry had Sen instructed by the Royal Com- 
mission to prepare a report on the Midland waterways and their 
It had been previously estimated that an improved 
waterway from Birmingham through the Potteries to Liverpool 


| 
| r 


purposes. Advices received in Manchester this morning state 
that Scotch makers have made another advance in prices of pig 
iron for shipment, and although this has not affected quotations 
locally, there is an intimation that it will extend in due course to 
the English market, including, of course, Manchester. It is 
reported on - authority that extensive sales of Derbyshire 
foundry have been made, and one Lincclnshire agent informed us 
that he had sold all he intended at present prices, and that for 
the future he should want fully 6d. more. No doubt the higher 
prices of Middlesbrough have had something to do with this state 
of things. The feeling continues that local consumers must before 
very long come into the open market and cover their wants for- 
ward, and there is thus a probability that we shall see current 
prices maintained, if not advanced, for a time at least. At the 
time of writing a weaker feeling in forge iron prevails. 


Is 
also 


Finished Iron, 

Local merchants have made no change in quotations, and 
report only a quiet demand. Bars are reported easier, and outside 
makers are offering in some cases at something under Lancashire 
makes, 


Steel, 
There is a quiet feeling. Bars were offered at 5s. per ton 
Demand for 


structural steel is quiet. 


Copper. 


Both raw and manufactured copper continues fairly 


Tin. 
English ingots rather irregular, but closing better. 


Quotations. 

Lancashire No. 3 foundry, 60s.; Lincolnshire, 53s. to 54s. ; 
Staffordshire, 54s.; Derbyshire, 54s. to 54s. 6d.; Middlesbrough, 
open brands, 59s, 7d. to 59s. 1ld. Scotch: Gartsherrie, 65s. 9d. to 
66s. 3d.; Glengarnock, 64s. to 64s. 6d.; Eglinton, 62s. to 62s, 3d.; 
Dalmellington, 61s. 6d. to 61s. 9d., delivered Manchester; West 
Coast hematite, 61s. to 61s. 3d.; East Coast ditto, 59s. 6d. to 60s., 
both f.o.t. Scotch, delivered Heysham: Gartsherrie, 63s. 9d. to 
64s. 3d.; Glengarnock, 62s. to 62s. 6d.; Eglinton, 60s. to 60s. 3d.; 
Dalmellington, 59s. 6d. to 59s, 9d. Delivered Preston : Gartsherrie, 
Eglinton, 61s. 
to 61s, 3d.; Dalmellington, 60s. 6d. to 60s. 9d. Finished iron: 
Bars, £7; hoops, £7 12s. 6d.; sheets, £8 5s. Steel: Bars, 
£6 12s. 6d. to £6 17s. 6d.; hoops, official, £7 15s.; sheets, £8 5s. ; 
boiler plates, official, £8 2s. 6d.; plates for tank, girder, and bridge 
work, £6 10s. to £6 15s. ; English billets, £5 to £5 5s.; foreign 
ditto, a 10s. to £4 12s. 6d. Copper: Sheets, £77; tough ingot, 
£63 10s.; best selected, £64 per ton; copper tubes, 9?d.; brass 
tubes, ota condenser, 8#d.; rolled brass, 64d.; brass wire, 64d.: 
brass turning rods, 64d.; yellow metal, 64d. per lb. Sheet lead 
unchanged, £18 5s. per ton. English tin ingots, £130 per ton. 


Laneashire Coal Trade. 


The attendance on the Coal Exchange on Tuesday was 
somewhat better than usual. The Miners’ Eight Hours Bill came 


| from the remarks mede that there is a feeling almost of con 

| sternation amongst colliery owners and merchants at the proposed 
change. In other respects there was a moderate business passing. 
The colder weather has created a brisk demand for house coal, but 
slack continues on the easy side. Shipping demand is steady. 

Generally speaking, it will be some time yet before any lower 
wices may be looked for in Lancashire, stocks being comparatively 
small, 
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BaRRoW-IN-FURNESS, Thursday, | into the machine shops. ‘There is no improvement to report in Stock of Cleveland Pig Iron. 
Hematites. the marine material trade, and little immediate likelihood of a 


Very few sales of hematite iron are reported this week, 
and prospects are in no sense bright or satisfactory, but 
prices, strange to say, have been on theincrease. Mixed Bessemer 
numbers are at 61s. 6d. net f.o.b., and warrant iron is at 61s, 6d. 
net cash buyers. Sellers are not quoted. The fact is that business 
in warrant iron is very slow indeed. There is no speculation in 
the market, and while merchants hesitate about increasing their 
stocks with a view of taking advantage of an expected improve- 
ment in trade shortly, makers are equally reticent to accumulate 
stocks of iron, Therefore, supposing an improved demand set 
jn, makers would at one~ be able to take advantage of it. 
Stocks ii warrant stores sro: still at 6500 tons, and makers hold 
stocks estimated at 20,000 tons. There are twenty furnaces 
in blast in the district, and as the demand for iron on 
steelmaking account has fallen off of late, it is probable that 
some additional furnaces will soon go out of blast. The 
make of spiegeleisen has been small of late, but it was arranged 
this week that another furnace should be put in blast. At the 
last moment the outlook in the trade was so gloomy that this 
intention was not acted upon. — Ferro-manganese is in quieter 
request. Sales of scrap iron are few in number ; and prices being 
yery low, holders of stocks are not disposed to sell. ‘Ihe trade in 
native classes of iron ore is very weak, and there is an absence of 
activity at the mines; 1ls. per ton is still the price for good 
average sorts, 


Steel. 

The position of the steel trade is less satisfactory ; the 
demand all round is very quiet. Rails are only asked for in small 
parcels, and the strike on the North-East Coast has reduced the 
demand for shipbuilding material. There are prospects of a better 
trade in the latter department, but the outlook in the rail trade is 
very poor indeed. Merchant steel remains depressed, and the 
business doing at the steel foundries is very quiet. 


Shipbuilding and Engineering. 

Vickers, Sons and Maxim launched a twin-screw steamer, 
the Kathmore, this week for the London and North-Western 
Railway Company for the Holyhead and Dublin service. She 
is 310ft. long and is designed for a speed of 20 knots. She will 
carry about 1000 passengers. This is the third steamer built for 
these owners during the past few months, Engineers are very 
busy. 

Shipping and Coal. 

A quieter state of things is reported in the shipping 
trade. The exports last week from West Coast ports included 
1150 tons of iron and 2292 tons of steel, a total of 6442 tons, com- 
pared with 17,495 tons in the corresponding week of last year, a 
decrease of 11,053 tons. The aggregate shipments this year 
amount to 89,054 tons, compared with 149,628 tons, a decrease of 
60,574 tons. The consumption of coal and coke is very small and 
prices are low. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal, 

THE change to severe weather has caused a temporary 
tillip to the demand for domestic fuel, which has been somewhat 
weaker of late. No change is made in official quotations, nor is 
there likely to be any general lowering of values until March is 
out. Best Barnsley softs are quoted from 12s. 6d. to 13s. td. per 
ton; secondary sorts, from 10s. 6d. to lls. 6d. per ton. ‘Ihe 
demand at present is chietly for the secondary qualities. 


Steam Coal. 

The situation remains as lastreported. There is not likely 
tube any important change until the general shipping season reopens, 
A fair business is being done with several continental ports and 
other distant markets. For the week ending 25th February there 
were exported from Hull 32,932 tons, the principal markets. being 
Stettin with 5978 tons, and Rotterdam with 4096 tons. From 
Grimsby, for the week ended 28th February, 21,980 tons, the 
principal markets being Hamburg and Malmo, to which 5580 tons 
and 4509 tons were forwarded respectively. The large contracting 
railway companies are receiving full deliveries, which, with a full 
average demand from other quarters, keep the pits fairly well 
employed. Steam coal is somewhat easier in the open market, 
though prices are still quoted at the old rates. There is nothing 
fresh with regard to the contracts of the trawling companies, 
who appear to be having their supplies as required. 


Coke and Coking Fuel, 


Not many contracts are being made for coke at present, 
makers of coke having fair contracts on hand, and thus not press- 
ing sales ; but the tendency is towards a stiffening of quotations. 
During this week several makers of coke have put out their ovens, 
as they find they can do better with the small coal, owing largely 
to the active business in it with the Lancashire cotton and York- 
shire woollen districts. Best washed coke, 12s. to 13s. per ton ; 
unwashed, lls, to 12s, per ton, Coking fuel, 6s. 6d, to 7s. 
per ton, 


Hematite Iron. 

In hematites the prices to-day are about 2s. a ton better 
than they were a month ago for the qualities used in the Sheffield 
works, There is not very much business doing, makers of iron not 
pressing orders, and all the iron being delivered as made. ‘lhe 
principal feature of the hematite trade continues to be the 
deliveries for export, largely on old contracts, with a good deal of 
“spot” buying. The chief foreign customers are Germany and 
the Uni States. There is a maintenance of the stiffening 
tendency already noted, but quotations remain at former figures :— 
West Coast, 72s. to 74s, per ton, net ; East Coast, 66s. to 68s. per 
ton, subject to 24 per cent.; both delivered in Sheffield and 
Rotherham. 


Lincolnshire and Derbyshire Irons. 

The prices at which Lincolnshire pig iron can be bought 
appear to have led to some further movement on the part of pur- 
chasers, and more inquiries are about. Quotations remain as fixed 
by the Lincolnshire Ironmasters’ Association a fortnight ago, viz., 
No. 3 foundry, 51s. per ton; No. 4 foundry, 50s. 6d. per ton ; 
No. 4 forge, 50s. per'ton ; No. 5 forge, mottled, white, and _ basic, 
52s, per ton. These prices are net, delivered in Sheffield and 
Rotherham. Derbyshire pig iron still stands at the reduced 
figures given last week—-No. 3 foundry, 52s, per ton ; No. 4 forge, 
ols, per ton net, delivered in Sheffield and Rotherham. Concern- 
ing the Derby and district iron trade it is reported that the weaker 
tendency in the staple branches is becoming more perceptible in 
the lighter departments, and that the incoming orders, whilst less 
numerous, are up to the present maintaining weight. The output 
of pig iron at the blast furnaces is fairly well maintained, but, it 
is added, the forward bookings are not of sufficient scope to pre- 
vent stocks from accumulating. 


Bars and Sheets. 
There is‘no alteration to report in the prices of bars and 
Sheets, the former standing at £7 15s. to £8 per ton, and the 
latter at £9 10s, to £10 per ton, 
The Heavy Trades. 
The armour recently ordered is already well in hand in 


change for the better, owing to the situation in the shipbuilding 
yards. ‘A fair quantity of orders for ordinary maintenance is in 
hand for the hom? railways, and these, with the requirements of 
distant markets, keep several of the railway material manufactur- 
ing firms fairly busy. Complaint is heard, however, of a dearth of 
work in steel castings, and to some extent in forgings, for railway 
and general engineering purposes. - The steel establishments, for 
the most part, are fairly well employed. 


Mincrs’ Eight Hours Bill. 


A meeting of manufacturers, organised by the Sheffield 
Chamber of Commerce, was held at the Cutlers’ Hall on ‘the 
3rd inst., and presided over by Mr. A. J. Hobson, the President 
of the Chamber. Mr. Joseph Dixon proposed, and Mr. T. W. 
Ward seconded, a resolution protesting against the Eight Hours 
Bill, which would not only increase the price of coal, but would 
also be detrimental to the trade and commerce of Great Britain. 
This was carried, and it was agreed to send copies of the resolution 
to various members of Parliament. A resolution ,against the Bill 
has also been passed by the Chesterfield Chamber of Commerce: 
‘In view of the disaster which the passage of the Bill will bring 
about in the Chesterfield distriet,” the -resolution concludes, 
‘*the members of this Chamber desire respectfully to urge his 
Majesty’s Government not to proceed with the Bill.” It was 
resolved to send a copy of the resolution to the Home Secretary, 
who should also be asked to receive a deputation to represent 
the views of the Chamber. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Labour Troubles, 

UNFORTUNATELY, the situation to-day with regard to the 
labour disputes in the shipbuilding and engineering industries is 
not so satisfactory as last week it promised to be by this time. 
The shipwrights, joiners, and drillers continue to resist as strenu- 
ously as ever all efforts to bring about a settlement; they are 
determined to fight against the proposal of the employers to level 
down the wages to the rates that rule on the Clyde. A meeting 
of the employers was held on Monday at Newcastle, at which the 
special proposals of the Right Hon. Lloyd George, President of 
the Board of Trade, were considered, but so far no result has 
been reported. The men’s representatives have had an inter- 
view with the President of the Board of Trade, but nothing has 
come of it yet, and the strike continues. The difficulty with the 
engineers has not been adjusted, as expected, by the intervention 
of Mr. Lloyd George. The employers agreed to the proposals 
formulated by Mr. Lloyd George and representatives of employers 
and employed last week, but the men who voted by ballot which 
closed on ‘Tuesday rejected the terms, which were that they were 
to continue till Easter at the wages that now rule, the rates after 
that to be settled by an arbitrator. Evidently the men are deter- 
mined te have a holiday with 20s. per week strike pay. 


Shipbuilding. 

That the state of the shipbuilding industry is most un- 
satisfactory cannot be doubted ; everything in connection there- 
with is very gloomy, and there are no indications of any early 
return to better times. It is affirmed by people who have had a 
long experience of the trade that the industry has not been in so 
depressed and inactive a condition for over twenty years ; indeed, 
1886 is probably the only year in recent times with which 1908 can 
be likened far as slackness is concerned. It is calculated 
that the number of men out of work and out on strike in the 
shipbuilding industry of this North-East Coast is at least 25,000, 
and the number is growing, because every week men who have 
accepted the terms of the employers and are anxious to work have 
to be paid off because there is no work for them, owing to the 
shipwrights’ and joiners’ strike. Vessels whichare ready for launch- 
ing are kept on the stocks, because owing to the engineers’ strike 
they will not be able to get their engines. How bad trade is in 
shipbuilding may be judged when it is stated that the shipbuilders 
on the Tyne in February launched only five vessels, as compared 
with thirteen in the corresponding month last year, making nine 
this year, against twenty-two in the first two months of 1907. 
Sunderland builders likewise launched but two vessels, of 2550 
tons, last month, as compared with ten, of 37,779 tons, in February, 
1907 ; while for the two months the number was four, of 7050 tons, 
against fourteen, of 53,739 tons, in the corresponding period of 
last year. A remarkable contrast is here afforded, which bears wit- 
ness to the fact that the depression is not due to the manufacturers, 
as has been asserted more than once by the champions of labour. 


£0 


Cleveland Pig Iron. 

The present state of the pig iron trade of this district is a 
most curious and probably unprecedented one. The most experi- 
enced members of the trade cannot recall anything like the condi- 
tion of affairs that now rules. When all other branches of the iron 
and steel industries are seriously affected by depression, the pig 
iron trade is very active—so active, indeed, that ‘the ironmasters 
cannot satisfy all the demands made upon them, and heavy with- 
drawals from the stock in Connal’s public stores are a result of 
this. It is very unusual to find the market for raw materials so 
brisk while the finished trades are so dull and depressed, but that 
is certainly the position at pres2nt, and the labour troubles in the 
district appear to have not the slightest detrimental influence on 
the pig iron market. The activity in the demand for pig iron is 
largely duc to the heavy demand on export account, and when the 
depressed condition of trade on the Continent is taken into con- 
sideration, such a business as is now being done is quite unex- 
pected. But large tonnages have been despatched during the last 
few weeks to Germany, France, and Italy, and it is the business 
with them and with Scotland that is making the pig iron trade so 
brisk as it undoubtedly is. German merchants and consumers 
were not expected to be buying anything like so freely as has had 
to be reported. As the spring season is now practically in evi- 
dence, the good demand may be continued. The prices of Cleve- 
land iron are on the up grade, when all else excépt hema- 
tite iron are weak and tending downwards. No. 3 Cleveland 
G.M.B. pig iron for early f.o.b. delivery has risen to 5ls., 
and No. 1 to 58s. 6d. The lower qualities have not improved to 
the same extent, and No. 4 foundry was at 50s. on: Wednesday, 
while No. 4 forge, mottled, and white were all at 49s., but of mot- 
tled and white scarcely any could be got. Only a small 
number of men is employed at the steel works, and they are on 
day-to-day notices, on account of the strike in the shipbuilding 
industry. 


Hematite Pig Iron. 

Business shows improvement, and the advances in prices 
are well maintained. The increased demands are mainly on export 
account, coming more particularly from Italy. Not only from the 
Tees, but also from West Hart!epool, are good shipments of hema- 
tite iron being made to Italy, and there is now an order offered 
from that country for 18,000 tons. Cleveland is gétting more than 
its usual share of the business that is offered, because the makers 
are quoting substantially less than the West Coast and Scotch pro- 
ducers ask—at least half-a-crown less. For mixed numbers East 
Coast hematite iron 59s. per ton is now the figure, and this allows 
of more of it going into Wales and Sheffield. ‘There is little hema- 
tite iron in second hands, and that places the producers in a better 
position for keeping up prices. Rubio ore is firmeat lds. 6d. per 
ton c.i.f. Middlesbrough; but consumers are not keen buyers this 





the early stages of steel m and rolling, and going forward 


week, 


The supply of Cleveland pig iron in makers’ hand4 being 
short of the requirements, it was necessary in the past m as 
it still is, to draw heavily out of the stock in Connal’s blic 
stores, and the stock there is now less than it has been sites the 
spring of 1904, just before the great gamble began. Theté Was a 
great contrast between the condition of the stocks indantiary in 
last month. In January there was an increase of 11,324 
the first increase for two years; last month a decrease of 12,474 
tons was reported, a most remarkable showing, considering that 
February is usually a quiet month. No one looked for such 4 
decrease. The total stock at February 29th was 88,053 totis, of 
which 80,397 tons were of No. 3 quality, and 7656 tons No: -4 
foundry. On Wednesday the stock was down to 85,762 tons. 


Exports of Pig Iron. 


The shipments of pig iron from the Cleveland district in 
February were most remarkable, and it has surprised everyone to 
see such a brisk export in what is generally one of the worst 
months in the year. “ The reports from ab did not favour the 
opinion that there would be anything like such good shipmefits as 
have had to be recorded. Before last year there had never been 
a February when so much as 88,000 tons had been recorded, but 
the quantity for February, 1907, reached 117,744 tons, Last 
month, however, the enormous quantity of 130,488 totis was 
shipped, notwithstanding the general depression of trade at home 
and abroad. The average for February over the last ten years 
has been 80,704 tons ; last month’s was thus 62} per cent. better 
than the average ; it was, moreover, 11 per cent. more the 
previous best February—that of 1907 ; and exceeded the Janiiary 
return by 29 per cent. nearly. Such a return is the more signifi- 
cant as not a ton of iron went last month from Cleveland to the 
United States or Canada, whereas in February last year 30,146 
tons were sent, and the quantity forwarded to China and Japan 
was only 1441 tons, against 10,902 tons in February, 1907. But 
there were enormous shipments to Germany, Italy, and France, 
and that counterbalanced any falling off to other countries. 
Germany had 35,089 tons ; Italy, 17,553 tons ; and France, 11,423 
tons, while to Scotland the quantity was 42,181 tons. 


Manufactured Iron and Steel. 


The demand for finished iron and steel is very dull in 
almost all branches, and more particularly is this the case in 
regard to plates, angles, &c., and the prospects of improvement 
are not encouraging. Works, as a rule, are badly emplo,ed, but, 
nevertheless, producers do not see their way to reduce quotations, 
especially with pig iron becoming dearer. For iron and steel ship 
plates £6 10s. is asked ; for steel ship angles, £6 2s. 6d.; for iron 
ship angles, £7 5s.; for steel joists, £5 12s. 6d.; for packing iron 
and steel, £5 15s.; for common iron bars, £7 5s.; for best bars, 
£7 12s. 6d.; for best best bars, £8 ; for steel hoops, £7 ; for steel 
strip, £6 15s., all less 24 per cent. f.o.t. Heavy steel rails are at 
£6, and cast iron railway chairs £3 12s. 6d., both net f.o.b. 


The Iron and Steel Institute, 


The Iron and Steel Institute is to hold its next autumnal 
meeting at Middlesbrough, and on Monday a reception com- 
mittee was formed, with the Mayor as chairman and Mr. John H. 
Amos, secretary of the Tees Conservancy Commissioners, as hon. 
secretary. The visit is fixed for September 29th and 30th and 
October Ist, and it is intended to raise a guarantee fund of 
£3000 to £4000 to cover expenses. 


Coal and Coke. 


An improvement is reported in the coal and cuke trades, 
which is the most noticeable in the steam coal branch. Largu 
quantities: of Northumberland steam coal have been sold fcr 
delivery over the year, and the price seems to be fixed between 
12s. and 12s. 3d. per ton f.o.b.; in fact, the bulk of the orders 
have been placed at the higher figure. Smalls are at 7s. These 
rates are a good deal lower than those which ruled most of last 
year, but nevertheless are good. Durham gas coal, best quality, 
is generally obtainable at 10s. 6d. f.o.b., with seconds at 10s. It 
is expected that the London gas companies will shortly be in the 
market, and it is certain that they will be able to secure what they 
need on much cheaper terms than those at which the contracts 
now running were placed. Medium coke is at 16s. per ton, 
delivered at the Middlesbrough furnaces. The makers thereof 
have not been able to push the prices up in sympathy with the 
rise in the value of pig iron. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Trade Outlook. 


It may be open to doubt whether any material improve- 
ment has yet occurred in the general condition of,trade in Scotland. 
The shipbuilding ontput of the past month is no doubt much more 
satisfactory than was that of January, but it has at the same time 
the effect of denuding the yards of much of the formerly existing 
work, while there is a marked scarcity of fresh contracts. It is so 
far satisfactory that the strike of sheet-ironworkers on the Clyde, 
which has now been in existence for almost two months, has ended 
by the men agreeing to the reduction of wages originally intimated 
by the employers. But the tinplate workers decline to accept 
reduced pay, and there is still much uncertainty as to what settle- 
ment may be made with the engineers. - While these troubles exist 
shipowners have little inducement to place new tonnages, even were 
they not deterred by the unprofitable condition of the freight 
market. Decreases in railway traffics afford an indication of con- 
tracting trade. Prices of fuel and raw material are not adjusting 
themselves so readily as was anticipated to the altered state» 
business, and the immediate outlook is on the whole less en 
couraging than could be desired. 


The Pig Iron Warrant Market. 

While Cleveland warrants have not maintained the full 
improvement of last week, the market has still been firm compared 
with what it has been for some time. The scarcity of warrants, 
the reduced stocks, and the comparatively large shipmerits have 
combined to support the market. Business has been done in Cleve- 
land warrants from 50s. 3d. to 50s. 11d. cash, 49s. 6d. to 50s. one 
month, 49s. 6d. two months, and 48s. 6d. to 49s. for delivery in 
three months. Other kinds of iron have benefited in sympathy. 


Scotch Makers’ Pig Iron. 

The position of the Scotch makers has received some 
strength from the improvement in the warrant market, and reports 
are more favourable as to the inquiry for the different special 
brands. In addition to the advances noted last week, some other 
makers have raised prices 6d. to ls. per ton. Monkland, No. 1, 
is quoted at Glasgow 61s. 6d.; No. 3, 58s. ; Carnbroe No. 1, 
63s. 6d.; No. 3, 59s.; Clyde, No. 1, 65s.; No. 3, 60s.; Gartsherrie, 
‘Summerlee, and Calder, Nos. 1, 65s. 6d.; No. 3, 60s. 6d.; Lang- 
loan, No. 1, 68s.; No. 3, 63s.; Coltness, No. 1, 88s.; No. 3, 64s. 6d.: 
Glengarnock, at Ardrossan, No. 1, 67s. 6d.; No, 3, 62s.; Eglinton, 
at Ardrossan or Troon, No. 1, 61s. 6d.; No. 3, 58s.; Dalmelling- 
ton, at Ayr, No. 1, 6ls. 6d.; No. 3, 58s.; Shotts, at Leith, No. 1, 
65s. 6d.; No. 3, 6Us. 6d.; Carron, at Grangemouth, No. 1, 69s.; 
No. 3, 61s. per ton, There are 73 furnaces in blast in Scotland}; 
compared with 90 at this time last year. A fair quantity of 
Scotch pig iron is going to the Continent, and with the remaining 
foreign and home business, the amount of the reduced current 








output is being pretty well absorbed. 
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The Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the 
past -week-were small, being 5225 tons, compared with 6785 tons 
in the eorresponding week. There was despatched to South 
América 440 tons, Italy 211, Holland 200, Germany 110, United 
States 106;°India and France SO each, Australia 100, China and 
Japan 600,-and other eountries 585, the coastwise shipments being 
2714 tons, compared with 2497 in the corresponding week of last 
year. The ‘total shipments for the past two months are 73,927 
tons, being ¥9,393 tons less than in the same period of 1907. The 
arrivals of pig iron at Grangemouth from Middlesbrough, Jarrow, 
Grimsby, and*Skinningrove amounted in the past week to 9580 
tons, showing an increase for tha week of 1451 tons. The aggre- 
gate imports ‘since the beginning of the year are 80,968 tons, 
being 924 tons over the quantity received in the corresponding 
period of last year. 


Finished Iron and Steel. 

There has been a somewhat firmer tendency in hematite 
iron, and Scotch-hematite is now quoted 61s. 6d. for delivery at 
the West of Scotland’ steel works. Steel makers complain of a 
scarcity of specifitations, ‘and have difficulty in keeping their 
works’ going full ‘timie. It is also stated that merchants have 
been selling shipbuilding steel at prices considerably under 
those quoted by makers. There is comparatively little demand 
for steel from abroad. The makers of finished iron have 
been experiencing a spéll of dull trade. It has been impossible, 


with the available orders, to keep works fully going, and in some | 


cases machinery has actiially been brought to a stand. The com- 
petition of the Belgian miakers in the foreign trade is so keen, and 
their prices so low, that it is impossible to secure orders at a profit. 


From one or two directions abroad, including Canada, there has | 
been some inquiry for the ‘better qualities of malleable iron, and it | 
| China, 


is expected that some business of this description may be secured. 


Engineering and Shipbuilding. 


The locomotive engineering department is dull at the | 
| : - ngs 
| houses, &c., amount to 137,063 boxes. 


moment, and, in addition to the large number of workmen 
formerly discharged, more have been paid off this week. In one 
of the locomotive works the night shift has been discontinued, and 
in others only four to five days’ work per week is now provided. 
\bout 30,000 tons of new shipping: was launched from the Clyde 
shipyards in the past month, and 


estimated to reach about a similar figure. At the naval construc- 


tion works of Messrs. Beardmore, Dalmuir, the hours of work have | 
| is regarded as due to the briskness of the January and February 


| demand. 


now been extended to forty-eight per week. 


The Coal Trade. 


Business has been quiet in the various departments of the | 
Shipments in the past week .show a very large reduc- | 
| block tin, £128 10s. 


coal trade. 
tion, partly due, no doubt, to the detention of vessels by recent 
stormy weather. Prices at Glasgow and on the Firth of Forth are 
again 3d. to 6d. per ton lower. 
the pits, and the colliers are now getting rather than taking idle 
days. The prices of splint coal have been reduced 1s. per ton to 
manufacturing consumers for the present month. Small best coal 
is becoming plentiful and cheaper, and it is stated that prices of 
household coal for domestic use will ‘be reduced next week. 
\mong coalmasters, shippers and others much opposition is being 
shown to the Bill for restricting the working hours of colliers to 
eight per day. It is alleged that it will greatly increase the 
oneost charges at the pits, and so permanently increase the price 
of coal. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 

THOSE who expected a further drop in prices are dis- 
uppointed. Some authorities even look forward to a resumption 
of good trade, and say that for some weeks to come busy 
chartering is likely. There is unquestionably slackness in many 
districts, but taken collectively the undertone is hopeful, and 
while exports on past contracts have been occasionally large, there 
is a little more improvement in inquiries for prompt and tolerably 
easy shipment. _ One day last week over 75,000 tons were shipped 
from Cardiff, to foreign destinations principally’; St. Vincent took 
13,000tons. On Monday there was a fair despatch of over36,000 tons, 





and nearly 30,000again the following day. Imstancetheseshipments | 


as showing that business is still large at Cardiff and chief ports. Swan- 
sea, for example, sent away over 62,000 tons, and 13,340 tons patent 


fuel ; Newport exported $7,520 tons, but Port Talbot showed a slight | 


decrease, while at Llanelly the weather militates against a large 
despatch, though this week news of a coming brisk demand is 
current ; the usual rush before Easter. Eastern district collieries 
ire suffering at present, and a few cases of stoppages have 
occurred elsewhere. Latest prices Cardiff Exchange :—Best steam 
coal, 16s. to 16s. 3d.; seconds, 15s. to 15s. 6d. ; ordinary, large steam, 
l4s. 3d. to 14s. 6d.; drys, best, 16s. to 16s. 6d.; ordinary, 14s. 3d. 
to 14s, 6d.: best Monmouthshire black vein, 14s. 3d. to 14s. 6d.; 
Western Valleys, 13s. 9d. to 14s.; Eastern Valleys, 12s. 6d. to 
12s. 9d.; best house coal, 19s. 6d. to 20s. 6d. The sharp winter 
weather has stiffened prices. Seconds, 15s. 6d. to 17s. 6d.; No. 3 
Rhondda, 19s. 6d. to 20s.; through, 16s. to 16s. 6d.; No. 3 


smalls, 12s. 6d. to 13s.; No. 2 Rhondda, 11s. 9d. to 12s.; through, | 
to 9s. 6d.; best washed | 


10s. 6d. to 1ls.; No. 2 smalls, 8s. 6d. 
nuts, 15s. to 15s. 6d. ; seconds, 14s. to 14s. 6d.: peas, 13s. to 13s. 6d. ; 
seconds, 12s. 6d. to 13s.; best small steams, 9s. 6d. to 10s. 3d.; 
seconds, 8s. 6d. to 9s.; other smalls, including drys, 7s. to 8s. 
Patent fuel, 18s. 3d. to 18s. 6d. Pitwood, 17s. 3d. 


26s. to 28s. 


Anthracite. 
Swansea quotations indicate a rather falling condition of 


the market, the lessened tonnage coming in inducing sales at lower | 


prices, and leading to a sluggish condition. It was the topic this 
week of the market that all grades were lower, and the downward 
tendency will only cease with better weather and larger arrivals. 
The latest quotations are :—Best hand-picked malting, 26s. to 
27s.; seconds, 23s. to 24s.; Swansea Valley, big vein, 17s. 6d. to 
18s, 6d.; red vein, 14s. 6 5 
cobbles, 23s. 6d. to 24s. 6d. net ; French nuts, 24s. 6d. to 26s. net ; 
German nuts, 22s. to 23s. 6d.; machine-made beans, 22s. to 23s. ; 
screened beans, 16s. to 17s. 6d.; peas, 15s. to 16s., all net ; rubbly 
culm, 6s. to 6s. 3d.: duff, 4s. 6d. to 4s. 9d., both net. Other coals, 
Swansea :— Best steam, l6s. 9d. to 17s. 3d.: second, lds. 9d. to 
16s. 9d.; ordinary large, 14s. to 15s. 6d.; through bunker, 10s, 9d. 
to lls. 6d.; small, 8s. 6d.; No. 3 Rhondda, 20s. 3d. to 20s. 9d.; 
small, 12s. 9d. to 13s. 3d. Patent fuel, 14s. 9d. to 15s, 3d. 


The Eight Hours Bill. 

After my report was sent off last week there was a meet- 
ing of a section of the Cardiff Corporation termed the Parlia- 
mentary Committee, when the subject of the Eight Hours Bill was 
freely discussed, and suggestions made for a public meeting. It 
was stated that the following results would be certain if the 
measure became law :—A serious reduction in the quantity of coal 
shipped at Cardiff and the other South Wales ports ; secondly, a 
reduction in the number of workmen employed, such as railway 
tippers and trimmers; thirdly, the estimated loss in wages would 
imount to about £126,000 per year, apart from other losses which 
must be incurred by the increased price of coal, which it was esti- 
mated would be advanced 2s, per ton. The matter was referred 
to the Lord Mayor. 

Iron and Steel. 

There is no improvement in trade. At Dowlais last week 

stocktaking relieved the stagnation somewhat,. but, practically, 


| 63s. 6d. to 6ds. 


The Big Mill ran with 


” 


this and last week little has been done. 
little intermission until Friday, and the output of ‘light goods 
was fairly large. At the works it is stated that the workmen have 
had the most serious setback which has occurred for a long time, 
The great complaint is searcity of orders. Fitters and smiths con- 
tinue busy, and the great development continues. At Cyfarthfa 
some tin bar business is being carried out, but partial activity only 
characterised the leading Bessemer works there and elsewhere. 
At Swansea there has been an average output of pig iron, and at 
the steel works the furnaces have been tolerably busy. At 
Llanelly, steel output normal; prices not satisfactory. Swansea 
last week imported 795 tons pig iron, 1075 serap steel, and 2860 
tons iron ore from Caen, &c. Ebbw Vale received 2200 tons iron 
ore, and Newport despatched 1500 tons steel sleepers, 1800 
general, and 550 tons coke this week. Newport is also sending 
large iron cargoes to Bristol and billets to Lydney. Latest prices, 
Metal Exchange, Swansea: Hematite, mixed numbers, 60s. 14d. ; 
Middlesbrough, 50s. lld.; Scotch, 56s. 9d.; Welsh hematite, 
Rails not quoted. Bessemer and Siemens steel 
bars remain at £4 12s. 6d. per ton. 


Pyle and Blaina Works, 

s This week a very large quantity—6480 tons—of man- 
ganiferous ore came from Bombay to Pyle. This hopeful import 
at a dull time in the trade has revived the question as to the 
reason why the great tract of ores in North Wales are not 





exploited; this the Cambrian Railways, now so vigorously 
managed, might aid. 


Tin-plate. 

There was a large make of work, and a substantial despatch 
of tin-plate at Swansea last week. Shipments reached the high 
total of 174,014 boxes, these including large totals for New York, 
Japan, and home ports. Notwithstanding American 


| rivalry, the trade with that country is well sustained, a good proof, 


new contracts placed are | 


Coal is accumulating at some of | 


to 17s. 6d. | 
Coke, furnace, 17s. to 18s.; foundry ordinary, 19s. to 22s.; special, | 


to lds., less 25; machine-made | 








say authorities, of the quality of the make. In all, the receipts 
from the works totalled 86,05: S. 


Most of the mills were 
actively worked, but some are under repairs. 


| trict it was stated that the trade appeared to be getting into its 


old condition, and that there was a fair outlook. In thé Llanelly 
district business was quieter. (trave fears are entertained that the 
make will outstrip demand, in which case prices may droop, though 
at present they are said to be unremunerative. The latest state- 
ment at the works is that there is a slackening of orders, but this 
The latest quotations are as follow : tin-plate, 
Bessemer and Siemens, 12s. 1}d_ to 12s. 3d.; ternes, 6d.: CLA. 
roofing sheets, £9 5s.; big sheets for galvanising, £9; finished 
black plates, £9 5s. to £9 10s.; galvanised sheets, 24 g., £12 10s.: 
The issue of other quotations at the Metal 
was as follows:—Copper, £57; lead, £14: 
silver, 253d. per oz. 


Ordinary 


Market, Swansea, 
spelter, £21 2s. 6d.; 


Proposed Joint Railway Station at Cardiff. 


The fusion of the Rhymney Railway with the Taff Vale | 


Railway is a seasonable subject, often broached, but this year the 
scheme suggested for the public benefit is the promotion of an 
undertaking for linking the two Cardiff stations. 


are stated to be in progress, and, it is stated by authorities, that | 


not only would it be of great public benefit, but an inexpensive 
undertaking, as the connection would be formed by 
subway. 


NOTES FROM GERMANY. 
(From our oon Correspondent.) 
Rheinland-Westphalia. 

THERE is little or no change to report in connection with 
the iron and steel industry. A scarcity of work and lack of orders 
are complained of in many departments, but prices, though tend 
ing to weakness, have not been officially reduced. In pig iron 


dealers as well as consumers are holding aloof, and producers find | 


it difficult to dispose of their make, and a restriction in output 
and in the working hours had to take place at several establish- 
ments. Ata meeting of the Pig lron Syndicate on the 22nd of 
February the prices for hematite and for foundry pig No. 1, for 
sales in the second quarter, have been reduced M. 3 p.t. Besides, 
the Syndicate resolved to grant export bounties under the former 
conditions. The Steel Convention’s last report sounds rather hope- 
ful as regards present employment and future orders, but there are 
still a good many branches that are but indifferently occupied, and 
have to agree to unremunerative prices if they wish to obtain 
work, foreign competition being exceedingly keen. Sales of the 
Steel Convention in January, 1908, were 383,056 t., as against 
359,515 t. in December last year, and compared with 489,571 t. in 
January, 1907; 101,460t. were semi-finished steel, as against 


| 81,706 t. in December last year, and compared with 154,815 t. in 


January, 1907 ; 67,739 t. sectional iron, compared with 58,279 t. in 
December, and as against 146,370 t. in January, 1907 ; in railway 
material 214,557 t. were produced, as against 219,530t. in December 
last year, and as against 188,386 t. in January, 1907. 


The Silesian Iron Trade. 

Jronmasters in Silesia are doing a moderately good busi- 
ness ; some branches are in very active employment, and quota- 
tions are well maintained. The scrap iron market has been rather 
animated, and as demand was strong dealers could maintain their 
prices stiffly. 


Zinc Convention. 

An. Austrian firm has joined the recently formed Ger 
man Zine Convention, and negotiations are carried on concern- 
ing the joining of a Belgian firm. Spring is generally expected 
to bring a marked improvement in the prices for zinc. 


Coal in Germany. 

Both from Rheinland-Westphalia and from Silesia good 
accounts are being received concerning demand and prices on the 
coal market. It is doubtful whether this year the usual reduc- 
tions in price that took place on the Ist of April in former years 
will be agreed upon. At a recent meeting of the Upper Silesian 
Coal Convention one firm spoke in favour of a reduction, as the 
decreasing quotations on the English coal market: made a reduc- 
tion in Germany necessary, too, in order to avoid keener competi- 
tion. The rise in output also seems to justify a reduction in 
prices. From the Ist to 14th of February of present year 85,570 t. 
coal were produced, compared with 79,280 t. for the same 
period lastyear. Rather a weakening tone could be percerved on the 
Rubr coal market ; even the Coal Syndicate has, for the first time, 
confessed to a quietness in demand. Owing to restrictions in the 
iron and allied industries the sales of the Syndicate have consider- 
ably decreased, and if deliveries, nevertheless, exceed 23,000 
wagons daily, this isdue to heavy shipments to stores, especially 
to South Germany. 


Fair Employment in Austria-Hungary. 

The reports that are coming in from the Austro-Hungarian 
iron market continue on the whole favourable, for most branches 
can keep up a regular activity. and some are fortunate in securing 
a fair number of forward orders. On the coal market in Austria- 
Hungary the tendency is as firm as ever. In coke supplies are 
rather lower than demand. 


Disappointing Accounts from France. 
Only a quiet hand-to-mouth sort of business has been done 
in France during the week, very few orders. coming in for forward 
delivery. ‘The animation generally anticipated for the Paris iron 


Stocks in the dock ware- | 


In the Swansea dis- | 


Negotiations | 


a simple | 


market bas not been noticeable yet, and there was rather g 
depressed tone perceptible in some branches. According to an 
official statement, the number of blast furnaces in France in 
January last was eleven less than last year—seven in the East ‘and 
four in the South-West and in Central France having boen blows 
out or damped down. The total number at present is 1]v 69 
falling to the East, 15 to the North, 28 to the South-West and 
Central France, The output is estimated at 10,000 t. per day 
against 11,000 t. last year. Noless than 7200 t. of total output fal] 
to the Meurthe-et-Moselle Department ; in 1907 the total output 
of that district was pat AE at 84 million tons, 


Weak Tone in Belgium, 

Concessions in price have become the order of the ay 
on the Belgian iron market. Though output has been reduced jn 
bars as well as in plates, consumption continues lower than pro. 
duction. The prices for bars decrease from week to week : bars 
in basic have now decreased to 120f. p.t. f.o.b. Antwerp, while 
iron bars still fetch 130f. p.t. f.o.b. Girdors continue to be quoted 

5 9s. for export, with the usual concessions for certain places of 
consumption, and for inland demand 157-50f. p.t. is quoted, 
Rails are very firm at 150f. p.t. In plates, the competition be- 
tween inland and German mills has become keener. Quotations 
for pig iron have slowly decreased, 70f. p.t. being given for for dry 
pig No. 3, while forge pig (Athus) is quoted 63-50f. p.t., and the 
same Charleroi 68-50f. p.t. Basic stands at 74-50f. p.t. In 
Longwy forge pig is quoted 60f. p.t. at works. There is no deny 
ing the fact that the tendency on the Belgian coal market is a!! jy 
a downward direction. Dry coal has been reduced 2f. p.t., and 
the prices for coke have also been reduced 2f. and 3f. p.t., common 
blast furnace coke standing on 22f, p.t. and special sort. on 
26f. p.t. 





AMERICAN NOTES. 
(From our own Correspondent.) 
| New York, February 21st, 190s. 
| NEGOTIATIONS are under way for 150,000 tons of steel rails, cud 
| at present writing the rail makers are confident of obtaining thi- 
| amount of business before the close of the month. Quite a number 
| of railway systems have decided upon making purchases, though 
uo definite time has been fixed for the placing of orders. The ruil 
mills are fairly busy at present, but unless new orders soon arise 
some capacity will be thrown.off. Rails will cost more money this 
year on account of the cutting of crop ends, and there is some 
hesitancy in rushing in orders on this account, Quite an amount 
of railroad bridge building is in sight, and on account of the com 
petition of the independents the American Bridge Compiny 
has been obliged to lower its prices, some orders having been taken 
as lowas 60 dols. per ton, The variationsin quoted prices have been as 
muchas 10dols, to 15 dols. per ton, but assoon ax asettling down takes 
place a great deal of bridge work will be undertaken. The larger 
purchasing interests are looking far ahead, and they recognise the 
possibility of an enlarging demand for mill products before the 
end of the year to such an extent as to affect selling prices in ap 
upward direction. The larger pipe works are the only interest 
| that are buying pig iron in a large way. The foundries have bee: 
| doing a good business for a week or two, and the proprietors » rr 
| encouraged to believe that the pipe iron requirements for th: 
season will be placed within thirty or sixty days. The reason for 
| this activity is that pipe iron prices have been reduced, and ther: 
| isjyuite a scramble for business. One contract was placed for S000 

tons for a town in Connecticut. A company in Elizabeth, N..I., 
has contracted for 2000 tons. In merchant iron very little new 
business has come to the surface for a week, and in the bar mills 
business continues to drag. 

The structual iron makers have it within their power to fill up 
their order books whenever they are ready. The independent 
structural people are at present taking most of the business. Th: 
demand for steel billets and slabs have picked up within the past 
few days and large orders have been placed on the basis of 28 dols. 
| at mill for billets. There are not many signs of permanent im 
| provement because the bulk of the orders placed are for small lots. 

The consumption of tin is small and the estimated: requirements 
for this year are 8000 tons less than last year. During the past 
two months the falling off in demand amounts to 3000 tons. 
Receipts so far during February are 530 tons, with 1215 tons afloat. 
The total February supply will be 2570 tons, while deliveries wil! 
not exceed 1800 tons. The copper market is still unsettled, and 
the efforts of the Trust to force an advance has failed. There is 
Aoo much pressure to sell. Exports from Atlantic ports sinc« 
February Ist have been 9284 tons, Lead is without improvement 
and selling prices are 3°65. 





| 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Technical High School at Karlsruhe has conferred upon 
Herr Wilhelm Schmidt the honorary degree of Doctor of Engi 
neering, as a recognition of his work and research in the use of 
highly superheated steam. 

THE Governing Body of the Imperial College of Science and 
Technology have appointed as Secretary Mr. Alexander Gow 
B.Sc., M.A., formerly Scholar of Gonville and Caius College 
Cambridge, who has for the last four years occupied the position 
of Director of Education and Principal of the Technical School, 
Blackburn. 





A New ENGINEERING SOCIETY AT STAFFORD.— We are informed 
| that a new engineering society has been started at Messrs, Siemens 
| Brothers’ dynamo works at Stafford. Already several meeting 
have been held, and some interesting papers have been contributed 

by the members. Membership is confined to the staff and work 
people of the firm, but there isa ‘ foreign members’” class, which 
is recruited from engineers who have been employed at Messrs. 
Siemens’ works, and who are residing away from Stafford. All the 
papers read before the society, besides being published in the official 
magazine of the Siemens Institute, ‘* The Electron,” are also being 
pul lished in pamphlet form, for the convenience of the members: 
We have had a list of officers and rules sent to us, fromJwhich we 
gather that Mr. Lee Murray is the president, and Mr. J. F. 
Crowley the first honorary secretary. 

THE INSTITUTION OF MECHANICAL ENGINEERS. — The next 
ordinary general meeting will be held in the Institution House, 
Storey’s-gate, St. James’s Park, on Friday evening, 27th March, 
at eight o’clock p.m., instead of the 20th March as previous!) 
announced. Papers to be read and discussed :—‘‘ Combustion 
Processes in English Locomotive Fire-boxes,” by Mr. F. J. Brislee 
D.Se., of the University of Liverpool; and ‘‘Combustion Pro 
cesses in American Locomotive Fire-boxes,” by Mr. Lawford H. 
Fry, Member, of London. A meeting of the graduates will be 
held on Monday, 9th March, at 8 p.m. 

Contracts. —The city of Melbourne has accepted the tender of 
the Horsfall Destructor Company, Limited, for a ‘‘ Horsfall” tub 
ted destructor, on similar lines to the new plants at Greenock and 
Neweastle-on-Tyne, erected by the same firm.—Messrs. 1. 
Longbotham and Co., Limited, of Wakefield, have received the 
order for the erection of a complete system of coal-handling 
plant in connection with the washery being put down at the 
Houghton Main Colliery.--A. W. Penrose and Co., Limited, of 
109, Farringdon-road, E.C., have been entrusted with the contract 
to supply and erect one of their variable speed electric express 
lifts in the Imperial Tower at the Franco-British Exhibition. “The 
lift is to have a carrying capacity of twenty persons, and it is 
hoped that the journey of oe 120ft. will be done in fourteen 





seconds, 
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BRITISH PATENT SPECIFICATIONS. 


when an invention is communicated from abroad the name and address 
of the Comin nicator is printed in italics. 
a When the abridgment is not illustrated the Specification is without 


yi 
ele of Specifications mew be obtained at the Patent-ofice Sale Branch, 
95 South impton-buildings, hancery-lane, London, .C., at 8d. each. 

The first date given is the date of application; the second date at the 
dof the abridgment is the date of the advertisement of the acceptance of 
the compl te specification. : : 

Any pevson may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-o//ice of opposition to the grant of a Patent, 
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STEAM GENERATORS. 


94.356. October 31st, 1906.—IMPROVEMENTS IN AND RELATING 
«my STEAM GENERATORS, by William Arthur Percy Werner, of 
Chiswick Motor Works, High-road, Chiswick. 

The invention relates more particularly to the “flash” type of 
steam generator, and has for its object to prolong the life 
of the tubes, and also to make the generator more efficient. One 
form ot the invention is shown in the accompapying engraving. 


SS eer ae 





\ecording to the patent, a perforated fire bridge is filled with | 


iron filings, the fire-bridge being so provided above or in front of 
the burner that the gases which pass to the tubes pass through the 
filings. so that the excess oxygen is taken up by the filings, and 
the gases that come into contact with the tubes of the generator 
are practically devoid of oxygen, and thus the deterioration of the 
tubes Which usually occurs in flash steam boilers is, it is claimed, 
obviated. 
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eases pass through them results in the formation of oxide of iron, 
vhich falls away and may pass through perforations provided in 
e, and thus the iron filings may be continuously used for 
1 considerable time without deterioration. They are placed 
near the burner or other source of heat, and in consequence are 
heated to a high temperature. It is suggested that a helical strip 
of metal be placed round the inner periphery of the outer tubes 
between which and the inner tubes the steam passes. 
that this strip of metal imparts a rotary movement to the steam 
on its passage through the tube, and the steam thus has a scouring 
wtion on the inside of the tubes, which action prevents the forma 
tion of scale on the inside of the tube, whereby steam can he 
yenerated more efficiently. — Febynara 1274, 1908, 





INTERNAL COMBUSTION ENGINES. 


3175. February Sth, 1907. -IMPROVEMENTS IN INTERNAL 
BUSTION ENGINES, by Vickers, Sons and Maxim, Limited, and 
James MeKechnie, all of Naval Construction Works, Barrow 
in-Furness, 

The invention applies more especially to heavy oil engines, 
ind consists essentially in the construction and arrangement 
of the cylinder head and valves and of an improved spraying 
device. This permits of the use of very large valves and a par 
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Fig. 3. 


licularly large exhaust valve, whereby it is claimed that the engine 
may be run at a higher speéi.and also greater piston speed, 
wlowing its weight to be reduced and efficiency increased. The 
cylinder head consists of a hollow casting having openings for the 
exhaust valve and oil injector, and also, in one form, for the air- 
admission valve. The valve casing consists of hollow castings, 
preferably dome or bell-shaped, having hollow cylindrical or other 
Suitably formed spigots which form the valve seats and which may 
be integral with the valve casing or may consist of separate liners. 
"hese spigots or liners are arranged in conjunction with the hollow 
cylinder head in which they are fitted, with cooling water circula- 
tion, and the exhaust valve dome is made hollow and the interior 
connected by ports and ducts with the water circulation of the 
cover, The exhaust valve and stem are also made hollow, with a 
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The oxidation of the filings that takes place as the | 
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whence it passes to the hollow stem, from which it is discharged. 
Central tubes in the valve casings form guides for the valve stems, 
and are extended outwardly to guide the valve springs which are 
compressed between follower plates on the ends of the valve stems 
and shouldered abutménts on the domed casings. The oil injector 
and spraying nozzle passes through the cylinder head in au inclined 
direction. Thus, whilst placed out of centre with respect to the 
cylinder so as to admit of the largest size of exhaust valves being 
used, the oil is admitted to the cylinder near. the centre, and the 
inlet end is bent or curved so as to be normal to the cylinder end 
or at any other angle which is desired. Alternatively to placing 
the inlet valve in the cylinder head, it may be placed at the side 
of the cylinder with a port opening into the cylinder in.such a 
position as to be fully uncovered when the piston is at the outer 
end of its stroke. One form of the invention is illustrated in the 
accompanying illustrations, where Figs. 1 and 2 are central longi- 
tudinal sections taken in planes at right angles to each other of 
that part of an engine to which this invention applies. Fig. 3 is a 
plan of the cylinder head with valve-boxes removed, and Fig. 4 is 
a longitudinal section of a slightly modified construction of valve- 
box with the exhaust pipe shown in dotted lines. —Mebrwary 12th, 
1908. 


ELECTRIC MOTORS. 


140. January 7th, 1907.--IMpROVeMENTS IN METHODS oF REGU- 
LATING ALTERNATING-CURRENT ELECTRIC Motors OF THE 
CommutaToR Typké, The British Thomson-Houston Company, 
83, Cannon-street, E.C. 

This invention relates to alternating-current commutator motors 
of the type in which the armature is short-circuited in one axis, 
and energises the magnet field. _A number of methods for 


| starting and regulating such motors have been proposed which 


| rotation. 


depend upon the principle of varying the potential in the different 
windings for the purpose of altering the speed or the direction of 
It has also alredd¥ been proposed to start motors of the 


| kind referred to by rotating all the brushes, or by starting these 


| directly to the source of supply. 


It isclaimed | 


motors as ordinary series motors, and’ then subsequently allowing 
them to run as motors with a short-circuited axis. Small motors 
having series or shunt characteristics may also be connected 
With large motors, where the 
reaction upon the distributing system can no longer be ignored, a 





N° 440. 

















good starting torque must be obtained with as little current as 
possible. According to the present invention the motor at starting 
is converted into a repulsion motor having movable short-circuited 
brushes A A, the exciter brushes BB remaining in their places. 
This method has the practical advantage that those brushes which 
are shifted, viz., the short-circuit brushes A A, are only connected 
with one another by a rigid connecting piece, whereas the exciter 
brushes BB, to which the external current is led, remain 
stationary. Therefore flexible connections or slip rings are 
avoided. The exciter brushes B B during starting may either be 
fed or the exciter circuit may be open. 
starting the brush support, which only carries the short-circuit 
brushes, is turned at suitable rate until the short-circuit axis 
coincides with the stator axis. The adjustment need not be exact. 
In practice, having regard to the characteristics of the machine, 





the reception of the adjusting spindle K, which is mounted in the 
fixed frame and operated by the handle M. Several modifications 
are given. — February 12th. 


ELECTRICITY. 
24,923. November 6th, 1906.—IMPROVEMENTS IN OR IN CONNEC- 
TION WITH THE CONTROL OF THE ELecTRic CrRceviTs IN 


Systems oF Evectric Traction oR HAvtLaAGe, John Smith 
Raworth, 2; Queen Anne’s-gate, Westminster. 

This invention is applicable to the main or subsidiary conductors 
of electric power stations supplying energy for traction or haulage 
in which regenerative motors are used. The object is to prevent 
the electrical machinery, lamps and instruments from being ex- 
posed to excessive voltage or to reverse current. For the purpose 


| of effecting the object stated a derived circuit A’, including a 








For the purpose of | 


it may be desirable: to have the adjustment a few degrees out of | 


the exact position. 


The connection of the exciter circuit during | 


the turning of the short-circuit brushes may also be maintained in | 


those cases where the exciter circuit is fed from a series or a shunt 
transformer. Obviously the introduction of the regulating methods 
referred to, viz., alteration of the exciter currents or exciter 
potential in the stator winding and the like, may be applied in 
combination with the turning of the short-circuited brushes. The 
present method is applicable in general to all motors in which the 
armature winding is short-circuited in the direction of the working 
axis, whether it be a short-circuit which is diametrical or longi- 

tudinal or in several chords.—Febrvary 12th, 1908. 

February 16th, 1907.—-IMPROVEMENTS IN VARIABLE SPEED 
ELectric Morors oR VARIABLE VOLTAGE GENERATORS, 
Ludwig Torda, of Chescombe, Netheravon-road, Chiswick, 
Middlesex. 

This invention 


3881. 


for improvements in variable speed electric 


motors or variable voltage generators relates to machines of the | 


type wherein the speed or voltage is regulated by moving iron 
masses forming part of the magnetic circuit, and more especially 


N° 388! 











where the masses are moved in air ducts or spaces in the field 


| 
| 


resistance, as shown, is connected across the bus bars of opposite 
larity. Normally this derived circuit is open, and is controlled 
by an electro-magnetic relay device, as shown, which wil] close or 
complete the circuit whenever the direction of the current becomes 
reversed or whenever the voltage rises appreciably above the 
usual station voltage, and will open or break the circuit on the restora 
tion of the normalconditions. The magueticrelay device illustrated 
consists of two parallel cores Band Cconnected at their ends by yoke 
pieces, which latter are provided with pole pieces, which, in con 
junction with a movable armature core D, form an alternative 
path for the magnetic flux. This alternative path is not entirely 
closed, but is provided with an air gap, which is closed or reduced 
by movement of the core D. The winding E is in series with the 
circuit to be controlled, and the winding F is connected across the 
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Flectro Magnetic Relay 





bus bars, through the resistance H. The windings E and F are 
such that when current is flowing through the series winding E in 
a certain directior. relatively to the current flowing through the 
shunt winding F, the magnetic fluxes produced by the currents 
will be in the same direction. As a consequence should the direc- 
tion of the current in one of the windings be reversed the 
direction of the magnetic flux due to such current will be reversed 
also. The two magnetic fluxes will be in opposition, with the 
result that the fluxes will take the alternative path offered by the 
movable armature or core, and the latter wil] move with consider 
able force into a position tending to close the magnetic circuit 
through this path. The movement of the armature core D is 
utilised to close a subsidiary circuit K which contains an electro- 
magnetically operated switch, as shown, and a resistance M. As 
shown. the circuit K is connected across the bus bar. It is closed 
by a switch N. which is actuated by the movable armature core D. 
When the conditions are normal, the several parts mentioned will 
be in the positions indicated, but when the direction of the current 
becomes reversed. for example, when several motors on the circuit 
are acting as generators. and the current so generated is not 
absorbed by other motors on the circuit, the current in the series 
winding E will be reversed, causing the core PD to actuate the 
switch N and close the cireuit K. The closing of this circuit 
energises the winding of the electro-magnetic switch, and the 
latter is caused to complete the derived circuit A. The generator 
and the feeders will thus be connected to earth or ** return” 
through the circuit A and the resistance therein. The generator 
thus being provided with a path to earth or return through the 
said resistance the return current is diverted from the generator 
and so rendered innocuous. —Febrwe y 12th, 1908. 


GAS PRODUCERE. 


7454. March 28th, 1907.—IMPROVEMENTS RELATING TO GAs PRo- 
pucERS, Theophilus Vaughan Hughes, of 130, Edmund-street, 
Birmingham. 

This invention relates to gas producers employed in the manu- 


facture of gas for heating and power purposes, and has for its 


main object automatically to maintain uniformity in the composi- 
tion of the gases produced. The inventioncomprises the employment 


| of a portable or other firegrate or furnace adapted to serve for the 


magnet system, thereby altering the reluctance of the field magnet | 


circuit, and has for its object to reduce the force required to move 


the iron masses in their ducts and to provide an adjusting or | 


actuating device for the iron masses that shall be light and simple 
in construction, strong and efficient in use, and easily manipulated. 


The invention can readily be understood from the engraving. The | 


air ducts A, 
the pole cores between the field cores and the yoke, but the masses 


| or bars B may be situated in any other part of the field system in 


which the desired effect can be obtained. The bars Bare supported 
at.one end on rollers C mounted to rotate in slots D in the ends of 
the bars and running freely on the bottoms of the air ducts. Each 


| of the bars B is fixed at one end to a ring E secured by stud bolts 
central tube which leads the cooling water to the body of the valve, | F to a traversing frame H having a screw-threaded central boss for 


in which the iron masses B are moved, are formed in | 
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generation of the steam required in the production of the gases, 
and the provision of means which enables the supply of water to 
be varied according to the density or composition, or the caloritic 
value or temperature obtained by the cunibastion of the produce 
gases Fig. lis aside elevation of a portable grate constructed 
in accordance with the invention, and Fig. 2 is a front elevation 
of the same. Figs. 3 and 4 are diagrammatic views of feed- 
water feed controlling appliances for use in conjunction with the 
grate. In the application of the invention as illustrated to a 
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gas producer of the type in which a mixture of steam and air is 
passed through incandescent coke, alternate bars of the firegrate 
are made hollow and are connected at their extremities to trans- 
verse supports which are preferably carried by hollow standards, the 
whole being arranged to be readily advanced towards or withdrawn 
from the producer as required. These standards are connected at 
their lower ends by tuves, andcommunication between them and the 
bars is effected by suitable apertures as shown in the hollow sup- 
pert. To one of the standards is attached a stand pipe which at 
its lower end is bent to the form of a syphon seal, and when filled 
serves to maintain a slight excess of pressure in the said bars 
over that of the atmosphere. 
bars. Under the influence of the heated fuel on the bars the 


An ashpan is arranged beneath the | “s 
| 10,730.—May 8th, 1907.—-IMPROVEMENTS IN SURVEYING INsTRU- 


water admitted to the portable grate is converted into steam, | 
which escapes by way of orifices into the hollow bars, and thence | 


at their upper ends into cither the producer furnace or inter- 
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mediate chamber, where, prior to its admission to the furnace, it 
is intermixed with pre-heated air. The maintenance of the water 
supply to the stand pipe is effected by means of, an ordinary 
syphon seal tube, to the upper open end of which the water is 
admitted by a tap under automatic control. The. automatic 
control of water is effected in one way by an arrange- 
ment of a porous partition or enclosed porous pot—Fig. 3—with 
a mercurial or other manometer. The rise and fall of the mercury 
level in the open limb of the manometer is utilised to actuate the 
tap through the medium of any suitable and ordinary mechanical 
or electrical devices. The porous pot is preferably enclosed ir a 


| which have rocking centres. 


| dome. 


proportion of the water flows through smaller orifices in the dis- 
tributor to another trough, and hows by a pipe to the lime 
tower, where it gets saturated, and then passes to the mixer. 
The pipe by which the water to be treated is delivered to the tank 
is indicated. The crude water and a predetermined amount of 
lime water pass into the mixer, and should other re-agents be 
used, they are also added here. The water overflows from the 
mixer into the settling tank, from which it flows by a pipe to the 
bottom of the filter, and after passing through it, it leaves py the 
discharge pipe. The filter is automatically cleansed,— February 
12th, 1908. 


MENTS, by Henry Thomas Tallack, 10, Great Turnstile, 
Holborn, W.C. 

This invention has for its object the improvement in construc- 
tion of surveying instruments, such as theodolites, levels, &c., 
Hitherto this movement has been 
effected by means of a dome carried upon the tribrach with the 
outer centre carried upon a piece fitting the outer or upper side of 
the dome, and a clamping plate upon the inner or lower side of the 
This arrangement, although answering very well, has the 
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disadvantage of making the instrument higher by the height of 
the dome, and the improvement embodied in this invention 
consists in providing means for overcoming this disadvantage. 
From the engraving it will be seen that the whole arrangement is 
exactly the same as in other instruments, except that the dome is 
inverted so that it becomes a cup. This cup is formed in the 
| tribrach, the outer centre being carried on a piece fitting inside 
| the cup, and the clamping plate being outside and underneath. 
The effect of this is to lower the whole instrument above the 
tribrach by the height of the dome. —Felrvary 12th, 1908. 


October 16th, 1907.—IMPROVEMENTS IN PNEUMATIC 
HAMMERS, by Nya Aktiebolaget Atlas, of Torsgatan 5, Stockholm. 

This invention relates to improvements in pneumatic hammers, 
}and has for its object to facilitate the manipulation of such 
| hammers when in operation. The usual pneumatic hammers for 


22,835. 


“4, 


water jacketed chamber in communication with the producer gas | riveting and similar purposes are, as is known, provided at the 


outlet. 
of pressure in the pot. With excess of hydrogen the water feed 
is diminished ; Similarly with a deficiency of hydrogen the water 
feed is increased. In a modification the tap or valve is operated 
from an electric pyrometer—Fig. 4—and galvanometer, ordinary 
provision being made in conjunction with a light contact arm and 


tixed contacts, so that when the temperature of combustion | 


exceeds or falls below certain predetermined limits dependent 
upon the composition of the producer gases the water tap is 
opened or closed.—February 12th, 1908. 


MISCELLANEOUS. 
6220. 


Wandsworth. 


Broadly speaking, this water softener is similar in principle to | 


most others of this type.“ According to this invention, the water 


to be treated is delivered to a distributing tank, the floor of which | 


March 14th.—IMrroveD MEANS FOR THE PURIFICATION OF | 
WarTeR, by James Wilson, 81, The Grove, St. Ann’s-hill, | 


is divided by low partitions, say, 2in. high, into a number of compart- | 


ments, and in the floor of each compartment two orifices are 
formed, the relative sizes of which can be adjusted, but the ratio 
of the size of the one orifice should be constant for all compart- 
ments. From each pair of crifices two pipes lead, one direct to 
the mixer and the other to the lime tower. When the flow is 
great and the water cannot all pass away by the two pipes leading 
from the first compartment, it will flow over the partition into the 
second compartment and pass away by the pipes leading from 
here. If there are sufficient compartments to deal with the maxi- 
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N° 6,220. 
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Variation of the composition of the gas results ina change | rear end with a handle, by means of which the workman holds the 


| hammer and presses the same against the piece of work. It often 


N?°?22.835 
Ordinary handle 


a Lateral 
handle 








happens, however, that the workman, while using a large hammer 
| and dressing large rivets, must use both hands for keeping the 
| hammer pressed against the piece of work. In such cases he 
| usually has the hammer resting on the left arm, as shown in Fig. 3 
| of the accompanying drawing, and grips with the fingers of the 
left hand around the rear end of the hammer inside the handle in 
order to hold on with both hands. There is generally no proper 
grip for such a position as this, and thiscauses the shock which make 


The latter can be partially, rotated by the governor, this rotatio 
covering or uncovering ports, so as to vary the strength of the 


87 


mixture. There are five long claims, noteworthy for the use of 

barbarous coined words, such as ‘‘ regulable.” 

876,862. METHOD FOR THE CEMENTATION OF STEEL, C. Deis, US, 
Navy, assignor, by mesne assignments, to Carnegie Steel Com. 
pany, Pittsburg, Pa., a Corporation of New Jersey. Filed 
April 10th, 1901. 

This invention consists in treating previously formed iron or 
steel plates by heating one face of the solid plate to approxi: 


(67h, 862) 














mately molten condition by means of a heavy current of elec- 
tricity, and carburising this molten face while maintaining the 
opposite face of the plate at a lower temperature. There are 
eight claims. y 
876,946. APPARATUS FOR CASTING METAL PIPEs, 
Philadelphia, Pa.— Filed May 11th, 1907. 
This is a patent for casting pipes on the side through a number 


bh. A. 


Custer, 





of ‘‘ gits, 


| 876,955. 








The moulds are of cast iron, lined and fitted with a 
cope anda drag. The gas escapes through the core. There are 
nineteen claims, 

DyNAMO ELECTRIC MACHINE, R. S. Feicht, Pittshurg, 
Pa., assignor to Westinghouse Electric and Manufacturing 
meee a Corporation of Pennsyleania.—Filed Octoler 3rd, 


This patent is for the combination with a cylindrical core member 
and a plurality of longitudinally-disposed conducting bars, of a 
conducting end ring to which the bars are attached, the ring 





the workmen’s hands swell. To prevent this, this invention pro- | 

vides a lateral handle on the hammer near to the usual handle. | 
This lateral handle offers one hand a good point of grasping when | 
the hammer is held in the position shown in Fig. 3. In the accom- | 
panying engravings—Figs. 1 and 2—a side view and end elevation 

| of the rear portion of the hammer are given.—February 12th, 1908. 
































Fig. |. 
SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Official Gazette comprising a plurality of portions connected by segazental webs, 


and one of the portions having an annular flange that extends 
inwardly, and is bolted to the core member. With this is com- 
bined a set of vanes for circulating air and cooling the 
machine. : 


mum flow of water without the level of the water in the distribut- 
ing tank rising substantially above the tops of the partitions, there 
will be no change of head of water in the distributing tank, and 
the proportion of the water which is led to the lime tower to the | 876,509. Gas ENGINE Mixinc Vatve d. J. West, Pittsburg, Pu, 
whole volume will remain constant. From the engraving it will assignor to the Westinghouse Machine Compuny,.a Corporation of 
be gathered that the water passes from the distributor into a Pennsylvania. —Filed September 1st, 1904. 

trough, and thence by an outlet'pipe into the mixing’chambér, A| ‘his invention’ consists‘in combining the air and gas valves. 
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THE ROYAL COMMISSION ON COAST EROSION. 
No, III.* 


In our previous articles on this subject we referred to 
the evidence of Government officials, geologists, and 
engineering experts. In the present article we propose 
to continue our review of the statements of the engineer- 
ing experts, and to deal with the evidence of surveyors, 





and other representatives of local authorities. 

Mr. H. E. Stilgoe, M. Inst. C.E., formerly engineer to 
the Sandgate Local Board, and for sea defence works at | 
other places on the coast, described the works con- 
structed under his direction at Sandgate, Dover, and 
Frinton-on-Sea. At Sandgate he reduced the height | 
of the old groynes, and added intermediate grovnes 
to provide a uniform series, with an average pitch 
of 250ft. The groynes are constructed of old rails 
and timber; they vary in length up to 200ft. and | 
cost about £1 6s. 6d. per lineal foot. At the East Cliff, 
Dover, the groynes cost between 22s. and 23s. per foot 
At Frinton they are of light, low type, and 
cost only 3s. 4d. per lineal foot. This price works out at 
about 6s. 8d. per lineal foot of foreshore. The sea wall at 
Frinton cost £3 6s. 8d per foot, making a total cost of £3 
18s. 4d. per foot for the protection of the foreshore. The 
foreshore at Frinton is flat and sandy, the distance 
between high and low water mark being about 600ft. 

Mr. P. H. Palmer, M. Inst. C.E., the borough surveyor 
of Hastings and St. Leonards, urged the constitution of a 
central department to control foreshore works. He stated 
that large sums of money had been wasted in the past by 
local authorities and others through want of expert 
advice, and the faulty design of groynes and sea walls. 
He considered the groynes at Hastings and Brighton, 
as the most effective on the south coast. The concrete 
groves at Hastings, varying in length from 200ft. to 250ft., 
cost between £600 and £800 each, according to the 
depth of the rock foundation. 

As to the cost of upkeep of the groynes at Hastings, since 
1897 the average annual expenditure has been £1104, 
or £368 per mile of frontage. Taking into account 
interest on capital outlay and sinking fund, in addition 
to maintenance charges, the figures are £6071 per annum 
for the whole frontage, or £2023 per mile. equivalent to 
a rate of 34d. in the £. The removal of shingle and 
sand from the foreshore is now prohibited, but large 
quantities are still abstracted at Bexhill, and to the west 
of that town, to the detriment of Hastings. 

Mr. A. Weller, borough surveyor of Brighton since 
1905, stated that the sea frontage of the Corporation is 24 
miles, and the rateable value £889,941. The original 
town of Brighthelmstone was built on the foreshore below 
the cliffs, but in course of time the erosion of the fore- 
shore, culminating in the storm of August 11th, 1705, 
cleared away the whole of the old town. In the 
opinion of the- witness the supply of littoral drift is 
diminishing in quantity, so far as Brighton is concerned, 
due to the erection of groynes and other obstructions to | 
windward or westward of the town. The whole of the 
groynes now existing at Brighton are of concrete, those | 
of timber formerly existing having been superseded by | 
concrete structures, since 1867, when the first groyne of | 
that material was built. All are founded on the chalk, 
at any rate for three-fourths of their length from 
the outer end, the concrete being sunk 2ft. into the chalk 
foundation. In all there are seventeen groynes on the 
foreshore, varying from 255ft. to 465ft. in length and 
710ft. apart on the average. The highest portion of a 
typical groyne is 12ft. above high water of ordinary spring 
tide, and about 24ft. above the chalk. The seaward ends 
rise 5ft. above the chalk. The groynes on the eastern 
foreshore have cost £4818 each, or £10 14s. 2d. per lineal 
foot; those on the west foreshore cost £3000 each, or 
£8 10s. 5d. per lineal foot. The latest sea wall con- | 
structed by the Corporation—in 1895-6—cost £14,643, 
or £9 3s. per lineal foot. In all cases the Local Govern- 
ment Board have allowed twenty years for repayment of 
loans for sea defence works. The removal of shingle 
from the Brighton foreshore has been discontinued since 
1893. On the question of removal of shingle generally 
and the constitution of a central administrative autho- 
rity, Mr. Weller is in complete agreement with the views 
of previous witnesses. 

On the cost of maintaining the Brighton foreshore 
Mr. Weller gave some interesting figures, indicating the 
magnitude of this expense, which a large seaside re- 
sort has often to face in effectually combating the in- 
roads of the sea. Since 1876 Brighton has spent 
£117,490 on new sea defence works, including sea walls, 
groynes, and a timber breastwork, or £3852 2s. 11d. per 
annum. Of this sum £88,684 is on account of new 
groynes, or £2907 13s. 11d. per annum. The repairs to 
groynes, in addition to the cost of new work, has been 
£17,277 in the same period, or £566 9s. 8d. per annum, 
roughly 20 per cent. of the expenditure on new works. 
The cost of maintenance of the sea walls and breast- 
work in the thirty years has been £2804. All the groynes 
and sea walls at Brighton are faced with flint work 
throughout. Mr. Weller was examined at some length in 
reference to the reinforced concrete grovnes which, at the | 
date of his evidence, were about to be constructed at 
Rottingdean, and have since been completed. He | 
pointed out that concrete and reinforced concrete groynes 
are only suitable when a solid foundation is available, 
such as chalk or rock. For foreshores consisting of sand | 
or shingle without a rock foundation at an accessible 
depth such constructions are unsuitable. He placed the 
cost of high timber groynes, comparable with the con- 
crete groynes at Brighton, at between £3 to £5 per lineal 
foot, or less than half the cost of concrete. 

Mr. H. W. Smith, borough engineer of Scarborough, 
described the sea defence works of that town, as well as 
the marine drives and promenades constructed in recent 
years; the latter have not, in any sense, sea defence as 
their principal object, so that their cost should not be 


run. 
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included as a part of the expenditure in protecting the 
town. Between 1875 and 1906 the sum of £140,808 has been 
expended on foreshore works, includingthe Royal Albert 
Drive of 1887-9, and the Marine Drive of 1897 and sub- 
sequent years. The latter is still incomplete. These two 


new Marine Drive, which is 1400 yards in length, has cost, 
according to Mr. Smith, £24 2s. per lineal foot. There 
are only six groynes at Scarborough, all of timber, erected 


| in 1894 and 1905-6, at a total cost of £1043. The average 


length of the groynes is 166ft. 
Dr. J. S. Owens described the “ Owens-Case” system 


| of reinforced conerete groyning, which, at the date of his 
| examination by the Commission, had not been applied in 


practice. Since then, however, groynes of this type have 


| been erected on the chalk foreshore at Rottingdean, near 


Brighton, and were described and illustrated in Tor Enar- 
The witness claimed the 
greater durability of reinforced concrete, compared with 
timber, as an argument in favour of the use of the former 
material, but admitted that the cost of reinforced concrete 
groynes is higher than that of timber structures under 
equal conditions. 

Mr. G. H. Hamby, the borough engineer of Lowestoft, 
put before the Commission a very full description of the 
sea defences of that town and of the neighbouring parish 
of Pakefield, to the south of Lowestoft. Some reference 
has already been made to these works in the second 
article of this series,” and in the articles which appeared 
in 1906.1 The groynes constructed on the north beach 
in 1897, and the “ Case” groynes erected on the south 
beach in 1898-9, at a total cost of about £4500, resulted 
in complete failure, and in 1901 hardly any part of them 
was left. In that year the Council consulted Mr. W. T. 
Douglass, who prepared a scheme for the complete 
groyning of the north and south beaches, and for the 
construction of a sea wall on the north beach, these 
works were carried out in 1902, and some additions have 
been made since. The sea frontage of the borough is 
about three miles, and practically the whole of it is now 
protected. The total expenditure of the Council on sea 
defence works up to 1906 has been about £65,000, or, 
roughly, £22,000 per mile, and the average annual cost of 
repairs since 1902, £480. The witness regarded an 
expenditure of £22,000 per mile as representing the 
capital cost of protecting similar stretches of coast line 
in his district. He considered the defences as now exist- 
ing at Lowestoft as satisfactory, but the works carried 
out in front of the town naturally had a detrimental 
effect on the coast line to the southward, or leeward, at 
Pakefield. 

Mr. R. F. Grantham, M. Inst. C.E., an inspector under 
the Board of Agriculture, who advises that department in 
connection with the work of Commissioners of Sewers, 
described the sea defence operations of some of the 
Commissions having seaboard districts under their 
charge. In matters of sea defence the Commissioners 
are practically independent, and the witness considers it 
desirable that, in this respect, they should be subject to 
a central authority. He deprecated the removal of beach 
material from foreshores generally, and attributed the 
direction of littoral drift to the effect of wind and waves, 
governed by the prevailing wind. 

On the question of land reclamation, he had advised 


| the Crown four or five years ago not to carry out certain 
| reclamation works at Sunk Island. 
| sidered it is not worth while attempting reclamation until 


In general, he con- 


the accreting foreshore has risen naturally to a certain 
level. He had given similar advice in respect of a pro- 
posal to reclaim foreshore at Wainfleet, in the Wash. 
The recent reclamation in Brading Harbour, in the Isle 
of Wight, which he had earried out, was not a case that 
could be recommended. To enable the work of reclama- 
tion to pay, the cost, including sluices for drainage, embank- 
ing, &e., should not exceed £20 per acre. He could not 
recommend the use of “unemployed” labour on 


| reclamation work, which is essentially of skilled character. 


As to sea defence work: At Lancing, in Sussex, a series 
of groynes was put down in 1877. Seven years ago they 
were worn out and a new series of timber groynes, 
covering 24 miles of foreshore, was constructed at a cost 
of £4540 per mile of frontage, or 17s. 3d. per lineal foot 
of frontage. The average cost per mile for maintenance 
is about £140. Spreading the repayment of capital cost 
over twenty-five years, and with interest at 3} per cent., 
the total annual cost, including maintenance, works out 
at £415 per mile. Mr. Grantham also put in particulars 
of sea walls and groynes constructed by him at Westgate, 
Birchington, Middleton, Climping, and West Wittering, 
the last three places in Sussex. The annual cost of pro- 
tecting agricultural land subject to erosion could not be 
put at less than £300 per mile of coast, and the loss of 
one acre per mile of coast per annum represented an 
erosion of S8ft., which is greater than the average. 
Consequently, to save one acre, which might be valued at 
£30 on the average, an expenditure of £300 would be 
required. The agricultural land he had protected was on 
a rather different footing, as the sea banks defended large 
tracts of low-lying land below the level of high water, 
which would be at once submerged if the banks were 
allowed to be washed away. 

Mr. R. C. H. Davison, M. Inst. C.E., the engineer to 
the Pevensey Level and other Commissions of Sewers, 


| stated that he had obtained the best effects by placing 


groynes at right angles to the prevailing wind; by so 
doing the lee scour was minimised. He considered that 


| the cost of efficiently groyning a foreshore could not be 


reduced below £841 per annum. He agreed with Mr. 
Grantham that Commissioners of Sewers ate unsuitable 
bodies for dealing with coast erosion in situations other 
than those where large tracts of land lying below sea level 
have 6 be protected and drained. On the question of 
removal of shingle Mr. Davison was emphatic, and 
advocated the total prohibition of the practice except in 
certain specially exempted areas. 
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Mr. G. N. Abernethy, M. Inst. C.E., in his evidence 
urged the constitution of a controlling authority for sea 
defence work, and referred-to the waste of money in the 
past by local authorities owing to the execution of badly 
designed and inefficient works. He considered that no 


items alone represent an expenditure of over £131,000. The | local authority should be permitted to borrow money for 


such purposes until their plans had been approyed by 
the expert advisers of a special Government department. 
On the question of the direction of littoral drift Mr. 
Abernethy was closely cross-examined by Sir William 
Matthews and Dr. Jehu. He agreed with Mr. Wheeler 
and Mr. Douglass in attributing the direction of drift, in 
the main, to the direction of the flood tide, and not to the 
prevailing wind. He cited the case of the foreshore of 
Morecambe Bay and the river Ribble estuary. in favour of 
his argument. The direction of the prevailing wind in 
this area is from the south-west, while the flood tide, as 
far south as Morecambe Bay and the Ribble, is from the 
north-west, and the drift from north to south. South of 
Morecambe Bay the flood. tide sets in the opposite 
direction, and the direction of drift.is reversed. Mr. 
Abernethy, however, pointed out that right in shore on a 
beach the travel of the sand and shingle is. largely 
governed by the stroke of the breaking wave, the 
direction of which depends: mainly on the direction of 
the wind. 

Mr. Frank Stileman, M. Inst. C.E., engineer to the 
Barrow Harbour Commissioners, was also closely examined 
on the question of the direction of drift in Morecambe 
Bay and off Walney Island. He admitted, in reply to 
Sir William Matthews, that the fact of the north-west 
sea on that coast impinging on the shore at a very 
oblique angle might account for the general travel from 
north to south contrary to the prevailing south-west wind, 
which causes the wave stroke to impinge xery nearly at 
right angles to the western margin of Walnéy Island. 

Mr. A. E. Prescott, borough engineer of Eastbourne, 
stated that the erosion at Langley Point, on the eastern 
side of the borough, where the coast is not protected by 
groynes, is at the rate of 6ft. per annum. On the west 
side the rate is 18in. per annum. There are seventy- 
four groynes on the Eastbourne foreshore, all at right 
angles to the coast line; these have been most successful 
in trapping shingle, the beach being full in most cases on 
the windward side, although on the lee sides of many 
there is a drop of 6ft. to 8ft. The groynes formerly 
erected are of the high type, but those more recently 
constructed are lower, the piles being left standing above 
the level of the planking, so that planks can be added as 
the beach accumulates. The low groynes have cost, on 
the average, 25s. per lineal foot. The Corporation have 
expended £70,030 out of loans on sea defence works, 
£10,187 of which represent cost of timber groynes, in 
addition to £2000 out of rates on new groynes. A large 
sum has also been expended on maintenance and repairs ; 
in the ten years ending 1906 this expenditure represented 
£8697. The total annual cost of sea defence works has 
increased from £3606 in 1897 to £4537 in 1906. 

Mr. H. E. Ramsey, President of the National Sea 
Defence Association,- and a member of the Herne Bay 
Urban District Council described the object of the Asso 
ciation, which was formed in 1906 for the purpose of 
urging the Government to render assistance to local 
authorities in respect of sea defence works. Mr. Ramsey 
admitted that many poor fishing villages utterly unable 
to meet the cost of any protection works have a prior 
claim to State aid, and in cross-examination confessed 
that proport‘onal grants in aid af defence works from the 
Treasury would not be of much benefit to such localities, 
or to purely agricultural districts, although of assistance 
to the more wealthy seaside resorts. 

The whole difficulty of the question of State aid 
lies in the fact that the protection of any locali- 
ties which are of sufficient value to bear the cost 
of defence must result in inereased depletion of other 
areas, the value of which is insufficient to war- 
rant the construction of expensiye works, or, for that 
matter, of any works at all. This aspect of the question 
must be taken into consideration in dealing with the argu- 
ments for and against national assistance. The cost of 
protecting long stretches of agricultural land is admitted 
by all competent witnesses to be prohibitive, and is far 
higher than the value of the land saved from the sea, 
How, then, is the State to help those who are prepared 
to help themselyes without injustice to others? It has 
been suggested that the Government might offer propor- 
tional grants in aid of protection works carried out by 
local effort, as is now done ia the case of new works or 
improvements for the benefit of fishery or refuge harbours 
under a Treasury minute. A similar course might 
be adopted in the case of coast protection works, and 
would undoubtedly be welcomed, and taken advantage 
of by local urban and other authorities, which are 
forced, in order to maintain their very existence, to spend 
large sums in this direction. But proportional grants of 
this nature would be of little or no assistance to the 
poorer local authorities, unable to raise the requisite share 
of the expenditure, and owners of agricultural land, the 
cost of protecting which is far greater than the value of land 
saved. Assistance given to seaside resortsand other locak- 
ties where the coast line is of considerable value would not 
only be, unintentionally, ofa preferential nature, but would, 
indirectly, aid in the depletion of poorer lands adjoining. 

The Commissioners, in their examination of Mr. 
Ramsey and of Mr. Jebb, and Mr. Eastaugh, other repre- 
sentatives of the National Association, whose evidence 
followed that of their chairman, clearly ‘put the aspect of 
the case, which we. have outlined above, before the wit- 
nesses, who practically withdrew the claims they had at 
first put forward, and contented themselves with asking 
for some means of borrowing money for sea defence work 
at a low rate of interest, extended periods for repayment 
of loans, and the constitution of a central controlling 
authority capable of placing expert opinion at the disposal 
of local authorities, and whose approval of all plans for 
defence works would have to he obtained before any work 
could be carried out. 
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THE STRAND TO EMBANKMENT SUBWAY. 


In order to provide a connection between its tramways 
on the north and south of the river, the late London 
County Council some years ago decided to construct a 
subway starting from the Embankment at the Middlesex 
abutment of Waterloo Bridge and joining up with the 
subway which already exists beneath the westward arm 
of Aldwych. The proposal was to make a junction at 
both ends of the new subway with existing tramways, and 
thus to make it possible to travel from the furthest 
northerly to the furthest southerly points on the Council's 
tramway system without change of cars. The work 
begun by the late Council had to be completed by the 
body now in power. It was a most extraordinary place 
in which to make this connection, but it was defended on 
the grounds, first, that the City Corporation would not 
allow tram lines to be laid up Farringdon-street, or, 
indeed, anywhere else in the City, and secondly, that as 
Waterloo Bridge with its approaches belonged to the 
County Council—or was, at all events, under its jurisdic- 
tion—its abutment could be altered to suit the require- 
ments of the case, and it was not necessary to make costly 
purchases of land. As it is, enough money has certainly 
been spent on the undertaking, which, to say the least of 
it, is of doubtful value. We have several reasons for 
saying this, the chief perhaps being the fact that the 
connection between the north and the south will not be by 
any means direct. Passengers coming from the north 
will have to travel either to Blackfriars Bridge, or to that 
at Westminster, before the Thames can be crossed. 
Moreover, in order that the cars can travel through 
the Kingsway subway, they can only have single 
decks. The pew subway, therefore, has also been made 
only to accommodate cars of this size, and has, hence, a 
limited carrying capacity. Moreover, anyone who has 
observed the working of the tramways on the Embankment 
will realise how difficult it will be, not only for a tramway to 
cross the road nearly at a right angle, but for there to be 
any further increase in the number of trams using this 
roadway. However, we do not propose further to discuss 
these points in the present article, beyond saying that 
this sort of connecting link, which is but little more than 
600ft. long, will have cost between £50,000 and £60,000 
by the time it is finished. 

Having said this much we can turn to the engineering 
features of the scheme, and here a much more pleasant 
story can be told. Difficulties have been overcome in a 
very excellent manner, and an exceptionally strong bit 
of work has been carried out. The work has been designed 
and carried out by Mr. Maurice Fitzmaurice, C.M.G., the 
Chief Engineer to the Council. Mr. W.C. Copperthwaite, 
the Council’s Bridges Engineer, had immediate supervision 
of the undertaking. We have had all facilities for inspect- 
ing the work, and are enabled to reproduce the drawings 
which accompany this article. A glance at Fig. 1, in 
our two-page supplement, will serve to give a good 
idea of the scheme which is now nearing completion. It 
will be observed that tram lines branch off in two separate 
places from the existing lines to the subway, so that it 
will be possible to travel either towards the City or 
in the direction of Westminster on coming from 
the subway, and vice versd. It will also be seen that 
use has been made of the fact that originally there 
were steps on the Westminster side of the abutment just 
as there still are on the City side. The former have now 
been done away with entirely, and the original opening 
has been enlarged in width—though not in height—in 
order to permit of the passage of two tramears side by 
side. In order to do this the original stones were dis- 
mounted one by one, and carefully marked. As many as 
could possibly be used have been replaced in their rela- 
tively correct positions, but with the entrance pillars some 
32ft. apart from centre to centre, instead of just over 20ft., 
the width of the actual entrance being 22ft. 6in., instead 
of just over 10ft. Fig. 2 shows the condition of affairs at 
this point, both before and after the alteration. As far as 
possible, the style of the face has been preserved. Of 
course, there had to be a considerable amount of extra 
stone work, and, naturally, it is possible to see at present 
what is new stone and what is old, but it has been deter- 
mined not to re-dress the old stone, but to allow the new 
stone to blacken and weather—a process which takes 
comparatively little time in the murky atmosphere of 
London. Already the difference between the two colours 
is very much less than when the rebuilding had just been 
carried out. The general character of the original struc- 
ture has been rigidly adhered to, saving that the top of the 
arch has been filled in, with an apron of stone to hide the 
girder work behind. 

Referring once more to Fig. 1, it will be seen that the 
line almost at once begins to curve inwards, so as to come 
under the approach road to the bridge, that it passes 
under the convenience at the top of Wellington-street, 
crosses the Strand at an angle, and, finally, joins up 
with the subway in Aldwych, quite close to the New 
Gaiety Theatre and the new offices of the Morning 
Post. For about three-fifths of the way the line comes 
under the arches carrying the approach road of -the 
bridge. This part of the work was of an arduous and 
difficult nature. The arches are carried on fifteen brick 
piers, which extend sideways across the road and foot- 
paths. They are placed at about 18ft. centres, and with 
the exception of the two nearest the bridge, which are 3ft. 
thick, they are all 2ft. 3in. Both the bricks and the lime 
mortar in which they are set are extremely good and 
hard, and there is practically not a crack to be seen in 
any of them. There is, however, a very old crack in the 
end abutment, and to this we shall refer later on. That 
the piers should show no cracks or sign ,of settlement is 
all the more to be wondered at, seeing that they are built 
directly on the mud, and have no proper foundations at 
all, saving a wooden grid of 4in. pitch pine, 4ft. 6in. wide, 
which in most cases was found to be in a wonderfully 
good state of preservation. 

Tt was necessary, of course, to cut holes out of each of 





these piers in order to provide passage way for the tram- 
cars. To have simply cut these holes and not take any 
further precautions was, of course, out of the question, 
and the method of taking the weight which has been 
employed is shown in the engraving—Fig. 3. Stanchions 
have been erected in pairs on each side of each pier. On 
the tops of the two stanchions on each side of the piers 


have been fixed built up girders, these being parallel to | 
each other and to the piers. Holes were then cut through | 
the piers at the level of the tops of the cross girders and | 


needle joists passed through these holes. These needle 


joists or beams rest on the cross girders, and were not, of | 


course, all puf in at once. A commencement was made 
with that at the centre. When this had been got into 
position and built into the pier with carefully cemented 
and wedged brickwork, several days were allowed to 
elapse before the next hole on one side of it was broached, 
and so on. As more beams were got in, two holes were 
allowed to be cut at a time, one on either side of the 
first, but never more than two. 
these beams was just below a stone course from which 
the arches spring. The general method is well shown in 
Fig. 3, an examination of which will also show the nature 
of the ground to be dealt with. 
work of a peculiar character. 
It was originally intended, before the ground was opened 
up, to erect the stanchions on the foundations of concrete 
carried down to the clay. When investigations came to be 


) Outside diate 


The position chosen for | 


The latter necessitated 


| arches supporting the roadway. The needle™ beams oy 
| girders were ordinary I joists, 8in. by 5in.'’by 25 |p, 
| arranged in pairs in box form, with a 15in. by fin. plate, 
| riveted top and bottom, the interior space of the box 

being grouted in with 6 to 1 Portland cement concrete, 
| These needle beams were placed at 2ft. 6in. centres 
| and were inserted in the manner already described. This 
method of construction was used until the entrance to the 
two tunnels was approached, when the tram lines diy erged 
slightly, and it became necessary to have a central puir of 
| stanchions, as well as the pairs on each side. Girdeys 
were, however, used in the same manner as in the case of 
the other pairs, but they were rather shorter. 

Having got all the stanchions, cross beams, and needle 
| beams into position, and having allowed a sufficient time 
| to elapse for the brickwork in cement, in which the beams 
| were set, to harden properly, the brickwork of the piers 
was cut away,and it was found that in every case the 
underpinning had been successful, and that there was no 
sign whatever of cracks or settlement. - We may add that 
in order to permit of access to the work originally, it was 
necessary to cut passages in the brickwork of the picrs, 
These were made about Sft. square, and in some cases 
wooden beams were let in at the top as supports. The 
| cutting of these holes in no case caused any cracks to 

develop. When all the brickwork of the piers had been 
cut away the exposed surfaces were finished off smooth, 
and the stanchions themselves encased in’ brickwork, 
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SHIELD USED IN THE STRAND TO EMBANKMENT SUBWAY 


made, however, it was found, as has already been said, that 
the piers had no foundations at all, and that, moreover, in 
several instances their bottoms actually came some dis- 
tance above the level of the bases of the stanchions. This, 
of course, necessitated the provision of a proper foundation, 
and after consideration it was determined that the most 
satisfactory thing to do was to form a raft of reinforced 
concrete throughout the whole length and breadth of the 
work. This was made 6ft. 6in. deep. and was formed of 
6 to 1 Portland cement concrete. The reinforcement 
consisted of I joists, 24in. by 74in. by 100 lb. Where the 
foundations of the piers had been taken down to a suffi- 


cient depth this concrete floor was only laid in between | 
the piers, but where this was not so the flooring or | 
raft was taken right underneath the footings of the piers, | 


the latter having, of course, to be underpinned. In some 


cases, as will be seen in Fig.3, the footings of the piers were | 
The | 


several feet above the top surface of the raft. 
arrangement of the cross joists in the reinforced concrete 
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are shown on Fig. 4. This drawing also shows how that 
on the top of these cross joists longitudinal joists were 
arranged in sets on both sides, so as to form a solid 
foundation for the stanchions. Figs. 3 and 4 further show 
where and how the stanchions were placed, and this is 
still better illustrated in Fig. 5, which gives the detail of 
the stanchions, and exactly how these were fixed. The 
longitudinal joists were 14in. by 6in. by 57 lb. The con- 
struction of the stanchions will be readily seen from the 
engraving. They were all of the same type, and were 
17ft. 33in. high. On their tops and running parallel 
to the pier walls were fixed the main girders. The 
details of these are shown in Fig. 6. There weré slight 
variations in the length of the girders, so as to allow for 
the curvature of the subway, but the general design 
was the same throughout. This combination made a 
thoroughly sound and substantial basis on which to carry 
the needle beams for carrying the weight of the brick 


The manner in which the whole work has been carried out 
reflects the greatest credit on the designers and on those 
who have had the business of actually carrying it out. We 
may say that Mr. F. O. Stanford is the resident engineer 
in charge. The work has been entirely carried out by the 
Works Department of the London County Council, 
under Mr. G. W. Humphreys, the steel work having 
been supplied by the Cleveland Bridge Company, of 
Darlington. 

The whole task was undoubtedly rendered all the more 
difficult and expensive by the fact that the original brick 
piers were not built on solid foundations. Had this been 
the case, and could the stanchions have been erected 
on these foundations, comparatively little trouble would 
have been met with. It seems extraordinary that no 
foundations should have been provided, and the wonder is 
that the piers had not sunk and the arches collapsed long 
ago. It has been suggested as a possible explanation of 
| why this did not happen, that the construction was such 
| that the mud and silt were actually boxed in, and being, 
| unable to move have remained where they were and 
provided the necessary support. 

At the height of the top of the stanchions the spaces 
between adjacent piers are covered in by ceilings. At the 
Embankment end these were made wholly or in part by 
means of corrugated troughing, while further in armoured 
concrete was employed, the armouring consisting of 
5in. by 44in. by 18 lb. joists placed longitudinally at 
lft. 3in. centres, with their ends resting on the upper 
sides of the bottom flanges of the cross girders, expanded 
metal being used betweenthem. The floor of the subway 
was made concave, the radius of the invert varying 
slightly with the diameter of the subway. The concrete 
was carried up the sides in a curve to varying heights, 
depending on the level of the ground on either side, to 
which it forms a retaining wall, and from this height to the 
level of the ceiling just referred to brick side walls was 
employed, so as to box the whole thing in. On both sides 
of the subway there was need for special constructions 
due to the requirements of the Duchy of Lincaster Office, 
to the Somerset House authorities, kc. We need not go 
into these in detail, as they only referred to variations in 
the design of the side wall, &c. They, however, must 
have added considerably to the expense and trouble. Fig. 7 
shows a typical cross section of the subway, and illus- 
trates the various points to which we have alluded. It 
will be observed that in this the ceiling is partly formed 
of troughing and partly of reinforced concrete. 

We have hitherto dealt only with the work of under- 
pinning and cutting through the brick piers supporting 
the approach to the bridge. The last of these came about 
70ft. from the entrance, and for this space, where the 
steps up to the bridge level came, an entirely different 
type of structure was necessary. It is shown in Fig. 3. 
Cross girders of box form were employed, and these were 
arg at about 7ft. Tin. centres, resting on stone blocks 
et into the brickwork, Between these girders semi. 
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circular_brick_arches, 14in. thick, were sprung, the spaces 
between these being filled up on the top with 6 to 1 
Portland cement concrete. ‘the method in which this 
nart of the work was carried out will be readily seen from 
the drawings in the left-hand top and right-hand bottom 
rners of Fig. No. 8. 
Reference has already been made to the fact. that the 
entrance was pulled down and re-erected in order to 
obtain the necessary width. Old drawings of this 
abutment of the bridge show it as having been built on 
piles, but these were not actually encountered. It was 
discovered that originally the weight of the structure had 
been taken on an old river wall. In its new positicn the 
left-hand side of the entrance came outside this wall, and 
it was decided that piling was necessary. It will be 
seen on referring to the formation of the ground beneath 
this point that between the depth of —13°75 and —21°75 
below Ordnance Datum there is a stratum of sand. This 
is of a particularly hard nature and excellent in every 
way for a foundation. Accordingly three large screw piles 
were driven down into this, and over these a foundation of 
reinforced concrete was formed. On the top of this the 
re-erection of the stonework was satisfactorily carried out. 
The wall beyond the approach arches remote from the 
river was approximately 5ft. thick. 


co 


in order that the shields for excavating the twin tunnels 
might be got to work. In this was the only crack 
which was found in the whole of the old brickwork, and on 
its account extra precautions were taken. We may here 
say that before operations were commenced pats of 
cement were placed in various positions along this crack, 
and that when the work was finished these pats were all 
intact, showing that no settlement whatever had taken 
place. > 
openings was ingenious. It is illustrated in Fig. 8. The 
work was much complicated by the fact that the brick- 
work of the abutment wall only came down to the levei 
shown by theline X X. The first operation was to excavate 
pit No. 1, which is 9ft. across, and fill it with 6 to 1 Portland 
cement concrete. When this foundation was properly har- 





It was necessary to | 
cut two holes 3ft. apart and 16ft. 8in. in diameter in this, | 


The method employed in cutting out the two | 


dened, the ground and brickwork above it was removed and | 


the brickwork shown at A was carefully constructed in 
blue Staffordshire bricks set in cement. A square hole 


was then cut right through the abutment, and the granite | 


block D got into position. 
brick pier thus formed and the side of the excavation was 


The space between the blue | 


then packed with stock brickwork in weak mortar to serve | 
| machines must be improved and their power increased if 


as a temporary support. On the granite block D were 
then built the two portions E and F, also in blue bricks 


in cement, which formed the springings of the two arches, | 


just entering into the solid brickwork above them, being 
let into holes cut out for the purpose. 


brickwork in both arches was lft. 114in. When all this 


The depth of the | 


had had sufficient time to set and harden, the second pit | 


shown at the left-hand side was excavated and filled with 
concrete, and when this in its turn had hardened, the 
brickwork B above it was built up and formed a partial 
support for the brickwork of the abutment. The same 
process was carried out with pit No. 3 on the right-hand 
side and with the brickwork. Thereafter the brickwork 
of both arches was gradually got in by first cutting away 
the wall and then building a little bit on one side and 
then a little bit on the other, this being done in the case 
of each arch. When this was completed, and when the 
brickwork had properly set, the whole of the remaining 
seinicireular internal portion of the abutment wall was 
removed, the new arches then taking the weight of the 
brickwork above. It is interesting to note that the 
centering on which the arches were built consisted of 
mortar laid on the old brickwork, specially quick setting 
cement being used for this purpose. Pits 4 and 5 were 
then excavated and filled in solid with 6 to 1 Portland 
cement concrete, forming inverts. The shapes of the 
various pits as constructed may be observed from the 
dot-and-dash lines in Fig. 8. On reference to the plan it 
will be seen that the brickwork was pierced on the skew. 
The whole forms an excellent piece of work. 

Having cut through this wall, the boring of the twe 
tunnels was commenced. The diameter of the holes cut 
in the brickwork was 16ft. 8in. The outside diameter of 
the shields employed was 16ft. 2in.—the same diamete1 
as that of the shields employed for the Kingsway subway 
tunnels. The inside diameter was 16ft., the skin of the 
shield being lin. thick. The length of the plates com- 
posing the skin was 8ft. 3in., and there were in all six 
widths. The cutting edge of cast iron projected 6in. in 
front of the skin, making the entire length of the shield 


Sft. 9in.; the outside edge of the cutting edge was made a 


little * proud” of the outside of the skin. ‘The cutting 
edge was made lft. 5in. deep, and was bolted to the front 
of a circular box girder, which performed the double duty 
of stiffening the shield and forming a series of cells or 
compartments in which were placed the shield rams. This 


circular box was 8ft. 34in. long inside and I1ft. lin. deep. | 


It was composed of jin. plates and 34in. x 34in. x Jin. 
fs 2 a 03 2 910. | 
The back end plates of this box were perforated | 


angles. 
by sixteen holes, 1Jin. in diameter, through which passed 
the pistons of the hydraulic rams. Drawings of the 
shield are given on page 260. A segment crector 
was employed with this shield. It consisted of two 
cylinders F F, each of which had a single double-ended 
piston G, carrying a rack H. The rack geared witha 
pinion J, turning on the casting K, which was fixed on the 
central plate C. To this pinion was bolted a casting L, 
which also turned round the axle of K. This casting 
formed a cradle in which rested a hinged casting M, in 
which in turn slid a rolled joist N, forming the erecting 
arm of the machine. This joist was 93in. x 5in., the 
flanges being planed to fit the casting M. To the hinged 
casting above mentioned was bolted a long hydraulic 
cylinder P, to the piston of which the rolled joist erecting 
arm N was secured at R. To one end of this joist was 
fitted a hand S for attaching the segment to be lifted. The 
stroke of the piston in the cylinder was about 4ft. 6in., 
and the effect of working the cylinder was to move the 
erecting arm backwards and forwards. Rotation was 
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imparted by working the two cylinders F F first men- 
tioned, thus causing the rack H to turn the pinion J and 
revolve the cradle L, in which was fixed the collar formed 
of M and P. 

The process of boring was carried out without hitch of 
any kind. The clay was some little way up the shield 
when operations were commenced, and had ballast over- 
lying it. Very soon, however, the shield was working only 
in clay. There was but little trouble owing to water 
and the use of compressed air was not necessary. Both 
of the Kingsway tunnels were met practically exactly. 
In crossing the Strand the tunnels had to pass very closely 
underneath the main Strand sewer, an old brickwork con- 
struction. This, however, was negotiated successfully, 
without any damage whatever being done to it. There 
was nothing particularly special in the method of boring 
pursued, so that we need not refer to it in detail. The 
cast iron lining was grouted with lime outside under 
pressure, and was lined inside, so as just to cover up the 
flanges of the cast iron lining with breeze concrete. 

Throughout the length of the tunnels and subway the 
conduit system of electric tramway construction is being 
laid down, so as to be in conformity with the Embankment 
and Kiagsway tramways. It is hoped that the line will 
be open for service in April next. 


PURCHASING MILLING MACHINES BY POWER. 
By P. V. VERNON. 

In this article it is intended to deal with only one aspect 
of the question of power as applied to milling machines, 
viz., how it should be regarded by the purchaser. 

In a previous article in THE ENGINEER (May 31st, 1907) 
I discussed various matters affecting the output of milling 
machines, but the subject of power was only treated in a 
more or less cursory manner, the intention in that 
article so far as regards power being to emphasise the im- 
portance of having enough of it to enable each tooth of 
the cutter to acquit itself creditably, all reference to the 
relative powers of different kinds or makes of milling 
machines being purposely avoided. It was hinted, how- 
ever, that the milling cutter for heavy milling is still 
ahead of the machine, and that although milling cutters 
made in accordance with the most modern practice can 
do more work than is customary, even when used on 
existing types of machines, yet the designs of milling 


they are to overtake the modern cutter. 

The field for improvement is perhaps greater in the case 
of milling machines than of other machine tools, many of 
which may now be said to have caught up the cutter, and it 


is on that account that the milling machine has been taken | 


in the succeeding lines as the basis of an argument, the 
principles of which apply in a great degree to all machine 
tools which have heavy metal cutting duties to perform, 
but which are especially applicable to milling machines. 

The intending purchaser of a milling machine has many 
points to consider if he is to make the best selection and 
to get value for his money. He naturally first examines 
the capacities of the machines which are offered him, in 
order to eliminate those which will not accommodate the 
work he has in view. His next impulse is to compare the 
distinctive features of the respective machines, and to 
temper the judgment so formed by his knowledge of the 
reputations of the makers for correct design, good 
material and:sound workmanship. Questions of weight, 
price and delivery must be next considered, and his final 
decision naturally depends on the degree in which he has 
been influenced by each of these various factors. It is 
doubtful, however, whether the power provided, or, in con- 
vertible terms, the metal removable, by competing 
machines always receives its fair share of consideration, 
the ratio of weight and price often becoming the prepon- 
derating influence. 

It is in order to air the grievance, so to speak, of the 
powerful machine against that which is merely heavy, 
that the following argument is offered, and the elementary 
form and almost self-evident simplicity of the reasoning 
will perhaps be excused in view of the fact that the 
power factor does not appear to have had due weight 
given to it hitherto either by designers or by purchasers. 

The purpose of a heavy milling machine is to remove 
metal. 

The metal is removed by utilising the power which is 
provided. 

If a large amount of power is not provided, a large 
amount of metal cannot be removed, no matter how 
well built the machine may be. : 

If the power is provided, and the equivalent amount of 
metal cannot be cut away, the machine must be badly 
designed or badly made. 

If a milling machine is well designed and well made 
and has a Jarge amount of power, the work that can be 
done will bear an approximate relation to the power 
provided. 

The amount of power which a well-designed and well- 
built machine can utilise is only partly dependent on the 
proportions of its pulleys and on the ratio of its gearing, 
but is entirely dependent on the quantity of belt delivered 
to it in any unit of time. 

If two well-designed milling machines have the same 
gencral dimensions and the same pulley dimensions, and 


| one has twice as much belt delivered to it per minute as 





the other, it will remove approximately twice as much 
metal as the other. The horse-power consumable by a 
milling machine is, therefore, a measure of its maximum 
output, providing that it is well designed and well made. 

When buying milling machines for heavy milling it is 
better to make horse-power the determining factor rather 
than mere weight, which may be of the “ dead” variety. 
Weight in the right place, when accompanied by sufficient 
power, is undoubtedly desirable in all machine tools for 
heavy work, but weight without power is useless, and 
suggests possibilities of output which cannot be attained 
in practice. 





Economy of power in the machine shop is: the most 
dangerous kind of economy, and the milling machine 
maker need never be ashamed or afraid of the large 
horse-power which he must ask the user to provide if the 
machine is to do itself justice. It must never be for- 
gotten that the greater the power provided the greater is 
the work that can be done. 

A good rule for the horse-power required to drive 
machine tools is to estimate 1 horse-power for every 
10,000 square inches of belt delivered to the machine per 
minute. This rule is based on a working belt pull of 
89°6 Ib. per inch of width tending to rotate the pulley, a 
rule which is justified by the author’s experience, and 
which may be demonstrated as follows :—10,000 square 
inches of belt per minute = 10,000 linear inches of belt 


1¢ ),000 


lin. wide per minute = - linear feet of belt lin. 


2 


wide per minute. 
As each inch of width is assumed to carry 39°6 1b. of 


| effective tension, the power transmitted will be :— 


10,000 
12 
= me = 33,000 foot-pounds. 


x 89°6 foot-pounds. 


= 1 horse-power. 
radwn 
or H.P = 10,000 ’ 


where d = diameter of pulley in inches, w = width of 
belt in inches, n = turns of pulley per minute. 
A tight double belt may transmit twice the amount of 


| power given by the above rule; but although the machine 
| must be strong enough to resist the extra pull, yet it is 





not wise to provide for double the motive power where 
separate motors are used, as most motors will stand as 
much temporary overload as a belt, and no belt will work 
well for long with a permanent overload. 

In any case, the rule is quite safe as a uniform basis 
for comparing the powers of different machines. 

In order to illustrate the great differences in power 
compared with other figures relating to standard milling 
machines offered on the market in competition with each 
other, the following comparative list has been prepared 
from the particulars furnished by the catalogues of a 
number of leading makers. The makers’ names are 
naturally omitted, the intention being only to point out 
that very great variations actually do exist in the relations 
between capacity, weight, and horse-power on different 
so-called first-class makes of machine, and not to direct 
attention to the machines of any one maker. 


Plain Horizontal Milling Machines. 


Capacity. 


Maker. | Longitu- Vertical | Weight H.P. 


dinal a, —- adjust- 
travel. eee ment. 
in. in. in. lb. 

"ae 382 13% 15} 4620 2-4 
Btrik x. 30 - 104 21 4480 3-2 
Cut. 36 9 20 3930 3-4 
D. 34 10 20 4200 3-6 
Serre 3 10 20 3820 3-6 
Bee ss." 34 10 20 4200 4-] 
, aS 34 9 20 4000 4-3 
_ ae 34 19 20 4000 4-5 
a 37 11 20 4100 5-3 
J. 34 10 20 4000 7-9 


The machines are arranged on the list in order of horse- 
power, and it is obvious that if the last machine on the 
list is properly designed and made, and has no weak links, 
it will remove more metal than any of the others in about 
the same proportion as the extra power which is provided 
for it. 

It should also be noted that the heaviest machine on 
the list, which happens also to be the one with the longest 
feed, is only provided with a 2°4 horse-power, and can do 
no really heavy work in spite of its massiveness, and is 
therefore a machine to be avoided, even if the price per 
ton is low. It might, perhaps, be urged that the horse- 
power of such a machine may be increased by speeding 
it up, and, while this is true, it is, of course, also true 
that the low spindle speeds have to be sacrificed, and as 
they are often needed for the heaviest work, the gain in 
the power supplied to the machine is discounted by the 
loss of the low spindle speeds. Moreover, machines 
which are designed to run at a low speed are very liable 
to be noisy and to suffer undue wear when speeded up. 
This is a fact which was very forcibly brought home to 
machine tool users by their early experiences in speeding 
up old lathes to use high-speed steel. 

The working parts of a machine which is to utilise 
high power and to remain in good condition must be 
stronger and of better material than is the case with low- 
powered machinery. The bearings and wearing surfaces 
must be better, and the lubrication more efficient ; high 
tensile steel must be used for shafts and spindles, and 
steel gearing must be liberally employed; the workmanship 
also must be of the best class, and, therefore, if high 
power is to be fairly provided for when buying, it cannot 
be expected that machines of the necessary high-class 
character can be obtained at the same price per ton as 
low-powered machine tools of the same or even of greater 
weight. 

It has been argued that much of the work which is done 
on milling machines is light, and does not need a great 
deal of power, and that when such is the case nothing 
is gained by purchasing the powerful machine. The 
obvious reply to this argument is that although great 
power may not be used on the immediate work for which 
the machine is purchased, yet the powerful machine will 
be less likely to be overstressed in doing the lighter work 
than the underpowered machine, and will suffer less wear 
and have a longer life, and, at the same time, the margin 
of power will be ready if the methods of working can be 
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rm leaves on the down west main. The provision of 
,o through roads with plenty of slips has added tothe faci- 
ies of operation. Yet—so very different from American 


jd, Viz. those on the east side north-east of the signal- 


'he whole of the station is to be controlled by two 
sivnal-boxes. That at the north end—* North Signal- 
box ”—will contain 185 working and 39 spare levers, and 
“ South Signal-box” will contain 65 working and 15 
These signalling arrangements present 
enlarged 


spare levers. 
not the least interesting; feature of the 
station. 


TheyZare to be operated by power on the 








Fig. 7-THE 


all-electric system of Siemens Brothers and Co. It may 
be remarked that about two years ago this firm erected 
for the Great Western Company an all-electric system at 
Dideot, which was on somewhat similar lines to the 
Siemens-Halske system in use all over the Continent. 
Whilst this, and one fixed at Derby on the Midlan 
Railway, gave every satisfaction, there were mechanical 
and electrical features which were not altogether to the 
liking of British railway officers; and, consequently, Mr. 
lerreira, the manager and engineer of Siemens Brothers’ 
signalling department, designed a new method, and it is 
this that is to be fixed at. Snow Hill, and will now 
be described. 














Fig. 8—-SIGNAL WITH ROUTE INDICATOR 


Fig. 2, page 262, illustrates the locking frame, which is 
4ft. high from the floor and 12}in. wide. The levers are at 
2in. centres, and the approximate weight of the trame is 
40 lb. per lever. It is built up in panels of sixteen levers, 
and the number and name plates are engraved on an 
inclined brass plate facing the signalman. The inter- 
locking is on the tappet principle, and the locks are 
carried in the boxes cec, and actuated by the tappet d, 
attached to the lever a. To the tappet b and to the 


| 


etice—there is only one set of double slips in a passenger | 





ment of the lever as a consequence—is checked by the 
short rod e, which acts as 4 locking piece. The lever 
can be moved for threequarters of its stroke, which sets 
up the cireuit for operating the points or signal, and as 
soon as the points or signal move, the magnet f is de- 
energised, and its armature falls away into a central posi- 
tion, and this slightly draws the locking piece e. On the 
tappet 6, below the rod e, are two guide plates gg. 
These are provided to force over the locking-piece ¢, in 
case its armature sticks. The full stroke of the lever 
cannot be made, as the tappet b has a notch which comes 
against the loeking-piece, but when the lever has done its 
work a return current comes in which energises magnet f?, 
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attracts the other armature of the locking-piece e so that 
it is moved further and clears the notch on the tappet, 
and thus allows for the completion of the stroke of the 
lever.. This check-lock thus guarantees to the signalman 
thatthe lever has done_its,.work, and, of course, if. the 
locking-piéce is not withdrawn the lever cannot be pulled 
fully over or put fully back, and,-consequently, the move- 
ments are suspended and the signals kept at danger until 
the irregularity is corrected... This is technically known 
as the return-indication. : 

The source of energy is connected to the locking frame 


at the switch block. When the’ lever is moved through its 


first portion, the switch d breaks contact with the upper 
switches and makes with the longer of the lower switches, 
which completes the circuit to the points or signal. When 
the return indication comes in and the lever a-~completes 
its stroke, the switch d makes contact with the shorter 
of the lower switches. 

Fig. 8 shows the mechanism on the signal post. The 
signal arm is coupled to the rod g connected to the lever 
h, the other end of which is coupled to the rod a, working 
in the case j, carrying the motor. To the signal arm is 
also attached another rod k, which actuates a switch in 
box /. One use of this switch is to send the return 
indication, showing that the signal has obeyed the lever, 
and that the stroke of the latter may be completed. 
Another use of the switch is to complete a circuit to the 
corresponding distant signal in the case of a stop signal, 
or the lower distant arm where there is such a signal. 

The mechanism in the motor-box is illustrated in Fig. 4. 
The rod a from the lever h has a rack which is engaged 
by the pinion } on the shaft c. This shaft carries a disc 
d which is keyed to it. When current is sent from the 
signal-box, it passes through the coupling magnet e, in 
shunt with which is the motor. When the coupling 
magnet is energised and the motor driven, the worm gear 
causes the disc shaft and pinion to ‘turn, and the rod 
a to be lowered so that the rod gy—Fig. 3—is raised and the 
signal pulled “off.” Another use of the switch in box / 
is to cut off the current-from the motor. This is done 
when the signal is “off,” but as long as the coupling 
magnet is energised, the signal is held at “clear,” but 
when it is de-energised the dise d is freed, and it and 
the pinion 6 turn as the rod ais raised by the signal 
going “on” by its own gravity. 

The connections of a pair of facing points are illus- 
trated in Fig. 5. The stretcher bar f is held by the 
plunger e which is coupled to the locking bar d, which, in 
turn, is connected to the motor a. by the rod e, lever }, 
and rod ¢c?. The points are coupled to the motor by the 
rod g. The first movement is, of course, to unlock the 
switches by withdrawing the plunger e. This being done 
through the bar d ensures that the points cannot be 
unlocked unless the bar is raised, and this cannot be 
done, and, consequently, the points cannot be unlocked 
and, therefore, cannot be moved if a vehicle is on the 
bar. At the moment that the points are unlocked the 
rod g comes into play and moves over the switches. 
During this movement the rod c? is stationary, except for 
the to-and-fro movement of the end nearest the motor. 
Consequently neither bar d nor plunger e are being 

| moved, but as soon as rod g has done its work and moved 


lever a is coupled the switéhd. The connection to the | over the switches, the rod e* is again drawn towards: the 
lever a is not shown in the illustration. The upward | motor, so that the bar is lowered, and the plunger e shot 


and downward movement of the tappet—and the move- 


| into the switches in their new position. 





The point movement will be understood by reference 
to Fig. 6." A east iron box is provided, as seen, into 
which is stepped a vertical shaft a, and on this are 
carried the upper clutch plate b and the lower clutch 
plate ¢ and the crank d—the latter being outside the 
box. When the motor h is driven, the worm g turns, and, 
by the teeth on the friction ring f, movement is given to 
the latter, which is placed between the two elutch plates, 
and they are gripped together by the nuts ee and a spring 
steel disc plate. This moves the crank d, and therefore 
the rods c* and g—Fig. 5.- On the friction ring f is a 
raised piece j, against. which ‘binds the tumbler k, 
to the other end of which is coupled the spring p. 
As soon as the end 7 of the raised piece j clears 
the tumbler /, the latter is straightened by the 
spring p. The tumbler is carried on a lever J, the 
head of which is being pressed against the spring m. 
The latter forces the lever / into a midway position when 
the tumbler & is fixed, and when the work is nearly 
completed the end j* of the raised piece comes against 
the tumbler /, turns it and then carries it over, and the 
lever J with it, so that the head of the latter comes against 
spring ». Spring m, when normal, makes contact with 
o*, and when over with contact 0. Spring n, similarly, 
makes contact with o® and of. It is contact o that 
caused the magnet f in Fig. 2 to be energised as the 
return indication when the lever goes to normal, and 
contact o* causes f? to be energised for the reverse move- 
ment. When the lever / is in the midway position, and 
springs m, n respectively make contact with o*, 0°, the 
signalman can promptly stop and reverse the movement 
of the switches. When the- points are in position the 
friction ring takes up the momentum. Should the 
points be run through and the crank d be turned, the 
movement is taken by the clutch plates 6 c which run in 
oil, and so the friction ring will not seize. 

The lower part of Fig. 7 shows the detector—an addi- 
tional safeguard to the return indication—and guarantee- 
ing that the points are properly closed and lying for the 
correct direction for the signal. The detection box is / in 
Fig. 5. _To each switch there is a rod j j*, Fig. 5, attached to 
a weigh-beam lever k which is coupled in the centre to a rod 
—«a in Fig. 7—leading to the detection box. The end of the 
rod a nearest the detector is attached to a lever 3, the 
other end of which is secured to the crank ¢ of a shaft d 
on which are carried contact makers similar to e. It is 
not only necessary to detect the points, but the locking 
bar and plunger d e of Fig. 5. Thisis done by connecting 
to the plunger a rod /—Fig. 5—which is connected to the 
shaft hR—Fig. 7. When fis turned the cams // are raised. 
The movement of the rod a from both the switches turns 
the lever 6, and therefore the contact maker e, but the 
raising of the pawls jj causes e to move through a com- 
paratively large angle, so that the spring 6 is forced 
against contact f%, or, if the opposite movement is being 
made, the spring g is forced against g2. This causes the 
magnets ff? in Fig. 2 to be energised. 

The upper illustration shows the apparatus for detecting 
trailing points, which is very similar but simpler, as there 
is no bar or plunger. In both eases the number of con- 
tacts varies according to the number of signals leading 
over the points. . 

Fig. 8 illustrates the method of operating a signal 
equipped with a device known as a route-indicator. 
This form of signal renders it unnecessary to provide 
more than one arm for splitting signals. Take, for 
instance, the first signal for arriving from the North at 
Birmingham—Fig.1. This signal applies to trains going in 
eight directions, and should, therefore, bear eight arms. 
But instead there is fixed on the post a case a containing 
a number of diaphragms lettered to suit the names of the 
lines the signal leads to. In this instance the case would 
carry eight diaphragms. Attached to the signal rod—g 
Fig. 3—is a crank c¢, Fig. 8, to which is coupled a frame }, 
the top of which encircles all the diaphragms, and 
attached to the top of the frame and across the diaphragms 
are a series of hooks. In this instance there would be 
eight hooks—one for each diaphragm. These hooks arc 
electrically operated by a lever in the signal-box, and 
when the lever is pulled a current is sent to the signal, 
and this inserts the hook in the selected diaphragm, and 
at the same time energises the signal motor so that the 
arm is lowered, and, the frame rising, shows the selected 
diaphragm. When an arm is pulled “off” a diaphragm 
must be raised, and, when raised, it cannot fall until the 
arm returns to normal. 

It wiil be seen, on reference to the diagram, that there 
are several such signals intended to be provided at 
Birmingham. 

It should be noted that the scissor crossings in the up 
line are operated from the North box, as that cabin con- 
trols trains approaching the points. Similarly, the South 
box works the crossings in the down line. The cross- 
over between the through lines is to be worked from the 
South box and controlled from the North. 

All facing points are provided with locks and bars. 
The points, lock, and bar are always worked by the same 
lever. 

The tunnel on the south side not only presented 
engineering difficulties, but those of operation. To guard 
against trains standing on the up line being forgotten, a 
section of track circuit or a series of electrical bars are to 
be laid in between the points in the up line and the start- 
ing dise signal. These will lock the signals for leading 
up to that signal. The signals for leaving the up lines 
cannot be pulled off until the dise has been lowered. 











Ir is expected in Canada that the Dominion Govern- 
ment will grant a bounty on ships built in Canadian yards. 
Representations in favour of that policy continue to be pressed. 
Especially insistent is the demand from Nova Scotia. In the last 
session the Legislature of that province passed a resolution declar- 
ing in favour of the Dominion assisting the shipbuilding industry 
by a substantial tonnage bounty. The province offers aid, and 
there are standing offers of subsidies from Dartmouth and Sydney 
for, the establishment of shipyards within the bounds of those 


municipalities, 





264 





THE ENGINEER 








THE TRAINING OF ENGINEERING 
APPRENTICES. 
No. V.* 

The Lancashire and Yorkshire Railway Works.—The 
establishment of a large works like those of the Lanca- 
shire and Yorkshire Railway Company in a small town like 
Horwich, and the permanent influx of a great army of 
workers, imposes on the employers a moral obligation to 
provide means of recreation and education for the work- 
people, otherwise difficult, if not impossible, of attain- 


| the Institute Committee. 
enter science or technical classes have to qualify for | 


are carried on in conjunction with the Board of | 


Education, and the engineering students are expected | 
to follow the course of study 
Junior students who desire to 


admission by attending the preliminary technical course. 
This is divided into two yearly sections. The first year | 
includes practical drawing, English grammar, workshop 
arithmetic, and general elementary science. The second 


year’s classes are: practical drawing and mathematics, | 
experimental mechanics and physics, and English com- | 
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THE MECHANICS’ 


ment. When the company opened these works, some 
twenty years ago, they recognised the necessity of providing 
an institution wherein facilities could be given to enable 
their workers to obtain education of a more advanced and 
technical nature than that provided in the Government 
schools, and also the more iatellectual forms of recrea- 
tion which superior education demands. It was in 
1887 that a committee of the staff at Horwich first 
established evening classes in Steam, Applied Mechanics, 
Machine Drawing, and Mathematics, in the Horwich 
Railway Works offices pending the erection of the 
Railway Mechanics’ Institute. That they were at 
once appreciated is obvious from the fact that out 
of the total of forty-four individual students who 
attended these four classes, thirty-three examination suc- 
cesses were obtained at the end of the session. In 
the meantime the railway company had sanctioned a 
grant of £2500 to provide an institute for the recreation 
and education of their workers who, removed largely from 
great towns, found few facilities for employing their 
leisure in the winter months. By the end of 1888 the 
handsome building, comprising library, reading and 
smoke rooms, two class rooms and a lecture hall, was 
completed. With the extension of the educational facilities 
thus provided, the work of the Institute was directly suc- 
cessful. In the session 1888-9 seven classes per week 
were held, and seventy-eight examination successes 
obtained, and in September, 1889, there were 672 members 
of the Institute. In the year ending August, 1892, the 
corresponding figures were :—Twenty-one classes weekly, 
and one fortnightly, 237 successes, 1415 members, and 
679 individual students. Thus early in its career the 
premises were found quite inadequate for the work under- 
taken, and on Mr. Aspinall’s (the president) application, a 
further sum of £2500 was voted, and was supplemented by a 
loan from the company and a generous donation by Mrs. 
Samuel Fielden, the widow of a former director. 
portion was opened in 1893, and comprised a library, 
news room, magazine room, smoke room, two class rooms, 
and a lecture or concert hall, the older portion being 
utilised exclusively for technical school work. Further 
extensions were made in 1895, when a large gymnasium 
was erected, and in 1901, chemical and mechanical 
laboratories were added. The laboratories are equipped 
with all the apparatus necessary for the work car- 
ried out in them. Besides this’ institution there 
is close by a large dining hall built by the railway com- 
pany, and capable of accommodating 1100 men, who 
bring their own food to be warmed or cooked. Adjoining 
this hall is a café built to supply the needs of the clerks 
and such of the men who wish to purchase their meals at 
strictly moderate prices. 

It should be stated that membership of the Institute is 
not limited to the Lancashire and Yorkshire Railway 
Company’s workpeople, although these are admitted on 
much easier subscription fees, which vary in proportion 
to the wages earned. There are now no fewer than 2000 
members of the Institute, and over 700 students attended 
the classes last year, earning over 600 successes in the 
last winter session. Of nearly forty subjects taught, the 
most popular are: machine construction and drawing, 
steam, applied mechanics, workshop mathematics, 
practical mathematics, and English. The classes 


* No, IV. appeared February 28th. 
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position. The minimum requirement is that the lads attend 
a class in arithmetic, or mathematics in their first session, 
and before entering classes in machine drawing, building 
construction, metal plate work or practical plane and 
solid geometry, they must attend: a “class ‘in practical 
drawing. To obtain admission to the mechanical or 
electrical engineering classes, students must have passed 
in workshop mathematics, or a test in arithmetic, while 
students proceeding to the second year's course {must 
have passed in mathematics, or attend a mathematics 
class concurrently. Students of metallurgy must’ either 
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first or concurrently attend classes in inorganic chemistry, 


and no student is admitted to the practical course in | 
either of these subjects unless he has taken the theoretical | 


course in the same stage previously, or takes it during | t ) ) 
| of the thirty apprentices is based—(A) On the record of 


the same session. 

The fees for the various courses or groups of subjects are 
merely nominal, and all the classes are held in the even- 
ings, with the exception indicated below, the teachers 


being largely selected from the staff of the works. The 


recommended by | 
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Mechanical Engineering Course is spread over five ycars 
as follows :— 
First YKAR. 
Machine Construction and Drawing. 
Mechanical Engineering (Preparatory). 
Practical Mathematics (Preparatory). 
Practical Plane and Solid Geometry (Stage 1). 
Seconp YKAR. 
ba Machine Construction and Drawing (Intermediat 
Advanced) 
Practical Mathematics (Intermediate). 
Mechanical Engineering (Intermediate). 


or 


Tuirp YEAR. 
Practical Mathematics (Advanced), 
Mechanical Engineering (Advanced). 
Fourtu YEAR. 
Machine Construction and Drawing (Advanced), 
Electrical Engineering (first year’s course). 
Inorganic Chemistry (Theoretical and 
Stage 1). 


Practica), 


ivrn YEAR. 
Practical Draughtsmanship: 
Practical Plane and Solid Geometry (Stage 2). 
Metallurgy, Theoretical and Practical (Stage 1). 


The Electrical Engineering Course is as follows: 
First YEAR. 

Same as Mechanical Engineering first year. 
Second YEAR. 

Same as second year of Mechanical Engineering, 
with the exception that the first year’s course of Elec. 
trical Enginecring replaces that in Mechanical Engi- 
neering. 

Tuirp Year. 

This is the same as the third year of the Mechanical 
Engineering course, with the addition of Electrical Engi- 
neering. 

Fourtu Year. 

Electrical Engineering (Honours Course). 

Mechanical Engineering (Intermediate). 

Inorganic Chemistry — Theoretical and 
(Stage 1.) 


Practi 


Theoretical and Practical Metallurgy is also taught ia 
two stages. 

The incentives offered to studious youths are numerous. 
The Committee of the Institute offer valuable money 
awards for individual subjects, as well as: prizes fo 
attendance coupled with examination successes. Ther 
are further additional prizes awarded by friends of thx 
Institute, the Board of Education, City and Guilds o! 
London Institute, and the Union of Lancashire and Chi 
shire Institutes. For the information of parents and gua 
dians lists of the successful students are published 
annually. 

It is to special educational facilities that the Lancashir: 
and Yorkshire Railway Company attaches importance at 
Horwich, and promotion in the shops takes place large! 
by the results of the examinations. 4 Out of }the most in 
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dustrious youths thirty are selected each year, and are 
given two half days during each week in order to 
attend special afternoon classes for general study, in 
addition to their afternoon class work. The selection 


examination reports of the previous years, regularity of 
attendance at classes, absence due to illness being taken 
into account; (B) on timekeeping and workshop conduct. 
The mere fact of good timekeeping without any effort to 
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vain technical knowledge gives, however, no distinct 
preference. ; 
There are about 3500 hands employed in the Horwich 
works, out of which number about 400 are boys. These 
are chiefly apprentices of the artisan class, who are not 
“bound.” Premium apprentices also form part of the num- 
ber, and to these the privileges of the admirably-managed 
Institute are equally available. We are informed that the 
company is wellsatisfied with the work done by the Insti- 
tute, the effects produced on the youths having been ex- 
tremely gratifying. The Institute has provided a means 
whereby those who eare to help themselves are helped. 


STOCKPORT GAS ENGINE WORKS. 


THERE was a peculiar appropriateness in the alliance 
of the Stockport Gas Engine Works with those of Richard 
Hornsby & Sons, at Grantham, for both works have helped 
to make history in connection with the evolution of the 
internal-combustion engine—the one with gaseous, and 
the other with liquid fuel. The Stockport works were 
established in 1878 by Mr. J. E. H. Andrew, who had till 
then made tobacco and textile machinery his study. As the 
result of a visit to the Paris Exhibition of that year, Mr. 
Andrew entered into an arrangement to build and sell in 
the British Isles and the Colonies engines designed 




















Fig. 1—-THE BISSCHOP GAS ENGINE 


according to the Bisschop patents. Those readers of THE 
ENGINEER who have followed the history of the internal- 


combustion engine will recall the almost  toy-like 
Bisschop motors of from } to 14 man-power, whizh 


resembled closely in principle the Otto and Langen 
atmospheric engine, but it may not be out of place here 
to give the chief characteristics of the Bisschop motor. 
The charge of gas and air was admitted into the vertical 
cylinder at atmospheric pressure and ignited by a flame. 
The force of the explosion thus produced drove up the 
piston, which was attached to the crank, while the 
pressure of the atmosphere plus the energy stored up in 
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| enone of 4 man-power, which was built at Stockport. 
Limited to such tiny units, it seems rather remarkable 
that over 3000 of these engines were sold. After about 
five years, however, the demand commenced to fall off, 
|for the principle would not admit of reasonably large 
| sizes being made with any chance of successful competi- 
| tion with engines built on the Otto system. 


| took up the control of the works, being joined by Mr. 
A. R. Bellamy. These gentlemen came into contact with 


Mr. H. Williams, of Wigan, who was experimenting at | 


Burscough, near Stockport, with an engine of his own 
invention, which had a cycle of operations closely 
resembling that of Clerk’s engine. Mr. Williams threw 


in his lot with Mr, Andrews, and the result of the alliance | 


was the original Stockport gas engine, the first being sent 
| out of the works in 1882. Fig. 2 represents a general 
view of this interesting engine, rated at 2 nominal horse- 
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Upon the | 
death of Mr. Andrew his brother, Mr. C. H. Andrew, | 
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| lightinstallations was, however, operated by an early double- 
| acting Stockport engine in the Lyric Theatre, London. 
| The works at Stockport now became too small, and 
new premises were built, and were opened on the present 
| site at Reddish in 1886. As soon as the Otto patent 
expired in 1890, the works were prepared for the 
market with a four-cycle engine of approved design, fitted 
with a self-starting apparatus. This engine was made 
| for, at that time, exceptionally high powers. For instance, 
| a tandem engine, claiming to be the largest in the world, 
and capable of developing 400 indicated horse-power, was 
built to drive a paper mill. It had 25in. by 36in. cylinders, 
| and gave its full power on producer gas at 125 revolutions, 
with a compression of 60 lb. to 70lb. per square inch, 
Although not entirely successful, this engine marked the 
opening of a new era in gas engine construction. The 
| construction of the old two-cycle Stockport engine was 
then dropped. 


| 
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Fig. 4—PLAN OF THE STOCKPORT GAS ENGINE WORKS 


power. 
the compression is effected in an auxiliary pump, an 
explosion at every revolution being obtained. The hori- 
zontal motor and pump cylinders are placed opposite to 
each other upon a bed, through which the compressed 
charge is conveyed from one cylinder to the other. Each 
cylinder has a trunk piston, and the crank shaft is placed 
between the two. The engine has two slide valves, one 
vertical for admitting the charge, and the other horizontal, 
with a cavity for carrying the flame for ignition. The 
latter, it should be mentioned, was ultimately superseded 
by a hot tube. The two pistons move alternately in and 
out, the forward stroke of the pump drawing the 
charge through the admission valve, while the corre- 
sponding back stroke of the motor piston uncovers 
the exhaust port and expels the products of combustion. 
The following back stroke of the pump piston, corre- 
sponding with the forward working stroke of the motor 
piston, compresses the charge through the same slide 








It is a two-cycle single-acting engine, in which | 


From the foregoing retrospect it will be gathered that 


| the firm’s connection with gas engine building dates back 


to the pioneer period. In the meantime, the business 
had been converted into a “limited liability ” company 
in 1885, with Mr.C. H. Andrewaschairman. This gentle- 
man shortly afterwards retired, and Mr. Bellamy became 
managing director. In 1896 Richard Hornsby and 
Sons, Limited, took over the factory and business, 
and since that date the capacity has been practi- 
cally doubled, the works employing at present about 550 
persons. They are engaged in purely manufacturing 
operations, being administered from the head offices of 
the firm at Grantham. 

The works at Reddish cover an area of about 54 acres, 
and, as will be seen from the accompanying plan—Fig. 4 
—have been laid out in a very compact manner, and with 
due regard to systematic production, effective organisa- 
tion, and the general comfort of the workpeople. Refer- 
ring again to the plan, it will be seen that the works 

















Fig. 2—OLD DESIGN OF STOCKPORT GAS ENGINE 


the fly-wheel forced the piston down again into the 
partial vacuum caused by the cooling of the gases, which 
was effected by the cylinder walls. The cylinder was | 
closed at both ends, and devoid of water jacket. Above 
was a crosshead carried in a guide from which the 
connecting-rod worked downward on to the motor shaft, 
the connecting-rod being parallel to the piston-rod on the 
up stroke. The distribution of the gas and air, and dis- 
charge of the exhaust gases, was effected by a trunk 
— valve driven by an excentric on the crank 
shaft. 


The charge was sucked in for the first one- | 


third of the up-stroke, and then exploded by an external | 
flame being sucked in. 


Fig. 1 represents a Bisschop | 


| 40 








valve into a hollow chamber in the bed. The pressure 
then opens a valve in the working cylinder, and, the | 
exhaust port being uncovered, the incoming charge helps 
to drive out the products of combustion. The return 
stroke of the motor piston closes the exhaust port, igni- 
tion follows, and the cycle recommences. This type of 
engine, with a single motor cylinder, was made in sizes | 
from 2 to 10 nominal horse-power, and was also | 
made double-acting of the vis-a-vis type up to! 
indicated horse-power. At least 2500 of these | 
original engines were made, and although their operation | 
was satisfactory, they were found extravagant in the con- | 
sumption of gas. One of the first gas-driven electric 





Fig. 3— 


-MODERN STOCKPORT GAS ENGINE 


embrace brass and iron foundries with most approved 
appliances, pattern stores, pattern shop, smithy, stores 
for finished parts and raw materials, machine shops, 
erecting shop, test shop, painting and packing shop, 
power house, offices and mess rooms. The shops are 
so arranged with regard to one another that the raw 
materials entering the premises at the top right-hand 
corner pass first into the foundries, from the foundries to 
the machine shop, thence to the erecting and testing 
shops, and afterwards to the painting and packing shop. 
From the packing shop they are conveyed out of the 
works by means of a tramway. The power-house con- 


| tains four Stockport gas engines, which supply practi- 
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eally the whole of the power for driving and lighting 
the works. One of these engines is capable of 
developing 190 horse-power, and the remaining three | 
are rated at 100 horse-power. They all work with pro- 
ducer gas. The largest engine drives a 140-kilowatt 
dynamo for supplying current to motors for operating 
machine tools, while one of the three 100 horse-power | 
engines drives half of the machinery in the erecting shop 
by belts and a lighting dynamo. The other two drive 
lighting sets, and all run in parallel. There are two 
suction gas and one Dowson pressure gas plants for 
supplying the gaseous fuel. The shops are lighted by 
enclosed are lamps and flame are lamps, and a tempera- 
ture of 55 deg. can be kept in the shops by means of a 
steam heating plant designed on Ashwell and Nesbit’s 


Slates 


| chambers. 


| serap metal. 
works stores department upon order cards, which are sent | 


| and roofed in; but amply ventilated, the floor being of 


steel plates resting on steel girders. When first built, 
the core stoves were heated by coke furnaces, but they 
have since been converted into producer gas heated 
The capacity of the three stoves is 328 cubic 
yards, and the amount of coke burnt per twenty-four 


hours is 16} ewt., or 1154 ewt. per week, while the atten- | 


dance required is only 2} hours per day. It has been 
noticeable with coke firing, is now obviated and the cores 
are more uniformly dried. In our illustration, Fig. 7, the 
air hoist for the foundry is shown arranged for tupping 
All orders for castings are issued from the 


to the pattern stores. When the patterns reach the 
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Fig. 5—-CROSS SECTION OF FOUNDRY 


This necessitates the employment of a 
Lancashire steam boiler working at 5}b. pressure. The 
warming pipes in the shops are carried overhead. A 
cooling tower, with the necessary pumps, completes the 
power plant, and serves to economise the water consumed 
in cooling the gas engine cvlinders. 

The excellent foundry is illustrated in transverse section 
in Fig. 5, and a general view of its interior is given in 
Fig. 11, page 270. the transverse section being taken on 
the line AB of Fig. 4. It has an area of 1642 square | 
yards available for moulding, and the output last year | 
was 3500 tons of castings, or 2°1 tons per square yard. 
The roof is of slate and glass, with extensive ventilators. 
The fettling shop has a‘ Belfast” roof, well ventilated | 
and lighted. The floor of the middle bay of the foundry | 
is covered with sand to a depth of about 2ft., and, as most 
of the work is done in boxes, no moulding pits are | 
required. There are two cupolas, with shells 5ft. diameter 
and 39ft. high. For these a direct-acting pneumatic 
hoist, capable of lifting two tons at a speed of 38ft. per 
minute, is provided. For handling materials quickly in 
the foundry there are five electric travelling cranes—two | 
in the main bay of 25 and 5 tons capacity, one in the 
fettling shop, 20 tons capacity, besides 2-ton and 5-ton 
cranes on the cupola and core stove sides of the foundry. 
In addition to these, there are five 1-ton pneumatic jib | 
cranes with arms 20ft. radius, which are shown on the 


vacuum system. 


Fig. 6-SECTION OF CUPOLA 

plan, and a loco-jib crane driven by a 13 brake horse- 
power petrol engine. The power for the pneumatic 
cranes is obtained from an air compressor in the 
power-house. There are, however, in the foundry 
two electric motors, one of 40 brake horse-power for 
the cupola blower and one of 40 brake horse-power 
for driving sand mills, rattlers, &e. &e. The sand 
appliances include grinding mills, sifters, moulding sand 
mixer, tripod sand shaker, and a pneumatic self-emptying 
riddle. Of moulding machines and rattlers there are 
several, other contents including a pickling tank, Piflin 
furnaces, and a weighing machine. 

The cupolas are of the solid bottom-type having no | 
receivers. Air is introduced at the bottom, and the | 
tuyeres are arranged as shown in Fig.6. The area of the | 
tuyeres at the discharge end is 84 square inches each, 
giving an air velocity of 2500ft. perminute. Each cupola | 
is capable of melting 10 tons per hour, and the volume of | 
air supplied at a pressure of 28in. water is about 
360,000 cubic feet per hour, or 36,000 cubic feet per ton 
of iron, while the coke consumption is 14 ewt. per ton, 
excluding the bed of 6} cwt. Mr. Bellamy estimates the 
heat efficiency of these cupolas at 49 per cent., on the 
assumption that the calorific value of the coke is 
12,000 B.Th.U. The raw material is brought to the 
cupolas by means of the air hoist, Fig. 7, and overhead 
tramway seen in the right-hand corner of the plan. This 
handles 30 ewt. per journey, and two men are easily 
capable of dealing with the quantity of iron, coke, &c., 
required, The charging platform is completely enclosed 








foundry a check giving the pattern number is hung on a 
board in the foundry office, and there it remains until the 
pattern is returned from the foundry to the store. The 
order card reaches the foundry along with the pattern, 


| and is there filed away in a drawer for the convenience 
| and guidance of the foundry foreman in giving out his 
| orders. 


A piecework system is employed, the moulders’ 
prices being fixed for each article, and castings rendered 
defective by faulty moulding are debited against each 
man. The core makers are paid for each core, or part, 
when the complete core has more than one part. 


Dressers are paid on the tonnage dressed, and the labourers 


participate in the bonus. This does not apply to the 
general foundry labourers. 

Systematic organisation prevails throughout the whole 
of the works, commencing in the offices and finishing in 
the workmen’s messrooms. For workshop use, photo- 


| graphic prints are made in two standard sizes, which 


facilitates filing and storing. They are all numbered and 








Fig. 7—AIR HOIST APPLIED TO TUPPING PURPOSES 


mounted, given out on the check system, and revised 
monthly. In the shops the distribution of the templates, 
limit gauges, and jigs is similarly organised, while the 
inter-working of the various departments is such that the 
stocks in the works can, if necessary, be accurately stated 
every night. The main building,comprising the machine 
shop—Fig. 9—280ft. long, and the erecting and testing shops 
—Figs. 10 and 12—240ft. long, is served by a central tram- 
way with branches to the foundry, packing shop, and gas- 
plant erecting shop. Overhead electric travelling cranes 


| of various capacities are carried on rails, as shown in 


Figs. 10 and 11, while the erecting department has a 
number of one-ton electric jib cranes of 15ft. radius for 
lifting the heavy work on to the machine tools, &c. In 
this department the tools are placed along the sides of 
the building, leaving the middle portion for the erectors. 

In the machine shop high-speed steel is used almost 
entirely for milling and drilling operations. Amongst the 
heavier lathes some ingenuity has been displayed in con- 
verting these from belt-driven into motor-driven machines 
by placing an electric motor on a separate bed-plate and 





gearing up to the fixed headstock. The variation of 
speeds required is obtained by switches. Space will only 
allow of the mention of a few of the special machine tools 
and operations observed. For boring the cast iron 
cylinder liners, for instance, Buckton’s snout boring 
machines are used. These have been fitted with a quick. 
reversing motion for withdrawing the tool at the end of 
the cut. The pistons of the gas engines, after being 


| found that the tendency to burn the cores formerly | rough turned, are finished on grinding machines, and so 


are valve spindles and plugs for cocks. Mr. Bellamy is a 
strong advocate of grinding for this class of work, as he 
finds that articles so treated wear better than those 
finished by tools. With regard to drilling and tapping 
machines, both classes of work are as far as possible done 
on one and the same machine with multiple spindles, no 
hand tapping ‘being thus required. The beds of the 
engines are treated on one of Hulse’s double-headed 
planing machines with traversing cross-slide arranged at 
an angle to plane the crank shaft bearing surfaces, 
Another machine by the same makers is used for simu!- 
taneously boring, facing, and turning the cylinders for the 
liners, and the bearings for the crank shafts at right 
angles. This machine has two separate drives and auto. 
matic feeds. It may here be stated that separate liners 
are used in all sizes of engines, these being secured at one 
end only so as to allow of free expansion when hot. 
The other end of the liner slides in a bearing, and has two 
grooves fitted with rubber rings to ensure water tightness. 
Hetheringtons are the makers of a second and larger 
machine for simultaneously performing the operations 
just mentioned. For turning and cutting off piston rings 
Webster and Bennet’s well-known double-headed machine 
is used. For cutting keyways_ in shafts and fly-wheels 
two electrically-driven vertical machines are employed, 
and it is worth recording that the shafts of the large size 
engines from 190 horse-power and upwards have tan 
gential keyways, while those below this size are of 


Fig. 8-THE BELLAMY COMBUSTION CHAMBER 


rectangular section. The crank shafts are made from the 
solid, the webs being cut out by means of an electrically- 
driven slotting machine by Hetheringtons. The works 
are equipped with their own gear-cutting machines. Skew 
gearing is much used for operating the valve mechanism 
of the Stockport engine, and these gears are cut on a 
machine built in Leipsic. 

While on the subject of valve mechanism, attention 
may be called to Messrs. Hornsby’s practice in connec- 
tion with exhaust valves. These for engines up to and 
including those of 135 brake horse-power are of solid mild 
steel. Above this size the valves are water-jacketed. 
They are made of two solid forgings, welded together 
round the largest diameter by means of the oxy-acetylene 
process, the stem of the valve being bored out and fitted 
with flow and return pipes for the supply of cooling water 
to the valves. For smaller sizes of engines the valves are 
made with a cast iron head and steel stem, which is 
screwed into and riveted over the head. The main bear- 
ings for the crank shafts are provided with ring lubrica- 
tion, and the journal has a slight flat milled along it at 
that portion of its cireumference where the pressure due 
to the explosion of the engine is felt the least. The space 
formed between this flat and the bearing forms a pocket 
for the accumulation of lubricant, and conduces to sweet- 
ness of running. 

One of the chief sources of trouble in large gas engines 
is the liability of the combustion chamber in the cylinder 
head to fracture, owing to the walls of the combustion 
chamber and the water jacket being connected by 
solid necks. To obviate this danger, Mr. Bellamy 
has patented the combination shown in Fig. 8, 
in which the walls of the combustion chamber and 
water jacket are permitted to expand differentially. 
This is effected as shown in the drawings. The drawings 
also show alternative methods of introducing compressed 
air for starting, one means being by fitting an inner valve 
concentrically inside the changing valve A, and the other 
arrangement is by fitting the compressed air valve inside 
the exhaust valve B. It will be seen that the upper half 
of the water jacket wall d? is more or less independent of 
the lower half by having a narrow belt or space between 
the two halves. This space is afterwards covered by 
plates and packing, as shown at h, to keep in the water, 
and also permit of difference of expansion and contrac- 
tion. Tointroduce the sparking plug a neck d' is cast on 
the combustion chamber wall d, and this neck reaches to 
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the water jacket wall @%, but is not attached thereto. The 
gap between the neck and the wall is*afterwards enclosed 
by means of a water-tight cover e. The lower or exhaust 
valve neck being separate from the lower water jacket 
wall leaves a circumferential space between the two which 
is similarly covered by means of an expansion ring f to 
make a water-tight joint. The appearance of this head is 
well shown in the general view of a modern Stockport 
gas engine—Sig. 38. This engine has a cylinder 24}in. 
bore by 80in. stroke, and gives 190 brake horse-power on 
suction gas at 170 revolutions per minute. The self- 
starting pump apparatns is shown in the foreground, the 
compressed air being conducted into the combustion 
chamber through the charging valve at the top. Hit- 
and-miss governing is retained, and a two-way cock is 
fitted for introducing either town’s gas or producer gas. 
Forced lubrication is fitted to the cylinder and exhaust 
valve spindle and ring lubrication to the crank shaft. 


OBITUARY. 


HENRY CLIFTON SORBY. 


Tur death is announced of Dr. Henry Clifton Sorby, 
the eminent Yorkshire scientist; it took place at his 
home, Beech-hill-road, Sheffield, on the 9th inst. Dr. 
Sorby, who was in his eighty-second year, was born at 
Woodbourne, near Sheffield, on May 10th, 1826, was 
primarily educated at the Collegiate School, in that city, 
and afterwards had the advantage of private tutors. His 
parents being sufficiently wealthy to leave him well- 
endowed with means, he was able to follow the scientific 
inclinations which he showed from his boyhood. In this 
respect, he was entirely self-taught, and the self-reliant 
methods of study he adopted enabled him to break new 
ground, to formulate new theories, and take up many 
aspects of scientific research, as chemist, geologist, 
archeolgist, naturalist, Egyptologist, and so on. As 
an original investigator his work has been _practi- 
cally recognised by various learned societies. In 1853 
he was elected a Fellow of the Geological Society 
of London, and was in 1869 presented with the Wool- 





important harbour of Sandwich has been almost entirely 
destroyed.” EXHAUST STEAM TURBINES.* 
In 1901, Dr. Sorby, as Vice-president of the University No. I. 
College, presided at the distribution of prizes in connec- : bai 
tion with the Technical School, and gave an address on | _ THIS system of developing power by utilising the exhaust 
“Theory and Practice.” In this he stated that “about from steam engines in lows-grenenee turbines, invented by Pro- 
thirty-six years before he pointed out how they could fessor rE the year a the only ame “a 
investigate the microscopical structure of iron and steel. | een dun nian medio a mae por a 
Hod rend & _— before pe Pr yh eargpessr at i?“ idea was to turn to profitable account the immense quantities 
1s Specimens were exhibited before members of the | o¢ steam escaping to waste into the atmosphere, from large 
Royal Society, and were thought to be very pretty. For | mines and factories, and from which it seemed to him possible 
twenty-three years nobody did anything or took the | to obtain considerable additional motive power. For this, 
slightest interest in the subject ; nobody seemed to think | however, an engine in which low-pressure steam could be 
anything would come of it. But at length the Iron and | efficiently utilised was essential, and until the introduction 
Steel Institute asked him to write a paper on the subject, | of steam turbines such an engine did not exist. Another 
which he did, and the result was that the microscopical | difficulty was that the main engines in steel works and mines, 
examination of iron and steel was now looked upon as one | which have the largest consumption of steam, are worked 
of the most important things in practical science. intermittently, and some means of regulating the flow of 
| exhaust steam was therefore an indispensable condition of 





success. 
In the course of his studies M. Rateau, having been led 
ROSYTH NAVAL ESTABLISHMENT. | seven years ago to design a steam turbine capable of giving a 
ao | very high efficiency, and also a system for regulating the flow 
WE have been supplied by the Admiralty with a map | of steam, proceeded to embody his inventions in an experi- 
showing the position and general lay-out of the naval | mental plant erected at the Bruay mines in August, 1902. 
establishment which is to be constructed at Rosyth in | The applications of his method have since increased year by 
the Firth of Forth, a little to the west of the Forth Bridge. | year, and in October, 1907, 80 installations were at work, or 
This map we have pleasure in reproducing herewith. The | in course of construction. The total power thus utilised, and 
undertaking is estimated to cost £3,000,000, exclusive of | formerly wasted, amounts to 70,000 horse-power. 
machinery. We have already dealt with the scheme at some The use of turbines a necessity.—Before going further, it 
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laston Gold Medal for his application of the micro- 
scope to the study of rocks. He was President of | 
the society from 1878 to 1880. In 1857 he became a/| 
Fellow of the Royal Society, and served on the Council | 
in 1876 and 1877, receiving in 1874 one of the two gold | 
medals given by the late Queen. He was one of the | 
eighteen foreign members of the Academy of the Lynxes 
in Rome, the oldest scientific society in the world. In 
1872 he was presented with the Boerheave Medal of the 
Dutch Society of Science, which is awarded once in 
twenty years to the one who has done most to advance 
geology and mineralogy in that period. He was Presi- 
dent of the Royal Microscopical Society in 1875, and was 
re-elected in 1876 and 1877. In 1876 he was appointed 
the first president of the Mineralogical Society of Great 
Britain and Ireland. The University of Cambridge con- 
ferred the honorary degree of LL.D. upon him in 1879. 
For a number of years he was one of the secretaries of 
the Geological Section of the British Association, and 
was president of that section at the Swansea meeting in 
1880. When the British Association visited Sheffield in 
1879, he was one of the local secretaries, and was subse- 
quently elected to the Council. He was also a member 
of the Imperial Mineralogical Society of St. Petersburg, 
the Dutch Society of Science, the Mineralogical Society 
of Brussels, a correspondent member of the Lyceum of 
Natural History, and of the Academy of Natural Science in 
New York, the Academy of Natural Science in Philadel- 
phia, and of many British societies. In Sheffield he was 
president of the Literary and Philosophical Society in 
1852. He was re-elected to that office several times, and 
on the occasion of his completing his fifty years’ connec- 
tion with the society he was again re-elected to the chair 
and presented with his portrait, alike to celebrate the 
jubilee, and, in the words of the inscription, “to com- 
memorate his world-wide scientific reputation.” 
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Dr. Sorby rendered conspicuous service to his native | 
city, and notably in the establishment of the Technical | 
School, which is now a Department of Sheffield University. | 
He worked hard to secure the success of that institution, | 
and, on its being successfully established, was appointed | 
its first Chairman. He was also one of the most generous 
contributors to its funds. Dr. Sorby was President of 
Frith College from 1882 to 1897. In the latter year the 
College became the University Co'lege of Sheffield, and 
he resigned in order that the Duke of Norfolk might be 
elected to the presidency. He remained, however, on the 
governing body of the College, and on the Charter for a 
University being granted, he was appointed to the 
Council, was a member of the Committee for the 
Department of Applied Science, and held both these 
positions up to his death. 

_In 1879 he commenced the study of marine biology on 
his yacht Glimpse, and that branch of science continued 
to engage his attention very closely. “ The reputation he 
had gained as a student of the waters,” says the Sheffield 
Telegraph, “caused him to be nominated on the Royal 
Commission on the Drainage of London in 1882. He 
had previously lived on his yacht in the Thames, investi- 
gating the origin of the sand bank at Crossness, but in 
connection with the important work he did for the Royal 
Commission—the results of which are to be found in two 
books of evidence given by him before the Commission— 
he lived on his yacht 240 days, and spent seven hours 
each day at his labours. The evidence he gave was 
looked upon as of an exceedingly valuable character, and 
it very considerably influenced the decisions of the Com- 
mission. He went onin later years to investigate the causes 
of local changes in the sea and rivers on the coasts, such 
as that in the Isle of Thanet, where an important channel 
used by ships in early times has been completely closed. 
Nearly all trace has been removed of a stream, probably the 
so-called Ebbsfleet, where the Saxons landed, and the 





THE NAVAL BASE AT ROSYTH 


length, but we may say here that the principal items are a | will be well to demonstrate that to obtain a good efficiency 
basin, having an area of 524 acres, with a projecting pier, | from exhaust steam a turbine must be used. This is shown 
giving a total wharfage of 7108ft., and the depth of water is | by the well-known entropy diagram, which is constructed by 
38ft. 8in.; an entrance lock, available for use as a dock, 850ft. | plotting the temperatures as ordinates, and the quantities of 
long, 110ft. wide at entrances, and 36ft. deep over sill at low | heat divided by the absolute temperatures, in other words, 
water of spring tides; a straight river wharf, 2733ft. long | the entropies, as abscisse. 

with 36ft. depth of water at high water of neap tides. This 
wharfage is to be carried sufficiently deep to enable berths to 
be ultimately dredged to 36ft. at low water of spring tides; 
an emergency exit, 110ft. wide, from the basin, with a depth 
similar to the basin ; a space for stacking coal is provided on 
ground at the south of the entrance lock; a dry dock, 750ft. | 
long, 100ft. wide at the entrance, and having 36ft. depth of 
water over the sill. This can be subdivided for use as two 
separate dry docks, 450ft. and 280ft. in length respectively ; 
and a boat slip, 200ft. by 130ft. wide, one half of which is 
covered with light roofing. A basin for submarine boats 
and temporarily for destroyers, 600ft. by 470ft., with 
a depth of 15ft. at low water of spring tides. A float- 
ing dock, 250ft. long, will be provided, together with 
jetties for twelve submarines and six destroyers. An 
approach channel to the entrance lock will be dredged toa 
depth of 36ft. at low water spring tides, and a bottom width 
of 1050ft. Railways of the ordinary gauge are provided 
generally, and will connect up with the North British Railway 
Company’s system. The scheme includes the usual equip- 
ment of railways, cranes, &c., and also workshops, storehouses, | 
and quarters for officers. Electric light and power will be 
provided for the whole of the establishment. Reserve space 
is provided for two future docks parallel with that shown on 
the map. 
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Pressures. 





inne =e + Entropy 
Fig. 1—-ENTROPY DIAGRAM 


If 1 kilo. of dry saturated steam be allowed to expand from 
a pressure of 8 kilos. per square centimetre (150 Ib. per square 
inch) to 1 kilo. per square centimetre (14°7 lb. per square 
inch, = atm. pressure), which are the usual working 

THE AssoctATION oF ENGINRERS-IN-CHARGE.—Arrangements conditions in mines or steelworks for engines discharging to 
have been made for the members of the Association to visit St. atmosphere, the corresponding entropy diagram is formed 
Paul’s Cathedral on Saturday, March 2lst, at 2.30 p.m. | by the trapezium A DEB, Fig. 1, the area of which is 











Members will assemble on the west steps, at 2.15 p.m., where *Summarised translation of a Paper read by Professor Auguste Rateau 
they will be met by the Archdeacon, before the Society of Belgian Engineers, February, 1907, 
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| 
82°5 calories (= 326 B.Th.U.), and the theoretical consump- | 
tion of steam K = 7°6 kilos. (16°7 1b.) per horse-power hour. 
If the engine exhausts to a condenser, in which the absolute 
pressure is ‘10 kilo. per square centimetre (1°6 lb. per square 
inch), the entropy cycle will be the trapezium CA DE BF, | 
having an area of 155°5 calories (= 615°7 B.Th.U.), and the | 
theoretical consumption of steam K 4°7 kilos. (10°3 1b.) | 
per horse-power hour. 

According to these figures, the economy in the consumption 
of the engine obtained by thus condensing the steam should | 
be 46 per cent., but it is well known that in practice it is | 
scarcely ever 25 per cent., and does not on an average 
exceed 15 per cent.; this considerable difference shows that | 
when reciprocating engines are worked with low-pressure 
steam there are heavy losses, which do not occur with high- 
pressure steam. 

It is also well known that with low-pressure steam only a 
relatively small part of the expansive force of the steam can | 
be utilised. However large the cylinder, it is never large 
enough in practice to allow expansion to be complete, and | 
even if it were possible to make it of the necessary dimensions, 
it would still only give a relatively poor efficiency. If. how- 
ever, instead of a reciprocating engine a turbine be used, 
the working conditions are altered, because low-pressure 
steam can be completely expanded, and the vacuum formed 
in even the best condensers utilised to the best advantage. | 
With the considerable speed of discharge in these engines, 
and the immense outlet capacity resulting from it, it is quite 
possible to have a turbine utilising a flow of many thousand | 


pounds of low-pressure steam, and yet retain its dimensions | 


within moderate limits. 
On the other hand, the lower the pressure of the steam, the 
higher the efficiency of the turbine, because the losses due to 


friction of the wheels in the steam, and leakage through the | 
| heat utilisation is 


joints between the fixed and the rotary parts are diminished. 
These two sources of loss being sensibly in proportion to the 
specific weight of the fluid, the larger the specific volume of 
the latter, the smaller will they be. 


Combined Diagram 
12. 
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| the object being to expand the steam as completely as 


| improvement in the vacuum from 90 per cent. to 96 per cent., 


| 350 deg. Cent. (= 660 deg. Fah.). 


| calories ( 


by successively utilising a reciprocating engine and a turbine, 


possible from one end of the engine to the other. In order 
to base our calculations on the best working conditions, while 
keeping within the limits of modern every-day practice, we 
will take a compound or a triple-expansion reciprocating 
engine, working at a high admission pressure of 235 1b. per 
square inch, a good vacuum of 96 per cent., and steam super- 
heated to a temperature of 350 deg. Cent. (660 deg. Fah.). 
Turning to the entropy diagram—Fig. 1—we see that by 
increasing the steam pressure from 118lb. to 2351b. per 
square inch, the area of the diagram has been enlarged by 
16 per cent.; an increase of 14°5 per cent. corresponds to an 


and 21 per cent. is due to the use of steam superheated to 
Lastly, if the entropy 
cycle GHIJ KL is obtained, the total area of which is 
235°6 calories (= 932°5 B.Th.U.), the corresponding theo- 
retical consumption will be K 2°67 kilos. (5°81b.) per 
horse-power hour. 

Comparing these two cycles, the highest and lowest, we 
see that in the latter, with non-superheated steam at an inlet 
or admission pressure of 8 kilos. (= 1181lb. per square inch) 
and an outlet pressure of *10 kilo. (= 1°51b. per square inch), 
the area C DEF is 155°5 calories (= 615°8 B.Th.U.). Since 
the total number of heat units in 1 kilo. of liquid is 612°4 | 
2425 B.Th.U.), the coefficient of heat utilisation is | 





615°S _ 
2425 
In the second entropy cycle which may, as we have seen, | 
be obtained in every-day practice, the theoretical number of | 
calories is 712°9 (=2800 B.Th.U.), and as the area of the | 
diagram is 235°5 cals. (= 932°5 B.Th.U.), the coefficient of | 
932°5 on 
- = $3 per cent. 
2800 | 
To calculate the total amount of heat utilised in an engine | 
we will, taking a moderate estimate, assume that the | 


25°4 per cent. 





| at Bethune lasts about one minute ten seconds. 
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Fig. 2—COMBINED CARDS AND ENTROPY_YDIAGRAM OF MARINE ENGINE 


The foregoing remarks may be elucidated from entropy 
diagrams corresponding to the actual work of reciprocating 
engines. Here, for instance—Fig. 2—are the entropy 
diagrams of the 7554 horse-power triple engines of the French 
ironclad Charles Martel, taken from a paper by M. Lelong, 
Chief Engineer of the French Navy, in the ‘ Bulletin de 
l’Association Technique Maritime”’ (session 1899, page 142). 
The lower figure gives the combined p v diagrams for the three 
cylinders, taken with a Watts’ indicator; in the upper 
figure the same diagrams are transferred to a ‘‘ Theta-Phi’’ 
or entropy diagram. In the latter the area comprised 
between the lower line = 3 of the cycles and AD shows the 
enormous losses, resulting chiefly from incomplete expansion, 
in the third lower-pressure cylinder. Although the efficiency 
in indicated work in the first two cylinders is more than 
80 per cent. of the energy theoretically available in the 
steam, it falls in the third cylinder below 45 per cent. 

Another example is that of a modern 1000 horse-power 
quadruple-expansion engine, on which experiments have been 
made and the results published by Mr. O. P. Hood in the 
“*Proceedings of the American Institution of Mechanical 
Engineers,’’ November, 1906, page 221. The fourth cylinder 
in this engine works entirely below atmospheric pressure, and 
its actual calculated efficiency is less than 45 per cent., while 
the combined efficiency in the first three cylinders is about 
70 per cent. Entropy diagrams of this engine are given in 
Mr. Hood’s paper, and it is striking to note the loss in the 
fourth cylinder due to incomplete expansion, whereas in the 
three other cylinders expansion is complete. 

The preceding examples refer only to multi-cylinder engines, 
but in single-cylinder engines the loss by incomplete expan- 
sion is relatively still higher. It is in fact only in turbines 
that low-pressure steam can be utilised in a really profitable 
way, and unless this class of engine is used there is no advan- 
tage in improving condensers so as to give a good vacuum ; 
the point is otherwise of no importance, since in reciprocating 
engines no real gain is obtained by increasing the vacuum. 

Results of combining reciprocating engines and turbines.— 
The entropy diagram gives a clear view of the results obtained 


| the name by which M. Rateau has from the first designated 


efficiency of a high-pressure reciprocating engine and a low- 

pressure turbine (i.e., the ratio of work at the end of the 

crank shaft to theoretical work) does not exceed 76 per cent. 

Therefore it is possible under these conditions to utilise 

33 x ‘76 per cent.= 25 per cent. of the heat contained in the | 
water. 

This result compares favourably with that obtained in gas 
engines ; the corresponding consumption of steam would be 
3°5 kilos. (= 7°7 1b.) per brake horse-power, or approximately | 
5 kilos. (= 111b.) per kilowatt-hour. (Note here that if an 
efficiency of 80 per cent. be credited to the engines, which is | 
not at all impossible, the consumption of steam would be 
only 4°5 kilos. (= 10 lb. per kilowatt-hour. A further 
economy can be realised if there is an exchange of heat 
between the exhaust steam and the feed-water to the boilers, 
and a gain of about 8 per cent. may thus be effected.) 

Summarising these calculations, we see that the consump- 
tion may be reduced to 2300 calories (= 9108 B.T.U.) per 
brake horse-power hour, corresponding to 3°22kilos. (=7 1b.) 
of steam. Thisis almost exactly the same result as is given 
by the best gas and oil engines, and it is obtained without 
departing from working conditions easily realised in the 
present state of our mechanical knowledge. 

Speaking generally, therefore, we have shown that the best 
results can be attained by a combination of high-pressure 
reciprocating engines and low-pressure turbines. This is the 
solution of the problem offered by M. Rateau, and it is the 
logical sequence of his endeavours to utilise exhaust steam. 

Accumulators.—The apparatus by which the flow of 
exhaust steam from the primary engines is regulated, and 
which thus constitutes the essential and characteristic feature 
of the Rateau system, is the regenerative steam accumulator, 


it. Its principle is based on the use of a vessel contain- 
ing metals, liquids, or any other substances intended ,to act 
as a store or fly-wheel of heat. In this vessel the steam 
accumulates and condenses, if it enters in large quantities, 
the temperature and pressure in the accumulator rise 
simultaneously. When the exhaust from the primary engine 





| accumulator while fed from the winding engine only. 


is reduced or wholly checked, steam is re-evaporated in the 
accumulator, because the constant drain to the turbine tends 
to lower the pressure, and therefore the temperature. The 
agent of this re-evaporation is the heat absorbed during the 
first period of admission of the steam by the metal or liquid 
conductor in the accumulator. In practice the fluctuations 
of temperature are generally reduced to 2 to 4 deg. Cent. (—3 
to 5 deg. Fah.), corresponding to a variation in the pressure of 
1°6 to 21b_ per square inch. 

This regenerative accumulator was first made as shown at 
Fig. 3, which is a sectional drawing of the apparatus at the 
Bruay mines. It consists of a vertical iron cylinder, jy 
which shallow cast iron plates filled with water are arranged 
one above the other, the steam circulating between them. 
Less costly accumulators have since been introduced, and the 
plates replaced by scrap iron, and especially by disused iron 
rails. But the best system, and almost the only one now jn 
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Fig. 3-ACCUMULATOR AT THE BRUAY MINES 


| use, is the water accumulator, Fig. 4, comprising a horizontal 
| boiler filled with water, through the centre of which large 
horizontal pipes pierced with a number of holes are carried. 


The steam entering the pipes penetrates to the water through 
these openings in such a way that an active circulation is set 


| up, and almost the entire mass of water thus becomes an 


agent for absorbing and refunding heat. 


The diagrams, Fig. 5, taken with a recording-pressure 


| gauge, show the results obtained at the Bethune mines with 


The left diagram is from the 
The 
abscissa A B corresponds to once winding up the cage, which 
For fifteen 
seconds, from A to C, the winding engine sends steam to the 
accumulator, and the pressure in the latter rises to 1°‘11 


this type of accumulator. 



































Fig. 4-SECTION OF WATER ACCUMULATOR 


kilos.- per square centimetre (= 16°31b. per square inch) 
absolute. From C onwards the accumulator receives little 
steam, but it continues to supply the turbine, in which the 
pressure falls until the winding engine starts again at B for 
the next journey, and sends a fresh flow of steam into the 
accumulator. The second diagram was taken when the 
accumulator was fed both from the winding engine and from 
other engines working continuously. In this case the varia- 
tions of pressure were much less, not exceeding ‘73 lb. per 
square inch, instead of 1°5 lb. as before. In the latter case 
the exhaust valve had been differently adjusted, to allow of 
an increased pressure in the accumulator. 
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RAILWAY MATTERS. 


On the French Northern Railway many carriages are 
lighted by acetylene, and the results of using this method of 
jJlumination are said to be satisfactory. 


Aw edict was ivsued last Friday morning sanctioning 
the Shanghai-Hang-chau-Ning-po Railway Loan, the agreement 
for which was signed with the Wai-wu-pu the same afternoon. 


TE record of train accidents occurring on the railroads 
of the United States in January includes seven collisions and ten 
derailments, and one boiler explosion, eighteen accidents in all. 


Tue Italian State Railway authorities in Rome have 
just placed orders for 331 new locomotives, 215 being divided 
‘mong five Italian builders and 116 between three German 
concerns. 

Tur Diaro Oficial of Brazil of 2nd February contains 
a copy of a decree authorising the third and last section of the 
extension of the Central Railway from Lassance to Pirapora, a 
length of 90 kiloms., at a cost of 3,817,437 milreis (about £242,564). 


TuE French Journal Officiel of the Ist March publishes 
the text of a decree authorising the Governor-General of Algeria 
to contract a loan of 175 million francs (about £7,000,000) for 
yarious public works, including railway construction, port 
improvements, agricultural hydraulic works, telegraph and tele- 
phone works. 

Tue Seattle Electric Railway Company is making 
practical tests of various kinds of fenders for the purpose of 
deciding upon the type which will minimise accidents. Tests have 
been conducted at the company’s shops at Georgetown, Washing- 
ton, and those which have given vromise of proving satisfactory 
have been attached to cars. 


Tue Boletin Oficial of Argentina of 14th January con- 
tains a copy of a decree appointing a Commission to investigate 
with a view to the construction of a railway from Tinogasta to the 
Chilean frontier. The Bo/etin of 18th January contains a copy of 
a notice upproving the plans presented by the Ferrocarril Central 
del Chubut for the construction of a branch railway 7 kiloms. 
long. 

A rEpoRT from Constantinople, dated March 7th, says 
that M. Zinovieff, Russian Ambassador, has received instructions 
to give diplomatic support to the project of a line of railway from 
the Danube to the Adriatic, in which Servia is primarily interested. 
Thus far, however, no steps have been undertaken by the 
Russian Embassy, as the scheme itself has not yet been presented 
to the Porte. 

Tue Scottish railways have notified that, owing to the 
heavy decrease in traffic, the staff must be reduced. The Cale- 
donian Railway has issued circulars to the men giving them the 
vption of saying whether the men should be paid off by ballot or 
individually as necessity arises. On Sunday last the men unani- 
mously agreed to return the ballot papers unsigned. It is seven 
years since the Scotch railways reduced their staff. 


[x a report issued last Monday on the collision which 
occurred in a fog on January 13th between two passenger trains at 
Hillhouse, near Huddersfield, on the London and North-Western 
Railway, by which fourteen passengers were injured, as were also 
the drivers on both the engines, and a fireman and a guard, 
Lieutenant-Colonel Druitt says :—‘‘It is to be regretted that the 
evidence of the signalmen concerned is so conflicting, the collision 
being due to a mistake on the part of one of them.” 

THE Review of the River Plate (Buenos Ayres) reports 
that the Argentine Minister of Public Works has ordered the con- 
struction works on the following lines to be continued :—From 
Chumbicha and Rioja to Tinogasta and Andalgal4 : from Zuviria 


to Guachipas ; from La Toma to Dolores; Cerrillos to Rosario de 


Lerma ; Serrezuela to San Juan; Cejas to Antilla; Ledesma to 
Enbareacion ; Aminga branch on the Chumbicha-Rioja line 
prolongation to Bolivia of the Central Northern and the section to 
Santa Fé. 

Tue following semi-ofticial Note was recently issued in 
Rome :—‘‘ Signor Tittoni, the Italian Foreign Minister, has replied 


to the circular of the Russian Government which approves the | 





| 


Austrian and other railway schemes in the Balkans, and states | 


that the Russian Government, in compliance with the request of 
Servia, has instructed its ambassador at Constantinople to support 
the project for a railway from the Danube to the Adriatic. He 
declares that the Italian Government entirely accepts the ideas 
embodied therein.” 


| 


PREPARATIONS are completed for great railway activity | 


in Canada, as soon as the weather permits of renewed operations. 
In British Columbia, Ontario, Manitoba, Alberta, Saskatchewan, 
and the Yukon, important extensions are planned which will open 
up hundreds of miles of territory hitherto far removed from rail- 
way facilities. The enterprise in Yukon is of interest, especially 


to copper operators. It is intended by the British Yukon Com- | 


pany, which now connects White Horse with Skagway, to extend 
its line so as to take the rich copper deposits near Tankeena 
River. 

THE project for the connecting of Bray and Enniskerry 
by an electric tramway, which has just been set in motion again, 
is an old idea revived. Years ago the proposed route was surveyed 
for a light railway, but the venture did not come to anything. 
Now the affair has been advanced a step by the application for an 
Order in Council to construct an electric tram track between the 
places mentioned, and also for the lighting of Enniskerry. The 
proposed line will start at Bray Station, and proceed v4 the 
Dargle-road to Enniskerry, which is an alternative to the original 
proposal of running the line along the bank of the Dargle River. 


In his report to the Board of Trade concerning the 
collision which occurred during a dense fog on the London and 
South-Western Railway, near Wimbledon, on January 23rd, when 
three passengers were seriously injured and twenty-one others 
received minor injuries, Major Pringle says he finds the collision 
was brought about by the conduct of Driver George Bartlett, of 
the Southampton train which ran into the Leatherhead train. 
Bartlett, the Inspector observes, although warned by an audible 
explosion that the distant signal for the up through line at Raynes 
Park was at danger, failed to reduce his speed, and consequently 
did not observe the danger position of the home starting and ad- 
vanced starting signals. He adds: —‘‘ It is difficult to find adequate 
excuses for the failure of Guards Francis and Barlow to take some 
iction to check the speed of the train after hearing the detona- 
tion at the distant signal post.” 


ConTINUING the gradual process of bringing its line in 
Cornwall to a state of perfection, the Great Western Railway 
Company is about to commence two important improvements in 
the western end of the county. The first of these is the doubling 
of the section of the line between Angarrack and Hayle, a distance 
of about a mile and a-half. In carrying out this work incidental 
uterations to the line of route will be made with the object of 
improving and expediting the running. These will include a 
deviation of about a hundred feet to avoid the present curves at 
\ngarrack and Guilford. The doubling process will not necessitate 
the building of new viaducts, as those over which the line is 
carried were reconstructed some years ago for a double track. 
'he works are authorised and are on the point of commencement. 
"he second improvement is the abolition of the level crossing at 
Marazion and the substitution of a road bridge to carry the traffic 
over the line, 





NOTES AND MEMORANDA. 


Tue Transvaal gold output for the month of February 
amounted to 541,930 oz of fine gold, of the total value of 
£2,301,971, being a decrease of 18,399 oz. in weight, and of £78,135 
in value, as compared with the January return. 

THERE is a likelihood of gold mines being opened in the 
near future in Bechuanaland. Should such a development take 
place, it would result in bringing increased business to Kimberley 
to help fill the gap caused by the falling off in the diamond trade. 





THERE are many valuable woods in Colombia. Where 
required, they are used locally, but difficulties of transport, and 
the phenomenal weight of some of the most useful kinds—+.g., 
guayacan and diomate—almost preclude export to other coun- 
tries. 

GETTING broken taps out, says a writer in the American 
Machinist, is, in one shop at least, performed by pouring hydro- 
chloric acid into the hole. The acid is left there for about four 
minutes and enough of the tap and the hule is eaten away to 
loosen the tap. 


Tue Muzo mine, which is now the only one producing 
emeralds in Colombia, or perhaps in the world, is the property of 
the Colombian Government, and is at present leased to a syndi- 
cate. The Government agents in London are believed to have 
sold stones to the value of some £200,000 in 1906. 


HapstTock, in Essex, possesses what is certainly a 
curious water supply. It is entirely derived from a deep well in 
the parish churchyard. The well is over 800 years old, and is 
known as St. Botolph’s Well. The inhabitants of Hadstock declare 
that it contains the best drinking water in the kingdom. 

Onty flaming are and high-efficiency incandescent 
lamps are used in the business portions of Berlin, and 90 per cent. 
of the outdoor lighting is now done with flaming arc lamps. Both 
tantalum and tungsten lamps are used, but the former are seen 
usually in old fixtures where the lamp cannot be placed vertically. 





Tur number of bicycles imported into Switzerland in 
1906 was 20,229, a decrease of 721 on the imports of 1905 ; of these 
Germany supplied 17,000 ; France, 2284. The number of British- 
made machines imported was only 391, an increase of 91 as 
compared with 1905. The trade in American bicycles decreased 
from 120 in 1905 to 53 in 1906. 

WukEn the oxides of nitrogen have been separated from 
the mixture which is formed by electrical discharge in air, it is 
important to cool the mixture of the gases in order that dissocia- 
tion may be avoided. To do this H. Pauling, in a recent American 
patent, proposes to effect the cooling by introducing an already 
cooled mixture of the gases into the hot gases, instead of using an 
inert gas for this purpose. 

In chemical properties tantalum approximates to gold 
and platinum. Boiling hydrochloric, nitric or sulphuric acid or 
wyua regia are without action on it, as also are aqueous solutions 
of the alkalis. It is attacked, however, by fused alkali or hydro- 
fluoric acid ; the latter acts slowly under normal conditions, but if 
the metal is in contact with platinum the action is rapid. Tan- 
talum does not amalgamate with mercury. At a low red heat it 
rapidly absorbs nitrogen and hydrogen, forming compounds 
having a metallic appearance. It also combines readily with 





carbon. 

ACCORDING to a consular report, Russian and American 
lubricating oils are sold nearly as cheaply in Spain as in the United 
Kingdom. One large Russian firm keeps a depét in Barcelona, 
and imports in tank steamers, selling duty paid to its clients. 
3efore the Convention with the United States, and under the old 
tariff, lubricating oils from the United States paid 10 pesetas more 
per 100kilos. than those entering under the minimum tariff. 
Resort was therefore often had to the expedient of denationalising 
American oil by shipping it to continental ports, changing the 
marks of the consignments, and re-shipping to Spain. 


Tuer result of the experiments in light visibility con- 
ducted by Germany and the Netherlands working in harmony are 
given as follows:—A light of 1-candle power is plainly visible at 
one mile, and one of 3-candle power at three miles. A 10-candle 
power light was seen with a binocular at four miles, one of 29 at 
five miles, though faintly, and one of 33-candle power at the same 
distance without difficulty. On an exceptionally clear night a 
white light of 3°2-candle power could be distinguished at three 
miles, one of 5°6 at four and one of 17°2 at five miles. The experi- 
ments were made with green lights, but red lights of the same 
intensity can be seen at greater distances. 

In a recent article, Mr. H. M. Hobart says the term 
‘*metallic filament lamp” is understood to refer to lamps con- 
suming about 1°2 watt per candle-power, with a life of about 1000 
hours. He thinks, however, that in spite of the enthusiasm natu- 
rally aroused by their high efficiency, the drawbacks of metallic 
lamps, as at present utilised, are not sufficiently realised. The 
employment of such lamps on 200-volt circuits often means using 
more candle-power than is actually necessary, with a correspond- 
ing loss in economy. The greater concentration of the light in 
single high candle-power units is also a drawkack. It is better to 


| use five 10 candle-power lamps than one 50 candle-power lamp as 





regards distribution of light. 


AccorpinG to the Elektrotechnik und Maschinenbau 
there are at present in Holland thirty-two electricity supply 
stations whose total load is 15,145 kilowatts, almost the whole of 
which is used for lighting purposes. The municipally-owned 
station at Amsterdam is the largest, with a capacity of 6200 kilo- 
watts. It feeds 61,000 glow lamps, 925 are lamps, and supplies 
current for motors whose aggregate horse-power is 2600. Current 
for lighting is sold at from 2°6d. to 3:3d. and for power from 1°8d. 
to 33d. per unit. The two “Elektra” stations supply 57,000 
lamps and current for motors having a total horse-power of 460. 
The Rotterdam electricity works supplies 38,000 glow lamps and 
1034 are lamps, while the price is from 4°7d. to 83d. per unit. 


Tue theory of the radiation of the Auer incandescent 
gas mantle is discussed by M. M. Foix in the February number of 
the Journal de Physique. tis generally admitted that the mantle 
owes its brilliance to its selective radiation, which appears, accord- 
ing to the researches of Professor Rubens, to be brought about 
by the addition of a little oxide of cerium to oxide of thorium. 
M. Foix now comes to the conclusion that the luminous efficiency 
of the mantle can be increased by carrying the dilution of the 
oxide of cerium in the oxide of thorium a further stage, the 
result being brought about by the diminution of the infra-red 
radiation of the mantle and 2 consequent increase of its tempera- 
ture. The best proportion of the oxides appears to be 1 of cerium 
to 100 of thorium. 


Tur latest bullet proof coat story comes from St. 
Petersburg. It is reported that a Colonel Chemerzin has invented 
a coat of mail which will stop a Mauser bullet fired two paces off. 
Moreover, the wearer of the coat would noteven be bruised, though 
the composite metal forming the protection—which, by the way, is 
said to include platinum, silver and iridium—is only half a milli- 
metre, or less than a fiftieth of an inch, thick. The metal itself— 
or perhaps we should say alloy—is, so the tale goes, three and a 
half times as hard as steel. It is perhaps not wonderful te find 
that, possessing all these wonderful properties, and embodying 
such precious materials, ‘‘ the price of a coat of mail weighing five 
pounds . . . . will be considerable.” We should think it 
probably would be ! 





MISCELLANEA. 


AN investigation of the copper sulphide deposits of the 
Singhbhum district in Bengal is proceeding. 


A NUMBER of cases of zine poisoning on board men-of- 
war have been found to be due to the zine slabs fitted in the ships’ 
filter tanks. 


Tue Bengal Government are granting technical scholar- 
ships of £150 a year each, tenable for two years in either the 
United Kingdom, the Continent of Europe, or America, as the 
students may elect, for mining instruction. 

Tue Hassel iron mines, Norway, which have been 
closed for more than acentury, are to be worked again. A com- 
pany, it is stated, is being formed for the purpose of acquiring the 
property and erecting plant for separation, as well as for smelting 
the ore. 


A Burma concession has been granted in the Southern 
Shan States to prospect for minerals. Galena is abundant tin, 
abounds in almost unlimited quantities, rich deposits of iron and 
copper exist, and gold is found. Lac, camphor and other products 
will also be exploited. 


Ir is said that the boom in the coal trade is bringing a 
fine harvest to the miners of Durham and Northumberland. A 
set of four hewers have drawn from £30 to £35 a fortnight, while 
in another case £40 has been reached. One young miner is said to 
have admitted that his wage worked out at #1 a day. 


WE hear that Colonel Goethals, chief engineer of the 
Panama Canal, has returned to his duties in the isthmus declaring 
that it;is his intention to proceed more vigorously than ever with 
the excavation work. He predicts that ships wili be sailing 
through the Panama Canal by the first day of January, 1915. 


Tue Diario Oficial of Chile of December 22nd con- 
tains a copy of a decree granting a concession of land to Don Abel 
Eujenio Carbonel in the name of the Société des Hauts Fourneaux, 
Forges et Aciéries du Chile. The company agrees to establish 
works, and is authorised to appropriate water power, construct a 
railway, &c. 

A GENERAL Conference of automobilists will be held 
in London on March 25th, under the auspices of the Motor Union 
of Great Britain and Ireland, to consider the question of motor 
car taxation and other parliamentary proposals affecting motorists. 
Resolutions will be proposed protesting against the imposition of 
additional taxation on motor cars for general revenue purposes. 


THE construction of a huge new waterway across 
Siberia, nearly parallel with the course of Trans-Siberian Railway, 
is projected in Russia. It is proposed to connect five great 
Siberian rivers—the Tobol, Ishim, Irlish, Ob, and Yeniessei-—and 
other less important streams, by canals or light railways, and with 
a view to this the Russian Government has ordered extensive 
surveys to be taken. 

Tue Admiralty are making arrangements for the pur- 
chase and delivery in 1908-09 of fifteen sets of electric tools for 
cleaning Belleville boiler tubes, together with the necessary shaft- 
ing, for distribution as follows:—The West India Docks are tu 
have six sets, and sets are to be supplied to the following ships: 
Albion, Implacable, Aboukir, Lancaster, Bedford, Kent, Irre- 
sistible, London, Cressy, Sutlej, Essex, Vengeance, Hogue, 
Cumberland, and Donegal. 

Tue United States Geological Survey have recently 
issued a report dealing with the subject of smoke prevention, in 
which it it concluded that coal should be supplied to furnaces in 
small quantities at frequent intervals, and the air supply should 
slightly exceed the theoretical amount required for combustion. 
The temperature in the furnace should be sufficiently high to 
ignite the gases given off from the fuel, and boiler rooms should 
be managed by properly trained men. 

AccorpinG to Electrical Engineering, the Manchester 
Corporation has agreed to permit the use of Platt’s Fields for the 
electrical exhibition to be held in Manchester in October. The 
use of the ground will be allowed free of rent. Temporary build- 
ings will be constructed, and there is more than sufficient ground 
for the extension of the building to any size that may be necessary 
for the purpose. The site lies on a tramway rcute, and is close 
to a sub-station of the Corporation electricity department. 


Tue Japan Financial and Economic Monthly for 
December states that with a view to facilitate the irrigation uf the 
island of Formosa and to give an electric supply, the Formosan 
Governor-General has planned an irrigation work on a great scale, 
and in order to bring it into practice, the authorities concerned at 
present are negotiating with the Department of Finance. Accord- 
ing to the investigation made by the Governor-General, the total 
outlay for construction would amount to 30,000,000 yen. The 
work is to be completed in sixteen years. 

Tue Bill before Parliament to amend Section 16 of the 
Merchandise Marks Act, 1887, seeks to apply that section to all 
boxes of foreign manufacture bearing any name or trade mark 
which purports to be the name or trade mark of any manufacturer 
or trader in the United Kingdom, whether such name or trade 
mark is intended to refer to the boxes or to any goods contained 
or to be contained in them. It is sought to prohibit from being 
imported all boxes not so marked and accompanied by a definite 
indication of the country in which they were made. 


THE surveyor to the De La Warr estate at Bexhill says 
that since 1902 the estate has lost nine acres of land, of the value 
of £4500, by the encroachments of the sea at Cooden, near Bexhill, 
and he predicted that, unless defence works were constructed, by 
1911 the sea would get behind the West-parade, Bexhill, and cover 
the park behind it. Another surveyor has given the opinion that 
the erosion of coast between Eastbourne and Hastings, and even 
the existence of the Pevensey marshes, were primarily due to 
Beachy Head, which formed a huge natural groyne, and caused a 
scour to the east. 


An International Rubber and Allied Trades’ Exhibition 
is being organised by a committee in the interests of the industries 
concerned. It is said that this is the first Exhibition of its kind 
ever held in Europe. Everything connected with rubber will be 
shown—first, from the seed to the tree, then from the raw material 
to the thousand-and-one articles manufactured wholly or in part 
from rubber. Most of the rubber-producing countries have 
decided to be officially represented, and displays are coming from 
Ceylon, Federated Malay States, Brazil, the West Indies, Mexico, 
Java, &c. The Exhibition will be held at the Royal Horticultural 
Hall, Vincent-square, Westminster, 8. W., and will open on Monday, 
September 21st, and close on the 28th of the same month. 


THE report on the results of the mineral survey in the 
Nyassaland Protectorate by Professor Wyndham R. D. Dimatan, 
director of the Imperial Institute, has been published as a parlia- 
mentary White Paper. According to this, the iron ores found are 
principally mixtures of hematite and magnetite. The best iron 
ore received was a sample of magnetite from the Pokonyowa 
Valley. This contains an equivalent of 71 per cent. of iron, and 
is free from phosphorus and sulphur. A concretionary iron ore 
from the Sumbu district proves to be of medium quality, and the 
extent of the deposit of this is considered important by the assistant 
surveyor. Most of the other iron ores received are titaniferous, 
and, therefore, of little value. The organisation of a local smelt- 
ing industry in ordinary blast furnaces might be possible if suitable 
coal were available in the neighbourhood. 
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TO CORRESPONDENTS. 


In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
‘envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

pe All letters intended for insertion in Tuk Enainerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 





H. C. H.-Try Sothern’s “ Verbal Notes and Sketches for Marine Engineers,” 
published by Whittaker, 5s. 6d. 

{. W. S.—Apply to the Secretary, 

Great George-street, Westminster. 

-Bottles are now-a-days blown into metal moulds, and 
the flange or rim round the neck is formed at the same time as the rest. 

RK. T.—(1) Your best plan will be to apply to one or two of the companies. 
You could prebahly get taken on as a third or fourth, and then by 
passing the Board of Trade examinations can work your way up. (2) 
We are unable to answer your second question. Possibly one of the 
shipping papers could tell you. 

Riatto.—{1) The prices were not the same in all cases, but the total bill 
was roundly £203,000, or about £6760 per boat. The actual design of 
the boats was left to the makers. (2) The formula for the wheel 
arrangement of locomotives in this sountry is read as follows :—The first 
figure is the number of bogie wheels, the second the Siig: wheels, the 
third the trailing carrying wheels. Thus, the Great Bear is 4-6-2, which 
means a four-wheeled bogie, six driving wheels, and two carrying wheels 
under the fire-box. (3) We shall deal with the Quebec report in due 
course, 

E. W. M.—We do not understand your design. The piston in the big cylin- 
der should be about half the length of the cylinder ; it should be quite a 
loose fit and made of asbestos or fire-clay, or it may be of hollow metal. 
No hole is necessary at X. Quite a small passage about 4 to 4 will be 
sufficient at XX. The engine works thus :—When the long piston is at the 
forward point of its stroke the air in the chamber is heated and expands 
and finds its way past the piston to the working cylinder, driving out 
the little piston. The big piston then goes back and fills up the air 
chamber. The air in the working cylinder is then in contact with the 
cool end of the big cylinder (which may with advantage be surrounded 
by water) contracts and sucks in the piston. There should be no 
diaphragm across the middle of the big cylinder. 


The Institution of Civil Engineers, 


INQUIRIES. 


TWO-CYCLE PETROL ENGINE. 
any of your readers tell me the name 
Samson ” two-cycle petrol engine ? 


Sir,—Can 
manufacturers of the ‘ 
March llth. 


PAPER CAPSULE PLEATING MACHINE. 
Sir, —Can any of your readers inform me where I can obtain a machine 
for making pleated paper capsules, such as are used for covering the corks 
of medicine bottles? Cc. 


March 11th. 


and address of the 
R. H. S. 
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Friday, March 20th, at 8 p.m. Students’ meeting. Paper, 
** Stresses in Brick Arches,” by J. D. W. Ball, Stud. Inst. C.E. 

Roya Soctety or Arts.—Monday, March 16th, at 8 p.m., at John-street, 
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Export Bounties on Machinery. 


THE impression has hitherto prevailed in the 
United Kingdom that the private bounties granted 
on the exports of iron and steel products from Ger- 
many in recent years have been solely accorded to 
articles which may really be classed as iron and 
steel manufactures, as such are understood in this 
country, and it will therefore probably come as a 
remarkable surprise to many that makers of 
have also been the recipients of such 
payments in respect of the export trade. The dis- 
covery of this fact recalls to mind an extraordinary 
statement which was made about a year and a-half 
ago by the chairman of an important company 


| which is engaged in the construction of locomo- 


tives in Lancashire. In the course of his address 
to the shareholders the chairman, referring to 
foreign competition in neutral markets, remarked 
that German makers of locomotives enjoyed a 
very considerable bounty on the volume of their 
exports. The exact amount mentioned by the 
speaker was so high as. to appear incredible, and 
in the absence of further information on the 


-- 2 | subject it was unnecessary to refer to it in these 


‘columns at the time. But in view of what. has just 





occurred at the annual conference of the Verein 
Deutscher Maschinenbau Anstalten, which was held 
in Berlin on the 6th inst., it seems as if we have not 
yet reached the bottom of the question of export 
bounties. The Verein, or association of machine 
construction works, was established in 1892, and it 
includes the leading makers in that country. If, 
then, individual constituents of this representative 
body have been granted facilities for the promotion 
of the export trade in machinery, it is quite possible 
that similar financial advantages have been extended 
to other branches of industry by the syndicates 
which supply such raw materials as coal and iron. 
At the same time it is not easy to understand how 
the payment of bounties can be made to apply to 
locomotives, as steel castings and forgings are not 
sold by the Steel Syndicate, but are placed on the 
market by constituents of the Syndicate in their 
individual capacity. The bounty now paid by the 
Syndicate refers, it will be remembered, to semi- 
finished material in the form of blooms, billets, «&c., 
which are worked up by the isolated rolling mills, 
and it amounts to 15s. per ton of material used 
in transformation. In these circumstances it is 
better to leave the locomotive question alone and 
merely deal with that relating to machinery. 

The revelation as to past payments of bounties 
on the exports of machinery from Germany is con- 
tained in the report, which was presented to the 
conference in Berlin by Herr Lueg, the president of 
the association. As the report was unanimously 
approved by those present, it may be accepted as 
representing the opinions of machine builders in 
that country on the questions discussed in it. It is 
admitted in the first place that the coal mining and 
iron trades form a portion of the best customers of 
the machinery makers, and whilst the latter do not 
begrudge the former obtaining adequate profits, they 
also expect to maintain the possibility of competing 
in the markets of the world. “It is, therefore, 
perhaps no unjust demand,” the report remarks in 
this connection, “for us to rely upon the re-intro- 
duction of the export bounties on coal and iron.’ 
It is added that the raw material syndicates have 
an extraordinary interest in “ensuring the com- 
petition of the machine works in the market of 
the world.’”’ We do not believe that it has ever 
previously been acknowledged that the machinery 
makers have enjoyed the payment of bounties, and 
that they now again feel the need of such aid to 
enable them to contest international markets. It 
will be observed that such financial assistance is 
not in operation at the present time in regard to 


these particular works, or there would not 
be any demand for the reintroduction oi 
bounties. The explanation for their absence in 


relation to the machine works is to be found in the 
fact that on the rising tide of commercial prosperity 
about two years ago both the Westphalian Coal 
Syndicate and the Diisseldorf Pig Iron Syndicate 
decided to discontinue the payments, on the ground 
that there was no longer any necessity for them, 
and, as a consequence, they were abandoned for the 
whole of the year 1907, as also were the bounties 
paid by the Steel Syndicate. But with the declin- 
ing period of favourable trade the Steel Syndicate 
has been compelled again to begin the payment of 
a bounty, which was fixed at 10s. per ton about 
three months ago, and now stands at 15s. per ton 
of semi-finished material, as previously mentioned. 
The Coal Syndicate soon followed the example by 
restoring its grant of 1s. 6d. per ton on fuel used 
in the production of iron and steel exports, and the 
present month has witnessed the establishment of 
a bounty of 2s. 6d. per ton by the Pig Iron 
Syndicate. The latter is the same rate as was paid 
in the third quarter of 1906, although the highest 
amount was, we believe, exactly twice the sum 
menticned. 

It is quite obvious that as the bounties granted 
by the Steel Syndicate are only applicable to semi- 
finished steel, as already stated, the machine 
builders can only depend upon those which have 
been re-introduced by the Coal and Pig Iron Syndi- 
cates in regard to the exports of iron and steel, and 
which, according to the report approved by the 
association, should now be restored to the exporting 
constituents forming part of this organisation. 
These two payments combined are comparatively 
insignificant, having regard to the fact that the 
item of labour plays so prominent a part in 
the cost of producing a machine, and it is there- 
fore surprising that an attempt should now be 
the main- 


made to rely upon. bounties for 
tenance of competitive capabilities in external 
markets, in addition to the enjoyment of 


preferential rates on the State railways for the 
transport of machinery from the places of pro 
duction to the ports of shipment. This is all the 
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more astonishing when it is remembered that the 
exports of German machinery have increased in 
recent years, and that in 1907 alone, when no 
bounties were paid by the Coal, Pig Iron, and 
Steel Syndicates, the exports advanced by 36,000 
tons ; that is to say, from 296,000 tons in 1906 to 
332,000 tons last year. These figures are given in 
the business report submitted at the Berlin Confer- 
ence by Dr. Schroedter, who added that the largest 
purchasers in 1907 were Austria-Hungary, Italy, 
Russia, and Great Britain. It is well for British 
makers of machinery to bear these facts in mind, 
and as time passes away it may perhaps be possible 
for further light to be thrown upon the system of 
export bounties as practised by trade syndicates in 
Germany. In conclusion, it should be mentioned 
that continued efforts are being made by the 
German labour organisations to secure a reduction 
in the length of the working day from ten hours to 
nine hours, and that the association intends to 
resist the movement, the success of which would 
diminish the competitive capacity of the works in 
the markets of the world. It also appears that 
there is no inclination to participate in the four 
international exhibitions which are being promoted, 
it being considered that trade is better maintained 
and cultivated by permanent engineering represen- 
tatives in other countries than by incurring large 
expenditure in connection with such exhibitions. 


Weight and Power of Machine Tools. 


IN the article which Mr. P. V. Vernon contributes 
to our columns to-day he enforces a fact which it 
would scarcely be an exaggeration to say was at the 
root of the remarkable discussion on the design of 
machine tools which Dr. Nicolson and Mr. 
Dempster Smith lately completed in these pages. 
Mr. Vernon’s argument is that to purchase milling 
machines by weight—a practice not infrequently 
followed—is little short of folly. The right mea- 
sure of the value of a machine tool is the work it can 
usefully employ, and, in reason, the lighter it is in 
proportion to its output the better. Mere weight 
misapplied is absolutely valueless. Professor 
Nicolson’s articles had the same burden. That 
design of a machine tool is best, they said, that uses 
just the amount of material required in every part. 
The machine must be stiff enough and strong 
enough for its work, but when that point has been 
reached any further addition of material and 
weight diminishes the excellence of the design. 

How it has come about that weight is regarded 
as an important factor in the sale of machine tools 
it would be difficult to say with precision, but we 
may assume that at the back of the mind of the 
person using such an illogical measure there is the 
tacit assumption that the design of the machine is 
sound. If two equally well reputed firms tender 
for a machine and one machine weighs a hundred 
weight or so more than the other, the purchaser 
concludes that having more metal in its constitution 
it is stiffer and therefore better for its work. That 
conclusion may be attacked on two grounds; first, 
it might be shown that the addition of weight may 
not only be valueless, but if improperly applied 
actually injurious; and secondly, it might be 
demonstrated by such a table as Mr. Vernon gives 
us to-day that weight is no measure at all of the 
capacity of a machine tool; machine tools are not 
to be bought and sold like garden rollers. Mr. 
Vernon takes a series of ten milling machines of 
the same kind and type, and as nearly as possible 
of the same dimensional capacities. The weights 
of these machines vary between 4620]b. and 
3820 1b., and the horse-powers which can be put 
into them between such enormous margins at 2°4 
and 7°9. Moreover, there is absolutely no relation 
between the weight and the horse-power, the 
heaviest machine having actually the least capacity 
for work, whilst a machine of medium weight, 
4000 1b., has the maximum capacity. There is, 
quite obviously, something wrong with the designs 
of most of the machines. They are all, it must be 
remembered, intended for the same class of work, 
and they are all capable of accommodating articles 
of about the same size; yet one is able to expend 
about three times the power of another, and the 
least powerful actually weighs 620]lb. more than 
the most powerful. In such a case, to consider 
weight at all in making a purchase is folly. 
We cannot imagine anyone about to buy an en- 
gine being so far influenced by its great weight as 
to neglect all consideration of its horse-power, 
and neither ought we, if we are logical engi 
neers, to allow mere pounds avoirdupois to affect 
unduly our selection of a machine tool. Mas- 
siveness, a term very familiar in machine tool 
catalogues, is gained with great ease—cast iron is 





cheap ; but niassiveness, whilst it has its value well 
placed, may be the very reverse of valuable where 
it is not required. That some better factor 
than weight may be easily found is obvious, and 
that which Mr. Vernon suggests has much to 
recommend it. He gives us a simple formula 
by which the power that any machine can absorb 
through a belt is readily found. For purposes 
of comparison even his simple formula might be 
further reduced. It is sufficient to take the dia- 
meter, width, and revolutions of the first belt pulley 
and multiply them together. We then get a figure 
which may be compared with any figure similarly 
obtained for any other machine. The value of this 
D.W.R. formula is relative only, but it shows with 
facility the comparative power consumption of each 
machine. It may be urged against all such 
formule that they show the work that can be put 
into a machine, but do not show the work that can 
be taken out of it. That is perfectly true. The 
transmission in some tools is simple and direct ; in 
others before it reaches the spindle the power has 
to find its way through a long train of gearing, and 
more than half of it may be lost in that way. The 
only thoroughly satisfactory measure of the machine 
is its actual efficiency measured by the ratio of the 
work that goes into it and the power that comes 
out. That, of course, has been arrived at by in- 
vestigators on several occasions, but we have not 
yet reached that stage of machine tool design where 
the mechanical efficiency is a regular feature in the 
catalogue. Some day, perhaps, it will be held of 
more importance than mere weight. 

In reading Mr. Vernon’s article, and particularly 
in considering his table, one cannot but be struck by 
the thought that such enormous inequalities as he has 
shown demonstrate what Dr. Nicolson has so fre- 
quently insisted upon, that the bulk of machine 
tool design is unscientific. Empiricism and tradi- 
tion have influenced it to a surprising degree. 
Different draughtsmen will, of course, even working 
on scientific grounds, arrive at different results. 
Variations in weight-efticiency must always be ex- 
pected, but Mr. Vernon has shown us a greater 
range of variation than can be accounted for by the 
personal element alone, and greater, we fancy, than 
could be found in any other well established branch 
of mechanical engineering. 


Commercial Motor Vehicles. 


ELSEWHERE we publish an abstract of the report 
of the judges on the trials of heavy motor vehicles 
which were held by the Royal Automobile Club in Sep- 
tember and October last. It may be recalled that the 
vehicles were divided into seven classes according 
to the weight to be carried or hauled. There were 
classes of vehicles to carry 10 ewt., 1 ton, 14 tons, 
2 tons, 3 tons, 5 tons, and one for tractors to 
haul 6 tons. Most of the competing vehicles 
were propelled by internal combustion engines using 
petroleum spirit. In fact, twenty-two out of 
twenty-six wagons entered in the classes for vehicles 
to carry 10 cwt. to 2 tons inclusive used petrol 
engines, while one engine used paraffin, and the 
three steam vehicles also used paraffin as fuel. In 
the two heavier classes—namely, those in which 
the competitors had to carry 5 tons and haul 
6 tons respectively—the steam engine was most 
largely used. Although the rivals were equally 
divided in the former class, there was an entire 
absence of the internal combustion engine used on 
tractors. This is a somewhat remarkable fact, and 
attention is drawn to it in the judges’ report. The 
opinion of the judges bears out what has been said 
over and over again by many competent to speak 
on the subject of road transit, that “ for useful loads 
exceeding three tons the tractor is the most economi- 
cal,” but where speeds are required which are too high 
for the tractor the lorry with an internal combustion 
engine, mounted on rubber tires, becomes a necessity. 
It is, however, pointed out that the steam lorry can 
with advantage be employed where high speeds are 
not required, and where the loads have to be de- 
livered at places where the tractor and wagon 
would be difficult to handle. Referring to petrol 
lorries, the judges again confirm what the 
omnibus companies have learnt by bitter experi- 
ence, that the cost of upkeep increases very 
rapidly with increase of road speed. A general 
reduction in gear ratios is recommended to produce 
greater economy with inappreciable loss in average 
speed on the road and less wear and tear on the 
road and vehicle. The cast steel wheel, they 
remark, is practically imperishable if shod with 
rubber tires, but the use of the built-up wooden 
wheel is an important factor in prolonging the life 
of a vehicle and keeping down the repair bill. An 
increase in the diameter of wheels, too, would also 





be advantageous both with regard to roads ang 
vehicles. 

One of the chief points demonstrated by the 
trials is that petroleum fuel can be successfully 
used for lorries fitted with internal combustion 
engines, and although there were only two such 
entered in the competition, and both with Widely 
different types of engines, the fact that each went 
through the tests successfully should give a stimulus 
to enterprising firms to build engines for this clagg 
of fuel. For use in the Colonies and elsewhere the 
difficulties encountered in obtaining frequent supplies 
of water for steam boilers should give the interna] 
combustion engine using paraffin a decided prefer. 
ence; while the saving in cost of fuel as compared 
with petroleum spirit should be an additional incen. 
tive to users of heavy wagons in this country. ~ - + 

We are glad to see that the judges have called 
attention to the desirability of a better system of 
spring suspension on the tractors, and a properly 
compensated drive, to allow free movements of the 
springs without introducing the present objection- 
able method of allowing variation of pitch of the 
gear wheels. The makers plead that the legal 
limit imposed on the tare weight precludes these 
improvements, and they are further handicapped by 
the necessity of retaining sufficient weight on the 
driving wheels to give the necessary adhesion to 
haul—not carry—heavy loads. The judges con- 
sider that the employment of higher class material 
would be beneficial. 

It is rather surprising that nothing is said in the 
report concerning the difficulties encountered in start- 
ing up large internal combustion engines, and the 
necessity for some simple self-starting appliance, if 
such vehicles are to meet with extensive use. There 
is also an absence of remark upon the construction 
and necessary cooling area of radiators. Troubles 
were encountered in both these respects during the 
trials. It is perhaps not to be wondered at that 
the judges have avoided the somewhat difficult task 
of basing the cost of running heavy vehicles 
on the results of the trials, but such informa- 
tion would have been an almost inestimable boon 
to likely purchasers. It is true that the report 
furnishes the quantity of fuel, oil, and grease used 
for a given distance, and with a given load, but 
these form only a part of the running expenses. 
The judges are content with stating that the relia- 
bility and regularity of running throughout were 
remarkable; that the conditions of the majority of 
the vehicles after the trials was “on the whole 
satisfactory ; and that, as regards details of con- 
struction and design of the vehicles, it was evident 
that a very great improvement all round has been 
made during the past few years, this being notably 
the case in the matter of wheels. They further 
believe that the trials will result in improved design, 
to the benefit of those to whom facilities for me- 
chanical transport are of importance. What would 
be particularly appreciated at the present time is a 
greater demand for this class of vehicle. 


The Fall of the Quebec Bridge. 


UNTIL the full text of the report of the Royal 
Commission on the failure of the Quebec Bridge is 
available in this country, we have to place depend- 
ence on the outlines of it that are transmitted by 
the telegraph; but, although such abstracts are 
short, they leave no doubt that the Commissioners 
have come to a very clear decision, and expressed it 
with point and force. The bridge fell down, not 
by reason of any unanticipated event or external 
circumstance, but simply and solely because it was 
too weak to bear its own weight. The stresses 
that overthrew it were not due to abnormal weather 
conditions or accident, but were such as might be 
expected in the ordinary course of erection. The 
conclusion, of course, is that the design was 
defective, and the collapse of the structure is to be 
attributed directly to an error of judgment on the 
part of the designing and consulting engineers ; that 
error was, however, not due either to alack of common 
professional knowledge, lack of duty, or desire to 
economise ; it was simply that the persons entrusted 
with it had not the ability to carry out a design of such 
magnitude. They made a mistake in allowing too 
high a unit of stress on many of the members, 
and they assumed a dead load that was too small. 
The Commissioners are, however, of the opinion 
that the professional knowledge of the present 
day concerning the action of steel columns 
under a load is insufficient to enable engineers 
economically to design such a structure, but the 
Pheenix Bridge Company was, knowing Mr. 
Cooper’s record, warranted in its confidence in his 
judgment. It is suggested, however, that in view 
of our limited knowledge of big struts—a matter to 
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which we referred in discussing the fall of the 
pridge in our issue of September 20th last—special 
experimental studies and investigations might have 
been carried out. It is interesting to note that the 
Commissioners do not consider the type of bridge 
impracticable. Unquestionably a span such as that 
adopted could be built, but a larger amount of 
metal would have to be used than might be re- 
quired if the knowledge in the possession of bridge 
builders were more exact—that is to say, that 
where the coefficient of uncertainty is high the 
factor of safety ought to be big. 


The Railway Agreement. 


THE truth of the proverb that there is many a 
slip twixt the cup and the lip has been rarely better 
exemplified than in the result of the proposed agree- 
ment between the Great Northern and Great Central 
Railway Companies. The appeal of these com- 
panies against the decision of the Railway and 
Canal Traffic Commission was heard in the Court of 
Appealon Monday and Tuesday last, when the Master 
of the Rolls and his learned brothers intimated that 
they were of the opinion that the objections must 
prevail, and that they would give their reasons 


in the course of a day or so. Now that 
the matter is no longer sub judice, we may 
express our satisfaction that the scheme has 


come to grief, temporarily at all events, on ques- 
tions of law and not on its merits. The proposed 
agreement had much to commend it, and was 
generally well received by the public, who evidently 
had faith in the companies, and _ recognised 
that although competition between the two com- 
panies was to end, that with their neighbours would 
remain and keep them up to the mark. It is true 
that certain chambers of commerce and trade 
organisations, together with the city of Hull, 





opposed the agreement, but we are convinced that 
their doubts would have been satisfied. If we 
could believe that the proposed working agreement 
would lead actually to the loss of stimulating com- 
petition we should be the first to support the oppo- 
sition. But we are convinced that it would have 
the opposite effect. It was the railway com- 
panies—and the Midland in particular—who were 
the real antagonists, and this we regret. Railway 
interests have of late years been in jeopardy, and 
with nationalisation and other socialistic ideas 
threatening it behoves the companies to join their 
forces and not divide them. The Midland Company, as 
we remarked some months ago, would have been the 
most affected by the proposed agreement, but there 
would be advantages gained, inasmuch as it would 
have one interest to battle with instead of two. 
We understand that parliamentary powers are to be 
sought to sanction the agreement, and application 
is to be made forthwith for a suspension of the 
standing orders, so that the question may be decided 
at once. This will give an opportunity for any 
real grievances of the Midland and any other com- 
pany to be met. 


LITERATURE. 





Airships: Past and Present. By A. Hildebrandt, translated 
by W. H. Story. London: Archibald Constable and Co., 
Limited, 10, Orange-street, Leicester-square, W.C. 

Wirutn the last few months we have received many 

books dealing with aérial navigation, some being merely 

histories, others simply descriptions of the known types of 
dirigible balloons and aéroplanes, whilst one or two have 
dealt only with the scientific problems involved in the 
study of flight. The present volume is a combination of 
the first two, to which the author has added what may be 
termed subsidiary information, or corelative articles on 
such subjects as scientific ballooning; balloon photo- 
graphy; and the use of carrier pigeons in connection with 
ballooning. The author speaks with authority. He isa 
captain and instructor in the Prussian Balloon Corps, and 
has devoted many years to the study of aéronautics. He 
commences by reviewing what he calls the early history 
of the art, and has collected many good notes about early 
efforts in “ ballooning” which we do not remember having 
seen before. The early attempts are interestingly nar- 
rated, and as far as possible sequence has been main- 
tained. The inventions of the brothers Montgolfier are 
referred to in the second chapter, which is followed by an 
account of the efforts of Charliéres and Roziéres. ‘The 
story of the early attempts to produce a dirigible balloon 
1s most amusing, and it would appear that the so-called 
inventors thought that the road to success lay in the 
practical carrying out of the Persian myth, according to 
which the King was presented with a throne harnessed to 
eagles, For in 1801 an Austrian wrote a book called 

“A New Method of Steering Balloons by Eagles,” and so 

late as 1899 a German gave the Kaiser a copy of a book 

in which he propounded a solution for the problem, which 
lay in harnessing a large number of pigeons to the balloon. 

For this he was granted a patent! 

The weakest part of the book appears to be the section 
devoted to flying machines. Here the author does not 








seem to be quite so much at home, and has left out many 





types of flying machines which we shall probably hear 
more about, and has put in some which we see no 
reason to include. Nevertheless, the chapter is instruc- 
tive, and much useful information can be gleaned from 
it. Much of the other matter is of more scientific 
interest. The chapter on photographic work in 
connection with ballooning is good, and of con- 
siderable value in view of the author’s experience in 
this branch of the subject. In the last two chapters the 
use of carrier pigeons and balloon law are dealt with 
briefly. The author has not attempted to write a text-book 
on the subject, but rather to review the past and present 
position of airships of all types, and he has certainly 
succeeded in his endeavour to write an interesting history 
of the subject. There is just a little technical matter 
in the book, but this is simply explained. The illustra- 
tions throughout are good, and have been well chosen. 





SHORT NOTICES. 


Sell’s Directory of Registered Telegraphic Addresses, 1908. 
By Henry Sell. London: “ Sell’s Directory,’’ 166, Fleet- 
street, E.C. Price, subscribers, 18s.; non-subscribers, 21s.— 
The leading feature of the 1908 edition of this directory is 
the great improvement and extension of the list of chief 
colonial and foreign firms, included for the first time last 
year. This section is arranged alphabetically by countries 
and then by towns, so that any part of the world can easily 
be referred to. As usual, the directory gives the particulars 


of all the telegraphic addresses registered or altered by the | 


Post-office up to the beginning of the year, The book forms 
a general directory to the 70,000 leading firms of the United 
Kingdom, besides its being of great value to users of the 
telegraph service. A point to which the publishers call 
attention is that there is no intermingling of small firms and 
private addresses, as the chief alphabetical section gives the 
names only of possessors of registered telegraphic addresses, 
together with the details of their branch of business, postal 
address, and telephone numbers. Section 2 gives the only 
clue to the sender of a telegram when this is signed by only 
the abbreviated address, and in the classified trades list the 
names of all the firms are arranged under their trade head- 
ings, so that ready reference can be made to the leading 
houses in any class of business. 


Electric Railways Theoretically and Practically Treated. 
Vol. 2, Engineering Preliminaries and Direct-current Sub- 
stations. By Sydney W. Ashe, B.S., E.E. London: Archi- 
bald Constable and Co., Limited. Price 10s. 6d. net.—The 
main difference in this book from others treating thesame sub- 
ject is that, as the title implies, practical and theoretical con- 
siderations are dealt with. The character of the book may 
be fairly well gauged when it is stated that on one page there 
is an illustration showing the reader how to bed the brushes 
of a rotary converter, and a few pages further on there is an 
application of the calculus. There are ten chapters, most of 
which are well illustrated, dealing with the most important 
questions in connection with electric railway work, such as 
determining motor capacity, schedules and load diagrams, 
energy curves, location of main power-house, location of sub- 
stations, testing rolling stock, switch gear, rotary converters, 
transformers of various types, auxiliary sub-station appara- 
tus, and so forth. The book is one which is likely to prove 
less wearisome than the general run of technical books, since 
it takes the reader alternatively from theory to practice. 


Practical Mathematics. By F. C. Clarke, B.Sc. (Lond). 
London: Edward Arnold, 41 and 43, Maddox-street, Bond- 
street, W. Price 3s. 6d.—This new text-book is primarily 
intended for students attending evening classes who are 
studying the second or third year’s course in mathematics, 
and is suitable for candidates for the Board of Education’s 
examinations. The author’s aim has been to emphasise 
mathematical principles rather than to give a collection of 
awkward questions. At the same time, however, the various 
chapters are accompanied by a well-selected set of questions, 
and answers are given at the end of the book. Many 
examples in the various branches of mathematics are also 
worked out, which is probably one of the most essential fea- 
tures of a book of this description. The chapters on graphical 
work constitute one of the best features of the book, 
the methods of solving quadratic and simultaneous equations 
having been clearly explained. At the end of the book the 
differential and integral calculus is dealt with. 


How to Take Out Patents in England and Abroad. By E. 
and A. E. Edwards. London: Edwards and Co., 65 and 66, 
Chancery-lane, W.C. Price 2s.—Much has been written on 
the subject of patenting an invention—so much, in fact, that 
it might appear almost impossible for a new book to contain 
anything that has not been already fully dealt with. The 
authors of this little book have endeavoured to approach the 
subject in such a manner as to guide the novice in the proper 


| steps to be taken, either with or without the assistance of an 


experienced patent agent. There are eight chapters, which, 
among other things, deal with: What is a patent, how to 
obtain a patent, what may be patented, the specification, 
how to deal profitably with patents, foreign and colonial 
patents, &c. In dealing with foreign and colonial patents, 
the authors have given abstracts of the patent laws of different 
countries, corrected up to the present time, and including an 
outline of the steps necessary when making applications for 
patents in each of them. 

Lockwood’s Builders’ Architects’, Contractors’ and Engi- 
neers’ Price Book, 1908. By Francis T. W. Miller. London : 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, Ludgate- 
hill. Price 4s.—The 1908 edition of this book has been 
revised and corrected where necessary, and several sections 
have been amplified so as to embrace new features of modern 
building. The section on electric lighting has been enlarged, 
and it now constitutes one of the most useful and important 
sections of the book. The list of London district surveyors, 
including particulars of the boundaries of their districts, has 
been revised to accord with the changes recently made by the 
London County Council. A corrected list is also given of the 
surveyors of the various Metropclitan Borough Councils, with 
their official addresses. Tables of weights, areas, &c., solici- 
tors’ costs, stamp duties, and tables for valuation of -leases 
and estates, &c., are included. The Londcn Building Acts, 
1894 to 1895, and other enactments relating to building in 
the metropolis are given in a supplement. 

The Engineers’ Year-book. ByH.R. Kempe, M.Inst.C.E., 
&c. London: Crosby Lockwood and Son, 7, Stationers’ 
Hall-court, Ludgate-hill, E.C. Price 8s.—This useful book 





has now reached its fifteenth year of publication, and since 
its first appearance the number of pages has increased from 
596 to 1044. In the present issue there has been a large 
amount of new matter added, and a careful revision and 
excision where necessary of the old. The important subject 
of reinforced concrete has received special attention, and 
some valuable information on the subject is now given. 
The most important reports of ‘‘ The British Standards Com- 
mittee’’ are also included in abbreviated form. The section 
on heating and warming has been thoroughly revised, and 
among other new features there is some useful information 
in reference to patents. 

Moving Loads on Railway Underbridges. By Harry Bam- 
ford, M.Sc., Assoc. M. Inst. C.E. London: Whittaker and 
Co., 2, White Hart-street, Paternoster-square, E.C. Price 
4s. 6d. net.—The author explains at some length a graphical 
method which he has devised, whereby, on a single diagram, 
the maximum shears and the maximum bending moments, 
and the points along the spans at which they occur, can be 
determined with facility for a wide range of spans, and for 
any given type train. The book appears to be a reprint from 
a series of articles which were published a short while ago in 
the pages of our contemporary, Engineering. The subject 
matter is of importance and has been well treated by the 
author. The illustrations are clear, and we have no doubt 
that the book will be found to be of considerable practical 
value. 

Electric Power Transmission. By Louis Bell, P.H.D. 
London: Archibald Constable and Co., Ltd., 10, Orange- 
street, W.C.—The fifth edition of this book has been revised 
and slightly enlarged, and it now contains 341 diagrams and 
illustrations. The changes, however, are not numerous, 
which is not surprising, considering that few new develop- 
ments have been made in the various systems of power 
transmission since the publication of the previous edition. A 
few new pieces of apparatus which have recently been brought 
into use are dealt with in their appropriate places, but 
apart from this there appears to be but little alteration. The 
book, as those who are familiar with the former edition 
know, contains a vast amount of useful information. 

Locomotives of 1907. By Chas. S. Lake, A.M.I.M.E. 
London: Percival Marshall and Co., 26-29, Poppin’s-court, 
Fleet-street, E.C. Price 1s. net.—This book is issued chiefly 
with the purpose of continuing the survey of modern loco- 
motive practice provided by Mr. Chas. §. Lake in his work 
‘The World’s Locomotives,’’ and the present book forms a 
means of keeping the original work up-to-date. ‘‘ Locomo- 
tives of 1906,’’ published last year in the same style as the 
present volume, forms the connecting link between ‘‘ The 
World’s Locomotives ’’ and ‘‘ Locomotives of 1907.’’ There 
are 29 illustrations of different types of locomotives in the 
present book, and each illustration is accompanied by the 
leading particulars. There is also some interesting reading 
matter. 

British Mineralsand Whereto Find Them. By Stephen Neil, 
F.G.S.,F.C.1.S. London: Thos. Mumbyand Co., 5, Bouverie- 
street, Fleet-street, E.C. Price 2s.—The object of this book 
is to supply the needs of the student in making a collection 
of geological specimens, and also the industrial worker 
engaged in quarry or mine. It supplies the reader with 
information concerning the mineral wealth of various places, 
and should prove useful when searching in the various 
districts in the United Kingdom. Thetopographical arrange- 
ment of the information- adopted in the book is worthy of 
comment, as it enables the book to be used as an excellent 
primer. A brief description of the mineral species, which 
will facilitate the recognition of specimens, forms the second 
part of this handbook. 

Town Planning in Theory and Practice. By Mr. Coun- 
cillor Nettleford and Others. London: The Garden City 
Association, 602-3, Birkbeck Bank-chambers, Holborn, W.C. 
Price 1s. net.—This book contains the papers and speeches 
delivered at the recent Guildhall Conference on town 
planning; also an introduction by Mr. Ewart G. Gulpin, 
secretary of the Garden City Association, and some useful 
appendices. The book contains a large number of sugges- 
tions from practical men, and the problem is dealt with from 
every standpoint, the official, the municipal, the artistic, the 
architcctural, the business, and so forth. In consequence of 
many leading British authorities on town planning having 
expressed their opinions on the subject, the book should be 
useful to those interested in the coming legislation. 


Thomas Alva Edison: Sixty Years of an Inventor's Life. 
By Francis A. Jones. London: Hodder and Stoughton. 
Price 6s. net. —This book describes the work of Mr. Edison, 
and deals in a popular manner with the inventions which 
have been patented by him in connection with electricity and 
other branches of science. Illustrations are given of his 
laboratory and home, and of he himself engaged in scientific 
work and thought. Among other things the book deals 
with the inventor’s work in connection with the phonograph, 
the telephone, storage batteries, electric lamps, &c. A 
description of Mr. Edison’s method of building houses of 
solid concrete, whereby it is said to be possible to construct 
a ten-room house in about four days, constitute one of the 
narratives. The book has little value save as an advertise- 
ment, and is in doubtful taste. 


The International Wiring of Buildings. By H. M. Leaf, 
Assoc. M. Inst.C.E. Second Edition. London: Archibald 
Constable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. Price 3s. 6d. net.—Since the former edition, 
this book has been revised and enlarged, with a chapter on 
electricity meters, and the new rules issued for wiring 
determined by the Institution of Electrical Engineers. The 
rules of the Phenix Fire Office and those of the Westminster 
Electric Supply Corporation are also included. In the new 
chapter on electricity meters and the systems of charging for 
electric-current, meters and demand indicators of the most 
modern types are dealt with, and the new chapter constitutes 
one of the most useful sections of the book. 

The Daily Mail Year-book, 1908. By Percy L. Parker. 
London: The Amalgamated Press, Limited, 2, Carmelite 
House, Carmelite-street, E.C. Price 6d.—In accordance 
with the usual practice, the eighth edition of this book has 
been re-set throughout. It is intended to give the essential 
facts of the chief questions of the day, so as to be a guide to 
those who interest themselves in topical subjects. Perhaps 
the most interesting portions of the book from an engineer s 
standpoint are those which deal with factory accidents, aérial 
navigation, Brennan’s mono-rail, canals, gasworks, motor 
cars, and wireless telegraphy. There are nearly three 
hundred pages of reading matter and an extensive index. 
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| 
NEW ROAD BRIDGES OVER THE NILE AT 
CAIRO. 


No. I. | 
An important forward step in the provision of additional | 
transport facilities in the city of Cairo has lately been | 
taken by the Egyptian Government by the placing of the | 
contract for the construction of two new bridges, one to 
span the main arm of the Nile between Boulac and 
Ghezireh Island, and the other to cross the small branch 
of the Nile known as Bahr-el-Aama, in order to complete 
the connection with the western bank. In Fig. 1 is 
given a plan of Cairo, and shown thereon are the existing | 
and also the proposed new bridges over the Nile. The | 
Rodah bridges, which have recently been completed, 
connect Cairo with the island of Rodah by two short spans, 
and the island with Ghizeh by a bridge 1755ft. long, having 
a swing span of 216ft. These bridges afford an excellent 
means of communication between that part of Cairo | 
bordering on the old town and the road to the Pyramids 
on the opposite bank. It may be explained that the 
Embabeh Bridge carries the railway lines across the 
river, and that the only road bridges spanning the Nile | 
near the centre of Cairo is the Kasr-el-Nil and the 
Pont-des-Anglais. Consequently, in order to get from 
Boulac—the industrial quarter of Cairo—to Ghezireh, a 
long detour is necessary, but this disability will be 
removed before the end of 1910, as the two new bridges 
just contracted for are to be completed within a period of | 
thirty months from date. In the case of the Rodah | 
bridges it will be remembered that the specifications were | 
couched in general terms and left those who tendered to | 
suggest designs which they would be prepared to execute. 


| joined together in the shape of an H. 


roadway level by 1:10m. The main girders will be 


| N-shaped lattice type, and the panels will have a length | to the level (R.L. — 4°00). 


of 3m. The upper and lower booms will be box girders, 

composed of two webs of 450 x 12, and four angle bars 

of 100 x 100 
10 


| 650 x 10, and their number will vary from one to six. 
The distance between the webs for both booms will be | 


426 mm., and the height of the whole main girders will 
be 3°10 m. above angles. 


neutral axes of the booms will be 2:98 m. The diagonal 


bars will be about 4 m. long, and will all be submitted to | 


tensile stresses only, excepting in the two central panels, 


which latter bars will be submitted to comparatively | 
| small reverse stresses(- 53 tons and + 13 tons). 
| diagonal bars will consist of webs, plates, and angles | 


The 


joined together in the shape of an H. The vertical bars 


will have similar sections, and the end verticals over the | 
girder supports will be reinforced by angles joined together | 
Diagonal and vertical bars 

will be fixed and made to fit between the two webs of the | 
booms in order to augment the general stiffness of the | 
bridge and te bring the resulting strain to act in the axes | 


in the shape of a box girder. 


of the booms. The cross girders will have a length of 
16°80 m., their maximum pressure at the supports being 
42 tons. They will be plate girders with four angles 
The upper angles 
will be curved and parallel to the roadway camber. 
lower angles will be horizontal. The web 
girder 
between 1°45 m. at 
under the footpath 


the supporting ends, 


kerbs, and 1°75 m. in 


The dimensions of the plates will be | 


The distance between the | 


The | 
of this | 
will be 12 mm. thick, and its height will vary | 
1°58 m. | 
the | 


—— 


| turning span, and resting on one or more caissong sunk 

The abutments wil] be iy 
masonry resting on one caisson sunk to the ley, i 
| (R.L. + 0°00). . 
The following tenders for these two bridges were sent 
| in towards the end of December last by the under. 
mentioned firms:—Sir William Arrol and Co., Glasgow, 
£1. 465,665; Messrs. Schneider and Co., Le Creusot, 
£E. 401,803; Messrs. Daydé et Pillé, Creil, Pane’ 
| £E. 360,000 ; Messrs. Cochrane and Sons, Westminster, 
London, £E. 356,675 ; Compagnie de Fives-Lille. 
£E, 298,681; Cleveland Bridge and Engineering Coy! 
| pany, Darlington, £E. 282,497, ti 

The lowest tender, it will be seen, was that from the 
Cleveland Bridge and Engineering Company, of Darling. 
ton, but we understand that their price was based a 
design specially prepared on their behalf by Mr. G, 4 
Hobson (of Sir Douglas Fox and Partners), and in which 
there was less work in the foundations, and also in the 
superstructure, than in the Government designs, which 
are reproduced herewith. To comply with the official 
designs, the Darlington firm stipulated that (25,009 
| Should be added to their tender, thus making the total 
| amount £317,000, as compared with the £298,681 tender 
| from the French engineers—the Compagnie de Fives. 
| Lille. After the tenders had been reviewed by « Com. 
| mission, we learn that on February 26th the work was 
let to the Compagnie de'Fives-Lille. This firm, as well 
as Messrs. Daydé et Pillé, were, it may be of interest to 
recall, both included in the list of firms whose desicens and 
tenders for the Rodah bridges at Cairo were broucht up 
for final consideration, when in the spring of 1904 the 
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Fig. 1—PLAN MAP OF CAIRO 


But the new Boulac bridges are to be built according to 
general and detail drawings and calculations prepared by 
the Ministry of Public Works of the Egyptian Govern- 
ment and on a specification issued from the office of the 
Under Secretary of State for Towns and State Buildings 
of the city of Cairo. 

In Fig. 3 are shown the plan and elevation and other 
details of the smaller of these bridges, and similar draw- 
ings of the larger bridge will appear in our next issue. 

The bridge over the Bahr-el-Aama, the smaller of the | 
two, will be 125m. (about 410ft.) long by 16°5 m. (about 
52ft. 6in.) broad, and it will carry a double line of 1m. 
gauge tramway. The length will be divid-d—one central | 
turning span 63 m. and two fixed abutment spans 62 m.; 
whilst the available width will be divided thus:—Two 
footpaths, each 2°25m., tramway zone, 5m., and road 
clearance, 7m. The roller path of the turning span will | 
rest on circular girders supported by the cylinders of the | 
pivot pier, and the turning movement will be effected by | 
means of one or two electric motors: placed under the | 
roadway, whilst, in the event of accidents, provision will | 
be made for opening the span by hand. The roadway | 
will be in asphalt, over concrete on buckled plates, and | 


the footpaths will be supported by steel plates witha slope of | length by cross-bracing for the support of the footpath | 
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Fig. 2 


middle The sections of the 


angles will be 


of the roadway. 
100 x 100 
12 
of the four plates will be 44 mm.—two plates, 12 mm. 
and two plates 10 mm. thick. The cross girders will be 
fixed to the main girders on the vertical bars by means 
of angles of the same dimensions as those of the vertical 
bars, and thirty rivets of 22 mm. diameter. 


,and the maximum thickness 


and be 350 mm. high. They will be placed at a distance 
of 1°60 m. from each other. 


and riveted to the cross girders by means of angle | 


Special longitudinals 400 mm. high will be placed 
The longitudinals 


bars. 
under the tramway lines. 


sisting of web and angle bars joined together in the 
shape of an H. All these longitudinals will be braced at 
the supporting points over the cross girders by H-shaped 
girders, in the webs of which space is to be provided for 
the housing of water and gas mains and electric cables, 
and they will be further joined together on half their 


The longi- | 
tudinals under the roadway will have a length of 3 m. | 


The bars used for this | 
girder will be joined together in the shape of an H, | 


under | 
the footpaths will be continuous, and they will rest | 
on the cross girders, being 400 mm. high, and con- | 


Sc. 


Swain 


-POSITIONS OF THE TWO BRIDGES 


work was let to Sir William Arrol and Company, jointly 
with Messrs. Head, Wrightson and Company. 





SHIP PROPULSION BY GAS. 


SOME particulars are now available regarding the speed 
trials of the ex-gunboat Rattler, which has been fitted with a 
gas engine and suction producer in place of the original 
reciprocating engines and steam boilers. This obsolete war 
| vessel was lent by the Government some considerable time 
| ago to the Clyde Division of the Royal Naval Volunteer 

Reserve, commanded by the Marquis of Graham. The 
removal of the old machinery and the erection of the gas 
engine and accessories was carried out by William Beard- 
more and Co., Dalmuir. The new machinery consists of a 
| Beardmore Capitaine five-cylinder gas engine, the cylinders 
| being 20in. diameter, and the stroke 24in. Gas from the 
| suction producer is drawn by the cylinders through cleansing 
| and drying chambers, and the gas exhaust is utilised in small 
| boilers for furnishing the steam vapour required in the 
| producer. The horse-power developed by the engine is about 
500, and the total weight of the machinery, including gas 
producer and donkey boiler for working the pumps and 


001 per metre towards the centre of the roadway. The road | plates, pipes, and cables. The wind bracing below the | auxiliaries, is about 94 tons, as compared with 150 tons in 


level over the abutments will be R.L. 23°00. From the abut- | 
ments the road level will have an incline of 0°026 per | 


metre on 53°825 m., leaving a horizontal length of 17°35 m., | of a 1. The piers and abutments will each consist of two | 
equal to the diameter of the roller part in the centre of | cylinders resting on a single caisson sunk to the level | 
The main girders of the fixed spans will | (R.L. — 4°00), and reaching up to the bottom of the river | contained hydraulic clutch working through an epicyclic train 


the bridge. 

have a height of 3°10 m. above angles, and will slope | 
parallel to the roadway. The girder supports over the | 
abutments will be at (R.L. 21°00), and the upper booms 
on the whole length of the bridge will project over the ' 


roadway will be cross shaped, each diagonal consisting 
of two angles of 100 x 100 joined together in the shape 


bed, approximately (R.L.+ 10°00). The two cylinders 
will be connected under the girder supports by arched 
lattice girders. The pivot pier will consist of five cylin- 
ders supporting the roller path and machinery for the 


| the case of the displaced reciprocating engines and boilers. 
| The starting is effected by a mixture of gas and air pumped 
up to high pressure, and the speed can be reduced with ease 
and precision. The astern motion is obtained through a self- 


| of wheels which reverses. the direction of rotation of the shaft 
| and propeller; the engines, of course, continuing to run in 
| the one direction. Stopping is effected by relieving the clutch 
| of hydraulic pressure, and the engine is so governed that it 
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continues to run light with practically no increase of speed. 
In addition to the advantage of the saving in space occupied 
and in weight of machinery, there is marked saving in labour, 
and the coal consumption is reduced by nearly 50 per cent. 
Some little time ago runs were made by the Rattler on eight 
separate days. For a distance of 45 knots the coal consumed 
was only 15} ewt., and the vessel covered the 30 miles 
between Brodick and the Tail of the Bank, against a 14 knot 
tide, at an average speed of 11°3 knots, the revolutions being 
110. During all the trials, and using coal at 15s. 6d. per 
ton, the average cost per mile worked out at 3°23d., and the 
average speed was 10°5 knots. The Marquis of Graham, 
writing of the trials of this ‘‘ the first British sea-going 
vessel ever driven by-gas power,’’ expresses the belief that 
‘ the further development of gas producer plant will give this 
country the greatest naval economy it has ever had.’’ 





EXPENDITURE ON NAVAL DOCK AND 
HARBOUR WORKS. 


A PARLIAMENTARY paper was issued on Tuesday last, 
giving detail of the progress of and expenditure upon works 
included in the Naval Works Act, 1905, to the end of the 
current financial year. The following is a summary of the 
main items of engineering interest :— 

Gibraltar.—The new naval harbour works are practically 
completed at an estimated total expenditure of £1,206,400. 
The commercial mole has been completed and is in use. It 
has cost £651,000, showing a saving of £8000 on the final 
estimate. The dockyard extension will not be 
finished until 1909-10. The three graving docks are already 
in use, and the stores and shops are nearly completed, and 
a large part in use. The probable expenditure to March 
31st, 1908, is £2,681,300, and the final estimate of £2,769,290 
is likely to be exceeded by about £19,000. 

Dover Harbour.—The Admiralty Pier extension, 
reclamation, and the eastern arm are completed, with the 
exception of some minor works on the heads. The greater 
part of the south breakwater is completed, and arrange- 
ments are being made for the erection of buildings on the 
head. The works will probably not be finished until 1909-10. 
The estimated expenditure to 31st March, 


entirely | d 
~, | deepening harbours and approaches ; 


1908, is | 


£3,208,500, the total estimate under the Act being £3,500,000. | 


Malta,—The main contract for the 
Ricasoli and St. 
completion on August Ist, 1907. The work was, however, 
delayed by storms, which did considerable damage to the 
temporary staging, and an extension of time was therefore 
allowed. It is anticipated that the work will be com- 
pleted in 1909-10. The expenditure to 31st March, 1908, 
is £386,500, out of a total estimate, as finally revised, of 
£625,000. The work on the main contract for the dockyard 
extension, comprising the construction of the two docks and 
pumping station, should have been completed by December 
3ist, 1904, but was delayed by a variety of causes. The 
docks are now completed. The buildings and other sub- 
sidiary works will probably be completed early in 1908-9. 
The expenditure to date on the dockyard extension is 
£1,158,500, out of the finally revised estimate of £1,200,000, 
which will ‘probably be exceeded by about £7500. 

Keyham Dockyard extension.—The works under the main 
contracts are completed, and the new docks, locks, and basins 
are in use. Many of the buildings are in course of construc- 
tion, and arrangements are being made for the erection of 
the remainder. It is anticipated that the entire work will 
not be completed until 1909-10. The expenditure up to 
3ist March, 1908, will be about £4,211,000, out of the esti- 
mate in the Act of 1905 of £4,500,000. 

Hongkong.—The expected date of completion of the dock- 
yard extension under the Act was 1907-8, but, owing to the 
typhoon and other causes, it is not expected that the entire 


work will be completed until 1909-1910. The expenditure to ° 


construction of the | 
Elmo breakwaters was originally due for | 


the | 








March 31st, 1908, will be about £1,326,000 ; 
the finally revised estimate is £1,563,404. 

Colombo.—The Admiralty share of the cost of the new 
dock, which is being constructed by the Colonial Govern- 
ment, is £159,000, of which sum about £150,000 will be 
spent to the 3lst March, 1908. The work is already more 
than two years over due for completion. 

Pembroke.—The jetty works, &c., have been completed at 
a cost of £133,500. 

Bermuda.—The main contract for the dockyard extension 
is completed. The total final estimate, including works, 


machinery and floating dock, was £590,000, of which about | 


£561,500 will be expended to 31st March, 1908, including 
£234,000 for the floating dock which is in use. 

Simon's Bay.—The dockyard extersion will not be 
completed until 1909-10, a year later than the date originally 
intended. The expenditure to 31st March, 1908, will 
about £1,608,800 out of an estimate for the revised and 
curtailed scheme of £2,104,076. 

Chatham.—The preliminary work on the dockyard exten- 
sion comprised in the Act of 1905 has been completed, but 
it has been decided not to proceed with the main scheme. 
The new Chatham dock has been completed at a cost of 
£448,352. 

Sheerness.—The new depét for torpedo-boat destroyers has 
been practically completed, at an expenditure of about £8500 
under the revised estimate of £180,404. 

In addition to the above, the following sums have been 
expended under the Act of 1905 :—£165,000, on preliminary 
works, land purchase, &c., at Rosyth ; £790,000, out of an 
estimate of £1,020,000, on coaling facilities; £1,342,800, on 
£652,000, on Portland 
Breakwater, which is now completed; £30,000, out of an 
estimate of £115,000, on torpedo ranges ; and £1,455,200, 
out of £1,549,000, on electric light and power in naval 
estab lishments. The works at Portsmouth and Haulbowline 
authorised by the Home Works Act have been completed. 





NEW COLLIERIES IN SOUTH YORKSHIRE. 


CONSIDERABLE satisfaction is expressed throughout South 
Yorkshire, and particularly around the domains of Wentworth 
Woodhouse, including Elsecar, Hoyland, Wombwell, Stribbin 
Jump, Parkgate, &c. that Earl Fitzwilliam is following in the 
footsteps of his forefathers, not onlyin developing the coal on 
his own estates, but by seeking to acquire additional coalfields. 
Practical proof of this is just given by the fact that coal has 
been won at his new Elsecar colliery. Earl Fitzwilliam has 
sunk two 18ft. shafts on his own estate near the Simon Wood 
colliery, which has been working for a number of years. An 
excellent seam of Parkgate coal has been worked at a depth 
of 350 yards. 4ft. lin. in thickness, and of good quality. The 
sinkings, which have been prolonged about two years, have been. 
retarded by gas and water. The early portion of the work 
was executed by his own workmen, he himself at times 
descending the shaft to inspect the operations. The site of 
the colliery is near the Great Central railway, sidings connect- 
ing which have been already laid down. The colliery will be 
constructed on the most modern principles, andthe plant will 
arranged to raise 2000 tons per day. Elecricity will be 
largely used as power. Scarcely any of the surface plant has 
been as yet fixed, but in a few months’ time a great change will 
have come over the scene. The opening of the new colliery 
will greatly tend to improve trade in the Hoyland district. 
It is reported that another colliery is likely to be sunk shortly 
on this estate. In addition to the development of the coal 
on his own estates Earl Fitzwilliam is seeking to lease the 
coal underlying the estates of the Doncaster Corporation, 
some 2000 acres in extent. He owns estates at Cantley, near 
Doncaster, where the coalfield is being rapidly developed. It 
is predicted further extensions may be looked for. 





the amount of 


be | equipped in every way for the work which they had to do. 











CLASSIFICATION OF MODERN SHIPS. 


AT the annual meeting of the British Corporation Registry of 
Shipping held in Glasgow, it was reported that notwithstanding 
that the output of mercantile tonnage in the United Kingdom 
during 1907 was less by over 220,000 tons than in the previous 
year, the tonnage built to the classification of the Registry exceeded 
any ‘preceding record by 45 per cent., while the number of ships 

was over 75 per cent. more than in 1905—the previous record year. 
Prior to 1902 the number of owners who had built or were building 
vessels to the B.C. class was under 100. Now it was over 170. 
Prior to 1202 load line certificates had been granted by them to 800 
vessels, representing 2,000,000 tons, but now the figures were 1623 
vessels of 5,000,000 tons. Among the vessels built during 1907 to 
their standard class were many that were notable for some 
characteristic feature, in one respect or another specially designed 
to meet some particular condition of trade, or to simplify con- 
struction without impairing strength, and make the vessels better 
One 
of the most satisfactory features of the year’s work was 
the number of vessels built for general trading, as distinguished 
from liners. The tendency of the present time is towards simpler 
methods of construction, and vessels without obstructions in the 
cargo spaces; characteristics which seem to have reached some- 
thing like finality in one case, where the vessel had only one hold 
and two hatchways over 100ft. in length, and ina steamer built 
for Messrs. Langlands, which had all the variety of deck accom- 
modation required for vessels of the Channel and coasting type, 
but had no stanchions, webs, or other obstructions. 

The notable progress made in shipping and shipbuilding within 
recent years, and the influence for good exercised over the 
development of the art of ship construction by Lloyd’s Register, 
were dealt with in the course of speeches made at the annual 
dinner of the Scottish staff of that society held in St. Enoch’s 
Hotel, Glasgow, on February 29th. Mr. D. J. Dunlop, ship- 
builder, Port Glasgow, in proposing ‘‘ Lloyd’s Register,” said that 
his intercourse with Lloyd’s, which had extended over fifty years, 
had been almost entirely without friction. He believed that was 
the experience of every honest shipbuilder in Great Britain. They 
might say that the advance of Lloyd’s Register was due to the 
advance of the world, but while this was true, it was also true that 
there was no registry, no body, that held the honoured position of- 
Lloyd’s in the confidence of those who were interested in the run- 
ning and insurance of ships. Other registries, it was true, had 
sprung up. He had himself been building ships for the Colonies 
for some time, and, whatever the reason, the owners had found 
that another registry gave their special requirements consideration 
— apparently Lloyd’s with its immense business could not give 

to specialities. He thought it would be worth the while of Lloyd’s 
Register to show more readiness to deal with special circumstances 
on their merits, even though it entailed additions to their staff. 
In reply, Mr. T. W. McIntyre, the chairman of Lloyd's Glasgow 
Committee, assured Mr. Dunlop that Lloyd’s were perfectly 
prepared and willing to take special pains and special care and 
trouble in cases of special work. He could assure the whole ship- 
owning and shipbuilding public of the desire of Lloyd’s Committee 
to meet them, to discuss things with them, and even to be educated 
by them. That was the strength of the society. The moment 
any organisation thought it knew everything it was time that 
organisation was buried. Lloyd’s was young—young in thought, 
prepared -to make every improvement and to consider every sug- 
gestion either by shipbuilders, by engineers, or by their own staff. 








PuysicaL Society or Lonpon.—A meeting of the Society will 
be held at 8 p m. this evening in the Physics Laboratory of the 
Royal College of Science, Imperial Institute-road, South Kensing- 
ton. Agenda: Professor G. H. Bryan, on ‘Certain Dynamical 
Analogues of Temperature Equilibrium ; Miss D. D. Butcher, 

‘Experiments on Artificial Fulgurites ;” Mr. S. Russ, ‘‘ The Dis- 
tribution in Electric Fields of the Active Deposits of Thorium and 
Actinium.” Council meeting at 7.45 p.m. 


INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
StuDENTs.—At a meeting of this body, held in the Institution 
Rooms, Bath-street, Glasgow, on March 2nd, Mr. W. M. Alston, 
M. Inst. C.E, presiding, Mr. H. F. Brand read a paper on 
‘¢ Grangemouth Dock Extension,” in which he gave a description, 
illustrated by a series of photographic views, of the nature and 
extent of the addition to the dock, a description of the site, and of 
various interesting practical details in the carrying out of the 
operations, 
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DREADNOUGHTS OF THE WORLD. 

IN view of the debate on the Navy Estimates, which took 
place in the House of Commons on Monday evening, we 
think it will be interesting to repeat a diagram which we 
printed in our issue of 
January 17th last This 
shows at a glance the 
probable relative position 
of the five principal 
Powers, as far as single 
gun armoured ships are 
concerned, for some years 
ahead, and it shows in 
® very striking fashion 
that in 1912—less than 
four years hence—we shall, 
in respect of such vessels, 
fall below the two-power 
standard. 

The diagram 
upon a table 
by a member 
Navy League 
lished some weeks ago. 
The rate of building 
Dreadnoughts credited to 
each country is, of course, 
only estimated, and _ it 
might in some cases be 
increased, and in all it 
might be reduced. It 
is, however, probably not 
far from correct, except 
that in our own case a 
very sharp upward bend 
is likely to occur when 
a Government with a 
better appreciation of the 
importance of the Navy 
endeavours to avoid the 
dangerous ground we are 
now approaching. This 
may be expected to have 
effect about the year 
1911. 

In place of the tablé 
originally given, in which 
names and dates of 
laying down appeared, 
we present another, 
which shows at a glance 
the probable number of 
Dreadnoughts and _ In- 
vincibles in commission 
for some years to come. 
This table is based upon 
the old one, and of 
course, subject to the 
same reservation. Where 
it does not agree with 
the diagram the latter 
may be regarded as incorrect, due to small inaccuracies in 
the engraving :— 
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COMMERCIAL VEHICLE TRIALS. 


AT a meeting held last Friday evening at the Institution 
of Mechanical Engineers, a large number of the officials and 
competitors connected with the Commercial Vehicle Trials 
held last year assembled formally to receive the judges’ 
report. Attention was drawn to the fact that, although the 
trials were the largest and most comprehensive yet held. and 
possibly may have reached the maximum limit in extent, the 
total distance covered was only sufficient to bring out radical 
faults and weaknesses. The judges consider that for useful 
loads exceeding 3 tons the tractor is the most economical for 
general haulage. Where speeds are required which are too 
high for the tractor, the internal-combustion engine lorry 
mounted on rubber tires becomes a necessity. It is pointed 
out that the steam lorry, although it possesses the disadvan- 
tage of large axle weights, can with advantage be employed 
where high speeds are not required, and where the loads have 
to be delivered at quays or places where the tractor with its 
trailer cannot be so readily manceuvred. It is considered 
that the petrol lorries were capable of too great speeds, and 
that a reduction of gear ratio is a necessity. The reliability 
and regularity of running throughout the trials is said to be 
remarkable, and the condition of the vehicles after the run is 
commented upon favourably. 

The report goes on to state that a striking feature of the | 
trials was the successful use of india-rubber tires carrying | 
heavy loads upto 5 tons. About 90 per cent. of the vehicles, | 
excluding tractors, had such tires, which gave remarkably | 
little trouble, notwithstanding the high temperature recorded 
on several days during the trials. 

Attention is directed to the projection of the spokes at their 
felly ends in many of the wood wheels giving short length in 
the direction of end grain, and consequent weakness. 
Although aware of the reasons which have induced makers to 
adopt this shape, the judges noticed that in several cases 
cracks were developed, giving evidence of faulty design. | 
Only two types of vehicles were fitted with wheels made 
entirely of steel, although a third employed a wheel with 
steel spokes. The cast steel wheel of to-day is practically 
imperishable if it be shod with rubber tires, but the use of a 
built-up wooden wheel is an important factor in prolonging 
the life of a vehicle and keeping down the repair bill. 

In one part of the report it is stated that it would appear 
that there is a future for a type of vehicle suited for delivery 


| might be converted into steam. 


| molecular translation. 


| 

| work in the country in cases where speed on the road is of 
secondary importance, where capital outlay and running 
| costs are required to be reduced to a minimum, and where 
| the loads to be carried would not exceed three tons. The 
| majority of petrol lorries do not fulfil these conditions, 
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and manufacturers might well turn their attention—it is 
asserted—to a cheaper and slower class of vehicle. The 
trials have demonstrated that petroleum fuel can be success- 
fully used for lorries with internal combustion engines instead 
of petrol, and it is stated that the relative price of these 
fuels renders it desirable that more general attention should 
be paid by manufacturers to the possibilities of less 
volatile fuels. It is regretted that no tractor fitted with 
an internal-combustion engine was entered in the trials. 
The steam vebicle as at present constructed requires to pick 
up water at frequent intervals, generally not exceeding 20 to 
30 miles. In this country this represents no difficulty, but 
in the Colonies and elsewhere abroad, where mechanical 
transport can beand is being developed, such facilities for water 
supply may not exist. The internal combustion engine, or a 
steam vehicle fitted with a condenser, is there a necessity, as 
its use enables the radius of action of the vehicle to be 
increased to distances exceeding even 150 miles, the limit 
depending upon the capacity of the fuel and water tanks. 

As regards the details of construction and design of the vehicles 
that competed in the trials, it was evident that a very great 
improvement all round had been made during the past few 
years. This was notably the case in the matter of wheels, 
which on the earlier trials of the heavy vehicles in this country 
had proved themselves to be in many cases very defective and 
the cause of much trouble. A marked improvement was 
generally apparent in the attention paid to details such as 
wiring, accessibility of nuts, bolts, &c., and ease of removal 
of those parts which require most attention. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents, ) 


STEAM, 


Str,—May I claim a small space in your columns to enunciats a 
theory which I have formed regarding what takes place in the way 
of the formation of steam when a violent boiler explosion takes 
place. 

I will not trespass on your space by setting forth the old well- 
worn story as to the laws regulating the production of steam 
from hot water. There is a drop in temperature from that proper 
to steam of a given pressure to that proper to a lower pressure, 
and the difference represents the heat available to make steam. 


| The effect is to limit the weight of water which can be vaporised 
| to somewhere about one-sixth of the whole weight. 


Now, in my opinion this is a mistake ; for let us suppose the case 


| of a vertical cylindrical vessel containing water and steam under 


pressure. If the head were suddenly removed the steam over the 


| water would be the first to fly into space, and in doing this, as the 
| whole of its heat would be converted into energy of translation, it 


would no longer exert any pressure on the water, which could then, 
in successive layers, so to speak, be converted into steam which 
would have no pressure, and consequently the whole of the water 
In other words, all the energy 
represented by what is erroneously termed ‘‘latent heat” —seeing 
that heat has wholly disappeared—would become energy of 
We should have, in point of fact, what 
has been termed ‘‘ cold steam.” So complete is the transformation 
that I have myself held my hand in a jet of superheated steam 
at 150 lb. pressure and 600 deg. temperature and felt it cold. 


— — —_ 


es 
It is very doubtful'if what is called steam in ‘an impact” turbj 
is steam at all in any true sense of the word. The water molee - 
are in an entirely different condition from those obtaining a 
a boiler. It is well known that a steam jet has no latera| pelea 
It is admitted that it has no pressure when it strikes the blade 
a turbine rotor. That it may undergo another transformation oof 
return to the condition of an elastic fluid is certain,  Byt rt 
no way concerns my contention. rh 
If, now, Lam right, it follows that not a fraction of the energy j 
a steam boiler may be converted into kinetic energy, but the 
whole of it. There will be no pressure to keep it back, Th, 
effect will be the same as that which would be produced jg “4 
charged a flask with boiling water and then broke it in a vacuny ¢ 
the water would for the time being disappear completely, at 
This being so, we see that it is quite — to have a terrible 
detonation, as in the case of the St. Lazare explosion, and the 
— of the atmosphere would have no effect whatever i 
imiting violence. No water could be found, because it had al 
become steam. ‘ ‘ 
Westminster, March 7th. 3 


GENERATION OF STEAM. 


Sir,—I have read with much interest the article on steam anq 
water in your last issue, and I agree with you that our ignorance 
of the generation of steam is colossal ; but I think the reason is 
that it is exceedingly difficult to find a starting point for an 
irvestigation. Possibly by collecting all sorts of data and facts 
about the production of steam and collating them carefully we 
might be able to arrive ultimately at a point where a single crueia] 
test would settle the problem at once, and give us the Whole secret 
of the change of liquids into vapours. 

It was Mr. Wye Williams, I think you have told us before, who 
suggested that steam was actually dissolved in the water. | ay 
unable to grasp how that could be so, seeing that the water itself 
disappears whenevaporation takes place, but it leads to an interest 
ing experiment. You have mentioned that steam apparently rises 
mainly from two or three small points, and you refer to the small 
bits of glass or pipe stem that a chemist puts into liquids he wishes 
to boil quietly. Now, ifa tumbler of very active soda-water he 
rotated several times so as to start the liquid whirling, a very 
curious thing may be observed. If we look through the side of the 
glass a number of chains of bubbles starting from the bottom may 
be seen. The gas is rising from fixed points in the glass, but 
besides these there will be seen a number of short chains which 
extend from the surface only a short way down, an inch or so, and 
move round and round with the water. The chain of bubbles js 
obviously being generated from some point in the liquid, which may 
either be (1) a tiny solid particle acting as a nucleus ; (2) a centre 
of less pressure in the general body of the liquid. I incline to the 
latter explanation. That such a centre of less pressure has coy 
siderable stability is proved by the fact that the chain of bubbles 
rising from it may make several circuits of the tumbler before 
disappearing. 

The liberation of CO, from water may be a very different thing 
from the generation of steam, but this little experiment proving the 
existence of centres of the emission of gas in the body of a liquid 
may have, nevertheless, some bearing upon it. 

Prion Lien, 


PERMANENT WAYS, 

Sir,—In his last paper on ‘‘ The [ron Sleeper” Dr. Haarman 
refers, not altogether favourably, to the English and American 
timber system. , ‘‘ Even on the carefully tended English Midland 
Railway,” says he, ‘‘almost every joint is felt.” In other words, 
the multiplication of sleepers does not provide anything like acon 
tinuous bearing. Suppose, however, that instead of multiplying 
the sleepers we use a more moderate number; then raise the track 
bodily, and lay it on two solid longitudinal sleepers running under 
the rails; and, finally, fill the gaps between these longitudinal 
sleepers and the rails with dwarf sleepers. Should we not then 
obtain an absolutely continuous bearing without any loss of trans 
verse stiffness ! 

My object in writing, however, is to raise the question whether 
the railway track as now arranged is likely to be adequate for the 
high speeds that will inevitably result from the adoption of elee- 
trical working. Some recent serious accidents have shown the 
danger of trusting entirely to the wheel flanges to prevent derail 
ment, and it certainly looks as if some plan must be devised 
whereby the 100 to 150 miles an hour train of the near future may 
be kept rigidly to its track. A complete re-making of permanent 
ways is at present out of the question; but it is possible that a 
third rail between the other two, and standing rather higher than 
they, would give the additional guiding force required. ‘This third 
rail would be T-shaped at the top, and would engage on either 
side with horizontal wheels on the See trucks, these wheels being 
provided with a flange on their under side, so as to prevent the 
car from rising. It should then be possible for a train safely to 
negotiate sharp curves at considerable speed, the outer rail being 
well elevated and banked up, probably with banks of timber 
embedded in the ballast. 


March 11th. OBSERVER, 


LIVE STEAM FEED HEATING, 


Sir,—In regard to live steam feed heating, it appears as if the 
experiments carried out so far have tended in the wrong direction. 
| imagine few working engineers in charge of plant would claim 
coal economy as the result; the real advantage of the system is 
that it enables a given boiler to supply a larger quantity of steam. 
not necessarily, however, without a correspondingly increased 
supply of fuel. The effect of shutting off the heater to make a 
joint, &c., when steaming at full power is within the everyday 
experience of most sea-going engineers, and had experiments been 
made as to the greatest poss ble evaporative power of a boiler with 
and without « heater, some useful figures should have been 
obtained. ENGINEER. 

March 11th. 


SUPERHEAT LOCOMOTIVES AND BALANCING. 


Sir,—In the interesting articles upon superheating steam in 
locomotives it was stated that the Prussian State Railways had in 
some cases entirely done away with the reciprocating mass balance 
weight in two-cylinder hot steam locomotives with success Surely 
there should be some qualifying statement added to this. What 
becomes of the swaying couple ; and does excessively high com 
pression compensate for the balanced force ! 

LONDONER. 








WINNIPEG INDUSTRIAL, EXHIBITION. —Some little while ago we 
called attention toa competition of light agricultural motors which 
is to take place at the Winnipeg Industrial] Exhibition in July next. 
We are now requested to say that, as the Exhibition authorities 
have received a number of replies, intimating that the weight 
called for—namely, five tons - was too light for practical purposes, 
the matter has been re-considered, and it has been decided to make 
this seven tons instead of five tons, ‘but-in' making the ‘awards the 
weight of the motor.will-be considered. The prize lists and general 
rules will not be ready for distrilition till the 1st April or a little 
later. The charge for space will be 2dols,—say, 8s, 4d.-—-for an 
entire exhibit. It is proposed to start the competition two or 
three days before the opening of the Exhibition. Arranzements 
are now under way by which it will be possible to secure the neces- 





sary ground for giving a practical test of ploughing, discing, &r. 
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Pe HIGH-SPEED BORING AND SURFACING holder ; Fig. 3, the means for securing the cutting tool; and | 
ad MACHINE. Fig. 4 shows an operation for which the machine has been | ¢ 
es adopted. It is the boring and facing of eight petrol motor 
may ALTHOUGH commercial success in engineering factories is | cylinders at one setting by means of a jig which is rotated 
ntr largely dependent on bigh cutting speeds with special | on the table. 3 

) the machine tools, it is also essential that the shops should b The surfacing head consists of a circular chuck across which 
S, equipped with a certain proportion of tools which are capable | travels the slide. The latter is arranged to take facing and 
for: 
ling 

tl 

in 

nd 

Is 
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Fig. 1—SIDE AND 


of being quickly adapted to a variety of operations. Such a 
machine is shown in the accompanying illustration, and 
although not entirely a new type—being based on Pearn’s 


patent—several improvements and modifications have been 
introduced whith are the results of extensive practical 
experience. The tool is equally useful for high-speed 


urfacing, boring, milling or drilling. The illustrations 








Fig. 2—-SURFACING HEAD 


how one «size of the machine, from which it will be 


observed that the pulley is driven by a wide belt and is 
mounted directly on the spindle between the bearings. This 
climinates driving through gearing for the high speeds re- 
quired in drilling and milling. For heavier duty and slower 
speeds, however, spur gearing is brought into use, as will be 
Mentioned later. Fig. 1 represents a side and end elevation 
of the machine : 





Swain Se 


END ELEVATIONS 


turning tools of rectangular section, which make an acute 
angle with the surface of the work operated upon when 
cutting, thus giving_a draw cut. The tool is secured by 
means of a steel screw working in a removable bush—the 
bush being provided to enable the screw to be quickly 
renewed when worn. Some importance is attached to this | 
arrangement because the screw threads are subjected to a | 
great deal of wear and tear. The slide is also provided with | 


the slide travelling towards the centre, and when this is 
completed the movement of a lever will cause the slide to 
travel outwards and finish the work on a broad traverse. 
Provision is made against overrunning, and the slide can be 
operated by hand motion, which is disengaged when the 
power feed is in engagement. As stated above, power is trans 
mitted to the spindle by means of a wide endless belt, which 
makes a large arc of contact with the driving pulley. This is 
seen in the end view, Fig. 1. The belt can be quickly 
adjusted to any required degree of tension by means of the 
tightening pulley above. When drilling or boring emall 
diameters the main driving pulley is directly connected to 
the spindle by means of a locking pin. This is a very 
important feature, as it enables the machine to work at high 
speed without the intervention of any tooth gearing whatever. 
For operating on work of larger diameter motion is trans- 
mitted from the gearing to the chuck or face plate by means 
of an external pinion meshing with a spur ring, as shown in 
Fig. 2. In this respect modern design in heavy lathes has 
been adopted, and the spindle is relieved of torsional stress. 
The bearings of the spindle are kept as far apart as possible, 
so that steadiness can be relied upon in snout-boring opera- 
tions. The front bearing has a conical neck of large diameter, 








Fig. 3-TOOL HOLDER 


with adjustment for end thrust and wear The head can be 
moved vertically on the upright slides by means of a cone 


| friction clutch and bevel gear operated by power, while the 


large hand wheel shown provides for fine hand adjustments. 
Wear on this slide is compensated for by means of a wedge 


| strip acting on a narrow guide, and easy of access. 


The main table can be caused to travel longitudinally 
along the bed by either hand or power, the rapid power 
traverse being operated by a hand lever in a convenient 
position at the base of the upright. The transverse travel is 
effected by hand, but power motions can be fitted if desired. 
The table may be also provided with a special spacing arrange - 
ment for boring holes at definite centres by using simple 
length gauges, thus’ rendering jigs unnecessary, while a 
letachable square turntable enables the machine to operate 
yn four sides of the work at one setting. 

The bed is of box section supported by cabinet feet, and at 
the driving end carries the upright and the vertical sliding 
head, which are placed so that the centre of the spindle dces 
not coincide with the centre line of the bed. The object of 
this arrangement is to give the effect of increased width of 
bed, the tendency to lift the work by the cutting action being 
counteracted by the increased leverage of the tables thus 
obtained. The machine is fitted with an improved feed 
mechanism. The semi-automatic machines have four rates 











Fig. 4-CSCORING AND FACING MOTOR CYLINDERS 


a detachable sccket for carrying boring bars, twist drills, &c. | 
The slide is automatically traversed across the face of the 


chuck by means of variable spur gearing which actuates a | facing, and milling in all directions. 


of speed for drilling and boring, while the fully automatic 
| machines have eight rates of speed for drilling, boring. sur 


All the feeds are 


shaft running through the main spindle of the machine. On | positive and capable of changing and reversing instantly. 


the end of this shaft is keyed a bevel wheel which gears with a 
similar wheel on a screwin the facing slide. The ratesof travel 


The feed mechanism is placed at the foot of the upright, 
within easy reach and in full view of the attendant. 


A 


for the slide are governed by three sets of spur wheels, and are | safety arrangement consisting of 'a friction plate is also pro- 


instantly reversible. 


: These feeds are so arranged that when | vided to prevent damage in case of the feeds overrunning. 
Fig. 2 shows the surfacing head and tool! engaged on surfacing work a roughing cut can be taken with | The whole mechanism is self-contained, requiring no change 
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wheels, the full tange of speeds being available by manipula- 
tion of the levers. 
various functions. 

For drivmg the machines three methods are available— 
first, by four-speed cone and countershaft: secondly, by 
single belt from the lineshaft and a special speed-changing 
device; and, thirdly, by electric motor. 
illustrated has the second system, the device being housed in 
the cabinet at the base of the upright. All changes are 
effected by the two levers shown. These, in conjunction with 
a friction clutch on the first motion shaft, give the necessary 
changes, and, the levers being interlocking, no two speeds 
can be in engagement at the same time. The boring bar 
stay is carried on a sliding saddle, which can be secured in 
any position on the bed. The stay has a vertical travel by 
hand, and can be locked in position. If desired, the stay 
can be placed on the tables, with which it will then travel, 
reducing the distance between the boring bar supports. 

It is not possible here to describe the various kinds of work 
to which the machine can be applied, but the application 
shown in Fig. 5 is interesting. The four pairs of cylinders 
are secured in a revolving jig placed on the table, and the jig 
thus takes the place of the detachable turntable. In this 
way the rough work on all the cylinders is completed before 
the finishing cuts are begun, and the heat engendered in the 
cutting is allowed to subside before the finishing cuts are 
taken, while the machine is kept in constant operation. The 


machine is built in accordance with Pearn’s 1907 patent, in | 


four sizes, by H. W. Kearns and Co., Limited, Broadheath, 
near Manchester. 





REINFORCED CONCRETE FLOORS. 


THE new Postal Telegraph Stores which are being erected 
at Adderley Park, Birmingham, for H.M. Office of Works 
ranks as one of the most striking examples of the utilisation 
of reinforced concrete now being executed in this country. 
The building consists of four floors and a roof, with a total 
length of 205ft. and a width of 60ft. 6in., the height of the 
building being 60ft. The entire skeleton of the structure— 
namely, the columns, beams, deéking, and so forth—is 
erected in reinforced concrete, and the facing is of brick and 
stonework, carried at each floor level on reinforced concrete 
beams. In this way the wall is practically erected in panels, 


These levers are marked to show their | 


The machine | 


| carried out in the following manner on an area of 323ft. Sin. 


super, extending over three beams :—On Wednesday, the 5th, 
the floor was loaded up to 24 ewt. per foot super, remaining 
under this load until the following Friday morning, the 7th, 
at 8.30 a.m., when the deflection indicators were fixed. At 
nine o’clock no deflection was recorded, and the specified load 
of 54 cwt. per square foot was then applied. This was placed 
by 11.40a.m., and by this time the deflection recorded was 
exactly fin. The load was left until 2.30 p.m., when another 
reading was taken, which recorded a deflection of gin. An 
additional load of 24 cwt., making a total of 74 cwt. per foot 
super, was then applied, and was placed by 3.30 p.m., when 
the deflection recorded was fin. The load remained in posi- 
tion until 4.40 p.m., and the reading at that time was 
identical with 3.30 p.m., namely, fin. Although the actual 
deflection was only fin. on a 23ft. span, the allowable deflec- 
tion, according to specification, would have been fin. under 
the test load. Instructions were given to remove the extra 
load of 24 cwt., which was taken off by 7.30 p.m., at which 
time the deflection read yin. The remaining load of 5cwt. 
per foot super was kept on the floor until 7.30 of the follow- 
ing morning, when the deflection indicator read the same as 
that at 7.30 on the previous night. The work of clearing the 
floor was then proceeded with and completed by 1 p.m., by 
which time the floor had regained its normal position. 

In this test the bricks forming the load were piled up in 
one solid mass, and the architects, being of opinion that 
arch action might have taken place, decided to have another 
test made on the floors with the same loading, this time 
piling the bricks in independent stacks so as to prevent 
arch action. The second test was made on the 13th Feb- 
ruary over the same area, when the floor was loaded up to 
24 cwt. per foot super, and remained under such load for 
six hours, ‘at which time the deflection indicators were 
fixed, and registered no deflection. Half an hour later the 
load was increased to 3¢ cwt. per foot super, and the deflec- 
tion was yin. This loading was maintained for fifteen 


hours, when the reading of the indicator showed a deflection | 


of j4in. Eight hours later, the deflection remaining con- 
stant, the load was increased to 74 cwt. per foot super, at 
which time the deflection measured };in. On Saturday, the 
15th, the load was reduced to 5 cwt., when the deflection 
registered was normal, and at three o’clock on the 16th, the 
load having been removed, the floors regained their normal 
position. We understand that both these tests were con- 
sidered highly satisfactory by the Office of Works. 

The building in question is the first which has been com- 


Fig. 1—-CONCRETE FLOOR, POSTAL TELEGRAPH STORES AT BIRMINGHAM 


and is entirely carried by the framework. The walls do not 
carry any of the floor loads. The ground floor was designed 
for asuperimposed load of 560 1b. to the square foot, the first 
and second floors for 3251b., and the third floor for 225 1b. 
per foot super. The decking of the ground floor is din. 
thick, reinforced with 3in. Kahn trussed bars, and the main 
beams, of 23ft. 3in. span, are 2lin. wide, and are reinforced 


eee a 
odefid 2:16 &1-Mé KT Bars in bottom 
25%/2"Feom, Tle bgt fa 


1 





ce 
rg" 
es 


}~ 


in bottom 
in top 


ry 


Beam. 5 We KT Bars 


Secion. C.D. 





Beom § IeK.TBars 


25715" 
— 26°15" 


im 


4, 
a 
7 


S Concrete f2'K.T- Bans /2 


a 


2-148 3A T Bars 
“lm do. 


25%/2 





| mined by considering the air and vapour pressure independently, 


| entering the condenser at a temperature ¢), and withdrawn along 


| must equal the heat taken up by 7 |b. of water, we find the hot 


| well temperature is f; 
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Fig. 2—-REINFORCED CONCRETE FLOOR 


The design of the floors is | 


with 1fin. Kahn trussed bars. 
The reinforce- | 


shown in the accompanying sketch—Fig. 2. 
ment for the columns consisted of Kahn trussed bars. | 
Similarly, the second, third, and fourth floors were reinforced | 
in proportions comparative with the respective loadings. 

An official test of the floors took place on the 7th February | 
in the ‘presence of representative of H.M. Office of Works, the | 
contractors, and other interested parties. The test was 


| Association of Engineers recently by Mr. 


| of condensation, but rather with the effect upon the vacuum of 
| certain features commonly met with in condensing systems. 
| jet condenser with the wet air pump was first described. 


| depend upon the heat contained in the exhaust steam, but fora 
| variation in the temperature of this steam of about 30deg. Fah., 
| the amount of heat will only vary about 1 per cent., so that the 
| correction for variations of ¢, will be very small. 


| quality of the exhaust steam, for part of itmay reach thecondenser 


pleted in reinforced concrete for H.M. Postal Authorities. 
The small amount of deflection, coupled with the speed of 
erection, point not only to the elasticity of the construction, 
and the ample safety factor allowed by the designers, but also 
to the excellent work done by the contractor. It is interest- 
ing to note that the work of excavation commenced on the 
first week in August last, and the concrete construction was 
completed by the 31st day of January, in spite of unforeseen | 
difficulties and bad weather conditions. The building was | 
erected by the Cubitt Concrete Construction Company to the | 
general designs of Mr. J. Rutherford, architect to H.M.O.W. | 


| The designs for the reinforced concrete construction, prepared 
| by the Trussed Concrete Steel Company, Limited, were 
| checked by Mr. William Dunn, consulting expert on re- 


inforced concrete to H.M.O.W. 





AIR PUMPS AND CONDENSERS. 


A PAPER on the above subject was read before the Manchester 
R. M. Ferguson, 
M.Sc. The paper was not intended to deal with the whole subject 


The 
The 


resulting pressure in a perfect condenser of this type may be deter- 
as follows :—If there are x lb. of condensing water per lb. of steam 
with the condensed steam at the temperature ¢,, since the heat 
given up by each pound of steam in condensing and cooling to 


The constant 1025 should 


1025 
= - ly 
“ 


A factor that 
may affect this constant to a much large: extent is the unknown 


in the form of water. 

The hot well temperature will generally lie between 85 deg. 
Fah. and 120deg. Fah., and the vapour pressure over this range 
may be represented as a linear function of the temperature in the 
form 

‘0223 ¢, — 1:29 
2°86 . 9223 4 — 1:29; 


n 


' ; 


thus the vapour pressure depends only upon the amount of con- 
densing water per lb. of steam and upon the initial temperature of 


The remaining portion of the condenser pressure is due to th 
presence of air. The volume of air carried in with the injecti e 
water will generally be about 2 per cent. of the volume of that 
water, whilst the air carried over with the exhaust steam wi] 
depend upon the volume of steam and the length of the exhaust 
pipe. Weiss gives this leakage per lb. of steam condensed ag 
1°8 + *0035L, where L is the length of the exhaust pipe, This 
| equation has been veritied by the author in relation to the air leak 
into a surface condensing plant. The total volume of aij: enterin, 
the condensing chamber is taken at atmospheric pressure, so that 
when it is lowered to the condenser pressure its volume wil] te 
considerably increased, and it is this larger volume that has to be 
dealt with by the air pump. The temperature of this vir will be 
the same as the temperature of the hot well discharge, aiid as this 
will be slightly higher than the initial temperature of the air, its 
volume will be increased slightly. but this increase will i; general 
be small, and can be ignored. aking the assumption that the 
temperature remains constant, we can apply Boyle’s law to esti. 
mate the resulting pressure when the volume is known, The 
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Vacuum (in inches 


Fig. 1 


| 
| 
‘7’. Wat 
| Values of ‘n’=- Rater 


| volume to which the air can expand will be limited by the pump 

| volume and the volume of water discharged. If ” represents the 

| bucket displacement in cubic feet per lb. of steam, the effective 
volume of pump = » — volume of water discharged, 


> ‘ ¢ + 1) a al 
', effective volume = (« -° 62 ) cubic feet. 
) 


The volume of air per lb. of steam at atmospheric pressure 
18 *003L + *O2n. 
62 , 
| and if p, be the atmospheric pressure, p, the air pressure in the 
condenser 
*003L 


18 + *O2n 


1) 
By adding to this the vapour pressure at the temperature of dis- 
| charge, we obtain the total condenser préssure in Ibs, per syuare 
inch, which may be represented by the equation 
1°8 + °033L + O2xz 
62u — (nv or 


(nr 1) 


From an inspection of these curves it will be seen that for any 
particular bucket displacement there is a limiting value of the 


Pa = Pa 


62u — (x 


DP 86 
Pp = Pr ms. 22°86 02234, —-1°28 . (1) 
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Fig. 2 


vacuum obtainable, depending on the ratio between the amounts 
of injection water and steam. An increase of injection water 
above this value will only decrease the vacuum ; for although the 
larger supply of water will diminish the hot well temperature and 
thereby decrease the vapour pressure, this will be overbalanced 
by the increase in the air pressure due to the larger volume 
carried in with the water and the relatively smaller bucket 
capacity. Thus admitting too large a quantity of water is 
inefficient in several respects ; it entails an additional expense for 
water, decreases the vacuum obtained, and lowers the tempera- 
ture of the hot well. This lowering will tend to decrease the 
efficiency of the plant, when, as is usual, this water has to be used 
for the boiler feed. The degrees of vacuum shown in Fig. 1 are 
all calculated for an injection temperature of 60 deg. Fah. and a 
correction will be necessary for any other initial temperature. 
The weight of air entering the condenser is independent of this 
temperatire, so that we need only consider the increase in vapour 
pressure. It will be found from equation (1) that for every addi- 
tion of-10-deg. Fah. to-the injection temperature, there will be 4 
corresponding decrease in the vacuum of ‘46in. when the same 
weight of water is used. If we add a correction due to the 
higher temperature of the air discharged, the decrease in vacuum 
may be taken at }in. for every addition of 10 deg. Fah. in the 
temperature of the injection water. p. 

The pump volume as given by the value ~ represents the mini- 
mum value for a perfect pump, and it will generally be found 
advisable to somewhat increase the actual pump volume to obtain 
a particular maximum vacuum. With separate air pumps this 
can be obtained by sitnply increasing the speed of the pump, but 
with wet pumps the speed cannot be very high owing to the severe 
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plows produced when the bucket strikes the water ; these being 
liable to produce serious damage to the valves and driving gear. 
Other factors Which will necessitate a larger pump are, leakage 
learance space in, the pump itself. his’ clearance 


into, and ¢ . Ps 4 F 
fae e filled with a mixture of air and water, 


will generally 


Bee co the return stroke of the bucket the air expands until its 
i e has fallen to the condenser pressure. ‘The distance 
Eevee d by the bucket during this expansion will represent the 
Jost volume of the pump, and it is only the remainder of the stroke 


that i effective. 

n counter-current jet condensers the exhaust steam enters at 
the base of the condensing chamber whilst the water enters at the 
top, and in virtue of its weight will fall through the steam space 
ra large surface for the steam to condense upon. The 


and off “ J . 
water is Withdrawn at the base, whilst the air carried over with 
the steam and water is withdrawn at the top by means of a 


te dry-air pump. The air carried in with the water does 


separ . Z . - 
mt enter the steam space, whilst the air carried over with the 
steam is separated in the steam see and gives up part of its heat 
to the descending water, thus‘a better vacuum can be maintained 


in the condenser ; the pressure at the lower end will be mainly 
due to steam, whereas the pressure at the top will be largely due 


to air ; also owing to a smaller amount of air being present in the 
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Fig. 3 


| 





| along with the air by the air pump. 


| the impurities in the water and the metal tubes. 
| cautions are adopted, however, all tend to increase the cost of the 





agate will be equalised to E, so that only the expansion EF will 

»e necessary before the pump becomes effective. The volumetric 

efficiency is now represented by the expression 1+ 2s ; a 
+ 2e 

and taking the same values for ¢ and + this efficiency is about 

96 per cent. 

‘Thus to get the full value out of a dry air pump, there must be 
some means adopted for equalising the pressures: at the ends of 
the strokes to overcome the bad effects of clearance, or clearance 
must be reduced toa minimum. This is easily done in slide valve 
pumps by introducing a small 'I'rick port in the valve. ‘his type 
of pump is also capable of working at much higher speeds than 
wet pumps without producing any bad effects on the working 
parts, 

A surface condenser should only be adopted in extreme cases, 
when the water available for condensing purposes contains such a 
large amount of impurity that itis not suitable for boiler feed or 
when a high vacuum is of great importance, as for steam turbine 
work, The usual type of surface condenser consists of a large 
number of tubes through which the circulating water has to pass, 
whilst the steam is condensed on the cool surfaces and withdrawn 
The water not being suit- 


| able for boiler feed will in a number of cases be injurious in the 
| condenser ; but better precautions may be exercised with regard 


to the condenser, such as the use of tubes made from special 
alloys to overcome the chemical actions that are set up between 
Whatever pre- 


condenser. 
From direct reasoning it is not possible to predict what vacuum 


| can be obtained from a giver. condenser for a definite amount of 


| required area, 


steam and water, due to the unknown action that occurs on the 
steam side. In designing a condenser it is usual to allow about 
one square foot of tube surface for every 10 1b. of steam per hour, 
but it is very doubtful whether this is the best method of fixing the 
The exhaust steam from the engine contains a 


| large amount of heat, which will depend upon the dryness of the 


steam, but if dry steam be assumed, the total heat will be approxi- 
mately constant. The vacuum in the condenser will to a large 


| extent depend upon the efficient transmission of the heat from the 


condensing chamber, the condensation will take place at a greater_ 


rate, aud thus tend to lower the pressure in the chamber. An 
additional pump is required to deal with the water alone, either 
for withdrawing it from the condenser, or enabling it to be drawn 
in by the vacuum. This latter method is: much in vogue at the 
present time under the form of the barometric condenser, in which 
the condensing chamber is elevated about 30ft. above the discharge 
pipe. In this case the injection water must be raised by a pump 
to such a height as to enable it to flow into the condenser. 

For given amounts of steam and condensing water the total 
volume of air entering the condenser will be the same as in a 
parallel-flow condenser, and the total pressure may be estimated 
in a similar manner. 


The limiting value of the pressure will be | 


that due to the air at the top of the condenser, and in order to | 


determine the pressure at oe pet we must know this tempera- | 


ture. It is never possible to reduce the air temperatures quite to 
that of the injection water. Weiss gives this temperature as 
to + a where a = 7°2 + ‘2(f, - ¢,) 
/, = hot well temperature, f, injection temperature. 

By assuming that the whole of the pump is available for the 
discharge of air, the condenser pressure can be determined as in 
the case for a wet pump, and is represented by the following 
expression : 

18 + -003L + O2n , 3-9 


= “0191, ‘R67. (2) 
OZ” a 


te i's 
The vacuum corresponding to a number of pressures has been 
calculated from this equation, and are shown by the dotted curves 
in Fig. It is seen that the vacuum obtainable on the counter- 
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current system is much higher than in a parallel-current condenser 
using the same quantity of water and steam. 


steam to the water circulating through the tubes. This varies 
with the rate at which the steam condenses or gives up its heat to 
the tube and the rate at which the tube gives up its heat to the 
water, 

The rate of condensation of steam depends upon the condition of 
the tube surface, for if this be covered by a film of water or oil, 
this film will offer a large resistance to the passage of heat into the 
tube, and the efficiency of the surface will be impaired. In con- 
nection with the condensation in an engine cylinder, it is generally 
stated that if the cylinder wall could be kept dry, very little con- 
densation could take place, and, considering the reverse case, one 
might be inclined to say that the tube surface in a condenser 
should be kept wet in order to increase the condensation. ‘Lhis, 
however, is by no means the case, for the condensed steam main- 
tains a higher temperature than the tube surface, and prevents 
the flow of heat into the metal. The steam should come into 
direct contact with the cool metal surface to be most efficient, and 
the tubes arranged so that the condensed steam can be easily 
drained away. ‘Ihe rate of condensation will also depend upon the 
presence of air in the steam space, for it has been found by Mr. 
A. J. Smith that the presence of air corresponding to a pressure 


| of #;in. will reduce the rate of condensation by 50 per cent. 


‘he amount of airin any condensing system is a doubtful 


| quantity ; but, leaving this out of consideration, the condensation 


is proportional to the difference in temperature between the 
steam and tube surface and will depend upon the velocity of the 
steam over the tubes ; the heat given up to each square foot of 
surface may be represented by the equation ¢ (¢, — 5), when ¢, is 


| the temperature of the steam, 6 that of the tube, c is a constant 


depending on the rate of condensation. The flow of heat from 


| tube surface to water is proportional to the difference in tempera- 


| 


| 1900 for the Manchester School of Technology. 


ture between the tube and the water, and also to the velocity of 
the water through the tubes, 

From the equations which represent the several actions that 
take place in @ condenser, assuming the steam to be at a constant 
temperature, Dr. Nicolson has deduced the following equation :— 

4/ a & — T 3 
a= 120(5 + R n/n) loge te = t, cerns ‘5 ae 


/ = length of tube. d = diameter. 

. -* water. 3 

R = ratio ~ u = velocity of water. 
steam. 


t) = temperature of steam. 
T, and T, = initial and final temperatures of waters. 
This equation— which was deduced from a series of experiments 
carried out by Mr. Ferguson with a Holden and Brooke’s high 


| velocity feed heater, the steam being at atmospheric pressure— 


does not enable one to determine what vacuum will be obtained 
in a given condenser; but it does indicate at least in what 
direction alteration should be made to increase the efficiency. 
Such increase may be obtained by increasing /, decreasing d, or 
increasing the speed of the circulating water. 

When the diameter is decreased the speed will of necessity be 
increased, but to overcome the difticulty of dealing with small 
tubes the water space may be reduced in a manner shown in 
Fig. 3, which is a condenser built to the design of Dr. Nicolson in 
As this is not a 


common type, a brief description may be of interest. The exhaust 


| steam from the engine is divided into two branches, and enters the 


condenser at A and B, The steam entering at A condenses on the 
outer surface of the larger tubes, whilst the steam entering at B 


| condenses on the inner surface of the smaller tubes ; the con- 


| tubes, and leaves the condenser at F. 


| 


densed steam is then withdrawn through the branch pipes C and 
D. The circulating water enters the condenser at the pocket E, 
and has to pass through the annular space between each set of 
Thus both the inside and 
outside of the annular water channel is utilised for condensation. 
By this design a large ratio of / to d is obtained without an undue 
total length of condenser. The steam and water are also made to 
flow in opposite directions, and act as a contra flow condenser. 
Experiments have been carried out on the two surface con- 
densers in the laboratory, and these bear out the points deducted 
from eyuation 3. ‘The high-speed condenser contains 61 pairs of 
tubes, the outer tubes are 14in. bore and the inner tubes }3in. 


| bore, the average length about 4ft.; there is only about in. 


The actual volume of air discharged by a dry air pump will | 


depend more upon the temperature of the air and the clearance 
volume of the pump than with the wet pump. Considering the 
indicator diagram for such a pump, as shown in Fig. 2, A B repre- 
sents the volume of air discharged at atmospheric pressure and 
MA the clearance volume. The volume of air in the clearance 
space will have to expand down to the condenser pressure at D 
before a flow can take place from the condenser to the pump ; 
thus the volumetric efficiency of the pump is given by the ratio 
CD 

{ 


discharge of air. This lost volume will depend upon the behaviour 


of the air during compression and expansion ; but if we assume the 


temperature to remain constant, the volumetric efficiency = 1 + 

— 7c, where c is the clearance expressed as a fraction of the work- 
ing volume, and r the ratio between the atmospheric and condenser 
pressures, With aclearance volume of 5 per cent. and a condenser 


pressure of 14 lb. per square inch the volumetric efficiency is 
#0 per cent., or only about half the pump voltinie is éffective. If, 
instead of allowi 
munication with 


the air at A to expand, it is brought into com- 
e condenser or the other end of the pump, the 


a the volume represented by E D not being available for the | : 
x | and H, the corresponding curve for the high-speed condenser. It 


clearance between the tubes forming the water space, and the 
total tube surface is 130 square feet. 

The main condenser of the ordinary type contains 540 tubes 
gin. diameter, 4ft. long, divided into two sets, the water first 


| passing through the lower range of 270 tubes, and returning along 


the top range. The tube surface is 353 square feet. In all the 


| experiments an equal weight of steam was condensed—about 
| 2700 lb. per hour—and the vacuum was varied by changing the 


quantity of circulating water. The vacuum corrected for a 
barometer of 30in. is shown in Fig. 4, plotted against the several 
water 1 — : 
values of » = ; . ‘The curved refers to the main condenser, 
steam 


is thus seen that the high-speed condenser, although it has only 
about one-third the tube surface of the main condenser, gives a 


| better vacuum for the same quantity of water and the same 


capacity of air pump. In both those tests the air pump was 
worked at a speed of 85 revolutions per minute, giving a pump 
volume of ‘77 cubic feet per lb. of steam. To see what effect an 
increase in the pump capacity would have upon the vacuum, a 
second series of tests were carried out on the high-speed condenser 
with the pump speed increased to 96 revolutions per minute, giving 
a- volume of ‘87 cubic feet per lb, of steam, These results are 





shown in Fig. 4 by the curve Hy, which indicates an increase in 
the vacuum of jin. for the same amount of water. 

The main drawback to condensers of the high-speed type is the 
larger power required to circulate the water through the ‘tubes of 
the condenser. - In its present place this is not noticed, since the 
plant is not worked continuously and the supply of water is 
obtained from a tank on the school roof, but has to be pumped 
back during the experiment. The water pressures in the enambers 
Eand F of the high-speed condenser have been determined from 
pressure gauges, and are given in the following table :— 


Water Pressures in High-speed Condensers. 

Pressure gauge atinlet. Pressure gauge at exit. 
Ib. per sq. in. Ib. per sq. in. 

, RG yee 5 foe 

eee if ee al cae” cae oe eC 

124,000 .. ota i EE haw Aa es 


Water in Ib. per hour. 


NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the- Ad- 
miralty : 

Engineer-Captains.—W. Hines, to the Queen, additional, for 
service on staff of Commander-in Chief in Mediterranean ; a 
Frost to the Bacchante, additional, for service on staff of Rear- 
Admiral Commanding ‘lhird Cruiser Squadron, to date Jan. 22nd ; 
J. J. Frost, to the Victory, for oil fuel course ; J. J. Frost, to 
the Bacchante, additional, for service on staff of Rear-Admiral 
Third Cruiser Squadron, to date Feb. 8th. 

Engineer-Commanders, —- J. E. Moorshead, to the Victory, 
additional, for oil fuel course; A. W. Turner, to the King 
Edward VIiI.; W. H. Meadus, to the Vengeance; O. A. Morris, 
to the Foresight, on recommissioning ; W. ‘oop, to the Argyll, on 
recommissioning ; A. R. Rolle, to the Europa, on recommissioning ; 
W._W. H. Rawlingson, to the Cormorant, additional, as Chief 
Engineer at Gibraltar Yard; H. W. Metcalfe, to the Diamond ; 
T. R. Reynolds, to the Terror, additional, as Chief Engineer, 
Bermuda Yard, and for Reserve; G. P. Webster, to the Bacchante, 
on recommissioning ; H. RK. Teed, to the Cochrane, on recom- 
missioning ; G. W. Murray, to the Monmouth, additional, and on 
recommissioning ; F. M. D. Spry, to the Donegal, additional, and 
on recommissioning ; D. Peacock, to the Victory, additional, fur 
drafting and mobilising duties; J. E. Moorshead, to the Diamond ; 
W. R. Parker, to the Vernon and the Excellent, additional, tor 
torpedo and hydraulic course, previous orders cancelled ; W. R. 
Apps, to the Hermes, additional, for dock and victualling yards at 
the Cape ; K. St. J. Raper, to the Hampshire, and A. Whitmarsh, 
to the Leander, for charge of machinery and for duty with 
torpedo-boat destroyers ; Kk. W. Martell, to the Niobe, additional, 
to assist Engineer-Captain ; W. W. Hardwick, to the Vernon and 
the Excellent, additional, for torpedo and hydraulic courses. 

Engineer-Lieutenants.—F. L. Kobertson, to the President, addi- 
tional, for services in N.O.D.; G. W. Bodell, to the Dreadnought ; 
J. J. Kirwin, to the Adventure ; W. F. Mitchell, to the Pyramus ; 
and T. G.-Coomber, to the Blenheim, additional, for the Erne ; 
J. M. Walkér, to the Victory, additional, lent for oil fuel course ; 
J. A, Owen, to the Ocean; fF. L. Crook, to the Hecla, additional, 
for the Fawn; Engineer-Lieutenant A. T. P. Read has been pro- 
moted to the rank-of Engineer-Commander, with seniority of 
February 9th; A. J. Butler, to the Foresight, on reeommissioning ; 
E. F. Baker and J. B. Pulliblank, to the Argyll, on recommission- 
ing; C. A. Harding, to the Egmont, additional, as First Assistant 
to Chief Engineer, Malta Yard ; A. G. G. Rosevere, to the Victory, 
additional, for charge of Drawing-office, Portsmouth Dockyard ; 
J. B. Barrett, to the Carnarvon; R. A. R. Meiklem and G. W. 
Cannan, to the Bacchante, on recommissioning ; W. B. Hume, to 
the Bacchante, additional, to assist Engineer-Captain, on recom- 
missioning ; C. A. Codrington and O. W. Skinner, to the Cochrane, 
on recommussioning ; W. Stokes, to the Sapphire, additionai, for 
the Avon; A. A. G. Martell, to the Victory, additional, for the 
Bellerophon; W. Rattey, to the Hecla, adaitional, for the Velox, 
on recommissioning; H. W. F. Heneage, to the Royal Arthur; 
A. G. Bremner, to the fhames, for duty with submarines; H. E. 
Wolfe, to the Forth, for duty with submarines ; H. G. T. Howes, 
to the Leander, additional, for the Ouse; G. H. Elgar, to the 
Carnarvon ; A. L. Picton, to the New Zealand; W. E. Olive, to 
the Roxburgh ; B. F. Breeman, to the Sapphire, additional, for 
the Flying Fish ; A. S. Wise, to the Vivid, additional, for the 
Temeraire ; H. H. Huxham, to the Euryalus; W. J. Michell, to 
the Berwick; W. Begg, to the Devonshire ; R. G. Morton, to the 
Majestic, lent, temporary ; S. Duncan, to the Pembroke, addi- 
tional, for the Shannon ; W. F. Mitchell has been promoted to the 
rank of Engineer-Commander, with seniority of January 18th ; 
D. J. McGregor, to the Monmouth. on recommissioning ; J. W. 
Alexander and 'I’. H. F. Dampier-Child, to the Monmouth, addi- 
tional, and on recommissioning ; 8. G. Roch, to the Argonaut ; 
W. H. Clarke and D. D. Cunninghame, to the Donegal, on recom- 
missioning ; W. W. Newton and A. C. Brooke, to the Jupiter, on 
recommissioning ; E. C. Smith, to the Carnarvon; H. S. Morley, 
to the Blake, additional, for the Orwell ; 8S. P. Start, to the Albe- 
marle ; Engineer-Lieutenants A. E. Atkins and J. E. Moorshead 
have been promoted to the rank of Engineer-Commander, with 
seniority of January lst; W. H. Ham, to the Albion; G. W. 
Jones, to the Hecla, for the Peterel, and J. Kennedy, for the 
Cormorant, for charge of reserve workshop and for supervision of 
machinery of torpedo boats ; J. L. Sands, to the Leander, for the 
Chelmer; P. F. Griffiths, to the Espiegle, additional, for the 
Success, 

The following Engineer-Lieutenants have been promoted to the 
rank of Engineer-Commander, with seniority of January Ist, and 
reappointed as follows:—W. K. Townsend, to the Sappho ; W. J. 
Dutfell, to the Psyche ; E. J. Campbell, to the Tenedos; G. H. 
Cockey, D.S.O,, to the Cambrian. 

Engineer Sub-Lieutenants.—k. H. M. Bury, to the Argyli, 
on re-commissioning; G. D. Campbell has been promoted 
to the rank of Engineer Lieutenant, with seniority of Ist inst. ; 
L. Gregory, to the Hibernia; R. C. Boddie, to the Goliath, 
on completing; E. C. Warren, A. Berry, R. 0. L. Bond, 
and F. W. G. Smith have been promoted to the rank of 
Engineer Lieutenant, with seniority of February Ist; E. J. Bed- 
well, to the Canopus; F. N. Barker has been promoted to the 
rank of Engineer Lieutenant, with seniority of December 3rd, 
1907 ; V. U. Foreman, to the Bacchante, and S. H. Dunlop, to the 
Cochrane, on re-commissioning ; E. C. Warden, to the Monmouth, 
additional, and on re-commissioning ; E. McK. Phillips, to the 
Donegal, on re-commissioning; F. L. Mogg, to the Hogue ; 
R. A. C. Michell, to the Royal Arthur, and C. T. Glover, to the 
Antrim, lent for training. ‘The undermentioned Engineer Sub- 
Lieutenants have been promoted to the rank of Engineer Lieu- 
tenant, and reappointed as follows:—McL. G. A. Edwards, to the 
King Alfred ; A. H. Tilt, to the Mlustrious; and J. E. MacLaren, 
to the Bulwark. C. Simpson, to the Africa, lent for training. 

Engineers, R.N.R.—W.H. Williams and P. A. N. Adamson, to 
the Victory, additional, for three months’ instructional course. 





Construction has been begun on the first section, 
28 miles long, of the 60,000-volt transmission line which will carry 
Niagara Falls current to the Buffalo, Lockport and Rochester 
Railway. This road is now being constructed as a high-speed 
interurban line between Lockport and Rochester, through connec- 
tion with Buffalo over the International Railway being con- 
templated. Construction is well advanced and cars will be run 
over a finished portion of the road within the next few weeks. 
The transmission line connects with the 60,000-volt lines of the 
Ontario Power Company near South Greece, and runs thence 
across country to Albion on the Buffalo, Lockport and Rochester 
Railway ; it then runs parallel to the railway. 
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AUSTRALIAN NOTES. 


PARTICULARS of the working of the South Australian railways 
for the past year are rather belated, but the difficulty in obtaining 
the reports and the late date in publishing is the reason. For the 
year ended June last the earnings were the largest on record, 
which is attributed to the successive good seasons, with conse- 
quent general prosperity of the country and the higher prices for 
metals, which so largely conduced to the forwarding of a greater 
tonnage from the mining centres. The greater activity in the 
Barrier mining field was very marked, and the increase in 
revenue from tbe total traffic through Cockburn amounted to 
£116,243 over the previous year. With an increased revenue the 
opportunity has been ‘taken of paying off some arrears for con- 
demned rolling stock and buildings, together with more extensive 
relaying ; these items, together with the cost of increased traffic, 
has swelled the expenditure by £64,516. The Commissioner 
again strongly urges that immediate steps be taken to provide 
funds for the completion of the automatic continuous brake on all 
classes of rolling stock. The minimum wage of 6s. 6d. per day 
to the staff was introduced from July Ist, 1906. 


Comparatice Summary of Werking compared with Previous Year. 


Miles open a ee 
Average miles open for the year . 
Capitai cost on unes open, & 
Average cost per mile, © 
Gross earnings, a a 
Working expenses, £ 
Net revenue, ee 5 
Working expenses to earnings, 
Net return on capita] invested, 
Passenger journeys, No... .. 
(oods and live-stock, tons 
Train miles.. .. .. .. 
Earnings per train mile, d. 87°23 
Working expenses per train mile, d. 48:06 
Earnings per average mile open, £ 868 
Working expenses do., £  .. .. 478 
The completed volume of the New Zealand Official ‘‘ Year 
Book ” (1907) has been published. This book is compiled by the 
Registrar-General, E. J. Von Dadelszen, and is replete with all 
statistical information relating to that country. From the census 
returns the following particulars are given with regard to manu- 
factories and works. The totals do not include the mining, 
quarrying, and the fisheries industries, nor do they include the 
Government railway workshops or Government printing oftice. 
Manufactorics and Works 1906 and 1901, 
April, 1906, 
Number of establishments er aa 4,18 .. 
Nuinber of hands en:ployed— 
44,946 


Males eine oe kt Sa es 4, Seeltaie 3,292 
Females oy ee Se ees 3 er 10, 
56,359 46,847 
.. £3,979,593 .- £2,872,193 
. 478,026 . 330,454 
Totals .. + £4,95,619 .. .. £3,302,647 
_ Coal bids fair to become one of the leading industries in the 
Colony, and as bituminous coal exists on the west coast of the 
south island equal, if not superior in quality to, coal of the same 
class in any part of the world, a large exportation should ensue in 
the near future. The following comparison between 1900 and 
906 will show the progress of this industry : 


5°16 
11,497,802 
2,042,232 
4,334,245 


March, 1901. 
3,680 


Totals 
Wages paid 
To males 
To females 


Exported (excluding 
coal for fuel by 
ocean steamers). 

Tons. Tons. 
1900 1,093,990 36,699 
1906... 1,729,536 62,745 
It is the intention of the New Zealand Government to acquire 
the Wellington and Manawatu railway line. The necessary 
twelve months’ notice has been given to the company. 


Raised in the 
Colony. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Trade Convalescence. 

THE trade convalescence, last week noticeable, continues, | 
and a less despondent feeling prevails. It is anticipated that as 
the spring advances a gradually increasing demand will be expe 
rienced. The beginning of a return of confidence is jindicated by 
more disposition on the part of consumers to make purchases, 
whilst sellers seem less inclined to make concessions, Altogether 
a more healthy tone is observable. 





Pig Iron Better. 

The quantity of pig iron under contract is small, and 
stocks, both in consumers’ and producers’ hands, are low, but 
demand is improving somewhat, and quotations are less weak than 
formerly, the influence of better Northern conditions being still 
observable. Staffordshire common forge is quoted 50s.; part- 
mine, 52s. 6d. to 54s.; best all-mine, 85s. to 90s.; and cold blast, 
115s. There is a rather better call for Northampton pig iron 
at about 47s. 6d. to 50s., and also for Derbyshire sorts at 50s. 


to 52s, 


Bar Iron. 

Competition from other districtscontinues keen with regard | 

to unmarked bars, and this tends to keep quotations down. Good | 

merchant bars are quoted nominally £6 15s., with business done at | 

rather less, and common sorts are as low as £5 7s. 6d. Best | 

marked descriptions are in satisfactory inquiry at £8 10s., with | 
Earl Dudley's *‘ L.W.R 0.” brand £9 2s, 6d. 


Sheets. 

There is a quiet call for plain black sheets at— 
singles, £7 12s. 6d. to £7 17s. 6d. ; doubles, £7 15s. to £8; 
trebles, £8 7s. 6d. to £8 12s. 6d. The demand for galvanised 
corrugated sheets has somewhat receded, though the Association 
figure is maintained at £12 10s. for 24 w.g. f.o.b. Liverpool. The 
February shipments of galvanised sheets—flat or corrugated—were 
31,444 tons, or a decrease cn the year of 7819 tons, the estimated 
value being £439,665, or a decline of £121,930. The Argentine 
Kepublicand New Zealand have both improved during the year, but 
there has been a marked falling off with India, Australia, Japan, | 
and some other markets. With reference to the shipments for the 
first two months of this year, these have amounted to 63,849 
tons, valued at £902,439, or a lessening in quantity on the year of 
17,175 tons, and in value of £257,878. 


Structural Steel in Better Demand. 

A brisker call than lately is experienced for structural 
steel for use by engineers, whilst prices are maintained at the 
recent levels, girder plates being quoted £6 15s. to £7 5s.; angles, 
£6 5s, to £6 10s.; mild engineering bars, £7 to £7 5s.; and boiler 
plates, £8 2s. 6d. to £8 5s. Semi-finished steel for rolling down | 
purposes is languid, withonly a small demand. Confirmation is 
awaited of a rumour that a new steel trust is to be formed in the 
United States with a capital of 26 million dollars, or over five 
millions sterling in English money. 


Steam Engines and Machinery. 
Satisfaction is expressed in Midland engineering circles at 
the manner in which the foreign demand for engineering products | 





is keeping up. ‘The British shipments of steam engines and 
machinery for the first two months’ period of each year huve 
improved as follows :—1906, £4,031,869 ; 1907, £4,499,746 ; 1908, 
£5,022,074. The last-named amount is made up as follows: 
Machinery, other than prime movers and electrical, £3,655,477 ; 
prime movers, except electrical, £1,125,225 ; and electrical of all 
kinds, £241,372. The term ‘‘ prime movers” appears to have this 
year been substituted in the Board of Trade Returns for ‘‘ steam 
engines.” 


Sewage Purification at Walsall. 

The Walsall Town Council, on March 9th, had before 
them a report from their Sewage Farm Committee as to a new 
scheme of sewage purification for the borough. The report stated 
that the subject had been before the Council for some years past, 
but had been deferred from time to time. The moment had, how- 
ever, now arrived when, owing to the pressure which was being 
brought to bear by the Local Government Board and the County 
Council, further delay was impossible except at the risk of costly 
litigation. A scheme had accordingly been drawn up by the 
borough surveyor for dealing with the whole of the sewage of the 
borough on the bacterological system, now generally adopted 
throughout the country, which had been approved by the county 
medical officer. ‘The Committee requested the Council’s approval 
of the scheme, and recomniended that application be made to the 
Local Government Board for sanction to borrow £62,734, which 
is the estimated cost. The General Purposes Committee, com- 
prising the whole of the Council, have already gy the 
scheme, which, when completed, will, it is expected, entail an 
annual charge equal to a rate of about 3d. in the pound. 


The Wages of Brassworkers. 

Greatly disappointed with the recent award, which failed 
to give them the advance in wages for which they asked, the 
National Society of Amalgamated Brassworkers and Metal 
Mechanics, at a meeting in Birmingham, has instructed its general 
secretary to give notice to terminate the existing arbitration 
arrangement between that society, the Employers’ Association, 
and the Board of Trade. It was stated that the resolution 
had the support of branches of the society at Rotherham, 
Manchester, Wolverhampton, Doncaster, Hudderstield, London, 
Chester, Cleckheaton, and elsewhere. It was also stated that 
there were in Birmingham 6000 or 7000 brassworkers, exclusive of 
women. 


The Wrought Iron Tube Trade. 


extending the international agreement in the wrought iron tube 
trade. At present the British makers, including those of Scot- 
land and England, are combined with those of America, Germany, 
and France. It is now desired to bring in the Italian makers. 
Negotiations with this object are going on, and seem likely to 
wove successful. The prices of boiler tubes were recently 
reduced, but gas and water tubes were not included. 


Midland Mining Statistics. 

The Home-oftice statistics for the year 1907 show that in 
the Midland district the persons employed in producing coals and 
other minerals numbered 114,605, and the total output was 
37,426,236 tons, the output per person being 326-5 tons. This 
production is the largest of any district in the kingdom, the next 
being Yorkshire, which, however, is nearly two million tons less. 
Nowhere has so much progress been recorded within recent years 
as in the Midland district, more than 12,000 additions having been 
made to the workmen since 1904, whilst the output has been 
increased by 7,505,281 tons during the corresponding four-year 
period. The Midlands have the lowest death-rate in the kingdom, 
the deaths being 2-88 per one million tons of mineral raised. 
There were 108 deaths from accidents during 1907, or an increase 
of 15, as compared with the previous year. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, March 11th. 
Doubtful Position in Pig Iron. 

THERE was a good attendance on the Iron ‘Change on 
Tuesday, but with the benefit of a long experience it was dithcult 
to gauge the exact position in regard to pig iron. 
warrants at the time of writing is a receding one ; 
course, does not govern the market here to any great extent. 


holding off to a greater extent than usual, but, on the other hand, 
makers and their agents are holding out for higher prices for 
prompt, and are disinclined to quote for forward delivery. Scotch 
was the turn dearer, and the representative of the Glengarnock 
Company, who was on the ‘‘ boards” for some time, informed us 
that they were holding out for full rates, and that they were not 
inclined to quote forward. In English makes, Middlesbrough was 
decidedly dearer also, and it was reported that a Derbyshire firm 
having concluded sales to a considerable extent was now naming 
higher prices. Lincolnshire was also in the same case, and hematite 

West Coast-—ruled higher. Still, actual operations on spot were 
on a comparatively small scale, and the actual position at the time 
of writing is doubtful. Both ‘‘ bulls” apd ‘‘ bears” are very con- 
fident of an equal gauging of the situation. 








Fin shed Iron. 
Very quiet, and we hear of no change in prices. 


Steel. 

There is a distinct movement in a downward direction for 
most products, so far as prices are concerned. This is especially 
the case as regards plates. The Scotch reduction has already been 
anticipated here. Foreign billets rule slow, but there is no parti- 
cular change to record in English. 


Copper. 
Manufactured shows little change. 
movement, 


There is no great 


Quotations. 

Lancashire No. 3 foundry, 60s.; Lincolnshire, 54s. to 
jis. 6d.; Staffordshire, 54s.; Derbyshire, 55s. to 55s. 6d.; Middles- 
brough, open brands, 60s. 4d. to 60s. 7d. Scotch: Gartsherrie, 
67s. Yd. to 66s. 3d.; Glengarnock, 64s. 3d. to 64s. 9d.; Eglinton, 
G2s. bd. to 62s. Yd.; Dalmellington, 62s., delivered Manchester. 
West Coast hematite, 62s. to 62s. 6d.; East Coast ditto, 59s. 6d. 
to 60s., both f.o.t. Scotch, delivered Heysham: Gartsherrie, 
63. Yd. to 64s. 3d.; Glengarnock, 62s. 3d. to 62s. 9d.; Eglinton, 
60s. 6d. to 60s. 9d.; Dalmellington, 60s. Delivered Preston : 
Gartsherrie, 64s, 9d. to 65s. 3d.; Glengarnock, 63s. 3d. to 63s. 9d. ; 
Eglinton, 61s. 6d. to61s. 9d.; Dalmellington, 61s. Finished iron: 
Bars, £7; hoops, £7 12s. 6d.; sheets, £8 5s, Steel: Bars, 
£6 12s. 6d. to £6 17s. 6d.; hoops, official, £7 15s.; sheets, £8 5s. ; 
boiler plates, official, £8 2s. 6d.; plates for tank, girder, and bridge 
work, £6 10s. to £6 15s.; English billets, £5 to £5 2s, 6d.; foreign 
ditto, £4 7s. 6d. to £4 10s. Copper: Sheets, £75; tough ingot, 
£62 10s.; best selected, £63 per ton; copper tubes, 93d.; brass 
tubes, 7#d.; condenser, 8#d.; rolled brass, 64d.; brass wire, 64d. ; 
brass turning rods, 64d.; yellow metal, 64d. per lb. Sheet lead, 
£16 10s. per ton. English tin ingots, £134 to £134 10s. per ton. 


Lancashire Coal Trade. 
At the weekly meeting on the Coal Exchange on Tuesday 
there was a large attendance. There was, however, little new to 
record. The inclement weather has caused a continuance of the 





Overtures are understood to be still proceeding for 





The position of | 
but this, of | 
It | 
is quite certain that merchants, as well as buyers generally, are | 





——— 
demand for house coal, but the production of slack continues 
somewhat in excess of the demand, and there is a desire to whe 
concessions for fair orders. Shipping demand has fallen ofa 
siderably, The Eight Hours—Miners—Bill was again a theme for 
discussion, and ‘“‘all sorts and conditions” of politicians w, +d 
decidedly adverse to it. Should it become law, in their opiaiae” 
we shall see an important advance in coal quotations all over rn 
country. , 

BARROW-IN-FURNEss, Thursday, 

Hematites. 

A very quiet trade has been done in hematite iron durin 
the past week, and the demand remains slow and sluggish from all 
sources. ‘There is no immediate hope of any change for the better 
and makers are only producing as much iron as is required by con. 
sumers, with the result that they have a better chance of ruli s 
prices. Stocks are also kept very low, and are not being increased 
Makers are, therefore, enabled to keep up prices to the point mf 
which they were raised last week, viz., mixed Bessemer numbers 


| 62s. net, f.o.b., while warrant iron sellers are at 61s. 6d. net cash 
| No transactions are reported in warrant iron, as speculators cannot 
| see their way to hold iron, in view of an increase in value which 


may be a long time ahead, nor are makers disposed to help them 
in an enterprise which would ultimately tell against themselves 
The stocks held in warrent stores remain at the extremely 
low figure of 6500 tons, and it is estimated that the stocks 
held by makers do not exceed 25,000 tons of all sorts of 
iron. Very few sales of spiegeleisen, ferro-manganese, or char. 
coal iron are reported, and the sales of scrap iron are much 
smaller than they have been of late. Lron ore sells only in com. 
paratively small parcels, and only best classes command a market : 
lls. net at mines is the price of good average sorts, : 


Steel. 

There is no improvement to note in the steel trade, and 
very little business has been done during the week. The rail mills and 
the plate mills are still at a standstill for want of orders. The 
outlook in the rail trade is very unsatisfactory, as no specitications 
of any great weight are on offer, and the whole volume of future 
requirements is a small one. here are better prospects in the 
shipbuilding material department, but even here there are no 
indications of a constant run of activity. Merchant steel is q 
drug in the market. The output for many weeks past has been 
very small. Prices remain very low. 


Shipbuilding and Engineering. 

There are more men employed in the shipbuilding trade, 
and it is probable that before long there will be increased activity 
in this trade. Engineers are busy in almost all their departments, 
Much progress is being made with the work of the Walney Bridge, 
It is to be ready by the end of June. The work of widening the 
Buccleuch Dock passage way to 100ft. is also making head. 
way. It is expected to be completed by the autumn of this 


year. 


Shipping and Coal. 

Shipping is very quiet. Last week’s exports of iron were 
5130 tons, and of steel 6693 tons, a totalof 11,823 tons, compared 
with 17,495 tons in the corresponding week of last year, a decrease 
of 5672 tons. For the year to date the shipments have aggregated 
at 100,877 tons, compared with 167,123 tons in the corresponding 
period of last year, a decrease of 66,246 tons. There is only a 
small trade doing in coal and coke, and prices are very low, while 
the supply is very full. 


Automatic Railway Signalling. 

Mr. F. Bladen, manager of the Barrow Tramways, has 
protected an invention for the automatic signalling of trains on the 
main lines of railways. The last carriage of a train passes over a 
short rail, which puts the signal of the block it has just covered at 
‘line clear,” and the device also raises the signal it is passing to 
danger, and it remains in this position until it has passed over 
the second block. The apparatus is very simple, and not 
costly. It does away with main line signalmen, but not with 
signalmen at junctions ; and it operates in such a way that if the 
driver fails to see a signal at danger the steam is shut off on the 
engine and the brakes applied automatically. 





THE SHEFFIELD ‘DISTRICT. 
(From our own Correspondent.) 


Coal Trade with Hull. 

THE business done in coal with Hull during February has 
been quite up to expectation. The weight received at the ‘Ihird 
Port for the month having been 422,672 tons, as compared with 
378,832 tons for the corresponding period of last year. For the 
two months of the year the weight has reached 1,018,384 tons, 
against 761,360 tons twelve months ago. There are fluctuations 
shown by several contributing collieties in their returns. Denaby 
and Cadeby head the list, as usual, their weight for the month 
being 34,600 tons, against 32,920 tons for February of last year ; 
for the two months, 67,232 tons, against 8&,936 tons for the 
similar period of last year. Manvers Main, for the month, 17,520 
tons, against 12,224 tons ; for the two months, 33,672 tons, against 
27,544 tons. Carlton Main, Grimethorpe, and Frickley, 15,464 
tons for the month, against 11,344 tons; for the two months. 
41,792 tons, against 21,264 tons. Aldwarke Main, 14,536 tons for 
the month, against 14,576 tons ; for the two months, 46,216 tons, 
against 32,008 tons. Other collieries show considerable increases, 
and the decreases are comparatively few. The conclusion is that 
the thicker seam pits of South Yorkshire continue to maintain 
their position in the coal trade of the North Sea. 


The Export Busincss, 

A falling off is reported in the exports of coal from Hull, 
the total during last month, 134,259 tons, comparing with 165,947 
tons for February of last year; for the two months, 309,457 tons. 
as against 315,221 tons for the similar period of last year. 
Germany, with 39,557 tons, was the principal foreign customer last 
month, that weight comparing with 26,896 tons for February, 1907 
During the last two months Germany has received 75,645 tons, 
compared with 46,492 tons for the two opening months of last 
year. Germany is thus an casy fir-t, Holland coming next with 
20,155 tons for the month, compared with 22,706 tons ; for the two 
months, 37,185 tons, oamened with 40,663 tons. North Russia 
exhibits an increase to 11,953 tons for the month, compared with 
5390 tors; for the two months, 29,622 tons, compared with 
15,145 tons. Sweden. on the other hand, has fallen off 
largely on the month, 8485 tons, against 25,902 tons, and 
there is also a decrease on the two months—33,495 tons, compared 
with 40,102 tons. France has also taken considerably less from 
Hull—for the month, 11,187 tous, against 20,426 tons ; for the two 
months, 29,688 tons, against 34,752 tons. Belgium shows 4 
decrease on the month—5787 tons, against 16,625 tons ; but an 
increase on the two months—18,412 tons, against 17,440 tons. 
Decreases are exhibited by Austria, Egypt, Italy, and Norway. 
South America is amongst the increasing for the month, with 
10,935 tons, against 8485 tons, but shows a decrease on the two 
months—19,426 tons, against 32,[48 tons. The United States 1s 
once more on the list with 2447 tons, against nil last month, and 
for the two corresponding months of last year Denmark, for the 
month, took 1890 tons, compared with 961 tons; for the two 
months, 15,289 tons, compared with 5300 tons. 


Coastwise Traffic. 
This has again been nearly all for the London market, 
102,715 tons out of the total of 115,750 tons going there, the 
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heavy deliveries being largely on account of gas coal contracts. 
Stier London, Plymouth ranks with 2650 tons ; Gravesend, 1885 
tons ; Whitstable, 1205 tons ; and Southampton, 1070 tons. 


House Coal, Coke, and Coking Fuel. 


As the weather grows milder there is a tendency to meet | 


the market with rather easier rates than quoted prices. But the 
rns of severe weather keeps demand fairly well up, more 
especially for secondary qualities. Rather more has been done of 
late with London and the Eastern Counties. Best Barnsley are 
quoted up to 13s. per ton ; secondary sorts, 10s. 6d. to 11s. 6d. per 
ton. Washed coke is firmer, consequent upon several makers, as 
mentioned last week, having put out their ovens, being able to do 
better With small coal for the Lancashire mills and other manufac- 
turing purposes. Best washed coke, 12s. 6d. to 13s. per ton ; 
unwashed, Ils, to 12s. per ton, Coking fuel unaltered at 6s. 6d. 
to 7s. per ton. 


sharp retu 


The Iron Market. 

Prices of hematite still continue firmer, the shipments 
taking up any increment in stock, owing to decrease in home 
requirements. Considerable business is 
recount, mainly with Germany and the United States. 
Be. er ton for East Coast, the latter subject to 24 per cent., both 
delivered in Sheffield and Rotherham, The Lincolnshire fron 
masters’ Association, at their meeting last Friday, left prices at 
the tigures formerly quoted, viz., No. 3 foundry, 51s. per ton; 
No. 4 foundry, 50s, 6d. per ton; No. 4 forge, 50s. per ton; No. 5 
forge, mottled, white, and basic, 5: 
Sheftield and Rotherham. Derbyshire pig iron is somewhat more 
freely called for this week, No. 3 foundry, 52s. per ton; No. 4 
forge, Sls. per ton, both net, delivered in Sheffield and Rotherham. 


Reduction in Bars and Sheets, 

{t was decided at a recent meeting to lower the quota 
tions for bars, following the lead given by Lancashire. Bars are 
now £7 5s. to £7 10s. per ton. Sheets are also lower, the quota- 
tion being now £9 to £9 10s. per ton. These prices show a reduc- 
tion of 10s, per ton on the figures given last week. 

Billets. 

The keen competition in billets shows no signs of slacken- 
ing. Makers of high carbon qualities here have now officially fixed 
as the basis £7 10s. for Bessemer and £8 for Siemens. No eager- 
ness to buy forward, even at these quotations, is reported. 

Railway Material, &-. 
Apart from the fresh employment given through the 


Government work recently placed, there is no change to note in | 


the heavy trades. The departments in most need of work are those 
for machire material manufacture, where no improvement islooked 
for until the situation is more satisfactory in the shipbuilding yards. 
tailway material is the branch where the most satisfactory accounts 
are given in the district. Orderscontinue to come forward, though 
only in moderate quantities, for Indian, colonial, and home rail- 
ways. Since the beginning of this year a considerable number of 
locomotives have been placed in this country by the Colonies and 
India. These have largely contributed to keep up the demand for 
small forgings and castings and other accessories for the production 
of railway material. These orders have been very welcome, in 
view of the demand from home companies not being so brisk as 
could be desired. 


The Eight Hours Bill, 
Presiding at the ordinary general meeting of the share- 
holders of the Sheffield Gas Company, on the 9th inst., Mr. Wilson 


Mappin, the vice-chairman, in the course of his remarks, referred | 


to the Miners’ Eight Hours Bill, stating that should it be passed 
into law, the effect would probably be to make coal permanently 
dearer. This would not affect them as shareholders, as the price 
of gas could be more than doubled before their dividends would be 
affected. It was, however, a very serious matter for the manufac- 
turers of Sheffield, and also for private consumers of all classes, 
and he was surprised that the matter had not been taken up more 
seriously by the community generally. This was the first occasion 
on which any Government had attempted to interfere with adult 


male labour, and he could not understand men allowing their | , 


liberty to work to be restricted by Act of Parliament. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Engineers’ Strike. 


It is to be regretted that a termination of the strike of | 


engineers on the North-East Coast cannot yet be reported. The 
ballot which was taken last week was against a return to work, and 
that by a very large majority—two to one, in fact—though the 
proposals were formulated by the President of the Board of Trade 


in conjunction with representatives of the employers as well as of | 
It was at first thought that a settlement | 


their own associations, 
would have been arrived at, for the employers had so modified 
their terms that they consented to let the men work at the old 
rates of wages up till Easter, the wages to be paid after that to be 
determined by arbitration. 
it did not please the general body of men, and the strike continues. 
Efforts, however, are being continued to bring about a settlement, 
and a second ballot is to be taken on amended proposals which 
have been approved by representatives of the employers, by 
the Executive Committee of the three unions of the men, 
and by the Board of Trade. The Executive Committee will, 
as before, recommend the terms, and use their best endeavours to 
obtain their acceptance. The ballot paper is to be amended so as 
to explain that the referee will be chosen from a list of impartial 
persons not employers of labour drawn up by Mr. Lloyd George, 
the name to be settled with the concurrence of Mr. Barnes, acting 
on behalf of the three trades unions affected, and of Sir Andrew 
Noble, acting on behalf of the employers. Mr. Barnes, in his 
March report to the Amalgamated Society of Engineers, states 
that the whole of the executive authorities recommend acceptance, 
and the responsibility of a right decision now rests upon the men 
of the district, and- especially upon the representative men. In 
the meantime, the non-unionists who came out on strike with the 
others are going back to work, as they are beginning to feel the 
pinch very severely, the assistance which they are receiving from 
all sources being very small. It is acknowledged by speakers on 
behalf of labour that there is a slump in the shipbuilding industry ; 
indeed, that fact cannot be diepated, but it is asserted that when 
a depression comes in shipbuilding and engineering the first thing 
the employers proceed to do is to put up notices of a reduction in 
wages. Wages, it is contended, ought to be the last thing touched. 


3ut materials have already fallen considerably in value, and wages | 


are the last to be asked to share in the depression. It has been 
argued on the men’s side that wages should not fall in bad times, 
as those at work had to support those out of work. Heretofore 
when trade fell off wages declined as a matter of course, but now 
a section of the men take a different view of the question. 


The Shipwrights and Suspension of Work. 

; The strike of the shipwrights, joiners, and drillers at the 
shipyards on the North-Kast Coast continues, but there is some 
hope of an early termination, Mr. Lloyd George, the Presi- 
dent of the Board of Trade, having recommended terms for a 
settlement. The exact nature of these terms has not been made 
public at the time of writing. Probably the employers will not 
press for the wages and hours heing reduced to those that rule on 


reported on export | 
Quotations | 
inged at 72s. to 74s. per ton net for West Coast, and 66s. to | 


2s. per ton, all net, delivered in | 


But if that satisfied their executives, | 





the Clyde. The leaders of the men seem disposed to favour the 

original terms, slightly modified, becoming again a basis of settle- 
| ment. At the ballot these were definitely refused. The stoppage 
| of work at the ship-repairing yards has had a serious effect, and 
| has driven a lot of work to other districts. Repairs to vessels can- 
aot very well wait, and as they cannot be done promptly on the East 
Coast, the steamers go elsewhere. Some of the dry dock owners, 
it is stated, seem to be inclined to settle with their men apart 
from the shipbuilders. 


The Shipbuilding Industry. 


There can be no question that the shipbuilding industry 
is in a very bad way indeed, and prospects are extremely unsatis- 
factory. They are not likely to improve, even though the difficul- 
ties with the men are settled. Sir Christopher Furness, in writing 
to the Mayor of Hartlepool! about the public efforts made to relieve 
the distress caused by the depressed trade, remarks :——‘‘ One thing 
is perfectly clear, that the depression in shipbuilding will continue 
until such times as the trade of the world overtakes the present 
steamship carrying capacity of this and other countries, and there 
ix no chance of a sufficient number of orders for new ships being 
ziven out to keep the shipbuilding yards on the North-East Coast 
and the Clyde more than partially employed for the next year or 
two. He dwells upon the great disparity in the wages, hours, and 
conditions of work on the North-East Coast, as compared with 
those prevailing on the Clyde. This difference is a greathandicap 
| tothe builders on the North-East Coast. The slackness of trade is 

shown very clearly whenitis reported that there are now fifty steamers 

laid up in the Tyne alone, and the number is being added to almost 
| every day. There is no inducement to build new steamers, for the 
| low range of freights and the heavy cost of running boats have 
i 








made the business of shipowning unprofitable. Only steamers for 
special purposes are now ordered, and for the few orders that are 
offered the keenest competition exists, 


| 
Cleveland Pig Iron. 
} A higher range of prices has ruled during the last few 
| days than has been reported since last October, and makers have 
| booked a good number of orders, so that they have become some- 
| what independent. It is rather difficult to buy Cleveland iron for 
| delivery within the next month or six weeks, for makers have no 
stock, and almost all they are likely to produce is already ‘‘ ear- 
marked.” Those consumers who want iron for immediate delivery 
| have to go to the public stores for it, and cut of Connal’s the iron 
| is being taken rather freely. There has not only been a better 
demand from actual consumers, but a “‘ squeeze” in the warrant 
market has helped prices up. Some of the operators in Cleveland 
| warrants found themselves short, and were thus compelled to buy 
| iron in order to fulfil their engagements. Knowing this, those 
who had the iron put up the prices against them. But the 
‘*bears” have got satisfied for the present, and the prices have 
somewhat eased off again. Cleveland warrants have been as high 
as 51s. 9d. cash sellers, with buyers up to 51s. 74d., but at the 
close on Wednesday 51s. cash buyers was the price. No. 3 Cleve- 
land G.M.B. pig iron rose to 51s, 9d. perton for early f.o.b. delivery, 
but has since dropped to 51s. 2d., with No. 1 at 53s. 9d., No. 4 
foundry at 50s. 3d., No. 4 forge at 49s. 3d., and mottled and white 
at 48s. 9d. For long, except in January, the production of 
Cleveland pig iron bas been below the requirements. 





Hematite Pig Iron. 

Not much buying bas been done in the hematite iron 
| market during the last week, but the situation is generally satis- 
factory, for during the spurt makers were able to book a good 
| number of orders, and at present they are under no necessity to 
| press for any more. They have been quoting less than their com- 
petitors in the West Coast and in Scotland, and have thus secured 
the best of the orders that have been in the market. Exceedingly 
heavy deliveries of East Coast hematite iron are being made to 
Italy. The decrease in local requirements, due to the condition 
of the shipbuilding industry, is, therefore, not severely felt. Con- 
tinental consumers are still inquiring for considerable quantities. 
Producers are firm in quoting 59s. per ton for mixed numbers 
hematite iron, and 59s. 6d. is asked by some firms. Some business 
has, however, been done by second hands at 58s. 6d. Makers have 
scarcely any hematite iron in stock; there is none in the public 
stores, and second hands have very little to offer. Rubio ore is 

5s. 6d. per ton c.i.f. Tees. 





S ocks and Shipments of Pig Iron. 

The stock of Cleveland pig iron is steadily declining, 
more especially since it has been necessary to reduce the output, 
which was already short of the requirements. On Wednesday the 

| stock in Connal’s public stores was down to 84,025 tons, a 
| decrease this month of 4028 tons. The stock consisted of 
| 76,369 tons of No. 3, and 7656 tons of No. 4 foundry. The 
| 84,025 tons now held compares with 495,076 tons a year 
}ago, and 750,095 tons in March, 1906, this last being the 
largest quantity ever held. The exports of pig iron from the 
Cleveland district have not been as good as expected, and are 
short of those of last month. In some measure the stormy weather 
will account for this. A very large quantity has been sold for 
delivery this month. Excellent shipments are reported to Ger- 
many, Italy, and Scotland. The total exports of pig iron have 
| reached 43,760 tons this month, as compared with 46,455 tons 
last month, 43,367 tons in March, 1907, and 46,292 tons in March, 
1906, all to 11th. 


Manufactured Iron and Steel. 

It is a long time since business in the manufactured iron 

and steel industries was so slow as it is at present, and prospects of 
improvement are not encouraging. The Scotch makers of plates 
and angles have this week reduced their quotations 5s. per ton, and 
thus they are below the figures quoted in this district. It is 
expected, therefore, that there will be some reduction reported in 
the North-East of England within the next few days. Steel and 
iron ship plates have for some weeks been at £6 10s. ; steel ship 
angles, at £6 2s. 6d.; iron ship angles, £7 5 


Rp 


s.; steel joists, 
#5 12s, 6d.; iron and steel ship rivets, £8 ; packing iron and steel, 
£5 15s.; iron bars, common, £7 5s.: ditto, best, £7 12s. 6d.; ditto, 
best best, £8, all less 24 per cent. f.o.t. Heavy steel rails are at 
£6 net f.o.b. 


Middlesbrough Dock. 


The largest cargo that has ever been sent aut of Middles- 
| brough Dock was despatched a few days ago, the P. and O. 
| s.s. Poona leaving with 10,213 tons chiefly of iron and steel for 
China and Japan. The vessel drew 27ft. din. One day last week 
| there were five P. and O. steamers in the dock at one time, loading 
| for India, China, and Japan. 


Coal and Coke. 


Improvement is again reported in the coal trade both as 
regards demand and prices. There is a very brisk inquiry from 
the Continent for gas coals, and the London gas companies are 
also negotiating for their ycar’s supplies, which will run to nearly 
three million tons. The collieries quote 10s. 6d. to 10s. 9d., f.o.b., 

| but the gas companies are endeavouring to secure what they need 
}at 10s. Several large orders at 10s. 6d. have been booked. 

Furnace coke in the early part of the week went up to 16s, 3d. per 
ton, delivered at the Middlesbrough works, but has dropped back 
| to 16s. per ton. Bunker coals are down to 9s. 9d. per ton for 


| 


unscreened Durham, and coking coal has fallen to 10s, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General State of Trade. 

THERE is not, so far, any marked improvement in the 
general condition of trade in Scotland. The Board of Trade 
returns for the past month cannot be said to have caused any 
surprise, as reductions in the volume of the national business 
have been expected. Cheaper money, it is thought, may en- 
courage some development of enterprise. Fuel has not decreased 
as yet to the extent that manufacturers generally consider neces- 
sary to stimulate manufactures, and the attitude of the Govern- 
ment with regard to Miners’ Eight Hours Bill does not tend to 
improve the outlook so far as moderately priced fuel is concerned. 
Chambers of Commerce, shippers and coal masters are at one in 
their opposition to the measure. The attitude of labour in the 
shipbuilding and engineering trades is opposed to an early revival 
of trade in these important departments. 


The Warrant Market. 

The prices of warrants have fluetuated to a greater extent 
in the past week in consequence of the state of the speculative 
account. Cash warrants have been very searce, and for the 
purpose of settlement the price of Cleveland went up a few days 
ago to 52s, per ton from 50s. 10$d., afterwards receding to 51s. 4$d. 
Business has also’ been done in Cleveland warrants at 49s. 6d. for 
delivery on 11th May, 50s. 6d. fourteen days, 50s. 14d. to 50s. 44d. 
one month, and 49s. to 49s. 9d. three months. There has been 
little or no inquiry for Cumberland hematite warrants; Scotch 
warrants have ben nominally 56s. 9d. to 57s., and standard foundry 
pigs 49s, 3d. to 50s. per ton. 





Scotch Makers’ Iron. 

The makers of pig iron report a steady inquiry for 
moderate supplies of pig iron both for home use and export. The 
furnaces in blast number 73, compared with 90 at this time last 
year. It appears to be the desire of the producers to keep the out- 
put as nearly as possible equal to current requirements. The 
quantity of iron in Connal and Company’s Glasgow stores amounts 
to only 1028 tons, and-has practically no influence on the market. 
Prices of makers’ pig.iron are well maintained. G.M.B. No. 1, 
is quoted at Glasgow, 62s. 6d., No. 3, 5 Carnbroe, No. 1, 
63s. 6d.; No. 3, 59s. 6d.; Clyde, No. 1, 6 
Gartsherrie, Calder, and Summerlee, Nos. 1, 66s8.; Nos. 3, 61s.; 
Langloan, No. 1, 68s.; No. 3, 63s.; Coltness, No. 1, 88s., No. 3, 65s. ; 
Glengarnock, at Ardrossan, No. 1, 67s. 6d.; No. 3, 62s. 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 61s., No.3, 58s. ; Dalmelling- 
ton at Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Shotts, at Leith, 
No. 1, 66s., No. 3, 61s.; Carron, at Grangemouth, No. 1, 69s. 6d., 
No. 3, 61s. 6d. per ton. 







Pig Iron Exports and Imrorts. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5491 tons, compared with 7649 in the corre- 
sponding week of last year, showing a decrease of 2158 tons. Since 
the beginning of the year the aggregate shipments have been 
60,025 tons, which is 21,551 tons less than in the same period of 
1907. The imports of pig iron at Grangemouth from the Cleveland 
district amount to 10,039 tons, against 12,111 in the same week 
last year, a decrease of 2072 tons. 


Hematite Iron and Steel. 

There bas been a fair inquiry for hematite iron, but it 
does not appear that a very large business has actually been put 
through. Hematite warrants have been neglected, the prices 
moving nominally in harmony with the fluctuations in the warrant 
market. Scotch hematite is quoted 61s. 6d. for delivery at the 
West of Scotland steel works. The orders coming to hand have 
not been sufficient to keep the works going full time, and one or 
two mills have continued altogether idle since the New Year holi- 
days. Atameeting of the Scotch Steel Trade Associationin Glasgow 
this week it was decided to reduce prices 5s. per ton, making 
angles £6, ship plates £6 7s. €d., and boiler plates £7 2s. 6d. per 
ton, subject to the usual 5 per cent. discount for delivery in the 
Clyde district. 


Finished Iron and Engireering. 

Orders continue scarce for finished iron, the prices paid 
for export business being unremunerative, while the competition in 
the home trade for the work coming to hand isso great that prices 
are depressed and there is not sufficient employment to keep the 
furnaces and machinery anything like fully occupied. It is 
reported that makers have been obliged to decline work that has 
been offered in consequence of the low rates quoted by the pur- 
chasers. There has been a fair export trade in cast iron pipes 
and different kinds of machinery. The railway companies are 
enforcing economies in their engineering works, putting the bulk 
of their workmen on short time, and discharging numbers of 
men for whom they are unable to find employment. 


The Coal Trade. 

The coal shipments have shown a considerable improve- 
ment, but they are still much under what they were at this time 
last year, and the aggregate quantity dispatched since Ist January 
shows a decrease of 313,000 tons, compared with the clearances in 
the corresponding period of last year. Current inquiry for ship- 
ment is on a moderate scale, shippers still declining to purchase any 
considerable quantities at the current rates for future export. 
House coal is again reduced for shipment 3d. and steam coal 6d. per 
ton, the price of splint being practically unaltered. At Glasgow 
harbour house coal is at 10s. to 10s. 9d., steam 10s. 6d. to 1]s., and 
splint 11s. tolls.6d.perton. AtLeith, thebest screened navigation 
coal is quoted 10s. 6d. tolls. ; second quality, 10s. to10s. 6d.; washed 
doubles, 9s. 6d. to 10s.; singles, 9s. 3d. to 9s. 6d.; and rough dross, 
6s. 3d. to 6s. 6d. per ton. Coal for manufacturing purposes has a 
fair sale in most districts at the reductions in price made at the 
beginning of the month. Reports have been put in circulation as 
to a proposed syndicate for eliminating competition and maintain- 
ing prices in the coal export trade, but the difficulties attending 
the organisation and working of such a combination arc believed 
to be insuperable. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The State of the Coal Trade. 

Rumovrs, and speculations, as te the extent of the slump 
which has taken place in trade have now been put aside by the 
official notice of the exact quantity of coal shortage. Taking the 
coal shipments of the leading ports, Cardiff shows a total decline 
in the last two months of 68,784 tons. In foreign shipments the 
loss was 135,601, but there was a coastwise return of 67,217 tons. 
Newport loss in foreign shipments for the same period was limited 
to 85 tons, and a net increase is shown of 7544 tons. Swansea 
shows an increase of 37,544 tons, but a decrease of 8385 tons 
coastwise. Port Talbot has a decrease of 19,666 tons foreign, but an 
increase of 4513 tons coastwise. Neath an increase of 21,063 tons, 
butadeclinecoastwise of 4377 tons. Llanellyatotal decrease of 20,995 
tons. Reviewing the trade, generally, and returns, it is surprising 
what an immense output of coal has taken place in Wales during 
the past year. And this has not only been in the steam coal area, 
the anthracite district has participated in the demand, and the 
eastern district of the bituminous fields of Mcnmouthshire had a 
good share, The tctal production of South Wales very nearly 
amounted to 50 million tons, In this over 190,000 men and boys 
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were employed. Notwithstanding the perceptible slump since in 
quantities, a large export, especially of steam coal, continues. 
Last week Swansea shipped nearly 60,000 tons. Newport and other 
ports showed a decrease. Cardiff's total on many days was high, and 
this has continued, for on Monday 58,000 tons were sent, princi- 
pally to foreign destinations, and the following day about 50,000 
tons. Italy continues to be the destination of lange quantities of 
coal, especially from Cardiff, though other places figure well. 
Some large cargoes have been made, Ancona taking 6500, Aden 
5000, and Port Said 5500 tons. It is a matter of comment that 
quantities have been so well kept up; but it is when prices are 
compared that the slump is made clear. From January Ist to 
February 29th prices have fallen from 19s. to 16s. for best steam ; 
from 18s. to 1s, 3d. for best seconds ; and from 11s. 3d. to 9s. 9d. 
for best small steam. In some of the Monmouthshire coals the 
drop has been from 17s. %d. to 14s. 6d. In best anthracite, big 
vein, from 23s. to 17s. Red vein from 20s. to 14s. 6d. 


Latest Coal Prices at Cardiff. 

Best steam coal, 16s, to ls. 3d. It can be taken as a lead- 
ing fact that prices are round abort 16s. 1 have not heard of 
coals quoted lower, but best seconds figure from 15s. to lds. 6d. 
Ordinary large steam coal is at 14s. 3d. to 14s. 6d.; best drys at 
ls. to 16s, 3d.; ordinary, 14s. 3d. to 14s. 6d.; best Monmouth- 
shire black vein, 14s. 3d. to 14s. 6d.; Western Valleys, 13s. 6d. 
to l4s.; Eastern Vall 12s. Gd. to 12s. 9d.; best house coal, 
19s. 6d. to 20s. 6d.; seconds, 15s. 6d. to 17s. 6d.; No. 3 Rhondda, 
19s. 6d. to 20s.; through, 16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. 
to 13s.; No. 2 smalls, 8s. 6d. to 9s. 6d.; best washed nuts, 
l4s. 6d. to 15s.; seconds, 13s. td. to 14s. ; best washed peas, 13s. 
to 13s. 6d.; seconds, 12s. 6d. to 13s.; best small steams, 9s. 9d. 
to 10s.; seconds, 8s. 6d. to 9s, 3d.; other smalls, including drys, 
7s. 6d. to 8s. Patent fuel, 17s. 6d. to 18s. Coke, furnace, 16s. 6d. 
to 17s. 6d.; foundry ordinary, 19s. to .} Special, 26s. to 28s, 
Pitwood, 17s. 9d. to 18s. 3d. 


eys, 


Anthracite. 

It has long been a forecast in this column that the 
anthracite measures will follow those of steam and bituminous in 
development, and up to the close of the year the output was 
vigorously sustained. At present Swansea reports a falling off, 
and an easy market; buyers are getting, as one merchant states, 
“*the best of it.” Quotations are almost nominal ; but I give the 
figures as showing the trend of the market :—Best hand-picked 
Stanllyd malting, + to 26s.; seconds, 22s. to 23s. net ; Swansea 
Valley, big vein, 17s. to 17s. 6d., less 24 ; red vein, 14s. to 14s. 6d., 
less 24. Machine-made coals: Cobbles, 2°s. 6d. to 23s. 6d. ; nuts, 

6d. to 24 German nuts, 21s. to 6d.; beans, 21s. to 
6d.; screened beans, 14s. 6d. to 15s. 6d.; peas, 14s. 6d. to 
5s. 6d., all net. Rubbly culm, 5s. 6d. to 5s. 9d., less 24; duff, 
3d. to 4s. 6d., net. Other coals at Swansea: Best large 


Ss. 


s. 


steam, l6s. 9d. to 17s. 3d.; seconds, 15s, 9d. to 16s. 9d.; ordinary, | 


l4s. to 15s. 6d.; through bunker, 10s. 9d. to 11s. 3d. ; small, Ss. 
to Ss. 6d.; No. 3 Rhondda, 20s. 3d. to 20s. 9d.; small, 12s. 9d. 
to 13s. 3d. Patent fuel, 14s. 9d. to 15s., all less 24. 


Cardiff Rope Works. 

In steel, Cardiff has repeatedly given evidence of very 
large steel ropes, principally from Brown and Lenox. What is 
claimed to be the largest hawser ever sent from South Wales has 
just been completed at the local rope works. It is 26in. in cir- 
cumference, and weighs over two tons. A 6in. steel wire rope is 
attached to it. 


Coke and Patent Fuel. 

It was only to be expected that there should be a decline 
in prices of coke and of patent fuel. In January, 1907, the best 
grade of coke, termed special foundry, was selling at 28s.; it is 
now 26s. Patent fuel, from 18s. 3d., has fallen to 17s. 6d., and at 
Swansea lower. 


Swansea Valley Coal Scheme. 
A French company appears to have abandoned—whether 
permanently or temporarily is not known—a scheme for working 
three collieries and a patent fuel works in the Swansea Valley. 


Iron and Steel. 

There has been a little more business doing in the large 
Bessemer works, but not to a marked extent. At Dowlais, for 
example, there was not much doing in manufacturing branches 
after Thursday. Cyfarthfa has continued its tin bar manufacture, 
and for this class of steel there is a brisk demand in the Swansea 
Valley. At some of the works a fair demand exists for light 
rails and fish-plates. One large iron order of 3000 tons went 
from Newport to Beyrout, and 2200 tons of steel billets came to 


Newport from New York ; one shipment of stee! billets, too, came | : , : * 
¢ the Austro-Hungarian coal market is satisfactory, demand being 


to Newport from Bristol, and cargoes of billets were transmitted 
from Newport to Lydney 


increased cost of coal which would result in the measure becoming 
law at 2s. per ton. Taking the fact that 3 tons are used in making 
a ton of steel bars, it would cost 6s. per ton extra to make the 
bars, and result in the increased price of 6d. per box. Reviewing 
the great industry, employing 22,000 hands, the results, as he 
explained at great length and with ability, would be ruinous and 
widely spread, Lord Glantawe concurred. 


NOTES FROM .GERMANY., 
(From our own Corresponde nt.) 


Slow Trade in Rheinland-Westphalia. 

INCREASING quietness is reported from the principal 
departments of the Rhenish-Westphalian iron market. The re- 
duction of M. 3 p.t. in the prices for hematite and for foundry pig 
No. 1, for sales in the second quarter, which has recently been agreed 
to by the Rhenish-Westphalian Pig Iron Syndicate as well as the 
export bounty which the same Convention resolved to grant from 
the Ist of March, show that the German ironmasters, expecting a 
falling off in the home consumption, mean to compete strenuously 
with foreign firms. The efforts of ironmasters to induce con- 
sumers, by reduced quotations, to purchase more freely will be 
considerably hampered by the Rhenish- Westphalian Coal Syndicate, 
and by its announcement that a reduction of the abnormally high 
prices for coal and coke was out of the question for the summer 
months. The Steel Convention has extended the export bounty, 
which referred to malleable iron only, to all sorts of semi-finished 


steel. 


The Siegerland Iron Market. 
A further decrease in demand and employment is reported 





from the iron and steel trades of the district. On the pig iron 
market consumption is so small that the 25 
output proves to be insufficient, consumers purchasing only very 


the slow business being done in iron, the condition of the iron ore 
trade has also been weak and unsatisfactory. The rolling mills are 
insufficiently occupied, and only the mills belonging to the Plate 
Union are fairly well supplied with work for foreign delivery. 
The sales of the German Wire Rod Convention were about 75,000t. 
lower during the last quarter of 1907 than during previous 
quarters. 


List Prices. 

The following are the latest official quotations of the 
Diisseldorf ‘Change from February 21st, 1908 :—-Raw spathose ore, 
M. 12°30 to M. 13°75: roasted ditto, M. 18; Nassau red iron ore, 
| M. 14, all per ton at mines: spiegeleisen, 10 to 12 per cent. grade, 

M. 85 to M. 87; Rhenish-Westphalian forge pig, M.74; Sieger- 
land ditto, M. 74; iron for steelmaking, M.76; German Bessemer, 
M. 83; basic, free place of consumption, M. 64°80 to M. 
Luxemburg forge pig, free Luxemburg, M. 52°80 to M. 
Luxemburg foundry pig, No. 3, free Luxemburg, M. 54; German 





25 per cent. reduction in | 


} 
small lots, and the export trade is not worth speaking of. Owing to 





foundry pig, No. 1, M. 79; No. 3, M. 71; German hematite, 


M. 115: 
sheets, M. 124 to M. 130; drawn wire in iron or steel, M. 132-50, 
all per ton, free at works. 


Coal. 

On the Silesian market the falling off in the shipments of 
coal to Austria-Hungary is the more keenly felt because inland 
consumption has also considerably decreased. Still there is a good 
deal of tirmness shown in quotations, The business in coke has 
been satisfactory during the week. 


Austria-Hungary. 

There is nothing of importance to report in connection 
with the Austro-Hungarian iron market, a moderately good | 
activity being generally maintained. German competition is less 
keen now, owing toa mutual agreement. Although nothing has 
been officially done in the: matter, the Silesian ironworks, which | 
are the most serious rivals on account of their situation, have 
recently refrained from offering tinished iron in Austria so freely 
as before, while now and then an order has found its way from | 
Austria to Silesia which might otherwise have remained with | 
inland firms. There is talk of an official ‘‘ sale-protecting ” agree- 
ment between Austrian and Silesian ironworks that is to be formed 
shortly. A poor business continues to be done in girders, the 
building” trades in Austria being in a state of stagnation. In 
plates an irregular trade is being carried on. In Galicia the | 
demand for raw oil tanks is so strong that it can hardly be satis- 





| fied; boiler plates are also in good request, many firms devoting 


In the matter of iron ore some security | 


of future business has been given by arrivals from Garucha and | 


Bilbao. 
iron, 1450 tons iron ore, and 705 tons scrap steel. 


Swansea received last week close upon 2000 tons pig | 
At the Swansea | 


Metal Exchange this week the following prices ruled —Pig iron, | 


hematite, mixed numbers, 6ls. 6d.; Middlesbrough, 51s. 6d.: 
Scotch, 57s.; Welsh hematite, 64s. to 65s. 


These show a slight | 


improvement. Steel rails remain, but no quotations are given. | 


Barrow gives £6. Steel bars are the same as last week. Siemens 
and Bessemer, £4 12s. 6d.; Rubio iron ore, at 


14s. 6d. to 14s. 9d. 


Tin Plate. 


ardiff or Newport, s 
| heurs in the Meurthe et Moselle Department. 


The market continues the same, work fairly good, and | 


cargoes going to the Russian oil district. 
at Swansea that there had been quite a run upon oil plates of the 

al sizes and weights. 

70 boxes, receipt from works 89,346 boxes. Stocks are at 
143,839 boxes. The last issue of quotations this week gave the 
following :—Ordinary sheets, Bessemer and Siemens, 12s. 3d. to 
12s, 43d.; wasters at usual reduction ; ternes, 22s. 6d.; C.A. 
roofing sheets, £9 5s.; big sheets for galvanising, £9; finished 
black plates, £9 5s. to £9 10s.; galvanised sheets, 24g., £12 10s. 
Other Swansea quotations :—Block tin, £134 15s. to £131 15s.; 
copper, £57 15s.; lead, £14 10s.; spelter, £20 17s. 6d.; silver, 
254d. per oz. 


Swansea Valley Industries. 


In addition to a satisfactory output of tin bars the vari- 
ous works are tolerably busy. Good work is being done at the 
various copper works, Upper Bank, Hafod, and Morfa. All the 
spelter works are briskly employed. 


Llanelly. 

Promising conditions now prevail, and in shipping the 
despatch of large steamers has given quite a hopeful outlook. 
There are complaints of low prices at the tin-plate works and 
small outside demand for tin bars, but the local works are large 
users. Llanelly is certain to share well in the progressive anthra- 
cite trade. Spain, France, and German orders are large and 
likely to increase. 


The Eight Hours Bill. 

Criticism of the measure is given freely at all meetings 
in the district, and even among the working men there are few 
who give a favourable opinion. The utmost said in its favour is that 
the young and able colliers may find some advantage, but not so 
those who have passed middle life or are getting on in years. The 
strongest comment yet received fror allied industries was given 
by Col. I. R. Wright at the Metal Exchange, Swansea, this week, 
end his known repute gave it force, The best experts gave the 


It was stated last week | 


Last week the export from Swansea was | 
| depressed and altogether unsatisfactory tendency ; pessimi 


| 
| 


| 





the present quiet period to repairing their plant. The position of 
lively, and even increasing here and there. Prague dealers 
intend reducing the prices for brown coal 6 heller p. 100 kilos. 


Iron and Steel in France, 

Discouraging accounts are given of the French iron 
Orders come in but scantily, and prices are anything 

but satisfactory. In spite of the dulness in the French iron 

industry, the condition of the coal market is satisfactory. Coke 

shipments have slightly decreased, in consequence of the blowing 

out of several blast furnaces and of reductions of the working 


industry. 


The Belgian Iron Market. 

Both consumers and dealers show little enterprising spirit, | 
and there has been, consequently, not much life in any depart- | 
ment. Official reductions in price worth mentioning have not 
taken place recently, but the weak tone in all branches has induced 
makers to grant concessions very willingly, and this is causing a | 
seven | 
hint that the worst is still to come. An improvement in prices | 
being out of the question for the present, attention is directed to | 
a reduction in the output of raw material. The consumption in | 
malleable iron is exceedingly limited. Bars are weak, and the | 
average quotation of 118-50f. to 120f. p.t. for bars in basic can 
only be maintained with difficulty. Plates are in a similar coa- 
dition. Influenced by German competition and also by that of 
the inland works, quotations in this department continue to 
decrease. For exoort the average price of 145f. p-t. is paid for 
common plates in iron and steel, and for home consumption 155f. 
p.v. are given; but these quotations are often only nominal, pro- 
ducers agreeing to concessions very willingly. Girders, rails, and 
semi-finished steel] in general are in fairly good demand. 


The Belgian Coal Market. 

The downward tendency in prices is becoming more 
marked as the large tendering for coal for the State Railways is 
drawing near. A decrease of 2f. p.t. is generally anticipated for 
engine fuel, and for house coal a decrease in price of 1°50f. p.t. is 
expected. For the present the old prices are still ruling, but 
very few sales have been effected during the week. Steam coal is 
plentiful, and coalowners try to find a market in Northern 
France. Shipments for Germany show a decrease. 





AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, February 28th. 
THE only encouragement in the steel industry is an increase in 
orders for structural steel, much of it for constructional purposes 
in and about this city. New inquiries uncover possible require- 
ments for about double the present output. It was estimated 





M. 83, all per ton at works; common bars in basic, M. 108 to |} 
the same in iron, M. 118; boiler plates in basic, M. 128 ; | 


| informed 


| institute.” 


| mously. 


— 
— 


yesterday by a high local authority that the new 
involve about 100,000 tons of material. The estimated present 
production may reach 40,000 tons per month. During thig 
month railroads have contracted for 11,000 tons of bridge 
material. In this city alone work is under way which 
ealls for nearly 40,000 tons of structural material to nuplete 
it, and itis necessary to have some of it before April Ist. ‘This 
large lot includes 16,000 tons for the approach to Manhattan 
Bridge, 8000 tons for the Fifth Avenue Hotel, and upwards of 
8000 tons for the New York Central. Western requirements «mount 
to 16,000 tons. The tin-plate industry is picking up, and about 
68 per cent. of mill capacity is now at work. The d 

improving. Plain and barbed wire is also selling bette: 

fact, all material designed for agricultural purposes and fo: 
requirements. For crude iron, notwithstanding the extra 

restriction and the low condition of stocksin most consume; 
prices are edging their way downward, with continued indi!!Grence 
on the part of consumers except those who use pipe iron and sto. eiron, 
Business in these two kinds of iron is good, and is improyi An 
enormous amount of pipe—7.¢., cast iron pipe— laying is to le done 
this year. All the pipe works are gathering in order: 1 are 
covering as fast as orders are booked. In all other kinds rude 
iron prices are weak, Last year at this time contracts had been 
made for 36,000,000 tons of Lake Superior ores, but uy this 
time practically no contracts have been placed. The inois 
Central Railroad Company has just bought its year’s requi 
of bar iron, which amounts to 4500 tons. The railroad 
country use about 40 per cent. of the rolled iron product 

kinds of mill products are dull, and prices are in f 

consumers, 


requirements 


iand ig 
ind, in 
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ANNOUNCEMENT.—-We are asked to state 
February 5th last the Secretary of State of Canad 
Supplementary Letters Patent changing the corporat 
“The Locomotive and Machine Company of Montreal, 1. 
to that of ** Montreal Locomotive Works, Limited.” 

A Monstpr FLY-WHEEL.— Richard Nevill and Co., Lin 
the Wern Ironworks, Llanelly, has just completed the const 
of an enormous wheel. The wheel is 32ft. in diamet 
weighs 100 tons. The joints are all machined, and the parts h 
together by massive bolts and dowels. ‘These bolts ar 
means insignificant, as they weigh over 2cwt. each. A 
feature of the wheel is the spur teeth cast on the per 
through which the mill train is driven at slow speed for t 
up the rolls. This necessitated casting the rim segments 
absolute aceuraey, so as to avoid any irregularity in the )) 
the teeth at the joints. This wheel is to be sent to Messrs 
and Co., of Glasgow, in connection with an engine mad 
Lilleshall Engineering Company, and is intended for drivin, 
sheet mills. 

ConTRACTS.--Ed. Bennis and Co., Limited, have received ord 
for Bennis stokers, &c., for the Earl of Dudley’s Daggeridge Col 
liery, and from other companies, and for a complete coal convey 
ing plant, &c., for Garton Hill and Co., of Battersea. The 
Mirrlees Watson Company, Limited, Glasgow, has _ recently 
received orders for condensing plants from Bolekow, Vaughan and 
Co.; Garton Hilland Co., Battersea ; Nobel’s Explosives Company 
Limited, Stevenston, Leeds Lighting Department ; and F rand 
Chalmers. — The Continuous Rail Joint Company, Limited, 


BUSINESS 


| received an order from the India Government for a further s 
| of continuous rail joints for the Eastern Bengal Railway. 


Me 
L. P. Winby and Co. have received a large order from the | 
office for coach screws for the Indian State Railways.-_We 
that Messrs. Richard Nevill and Limited 
secured the order for the new steel bar rolling mill for M 
The Llanelly Steel Company. Messrs. Graham, Morton : 


Co., 


| of Leeds, have secured a contract for the erection of labour-savin 
| machinery, consisting of elevators, conveyors, crushers, 


jiy 
screens, line shafting, gearing structural work, &e., in conne: 
with the new works of the British Aluminium Company, Kir 
leven, Argylshire. Marshall Osborne and of 55, Ne 
street, Birmingham, have carried out the lighting of the b 
furnaces, rolling mills, and puddling furnaces at Old Hi 
Messrs. N. Hingley and Sons. A large number of Excelle tame 
arc lamps was used. 

ProvosED New METALLURGICAL INSTITUTE.—-On Tuesday 
a largely attended meeting of copper and brass manufacturers, 
engineers and others, was held at the Midland Hotel, Manchester, 
to discuss further the formation of a ‘‘ Copper and Brass Institute.” 
Mr. W. H. Johnson, who presided, said the proposed Institute 
would advance the knowledge of non-ferrous metals and their 
alloys, more especially copper, zinc, tin, aluminium, lead, n 


ist 


silver and platinum, and would publish twice a year a volun 
abstracts of all papers and books on metallurgical sul jects 

to interest the members, which would be a comprehensive | 

graphical, practical, and scientific work on the non-ferrous meta 
for each year both at home and abroad. Then it would form a 
means of communication between members of the same trade, and 
meetings for the discussion of practical and scientific subject 
relating to the methods of working up metals would be held. Mr. 
Rosenheim (London) proposed the following resolution : “hat 
while the meeting is favourable to the formation of an institute 


| it is considered desirable, before entering upon the definite con 


stitution of such an institute, that manufacturers, large users 
consulting engineers, and scientists should be further approached 
and that a later meeting should be called in London, on June 10tI, 
for a final decision as to the feasibility of forming such aa 
Mr. G. W. Nisbett seconded, and Colonel Patchett 
(Wellington) supported the resolution, which was carried unani 
The meeting then proceeded to suggest names who 
wuld join a representative committee, aud the following wer 
included—viz., Messrs. Stead, Bayliss, Lord E. Storey, Poppleton, 
Longmuir, Rosenheim, Harbord (London), G. W. Nisbett, W. II. 
Johnson, Milton, Patchet, and Rhead, Professor Gowland (London), 
Professor Turner (Birmingham), with Dr. Carpenter as secretary 
THe Soctety oF ENGINEERS.—A paper on ‘‘ The Treatment and 
Formation of Road Surfaces,” by A. J. Metcalfe, M.S.E., was read 
before this Society on Monday, March 2nd, 1908. In introd J 
the subject, the author referred briefly to motor car construction, 
how it should be amended to mitigate the dust nuisance, then 
indicated several of the difficulties retarding the improvement of 
road surfaces, the intolerable conditions caused by dust, and the 
unsuitability of present-day roads for present-day needs. He next 
gave his opinion on the kind of road suitable for modern traffic and, 
the great difficulty in obtaining it. The Roads Improvement 
Association’s recent tests and trials were discussed, and a short 
description of the machines competing and materials used were 
noticed, together with the Judges’ awards and remarks. Mvterials 
and methods generally used and adopted were next considered 
under three principal heads, viz., (1) treatment by spraying of 
existing surfaces ; (2) coating with ordinary materials, and after 
wards using a preservative or bituminous binder ; (3) coating w ith 
materials previously treated with a preservative or bitumin« 
binder. Under the first head the author discussed (q) palliatis 
such as westrumite, akonia, calcium chloride ; (+) preparati 
partly composed of tar oroil, such as crempoid, ermenite, hahnite, 
pulvicide and emulsifix ; and (c) preparations chiefly composed of 


| tar, such as tar compo, marbit, dustabato, solidified tar, oil of ti 
| and tarvia, and a short description of each mixture or material Was 


Is 
d 


given, together with their respective properties, actions, meth 
of application, costs, &c. Under the second head, materials 
methods were briefly noticed. The matrix or Gladwell system \ 
discussed. The materials and methods used under the third 
head were next indicated, limestome being taken as an exam})’. 
Ironstone slag and granite were also noticed. Tarmac and its 
method of preparation were dealt with, and the author's opmion 
was given as to the suitability of this kind of road surface for heavy 
as well as light traffic, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 

the Communicator is printed in italics, ee : ‘ 

fir n the abridgment is not illustrated the Specification is without 
ta . . 


draw ry Specifications may be obtained at the Patent-office Sale Branch, 
Com th v apton-buildings, Chancery-lane, London, W.C., at 8d. each, 
Bike fir t date given is the date of application; the second date at the | 
l of the abridgment is the date of the advertisement of the acceptance of 
neg plete specification. 
ee rson may on any of the grounds mentioned in the Acts, within two 
cain ; f the date given at the end of the abridgment, give notice at the 
Patent ive of opposition to the grant of a Patent. 
STEAM GENERATORS. 
13.612. June 12th, 1907. IMPROVEMENTS IN WATER-TUBE 
Z BorLERS, ha Harvey Del Mar, of 428, West 124th-stveet, New 
) ° ‘ = - ° 
Th nvention has particular reference to boilers in which a 
serie crossed tubes, water legs, and mud drums are employed. 
The vention consists in the use in such boilers of improved 
manifolds or door headers, These manifolds are connected 
together end to end, and also to the water legs, headers, and mud 
drums, and are adapted to be cleaned out on removal of a cap or 


By the special arrangement of the tubes, as shown, it is 


| that choking of the header and the consequent interrup 





circulation and rupture of tubes is avoided. The « ngraving 
tes one form of the invention, and needs little explanation 
be gathered that the heating space is entirely occupied, and 
that the arrangement is such as to prov ide for quick steaming and 
free circulation, and that the parts are accessible for cleaning and 
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repair purposes. It should further be noticed the 
headers are connected by tubes with the mud drums, which are 
arranged, as shown, below the grate dcor, and the lower headers 
are also connected by a nipple with the manifold or door headers, 
which are arranged above the doors of the boiler. The manifolds 
nected together by a tube, and it will be seen that there 
may be a greater or less number of manifolds or door headers 
without affecting the principle of the invention. The manifolds 
have caps at the outer ends—Fig. 3—which can be removed for 
cleaning purposes, and similar caps on the side headers can be 
removed, so that a cleaning instrument can be thrust longitudi 
nally through the series of manifold headers. An important 
feature of the invention lies in the arrangement of the horizontal 
cross tubes, which are staggered so as to get the full benetit of the 


are C¢ 








heat, and these are arranged at right angles to the cross tubes and 
connect the side headers at a point occupying the space cause d by 
the incline of the said cross tubes.— /'ehrvary 12th, 1908. 
SUPERHEATERS. 
24,655. November 7th, 1907.—-IMPROVEMENTS IN AND RELATING 
ta STEAM SUPERHEATERS, fy William Sehmedt, of Cassel 
Withelmshoé, Germany. 


The invention relates to by-passes for superheaters, and has for 
its object the provision of an improved and simplitied superheater 
in which the steam entering the steam collector casting of the 
superheater may or may not be passed wholly or partially through 
the superheating tubes or direct to the motor. The invention 
consists in providing a by-pass channel in the steam collector cast 
ing in which the superheating elements are arranged in parallel 
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and open into a single superheater header. Means are also pro- 
vided whereby the steam from the boiler entering the collector 
casting may be caused to pass direct to the motor by way of the 
by-pass channel. ‘The invention also consists in an outlet port 
from the superheating elements, which also acts as a_ by-pass 
channel for wet steam from the boiler to the engine ; and, further, 
it consists in a ¢avity in the face of the controlling means 
whereby some steam may be allowed to pass into the superheat 

Ing elements to prevent overheating of the latter when the by- 
piss is in operation and the engine receiving hot steam. One 
form of the invention, as applied to locomotives, is illustrated in | 
the accompanying engravings. The superheater collector casting | 
is provided with a valve space. Steam is led to this space by 
means of a pipe. Working in the valve space isa D slide valve 
controlling three ports leading to three chambers /, i, j. 
From the chamber j branch pipes lead to the engine cylinders. 
When the valve uncovers the port ¢ wet steam from the valve 
‘}/\ce passes into the chamber /, from which the steam passes into 
the superheating pipes, and after traversing them passes into the 
chamber ¢ and from 7 into chamber j by way of the hollow D valve. 
This valve is moved by any ‘suitable means, such as a 
rotatable spindle carrying an arm. The operation -of the 
device is as follows :—Supposing that it is desired to supply wet 
Steam to the engine, then the valve will be moved to uncover 








THE ENGINEER 


283 





the right-hand port, and to cover the ports ¢ and f, thereby 
shutting off the superheating elements. 
position steam can pass direct from the boiler to the branch pipes. 
It will thus be seen that the superheating elements in the event of 
damage occurring to them may be completely shut off from the 
| steam pressure, thus allowing of the engine to be kept running 

with wet steam by means of the by-pass port, avoiding the neces 
| sity of stopping the engine. When it is required to supply super 
heated steam to the engine the valve is moved to uncover the 
port « and to bridge the other ports, as shown in Fig. 1. With 
the valve in this position steam can pass by the port ¢ to the 


chamber /, and from there through the superheating elements to | 


the chamber /, and by way of the port # and slide valve to the 


port leading to the chamber ‘and the branch pipes. -— February 
19th, 1908. 

CONDENSING APPARATUS. 
17,138. July 26th, 1907..-IMproveD CONDENSING APPARATUS FOR 


Henry Otto Klauser, of 116, High Hol- 
Heiuvich 


RAISING WATER, by 
born, London, W.C., 

Wiildingen, Zurich. 
This invention relates to that type of condenser in which a 
column of water is sucked up by creating a vacuum, the water 
being used for driving a water turbine. 
inventions in that the guiding rods for the float, which are pro- 
vided with abutting shoulders, are connected together by a bar. 
To this bar is fixed a rack to which is attached the slide valve for 
the steam inlet, and which is adapted to actuate through the 
medium of a toothed wheel and balance lever the rotary valve of 
the water inlet. The condenser casing is filled with steam. The 
slide valve, and the suction and exhaust pipe valves are closed. 
Now the cold water pipe is opened and the water enters through 


communicated by 
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when 
sucked through the pipe from 
The float rises with the water when it abuts against the 
shoulders on the guide rods, thus raising the rods and the bar at 


the nozzle, the suction valve is opened and the water is 
a reservoir and rises in the con- 


denser. 


the top. The rack is therefore also raised. The toothed wheel / 
in mesh with the rack turns the weighted lever from the left to 
the right, thereby closing the valve—not shown in engraving 
of the cold water pipe. As the rack is raised so is also the slide 
valve, so that the steam pipe is opened when the steam can 
again enter the condenser. The valve of the exhaust pipe is then 
opened by the pressure of the steam, the valve having been kept 
closed by the atmospheric pressure, whilst the suction valve is 
closed by its own weight. 
out through the exhaust pipe, and the float sinks with the water 
level. The water continually flowing through the exhaust pipe is 
February 12th, 1908. 





used for driving a water turbine. 


ELECTRICAL DISTRIBUTION. 


1132. February 19th, 1907.--IMPROVEMENTS IN) SYSTEMS OF 
ELECTRICAL DISTRIBUTION, John Sedgwick Peck, of 
Westinghouse Works, Trafford Park, Manchester. 


Wiirmli, of 


The water in the condenser then flows | 


the | 


n a number of cases, for instance in collieries, rolling mills, and 
I numl f f t it ili r 
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the like, in which a slow speed induction motor is employed for 
direct connection to a winding drum or rolling mill, if the fre- 


With the valve in this | 


| 
| 


| points in the windings of this motor converter, 





required to obtain the slow speed necessitates an extremely heavy 
motor, the cost of which is often excessive. The present invention 
has for its object to obviate this disadvantage, and consists of re- 
placing the rotary converter in the Braun equalising system by a 
motor converter of a special type, and operating the slow speed 
induction motor by electrical energy obtained from intermediate 
The motor of the 

















| motor converter thus acts both as a transformer and as a motor. 





It differs from previous | 


As a transformer it supplies current from its secondary windings 
to the working motor, and as a motor it drives the motor converter 
as an alternating current generator which also supplies electrical 
energy to the working motor. The engraving shows the motor 
converter connected to a three-phase circuit. The direct current 
brushes A of the motor converter are connected to the brushes B 
of the direct-current machine, which latter is coupled to a tly-wheel. 
The rheostat in the field circuit of the direct-current machine is 
adapted to vary the excitation of the direct current machine, at 
will or automatically, according to the load on the supply cireuit. 
The rotors of the motor converter are connected together 
electrically as usual by means of the conductors C. The field of 
the direct current side of the motor converter also has a field 
rheostat in circuit as shown. Each of the electrical cross 
connectors is connected to a slip ring, and from the 
brushes feed the stator of the induction motor driving the 
winding drum or rolling-mill. It is well known that the speed at 
which the motor converter will operate depends upon the sum of 
the number of poles on the AC and DC sides. It is equal to the 
number of alternations per minute in the supply circuit divided 
by the sum of the number of poles on the two stators of the motor 
converter, and the periodicity at the slip rings C will also depend 
on the number of poles, hence any desired frequency may be ob- 
tained for supplying the motor driving the rolls or winding drum 
by properly selecting the number of poles for the motor converter, 
The function of the direct current machine is to supply energy to 
the brushes A A of the motor converter at times of heavy load, this 
energy being given out by the fly-wheel. In this way the load on 
the line is equalised. —February 19th. 1908. 
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TELEPHONES, &c. 


14,752. June 26th, 1907. 
VENTING INDUCTIVE 
GRAPH, AND OTHER ELECTRIC 
of 6842, Thoma Boulevard, 
States of America. 

In this invention it is proposed to neutralise the electromotive 
force induced in the intelligence transmission and similar circuits 
by means of special transformers. The engraving the 
scheme as would be employed in a telephone circuit in close 
proximity to an electric traction system supplied with alternating 
current from a generator as shown. Situated near the railway 
system is a telephone conductor, which is under the influence of 
the magnetic fields set up by the railway conductors. Interposed 
at intervals between the trolley conductor and the telephone 


IMPROVEMENTS IN MEANS FOR PRE- 
DISTURBANCES IN TELEPHONE, TELE- 
Crrcvits, Charles Felton Scott 
Pittshivg, Penusylrania, United 


shows 
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circuit are transformers, as shown, each of which is provided with 
two primary windings A and B and C and D, and secondary wind- 
ings Eand F. The primary windings A and C are connected in 
series with the trolley wire of the railway system, the primary 
windings B and D being connected in series with the track rails. 
The transformers are so designed, and the windings thereof are so 
arranged, that when the vehicle is midway between the two trans- 
formers the voltage impressed thereby upon the telephone system 
will be equal to and will oppose that induced therein directly from 
the railway system. The winding B, which is in series with the 
rail, is provided with a smaller number of turns than the winding 
A, and is so arranged upon the core of the transformer that its 
magnetising effect opposes that of the winding A, the relative 
numbers of turns being determined by the character of the circuit 
of the railway system and the amount of current which returns by 








way of earth. Several modifications are given. bruary 19th, 
| 1908. 

ELECTRIC STEERING GEAR. 
7410. March 28th, 1907.—-IMPROVEMENTS IN OR RELATING TO 


MARINE ELECTRIC STEERING GEAR, Bernard Parker Haigh, of 6, 
Elmwood-garders, Jordanhill, Glasgow. 
The present invention has for its object the improvement of th: 

















invention described in specification No.‘13,856 of the year 1905, 
in which certain parts of a marine steering gear or its controlling 


quency of the supply circuit i high the large number of poles | mechanism are caused to move in synchronism by the use of two 
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synchronous motors with wound rotors, the primary windings-P, 
and P, and also the secondary winding R, and R, being inter- 
connected in their corresponding phases. It will be seen that if.a 
short circuit occurs on the rotor windings or on the leads con- 
nected to these windings the motors may start up and move 
independently of their normal synchronous motion, and ‘in certain 
cases this would lead to undesirable results. The present inven- 
tion controls and utilises this property of the machines by so 
arranging the connections that the rudder will be thrown amid- 
ships or in some other predetermined position in the event of a | 
short circuit, For this purpose a reversing switch R S is inserted in 
the lead supplying the primary circuits of the two motors, and is | 
euneusntlaatie thrown over when the rudder R—Fig. 2—passes its | 
midship or the predetermined position M. The connections to the | 
switch are made so that in the event of a rotor short circuit the 

rotation of the magnetic fields in the motors tends to move them in 

that direction which brings the rudder amidships. The invention 

can also be uséd as an automatic self-centering gear, in which case | 
means are employed to make an artificial short circuit S on the 

rotor circuits. The rudder will then move forward until the auto- | 
matic reversing switch RS operates, and, further, opens the short 

cireuit S. The reversing switch is generally arranged to operate 

at or near the midship radder position.—- Frbrnary 19th, 1908. 





MISCELLANEOUS. 


6506. March 18th, 1907.—ComBINED APPARATUS FOR HEATING, 
FILTERING, AND SEPARATING AIR FROM FEED-WATER, by Karl 
Andreas Kleve, of Hvide Hus, Bergen. 

The accompanying engraving shows a section of the apparatus 
which forms the ‘subject ‘of this invention. Fig. 1 is a vertical 

section and Fig. 2 a horizontal section. The object is to provide a 

feed-water heater with air separator and filter characterised by 

the fact that the feed-water is heated on its way from the pump 
by means of steam from the intermediate or low-pressure cylinder, 
which passes through a coiled tube and. across to a compartment 
where the contained air is discharged through a valve connected | 
to a float, while the water passes through a filter stretched across | 

a frame, the periodical clogging of which partly stops up the | 

water, whereby the latter rising causes the valve to be closed by 

the float, so that the air passing through a passage M forces down 
the water on the other side of the filter. : The steam, after passing 
through the double coil, is led to a valve ‘on the hot-water reser- 
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voir of the air pump. The feed-water is delivered into the bottom 
of the heater, and rises up between the coiled pipes and flows 
through a wide aperture into a box-shaped chamber, which is 
divided into two compartments by a frame. This is fitted with 
wire net, across which the wool or linen filter is stretched. The | 
float in the left-hand compartment is connected with an air valve— 
Fig. 3—the action of which is such that, so long as the water passes | 
easily through the filter, the level of the water will not be higher than 
is required to make the float keep the air valve open. The air 
now gathering above the water will pass through the passage M 
across to the right-hand compartment and exert a pressure on the 
water, causing it to sink, together with the fat that has entered 
with it. The filter must then be cleaned. This is done by open- 
ing one or more of the blow-off cocks in the hottom of the appa- 
ratus, so that the water in one or more, or, if desired, all of the 
compartments is run off.. Steam is now let in through the pipe 
shown at the top of Fig. 1, and, if necessary, also through the 
pipe U, so that there will be a rush of steam through the compart- 
ments of the apparatus, taking impurities and adhering fat along 
with it out through the blow-off éocks.— February 12th, 1908. 


27,012. December 6th, 1907.—IMPROVEMENTS IN OR RELATING TO 
APPARATUS FOR PREVENTING THE CREEPING OF RAILWAY 
RAILS OR THE LIKE, by Clement Lean, of Thanet House, Strand, 
communicated to him by Cornel Esser, of Aachenerstr. 37, Cologne. 

In this invention, which hs for its object to prevent rails from 
creeping, two clamps like to one another, and placed each with two 
hooks round the foot of the rail, are employed, one abutting 
against the sleeper lying in the direction in which the rail shifts. 

Both clamps lie against one another with sloping faces in such a 

manner that the clamping action is increased with certainty by 

the shifting movement. It is claimed that the action of this 
device is particularly powerful because the foot of the rail is 
clasped by four hooks, The engraving Fig. 3 shows the clamps 
in position before they are attached to or removed entirely away 
from the rail. The invention, as illustrated, consists of two plate- 
shaped clamps, which at one end are bent downward and at the 
other end are sloped away laterally. On their long sides these 
plates have at toth sides an upwardly bent hook, preferably dis- 
placed relatively to one another in the longitudinal direction. In 
order to arrange the clamping device on the foot of the rail, one 
of the clamping plates is first placed against the foot of the rail 
from below and slantwise of the latter—Fig. 3. It is then turned 
so far horizontally that the hooks clasp the foot of the rail, and, 
lastly, is pushed so far towards the sleeper situated in the direc- 
tion in which the rail shifts until the nose of the clamp hits against 
it ; the direction in which the rail shifts or creeps is indicated by 





arrows in Figs. 1-3, The other clamping plate shown on the right 
is then brought op to the foot of the rail in similar manner in the 


opposite ition, rotated, and pushed ‘against the first plate, so 
that the sloped ends of both plates abut7against each other, The 
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two plates are then pressed firmly together by means of blows from 
a hammer. — February 12th, 1 


7762. April 3rd, 1907.—IMPROVEMENTS IN FLEXIBLE COUPLINGS, 
by John McGowan, of 14, Ladywell-road, Lewisham, 8. E. 

This invention has for its object improvements jn flexible 
insulated couplings, with a siew to preventing shocks from being 
communicated from a crushing or other machine to the driving 
medium. Briefly stated the invention consists of two discs or 
flanges rendered flexible and insulated by the insertion of buffers 
of .india-rubber round studs, used to connect the two discs of the 
coupling. In the accompanying engravings Fig. 1 represents a 
front elevation partly in section, showing the method of fixing the 
stud in one half of the coupling, and also showing the method of 
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mounting the rubber on the stud in the other half of the coupling. 
Fig. 2 is an end elevation, and Fig. 3 is an enlarged section of a 
stud and rubber buffer. The shaft of the hine to be cted 
with the motor ends in a dise or flange, and the shaft of the 
electric, or other, motor ends in a ——as flange. The two 
flanges are placed face to face as in Fig. 1, with a small space 
between them, which may be filled up with insulating material. 
Each disc has a number of holes to allow studs to pass through 
them and connect one dise with another, but, in order to insulate 
each of the two dises, each stud is fitted with a buffer of india- 
rubber. Preferably the holes in one of the discs are fitted 
alternately with the buffer, and the corresponding holes in the other 
dise have no buffer ; and vice versd, those holes having no buffer in 
one disc are fitted with. a buffer in the other disc, or else all the 
buffers may be in one dise.— February 12th, 1908. 





27,100. December 7th, 1907.—IMPROVEMENTS IN ROTARY Pumps, 
by Herbert John Marshall, of Britannia Ironworks, Gains- 
borough. 

The invention relates to rotary pumps of the gear-wheel type 
especially applicable for circulating the cooling water in the 
cylinder jackets of internal combustion engines, The nature of 
the invention will be readily gathered from the accompanyi 
engraving. In the pump casing there are ed three tooth 
wheels, the central one being double the width of the outer wheels. 
The thinner or outer wheels are fitted with shafts or trunnions 
carried in bearings formed in the casing. The driving shaft 
extends through the casing, and on.the end of it has a pulley 
keyed to it. Above and below the toothed wheels double ports or 
openings are formed in the pump casing, one suction and one 
delivery port above the rotating wheels and a corresponding pair 
of suction and delivery ports below the wheels, the top suction port 
being opposite and in line with the bottom delivery port, and 
similarly the top delivery is opposite the bottom motion port. 
The action of the pump is‘as follows :—When the centre wheel is 
rotated in the direction indicated by the arrow on the engraving, 
the other two toothed whee s which engage with the centre wheel 





are set in motion, and water is drawn through the two suctio; 


by the action of the teeth, the water being carried round hg 


in the 
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spaces between the teeth and the sides or walls of the casing and 
discharged through the delivery ports. —Febrwaiy 12th, 1908. 





SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 

876,974. Piston, H. A. Knox, Springfield, Mass.—Filed Sep- 
tember 20th, 1907. 

The inventor constructs two pistons with two sets of ports which 


register with the ports in the cylinder. The object is apparently 
to reduce clearance. 
877,139. Hypravtic Press, W. Tartarinoff, 
Russia.—Filed November 6th, 1906. 
Air or water under pressure is admitted to a circular -‘‘ accor- 
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dian,” the plates of which are circular rings, connected to each 
other at the inner and outer edges by some flexible material, such 
as leather. There are five claims. 


877,194. Gas Turpine, H. Holzrarth, Hamilton, Ohio, assignor of 
one-half to E. Junghans, sen., Schramberg, Germany.— Filid 
April 13th, 1906. 

This is another attempt to produce an internal combustion tur- 
bine. The principal claim is for a gas turbine comprising a casing, 

a rotor and stator, a combustion chamber having a discharge 
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nozzle arranged. to deliver the products of combustion impactively 
upon the rotor, a combustion valve between the combustion cham- 
ber and its discharge nozzle, this valve being adapted to. be. blown 
open by the explosion within the combustion chamber, a device for 
closing the valve toward the combustion chamber, means for inject 

ing air and gas to the combustion chamber under pressure, and 
means for resisting the action of the valye-closing device and 
retarding the closing of the combustion valve while;the ; pressure 
due to explosion is deereasing. There are ten long claims, ' 
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STRENGTHENING A DOUBLE LINE RAILWAY 
BRIDGE. 


Tux type of railway bridge to which the method of 

engthening deseribed has been extensively applied 
consists of two main girders with cross girders of suffi- 

ent length to carry two tracks. The cross girders of 
these bridges are long, generally about 26ft., and not 
very deep, and in nearly all the earlier bridges they have 
been found to be quite inadequate to carry the heavy 
loads on the driving wheels of modern locomotives. The 
main girders also are frequently below the required 
stendard of strength. 

The method of strengthening, which consists of erecting 
a new girder in the 6ft. space and slinging the cross 
virders from it, is extremely simple, and not only 
af rengthens the cross girders, but also relieves the main 
virders of a certain portion of their load. 

° 4 seetion of the bridge showing the position of the new 
cirder is given in Fig. 1. 

~ Usually the new girder does not support any of the 
dead weight of the existing floor, the method of adjust- 
iment being as follows :—After the girder has been erected 
in position just clear of the cross girders. packings are 
fitted between each cross girder and the underside of the 
new girder exactly to fill the spaces between them. 

These packings are either riveted to the main girder by 
corner rivets left out for the purpose—the heads of the 
other rivets affected being countersunk—or kept in posi- 
tion by the slings forming the connection between the 
cross girders and the main girder. These slings are then 
screwed up tight and the nuts efficiently locked. The 
latter method of securing the packings possesses the 
advantage that after the new girder has béen carrying 
its load for some time they can be removed, and, if found 
necessary by reason of any permanent settlement of the 
new girder, replaced by thinner packings. 

The condition of the strengthened bridge as regards the 
proportion of live load carried by the various members is 
somewhat complicated, as except in the special case 
in which under full load on both roads all three girders 
deflect an equal amount, each cross girder is in a different 
condition and puts a different load on the central girder. 
In this special case the cross girders are strengthened far 
more than is necessary, and the main girders are relieved 
of about five-eighths of the load they originally carried, 
which is also in general more than is required, and the 
new main girder would be exceedingly heavy. 

The author is of the opinion that these girders are 
often built heavier than is necessary, and that a more 
desirable arrangement would be obtained with a lighter 
girder, more particularly from the point of view of the 
most commonly occurring case when only one road is 
loaded. 

The purpose of the present article is to show how a 
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girder may be designed to reduce just sufficiently the 
stresses in the existing girders of the bridge. Some 
assumptions have to be made as to the distribution of 
the load throughout the main girders, but after the calcu- 
lations have been made, the correctness or otherwise of 
these assumptions can be tested, and if found to be wide 
of the truth the calculations may be revised. Also by 
observing the deflections of the girders before and after 
strengthening under test loads, it is quite easy to verify 
—e they have been sufficiently relieved of their 
oads. 

The case considered is that of a square bridge of 54ft. 
span, with cross girders spaced 3ft. apart. It is to be so 
strengthened that with regard to the cross girders axle 
loads of 20 tons spaced 7ft. 6in. apart, and with regard to 
the main girders a load on each road equivalent to 2°1 
tons per foot, shall not produce a greater flange stress 
than 5 tons per square inch. 

Strength of the existing cross girders (8ft. apart) :-— 

Span between centres of main girders, 26ft. 

Depth over angles, lft. 4in. 

Depth between centre of gravity of flanges, 1°17ft. 

Net area of bottom flange: (2) 8jin. x 34in. x jin. 
angles less (2) jin. holes = 5°63 square inches. 


Dead load— Tons. 
Weight of girder = °8 
Flooring Sanaa = ‘9 
Longitudinal timbers = 2 
Rails, &e. =] 

2-0 


Maximum moving load under each rail— 
= % ae = 4 tons. 
2 7°5 
}ending moment at centre (Fig. 2) 
— 2 x 2% 2x4x5x BW, 2x 4 x 10x 13 
8 25 26 
= 66°5 foot-tons. 
Maximam allowable stress in flange of cross girder = 
5°63 x 5 = 28°2 tons 
Equivalent to a bending moment of 28°2 x 1°17 = 38 
fogt-tons. 
eferring to Fig. 2, it will be seen that to reduce the 
66°5 foot-tons to the allowable maximum of 33 foot-tons, 
there must be such a reaction at the centre of the cross 
girder as will produce a bending moment of 42:5 foot-tons. 
The reaction R is obtained from the equation 


m 55 = 42°5 foot-tons, 
or R = 6'5.tons 
= ‘4 of 16 tons, the total moving 


load. 

It will be necessary to caleulate the net deflection of 
the cross girder at the centre under these circumstances, 
and as the deflection of a girder under a concentrated 
load, not at the centre of the span, is not given in the 
majority of text books, the method of obtaining it is 
reproduced in full. 

The general equation connecting the deflection of a 
loaded beam with the bending moment at the point con- 
sidered is :— 

ey M 


oa? ET 
y and x being the ordinates and abscisse of points on 
the beam, measured from convenient horizontal and 
vertical axes respectively, M the bending moment, E the 








modulus of elasticity, and I the moment of inertia of the 
section of the beam. 

In this case the horizontal axis has been taken to 
coincide with the centre line of the beam before loading, 
so that y is a direct measure of the deflection. 7 is 
measured from the load which divides the span / into a 
longer bay (a) and a shorter bay (6). 

Referring to Fig 8, section ss, 

ey Wb 





i” to 
EES Wood _- =) : 
= > THI ae 5 + A (constant), 
Wb gaz’? 2* 
cided . —_— — — 2 3 ), 
y TEI 5 r ) A «+ B (constant) 
And referring to section R R 
By Wa 
— SS qpepenen b _— 
is’ tei’ ™ 
ayy Wa =) 
= — oa ee ij arr z . 
iz, rE 1 ( b ary = + A, (constant) 
Wa {b2; x 
— —— — ait —_ A 
Yi TEI 3 +Air+ B 
When both z and z, = 0, 3 Se, "ond y=n 
: bx 6 ay : 3 
Therefore, A;=A 
and By = B 
Also when 
T 8 
r=ay= oF -Aa+B=0. 2: £5 
and when 
Wabk 
= b, =. 7+ A b B = . ‘ 2 
n= by sTEI +t = 3 0 (2) 
Subtracting (2) from (1) 
A= Web(a—d 
: 8lET 





Fig. 3 


Multiplying (1) by 6 and (2) by a, and adding 
_ Wah 
BLE 
Hence, the deflection at any point in the longer bay 
Wb (az st _ Wab(a—dr_ Wa??? 


—_ y= _ ———— 


tE1\ 2 6 31EI 3LEI 
Applying this to find the deflection at the centre of the 
cross girders in question under a load on each road of 








2*1 tons per foot, that is to say, $%2 x== y 3°15 tons 
under each rail. 
Deflection = 9 {8x5 (> x =) 
(26 x 18,000 x S811 2 6 
815 x 21 x 5 
“ae 21 — 5 
3 x 26 x 13,000 x B11 | me 
3°15 x 5? «x 213 ) ( 8°15 x 10 


Se ee 
+ (26 x 13,000 x 811 
3°15 x 16 x 10 


3 xX 26 X 13,000 x 811) 
16 x 3 *’) me 
(- ee 3 x 26 x 18,000 x 811 
3°15 X 16 X10 | jos 





(16 —-10) 3. — 


The deflection taken out by the reaction of ; 
5°04 x (26 x 12) 
8°15 "4 = 5°04 Pa Pc a eer Sa 9 ey. 6b ii Aas 
oe : tons = 48° X 13,000 x 811 
= *80in. 
Net deflection = *2éin. PY 
This only represents the possible condition of girders 
near the centre of the span. At the abutments it is 
known that the three points of support remain in line. 
Hence the reaction at the centre of such girders 
— ‘55 y 5-04 = 9-28 tons 
*B0 
= = = ‘73 of the total moving load. 
Under the conditions supposed the load on each of the 
existing main girders 
will vary from (=) Six 2 


“2 


1°26 tons per foot 


ll 


| 


at the centre to = ? 2:1 x 2= °56 tons per foot 
at each abutment. 


This variation is shown by an assumed curve in Fig. 4, 
and the area below the curve represents the load, on the 
girder. This has been divided into strips, and. the area 
of each strip concentrated at its centre, and by drawing 
a funicular polygon the bending moment diagram has 
been obtained for this Varying load. The bending 
moment at the centre is 426 foot-tons. 

To see whether the relief proposed for the cross girders 
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° & ve 
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will sufficiently strengthen the main girders, it will be 
necessary to determine the -bending moment due to the 
dead load also. 

Span ot main girders 54ft. 

Web depth 4°75ft. 

Net area of bottom flange — 








(2) angles 4in. x 4in. x 3in. - (2) Zin. holes = 6°6 sq, in. 
(2) plates 1ft. 9in. x fin, - (4) din, holes = 17°5 sq. in, 
24:1 sq. in. 
Dead load— Tons, 
Weight of girder ee 
rn » 2°0 
Weight of floor 17 x = | ~ 17 
(see calculation of cross girders) J ‘is 
24 
9 a 
Stress due to dead load 24 x 54 = 34-1 
& x 4°75 
ea: ‘ 426 - 
Stress due to moving load 175 = 89°7 
“Vo 
123°8 
‘ ie 12338 _ - 4 
Stress per sq. in. in bottom flange = ig 513 
\ 


which is sufficiently near to the limit imposed to 
allowed to pass. 

In order to ensure that the condition of loading supposed 
for the existing main and cross girders will actually occur, 
the new centre main girder must be so designed that 
under a load. varying from *4 x 2°1 X 2 = 1°68 tons per 
foot at the centre to *73 x 2°1 x 2 = 3°08 tons per foot 
at each abutment, it will deflect -25in. more than the 
existing main girders under their share of the load. 

The first step then is to determine the deflection of the 
existing main girders, and this can be most easily done 
graphically from the bending moment diagram, Fig. 4. 

The deflection of a girder bears the same sort of 
relationship to the diagram of bending moments that the 
latter does to the load diagram. 

Hence by treating the bending moment diagram asa load 
diagram and drawing the funicular polygon we may deter- 
mine the form of the deflection of the girder, and dividing this 
by the modulus of elasticity and the moment of inertia of 
the section of the girder, obtain the actual deflection. 
In this case the section of the girder varies, the length of 
the second of the two }in. plates being 36ft. So it will be- 
necessary to divide the ordinates of the bending inoment 
diagram by the corresponding moment of inertia before 
drawing the funicular polygon. In this way the deflec- 
tion at the centre of the existing main girders is found to 
be ‘32in., so that the deflection at the centre of the new 
girder will have to be *32in. + *25in. = *57in. 

We can proceed in just the samé way with the new 
girder up to the point of obtaining the form of the 








= = =. 93-—— +55i . 
8X 26 X 13,000 x-811) res 


deflected girder. This, divided by 13,800, the modulus of 





286 


L1HE ENGINEER 


Marcu 20, 1905 








elasticity of steel, and I, the moment of inertia of the 
section, = *57in. That is, referring to Fig. 5, 
881,000,000 5 
13,800 x I ; 
or, I = 48,300 inch units. 

From Fig. 1 it will be seen that the depth available for 
the new girder is 4ft. 3in. The width must not exceed 
2ft., and has actually been made 1ft. 9in. 

The flange plates necessary to build a girder of these 


dimensions with a moment of inertia of section approxi- 


mately equal to 48,300 inch units are two fin. plates and 
one y‘gin. plate, the moment of inertia of this section 
being y, X 21 x 50°87' — 3, x 12°5 x 48° — 4 x 7 
x 47° — 4, X 1 X 40° = 49,300 inch nnits. The stress 


produced in the flange of the new steel girder is now 
worked out. 

Net Area of Bottom Flange. 
(2) lin. holes = 6-5 sq. in. 
[AROMA gs eae ” 
(4) lin. 7: 


hia. 
hin. 
x yin. - 


(2) Angles din. 
(2) Plates 
(1) Plate 


x 4in. x 
2lin. > 
2lin. = 


Web depth, 4-0ft. 


Bending moment due to moving load (Fig. 5), 
Approximate weight of girder, 8-5 tons. 


708 foot-tons, 


Bending moment due to dead load = OS x54 
57 


765 


foot-tons, 


Stress = ? = 191-2 tons. 


Stress per square inch in bottom flange = ae = 6-2 tons. 


Since the load is greater at the end than in the middle, 
it will be advisable to run the two jin. plates the whole 
length of the girder and only stop short the ,%in. plate ; 


Bio 


L 











_381.000.000 inch *. tons 
SS Se ee ee oe eee 


L% 


and this will also be an advantage in making the flange 
stiffer to receive the bolts holding the cross girders. 
This being so, the moment of inertia of the section will 
not vary greatly throughout the length, and no correction 
need be made in ascertaining the deflection. 

In Fig. 4 the deflection.of the new girder is shown to 
the same scale as that of the existing main girders, so 
that the net deflection of any cross girder can be obtained 
by scaling the difference between the two curves at the 
point considered. Thus at point C the net deflection of 
the corresponding cross girder is *19in., and it will be 
well to see that the actual distribution of load'on the 
main girders due to this condition agrees with that 
assumed, 

Referring back to the calculated defiection of the cross 
girders, the reaction at the centre corresponding to a net 
deflection of 

AR . 
‘1gin. = “9° — "19 x 5-04 = 6-05 tons, 
6°05 

3 
leaving for each of the existing girders a load of 
(2-1 — 2°02 

2 
actually assumed at this point was 1°94 and 1°18 tons 
per foot respectively, so that the error is 4 per cent. 

With a skew bridge the initial assumption of the dis- 
tribution of the load is not so simple, and most probably 
it would have to be modified after the defiection of the 
main girders had been calcylated, and the calculations 


corresponding to a load of 2°02 tons per foot, 


) 1-09 tons per foot, whereas the load | 


| revised accordingly, but the principle remains the same. 
With regard to the shear stress in the new girder, that 
at the abutment is easily obtained, being half the area of 
the load diagram—Fig. 5—plus half the weight of the 
girder, the total being approximately 61 tons. This dis- 
tributed over the depth of the web 48in., gives 1°27 tons 
per inch, and.a jin, web plate, with jin. rivets 4in. pitch 
through the flange angles would meet the case. With a 
uniform moving load the maximum shear along the 
girder varies according to the ordinates of a parabola. 
In this case the load being more at the ends than at the 
centre, the shear falls off more rapidly, but if the usual 
ractice is followed and the thickness of the web and the 
iameter of the rivets reduced to suit the shear interpo- 
lated according to the ordinates of a parabola, the error 
will be on the right side. 





THE TRAINING OF ENGINEERING 
APPRENTICES. 
No. VI.* 

Yarrow and Co.'s system.—Probably most of our 
readers are more or less familiar with the apprenticeship 
plan which Mr. Yarrow started some five years ago at 
the Poplar works. They will recall that it was what may 
be called a “ non-contributory” system, inasmuch as no 
premium was accepted with any pupil or apprentice. The 
entrance to the works depended wholly and solely upon 
two things—the applicant’s scientific training and a 
vacancy in the shops. Youths who had been successfully 
through a technical college course were eligible without 
further examination, but those who had not a college 
certificate were required to pass an examination held by 
the firm’s examiner, Professor Lambert, of the Royal 
Naval College, Greenwich. Our readers will also remember 
that the “thick-sandwich” system, as it is called, was open 
to lads entering under the second condition. That is to 
say, they were allowed to work in the shops in the 
summer, and in the winter they were given freedom to 
attend college courses. As a matter of historical interest 
—for the scheme ends with the firm’s removal to the 
Clyde, and is replaced: by another more fitted to the local 
conditions—we print in full the regulations. They are 
now cancelled. 

SCHEME A, 

Candidates who have obtained first-class Certificates after a 
complete course of instruction, extending over at least three years, 
| at an approved Technical Engineering College, or who have a first- 
| class Honours degree or its equivalent in an approved Engineering 
| course at a University, may be admitted. 

They will receive pay at the rate of 20s. weekly on entry, with 
| an annual increase of 5s. per week. 

Candidates who have received a similar training, but have 
| obtained lower class certificates, may submit their names to the 
| firm for admittance if they can be strongly recommended by the 
| Professors; but, in any case, those who have obtained the highest 
| honours will have the preference. 
| The time to be served will be three years, the third year being 

spent in the Drawing Office if the workshop record has been 
| satisfactory. 





SCHEME B, 
| Candidates who have not obtained University or Technical 
| College Certificates must be between the ages of 16 and 19. 
They must be examined before entry by a competent Examiner 
chosen by the firm, in the following subjects :— 
Arithmetic and Mensuration. 
Algebra to Quadratic Equations. 
Geometry, up to the standard of the first four and the sixth 
book of Euclid. 
Theory and use of Logarithms. 
Trigonometry to the solution of Triangles. 
Memsenaty thewetted Mechanics, Heat and Electricity. 
Freehand and Mechanical Drawing. 
The Matriculation examination of an approved University or 
the ‘“‘School Leaving Certificate” of the University of London, 
| will be accepted in so far as the subjects above have been covered. 
Any candidate who has a more advanced knowledge of mathe- 
matics or science above the standard indicated by the foregoing 
list will be at liberty to submit a statement of the additional sub- 
jects in which he might desire to be examined. 
| The rate of pay will be 10s. a week on entry, with an annual 
| increase of 5s. a week. 

Recognising that a scientific education is an essential factor in a 
young engineer's training, every facility will be given to pupils 
entering under Scheme B for attending evening classes, and it is 
required that at least two evenings a week shall be devoted to 
study. 

The time to be served will be four years; the fourth year, if the 
workshop record has been satisfactory, being spent in the Drawing 
Office. 





SCHEME C. 

It being the Firm’s strong conviction that the best course of 
training for engineer pupils consists in spending the winter months 
at a University or Technical College and the summer months on 
practical work in the shops, they are, in consequence, desirous of 
giving every facility for carrying this system into effect in the case of 
pupils entering under the conditions of Scheme B, if a complete and 
| atisfactory continuous course, os six to seven months 

uring the winter in each year, can be arranged at an approved 
Technical Engineering College. 

Under this Scheme work in the shops may be combined with a 
University or Technical College course. 

The rate of pay while in the shops will commence at 10s. per 
week, rising gradually to 30s. per week. 

This Scheme may be extended to pupils who are doing post- 
graduate work, having entered the workshop under Scheme A. 


GENERAL. 


No Premium is required under any of the above schemes. 

Candidates under Schemes A, B, and © must give proof that 
their school and college career has been satisfactory as regards 
diligence, punctuality, and general conduct, and they should give 
an account of any prizes or other distinctions they may have 
obtained. 

Pupils wil] be required to serve three months on probation. 

All pupils will be required ¢ > start work at 6 a.m., and to con- 
| form to the regulations of the establishment ; they may be dis- 
| missed at any time if their conduct is not deemed satisfactory. 

It is desirable that pupils should reside within a two-mile radius 
of the Works, 

All pupils must enter into an undertaking jointly with their 
Parents or Guardians to remain the full term specified, in the event 
of the Firm desiring to retain them, and their admission depends 
upon there being vacancies. 

The Firm reserve to themselves the right to ask any pupil to 
retire from the Works should he not be considered by them suit- 





| 





able for the profession of an engineer, or should he be 
his attendance, or have indifferent health. 

It being very desirable that pupils should visit Manufactories 
Works in progress, &c., every facility will be given to take ay 
afternoon off, not, however, more frequently than once a month, 
with this object in view. . 

The Firm reserve to themselves the power to modify theso 
Schemes in exceptional cases, at their discretion, but no personal 
influence will in any case be allowed to affect their decision, ; 


irregular in 


SUMMARY. 


Assuming a lad’s school training terminates prior to his arriving 
at the age of 18, = 
under Scheme A, he can get his college qualification at 2] 

and finish his workshop experience at 24 ; ¥ 
under Schemo B, he can complete his workshop time 
at 22; F 
under Scheme C, he can finish 


‘ his technical and workshop 
experience at 23 or 24, 


We believe we are right in saying that the scheme 
did not work out quite as well as Mr. Yarrow hoped. 
The bulk of the candidates admitted entered unde 
scheme B, and sat for examination by the firm. The 
lads were drawn mostly from London County Council aid 
similar schools, and although they were able to pass the 
test examinations, they were not infrequently a failure 
from one cause and another in the works. Sometime: 
they were not sufficiently robust to stand the strain, and 
frequently they lacked the aptitude for mechanical 
engineering. It will be seen that under the new scheme, 
the details of which are given below, the entrance 
examination is given up, and that a strong point is made 
of “thoroughly good physical health.” The importance 
of physique to an engineer is a point too frequently for- 
gotten; with strength and energy and a modicum of 
brains, men without brilliant mental attainments may, 
and do, rise to the highest position ; without stamina the 
best mentally qualified go under. Under the new scheme 
a previous training in engineering subjects is not essential, 
although preference is given to those applicants who have 
taken “ modern” subjects. The decrease in requirements 
is accompanied by a decrease in pay by about one-half. 
This may be to some extent accounted for by the desire 
of the firm to conform as far as possible with the custom 
on the Clyde. It will be seen, however, that in spite of 
other changes, the “thick-sandwich” system is still 
retained, and in certain cases that appear to be meri 
torious, the firm will continue to pay wages to thi 
apprentice whilst he is engaged on his college courses. 
Finally, the best of the apprentices will be promoted to 
the drawing-office. 

Applicants for admission as Apprentices must be over fifteen 
years of age, and in thoroughly good physical health. 

An application for admission will only be entertained after satis 
factory proof has been given that the applicant has been diligent 
and regular in his attendance during his school career, is of an 
energetic and persevering character, and has shown some aptitude 
for mechanical work. 

At the time of application, the applicant must furnish detailed 
particulars of his school career, with a statement of prizes ani 
certificates or other distinctions which he may have gained. 

The selection of candidates is dependent upon the number of 
vacancies to be filled and the comparative merits of the applicants. 
Preference will be given to those who have shown proficiency in 
mathematics, mechanics, elementary physics and geometrical 
drawing. 

No personal influence will in any case be allowed to interfere 
with these regulations. 

The term of apprenticeship shall be five years. 

The rates of pay will be :— 

5s. per week during the first completed year. 
second a re 
third 
lls. a ” fourth 
14s, fe os fifth ¥s 

Apprentices are required to serve three months of the first year 
on probation. 

Apprentices will be given every facility to attend evening 
classes, and they will be required to send to the Firm, on the 30th 
of June of each year, a detailed account of the nature of th: 
studies on which they have been engaged, with evidence, wher 
possible, of the progress they have made, and they must state what 
studies (if any) they propose to follow in future. 

Apprentices will be required to start work at 6.30 a.m., and t« 
conform to the regulations of the establishment. They may he 
discharged at any time if their conduct is not deemed satisfactory, 
or if they should prove to have indifferent health. 

Unless special permission be obtained, no holidays will be — 
tioned other than those current in the Works. 

After having been one year at least in the Shops, Apprentice 
will have the option of spending two winter sessions at the 
University or Technical College, and the Firm will be prepared to 
consider further applications to spend a third session. During 
these periods they will receive no pay. In the case of any Appren- 
tice taking advantage of the above course, the time so occupied 
will be counted towards the completed year, but absence from 
other causes will not be so counted. 

In the event of Apprentices being desirous of attending the 
winter sessions at the University or Technical College, and not 
being able to incur that expense owing to the non-receipt of wages, 
the Firm will be prepared to continue paying wages to a limited 
number, provided they have served two years in the shops and 
have shown exceptional promise. ‘i 

Apprentices who have shown special diligence and ability in their 
work, and satisfied the Firm that they have the required 
theoretical knowledge, will be eligible to fill vacancies in the 
Drawing Office from time to time as they occur, preference being 
given to those who have distinguished themselves in the examina- 
tions at the University or Technical College. 

A certificate will be granted to each Apprentice who completes 
the full term of five years to the satisfaction of the Firm. 


6s. +9 ” 


Ss. 





NEW ROAD BRIDGES OVER. THE NILE AT 
CAIRO. 
No. ITL.* 

Tuer larger of the two bridges at Boulac will cross the 
main branch of the Nile at an angle of 26 deg. to the stream. 
The total length between abutments will be 274°5 m. 
(about 700ft.), sub-divided thus :—-Two fixed spans, each 
50°8m.; one fixed span 18°914 m.; one opening span 
83-172 m.; one fixed span 18914 m.; two fixed spans, each 
50°8 m., with a space of 0°300 m. between spans. The 
bridge is designed to carry a double line of tramwa) 
of 1m. gauge, and the available width of 18 m. 
between the railings on either side is divided into 





* No. V, appeared March 13th, 


* No.1. “appeared March 13th, 
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two footpaths, each 3 m. wide; a tramway zone 5m.) main girders at the points of intersection of the diagonal 
wide, and aroad of 7m. The opening span, which will) bars and the lower boom, and spaced 12°50 m. apart from 
leave a free passage of about 27m. between piers for| each other, The footpaths will be supported by cantilever 
navigation purposes, will be of the Scherzer rolling lift | girders. The upper and lower booms will be in the sha 
type, which necessitates an ascending slope from the | of a box girder. The upper one will consist of two webs 
abutments towards this opening span, in order to gain)  _ - 120 «x 120 

sufficient space for the girders supporting the machinery ; | of 700 x 15, and four angle bars of ~ oe the num- 
and in order to compensate for che reduction of the river | - 

section caused by the piers, it will be necessary to demo- | ber of plates varying from one to five plates of 740 x 12. 


+ 14.56 


- Clave: 
Barts 


a “alluvial - sands => 
glaeous =~ + 673 
<~" Finegrained .. light. grey... 
Sande cos 


.» Fines 
e/ 04. 


ang 'park colois 
= |gistinctly ss 
ee ee 

ae 





- 11" Cogrse ‘gr4ined * Sand 











Se CH 8 
LU Ps 





1.57. 





Fig. 3—-GEOLOGICAL CROSS SECTION OF THE NILE AT CAIRO 


lish the Ghezireh turret, and a portion of the existing ; The lower part of the webs will be stiffened by two 
quay wall, as indicated in Fig. 2, page 274. A quay wall will | vertical plates of 200 x 15. The lower boom will con- 
also be construeted on masonry foundations along the line | sist of two webs of 900 x 15 and four angle bars of 
MN P, and this will be joined up at points M and P with | y99 y 120 } 

the existing quays. On the Boulac side of the bridge, a | is the number of plates varying from three to 
quay wall will be built on masonry walls in the alignment | 8 

of the abutment, on a length of 20m. North, and 28 m. | five of 740 x 12. The upper part of the webs will be 
South of the axis of the bridge. The south end will be | reinforced by plates of 250 x 15. The distance between 
joined up with the existing quay wall, and a rough facing ‘ the webs is 434 mm.; the height of the girders, measured 
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Fig. 4{DIAGRAM OF TEST TRAINS 


left on the end of the quay wall northof thé abutment, to | over the angles, will equal 8°15 m.—distance between 
permit of the Ministry joining it up with quay Walls incon- | nentral axles equalling 7°70 m. This allows a free 
struction. The whole bridge will be supported by twostraight | passage for the tramways under the bracing of the 
main girders—the two parallel booms being connected by | upper booms. The diagonal bars will be so placed 
diagonal bars only, without vertical or suspension bars. The | as to hide as little as possible the view of the 
roadway at the abutment span will be at (R.L. + 23°00)*; | river, and they will have an approximate length of 10 m. 
the level of the girder supports at (R.L. + 21°10); high | and a width of 0°4m. They will consist of four angle bars, 
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Fig. 5-LOADED CARTS FOR TEST LOAD 


160 x 110 


ee 
| to fit in between the two webs of the booms in order to 
increase the general stiffness of the structure, and to 
cause the resulting stress in the diagonals to act in the 
axes of the booms. The main cross girders will have a 
length of 12-8 m., which will give a maximum pressure 
at the supports of 102 tons. They will be plate girders of 
H section. The height of these girders will vary from 


flood level being at (R.L. -+ 20°70), lowest water level at | 
(R.L. + 14°50), thus leaving a minimum of 0°40 between 
the girder supports and fiood level. The tangent of the 
angle of the skew is represented by the fraction 


and of one to three plates, and will be made 


6°25 
13°20 
lines of the main girders. In view of the big pressure 
exercised by the cross girders, they are to be fixed to the 


, 13°20 m. being the distance between the centre | 


* R.L. means “‘ reduced level’” 


1°45 m. to 1°60m., and they will be fixed to the main 
girders by forty-six rivets of 22mm, diameter. The foot. 
paths will be supported by cantilever girders, fixed to the 
cross girders by means of an H-bar placed between the 
webs of the lower boom and reaching up to road-leye] 
Between two main cantilever girders three intermediary 
girders are to be placed. These will have a pitch of 
3125 m., and will be fixed to the lower boom, which will 
be reinforced by the addition of a vertical plate 0°25 1, 
wide. The longitudinal girders carrying the roadway 
will have a length of 12*5m. and a height of 1°14). 
They will be composed of four angle-bars connected 
by a web plate in the shape of an H, and will be riveted 
to the cross girders, whilst four special longitudinal 
girders, 1°25 m. high, will be placed under the four train, 
lines, The cross girders between the longitudinais wil! 
have H section, and be 1°5625 m. long and 0°21 m. hich, 
and support the floor plates. At every alternate cross 








Fiz. 6-STEAM ROLLER LOAD 


girder vertical bracing in the form of a cross will be 
placed. This alternate bracing will be on the same line 
as the cantilevers carrying the footpaths, which are 
spaced 3°125m. apart. The cantilevers and _ vertical 
bracing will be attached to the lower boom by means of 
vertical plates and angle-bars, The longitudinals for the 
footpath girders will be H-shaped continuous girders, 
0°420m. high, and they will rest on all the cantilever 
girders, and will therefore be supported every 3°125 1n., 
and at these points will be braced. Between them the 
water and gas mains, &c., are tobe placed. The roadway 
and footpaths will be of cement concrete resting on a 
layer of asphalt, the concrete being covered by a layer 
of asphalt 2cm. thick. The wind bracing between the 
upper booms will be placed perpendicular to the centre 
line of the bridge, and will consist of lattice girders placed 
in the plane of each diagonal bar. The upper booms 
of these girders will be horizontal, the lower ones 
arched. At the ends of the bridge two main 
vertical lattice girders will connect the upper booms, 
and will be in line with the quays. These bracing 
girders will show steel decorations in order to 
indicate the beginning of the bridge. The results of 
the calculations of the deflections of the fixed spans 
showed—17'5 mm. for the bridge unloaded, and 25mm. 
for the bridge loaded with a uniform load of 400 kilos. per 
square metre. The piers and abutments will be in 
masonry on foundations sunk by compressed air, and the 
sides of the caissons will rise to R.L.+13°50, from which 
level the piers and abutments will be built in Assuan 
granite with a batter of 1/20. Each pier will consist of 
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Fig. 7—3OREHOLE 


one block of masonry, and have a width of 3m. at the 
level of the girder supports. The pressure per square 
centimetre on the soil at the cutting edge of the caissons 
has been estimated not to exceed 6 kilos. 

During the Nile flood in September and October the 
high water level reaches to R.L. (+ 20°75), whilst the 
mean low water level in June is R.L. (+ 15°00), or 
slightly lower, and the g-neral low water level is at this 
period at R.L. (+ 14°50), though it has been known to fall 
to + 12:90. The geological section given in diagram 
Fig. 3 was obtained in connection with the construction 
of the railway bridge at Embabeh, and the boring, the 
results of which are shown in diagram Fig. 7, is one 
recently made by the Cairo Water Company in the 
neighbourhood of that bridge. Every member of the 
steel structure has been calculated, so that the working 
stresses in kilogrammes per square millimetre of net 
section after the reduction of rivet boles does not exceed 
the limits specified later, whilst the live loads are to be 
distributed in the most unfavourable manner for each bar 
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or pieces and in addition to the permanent and live loads 
consideration has been paid to the secondary stresses 
produced by variations in temperature. (1) For the 
booms, vertical and diagonal bars of the main girders 
submitted to tensile stresses only 8°5 kilos. per square 
millimetre, say 5°39 tons per square inch, (2) For the 
vertical and diagonal bars of the main girders subject to 
compression only, 


pi K being equal to I + 0-00008 x j x L? 


a representing the net section, I the moment of inertia, | 
booms, | 


and L the length ofthe bar. (8) For the 
vertical and diagonal bars of the main girders, subject to 


reverse stresses 8°5 -* B being the absolute maxi- | 
mum and A the maximum reverse working stress. The 
smaller of the two coefficients obtained in (2) and (3) 


were used. (4) For the cross girders, the longitudinal 
girders, and their bracing, 7°5. (5) For the steel of the 
bearings and the machinery of the opening span, 8°5. 


(6) The rollers were calculated so that the vertical pres- | 


sure in kilogrammes divided by the surface of the axial 
section of the rollers in square millimetres does not 
exceed 0°800, and as regards the shearing and longitudinal 
sliding strain the same limits are applicable as for tension 
and compression reduced by one-fifth, The stress on 
rivets per square millimetre of net section does not 
exceed in apy case four-fifths of the limit of stress 
allowed for the weakest parts to be joined. The shearing 
stress in the heads of rivets, should any arise, are not to 
exceed 8 kilos. per millimetre in addition to the pressure 
of the rivets on the bars. 


carts are proceeding at a slow walking pace across the 
bridge, and the loads on the footpaths are.in position, the 
| test trains will successively be run across the bridge at 
| speeds of 8, 15, and 80 kiloms. per hour. (4) Tests with 
| steam street rollers: After the tramway zone has been 
| cleared of all loads, but leaving those’ on the footpaths and 

the roadway, a 20-ton steam street roller will be run over 
| the tramway zone at speeds ranging from 2 to 4 kiloms. 
| per hour, and occupy such positions as will produce 
maximum stresses. 





INDIAN RAILWAY ECONOMICS. 
No, V.*—THE RAILWAY BOARD. 


| DePaRTMENTAL reorganisation would naturally begin at 
| the top, and as the Railway Board has lately come in for 
| a good deal of unmerited and severe criticism from the 
| merchants, Chambers of Commerce, local governments, 
| and the public generally, a few words in explanation of 
| their anomalous position seemed called for. Introduced 
| with a flourish of trumpets as superseding the old Seere- 
| tatjat—overweighted with the vis inertia of officialdom— 
| the new Bureau’s testimonials gave promise of an entirely 
|new departure on “commercial principles” and its 
| credentials, published in the Government gazette, were 
| readily accepted at their face value, as conceding in its 
| favour ostensibly a full delegation of Viceregal powers with 
| respect to railways. The Press were almost unanimously 
| gratified, and the jubilant optimism with which the Anglo- 
| Indian journals welcomed the new Administration was 
| factitiously maintained at concert pitch as long as pos- 
| sible by the heroic endeavours of the Board itself to 
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Fig. 8-STRESS DIAGRAMS 


Under the following conditions of wind pressure the , 
working stress in the different parts of the steel frame | 


due to the unfavourable conditions of loading are not to be 
augmented by more than 1 kilo, per square millimetre of | 
net section:- (a) With an assumed wind pressure of | 
150 kilos. per square metre of vertical surface; and (6) | 
when the bridge is unloaded, but the wind pressure is taken | 
at 270 kilos. per square metre of vertical surface. The pres- | 
sure on the masonry is in no instance toexceed 10kilos. per | 
square centimetre, and the pressure on the soil under the | 
caissons will not exceed 6 kilos. per square centimetre. On | 
completion the superstructure will be tested by (1) a dead 
load of 400 kilos. per square metre applied on the roadway, 
including the tramway zone and footpaths; and (2) by 
live loads: (a) tramway zone. The test trains will each 
be composed of two motor vehicles, each weighing 15 tons, 
and hauling a string of carriages weighing 7} tons each 
this number being sufficient to cover the whole of a 
Span as per diagram Fig. 4—and one 20-ton steam roller, 
the front wheels of which will be loaded to 18 tons, and | 
the rear wheels to 7 tons. See diagram Fig. 6. (b) 
Roadway. The test trains will consist of files of carts, 
each weighing 6 tons, and so arranged as completely to 
occupy the entire width of. the roadway, assuming in this 
2 m. 23 em. as the width of each file. This arrangement is 
illustrated in diagram Fig.5. The tests for each span will be 
carried out consecutively. (1) By dead load: The span will 
be loaded separately with 400 kilos. per square metre, both 
for the footpaths and the roadways, the load being applied 
gradually, beginning at the point of support. (2) By live 
load: After the footpaths have been loaded with a weight 
of 400 kilos. per square metre, the test trains, tramways, 


and carts will be simultaneously moved on to the bridge, 
and suecessively occupy the positions producing the 
greatest stress on each part. (3) Speed tests: When the 








correspond to a load 
of 750'* par Ym? — 


Note: The diegram has been made on the 
/ypothesis of a girder resting freely upon 
two supports. 


| and the Board met the brunt of the storm. But the censure 
| was unmerited because misdirected. The Board played up 
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NEW BRIDGE AT CAIRO 


justify all this exuberant gush, by the introduction of the 
hazardous policy of trying to please everybody with 
unconfirmed solutions of their difficulties. Living for a 
time on the credit of these assurances—a credit extended 
by peripatetic interviews with claimants, at which ques- 
tions previously held by circumstances in abeyance for 
years were professedly satisfactorily disposed of in a day 
—the inevitable hour of reckoning came at length, and 
when it recently dawned on the disappointed that the 
good will and good faith of the Board were circumscribed 
with limitations as strict as ever fettered the operations 
of the old Secretariat, a recriminating Press gave voice to 
the anguish of the railway public in no measured terms, 


on “commercial lines,’ but the Government of India 
failed to back it up. The responsibility of meeting 
the united attack made by the Chambers of Commerce, 
which has resulted in the appointment of Mr. Morley’s 
committee of inquiry, rests, therefore, entirely with the 
Government of India; first, for publishing in the 
gazettes orders rationally interpreted as introducing 
extensive abdication of their powers in favour of the 
Board, but concurrently annulled by a clause abrogating 
these same powers by the stipulation that “ all communi- 
cations in respect to these matters ’—i.e., matters con- 
cerning which Government reserved absolute control— 
“as well as those which the Board is empowered to 
dispose. of finally itself, should be forwarded in the 
first instance to the Railway Board, which will transmit 
them with their recommendations to the Department of 
Commerce and Industry”; and, secondly, for inviting 
the confidence of the railway public by proclamation in 


these et eee which the breath of life 
was imparted to the new Corporation—that “ the Govern- 
ment of India desire that all orders which the Railway 
Board may issue shall be accepted as the orders of the 
Government of India.” In reality, the Government 
appointed a Board endowed with advisory and not plenary 
functions, but the public and the Press quite missed the 
significance of the distinction. The blame for the 
collapse of the so-called commercial system, if any, 
should, therefore, rest with the higher authorities, and 
not with the triumvirate who, as a body politic, must be 
held irresponsible for all the consequences following their 
administrative agency, with the single exception of their 
initial resolution, in virtue of which they originally 
consented to come into being under such crippled 
limitations. 

The constitution of the Railway Board calls for no 
detailed analysis here; two-thirds of its composition were 
created by an exchange of experienced Indian railway 
officers for others equally experienced, and the remaining 
component ingredient introduced a leavening knowledge 
of English traffic working distinctly experimental in its 
application to Oriental practice. 

here are rumours afloat that the Railway Board is 
about to be abolished, but it can never be abolished. 
There may be a change in its title and additions to its 
numbers, modification in the scope of its operations by 
reservation of strength for great things in place of waste 
of energies in the interference with small. It may add to 
its stature by the endowment of its chairmanship with a 
seat on the supreme Council, and it may cease to exist 
merely as a channel of communication between the rail- 
way managements and the Government, but the railway 
Secretariat—under various names—it has always been, 
and as such it must continue to act. There can be no 
question of abolition, but there is, or should be, the ques- 
tion of its promotion to the first rank, in which case only 
can the Railway Board hope to attain that full measure 
of prestige as head railway directorate of the whole 
system of Indian railways essential to the successful 
administration of this great trust. 

This deputation of plenary powers by Government 
would be the first great step in decentralisation, and such 
a manifestation of confidence established in high places 
would, if taken advantage of, agf as a wholesome prece- 
dent for a liberal measure of decentralisation downwards 
even to the functions gf the sub-divisional executive 
officer. Unless this principle be recognised as of first 
importance, no enhagieement of the Railway Board’s 
powers will effectually electrify railway management and 
working. In the gazette notification which heralded 
the career of the new Committee the Government of 
India officially enacted that the Board’s “ deliberative” 
class of duties, which were specified as “the preparation 
of the railway programme, and the greater questions of 
railway policy and finance affecting all lines,” should of 
necessity be subject to the ultimate decision of Govern- 
ment, and it was in respect of their second class or 
“administrative” duties, such as “the construction of 
new lines by State agency, new works on open lines, 
improvements in railway management, with regard both 
to economy and ‘public convenience, arrangements for 
through traffic and the settlement of disputes between 
railways,” that “the greatest advantage in the establish- 
ment of an authority outside the Government of India was 
looked for.” As a subsequent clause, to which we have 
drawn attention above, rendered all acts of.the Board 
contingent on the sanction of the Department of Com- 
merce and Industry, it is patent that the “central idea” 
was strangled at birth. “The central idea”—again to 
quote the Notification—* is that there should be a body of 
practical business men entrusted with full authority to 
manage the railways of India on commercial principles, 
and freed from all non-essential restrictions or needlessly 
inelastic rules.” Not to labour the point, what remains 
to be particul:rised is the excellence cf the fundamental 
idea, under which red-tape was to be as far as possible 
eliminated, but at the same time the hopelessness of the 
attempt at realisation on the part of the Government by 
a counterfeit’ abdication in favour of administrative 
machinery “ outside,” or in other words, independent of 
obligatory State contrel. 

A reorganised Board, which should not merely represent 
but be government—vested with the exercise of full and 
the delegation to responsible local officers of subordinate 
powers—would enjoy that freedom from official restraint 
which the Government of India expressed themselves as 
so desirous of introducing. The duties above classed as 
deliberative would be essentially the duties of the Board, 
but as regards those classified as administrative, they 
would, with the exception of the first and last named— 
that is, construction of new lines and the settlement of 
disputes between railways—be left entirely to the railway 
administrations concerned for disposal.. The two excep- 
tions should be transferred to the higher class. Lastly, 
in order to expedite the settlement of serious disputes, the 
Board should, under the contracts between the Secretary 
of State and the companies, be specifically ordained as the 
final Court of Appeal. As matters stand, the contracts, 
having been drawn up: between these high contracting 
parties by name, as a legal formality, differences of opinion 
—often in respect of comparatively trivial matters— 
atising between the Government of India and the 
companies’ directors, are frequently referred to Whitehall, 
with waste of time and loss of prestige at Simla as aresult. 
There should be no difficulty in giving legal effect to the 
necessary change in these instruments._ 

Itis evident that such a Trust would require strengthen- 
ing beyond what now obtains in order to ensure repre- 
sentation of all interests concerned, and the inclusion of 
expert opinion on the variety of problems presented for 
solution. With a member of Council as President— 
preferably an experienced railway manager—supported 
by technical advisers in railway engineering, traffic and 
finance, municipal procedure and trade, a workable Trust 
would possibly be expressed by a committee of six or 
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eight Commissioners, the members of which should be 
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appointed by selection from the very best material avail- 
ists India—a distinctly high standard. The increased 
cost of a larger Board notwithstanding, some such initial 
step in decentralisation would also be the starting-point 


in economy.- ‘With executive responsibility placed, where | 


it should_ba, in the hands of the executive sections, the 
secretarial office staff at Simla could be materially 
reduced, being now occupied chiefly in confirming and 
rendering authoritative the official procedure of railway 
administrations who—frequently confronted with the 
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| pressure in the condenser, and so to obtain a constant slight 
| counter pressure, while obviating the necessity for too large 
| & condenser. 

Lastly, the means used to render the primary and 
secondary engines,—the reciprocating engine and the tur- 
bine, — independent of each other must be considered. 
Whatever the type of accumulator adopted, it is always 

| provided with an automatic valve to discharge the steam 
from the main engine, when not required for the turbine. 
Any excess of steam may be sent into the open air, but it is 


Fig. S—PRESSURE IN THE RATEAU ACCUMULATOR AT BETHUNE 


necessity of immediate action—habitually carry out their 
work in anticipation of formal sanction. 








EXHAUST STEAM TURBINES.* 
No. II.+ 
At the Marles mines the accumulator is only used to regu- 
late the vacuum in the condenser, part or the whole of the 
exhaust steam being either led to it through a by-pass 
valve,’ or sent on direct to the condenser. When nearly all 


| now considered better to pass it into the condenser, by which 
means the accumulator can be worked, if desired, at a 
pressure below the atmospheric, and the primary engine 
| thus has the advantage to some extent of a vacuum. 

It is also necessary to make provision for longer stoppages 
of the primary engines, especially during the workmen’s 
hours for meals, at which times the discharge of exhaust 
steam from the accumulator would be too small to supply 
the turbine. An automatic ‘‘expander’’ is fitted to the 
accumulator, through which enough live steam is drawn from 
the boilers to make up the deficiency. This expanding valve 
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Exhaust from Main Engines 


of iron plates of the kind shown at Fig. 4. 

Klein-Rosseln (Saar).—Only a part of this plant has as 
yet been actually constructed, namely, a turbo-alternator of 
Brown, Boveri and Co., developing 370 kilowatts, in which 
the consumption of steam is 17 kilos. (= 37°4 1b.) per kilo. 
watt-hour. 

Zollwerein Mines.—In this, the most important instal. 
lation hitherto erected in a mine, the exhaust steam from 
two double tandem winding engines and one compressor j 





utilised, the total consumption of steam, being 16,000 kilos. 


MINES 


(35,264 lb.) per hour—see Fig. 6. The electrical plant 
developing 1000 kilowatts, gives, when running at full load, 
one kilowatt per hour for a consumption of 14°77 kilos 
(= 82°5 1b.) of steam. Since it was started the mine autho 
rities have been able to dispense with a 600-kilowatt enginv, 
fed with live steam, which formerly supplied electric power 
to the pit, and to drive a 400-kilowatt electric compressor. In 
spite of the increased power thus obtained, an economy of 
10,000 kilos. (= 22,0401b.) of steam per hour has been 
realised, and four boilers are no longer worked. It has lately 
been decided to order a similar plant for another pit from the 
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the steam is sent to the condenser without passing through | opens when the pressure in the accumulator falls below a | Gutehoffnungshiitte works, 


the accumulator, variations in pressure naturally occur. 
Systematic tests have been made by closing the by-pass by 
degrees in such a way as to send on more and more of the 
steam to the accumulator. 
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Fig. 6B—RATEAU PLANT AT THE ZOLLVEREIN MINES 


| certain point previously fixed. If, however, the turbine is 
| supplied direct from the boilers, it is better, in M. Rateau’s 
opinion, to have a mixed plant consisting of a high and a low- 


Under these conditions the | pressure turbine, in which the steam can be much more per- | the Rateau patents. It comprises a 
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which executed the original 
| order. 

Gelsenkirchen mines, Alma shaft.—One of the many plants 
| built in Germany by Balcke and Co., the concessionaires of 
low-pressure electric 


variation in the vacuum’was not more than 2 or 3 per cent., | fectly utilised than in a low-pressure turbine and an | plant, developing 490 kilowatts. 


while at first it was from 10 to 12 per cent. Thus, with 


engines working intermittently, and central condensation, | 
an accumulator may be advantageously used to regulate the | the plant atthe Bruay Mines, Pas-de-Calais—Fig..6. This was | original type, 








*§ ised translation of a Paper read by Professor Auguste Rateau 
before the Society of Belgian Engineers, February, 1907. 
+ No. I. avpeared March 13th. ; 


| expander. 
To illustrate the use of the Rateau system we give a view of 


| the first application of the system, and has been working 
| since August, 1902. The electrical plant consists of a 300 
' electrical horse-power turbo-dynamo, and accumulators formed 


Poensgen steel works at Diisseldorf.—At these works, where 
| there was already a central condenser, an accumulator of the 
consisting of a series of iron plates, and con 
has been set up, and the 
total hourly 

25,8501b.), 


| taining about 120 tons of cast iron, 
| various engines in the works connected to it. The 
consumption of steam is about 11,500 kilos. (= 
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and about 650 electrical horse-power is now developed by 
the heat recovered in the exhaust steam. The increased con- 
sumption, due to sending the steam into the accumulator 
instead of to the condenser, has been determined at 
1700 kilos. (= 37501b.) per hour. The gain in economy for- 
merly due to condensation was about 15 percent., but with a 
low-pressure turbine an economy of over 40 per cent. can now 
be realised. 

Rombach steel works.—At these works the utilisation of 
the exhaust steam ,was ‘undertaken, although a central gas 
engine plant, driven with blast furnace gas, was already 
working. Such good results were obtained with the Rateau 
system, that after eight months’ trial, the directors decided 
to have a second installation, consisting of a 550-kilowatt 
electrical plant. The first plant comprises four two-tier water 
accumulators, each 84ft. diameter,and 5ft. long, with a total 





Fig. 7—ELECTRIC PLANT AT THE BROUAY MINES 


capacity of about 100 tons of water. The accumulators are 
fed with the exhaust steam from two reversing three-cylinder 
rolling mills, originally worked with central condensation, 
and having a total consumption of 25,000 kilos. (=55,1001b.) 
of steam per hour. (Note here that as the primary engines 
work with superheated steam, the quantity of water 
discharged from the drain cocks of the accumulators is almost 
nil.) These two electrical plants, each developing 500 kilo- 
watts, furnish a continuous current of 230 volts, which is 
principally utilised, together with the central gas engine, to 
drive the eleetric rolling mills. 

Roche-la-Moliére mines, Fig. 8.—This plant has under 
the most satisfactory conditions solved an _ interesting 
problem, namely, to drain a shaft by means of the exhaust 
steam of the winding engine ; in other words, without the 
expenditure of any fuel whatever. It consists of a water 
accumulator of 25 tons capacity, made from the shell of an 
old boiler. The 250 electrical horse-power plant consumes 
13 kilos. (=28°6 1b.) of steam per electric horse-power hour. 
The power obtained from the exhaust steam drives the 
condensing engine, a jigger, and two Rateau centrifugal 
pumps for draining the mine, through electric motors. With 
this plant it has been possible during the day shift, and 
without using more steam than before, to drain two pits, a 
task which formerly could only be carried out at night. 

Bethune mines.—This is a specially noteworthy application 





Fig. 9—-TURBO -COMPRESSORS AT THE BETHUNE MINES 


of the Rateau system, because it includes the first high- 
pressure multi-cellular turbo-compressor ever worked. The 
engine, Fig. 9, which has been regularly driven since May, 
1906, consists of four multi-cellular cylindrical compressors, 
grouped two and two on two parallel shafts, each driven by a 
low-pressure steam turbine ; it has an inlet capacity of about 
2000 cubic feet of air per minute, which it compresses to an 
absolute pressure of 108 Ib. per square inch. These centri- 
fugal compressors, which have only recently been introduced, 
would seem to be capable of considerable development. 
They are especially applicable to mines, where the necessity 
arises for compressed air while the winding engines are at 
work, and it is easy to couple the compressors direct to 
exhaust stéam turbines. ; 
_Steel works of the International Harvester Company, 
Me States.—A full report of this plant was published 
oy M. Gasche in Power, June, 1902. It comprises a water 
‘oe of 55 tons capacity, a large vertical receiver 9ft. 
“ameter and 22ft. long, the object of which is to allow the 
steam from the rolling mills to escape at once, without 


| per brake horse-power hour, it will develop at least 3°5 horse- 





| horse-power. 


| as good as those yielded by any other method can be arrived 
' at. 


| 








| 6000 kilos. (=13,2241b.) of steam will, according to the 
| latest published results, be required to produce the necessary 
| 500 horse-power. 


perceptibly increasing the counter pressure, and a 600- 
kilowatt turbo-generator, consisting of a Rateau low-pressure 
turbine and two continuous-current 300-kilowatt generators. 
The consumption of steam in the turbine, determined by 
careful measurement, is 18°55 kilos. (= 29°86 lb.) per horse 
power hour, with a vacuum of 25in. of mercury. 

Comparison of the Rateauw system with electric motors.— 
According to the latest published results on the consumption 
of steam in electrically driven winding engines, the mean 
expenditure of coal in electric motors, if fed with high- 
pressure superheated steam, is 15 kilos. (= 331b.) per hour 





per brake horse-power. This, which represents the average 
for twenty-four hours, may, according to circumstances, vary | 
from 12 to 18 kilos., and even more (26°5 Ib. to 39°7 Ib.). 

A better result can easily be obtained by compounding | 
reciprocating engines and turbines. We take first the case of 


an old single-cylinder winding engine, without variable cut- 
off, and may put the consumption of steam in such an engine 
at 110 1b. per brake horse-power hour. Taking into account the 
losses by condensation, which amount to about 15 per cent., 
we thus get for every 50 kilos. (110 lb.) of steam used 
42°5 kilos. (93°7 lb.) of exhaust steam ; if this be utilised in a 
low-pressure turbine requiring, say, 26°51b. of exhaust steam 


power additional power. Thus the total power furnished 
will be 4°5 horse-power for a consumption per hour of 50 kilos. 
(1101b.) ; in other words, the consumption in the combined 
plant—reciprocating engine and turbine—will be 11 kilos. 
(= 24°24 1b.) of steam per brake horse-power hour. 

A still better result can be obtained with a modern plant— 
say, a good compound engine fed with superheated steam at 
high pressure. Taking the consumption in such an engine 
at 20 kilos. (= 441b.) of steam per brake horse-power hour, 
and calculating as before, we see that if it be supplemented 
by an exhaust steam turbine requiring 12 kilos. (26°5 lb.) of 
steam per brake horse-power, the total hourly consumption 
of the plant will be reduced to 7°5 kilos. (=16°5 lb.) per brake 
These figures are, of course, only approximate, 
but they show that with the Rateau system results at least 


This may be seen in another, and perhaps still more 
striking way, by comparing these results for either system in 
a definite case. Take, for in- 
stance, an engine working in- 
termittently, and intended to 
develop a mean of 500 horse- 
power, conditions which es- 
pecially apply to a reversing 
rolling mill. 

(1) If a compound engine 
be considered, working with 
high-pressure steam slightly 
superheated, and discharging 
to atmosphere, its consumption 
of steam under these conditions 
may be taken at 10,000 kilos. 
(= 22,040 Ib.), or 20 kilos. 
(= 44 Ib.*) per brake horse- 
power hour; the same quantity, 
22,040 lb. of exhaust steam, 
will be available. For it must 
be remembered that the steam 
being originally superheated, 
there will be no perceptible 
condensation as it leaves the 
primary engine, a fact which 
has been verified, particularly at 
the Rosbach steel works. If this 
steam be utilised in a low-pres- 
sure turbine provided with a 
good condenser, it will furnish 
about 850 h.p. additional. 

(2) In an electrically-driven rolling mill an expenditure of 


Taking the same working conditions as 
before, there will be an available surplus of 4000 kilos. 
(=88161b.), producinga maximum of 500 electric horse-power, 
if we attribute to the electric engine the very low consump- 
tion of 6°6 kilos. (=14°51b.) per brake horse-power—say 201b. 
per kilowatt per hour. Thus, for the same expenditure of 
steam, additional power to the extent of 850 horse-power in the 
one case, and 500 horse-power in the other, may be obtained. 
This alone shows the superior efficiency in heat utilisation of 
the Rateau system, and the important economy in cost of 
construction must also be noted, since electric plants for 
reversing engines are always very costly. 





* This is exceptionally high for a first-class compound.—{Ep. Tue E.] 














TRIALS OF FRENCH BATTLESHIPS. 





THE four French battleships Democratie, Justice, Liberté, 
et Verité which belong to the Naval Programme of 1900 will 
shortly be added to the effective strength of the French 
navy, if, indeed, they have not been put into commission 
before these lines appear in print. For the first time for a 
very long while France is about to have a fleet of similar 
vessels of large displacement. This is all the more remark- 
able because ever since sailing vessels went out, it has been 
the custom to have a conglomeration of warships of different 
types to form the navy, or, as one of their own admirals has 
called it, a veritable ‘‘ naval museum.”’ 

The four newest battleships differ from the République and 
the Patrie in the weight of their armament. In addition to 





Fig. 8—-TURBO-DYNAMO AT ROCHE-LA-MOLIERE MINES 


their 305 mm. (say 12in.) guns, these two latter vessels have 
only a comparatively feeble secondary armament. In conse- 
quence they could not compete on equal terms with similar 
vessels of other nations. In the four newer vessels the 
number of secondary guns has been decreased, but their 
calibre has been increased. Their armament consists of four 
305 mm. guns, arranged in pairs in turrets placed axially ; 
six 194 mm. (7°76in.) guns, in six turrets arranged hexagon- 
ally on the spar deck, three on each side; four guns of like 
calibre, and twenty-two 47 mm. (1°85in.) quick-firers, which 
are undoubtedly of too light a character to repel the attack 
of modern destroyers. 

As regards speed, as may be seen from the table below, the 
results achieved by the Democratie and Justice come very 
near those attained by the République and the Patrie. 

The first thing which strikes one on reaching the bridge of 
one of these battleships is the absence of the encumbrances 
which it has been customary to find on all the vessels built 
previously to the 1900 programme. The decks both fore and 
aft have been kept wonderfully free, and this permits of an 
unrestricted use of the 305 mm. guns, and as well as of those 
of 194mm. bore. It is, however, to be noticed that boat 
stagings are placed directly above certain turrets, and it is 
pretty certain that after one or two shots all this ironwork 
would be wrecked, and by falling down put the guns out of 
action. On getting below decks it is also striking not to find 
the hamper which is so commonly met with in French war- 
ships. As a matter of fact there are unusual facilities for 
getting about and for carrying out manceuvres. The trans- 
verse armoured bulkheads, however, are only provided with 
two openings, one at each side, and these openings only 
permit of the passage of one man at a time. 

The conning tower is of large size in the vessels of this type. 
There is a good view of the horizon, but sufficient precautions 
do not appear to have been taken to prevent splinters entering 
the windows. The approach to the tower seems to be better 
protected than in other types. 

The armoured tubes which protect the bases of the turrets 
of the 194 mm. guns, and serve for raising the ammunition 
from the upper armoured deck to the spar deck, do not appear 
to be sufficiently strong to withstand the attack of an enemy, 
who could easily hit them, as they are not behind any protec- 
tive armouring. The funnels, too, have no protection 
between decks, and if a well-directed shot traversing the 
spar deck were to wreck one of the funnels life would be im- 
possible in a not inconsiderable part of the ship, while, of 
course, the evaporative pewer of the boilers would be reduced, 
and, as a consequence, the speed of the vessel also. It is 
difficult to understand why such important parts should have 
been left unprotected in this manner. 

The quarters of the admiral and commandant, which are 
placed aft, are luxuriously arranged, but are decorated with 
very inflammable materials. The metal bulkheads are 
covered with pitch pine 2cm. thick, which has not been 
made non-inflammable, and which is covered with embossed 
linoleum. This combination would be excellent for feeding 
a conflagration, and as the quarters are not protected with 
armour, they could easily be set alight by the enemies’ fire. 
Moreover, in the various apartments there is a much larger 
quantity of woodwork in the furniture, fittings, &c., than is 
met with in similar British or German vessels. These 
quarters are situated just aft of the aft 305 gun turret, and 
if .a fire were to occur in them it would greatly hinder the 
manipulation of the guns in this turret. 

Coming now to mechanical arrangements, there is, 
apparently, much to be desired. First of all, there is the 
rudder, which is only worked electrically. This is provided 
with a mass of controlling apparatus, registers, &c., which 
will give an angle to halfa degree, perhaps, and which will 
work at three speeds ; but, apparently, the least little thing 
puts all the arrangements out of gear, and the system is 
so thoroughly complicated that it takes a long time to put it 
ship-shape again. Nothing may,. of course, go wrong in 
times of peace, but serious trouble might arise if anything 
happened to the rudder-controlling mechanism while the 
vessel was in action; and this part of the equipment has 
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been severely criticised by some French naval experts. The 
three main engines are in one compartment in the centre 
portion of the vessel, and space has had to be so much econo- 
mised that it is difficult for a man to get round and 
between them. Consequently, supervision, oiling, upkeep, 
and, much more, repairs or the replacing of any part, can only 
be carried out with considerable difficulty. Further than 
this, in order to take the fullest advan.age of the latest 
developments in machinery, a whole host of controlling and 
regulating devices, of counters and registering arrangements, 
has been provided, which, though they may permit of easier 
navigation during manceuvres, and of brilliant evolutions, 
render the working of the machinery all the more difficult 
when the vessel is in action, and, it is thought, might conse- 
quently cause her to be totally lost. The descent to the 
engine-room is typical. It is by means of a single ladder, 
which only allows of the passage of one man at a time, and in 
case of accident, whether during trials or during manceuvres, 
it would be impossible to aid quickly those who might be 
down below. In spite of these defects, to which we may 
say Our attention has been calied by one having a large know- 
ledge of French warships, two out of the four of these vessels 
—that is to say, the Democratie and the Justice, which are 
the first of the four to undergo their trials—have done some 
excellent work as regards speed, as will be seen from the fol- 
lowing table :— 


OFFICIAL TRIALS OF THE BATTLESHIPS LA DEMOCRATIE AND 
La JUSTICE. 
Three Hours’ Trial with all Boilers and Forced Draught. 


| | Results ob- 
| 


Results ob- 
tained with 
La Justice. 


| ceauire. | tained with 
ments. | La Demo- 
} . | cratie. 





Tyheak Peiese eis a aos ed —_ | Belleville 
Number of boilers under steam —.. | — } 22 
Grate areaat work .. .. .. ..} — | 124 
Indicated horse-power.. .. .. ..| 17, | 19, 
120 kg. 120 kg. 
18 knots | 19°44 knots 


Niclausse 
128 = 
sq. m. 

sal 18,848 
Consumption of coai per LH.P. — .. 0°827 kg. 
Consumption of coal per sq. m. of 

GRR oS. Was we | be eS 
Average speed 





117 kg. 
19°43 knots 





Twenty-four Hours’ Tria! with all Boilers and Natural Draught. 


we 

sq. m. 
11,630 

0693 kg. 


Number of boilers under steam 
Grate area at work a ter ae 
Indicated horse-power.. .. .. 
Consumption of coal per L.H.P. .. 
Consumption of moh as per sq. m. of 


22 
124 4: m. 
10,500 11,472 
0675 kg. 


0°80 kg. 


grate area 
Average speed 


= 73 kg. 
17°39 knots 174 knots 





Consumption Trial at Low Speed. 


Grate area at work ma 
Indicated horse-power.. .. .. .. 
Consumption of coal per L.H.P. . | 0°600 kg. 
Consumption of coal per sq. m. of 

grate area a nets ee ches iar 
Average speed 


26°25 sq. m. 25°82 sq. m. 
2504 2541 
0586 kg. — 
-- 75 kg. 
7°5 knots 7:8 knots 
} 


The speed of La Justice under natural draught with all 
boilers at work during her twenty-four hours’ trial was only 
six-hundredths of a knot below the contract speed with forced 
draught, which is undoubtedly a remarkable performance. 

The battleship Liberté has also recently concluded her 
acceptance trials. In these a comparison was made between 
her and the battleship La Justice. The members of a com- 
mission which had been appointed to carry out the trials 
first of all went on board La Justice at Toulon to make a 
three hours’ forced draught trial, with only three-quarters of 
the boilers under steam. Eighteen thousand five hundred 
indicated horse-power was easily maintained, though it will te 
remembered that the contract requirements were only 17,500. 
The coal consumption during this trial worked out at 860 
grammes, which is equal to 1°895 1b. per horse-power hour. On 
their return to Toulon the Commissioners went on board La 
Liberté for a four days’ cruise. First of all there was a 
6§2 hours’ trial, with all the boilers at work under natural 
draught. A speed of 17 knots was maintained without diffi- 
culty. Following this was to have been a 24 hours’ run with 
only twelve boilers under steam, burning 120kilos. per 
square metre of grate area, which is equivalent to 24°57 lb. 
per square foot. This run was satisfactorily commenced, 
but the vessel encountered such extremely severe weather 
in the Gulf of Lyons that the speed had to be reduced, as the 
stoking could not be carried on in such a manner as to main- 
tain the required coal consumption, which, as a fact, fell off 
to 80 kilos. per square metre. Under these conditions the 
vessel returned to Toulon without any accident or incident. 
The return journey occupied 28 hours. 

The following table gives the results of the official trials of 
the Liberté. 


OrricIAL TRIALS OF THE BatTLesHip La LIBERTE. 
Trial with all Boilers at Work under Forced Draught. 








Results of 
the trials. 


| Contract 
| requirements. 
| 


| Belle|ville 
an 22 | 22 
: | ae 1.H.P. |20,5631.H.P. 
oe 
ay 





Lh mbeerlgrierng 2 OR ey ee eee 
Number of boilers under steam... .. .. . 
POWET GOREN os 55 55 he BS 
Consumption of coal per sq. m. of grate area. 
dk er ae ee ae ee 


120 kg. 117 kg. 
17 knot | 19°31 knots 





Twenty-four Hours’ Trial with all Boilers at Work under Natural 
Draught. 

Number of boilers under steam .. pars ae 22 

Power develo; ge) 40. an od.). 6d one-one 

Consumption of coal per H.P. hour.. .. ..| O750kg. 

ROUIGRANE £55 oS oe ke ae BS 


22 
11,6241.H.P. 
0 kg. 
17°37 knots 


j 


Consumption Trial at Low Speed. 


Number of boilers under steam... .. .. .. 5 | 5 
Consumption of coal per H.P. hour allowed ..| O-700kg. | _ 
Actual consumption per H.P. hour... .. .. | o- 0604 kg. 





Number of engines, 3. 

Diameters of cylinders, 860 mm. (33°86in.), 1250 mm. (4921in.), and two of 
1400 mm. (55'lin.). 

Stroke of all pistons, 1130 mm. (4449in.). 

Pressure of steam at stop valves, 16kilos. per sq. cm. = about 227°5Ib. 
per sq: in, 


* All the vessels which have been built since February, 1903, 





have to make their full-power trials in the following 
manner :—A trial of 10 hcurs’ duration, with all the boilers 
under steam and with forced draught. Then a trial of three 
hours’ duration, with only three-quarters of the boilers under 
steam. Under these cireumstances the speed is to be the 
same as in the first trial. This arrangement is intended to 
imitate war conditions, in which 25 per cent. of the boilers 
may be put out of action. The first. large vessel to be tested 
under this new rule on coming from the hands of her con- 
structors will be the Ernest Renan, of 36,000 indicated horse- 
power, which will probably undergo her trials at the end of 
May this year. 








LOCAL AUTHORITIES AND TRADE REFUSE. 


THE disputes which have arisen from time to time in the 
past between local authorities and manufacturers regarding 
the discharge of trade refuse into sewers have become of late 
more accentuated, if not more frequent; and this mainly 
because in the case of many of the new sewage disposal 
works the trade refuse is credited with being the cause of 
unsatisfactory working. There is undoubtedly a tendency 
amongst some engineers and sureyors to put the blame on to 
local manufacturers when an unsatisfactory effluent is pro- 
duced. In many cases the guilt has undoubtedly been 
attributed to the real offender, but in some cases where the 
manufacturer has been blamed, an impartial judge might 
have said that the evidence was by nomeans clear, and he might 
have gone on to suggest that the major part of the trouble 
was attributable to the negligence of the sewage works 
manager. - 

We are not, however, specially concerned here with the 
defence of the manufacturer in particular cases where he may 
have been wronged; it is rather our intention to enlarge on 
some of the broad issues involved in our head line. Manu- 
facturers have the right of putting their trade refuse into 
sewers under the provisions of two Acts, but in both Acts the 
specific clauses contain restrictions of great moment. Under 
Section 7 of the Rivers Pollution Prevention Act, 1876, 
manufacturers are empowered to pass their liquid refuse into 
sewers, but nothing is said as to solids, and though it is quite 
right that under this Act a manufacturer should be prevented 
from putting cinders into the sewers, it seems to be stretching 
the point too far to say that he must not put in particles not 
altogether in suspension. Under the Public Health Act, 1875, 
and the Public Health Amendment Act, 1890, trade refuse may 
be admitted into sewers, provided that it is not injurious to 
the sewers and that it does not cause a nuisance. No defini- 
tion of nuisance is given, but it was probably intended to 
apply to hygiene rather than to safeguard the interests of this 
or that method of sewage treatment. Anyhow, the restric- 
tion gives the local authority the power to refuse entry to the 
manufacturer whose refuse may be considered either as 
inimical in itself to bacterial life or as adding considerably to 
the cost of running the sewage works. Trade wastes, of 
course, vary considerably, according to locality, and it not 
infrequently happens that the staple industry of a district is 
represented upon the Urban or District Council. Where this 
is the case the surveyor is in an awkward predicament; he 
does not care to show up the delinquencies of his masters, 
and so is loth to resort to extreme measures. Of course, 
where a district is not responsible to any outside authority, 
nothing need be done; but where, as in the watersheds of 
the Mersey and Irwell or of the West Riding rivers, there is 
an outside authority to see that the sewage works produce 
satisfactory effluents, the surveyor may find himself between 
the devil and the deep sea. We do not wish to labour this 
question of manufacturers being personally represented on 
councils, but there is little doubt that in some cases it has 
deterred the surveyor from acting in a thoroughly impartial 
manner. 

As we have said above, a particular manufacturer may 
sometimes be wrongly accused of giving trouble at the sewage 
outfall works, but such an one might have his character 
cleared by the report of an independent expert, thus freeing 
the surveyor from the necessity of sitting in judgment. A 
difficulty may be suggested about this procedure to the effect 
that the experts are not agreed as to what particular chemi- 
cals are injurious to the active organisms in a bacterial filter. 
It will probably be some time before unanimity of opinion is 
arrived at, but still, though there are many points of dis- 
agreement, there are also cases where complete harmony 
prevails, and expert opinion can by no means be considered 
worthless. Where trade wastes contain a large amount of 
readily putrescible organic matter—the refuse from tanneries, 
for instance—it is now generally recognised that this does no 
material harm at sewage works. What it does do, however, is 
severely to tax the capacity of the works if it comes down the 
sewer in a rush instead of being distributed over a period of 
many hours. Inany case it adds to the expense and trouble of 
working, and it seems only fair that the manufacturer should 
pay this extra cost. This is now being done in several cases, 
though by no means universally, and amicable relations have 
now been established where discord formerly prevailed. As 
the present law does not empower a local authority to enforce 
any such payment, it is necessary to obtain special powers 
where it is not found easy to come to any arrangement other- 
wise. This has been done, for instance, in the case of 
Halifax, where a special Act has been obtained for the pur- 

Judging from report, however, things are not moving 
very quickly, although the arbitrator—a chemist of repute in 
connection with sewage matters—has held several sittings to 
determine theamounts which the several manufacturers should 
fairly be called upon to pay towards the upkeep of the sewage 
works. Still, the movement is in the right direction, and no 
doubt it will be copied in other districts where the Rivers 
Pollution Prevention Act is put into force. 

Of course, outside the area of jurisdiction of the Mersey 
and Irwell Joint Committee, the West Riding River Board, 
and the Ribble Joint Committee, the Rivers Pollution Act is 
mostly a dead letter; county authorities saying that they 
have no special funds to devote to the maintenance of inspec- 
tors and chemists. Where inspection is not in force, we 
shall continue to see trade refuse turned into the rivers or 
only into such sewers as admit them free of charge. In the 
areas under inspection, trade waste has got to be rendered 
innocuous somehow, and it is merely a choice of paying for 
entry into the sewers or of putting down purification plant 
at the works. Purification plant in many cases pays for 
itself, but it cannot be expected to do so in every instance, 
and a certain expenditure has to be faced. This, of course, 
somewhat penalises a firm which is compelled to treat its 





waste when working in competition with others who are 
under no such restrictions. 

Numerous side issues of interest and importance suggest 
themselves for notice in connection with this subject, ‘but 
we can only touch on one or two briefly. One which has 
indeed, already had reference is the importance of a uniform 
discharge of chemical refuse into the sewers over the twenty. 
four hours, more especially when the distance to be traversed 
is comparatively small. Not half enough attention is given 
to this point as a rule, and it should be seen to by manu- 
facturers.in their own interests if they wish to avoid 
recrimination with the local authorities. Reference has also 
been made to the difference of opinion between chemists as 
to the harm done by any particular trade effluent. Here it 
seems advisable to point out that the length of the sewers js 
a factor of some importance. Take the case of a steam 
laundry : if this is situated quite near to the sewage works 
the soapsuds are much more likely to lead to trouble than 
appears to be the case when they have travelled a long way 
in admixture with sewage, when the fat gets emulsified and 
broken up. As, by the way, it has been recently decided in a 
Court of Law that a steam laundry is not a factory but a 
domestic enterprise, it is clear that local authorities can 110 
more refuse its soapsuds than they can those from the house- 
hold wash-stand. 

A good deal is made in some localities of the deleterious 
action of dyes‘at the sewage works, but inquiries in various 
districts indicate that what is complained of in one place is 
treated as of no importance in others. It will probably be 
found on careful investigation that the most that can be said 
against them—and this with speciai reference to the coal-tar 
colours—is that they produce a coloured effluent, and, 
moreover, raise the figure for the oxygen-absorption test. 
The matter, we understand, is at present receiving close 
attention at the hands of experts in Westphalia, where the 
effluents from some of the coal-tar colour factories are tint- 
ing the Rhine an unnatural hue. 

In an earlier portion of this article something was said 
about the bugbear of trade waste being put forward as the 
excuse for incompetent management, and it may not be 
superfluous to remark that in too many cases it seems to us 
that the practical man at the works is not given a sufficiently 
freehand. Speaking from experience, we have found that the 
best results in small works have been obtained when the man 
on the spot, be he merely a working-man. manager, was 
subject to little or no dictation. In many small works 
facilities are now afforded for carrying out the oxygen- 
absorbed test, and where this is available it affords useful 
aid. In manufacturing centres the sewage is subject to 
greater variation than in purely residential districts, and 
determinations of the oxygen absorbed at different times of 
the day enable the manager to carry out his duties to the 
best effect. 





AN AMERICAN LOCOMOTIVE AND CARRIAGE 
WORKS. 


THE main works of the Chicago, Milwaukee, and St. Paul 
Railway at Milwaukee are among the comparatively few 
railway works in the United States which build locomotives 
as well as wagons, and do general repair work. The loco- 
motive machine and erecting shop is 157ft. by 420ft., employ- 
ing 700 men, and is now turning out an average of six heavy 
passenger and goods locomotives per month. The locomotive 
blacksmith shop, with 300 men, is 70ft. by 570ft., and has a 
special equipment of large steam hammers for heavy work. 
The boiler and tender shop, employing 225 men, is 80ft. by 
535ft., with a tall riveting tower, in which the boilers are 
suspended vertically over hydraulic riveting machines. 

The machine or engineers’ shop of the carriage and wagon 
department employs 300 men, and is a new concrete building, 
80ft. by 600ft. The wagon erecting shop—250 men—is 183ft. 
by 672ft., and has a capacity of 800 wagons per month, the 
wagons being of 30 to 40 tons capacity. The blacksmith 
shop is 80ft. by 500ft., and employs 300 men. The carriage 
erecting shop is 98ft. by 608ft., with 250 men, and the 
carriage .painting.shop-is of the same size, with 300 men. 
The-shop for upholstering and general interior fitting employs 
200 men ; it is a three-storey building, 93ft. by 575ft. This 
shop handles the work, not only on the ordinary carriages, 
but also on sleeping, dining, and parlour saloon carriages, as 
this is one of the few railways which operates its own sleeping 
saloons and other special rolling stock instead of leasing them 
from the Pullman Company. 

The foundry—400 men—is 127ft. by 672ft. Its wagon 
wheel department is said to be the largest under one roof : it 
has a capacity of 600 wheels per day. The foundry 
has an elaborate system of overhead electric runways and 
carriers for handling patterns, ladles, pouring pots, hot 
wheels, castings, &c. At the north end of the building is the 
department for making heavy engine castings, and for all 
castings required in bridges, buildings, signals, and other 
work. This includes the nianufacture of cast iron culvert 
pipe up to 48in. diameter. ‘There is a large pattern shop and 
pattern ‘storage building, the latter being a three-storey fire- 
proof building of reinforced concrete construction. 

The power house is 100ft. by 160ft., with a boiler.plant of 
2700 horse-power, engines aggregating 1000 horse-power, and 
electric generators of 1200 kilowatts capacity. The water 
from the condensers is pumped into an elevated steel tank, 
and used to supply the locomotives. There is a segmental 
engine-house or running shed, with- radial stalls for twenty- 
six locomotives ; this has a concave roof, with a continuous 
ventilating roof instead of the usual ventilating smoke-jack 
over the end of each stall. The ashpits are served by six 
mechanical hoists. The ashes are dropped into steel tubs or 
wagons, and each tub is hauled up an incline of 45 deg.— 
with rails at right angles to the pit—by a cable and air 
cylinder. At the top it is automatically tripped, and 
empties the ashes into a railway truck. The locomotive 
coaling plant is also mechanically operated, and has a 
capacity of 500 tons in four elevated pockets. There are also 
auxiliary pockets of 10 tons capacity, each mounted on 
automatically registering scales, and discharging into the 
spouts leading to the tenders, This permits of accurately 
weighing the amount of coal supplied to each locomotive. 
This coaling plant has a complete duplicate equipment of 
coal wagon unloading sidings, storage hoppers, and conveying 
apparatus ; this not only permits.of the rapid. unloading of 
coal, but provides against any temporary failure of the plant. 
About 5300 men are employed at these works. 
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THE SHIPBUILDING DISPUTE. 


Tue shipbuilding dispute on the North-East Coast 
continues, and the news this week is far from reassuring. 
It may be remembered that, by a majority of 2783, the 
men a fortnight ago rejected the prapece) of the President 
of the Board of Trade—arrived at as a result of con- 
ferences between the masters and Mr. G. N. Barnes, as 
representing the Amalgamated Society of Engineers—to 
return to work at the old rates until Easter, and then 
submit the question to arbitration. Consequent upon 
this adverse vote, a further effort was made by Mr. 
Lloyd George, and the terms then jointly recommended 
were that work should be resumed forthwith, and the 
proposed reduction of one shilling a week and 2} per cent. 
off piece rates should be referred to an arbitrator, who 
should not be an employer of labour, and the selection of 
whom the masters were agreeable to leave to the dis- 
cretion of Mr. Lloyd George. The overwhelming pre- 
ponderance of trade union and other opinion, including 
that of Mr. Barnes and all the officials, national and 
local, of the three trade societies concerned were favour- 
able to the terms. Notwithstanding this, and the fact 
that Mr. Barnes spent some days last week addressing 
meetings of the men in order to allay any possible 
misconception there might previously have been, the men 
by 4356 votes to 3698 votes have, in the ballot taken last 
week-end, and announced on Wednesday afternoon, for a 
second time rejected the suggested means of settlement. 
The task of Mr. Barnes has not by any means been a 
popular one, and has not been rendered any easier by the 


reception accorded to him at some of the meetings on | this. fact painfully obsious $c, the producers. But Ly 


Tyneside, and this can only be accounted for by some | 


misconception or feelings of bitterness or resentment 
arising out of the 1898 settlement, though, of course, this 
has no part in the present issue. 
question has resolved itself into one of arbitration or 
strike, the men have made a serious mistake in refusing 
the terms offered them. 
issue of THe ENGINEER, the men by voting for the ac- 
ceptance of the terms were not voting against a reduction 
but against arbitration, and it is nearer the fact to say 
that a vote for arbitration was a vote against reduction, 
and a vote given in favour of the continuance of the 
strike. As has been mentioned, the men have for a 
second time given a vote adverse to acceptance, bué as 
the majority is only one of 663, or a percentage of 8}, as 
against the adverse majority of 2783, or 38 per cent., 
polled in the first ballot, it is probable that the Executive 
of the men’s society may not consider there is sufficient 
justification for longer refusing the terms of settlement, 
and there seems to be no doubt whatever that should 
Mr. Barnes and his colleagues proceed on these lines, 
they would be acting in the best interests of the men 
themselves. Various conferences have during the past 
ten days been held by the masters, and also the men 
concerned inthe dispute with the shipwrights and joiners, 
but no new development has transpired, as pending the 
settlement withthe engineers both sides seem to be more 
or less “* marking time.” 


A RUSSIAN STEEL TRUST. 


Tue idea of establishing a steel trust of the leading 
works in the south of Russia on the lines of the United 
States Steel Corporation has been under the considera- 


tion of the interested parties for soine time past, and it | 


is now reported, both from Paris and Brussels, that an 
understanding has just been arrived at in regard to the 
principle of the scheme. The project is of international 
importance, from the fact that one of its underlying 
features is a determination to seek in external markets 
an outlet for that particular portion of the production 
which inland consumers continue to fail to absorb, and, 
as will subsequently be shown, the Russian export trade, 
although not representing a considerable tonnage from a 
comparative point of view, has made extraordinary strides 
in the past two years. 

As foreshadowed in the Russian newspapers a short 
time ago, the scheme was to be of the dimensions sug- 


forward as ranging from eight to twelve works. Should 


to recall the fact’that French and Belgian investors 


provided millions of pounds sterling a number of years | 





As was explained in a previous | 








Providence Belge, Taganrog, Makeevka, and the Alex- 
ander Works of Briansk. In addition to these eight 
establishments it is sought to include the Donetz- 
Youriefka Works, but the proposals put forward by the 
latter have for the moment not proved acceptable to the 
others, and further negotiations will be necessary to bring 
the total number to nine, apart from the absorption of 
two or three works of minor importance. It is expected, 
however, that the consolidation of eight works will be 
sufficient to ensure the success of the scheme, which is to 
be carried into effect by means of an exchange of shares 
and bonds in the trust for similar securities held in the 
existing companies, subject, of course, to the approval of 
the Russian Government. The transaction will be pro- 
ceeded with under the auspices of the financial group 
represented by the Société Générale Belge, the Société 
Genérale of Paris, the Union Parisienne, the Banque de 
Paris, and Thalman and Compagnie. 

It is scarcely anticipated in the event of the actual 
creation of the trust that it will be able to exercise an 
important influence upon the inland prices of iron and 
steelin Russia, as the principal customers at the present 
time are the Government departments, which not only 
have the habit of fixing the periods of payment for the 
purchases made, but also the prices which shall be paid. 
Yet these conditions would continue to be acceptable to 
the works were it not for the comparative paucity of the 
State orders for railway materials, rolling stock and 
locomotives, and for iron and steel for shipbuilding con- 
struction. The works were laid out in excess of the con- 
sumptive capacity of the country, and the restriction of 
Government orders in the past two years has rendered 


means of the amalgamation of eight or nine works in the 


| form of « trust it should be possible to effect a consider- 
5 eign ta | able reduction in the prime costs by the production of 
vorenys: nee S| bulk products at those particular establishments which 
| are specially equipped for turning out at the lowest cost, 


and this would tend to facilitate the promotion of the 
export trade until normal conditions are resumed, and 
the outturn practically absorbed by the inland market. 
The exceptional circumstances prevailing in international 
markets in the past two years have already enabled 
Russian exporters to accomplish remarkable results in 
various markets in Europe, North America, and the Far 
East by the sale of pig iron, semi-finished steel, shapes, 
plates and sheets, and railway material. For instance, 
the Russian exports, which were absolutely insignificant 
in 1904, and were less than 10,000 tons in 1905, advanced 
to 40,000 tons in 1906, whilst the tonnage for 1907 is 
actually returned as having exceeded 230,000 tons, of 
which over one-third was composed of steel. It is im- 
possible to say whether all this business has been con- 
ducted at a profit or at a loss, but according to statements 
made on behalf of one or two companie. some time ago, 


a portion of the export trade undertaken was not remune-’ 


rative. 





STEAM TURBINE ENGINEERING. 


THE members of the Manchester Association of Engineers 


| showed their keen interest in the steam turbine on Saturday, 


March 7th, when between 200 and 250 of them attended the 
visits to the Stuart-street and Dickenson-street municipal 
electric power stations. At the former :tation they were 
able to inspect in course of erection a 6000-kilowatt Willans- 
Parson set. The Willans and Robinson machine presents 
several original mechanical features. The governor gear has 
been simplified to dispense with the periodic admission of 
steam by gusts. It relies on an ordinary throttle valve con- 
trolled by the governor. Accessibility of the inner parts of 
the turbine is rendered more easy than formerly. There are 
improved methods of balancing which enable the makers to 
dispense with one of the balance pistons by a rearrangement 
of the steam passages. This, together with the firm’s special 
construction of the exhaust chamber, has shortened the 
length of the rotor. For those not yet acquainted with the 


system of blading it may be said that the roots of the vanes | 


are all fixed in a foundation ring, the upper ends of the 


| vanes being shrouded with a gun-metal ring of channel 


| rotor is made in two half-rings secured by special caulking | 
gested by an amalgamation of three of the leading estab- | strips in the dove-tailed grooves. . 
lishments, but the number of adherents is now put the recommendation of Mr. S. L. Pearce, the engineer of the | 


| 
| 


} 


ago for the erection and equipment: or extension of iron | 


and steel works, and other industrial undertakings in | 
Russia. Indeed, some of the works are owned by Franco- | 


Russian or Belgo-Russian companies, and this affords an 
explanation why the latest information on the subject 
emanates from Paris and Brussels through the inter- 
mediary of the prominent banking companies or firms 
who watch over the interests of the foreign participants 
in the works erected in Russia. 
comprehensive in character as almost entirely to control 
the metallurgical undertakings in question, and this also 
explains why the meetings of these cosmopolitan com- 
panies usually take place in Paris or Brussels, under 
the presidency of French or Belgian directors. 

The scheme, which contemplates the formation of a 
trust under the title of the Usines Métallurgiques de 
Russie, and with a combined share and bond capital 
ranging from £16,000,000 to £20,000,000, will actually be 
carried into effect on receiving the approval of the Russian 
Government. As the latter is declared to be favourably 
disposed towards the combination, and the shareholders 
in the respective works would probably gain by the con- 
solidation, it is assumed that the proposal will be realised 
in the near future. It aims at the control of 80 per cent. 
of the production of iron and steel in the south of Russia, 
together with important coal and iron ore mines in the 
Donetz basin. The understanding already arrived at 
relates to the amalgamation of the works known as the 
Dnieprovienne, the Russo-Belge, Hughes, Ural-Volga, 


These interests are so | 





the circumstance be forgotten by this time, it is advisable | mechanical alignment of the two half-rings. 


The blading for one complete periphery of the 


sections. 


In the Manchester set, on 


power plants, a locking strip is adopted for securing the 
The following 
are the dimensions and leading particulars of the Stuart- 


| street set :— 


High-pressure expansion, diameter... .. .. Sin. 
Intermediate-pressure expansion, diameter .. Slin. 
Low-pressure ie a Soe T7sin. 
Length of low-pressure blading .. .. 8in. 
Revolutions per minute re ae 1000 
Weight of rotor “ 13 tons 
Shaft, diameter bat ee llin. 
Overall length of turbine Sa eel hee 36ft. 
Overall length of turbine and alternator 46ft. 3in. 
Total weight of turbine and alternator .. 1585 tons 


The turbine rotor is a Krupp steel casting stepped up in three 
diameters varying from 27in. to 60in., round the periphery 
of which is fixed the Willans and Robinson blading. Into 
the ends of the Krupp castings are pressed and bolted the 
specially shaped cast steel end pieces, which in turn receive 
the rotor shaft ends. 

In the evening Mr. S. L. Pearce read an abstract of a most 
exhaustive paper on the subject of ‘‘ Steam Turbine Engi- 
neering,’ before a crowded meeting. The paper was 
admirably illustrated by lantern slides. Starting with the 
earliest known forms of turbines, the author mext described 
the principlesand constructive details of those of to-day. He 
next made a conyparison of the various types, de Laval, 
Zoelly, Curtis, and Parsons. He said that for electrical 
plants or other work requiring large units the Laval need not 
be seriously considered. Taking the latter three, viz., Zoelly, 
Curtis and Parsons, it may be stated that as regards the first 
two an efficiency—made up of nozzles and vane efficiency— 
70 per cent. may be attained in practice, although 65 per 
cent. is likely to be the actual figure with a possible efficiency 
of 80 per cent. The chief losses Mr. Pearce attributes to :— 
(1) Condensation; (2) leakage from stage to stage; (3) disc 
friction ; (4) eddy currents; (5) vane friction. The Curtis 


may have aslight advantage over the Zoelly in that whenever 
a leakage from stage to stage does take place the losses are 
collected at the end of the main stages and the steam may be 
usefully expanded in the following stages. On the other 
hand, leakage troubles with the Curtis may be as serious as 
with the Parsons type unless there isa steam-tight joint 
between the stages. With the Parsons type a possible 
efficiency of 83 per cent. may be reached, but in practice 65 per 
cent. is rarely exceeded owing to the serious leakage factor. 
From the point of view of possible efficiency, therefore, the 
Parsons type stands well, but it is thought that in actual 
conditions there is not sufficient difference to warrant a 
decided opinion cn the respective types. The points in the 
mechanical construction have been brought out with, it is 
claimed, the balance of advantages in favour of the impulse 
type, but on the score of steam consumption the Parsons 
machine has little to fear. The general trend of designers 
appears to be in the direction of making the Curtis type to 
approach more closely to the Zoelly by increasing the 
number of stages in the former. There is, on the Continent 
at any rate, a movement in favour of the compound impulse 
machines, and the author favours the Zoelly in comparison 
with the Curtis. 

Mr. Pearce then went on to compare the advantages and 
disadvantages of turbines and reciprocating engines and pre- 
sented the following table :— 


Comparative Costs. 





Turbine. | Reciprocating 





1800 K W. 


Capacity .. | 1800 K.W. 

Cost per B.T.U.—Oil 0018 006 

Cost per B.T.U.—Brushes .. 0062 “00005 
£126 £162 


Repairs and maintenance per annum per set | 





As regards prime costs, the figures given in the following 
table are based on the author’s experience during the last 
seven years, no figures for condensing plant or other 
accessories being included in columns 2 and 3 :— 


Prime Costs. 





Column 1. Column 2./Colummn 3. 
Piston Remarks, 





Capacity. engines Turbines. 
| KW. |PerK.W./PerK.W. peer eae 
1900 750 £8 £4 4s. Complete contract, including 
& generators, piston engines and 
1904 condensers, £10 6s. per K.W. 
Do. for turbine, £8 7s. per K.W. 
1899 1800 £6 £47s. | Complete contract, including 
& generators, piston engines and 
1901 condensers, £10 per K.W. Do, 
for turbine, £8 per K. W. 
1901 1500 £5 68. - oo 
1902 3750 £6 13s. - ~ 
1906 6000 £2 lis —_ 


The following tables of steam consumption tests made on 
reciprocating engines and steam turbines in the Manchester 
power stations were furnished by the author :— 





SreaAM ConsuMpPTION TESTS. 
No. 3 Engine (Bloom-street). 




















| Fah | 
Am - le — ee ~ |Lbs. per|Lbs. per 
peres, | Volts} K.W. LEP. | 8.P. |Vacuum) oper. ee KWH. 
500 442 221 332 | 160 | 27°75 | 87 6,560 | 28 
1000 442 442 655 | 160| 27°75 | &% 18,580 | 261 
1500 440 660 1007 | 160 2770 | % 15,300 | 232 
2000 439 878 1330 | 160; 2770 | 18,250 | 207 
2500 439 10975 1430 | 160; 2750 | & 21,700 | 195 
3000 439 | 13170 | 2000; 160; 2 50 94 23,700 | 181 
3500 444 | 15540 | 2350; 160| 2700 | 98 27,500 | 1777 
4000 438 | 17520 | 2655; 160; 2700 | 387 30,500; 175 
4800 438 | 19710 | 2980; 1€0| 2650 80 34,700 | 178 
5000 444 | 22200 | 3350; 160; 2650 80 41,250 188 
No. 2 Turbine (Dickinson Street). 
i 
| } } 
Esti- Fah. 
| Am- volts.) K.W. |mated| S.P. \Vacuum) super. /LPS Perilbs. per 
peres. ELP. j res hour. | K.W.H. 
| 500 440 220 13 2725 129 | 11,970 556 
1000 443, 443 130 27°25 1 14,460 323 
; 1500 440 660 130 2725 15 146,600 21 
2000 440 880 130 2725 135 | 19,800 224 
2500 438 | 1095 130 | 27-25 132 | 22,820 6 
| 3000 439 1317 _ | 130 | 27°25 134 | 25,200, 194 
3500 | 445) 15575 |) — | 10 2723 133 | -2y,800; 191 
439 1756 130 | 2725 133 33,420 199 
4700 430 | 2021 130 | 27-25 133 | 38,200.. 190 


As regards housing space, the square feet of floor space per 
| kilowatt for sets of 3000-kilowatt capacity and over may be 
| put down at °35 square feet for viston engines and ‘1 square 
feet for turbines. As a practical example, the author has 
been able to lay out the extension engine-room at Stuart- 
| street for four times the capacity in turbine plant that would 
have been available for reciprocating plant; and by the 
utilisation of boiler units capable of evaporating 40,000 Ib. 
per hour, the boiler-house lay-out can be made to keep pace 
with the engine-room. 

Comparing the efficiency of the turbine with the piston 
engine from the thermodynamic point of view, it may 
frankly stated that-the latter will show itself to be the more 
efficient. The thermodynamic efficiency of the non- 
condensing engine is generally taken to be some 10 to 15 
per cent. higher than the condensing engine on account of 
the practicability of the more complete expansion of the 
steam in the former case. The difference is not present in 
the case of a non-condensing turbine. As a matter of fact, 
its efficiency is practically independent of the pressure range 
—at any rate in the Parsons type. From this it is inferred 
that, considered as a heat engine only, the turbine is inferior 
to the extent of some 15 per cent. 

The author does not consider that any advantage can be 
shown for the steam turbine as against the piston engine for 
sizes of 500 kilowatts and under. On the other hand, given 
ample supplies of cooling water, for capacities above this 
figure, and especially for the larger units of 3000-5000 kilo- 
watts, the turbine is pre-eminently the prime mover to be 








adopted for electrical work in our present state of engineer- 
ing knowledge. 
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INLAND PORTLAND CEMENT WORKS. 


Ir is an unusual thing to find Portland cement works 
having at their command a naturally-formed chalk mar! 
which in everything save its “strength”—if we may be 
permitted to use such an expression—is exactly what is 
required to produce first-class cement. By the term 
“strength” we mean the relative proportions of chalky 
and clayey matter possessed by the marl. The Saxon 
Portland Cement Company, of Cambridge, with its sister 
works, the “Saxon” and the “Norman,” has this some- 
what distinct advantage. The site which it owns is 
underlaid with a vast deposit of marl in which the rela- 
tive proportion of chalky to clayey matter varies from 
about 83 per cent. of the former and 17 per cent. of the 
latter to about 65 per cent. and 35 per cent. respectively. 
In all other respects the chalk marl, which has only a top 
soil of about 1ft. or 18in. in thickness, fulfils the require- 
ments of first-class cement manufacture, and there is 
little, if any, flint present. There is no doubt that such 
a deposit is of very great value indeed, but the. natural 
substance, if used exactly in the state in which it is 
found, would produce very inferior cement. The propor- 
tions of chalk to clay which are necessary to produce 
good cement vary within very narrow limits. A diver- 
gence of 1 per cent. on one side or the other of a fixed 
line may—and in fact does—make all the difference 
between success and failure. This fact is very fully 
realised by the Saxon Portland Cement Company, and, 
consequently, we find its processes governed and directed 
with the greatest scientific care. 

By the courtesy of Mr. A. C. Davis, Assoc. Inst. C.E., 
the managing director of the company, we recently had 
an opportunity of inspecting both the “* Saxon” and the 
“Norman” works, and are enabled to lay the following 
description of them before our readers. In the case of 
both works we had the advantage of being shown over by 
' Mr. C. F. Cooper, the chief engineer of the company. We 
had, therefore, every facility for obtaining accurate 
information regarding the different processes by which 
the cement is produced, for there is a considerable 
difference between the methods employed at the two 
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Fiz. i—THE SCHNEIDER CEMENT KILN 


works. It will be convenient if, in the first place, we 
describe the first works to be started—the “Saxon.” 
These works were commenced in 1898, and got to work in 
1901. They are situated some two miles north-east of 
Cambridge Station, and on the side of the main line from 
Cambridge to Newmarket, a siding from which is led on 
to the site. The marl is obtained from a quarry some 
40ft. deep by means of a light railway and a steel rope 
inanipulated by a steam winch. A single line only is em- 
ployed, but there is a crossing place half way up the 
incline from the bottom of the quarry, where the full 
truck ascending can pass the empty truck which is 
descending. The various “strengths” of chalk marl 
occur in more or less well-defined strata. These are 
being continually analysed, and, by the direction of a 
chemist whois always on the spot, so much is taken from 
such and such a spot and so much from another, so as to 
make up each truck load. As each load gets to the 
surface a representative sample is taken from it, and this 
is analysed and a record kept of the results obtained. In 
this manner it is found that there is no difficulty what- 
ever in keeping the proportions of the whole mass of 
material exactly to the ratios required. _ Moreover, testing 
is continually carried on throughout the various processes 
until the final cement is produced, for in this manner 
aione can uniform results be obtained. 

As it comes from the quarry the marl is in a more or 
less wet condition, this depending toa large extent on the 
state of the weather. In any case it has to be dried, and 
in the present instance this is done in a circular brick 
tower which, to some extent, resembles a hop kiln in 
outward appearance. We believe that this is the only 
example of a drying tower of this kind in this country. 
To the upper part of this tower the loaded trucks are 
lifted in an elevator after being carefully weighed. The 
drying tower has in it two furnaces, which are constructed 
much in the same manner as is a coke oven, and they are 
fired with coal under forced draught. The heated gases 
pass up a brick cone in the centre of the tower, and 
impinge on the marl as it gradually descends. When it 
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reaches the bottom it is in big lumps and is perfectly dry. 
It comes out from a number of drawing eyes placed 
round the bottom of the tower, and it is then taken by a 
light railway to a perforated pan provided with edge runners, 
The bottom of this pan is perforated so that nothing having 
a greater diameter than fin. can leave it. What does 
come through is elevated and then allowed to descend to 
three tiger mills. From these mills the ground raw material 
passes through three separators, the discharge from which 
passes to a Griffin mill. When it leaves the latter it is in 
a very fine state of sub-division, so fine that no residue 





there is sufficient draught properly to consume the coke 
and burn the bricks. When in fu operation the fire zone 
is rather above the middle of the kiln, as shown in the 
illustration, the lower portion being termed the coolin 

zone. The cooling is brought about, of course, by reagan 
of the large volume of air which is’ drawn by the draught 
up through the burnt clinker to provide for the combustion 
of the.coke. Incidentally, this air is naturally heated and 
thus aids the process of combustion. «The process of 
burning is continuous, the clinker being removed from the 
bottom as it falls from the grates, and new bricks of mea] 


Fig. 2-—COAL FEED AND CLINKER COOLERS 


is left on a sieve having 5800 meshes per square inch, and 
it is called “raw meal.” It is not, however, in a condition 
to be burnt, for it is quite possible for it still to be in a 
somewhat unmixed condition. Portions of it may be 
very much weaker in chalk, and parts very much stronger | 
than is actually required, and hence to make assurance 
doubly sure there arises the necessity for intimate mixing. 
For this purpose three large wooden bins have been pro- 
vided, and into each of these in turn the raw meal is 
delivered. Inside the bins are special stirring appliances, 
and arrangements are made so that samples can be taken 
and analyses made by the chemists. Alterations can then 
be ordered should they be required. The usual practice is 
to have one mixer filling, one mixing, and one emptying | 
at the same time. The actual: mixing of the meal is 
brought about in the following manner :—The raw meal is 
delivered by a screw conveyor into one of the mixers, 
and as it falls into the hopper is caught by aseries of rolls, 
which again empties into a conveyor at the bottom of the 
silo. From this conveyor an elevator lifts the material 
which has passed through the mixer, and delivers it to 
the feeding conveyor. The whole contents of one mixer | 
is thus continually in circulation, and while this process 
is being carried on samples are continually taken’ for 
analysis by the chemist, who does not allow the raw | 
meal to pass to the further stages of manufacture until 
the entire contents of the mixer are of the neces- 


sary composition to make a thoroughly good cement. | 


When adequately mixed and passed by the chemist as 
correct, the meal is in a condition to be burnt. As, | 
however, Schneider kilns, which we will describe a little | 
later on, are used at these works, it is necessary before- 
hand to mould the meal into bricks. To do this the meal 
has first of all to be damped, and this is brought about 
in a horizontal trough in which revolves a worm conveyor. 
As the meal is taken along this trough by the action of 
the worm, the requisite quantity of water is added to 
bring the resulting paste to the necessary consistency. 
The mass then descends to either one of four Whittaker 
repress type brick presses, where it is formed into bricks 


10in. long by 4in. wide by 3}in. thick, these bricks | 


having their four corners slightly rounded. In this con- 


dition they are taken up to the charging floors of the | 
Schneider kilns, which are in a building adjoining the | 


crushing and mixture house. 

The Schneider kilns are in construction not unlike | 
blast furnaces, but natural draught instead of blast is 
employed. A sectional sketch of one of these kilns is | 
giver. in Fig. 1.. They are circular in form, are made | 
of brickwork lined with firebrick, and are open at the 
bottom save for two upwardly sloping grates. When | 
operations are commenced a substantial fire is laid on the | 
grates, and above this are stacked alternate layers of coke | 
and meal bricks. ~ As the burning proceeds, alternate layers 
of coke and bricks are fed in from the top as shown in the | 
illustration, there being a considerable art in charging | 
these two materials correctly into the kiln. The actual 
charging takes place through openings at the top of | 


being fed in at the top at intervals. The quantity of fue 
used in the bottom layers is greater than in those at the 
top, and as the loading of a kiln proceeds, the layers of 
raw material and fuel are also slightly reduced in thick- 
ness towards the top. By this means the desired heat 
is obtained more regularly over the kiln when it is fired. 
As it comes from the kiln the clinker presents a regular 
appearance. In the lower layers there may sometimes 
be a few bits which are not thoroughly burnt, but these 
are not many, and are easily separated from the rest. It 
may be said that the time which elapses between the 
charging of a brick into the top of the kiln, and the time 
when‘it is withdrawn as clinker from the bottom is from 


Fig. 3—CULVERT UNDER CEMENT STORES 


three to four days. At the Saxon works there are eight 
kilns arranged in two rows of four kilns. Four of. these 
are connected into one chimney and four into another, these 
chimneys being 150ft. high. The clinker on being removed 
from the base of the kilns is taken to a Krupp crusher, 
where the big lumps are broken up into pieces about 2in. in 
diameter. In this condition it is raised in an elevator, 
and first passes through two ball mills, and from them to 


two tube mills, where the crushing and grinding to the 
requisite fineness is carried out. 


The ball: mill, as most 


the kiln, which openings are closed when the kiln is at| of our readers are aware, consists of a large drum or 
work, and its top opening being connected to a chimney, ' cylindrical chamber revolving on a central steel shaft and 
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Fig. 6—CEMENT CONVEYOR TO STORES 


Fig. 7—-MAIN CEMENT CONVEYOR 


partially filled with especially hard steel balls of varying | 800 tons a week, which means that each kiln produces | had been started, that there was a call for more cement 


sizes. As the drum revolves these balls roll round inside | over 100 tons in this time. 


| 


it and crush the clinker by their action of falling one upon 
another. In the ball mills the size of the particles of 
clinker is reduced to from ;tin. in diameter downwards. 
The tube mills into which the discharge from the ball 


mills is passed are horizontal steel cylinders 15ft. long and | water is cooled in two ponds. The water supply for the 


4ft. in diameter. They are lined with a specially hard 
material, and are about half filled with flints of various 
sizes. They rotate at about thirty revolutions per minute. 
The clinker grit is fed in at one end, and the attritive force 


| 
| 


| 
| 


| than they could supply. Accordingly, it was determined 

The power is derived from two Lancashire boilers fitted | to erect the “Norman” works, which are about half a 
with Bennis automatic stokers. There is a Pollit and| mile away, and situated on a deposit exactly similar to 
Wigzell’s horizontal compound tandem jet condensing | that on which the first-named works stand. The science 
engine of 470 indicated horse-power. The condensing | of cement-making had, however, advanced considerably 
in the intervening time, and the use of rotary kilns 
become much more general. It is not surprising, there- 


works is obtained from a deep well, from which the water | 
fore, to find the Schneider kiln passed over for the newer 


is raised by a direct-acting pump, of which the steam | 
cylinder is fixed vertically at ground level. The works | form. The rotary kiln consumes rather more fuel per ton 
are lighted throughout by electric light, the current for | of cement than does the Schneider—at least, that is the 
| experience at the Norman and Saxon works—but the 


of the flints falling one upon the other as the cylinder | which is obtained from a compound wound dynamo 
revolves is so great that practically any degree of fine- | working at 230 volts and driven by a vertical Davey- 


ness can be obtained. The average fineness worked to is, so | Paxman engine. Another dynamo is driven off the main | 


shafting, this being used to supply current to the works of 
a subsidiary company, of which Mr. Davis is also 
managing director. In this works, which are known as 
the Atlas Artificial Stone Works, and which are situated 


we are informed, such that there is a residue of about | 
0°5 per cent. on a sieve having 5800 holes per square 
inch, and 15 per cent. on a 180 by 180 sieve, though by 
reducing the quantity passing through the mills this fine- | 
ness may be still further reduced. 

__As it leaves the grinding mills the finished cement is 
lifted in an elevator and delivered into a spiral conveyor 
which carries it to the cement storehouse which adjoins 


artificial stonework is manufactured by treating a mixture 


sure. The chief articles which we saw in course of 


on land adjoining the Saxon works, a great variety of | 


| of granite chips and cement by means of hydraulic pres- | 


cement produced by the former is of an exceedingly 
well-burnt and regular character, and, moreover, less 
floor space is required for a given output, and there is not 
so much labour required. There are other points of 
difference between the two works, as will be seen from 
the following description. 

The marl is taken from a quarry which is some distance 
from that which feeds the Saxon works. It is, however, 
dealt with in a precisely similar manner, the excavators 
working at different faces so as to produce the regulation 
mixture of ingredients. At the top of the incline leading 


the grinding house. Numerous outlets are provided in 
the conveyor so that the cement may be delivered into 
any desired bin. The stores at the Saxon works are 
capable of holding some 7000 tons of cement. The weekly 
output from these works is, we understand, well over 


manufacture were paving blocks and staircases, but we | 
gathered that a good many other things were made, and 
that the output from these works was regular and con- | by wire rope, there is an analysing workshop. As each 
siderable. | tub comes up, samples are taken and at. once analysed. 


It became evident very shortly after the Saxon works | If the proportions are not correct, then alterations are 


from the quarry, up from which the trelley tubs are drawn 
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ordered; but, as far as our observations went, the navvies 
had so accurately followed the direction of the chemist as 
to what quantities to take from various parts of the faces 
of the quarry that the proportions of the raw material 
were made very nearly correct from the outset. This, 
however, did not cause any relaxation of inspection. 
Analyses and tests are being continuously carried out, 
and there are three separate laboratories throughout the 
works, which are under the charge of the chief chemist, 
Mr. R. Kirkland. 

The drying tower mentioned as being used at the 
Saxon works is not repeated in the newer establishment. 
In its place are two cylindrical drying drums, which are 
heated by the gases in the flues leading from the rotary 
kilns. The trucks of marl are first of all taken by either 
of two lifts to the top of atower. Here the mar! is passed 
through two crushers—see Fig. 9, page 298—which break up 
the lumps and produce pieces some 2in. or so in diameter. 
In this form the marl descends by gravity to the two 
rotary drying drums. These, in form, are very similar to 
rotary kilns, only they are smaller. They are, however, 
carried on roller bearings, and are rotated in exactly the | 
same way—see Fig. 10, page 298. The heatito which the mar! | 
is subjected in these drums is very high, and the conse- | 
quence is that every particle of moisture is removed, and | 
the bits of marl become quite hard and friable. In this | 
condition they are taken by an elevator to the raw meal 
mills, which are of the Griffin type. They are seven of | 
these arranged in a line, as may be seen in Fig. 4, and fed 
from an overhead hopper into which the dried marl is | 
delivered. All the seven machines are mounted on asolid 
block of conerete, and the vibration is but slight. The 
discharge from these is elevated to the top of a mixer, in 
which a very intimate mixture of the whole mass is 
brought about in the following manner :—The finely- 
ground raw meal is delivered by a screw conveyor and 
drops on to a series of shelves, forming different sec- 
tions of the mixer silo. From these shelves a butterfly 
feed drops a certain quantity of the raw meal from each 
shelf into the centre portion of the mixer, there it is 
caught by a screw conveyor and elevator, and emptied 
into the conveyor feeding the mixer. When the mixing 
is complete the meal has arrived at the bottom of the 
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a bit darker in colour than other kinds of cement, and 
that that coming from the former is slightly the darker 
of the two. 

As it comes from the coolers, the clinker is caught on 
a travelling tray conveyor and is deposited into a hopper 
at the far end of the building, from which it is lifted by 
the elevator which may.be seen in Fig. 2 and delivered 
into the hopper of the clinker crusher, where it is broken 
up into fairly small pieces. It is then again elevated to 
the hoppers above the clinker grinders. These are also 
of the Griffin type, and there are nine of them—see Fig. 
12, page 298. Practically any degree of fineness can be 
obtained in these mills, but unless it is otherwise specified the 
British Standard Specification is worked to. The finished 
cement is again elevated and delivered into a conveyor— 
Fig. 6—which takes it to the stores, where it in turn 
delivers it into another conveyor—Fig. 7—running the 
whole length of the building. 

These stores form quite a feature of the works. They 
are constructed to hold up to 15,000 tons of cement, and 
are shown in Fig. 5. The upper side walls are formed 
of a series of semicircular brickwork, and the shape of 
the bottom—which is made of concrete—is that of an 
inverted cone with a triangular division piece running the 
full length of the store in the centre at the bottom. This 
division piece supports a series of joists which carry the 
roof, and is constructed over a culvert or passage way— 
Fig. 3—which runs underneath the whole of the store. 


| A number of gratings may be observed on either side of 


the division piece in Fig. 5. These lead to shoots con- 


| necting with feeding devices in the culvert, along the whole 


length of which runs a worm conveyor. Cement can 
therefore be drawn from a number of different parts in the 
stores, all the feeding devices being provided with 
shutting-off valves. As the cement descends to this con- 
veyor it is taken along to the end of the building, where 
it is delivered into a hopper, from which it is lifted by an 
elevator into hoppers over Savory automatic weighing 
machines, which weigh out and deliver automatically 
into sacks the required amount of cement, which is hence 
not touched by hand from the very commencement after 
it leaves the quarry right up to the time of delivery, and 
then only it is the sack which contains it and not the 
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Fig. 8—-PLAN OF THE NORMAN CEMENT WORKS 


mixer, and we should state that during the whole process | 
analyses are going on, and when of a correct composition 
it is elevated to a storage silo from which the rotary kilns | 
are fed. 

There are in all five rotary kilns of the form shown in 
Fig. 11,page 298. These are 60ft. long and 7ft. 6in. in dia- | 
meter. They are fired with powdered coal, which is driven | 
into them by air blast derived from fans. The coal is, of | 
course, well dried before being ground. When arriving | 
on the sidings, the trucks of coal are emptied into an | 
elevator feeding a coal silo of some 500 tons capacity. | 
From there the coal is fed into a rotary drying drum, 
which is heated by the waste gases from the kilns. 

It is then taken to crushers which deliver into Griffin | 
mills, of which there are three. The powdered coal as it 
comes from these is so fine that there is only 1 per cent. 
residue on a sieve with 100 by 100 meshes per square 
inch. In this condition it is taken by an elevator to a 
worm conveyor running over a series of five hoppers, one 
being arranged for each kiln over the firing platform. 
Three of these may be seen in Fig. 2. The casing of 
one of the blast fans may also be observed. There is 
one of these fans to each kiln. Each one draws its 
supply of air through the clinker cooler corresponding to 
the kiln which it controls. The ends of four of these 
coolers may be seen in Fig. 2. They are cylindrical 
form, and are made of steel, being some 30ft. long 
and 4ft. in diameter. They are arranged slightly on | 
the incline. The glowing clinker, as it is discharged | 
from the ends of the kilns, falls by gravity into the higher | 
end of the coolers, and as the latter gradually revolve, it 
is taken slowly down towards the discharging ends shown | 
in Fig. 2. Meanwhile it has become considerably 
cooled—so much so that the smaller pieces may be 
picked up with the fingers. Naturally, therefore, the air 
which has been drawn over it is correspondingly heated, 
and in this condition it is delivered into the kiln, taking 
the coal along with it. The amounts of coal and air can 
be regulated at will, there being a variable worm feed for 
the former. 

The clinker produced is some of the best burnt we have 
ever seen, and is wonderfully regular. It has a notice- 
ably dark colour; in fact, it may be said that the cément 
produced at both the Norman and the Saxon works are 








cement itself which is handled. As each sack leaves the 


| works a small sample is taken from it for testing purposes. 


The sacks are filled in a room the floor of which is at the 


| same level as a platform of a railway siding, and the 


sacks as soon as the weighed quantity of cement falls 
into them are at once wheeled on hand trucks into a 
covered railway wagon. The machinery in the cement 
packing, weighing, and shipping stores is driven by an 
electric motor. 

As was to be expected, the power required at these 
works is considerably in excess of that necessary at the 
Saxon works. There are, to begin with, three Babcock 
and Wilcox boilers working at a pressure of 140]b. per 
square inch, the steam being superheated 100 deg. Fah. 
The boilers are fitted with chain grate stokers, and have 
sufficient capacity to supply steam to the three engines, 
to which we shall shortly refer; steam pumps, jets, &c., 
in various parts of the works amounting in all to 
some 1000 indicated horse-power. There is also 
a Green’s economiser with 160 tubes, and the feed- 
water is supplied at 180 deg. Fah. The largest engine 
supplied by these boilers indicates some 750 horse-power. 
It is of Pollit and Wigzell’s horizontal compound tandem 
condensing design, the condenser being of the jet type. 
The next largest engine indicates 200 horse-power, is of 
the same type, and is fitted with Corliss valve gear. Like 
the first engine, it has a jet condenser, In Fig. 8, which 
is a plan of the works, the engine-house may be seen 
abutting on the kiln house. The fly-wheel of the large 
engine revolves parallel to the wall between these two 
houses, and drives both ways into the rope races shown, 


| thus commanding the raw meal drying shop, the raw meal 


grinding shop, the kilns and coolers, and the clinker 
grinding shop. The 200 horse-power engine drives the 
rotary kilns and coolers’on Sundays. The third engine is 
a smaller horizontal engine indicating 70 horse-power. It 
drives a dynamo for the lighting of the works and quarry. 
The former are served by 400 30 candle-power incan- 
descent lamps, and the latter by flame are lamps. The 
condensing water is cooled in a tower, and the water 
supply is obtained from a deep well, as at the Saxon 
works. There is a small engineers’ shop for repairs, and 
the machine tools in this consisting of lathes, drilling, 
punching, and shearing machines in this, as well as a 





smith’s fan, are also driven by an electric motor driving 
on, to a line shafting. The coal is lifted direct from rail. 
way trucks on the siding into a large circular hopper 
capable of holding 500 tons. From this it can be drawn 
as required. The output of the Norman works of the 
Saxon Portland Cement Company is over 1200 tons a 
week, making a total output of over 2000 tons a week for 
the both works. 

Before leaving this interesting subject, we may perhaps 
say a few words about the characteristics of the cement 
produced, The following comparison between the 
requirements of the British standard specification and 
what is guaranteed to do is instructive: — 


TENSILE TESTs. 
British Standard Specification. Saxon Portland Cement, 


Neat Cemeat. 

7 days, 400 Ib. per sq. in. 600 lb. per sq. in, 

ee ee a eRe. Lei ag 
Standard Sand and Cement, 3 to 1. 

7 days, 150 1b. per sq. in. 250 Ib. per sq. in. 

, s 250. =, op 350 —,, - 
Fineness 

76 sieve 


3 p.c. residueon76 x 76sieve 2p.c. residue on 76 x 
8 5 x 180 


ke 180 x 180 99 1 ” ” 180 

Specifie Gravity. 
315 315 
Soundness, 


Le Chatelier test, 05mm. ... 15mm. 


We ourselves saw a neat cement briquette 28 days old 
broken at 1000 1b., and we have one before us of the same 
age which is marked as having broken at 1120 Ib., as well 
as a three te one sand briquette which is marked as having 
broken at 550 1b. at 28 days. It is claimed for the 
Saxon cement that it practically does not expand at 
all on setting. We have a test tube — one of some 
hundreds that we saw—which is quite full and is un 
cracked. We have also seen a pat put under water as 
soon as it was formed and remain perfectly sound. 


TRADE IN CAPE COLONY. 


THE official returns of the trade of all the South African 
Colonies for 1907 were recently published. The principal 
exports were minerals and metals, of which there were 
exported during the twelve months :— 

1906. 

£ 
25,728, 
9, 


Gold 
441, 


Diamonds 
Copper . 


502, 
Tin .. %, 
0 eae ee ‘Sqr 23, 

Chrome ore.. ..  .. ERO AN 3,945 

Zine be tlie. Gunes sth & 8), 

All other ores PB ieee te 755 

WOE”, 00: ee 599,849 437,909 

Total .. 240,238,139 .. £36,256,105 
The other exports—principally wool, feathers, &c.—increased 
at even a greater rate than the minerals and metals, the total 
exports being :— 


£ 
For 1905 6,14u,205 
For 1907 7,357,526 


making the total exports for the two years :— 


1906 42,396,311 
1907 47,595,665 


The total imports of merchandise were :— - 

ee eines 29,887,176 

For 1907 ,. .. .. «2. SEZ 
giving a short fall for the past year of £3,966,898, as against 
the increase of £5,199,345 in the value of the exports. 








THe INSTITUTION OF MINING AND METALLURGY.—A_ special 
general meeting of the members and associates of the Institution 
of Mining and Metallurgy was held, by the courtesy of the 
Council, at the rooms of the Geological Society, Burlington 
House, London, W., yesterday, March 19th, at 8 o'clock 
p.m., when the following resolution was moved by the 
President :—‘‘ That the alterations and additions to the by-laws of 
the Institution of Mining and Metallurgy, as submitted to this 
special general meeting of members and associates, be and are 
hereby approved aid adopted ; and that the secretary be and is 
hereby instructed to incorporate the said alterations and additions 
in the constitution and by-laws of the Institution.” The seven- 
teenth annual general meeting of the Institution was held on 
the same day and at the same place, when the report of the 
Council was presented and the presidential address delivered 
after the business of the special general meeting had been con- 
cluded. 


RoyaL MeteorotoaicaL Socirety.—The monthly meeting of 
this Society was held on Wednesday evening, the 11th inst., at 
the Institution of Civil Engineers, Great reg leg West- 
minster, Dr. H. R. Mill, president, in the chair. Dr. G. Hellmann, 
the director of the Royal Prussian Meteorological Institute, 
Berlin, delivered a lecture on ‘‘The Dawn of Meteorology.” He 
began by describing meteorology as a science and as a branch of 
knowledge. He referred to the origin of weather proverbs, and 
gave instances of how some of the modern proverbs could be 
traced back to Indogermanic and Babylonian sources. Some of 
the tablets excavated from old Babylon and which had been 
deciphered by English and German authorities were found to con- 
tain references to the weather. Speaking of the names of the 
winds and their combinations, Dr. Hellmann said that the cardi- 
nal points, north, east, south, west, were found in old Babylonian 
times, The Greeks were the first to make meteorological obser- 
vations, and had parapegmata or weather almanacks fixed on 
public columns. The measurement of rain was first recorded in 
Palestine. After referring to the first idea of the thermoscope, 
the lecturer alluded to the meteorology of Aristotle, and said that it 
had very little influence on English meteorologists. It was the 
Fathers of the Church who kept meteorology alive, for in their 
works on the Creation they devoted much attention to the 
atmosphere. ‘The writings of the Venerable Bede were also 
referred to. The resuscitation of experimental science in the 
thirteenth century led to the development of regular meteoro- 
logical observations in the fourteenth century. The earliest known 
record in this country was kept by the Rev. William Merle at 
Oxford from January, 1337, to January, 1344, the manuscript of 
which is still in the Bodleian Library. ; 
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RAILWAY MATTERS. 
Tue Midland Railway Company is contemplating 
siderable alterations and improvements to its station at Buxton, 


Tue report of the Highland Railway Company for the 
half-year ended January 31st states that the gross revenue 
amounted to £278,799, or an increase of £3247. Working 
expenses came to £161,179, or an increase of £10,996, 

\ scHEeME for pensions for tramway workpeople has 
been adopted by the Liverpool City Council. The men are to 
contribute twopence a week, and the Corporation the same 
It is estimated that £30,000 will be accumulated in ten 


col 


amount. 
years. 

Woop blocks laid alongside rails are preferred on 
asphalt-paved streets in Frankfort, Germany, to any other system 
of connecting the street tracks and the paving. The blocks are 
laid over the whole space between the rails and for some distance 
outside the rails. 

Tue Gateshead and District Tramways Company’s 
traffic receipts for week ended March 6th, 1908, were £949 1s. 2d.; 
corresponding week of last year, £951 17s. 3d.; receipts from 
January Ist to March 6th, 1908, £9118 18s.; corresponding period, 
1907, £8736 4s. 3d. 

AccorpIna to a consular report, Senor Harguindey, 
a Spanish engineer, some time ago drew up a project for con- 
necting Santiago with Corunna by tramway, and in view of the 
probable failure of the Santiago-Tierra scheme, the tramway 
scheme may be again brought forward. 


ReGuLations have recently been made in Los 
Angeles for the conduct of all street traffic. These rules are 
summed up as follows :—“‘ Always keep to the right, and, when 
turning to the left, cross the street first.” The strict enforcement 
of the regulations means practically an open street for electric 
cars, except, of course, at inter-sections. 


A report from Montreal says that Mr. Wainwright, of 
the Grand Trunk Pacific Railway Company, who has returned to 
Montreal from British Columbia, says that tenders will be invited 
immediately for the construction of another 200 miles of the 
Rocky Mountain section of the line, and that the town of Prince 

tupert, to be founded at the terminus, will have 20,000 
inhabitants this spring. 

AccorpinG to a Consular report, practically all the 
railways of Spain have, during the last two years, combined to 
give facilities for travelling by means of kilometric tickets. These 
offer such a large reduction in fare that they have been very 
generally used in the country, and would be a great saving to 
foreign commercial travellers and tourists, who seem, however, 
rarely to have heard of their existence. 


Tue accounts of the Uganda Railway for the year 
ended March 3]1st, 1907, have recently been issued by the 
Exchequer as a White Paper. It appears that the expenditure 
during the year amounted to £26,466. Adding this to the sum of 
£5,272,364 expended between 1896 and 1906, the total expendi- 
ture amounts to £5,298,831, leaving a balance of £203,760 left out 
of the sum of £5,502,592 issued out of the Consolidated Fund 
during the past eleven years under the Uganda Railway Acts, 
1896-1902. 

FurTHER economies by the Scotch railway companies 
are announced. Jn Stirling the North British and Caledonian 
Railways stations adjoin and one entrance su‘ces for both. The 
North British booking-office at the station has now been closed, 
and in future tickets for the Stirling and Dunfermline sections 
will be issued at the Caledonian office. Other changes are pend- 
ing. The Caledonian Company’s workmen are to vacate the Alloa 
and Grahamston passenger stations, leaving the staff of the North 
British Railway to conduct the traffic. 

AccorpinG to the Elektrotechnik und Maschinenbau, 
the Arlberg tunnel, which is 74 miles long, will be included in that 
section of the Austrian railways converted to electric traction. 
The highest point of the line is in the middle of the tunnel, there 
being falling gradients on each side of 3°14 and 2°64 per cent. 
respectively. It is expected that forty trains, two-thirds of which 
wil be goods trains, will pass through the tunnel daily. The 
three-phase system has been adopted, in order that full advantage 
may be taken of the regenerative control on falling gradients. 
There are to be fifty 3000 horse-power locomotives, each weighing 
60 tons. 

Tue railway servants have presented to the Central 
Administration of Italian State Railways a memorial which com- 
prises all their demands, and in connection with which a dispute 
may easily arise leading to a general strike. Among other things, 
the workmen demand the reinstatement of those men who were 
discharged in consequence of the strike last year, and an eight 
hours’ day, which, however, they enjoy already to a very large 
extent. Their minor demands include a maximum of seven con- 
secutive nights of nocturnal labour, and not more than fifteen 
nights of work in a month, a pension fund deduction from wages, 
and so on. 


In connection with the Anatolian Railway the following 
fresh details were recently reported in the Moniteur des Intéréts 
Matériels with regard to the works to be carried out in consequence 
of the Sultan’s iradé which allows the constructing company to 
increase its capital from £2,700,000 to £5,400,000. he sum is to 
be applied principally as follows :—(1) Construction of a line 
parallel to the existing one between the terminus at Haidar-Pasha 
to Pendik village (154 miles. Est. £160,000). (2) Reinforcement 
of the lines between Haidar Pasha-Eski-Chéhir-Konia in order to 
render it fit for express trains, so that on completion of the 
Konia-Bagdad lines trains may cover the distance between Con- 
stantinople and Bagdad in thirty-five hours. (Est. £320,000.) (3) 
Irrigation works at Konia estimated at £800,000. 


At the Glasgow and South-Western Railway Company’s 
meeting, Mr. Patrick Caird said that the half-year had caused 
the directors, no little concern, on account of difficulties and 
adverse circumstances beyond their control. Not only did the 
traffic returns remain practically stationary, but the expenditure 
in the locomotive department on account of coal supplies increased 
to such an extent that, but for economies and 2 debit due to the 
Saltcoats accident, which appeared in the corresponding statement 
of accounts, the amount available for dividend would have been 
less than it was. For the purpose of effecting economies, the 
directors in conjunction with the Caledonian Railway directors, 
had curtailed the steamer services on the Clyde during the winter, 
and thereby certain savings had been brought about. The report 
was adopted. 


On Tuesday last, Mr. C. L. Edwards, chief accountant 
of the Great Northern Railway Company, read a paper before the 
toyal Statistical Society on ‘‘ Railways and the Trade of Great 
Britain.” He said the present generation owed a heavy debt of 
gratitude for the privileges which they now possessed to the spirit 
and enterprise of those who subscribed the necessary capital, not 
only for the actual cost of their construction, but to defray the 
heavy legal and parliamentary expenses incurred in overcomi 
the opposition of landowners before the necessary sanction coul 
be secured. The expenditure incurred in securing legislative 
authority to constrict early railways was enormous. The parlia- 
mentary costs of the Brighton Railway averaged £4806 per mile, 
the Manchester and Birmingham £5190 per mile, and the Black- 
wall line £14,414 per mile. The preliminary legal and parliament- 
ary costs of one trunk railway running into London were equal to 
1°97 per cent, of the total capital expended, 


NOTES AND MEMORANDA. 


AN important deposit of coal is reported to have been 
lately discovered near Repezekarlo, Hungary. 


GELATINE dynamites are more difficult to explode 
than the ordinary brands, and require quintuple force caps or 
double-strength fuses to develop the full force. 





ACETYLENE mine lamps give good results in surveying, 
as they are free from grease, which is likely to soil the note-books ; 
the small clear flame affords a good sight for the transit man. 


TuE preliminary statement of the American Iron and 
Steel Association shows a production of about 3,300,000 tons of 
Bessemer steel rails in the United States last year, a decrease of 
400,000 tons, 


Wuar is claimed to be the first electrical furnace for 
the production of steel in Belgium is approaching completion at 
the works of the Société des Aciéries Liégeoises, at Bressoux. It 
is of the Kjellin-Roechling type. 


AN investigation of the injurious gases evolved during 
artificial illumination is to be carried ont by Dr. J. Wade, during 
the present year, under a parliamentary grant in aid of scientific 
research into the causes and processes of disease. 


Recent French experiments go to show that the use of 
a cement wash at the joint is of material value in obtaining a good 
connection between old and new concrete work. Excessive tamp- 
ing of the new work near the joint adds appreciably to the 
trength of the connection, whether the cement_wash is used there 
or not. . 


OnE of the Swiss trade reports states that in 1906 some 
thousands of tons of British steam coal were imported into 
Switzerland partly as an experiment and partly to supply a 
demand, but the result of the experiment, it is stated, was not 
satisfactory. The imports of British coal of all kinds in 1906 
amounted to 23,208 tons, as compared with 15,085 tons in 1905. 


For copper-plating by simple immersion a solution of 
31b. of sulphate of copper to two fluid ounces of sulphuric acid 
is recommended by a contemporary. The surfaces to be 
plated must be carefully cleaned, so as to be free from dirt and 
grease. With the above solution it is said good results are 
certain. and any reasonable desired thickness of plating can be 
obtained. 


SPEAKING at the Royal Institution in London, on 
Saturday afternoon, March 14th, on “Electrical Discharges 
through Gases,” Professor J. J. Thomson said that the presence of 
radium in the earth would make the atmosphere a conductor of 
electricity. There were various ways in which they could convert 
ordinary air or gas into a conductor. In certain cases, he said, 
they could get very high conductivity. 


GrRounD mica is used in somewhat increased quantities, 
the coarser grades in mica bronzes and paints, and also as an 
absorbent for explosives. Ground mica also forms an ingredient 
in some heavy lubricants. The finest ground mica, or mica flour, 
finds a considerable market with the manufacturers of high-grade 
wall paper, the lustre obtained by the use of the muscovite dust 
haying the advantage of both permanency and brilliancy. 


Tue Indian Government have just awarded a diploma 
and gold medal to Mr. T. Scott Anderson, of Sheffield, for services 
rendered in the electric reduction and the conversion to steel of 
the native iron ores. The Government are now considering a 
large project for the utilisation of considerable iron deposits. It 
is proposed that the power shall be generated by water. It has 
been demonstrated that the highest grade of steel can be pro- 
duced. 


Accorp1NnG to the Engineering Record, difficulties from 
vibration of steam pipes have been minimised at the Wanamaker 
store power plant in Philadelphia by the suspension of certain 
horizontal runs and U-bends on spring hangers which give the 
lines increased flexibility and prevent, apparently, a straining 
effect at the joints that had formerly given trouble. The hangers 
consist of-box-enclosed helical springs on which the weight of the 
pipe is carried in compression, with turnbuckles in the suspender 
rods above for adjusting the compression, 


Most Spanish towns of any importance have a fair 
service of public and private electric lighting. But businessin this 
direction is not yet exhausted, as many of the existing 
plants are deficient and could easily be reformed, or com- 
petition could be effected under favourable conditions, owing to 
the improvements which the construction of electrical machinery 
and material have undergone during late years. And, further- 
more, there are yet many towns, some of them of importance, 
which are not yet supplied with electric lighting. 


A sMOKE density meter has been devised by Mr. 
Edmund J. Kunze, which consists of a short piece of brass tube 
about lin. in diameter to one end of which is pivoted a revolving 
dise of transparent celluloid. This carries four different tints of 
grey, corresponding with the different densities of smoke between 
no smoke and jet black. In the centre of each tinted section 
there is a small hole. When the instrument is used the observer 
looks through the tube toward the smoke, turning the disc until 
the tint nearest the colour of the smoke has been détermined. 


THE consumption of petroleum for fuel in Russia has 
been suddenly checked, due largely, and perhaps chiefly, to higher 
prices. During the first nine months of 1907, the six railways, 
which have been the chief users of petroleum, consumed but 
142,500,000 gallons in 1907, as against 261,500,000 in the correspond- 
ing nine months of 1906, a decrease of no less than 45 per cent. 
Meanwhile the production of the Donez coal mines increased 
2,115,000 tons, which is more than 20 per cent. In fuel value this 
increase in coal is about equivalent to four times the decrease in 
petroleum consumption on these six railways. 


Ar a meeting of the Birmingham Archeological 
Society recently held at the Birmingham and Midland Institute, 
an interesting paper on ‘‘ Gothic Doorways” was read by Mr. W. 
H. Bidlake. Mr. Bidlake dealt with a number of examples of 
doorways in different countries at different periods, and showed 
how the mere opening had been emphasised by architectural 
decoration. He then passed in review a number of French and 
English Romanesque and Gothic doorways, describing the magni- 
ficent sculpture of the French examples, and the preference for 
elaborate moulding which was plainly evident in the English types. 
The lecturer concluded with a description of the shallow west 
porch characteristic of certain districts in this country. 


EXPERIENCE has shown the success of the two new 


turbine steamers Heliopolis and Cairo, which have now been 


running for some months on the Egyptian Mail Steamship Com- 
pany’s service between Marseilles and Alexandria. “The behaviour 
of the vessels is of especial interest, as it was hoped from their 
construction that they would gain the advantage of steadiness 
through the long period of their roll—20 seconds—and the hope 
has been justified. The high superstructure, designed to permit 
of a large number of deck cabins, gives to the lay mind an appear- 
ance of topheaviness, but the “‘inclining tests” of the builders 
showed that they could be heeled over to an angle of 70 deg. with 
absolute safety, and the vessels have proved wonderfully stable. 
The one drawback is that the high decks are apt to uce the 








speed of the yessels if strong contrary winds are experienced, 





MISCELLANEA. 





Tue Great Pass, part of the extensive new harbour 
works of Alexandria, Egypt, has been completed and formally 
opened. The channel has a minimum depth of S6ft., and is 600ft. 
wide. 


Tue Great Eastern Railway Company has ordered 
another turbine steamer for its Harwich-Hook of Holland 
service. This vessel will be a sister ship to the Copenhagen, and 
will be built by the same builders. 


A NEW station of wireless telegraphy at the Morro, 
Havana, has just been completed, the tower having an altitude of 
250ft. A new station has also been constructed at Santa Clara. 
Stations are also in course of construction at Camaguey and 
Santiago de Cuba. 


’ More stringent regulations have been issued by the 
Admiralty with reference to water-tight doors in his Majesty’s 
ships, They are to be kept closed except when actually required 
for use, and to be perivdically cleaned and overhauled, so as to 
ensure their efficiency. 


In a reply to a parliamentary question, Mr. Haldane 
has stated that the exact capital value of machinery at present 
lying idle in the ordnance factories in the Royal Arsenal cannot be 
given until after the close of the financial year, but it may be 
roughly estimated to be about £250,000. 


WE hear that the Dutoitspan Diamond Mine will close 
on April 24th. The closing has been deferred as long as possible, 
in the hope that the condition of the industry would take a more 
favourable turn. The mine will be held in readiness to resume 
work immediately there is a revival of the demand for stones. 


BRITISH-MADE windmill pumps are said to be gaining 
favour in South Africa and supplanting the American article. 
British makers are also now producing pumps of various types 
suitable for South African requirements. German makers of 
pumps are also turning out a good reliable article which suits local 
users, 

H.M. Consvt at Buenos Aires reports that the Argentine 
Division of Mines has been authorised to purchase—in Europe— 
machinery suitable for boring for water, to the value of about 
£13,000 This is to be used at Commodoro Rivadavia. The 
order, adds the Consul, will probably pass through the Argentine 
Legations in Europe. 


On Sunday last a conference of members of the 
Associated Coalowners of Dean Forest met a deputation from the 
Wages Committee of the workmen’s trade union to consider the 
question of prices of fuel for the spring months, which determine 
the wages rate. It was considered advisable, in order to secure 
contracts, to agree to a reduction of 1s. per ton on fuel, and to 
accept a 5 per cent. reduction in wages. 


Ir was recently officially stated that the draft Order of 
the Local Government Board providing for the federation of six 
Potteries towns was completed, and would be submitted shortly to 
the Councils of Hanley, Stoke, Fenton, Burslem, Longton, and 
Tunstall for their observations thereon. The federation of the 
Potteries is, therefore, now assured. The new borough will be the 
largest in Staffordshire and the twelfth largest in the kingdom. 


AccorDING to an American paper, a most remarkable 
effect of a February hurricane happened at Maholland’s Cove, at 
the entrance tothe Narraguagus River, near Millbridge. A barn 
containing two large cruising launches, two large petrol engines, 
and about 600 Ib. of lead, intended for ballast, was picked up 
from a wharf, blown over a fence of piling 7ft. in height and 
deposited on a bank nearly 500ft. away. The contents were not 
damaged. 

Necortations for getting the Italian wrought iron tube 
makers to join the international tube trade agreement are being 
conducted at Lucerne. The object of the agreement is to define 
spheres of influence for various countries, fixing minimum export 
prices, regulating the make in each country, and preventing the 
accumulation of stocks. The latest makers to join the agreement 
are the French, and this was only accomplished after prolonged 
overtures. 

Tue London County Council has addressed a letter to 
the City Corporation on the subject of the contemplated rebuilding 
of Southwark Bridge, the estimated outlay on which is over 
£500,000. The County Council ask that the Corporation will take 
into consideration the question of the extension of the tramways 
over the bridge simultaneously with its reconstruction, and suggest 
that the Highways Committee should confer with the Corporation 
on the subject. 


THE report of the Hackney Electricity Works for the 
year ending March 31st, 1907, shows that the works costs amounted 
to 0-50d. per unit, and the total cost of generation, distribution, 
and management amounted to 0-73d. per unit, a reduction of 
0-1ld. per unit on the result for the year ended March 31st, 1906. 
With these costs Hackney, for the fifth year in succession, secures 
the record for the lowest costs of generation and distribution of 
electricity in the metropolitan area. 


It is understood that the Postal authorities have under 
consideration an important scheme of direct telephoning between 
England and the Continent, which would ensure an enormous 
additional convenience to subscribers. Experiments are being 
made through the cross-Channel cables by ringing up from sub- 
scribers in England direct to subscribers on the Continent. 
Although some difficulties occurred through inferior telephones 
being used by continental subscribers, conversations were con- 
ducted with the greatest ease as far as the large towns in the 
South of France. 

Tue Associated London Manufacturers’ Committee, 
representing over 330 manufacturers, who take water by measure, 
have sent a protest to the Metropolitan Water Board with regard to 
the interpretation placed upon the Board’s Charges Act, which 
comes into operation on the Ist prox. They complain of ‘‘ unduly 
increased charges owing to the application of the combined supply 
conditions to premises hitherto charged by measure only for all 

urposes, as shown in copies of agreements which have recently 
nm submitted to members of the Committee and other manufac- 
turers for their signature.” 


A reEporT from Berlin states that the shipbuilding 
firm of Schichau, in Danzig, which is employed by the German 
Admiralty in building warships, has been notified that in future 
no Government orders will be given to firms employing 
foreigners, unless such foreigners consent to become German 
subjects. The leading engineer at the Schichau works, an English- 
man, has resigned his position in consequence, as he will not 
consent to relinquish his British nationality. Itis said that similar 
intimations in somewhat less drastic form have been sent to other 
firms engaged in building warships. 


THE Official Circular of the Tramways and Light 
Railways Association for March contains several items of interest 
to members, and indicates the progress made by the various com- 
mittees of the association now sitting. It is announced that 
an annual congress is to be held in various parts of the country ; 
the first one will be held in London in connection with the Franco- 
British Exhibition at Shepherd’s Bush during the first week in 
July. An important decision is given with regard to Standing 
Orders affecting tramways, and a full report of the decision by the 
Court of Appeal in the case of Rhondda Tramways and Taff Vale 
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TO CORRESPONDENTS. 


ga Inorder to avoid trouble and confusion we find it necessary to inform 
corr that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be a lar, 
en legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their ination. No 
notice can be taken of communications which do not comply with these 
instructions, 

De We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


Cc. H. D.—We really do not know. See Greenhill’s article on “ Waves” in 
in the old volumes of the “‘ Encyclopedia Britannica,” and try some of 
the references he gives. 

A. R.—The experiments by Bramwell and Anderson on the transfer of 
heat may be found in a paper read in 1872 before the Institution of Civil 
Engineers, by Sir William Anderson. 

Inspector.—(1) The stress per unit section of the furnace is equal to twice 
the thickness of the plate, divided by the nean diameter, and multiplied 
by the re. lb. is not now used, the limit has been raised to 
4850. &) The strength in compression is probably in the neighbourhood 
of 100 tons. 

W. H. M.—Many and many have been the inventions for getting rid of 
back pressure; we doubt if a single one is in acti neral use at the 

resent time, Where 7 exhaust and inlet valves are used the 
mack pressure can be uced to any desirable degree, but a certain 
amount must always be retained to cushion the piston. See the many 
patented designs before you do anything. 


A letter lies at this office for Mr..Frank B. Aspinall. 
his full address the letter will be sent on to him. 


ERRATUM. 

Srockport Gas Exoive Works.—In our article on this subject in our 
last issue, we stated that Richard Hornsby and Sons, Limited, of 
Grantham, took over the works and business of the Messrs. rew in 
**1896;” this date was a slip for ‘‘1906,” early in which year the arrange- 
ment was concluded. 


If he will forward 
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Rovat Iystirution or Great Briraww.—Friday, March 27th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Radio-active Change in 
the Earth,” by Hon. Robert John Strutt, M.A., F.R.S. 

Tue Lxstirution or Civ, ENGINEERS: NEWCASTLE-UPON-TYNE Assocta- 
TION oF StvpENTs. — Tuesday, March 24th. Visit to the New Graving 
Docks and Shipyard at South Bank-on-Tees, now under construction. 


Tue Faravay Society.—Tuesday, March 24th, at 8 p.m., in the Library 
of the Institution of Electrical Engineers, 92, Victoria-street, S.W. Presi- 
dential address, ‘‘Some Aspects of the Work of Lord Kelvin,” by Sir Oliver 
Lodge, F.R.8. 

Tur Roya. Scorrisnh Society or Arts.—Monday, March 23rd, at 8 p.m., 
in the Hall, 117, George-street, Edinburgh. munication, ‘*On Recent 
Developments in Power Traction on Roads,” by the Right Hon. Sir J. H. 
A. Macdonald, K.C.B., F.R.SS. (L. and E.). 

PuysicaL Socrery or Loypoy.—Friday, March 27th, at 5 p.m., at the 
Northampton Polyte-hnic Institute, Clerkenwell. Dr. C. V. Drysdale will 
bring forward some “Notes on the Plug Permeameter; on the Use of 
Shunts and Transformers with Alternate-current Measuring Instruments ; 
and on Wattmeters.” 

Tae Ixstirvtion or Cryin eee mee eg gy om 2 March 24th, at 8 p.m. 
at Great George-street, Westminster, 8. W. inary meeting. Papers 
“The Curzon Bridge, at Allahabad,” by Robert Richard Gales, F.C.H.> 
M. Inst. C.E. “ The Netravati Bridge, at Mangalore,” by Archibald Scott 
Napier, M. Inst. C.E. Wednesday, March 25th. Students’ visit to the 
Works of the India-rubber, Gutta-percha, and Telegraph Works Company, 
Limited, Silvertown, E. 

Roya Society or Arts.—Monday, March 23rd, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lecture: ‘Fuel and its Future,” by 
Professor Vivian B. Lewes. Tuesday, March 24th, at 4.30 p.m. Colonial 
Section. ‘‘ The Mineral Resources of Western Australia,” the Hon. C. 
H. Rason, Agent-General for Western Australia. Wednesday, March 25th, 
at 8 p.m. Ordinary meeting. “Recent Improvements in Decorators’ 
Materials,” by A. 8. Jennings. Thursday, March 26th, at8 p.m. Howard 
Lecture: “‘ The Navigation of the Air,” by H. 8. Hele-Shaw, LL.D., F.R.S 
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The Price of Speed in Waprships. 


AT the present time, when the financial pro- 
visions for the Navy are prominently before us, one 
is led to reflect upon the continual growth in the 
size and cost of war vessels, and to wonder where 
the increase is going to end. . The cost of the old 
Dreadnought in 1875 was about £55 per ton of dis- 
placement, the cost of the 1907 battleship of that 
name just over £100 per ton of displacement, and 
while the cost per ton has thus nearly doubled, on 
account of the increase of size, the total cost of the 
ship has trebled. The price of the raw materials 
which go to make the finished ship has, we sup- 
pose, on the whole not materially altered in this 
period, and the greatly increased cost per ton is thus 
mainly due to the increase of the amount of labour 
which is put into the material. The successive 
improvements which have taken place in machinery 
have been in the direction of obtaining a greater 
output for a given weight, and this has inevitably 
meant more costly methods of production. It is 
not necessary to dwell on this point, instances of 
the truth of which will immediately occur to any 
one who thinks for a moment on any one of the 
numerous mechanical appliances which go to make 
up a modern warship; but, as a specific instance, 
we will only ask the reader to reflect upon the 
amount of labour which is put into a water-tube 
boiler weighing, say, 10 tons, compared with the 
amount of labour required in a cylindrical boiler of 
the same weight. The increase in cost, both total 
and per ton, may all be attributed to increase of 
speed in one form or another. The spzed of the 
vessels has been steadily increasing, necessitating 
higher-powered machinery, and ‘in order to obtain 
the increased speed without unduly increasing the 
power, length of ship and, therefore, displacement 
must also be increased. Speed of firing the guns 
has increased, leading to more elaborate and costly 





gun mountings, and a whole host of subsidiary 
appliances for handling the ammunition with a 
facility corresponding to the rapidity of fire; and, 
lastly, the increase of muzzle velocity of the pro- 
jectiles has necessitated improvement in the armour 
so that the same weight of it shall have corre- 
spondingly greater resisting power. 

The study of this process of evolution which is 
still going on, the various factors in it, and the 
way in which they react upon each other, is very 
fascinating, but on the present occasion we desire 
to limit attention to the question as affecting one 
class of war vessel—torpedo craft. The problem 
in this class does not involve the same complica- 
tions as in the cruiser or battleship, since armour 
does not enter into the question at all, while the 
weight of armament is a small proportion of the 
displacement, and is governed mainly by consider- 
ations of stability and space. The evolution of this 
type of vessel has, therefore, been almost entirely 
in the direction of increase of speed, and though 
some of the advance has been due to lighter hulls, 
as a result of the employment of high tensile steel, 
the main factor has been the successive improve- 
ment in the propelling machinery. The Lightning, 
the earliest vessel of the type, in 1877 attained the 
“unprecedented” speed of 17 knots, and was 
followed by a number of second-class torpedo boats 
of small displacement and about the same speed, 
some of which were intended to be carried on 
board battleships and cruisers. They had special 
arrangements for filling their boilers with hot water 
from the boilers of the parent ship through «a hose 
connection on the vessel’s side, with the idea that 
the boat could be lowered into the water and steam 
raised in a very short time and the boat despatched 
to deliver an attack on an enemy not many miles 
distant. 

The possibilities of circumstances arising in actual 
warfare for such a use of these boats without 
hampering the movements of the parent ship was 
seen to be remote. The additional “top hamper”’ 
which the carrying of them entailed was objection- 
able; they were extremely frail and liable to 
damage in the operations of hoisting and lowering ; 
they were not very seaworthy and, of course, could 
not be lowered except in smooth water, and they 
consequently soon ceased to be carried. Though 
torpedo dropping gear is still fitted in the larger 
steamboats carried on board big ships, it has never 
been seriously proposed to return to a small torpedo 
boat carried on board. These boats were followed 
in the eighties by a number of first-class torpedo 
boats which, as they were capable of keeping the 
sea in moderate weather, may be considered as the 
real starting point in the line of sea-going torpedo 
craft. Their trial speeds were about 20 knots, and 
their indicated horse- power varied from 700 to 1500. 
The latter of these have in the last year or two 
been re-boilered with water-tube boilers in place of 
the locomotive boilers with which they were origi- 
nally fitted. Following these, in the early nineties, 
came the larger boats Nos. 91, 92, &c., the first to 
be fitted with water-tube boilers. They dis placed about 
120 tons, the indicated horse-power was about 2000, 
and the speed 23 knots. The possibilities of the water 
tube boiler had for some time been under obserya- 
tion, and the great advantage which the small tube 
or “express” type gave in point of steam-giving 
capacity on a small weight made possible a large 
advance in size and speed, and the torpedo boat 
destroyer was evolved. Thenceforward torpedo 
craft became divided into two distinct classes—the 
torpedo boat proper and the torpedo boat destroyer 
—and we need only, in the course of the present 
article, follow the development of the latter. The 
first torpedo boat destroyers had a speed of 27 knots 
on trial with about 4500 indicated horse-power, and 
they displaced about 250 tons. As might be 
expected in vessels so large a step in advance of 
their predecessors, they did not live up to their trial 
performance on service. Following these, in the 
closing years of the last century, came the 30-knot 
boats, in which the displacement was further 
increased to about 360 tons and the indicated horse- 
power to 6000. Up to this time it was the custom 
to specify that the trials should be run carrying a 
certain load on board, and this load gave to the boat 
a displacement less than it would have on service, 
and, as in the case of the previous class, the speed 
fell off by two to three knots after the boat was 
commissioned. In the three vessels, Express, 
‘Albatross, and Arab, tried about the same time, an 
attempt was made to exceed the previous results by 
two or three knots, but the results were disappoint- 
ing. The displacement in these boats was in- 
creased to about 450 tons and the indicated horse- 
power to 7500 in the case of the Albatross, to 9000 





in the case of the Express, and it almost appeared 
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that the limit of power had been reached with 
reciprocating engines of the type required in des- 
troyers. As the result of experience with 
some of the 30-knot boats at sea it was deemed 
necessary in the “ River” class which followed to 
increase the scantlings of the hull, and the displace- 
ment was increased to about 600 tons. The 
indicated horse-power was not advanced, remaining 
at 7500, consequently the speed was not so ambitious, 
but a departure was made in running the trials of 
these boats at their sea-going displacement. They 
all attained their designed speed of 254 knots easily, 
and have maintained it on service, and except in 
dead smooth water they are on account of their size 
superior in speed to any of their predecessors. In 
the meantime the turbine was being steadily 
developed, and the Viper had shown that with this 
form of propulsion speeds were possible which from 
previous experience seemed out of reach with 
reciprocating engines. The experiments with oil 
fuel at the same time showed that by this means 
steam production could be increased, and it was a 
logical conclusion to combine the oil-fired boilers 
with turbine engines, so that the latter could take 
full advantage of the increased capacity of the 
former. The result was the “Tribal” class, where 
the displacement is increased to nearly 900 tons and 
the horse-power to 15,000. The combination of oil 
fuel and turbines is still further to be tested in the 
Swift, now nearing completion, where the designed 
speed is 36 knots, which is estimated will be 
obtained with 30,000 horse-power, and the displace- 
ment is no less than 1800 tons. 

The preceding sketch of the development of the 
destroyer is necessarily brief, and some details have 
been omitted, but it serves to show at what price 
speed has been obtained. Exceptin the case of the 
Amaxon and the Saracen of the “ Tribal ’’ class, and 
the Swift, which carry 4in. guns, none of these des- 
troyers carry anything bigger than a 12-pounder, and 
as regards torpedo armament there is little to choose 
between any of them. The larger vessels have, of 
course, better sea-keeping qualities, and higher 
possible speeds in rough water; but apart from this 
practically the only advantage gained by the increase 
in size has been that of speed. From the trial 
results of the “Tribal” class the Swift should 
reach her 36 knots, providing propeller difficulties 
do not intervene, and it is not difficult to predict 
what still further increase in speed would involve. 
To get 40 knots would mean a vessel of 3000 tons 
displacement with about 55,000 horse-power. The 
cost of the Swift is given in the Estimates as a 
quarter of a million; the cost of the 40-knotter 
would be nearly half a million. It may reasonably 
be asked, are we getting an adequate return for the 
outlay on these vessels? and is the increase in 
speed which has been obtained sufficient justifica- 
tion for the very great increase of size? 

It appears difficult as the size and speed increases 
to increase the fuel capacity in proportion, and con- 
sequently the price paid for speed is not only the 
increased monetary cost but a diminution of the 
radius of action. In a previous article—see THE 
ENGINEER of January 10th—we pointed out that 
the “Tribal” class compare unfavourably with the 
earlier 30-knot destroyers in this quality. In the 
Swift the deficiency is even more glaring. The oil 
capacity of this vessel is given in the Estimates as 
180 tons, which at full speed. will give a radius of 
action of under 300 miles, while at 13 knots it will 
be under 1000 miies. Possibly provision is to be 
made for additional stowage above the 180 tons 
which is the capacity at load draught, otherwise it 
is difficult to see what possible use a craft with 
such a limited radius of action can have.. The 
results which have been obtained are, as we pointed 
out in the article previously referred to, very grati- 
fying; much valuable experience has been gained, 
and in this respect the vessels so far completed have 
fully justified the expenditure upon them. It must, 
however, be patent to every intelligent observer 
that we have in the later vessels reached a point, if 
we have not already gone beyond it, where the gain 
in speed is no longer commensurate with the cost 
of obtaining it, both in money and diminution of 
radius of action, and we shall be surprised if the 
sixteen new destroyers to be commenced under this 
year’s programme do not show that this fact has 
been appreciated. 


The Durability of Steel. 


It goes without saying that the durability of 
every material of construction is of importance. 
The word may be used, however, in various senses, 
and it is well to be precise. By the durability of 
steel we mean its power of doing the work for 
which it was intended without breaking, or_crack- 





ing, or wasting. Thus a steel ship will last for a 
given number of years with or without heavy repairs. 
How many depends on what we have called the dura- 
bility of the material of which she is made. 
Precisely the same thing holds good of boilers or 
bridges—of, in short, any and every engineering 
structure. Now on these points the test house 
cannot supply any information, because it only deals 
with what is known in general terms as the 
strength of the metal. But it can tell us nothing 
about corrosion or fatigue, for these things do not 
come within its ken save under very exceptional 
conditions, with which just now we have nothing 
to do, because we are confining our attention to 
ordinary everyday commercial testing. Informa- 
tion about the things named above can only be 


obtained from experience, and the results of experi-. 


ence are not sufficiently published. This circum- 
stance gives exceptional value to a paper “ On the 
Effect of Work and Time on the Properties of Mild 
Steel,” read by Mr. John H. Heck before the 
North-East Coast Institution of Engineers and 
Shipbuilders last November, and published, with 
the discussion which ensued, in the “ Transactions ”’ 
of the Institute within the last few days. 
paper occupies only a few pages, and might have 
been expanded, perhaps, with advantage. Mr. 
Heck, however, obviously holds that brevity is the 
soul of wit, and we shall not gainsay him. 

Two points are brought forward for consideration. 
Does mild steel deteriorate in character as time and 
work proceed? Is steel more likely to suffer from 
corrosion than iron? If we look back at the 
history of steel failures—and they have been 
neither few nor unimportant—we think it will be 
seen that they have all occurred during the youth 
of the part which failed. Thus we have boiler 
plates cracking; but the crack has usually appeared 
just after the boiler had been put into service— 
sometimes before it had left the maker's yard. 
Indeed, it has come to be understood that if a plate 
or a bar will stand for a year it may be trusted to 
stand for a great many years, at least so long as the 
stress does not set up bending backwards and for- 
wards, as in the “panting” of aboiler end. Nearly 
all that is written about the untrustworthiness of 
steel and the well-deserved criticisms which are 
passed on it are the result of events or catastrophes 
in its early life. Steel has, no doubt, very often a 
tumultuous youth; but we have only to mark the 
course of events to see that in middle age it is 
trustworthy, and Mr. Heck confirms the view that 
in old age it is beyond reproach. The question of 
corrosion is on a different footing, and steel may be 
either the victim or the criminal. The conditions 
determining which réle it-will fill cannot yet be 
considered settled. 

Mr. Heck was some twenty years ago employed 
as an inspector of materials by Lloyd’s. Recently 
he has had opportunities of seeing how the steel 
which he passed has comported itself. He has had 
access to old plates and bars and angles, to old 
boiler shells and boiler furnaces, to plates cut out 
of ships which had been in collision, tofurnaces which 
had come down from overheating. The results of 
his inquiries have been altogether satisfactory. 
“Tt is,” he says, “ of value to note that the samples 
which were tested for tenacity broke practically 
within the limits required by the rules when the 
material was made. In no case was the tenacity 
above, and in only a few instances was it below, 
the lower limit, and even in these few exceptions 
the difference was trifling, and confined to those 
samples which were corroded or in which the sur- 
face and section was not uniform. In the majority 
of cases, after the samples had been pulled asunder 
to determine the tenacity, the broken pieces could be 
bent cold through an angle of 180 deg.” Con- 
cerning corrosion Mr. Heck tells us that he has not 
found any difference between iron and steel, if we 
except the curious fact that while a corroded steel 
plate maintains its original character, a corroded 
iron plate does not. So far age has no effect. 

Coming now to boiler plates, it is interesting to 
learn that samples which were cut from furnace 
plates which had been exposed for many years to 
the very intense heat stood the most severe 
mechanical tests. The elongation of the material 
on a length of 8in. was measured in all the pieces 
tested for tenacity, and is considered satisfactory 
when allowance is made for damaged and corroded 
surfaces, and the variation in thickness and section 
at different portions of the length. He gives the 
reasonable life of a mild steel marine boiler at 
twenty years, and that of an iron boiler at ten 
years, and we have these estimates, it seems, on the 
fact that iron deteriorates by heating and cooling, 
and mild steel does not. Indeed, none of the 
samples of old iron which he tested were satis- 
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factory; “some of the old and thick samples 
indeed, broke off in pieces directly they were touched 
by the shears.” We take it for granted that this 
defective iron could not have been more than 
twenty years old. We know that the stringers jn 
wooden ships, bars from 8in. to 12in. wide and din 
to lin. thick, and some 20ft. long, made from fifty 
to seventy years ago, are tough and ductile stil] to 
such an extent that they can be cut off into lengths 
and rolled directly without piling into “black plates” 
for cask making. 

The speakers who took part in the discussion for 
the most part confirmed Mr. Heck’s views. There 
were dissentients, however, who held that steel*was 
more liable to corrosion at sea than iron. This 
seems to be a matter of individual experience: ang 
omthe-whole, we are inclined to support the view 
that steel is more liable to succumb to adverse cir. 
cumstances than is iron. Nor was iron without its 
defenders. Thus, Mr. Gibson, writing from Birken- 
head, and no doubt giving Laird’s experience, says :— 
“Tron of good fibrous quality is less easily fatigued 
than steel, amd will stand vibratory strains better. 
We-had a striking instance of this in connection’ 
withthe main bearing bolts of the engines of the 
earlier destroyers, which bolts were made in stud 
form, Fracture after fracture occurred with steel 
bolts of various tensile strengths; and it was only 
on the adoption of iron for these bolts that satisfac. 
tory results were achieved. The iron used for 
the purpose was Whitwell’s special Admiralty cable 
iron, which was adopted aftera series of testscf various 
makes of iron, showing that it was the most suitable, 
that is, a fine iron with a reserve of quality or 
nature having been finished in the rolling mill just 
at the point when it began to make fibre, an 
important factor for subsequent smithing purposes, 
which develop the value of the iron. The breaking 
strain of this iron, after heating and working, was 
24 to 244 tons, with a stretch in 8in. of 27 to 32 
per cent.” 

It will be seen that this statement is somewhat 
beside the mark. Mr. Heck deals not with the pre- 
sent but with the past. He does not express an 
opinion as to the relative merits of steel and iron 
in the early days of their lives as bolts or plates or 
bars, but of the effect which age and more or less 
hard work have had on their constitutions. There 
was practically no discussion, however, on these 
points. Everyone agreed with Mr. Heck. The 
most that was urged in favour of iron was that 
good iron was an excellent material—better than 
steel, indeed, in a few cases. The expression of 
opinion all centred on corrosion, a question which, 
as we have said, had only secondary importance in 
Mr. Heck’s paper. One point of much interest to 
railway engineers was, however, brought out by 
Mr. Hobson, who said that on some railways the 
water was so peculiar that only Yorkshire iron 
could be used for shell plates, steel corroding rapidly. 
Thus the Crown agents, who generally order steel 
boilers, will have nothing but Yorkshire iron for the 
Ceylon railways. 

On the whole Mr. Heck has reason to be well 
satisfied. In the main his statements remain 
uncontradicted. So far as can be seen, good mild 
steel remains good mild steel till the end of its 
days; at all events under the conditions of sea life, 
whether in hull or boilers. That it is more liable 
to corrosion than iron appears to be probable but 
not certain. Finally, we may say that a short 
practical paper, such as this was, is a difficult thing 
to produce, but its merits are of a high order, and 
will not fail, we hope, to receive due recognition. 


The Atlantic Propeller. 


THE late Mr. Griffiths is credited with the saying 
that no fairly well-designed propeller that can be 
fitted to a given ship will be better or worse than 
any other propeller by more than 10 per cent. The 
statement may mean nothing or a great deal. Its 
value here consists in the proof which it affords that 
a man of very wide experience did not believe that 
much improvement on existing designs was to be 
anticipated. As matters stand there is no such 
thing as a general formula which will certainly 
satisfy the conditions of maximum efficiency. The 
reason is that the screw propeller is the slave of 
environment. It never commands the situation. 
On the conditions under which it works depends the 
satisfaction or the reverse which it will give to its 
designer, and apparently small and insignificant 
alterations in the working conditions may be very 
powerful factors in making or marring it. 

The unavoidable result is that propellers are de- 
signed by rule-of-thumb, or, if the reader pleases, by 
trial and error. Superintending engineers to steam- 
ship companies have each his own idea as to what 
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a propeller should be, and those ideas, far from being 

based on whim or caprice, are the result of pro- 

longed experience and many, and often expensive, 
trials. ‘There is therefore in existence a great deal 
of valuable information about the screw propeller 
which remains unpublished. It represents profes- 
sional secrets, so to speak, and does not find its 
way into books or papers. Thus, to take the case 
of H.M.S. Dreadnought, tedious and costly trials 
have been carried out in order to arrive at propellers 
of maximum efficiency for her. It is not probable 
—it would certainly be most undesirable—that the 
information acquired in this way by the Admiralty 
should be given to the whole world. Literature 
suffers, it is true, but that is a minor matter. 

Leaving propellers in general, let us consider how 
far the conditions we have indicated affect 
Atlantic propulsion, The service on the Atlantic is 
sui generis. The ships are the largest in the world, 
and the speeds attained the highest. This is true, 
even if we leave out the latest flyers, and speak 
only of such boats as the Carmania or the Oceanic. 
It is not stretching our argument too far to say that 
the Atlantic propeller may well be different from 
that suitable for service in the Pacific, the Indian 
Ocean or even the Mediterranean. A Cape mail 
boat has her propellers in an environment different 
from that prevailing in the Atlantic. Not only are 
hulls different in form, but the variations in 
draught, the speed, the prevailing winds, and many 
other factors are dissimilar. It is not likely that the 
superintending engineers of the various lines can 
agree as to what is and is not the best propeller. 
Every man must grind his own axe; and no one 
need be surprised or disappointed save those who 
think that it is possible to construct a theory of the 
serew propeller which will enable a man to cast pro- 
peller blades with the absolute certainty that they 
will be the very best which it is possible to use. 
We have very little doubt—confining our attention 
to Atlantic liners—that the propellers fitted to such 
ships as the Etruria, Teutonic, or Paris are so far 
satisfactory that no material improvement would be 
effected by changing them for other screws of 
different proportions. But this cannot well be the 
case with the latest liners. It appears that a cer- 
tain amount of finality having been reached, the 
turbine has introduced a novel and yery disturbing 
factor, and a new course of trials and errors has 
become necessary. ~ 

There are two potent influences affecting the 
performance of every propeller—to wit, its speed of 
revolution, and its position with regard to the hull 
of the ship. Now it.seems to be fairly well 
established that there is a speed, that is to say, a 
velocity of rotation, which is better than any other 
for an Atlantic liner. That is, as has already been 
stated in our pages, about 80 revolutions per minute 
for a speed in knots of not less than 20. For the 
reasons we have already given, it must not be taken 
that the approximate rate holds good for Cape Mail 
boats or P. and O. services. It may or it may not. 
With this we have just now nothing todo. The 
Atlantic liners have to be driven through head seas, 
to say nothing of other adverse or favourable con- 
ditions which are more or less peculiar to the 
Atlantic Ocean service. If now we take it that 
trial and error—in other words,, long experi- 
ence—have proved that 80 revolutions are the best, 
as a matter of course certain limitations in 
pitch, diameter, and surface, follow as necessary 
concomitants. This being so, what shall be said 
of propellers running at at least twice that speed ? 
Is it not clear that entirely new ground is broken ? 
The proportions of the high-speed propeller must be 
different from those of the slow-speed screw. It 
would not, for example, do to retain the same 
diameter and flatten the pitch by’one half; neither 
would it serve to reduce all dimensions in proportion 
to the speed. The designer has to begin all over 
again ; and he has this difficulty to contend against, 
that not only is there very little information in 
existence to help him, but that little, so far as it is 
based on direct experiment made by other steamship 
companies, must remain a sealed book to him. The 
second difficulty is that the propellers have to be 
Placed in positions with regard to the hull away 
from the stern. A propeller which might do very 
Well close to the rudders may be by no means the 
best for a place 100ft. forward of the stern post. 

The conclusion of the whole matter is, then, that 
Atlantic propellers for turbines have in a sense now 
to be evolved from the inner consciousness of the 
designer. It has taken years to arrive at a satis- 
factory propeller for the predecessors of the turbine 
Steamer, and it is not unlikely that even more time 
may be spent before the problem can be said to 
have arrived at a fairly satisfactory solution for the 


century of unwearied effort on the part of the mathe- 
matician, the engineer, and the shipbuilder, has left 
the whole question in such a position that the 
designer cannot take from his shelves a single 
treatise which will aid him in his search or give 
him counsels of perfection. Of one thing, how- 
ever, he may remain certain—whatever results he 
obtains on the Atlantic Ocean, it will always be 
possible for many years to come to design some- 
thing better—a circumstance which may spur his 
energies and prevent him going to sleep. 


The Trades Disputes Bill. 


THE first case which serves to illustrate the full 
force and effect of this iniquitous statute came 
before the High Court in the course of the present 
week, As our readers are probably aware, if one 
man maliciously and without reasonable and pro- 
bable cause sets the criminal law in motion against 
another he becomes exposed to an action for 
damages. That is good law and good sense; but it 
would seem from the judgment of Mr. Justice 
Darling in the case above mentioned that a trade 
union may prosecute as much as it likes without 
becoming exposed to the least risk. The facts are very 
simple. It appears that a man who published a 
souvenir of the congress of the Railway Women’s 
Guild was charged with having obtained advertise- 
ments for it by alleging that it was an official 
publication of the Amalgamated Society of Rail- 
way Servants. For this alleged offence he 
was prosecuted by the society on an informa- 
tion sworn by Mr. Bell, M.P. Having been 
acquitted, he brought an action for malicious 
prosecution. The society relied on S. 4 of the 
Act of 1906, which provides that “An action 
against a trade union, whether of workmen or 
masters, or against any members or officials thereof, 
on behalf of themselves and all other members of 
the trade union, in respect of any tortious act 
alleged to be committed by or on behalf of the 
trade union shall not_be entertained by any Court.” 
In giving judgment, Mr. Justice Darling pointed 
out that the Act of 1906 was admittedly passed for 
the purpose of reversing Mr. Justice Farwell’s 
judgment in the Taff Vale case, where he said: 
“Tf the contention of the defendant society were 
well founded, the Legislature has authorised the 
creation of numerous bodies of men capable of 
owning great wealth, and of acting by agents with 
absolutely no responsibility for the wrongs they 
may do to other persons by the use of that 
wealth and the employment of those agents.” 
His lordship then found for the Society, saying 
that, “From the humiliating position of being 
on a level with other lawful associations of his 
Majesty’s subjects, the statute of 1906 has relieved 
all registered trade unions, and they are now super 
legem.” In the result, although it is possible that 
the action might not have succeeded on other 
grounds, the plaintiff was wholly deprived of his 
remedy. Wetrust that the attention of those who 
may be our legislators hereafter will be arrested by 
this important case. In commenting upon this 
mischievous Bill when it was under discussion 
before Parliament, we pointed out that it would 
encourage the broadcast dissemination of libels. 
It seems that prosecutions may also be undertaken 
with absolute impunity. 
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Panama. By Lindon W. Bates. New York 
Press. 1907. pp. 554, 8vo. 

Tuts book is practically a reprint of letters relating to the 
Panama Canal written for the New York Press by Mr. 
Lindon Bates last year. The editor, in introducing the 
book, says that “the service which Mr. Lindon W. Bates 
has performed is of such value to our nation, and to all 
civilisation, that there ought to be no unnecessary restric- 
tion on the dissemination of his masterly articles among 
the members of his profession and the public at large.” 
Mr. Bates is of opinion that the need to America, and 
to the world, of the Isthmian waterway is so axiomatic 
and so imperative that its construction has become a very 
corner stone of the national policy, and that so radical is 
the necessity for its creation that there would be full 
warrant “for the basic premise, the Canal at any cost.” 
But while Mr. Bates holds the opinion that there is 
every warrant in commercial outlook and military 
necessities for a canal constructed at a reasonable cost, 
there is nothing to justify the expenditure which the 
Canal, if carried out on the present lines, will require. 
His object in writing the papers reproduced in the book 
under notice was to show that the present scheme is 
impracticable, both from a financial and engineering point 
of view; and that there is an alternative course which is 
simple, national, and cheap. 

Congress has so far appropriated a sum of 30 millions 


Retrieval at 


level of 85ft. Beyond this amount Mr. Bates estimates 
that there are “monumental deficits” in sight, which he 
calculates, on the present rate of expenditure, will 
amount to 21 millions of pounds more than the sum 
appropriated before the Canal is finished. 

The book generally is intended to show that what. is 
termed the 85 level is a huge mistake, and that the Canal 
can be constructed at far less cost and risk. He shows 
that there are good grounds for supposing that the pro- 
posed site for the great dam at Gatun, instead of resting 
in every part on rock, when constructed will “rest almost 
nowhere upon rock.” This monster dam, upon which 
the whole success of the Canal depends, is to hold back a 
lake having an area of 17 square miles, with a depth at 
the dam of 85ft. Its length will be 8640ft., and its height 
in the deepest part 135ft. Such borings as have been 
taken—and these the author considers entirely inadequate 
to ascertain the nature of the substratum—appear to 
indicate that there will be an underground current below 
the base of the dam, and that there are no methods 
practicable of cutting this off. 

The alternative scheme propounded by Mr. Bates, 
which was described in a pamphlet published in 1905, and 
noticed in THE ENGINEER of May 26th, is the submergence 
of the low, swampy land lying at the Atlantic and Pacific 
ends of the Canal by building three low dykes or embank- 
ments, and so’ forming two lakes, one 12 miles and the 
other 5 miles long, thus reducing the length of excavation 
for the Canal to 30 miles instead of 47, as now being 
carried out, and the height of the summit level between 
Mindi and Baca to about half. The depth of water 
in these two lakes would be sufficient for the navigation 
of the largest vessels afloat, and, owing to the width of 
the waterway, there would be no occasion for restricting 
the speed. and the time occupied in the passage would 
be reduced from 14 to 10 hours. The cost of the em- 
bankments is estimated at a quarter of a million pounds. 





SHORT NOTICES. 


Plane Surveying. By John Clayton Tracy. London: 
Chapman and Hall, Limited.—In the preface the author 
states that this book has been written to meet the 
requirements of the new methods of teaching surveying, 
especially of those methods developed in connection with 
summer courses, where much of the instruction previously 
given in the class-room is transferred to the field. It 
is intended to be a text-book and pocket-book combined. It 
does not cover the whole field. of surveying, but treats very 
fully the fundamental principles and methods employed. It 
also deals with the theory of surveying, and includes many 
practical suggestions. It contains a considerable amount of 
information carefully arranged, and as a book of reference it 
will be found to be most useful. 

Some Quick and Easy Methods of Calculating. By Robert 
Gordon Blaine, Assoc. M. Inst.C.E. Third edition. London: 
E. and F. N. Spon, Limited, 57, Haymarket. Price 2s. 6d. 
—As the title implies, this small book gives examples showing 
how rapid calculations can be made with a slide rule. The 
author does not enter into the theoretical principles under- 
lying the construction of the instrument, but confines the 
matter solely to explanations of how to use the slide rule in 
the simplest manner to obtain the best results. His explana- 
tions are clear and concise, and though the book is really 
intended for beginners, we feel sure that there are many 
others who could read it with advantage. 

Willing’s Press Guide, 1908. By James Willing, Jun., 
Limited. London: 125, Strand, W.C. Price 1s.—The 
thirty-ffth annual issue of this book has been revised and 
brought up to date. The book contains a concise index to 
the Press of the United Kingdom, containing all the news- 
papers, magazines, reviews and periodicals, annuals, guides 
and directories, journals, proceedings, reports, and transac- 
tions of learned and other societies. It also gives particulars 
of their time and place of publication, price, &c. Among 
other information, there is a list of telegraphic, news, and 
reporting agencies, and also a list of the principal colonial and 
foreign journals. 

Hazell’s Annual for 1908. Edited by W. Palmer, B.A. 
(Lond). London: Hazell, Watson, and Viney, Limited, 52, 
Long Acre, W.C. Price 3s. 6d. net.—The twenty-third 
edition of this book has been brought up-to-date, and it now 
contains numerous facts and figures which are most likely to 
be appreciated by business men and others during the year 
1908. A number of new biographies have been added; also 
articles on consols and national credit, the Franco-British 
Exhibition, Olympic games, the new office of public trustee, 
and the new colour photography. 





BOOKS RECEIVED. 
Les Flottes de Combat en 1908. Paris: Librarie Militaire 
Berger, Levrante and Cie. Price 5f. 
Steam Turbines. By Carl C. Thomas. 
London: Chapman and Hall. Price 17s. 
Jahrbuch der Schiffbautechnischen Gesellschaft, Neunter 
Band, 1908. Berlin: Julius Springer. Price 40 marks. 
Théorie des Canons a recul sur Vl Affit. By F. Rausen- 
berger. Lausanne: Imprimerie, Georges Bridel and Cie. 
Die Hochofenschlache in der Zementindustrie. By Dr. 
Hermann Passau. Wiirzburg: A. Stubers. Price 6 marks. 
Kontinuierliche Balkenbriiken aus Eisenbeton in Theorie 
und Ausfiihrung. By 8. Zipkes. Zurich and Berlin : Arnold 
Bopp. 
The Polarity of Matter, By Alex. Clark, M.A. London: 
Gall and Inglis, 25, Paternoster-square, E.C. Price 3s. 6d. 
net. 
Bau Rationeller Trancisturbinen-Laufriéder. By Viktor 
Kaplan. Munich and Berlin: R. Oldenbourg. Price 9 
marks. 
How to Estimate : Being the Analysis of Builders’ Prices. 
By John T. Rea. London: B. T. Batsford, 94, High 
Holborn. Price 7s. 6d. net. 
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New South Wales. Vols. xv.—xvii. 1900-2; also Vol. xxii., 
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ater liners, It is not without interest that half a 
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MACHINE CYLINDERS 
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LARGE GRINDING MACHINE. 


FOR grinding the peripheries of the large cylinders used in 
printing machinery, a machine has recently been built by | 
Beyer, Peacock and Co., Limited, Manchester, which has | 
one or two interesting features. By reference to the engrav- 
ings given above, it will be seen that it is the object 
operated upon, and not the grinding wheel, which is | 
caused to travel. By this means a steady base, and one not 
liable to wear and tear or require adjustment, is obtained. 
The longitudinal traverse of the cylinder is obtained by 
carrying it in special headstocks, which are mounted on 
the main table of the machine. At the same time the 
cvlinder is caused to rotate by the gear-driven head- 
stock shown. The work table is actuated by power, 
and has means for adjusting the length and rate of its 
travel. On this table are bolted the fast and loose 
headstocks, each of which is fitted with an inner barrel pro- 
vided with a cupped bearing to fit the journal of the cylinders. | 
The fast headstock is provided with a face-plate, having on its 
periphery a circular rack, and this engages with a pinion 
mounted on a shaft driven by a speed cone. The face-plate is 
provided with a Clemant’s driver, the pins of which engage 
with holes in the end of the cylinder to be rotated, the speed 
of revolution being alterable by the cone. The grinding 





| nected to the feed lever. 
| clutches and the lever which moves the ratchet pawl. 


wheel is 30in. diameter, and is supported by a hard steel 
spindle running in bronze bearings. The slide which carries 


| the wheel has a fine longitudinal adjustment to enable the 


wheel to grind up to a shoulder. A self-acting feed is also 
applied to the grinding wheel slide, being actuated from the 


| work table by means of stops and a reversing lever con- 
This in turn operates the reversing | 


The 
feed is variable, easily adjustable, and a very fine hand feed 
is available for finishing off purposes. The machine is 


driven by a constant-speed electric motor, the grinding spindle | 
being actuated by an endless belt working round jockey | 


| 


| 


pulleys, so that the slide can be adjusted without altering the | 


tension of the belt. The machine will take cylinders 32in. 
diameter by 72in. long, and its proportions are sufficiently 
massive to prevent vibration. 








THE suggested uses for tantalum cover many branches | 


of industry where a metal of great hardness, high melting point, 


and freedom from attack by the majority of chemical reagents is ites enh Seedia. 


required. The importance with which future applications of the 


| for different boiler pressures. 


DISPUTED POINTS IN STEAM ENGINE 
THEORY. 


PROFESSOR A. L. MELLANBY, D.Sc., of the Glasgow Tech- 
nical College, in a communication to the Royal Philosophical 
Society of Glasgow on this subject, states that although much 
engine testing has been done few people have ever inquired 
into the reason why one type of engine should be more 
economical than another. In the domain of engineering, 
science and practice had little in common at the present 
time. The chiefreason for this he suggests is the reluctance 
of the mathematical investigator to put his thermodynamic 
equations to the test of experiment. The first point the 
author seeks to bring out is the ignorance existing among 
engineers as to the best mean pressure to be used in engines 
He contends that, although it 


| is generally assumed that efficiency would be obtained by a 


| 
| 


metal is viewed by the pioneers in its production on a commercial | 
scale may be judged by the fact that during the last three years | 


over 200 patents have been secured by them. 


large number of expansions, very elementary reasoning shows 
that this cannot be the case. Results of actual experiments, 
which the author gives, point to the fact that a comparatively 
small number of expansions with a high mean pressure gives 
Touching upon the missing quantity 
Professor Mellanby maintains that the reasons for this loss of 
steam is not yet fully known, but that it is generally assumed 
to be due to what is spoken of as “‘ initial condensation. 
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For many years this explanation has satisfied the vast 
majority of engineers, but he proposes to show that as a 
theory it leaves much to be desired. It is pointed out that 
the amount of initial condensation depends upon the 
temperature fluctuations of thecylinder wells, and that if these 
fluctuations were known the problem would be almost solved. 
The author gives accounts of various experiments that have 
been made to measure these temperature ranges, special 
attention being given to the work done by Callendar and 
Nicolson at Montreal. These experimenters showed that 
when the steam had a temperature range of about 120 deg. 
Fah., the metal next to the steam only fluctuated through 
7 deg. Fah. From this observation it is apparent that 
cylinder condensation can only be of a very small order, and 
that the remaining part of the missing steam is in all 
probability due to valve leakage. Professor Mellanby gives 
some account of experiments that have been carried out at 
the Glasgow Technical College upon the steady rate of con- 
densation upon metal surfaces, and shows that even in the 
most favourable circumstances this is very limited. He also 
points out that, contrary to all generally expressed opinion, 
superheated steam condenses quite as readily as saturated 
steam. Further experiments are cited which indirectly show 
that the initial condensation theory can only be true toa 
limited extent. From one of the examples which is given it 
is pointed out that if there is this large initial condensation 
it follows that the colder the cylinder walls the more readily 
the water collected on these walls would be converted into 
steam. In concluding the paper the author appeals to all 
those in a position to do research work to carry out some 
investigations upon the condensation of steam upon metal 
surfaces, and he points out that until this is satisfactorily 
settled engineers in their attempts to improve the consump- 
tion of their engines will only be groping in the dark. 





TESTS OF A VERTICAL GAS ENGINE. 


A SERIES of tests of a vertical four-cylinder gas engine, 
coupled to a dynamo built by the General Electric Company, 
has been carried out by Crossley Bros., Limited, at Messrs. 
Lister and Co.’s mill at ‘Manningham, where the combined 
plant is used for generating electricity for driving and lighting 
purposes. The gas is obtained from a suction gas plant using 
anthracite as fuel. The engine is ‘designed to develop 
187 brake horse-power as a full working load when running 
at 250 revolutions per minute, and has cylinders 14in. by 
16in., and the dynamo is rated at 140 kilowatts, or about 
10 per cent overload on the engine, which has been success- 
fully developed for periods of one hour without trouble from 
pre-ignition. The trials, we are informed, were carried out 
under ordinary working conditions. Tests Nos. 1 and 2 each 
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Test No. 3.—Taken January 1st, 1908. 











Mean average load during five-hour test| 427 amps. 219 volts | 95°5 K. W. 
Cort ling B.HLP., ing 87 per) 93°5 x 1000 _ 100 
cent. efficiency of dynamo at 66 pol gS ae WBE. 
cent. full load 
Total coa) used in five hours — 741 Ib. 
Lb. of coal per K.W. hour .. a2) 1°58 Ib. 
ox "OD 
Lb. of coal per B.H.P. } Tal 1°03 Ib. 
of coal 1 nour 5x 14 03 Ib. 








‘The accompanying indicator diagrams were taken at the 
trial, and speak for themselves. 





THE CLYDE AND NAVAL SHIPBUILDING. 


MEASURED by the amount of work on +*.e stocks of those 
Clyde shipbuilding establishments where naval ships are 
usually more or less in evidence, there is at present scarcely 
anything of consequence under way for the British Govern- 
ment. The only items of a naval character showing in the 
yards are several torpedo destroyers of the ‘‘coastal’’ type 
under construction at Dumbarton, and a number of destroyers 
for the Brazilian Navy in the works of Yarrow and 
Co., Scotstoun. Afloat in the fitting-out basin attached to 
several yards, however, there are still a few vessels more com- 
mensurate with the productive capabilities of the establish- 
ments equipped for the heavier class of naval work. In 
some of the engine shops also operations are progressing on 
powerful machinery for vessels which are being built in the 
Royal dockyards. In the Fairfield Shipbuilding Company’s 
fitting-out basin, is the first-class cruiser Indomitable, 
launched in March last, and in the basin of John Brown and 
Co., Limited, Clydebank, is the sister ship Inflexible, 
launched in June. Both these vessels are now in the later 
stages of completion, and to all outward appearances—and 
so far as the uncertainty of Admiralty processes of carrying 
out original designs admits of judging—they are nearing the 
stage when they may be put to tests of their machinery and 
steaming powers. Along with the type ship Invincible these 
vessels are due, as per original contract, to be tried next 
month. The battleship Agamemnon, Jaunched from the 
stocks of William Beardmore and Co., Limited, Dalmuir, in 
June, is also still undergoing the final stages of fitting out at 
the firm’s tidal basin. She was recently in dry dock at 
Govan, where she was provided with a new rudder, but is 
again at Dalmuir. Some delay in her case, as in that of 
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extended over a period of ten hours continuous running, 
while No. 3 was for’a period of five hours. The stand-by 
losses on the suction plant during each night are represented 
as an average of 80 lb. to 90 1b. of ccal per night. The 
following figures speak for themselves, but it may be added 
that the cyclical speed variation was less than 1 per cent., 


while the total variation in revolutions per minute from no | 


load to full load was rather under 2% per cent. 


Test No. 1.—Taken December 31st, 1907. 


Mean average load during ten hours’ test/507 amps. 223°3 volts| 113 K.W. 


Corresponding B.H.P., assuming 90 per| 113 x 1000 _ 100 | 
cent. efficiency of dy t a e 1 pe 
cent. full load ee ce is Ky 
| | 
Total coal used in ten hours | 12751, 
Lb. of coal per K.W. hour .. _ 1275 _ | 1513 Ib, 
xs | 
| 
Lb. of voa! per B.H.P. hour 1275 | “76 Ib. 
10 x 168 } 





i Test No. 2.—Taken January 2nd, 1908. 


) ae ce 
Mean average load during ten-hour test/541 amps. 226°6 volts} 123 K.W. 
Corresponding B.H.P., assumin 3 
' I .H.P., ig 90 per) 123 x 1000 _ 100 > 
cent’ ote oe x Se Re. 
Cent. of full load ee eee _ - 
Total coal used in ten hours = 1584 Ib. 
Lb. of coal per K.W. hour .. ‘ | __1584 1:29 Ib. 
| lu x 125 
Lb. of coal per B.H.P. hour | ae A ‘87 Ib. 
Iu x 183 








other vessels elsewhere, is taking place on account of changes 
in the Admiralty arrangements for cooling the magazine 
compartments. Unlike her sister ship the Lord Nelson, built 
at the Palmer’s establishment, Jarrow-on-Tyne, is, the 
Agamemnon is not, set down in the recently issued Navy 
Estimates on the list of ships to be completed and available at 
the 31st March, 1908. 

Important among naval work, in the way of machinery, 
proceeding in the engineering shops of Clyde establishments, 


| are the turbine engines for the battleship St. Vincent, of the 


improved Dreadnought class, which is in Portsmouth Dock- 
yard. These are now fairly in hand—though they were only 
ordered at the end of December in the shops of Scott’s Ship- 
building and Engineering Company, Greenock. These tur- 
bine engines, it may be recalled, are to have an aggregate 
horse-power of 24,500, and are estimated to give the vessel a 
speed of 21 knots. The Scott Company is also supplying for 
this battleship eighteen Babcock and Wilcox water-tube 
boilers of the most recent type, and has also to furnish the 
vessel for one purpose or another with, about fifty sets of 
auxiliary engines. The Greenock firm, it will be remem- 
bered, produced the machinery for the armoured cruiser 
Defence, built at Pembroke, and the engines, as well as the 
hull, of the armoured cruiser Argyll, the boilers for which 
were also of the Babcock and Wilcox type. 

At the beginning of February an order for some share of 
the armour plating for the three battleships of the improved 
Dreadnought class came to the steel works of Beardmore and 
Co., Parkhead. This consisted of 2500 tons of the armour 
plating—amounting in value to-a quarter of a million sterling 
—for the three battleships now being built respectively at 
Devonport, Portsmouth, and at Barrow. For some consider- 
able time prior to this order being received the armour plate 
making and machining shops in Parkhead had been prac- 
tically at a standstill. Operatives were, however, promptly 





re-engaged, and in both departments work has since been 
briskly resumed. 

While there is a pronounced dearth of the heavy naval 
work for which several Clyde firms have laid themselves out, 
and have long—and, on the whole, regularly—had a fair 
share of, it is affording Clyde people some satisfaction that 
a very promising beginning, or rather a return, has recently 
been made to the lighter class of work, in the way of torpedo 
boats, destroyers, &c., the participation in which- has for a 

‘ood number of years been relatively trifling on the Clyde. 
That Clyde builders should again be asked to share in a class 
of work for which their establishments and experience 
eminently fit them for undertaking is gratifying to the dis- 
trict. A recent order sent to the Clyde is for a torpedo boat 
destroyer of the 33-knot ocean-going class, of which five at 
this time have been given out, the order going to William 
Denny and Brothers, Dumbarton, who have at present on the 
stocks three destroyers or ‘* torpedo boats,’’ as they are now 
set down officially, of the ‘‘coastal’’ type, and one in the 
middle of her series of speed trials. 4 

When a new type of vessel, or a vessel having new features, 
as in the case of the oil-fuel turbine ‘‘coastal’’ torpedo 
boats, is being brought out, and new problems of naval 
architecture as well as of propulsion have to be solved in the 
design of vessels, it is considered that the fact that there are 
on the Clyde—as in no other district in the kingdom—two 
tanks for the experimental trying of models of vessels with a 
view of solving such problems, forms good reason for Clyde 
firms being given the opportunity of submitting designs and 
of guaranteeing the results sought for. The Skelmorlie 
‘*measured mile” is favourably regarded by our own and 
other naval authorities as a standard arena for speed trials, 
and this is put forward. as being another factor in the case for 
Clyde builders sharing more in this class of work in the 
future than they have done in the past. The adjacency of the 
“‘measured mile,’’ it is understood, was one of the 
considerations which weighed with the firm of Yarrow and 
Co., of Poplar, in transferring its whole establishment to 
Scotstoun, on the Clyde. This company has at present on 
its stocks orders for as many as ten torpedo boat destroyers, 
all of which are for the Brazilian Navy. The first of this 
fleet of destroyers, now nearly ready for launching, is intended 
to be sent into the water about the end of this month, or 
early in April. Three others of these vessels are under 
construction alongside the first, and will be launched in due 
rotation, and the berths thus vacated in turn will be taken 
up with the remaining vessels of the contract. 

The establishment by the Admiralty of a torpedo range 
7000 yards in length, on the shores of Loch Long, and of @ 
torpedo factory at Battery Park, in the town of Greenock, 
are matters now definitely decided on, and the dissatisfaction 
and distrust which these projects at first occasioned in the 
West of Scotland have now apparently subsided, and all 
classes are reconciled to the idea of the Clyde being thus 
regularly requisitioned for naval uses. The torpedo range 
will in no way militate against the scenic attraction of Loch 
Long, nor will it interfere detrimentally with the summer 
tourist traffic, or with the fishing industry so far as this 
exists on the loch. The torpedo factory in Greenuck, the 
townspeople have been assured, will not detract from the 
existing amenities, and operations will be carried on with the 
maximum of quietude and safety. As to the question of the 
transit of material to be used at the factory, most of this, it 
is understood, will be conveyed by water, in launches and 
other craft to a jetty to be built off the factory, while the 
heavier items will probably be transported by road. 





A VERNIER DRAWING SCALE. 





THE accompanying engraving illustrates a new drawing 
scale which has just been brought to our notice. It has been 
designed to enable architectural and surveying plans and 
machine drawings to be marked off with accuracy, and with 
greater speed than with the ordinary scale. The instrument, 
which is manufactured wholesale by Mr. W. Mavitta of 
171A, Unett-street, Birmingham, consists of a boxwood scale 
grooved on its edges to receive the cursor. Its top face is 
flat, and the front face is bevelled to enable it to be set up 
against a base line. The type of the cursor is clearly shown 
in the engraving. It is provided with a clamp which secures 
it in any position, and which can only be released by pressing 
the little knob shown at the top right hand of the cursor. 
The main divisions are marked on the top face of the boxwood 





VERNIER DRAWING SCALE 


scale as on an open divided scale, and the sub-divisions of 
each main division are carried on the two inside ivory bevels 
of the sliding cursor. This arrangement possesses the advan- 
tage of enabling sub-divisions to be read at any point along 
the scale without having to shift the scale along. The index 
which projects from the front edge of the cursor is for allowing 
readings to be transferred from the top scale directly to the 
plan. 

Besides rendering the setting out of drawings more easy, 
the scale may also be used as a conversion rule. For if the 
top scale is marked off to read in metres, and the bottom one 
to read in feet, it is obvious that the reading on the top scale 
will give the equivalent value on the other, provided the two 
scales have been marked out proportionately. This will be 
found to be useful, because it is sometimes necessary to 
convert a drawing from the metric system to the standard, 
and by first of all converting the metric dimensions into 
standard sizes by means of the rule, much trouble in making 
the calculations is avoided. We are informed that any two 
scales can be cut on the rule, and that they may be so 
arranged as to be used either independently or comparatively. 
The four chief advantages claimed by the maker are: 
Accuracy and greater speed in marking on to a plan or draw- 
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ing; the scale being divided on the top face and away from 
the working edge, protects it from injury and wear; the 
advantage of being able to read or make a sub-division at any 
point of the scale without having to move the scale; and 
facility of comparison between any two scales. 





VACUUM BRAKE FOR LIGHT RAILWAYS. 


WE illustrate by a sectional elevation—Fig. 1—a cylinder 
which Holden and Brooke, of Manchester, are intoducing in 
connection with the automatic vacuum brake system, princi- 
pally for application to narrow gauge and light railway rolling 
stock. ‘The cylinder is freely suspended from the underframe 
of the vehicle by two pairs of swinging links AA‘, which are 
coupled to the piston-rod eye B and to a crosshead C attached 
to the back end of the cylinder. The pull rods D to the 
brake.levers are attached directly to the swinging links, and 
the points of suspension are arranged so that the cylinder 
tends to return by gravity to its horizontal extended position 
after an application of the brake, being assisted by the tension 
springs EE shown. The cylinder is 10in. bore, and the 
piston has a stroke of 12in. The latter is formed by a conical 
rubber band F clamped to a disc G by a follower plate with 
coned nipping surfaces, making the band secure, air tight and 
easy to fix and detach. As the disc does not make metallic 
contact with the cylinder walls the amount of wear is 
infinitesimal, the rubber band alone coming into contact with 
the cylinder at an angle which secures a good joint without 
undue friction. Although making a joint which prevents the 
passage of air on the application of the brake, i.e., on the 
destruction of the vacuum through the train pipe, it neverthe- 
less allows air to be drawn past it when the piston has to 
restored to equilibrium and the brakes released by the re- 
creation of a vacuum in the train pipe. In this way valves 
are dispensed with. The connections to the train pipe 
and reservoir are shown. The piston-rod is extended through 
the piston, and guided at both ends of the cylinder in white 
metal bushings, and the piston is thus kept concentric with 
the cylinder. The piston-rod has a gun-metal casing. To 





supplied in this country by the Triumphator Co., Ltd., of 
7, Leadenhall-street, E.C. In our issue of July 13th of last 
year we gave a general description of the manipulation of a 
somewhat similar calculator, and the nature of the work 
which could be done with it. Those remarks apply also to 
this machine. With the aid of specially arranged tables 
which are supplied by the firm,"almost any ordinary calcu- 





dispensable when certain calculations are being made 

Of the vertical type machine known as the Prium h’? 
there is little to say. In the method of carrying out tf 
different operations, and in appearance, it is similar to the 
machine we described on July 18th last year. The imate” 
ments mentioned in the flat machines are also emlx dled be 
the ‘‘Triumph,’’ with the exception that the handle is tuna 











lations can be carried out with rapidity and ease. 


forward addition, subtraction, multiplication or division, 
can be made. Three features embodied in this machine 
will appeal to users of arithmometers. The chief one is a 
| device actuated by the lever A, by which all the setting levers 
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“Tut Exciweee™ 


> 
Fig. 1i-AUTOMATIC VACUUM BRAKE CYLINDER 


prevent. the intrusion of dust and dirt a canvas sleeve at one 


, can be instantly brought back to zero. 


And | 
without these tables any calculations involving straight- | 


end and a wrought iron tube at the other are provided. There | labour when many calculations have to be made, and-at the 
is also a rubber gland at the front end to ensure a tight joint. | same time prevents any mistakes. being made due to the 
Fig. 2 shows the complete brake equipment for a metre | setting levers not being brought quite back to zero. 
gauge wagon. Amongst the claims made by Messrs. Holden Another good feature is that under the columns of setting 


‘“ PEERLESS" ARITHMOMETER 


either clockwise or counter-clockwise, depending upon the 

nature of the problem. We have had an opportunity of 

working both machines, and find them quite easy to handle, 

| such calculations as rates, percentages, proportions, fractions, 
dividends, freights, &c., are calculations which such machines 
are particularly well adapted for. 





CLYDE TRUST FLOATING PLANT. 


SINCE 1824, when steam-worked dredgers were introduced 
on the Clyde, the principal factor in the maintenance and 
improvement of the river as a navigable waterway has been 
systematic dredging. Up to 1862 the dredging machines dis- 
charged materials on to punts for towing in trains by steam 
tug to low-lying lands along the river banks, there to be dis- 
charged. The introduction of steam hopper barges in 1862 
| revolutionised this system, and the dredgers were altered for 
| barge loading. From 1862 to 1893 dredgings carried by the 
| steam hopper barges were deposited in Loch Long, 28 miles 
| from Glasgow Bridge, at a place where there wasa depth of about 
| 35 fathoms ; but owing to the objections taken by the people 

living on the shores of the Loch, this site had to be aban- 
| doned, and a new depositing ground was authorised by the 

Board of Trade in 1893 at the mouth of the Firth, three 
| miles S.S.W. of Garroch Head, in 50 fathoms depth of water, 
| and 46 miles distant from Glasgow Bridge. Owing to the 
| exposed position of the new ground and its greater distance 
| from Glasgow, it was decided to build larger and more power- 
| ful sea-going barges, and since 1893 ten of these have been 
| provided, also three dredgers of the most powerful description, 


This saves much | 4t a cost of about £250,000. The dredging plant now consists 


| of six dredging machines and two floating grabs, along with 

20 steam hopper barges (10 of 1200 tons, two of 1000 tons, 
| and eight of 400 tons carrying capacity), giving a combined 
| carrying capacity of 17,200 tons. In addition, there are two 


and Brooke for this type of cylinder are :—The doubling of | numbers there are show-holes B, which indicate the'numbers | diving bells for lifting boulders and doing other work, one 


the brake power by utilising the movement of the cylinder ; 
a direct pull with a balanced effect on both pairs of wheels ; 
compensation for uneven wearing of the brake blocks by the 
system of suspension ; absence of ball valves; simplification 


| set, and save the operator the trouble of looking at the small 


| 
| pointer on the lever itself. This will tend to prevent mistakes, 


| as it is easier to read the figures in the show holes than to pass | 


the eye along all the indicators. 























Cylinder 





ELEVATION. 


Auxiliary Reservoir 


Fig. 2—-COMPLETE 


of the brake rigging, and the absence of stresses communi- 
cated to the underframe. 








CALCULATING MACHINES. 


THERE are now several different calculating machines on the 
market, all of which are practically the same in principle, 
their chief differences being the nature of the refinements | 
adopted by the makers. Most machines are of what we may | 
call the sewing machine type, but the one which we illustrate | 
here is flat, otherwise its method of working is the same, and 
the same calculations may be carried through on it. The 
machine is known as the “‘ Peerless’’ Arithmometer, and is 
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BRAKE EQUIPMENT 


handle is recorded in small holes. In the upright 
type of machine the handle is turned backwards in all calcu- 
lations involving subtraction and division, whereas here the 
handle is always turned in the same direction; but when 


| subtraction and division problems have to be dealt with, the 
| little knob E is placed opposite the words: subtraction and 


division. The setting plate and slide are fitted with decimal 
rails, on which run small sliders D and F. In some machines 
it is usual to put small pegs in corresponding holes, but the 
advantages of the present method will be obvious. The small 
knobs P and R are for setting the figures in the show holes 
back to zero. A small slate is provided on the left- 
hand side of the instrument,:on which notes, &c., can be 
written, but which would certainly be more useful were it 
made to take the small reference cards which are almost in- 


The number of turns of the | 


| tug steamer, floating digger, digger hopper barge, and about 
| 180 punts. 

For the repair of their floating plant the Clyde Trustees, 
| about 40 years ago, established on the north bank of the 
| river, at Dalmuir, workshops and slipways on a rectangular 
| piece of ground extending to about eight acres. Within 
| recent years the ground on three sides of the works was 
| acquired for the shipbuilding yard of William Beardmore and 
| Company, Limited, and this firm being desirous of acquiring 
| also the site of the Trust’s workshops, and the Works Com- 
| mittee quite foreseeing the need for enlarged premises for 
| their constantly expanding floating plant (embracing, as it 
| now does, four large steam vehicular ferries, as well as 
| numerous passenger ferries), the Trustees, in 1906, agreed to 
| part with the Dalmuir site and transfer their works to a new 
| and, at least, equally convenient site immediately east of 

Renfrew Harbour, on ground purchased from Mr. Speirs, of 
| Elderslie. 
| The new works are laid out on an area of about nine acres 
| of ground, which has had to be raised about 6ft. in height by 
| an embankment of material from excavations on site of new 
| basins and slipways. The north or river frontage of site, 
| extending to 736ft., has been set back 80ft., so as to widen 
the river. On this frontage has been constructed a timber 
| wharf, 104ft. long by 25ft. wide, equipped with a 25-ton 
| derrick crane, by Applebys, Limited, carried on piled founda- 
tions. At the east end of the river frontage three slipways 
have been constructed: a large slip, 606ft. long, with an 
inclination of 1 in 18, provided with powerful hauling machi- 
nery made by William Simons and Company, Renfrew, which 
will be used for the hopper barges of the Trust; two small 
slips, respectively 346ft. and 286ft. long, and at an inclination 
of 1 in 14, which will be used for steam ferry boats and punts. 
At the foot of the large slip there is a depth of 12ft. over slip 
rails at an average low water of ordinary spring tides; at the 
| ends of small slips the depths are respectively 5ft. and 1ft. 
| At this part of the river there is a rise of tide of about 
| 11ft. 8in. The remainder of the river frontage and the east 
of main slip are constructed with sheet piling and pitched 
slopes. 

By dredging, the Pudzeoch, which formed the old Renfrew 
Harbour, about two acres in extent, will de deepened and 
| widened to form a basin having an area of about four acres, 
which will afford ample accommodation for the Trustees’ 
floating plant. On the west frontage of the works, forming 
one side of the basin, a timber wharf, 62ft.in length and 
25ft. broad, and a further length of 286ft. of sheet piling and 
pitched slope have been constructed. A depth of 10ft. below 
average low water will be provided at the wharves on the 
north and west frontages. The works will have railway con- 








nection on the south with the Glasgow and Renfrew District 
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Railway, rails 
on to the wharves, 


having already been laid round the yard, and 
and alongside the upper end of the main 


Tne entrance to the works is on the south boundary, where 
are situated the offices for the mechanical engineer and staff. 
The main shops are contained in two blocks of brick buildings 
conjoined with steel structure. In one of these, 340ft. by 
140ft., are the engine shop, general stores, boiler shop, and 
smiths’ shop ; and in the other, 150ft. by 120ft., are the saw 
mill, joiners’, pattern makers’, boat builders’, and carpenters’ 
The equipment of the engine and boiler and smiths’ 


= as well as of the other shops named, is on the most 
modern lines ; electricity for driving as well as lighting being 


adopted, the current being supplied from the Clyde Valley 
Electric Power Company’s generating station on the opposite 
side of the river. The new shops are replete with the most 
modern machine tools, many of them being driven singly 
by motor, and others driven in series from countershafting. 
All the line shafting is fitted with roller bearings. The 
arrangement of smiths’ hearths, both as regards blast and 
the carrying off of the products of combustion, is thoroughly 
up-to-date and well devised. Gas-heated furnaces for fur- 
naced work, also gas-firing of the boiler installation, are 
interesting features of the shops. 

While the mechanical equipment of the whole of the shops 
js not yet complete, the tools already installed—most of them 
by West of Scotland and English makers of well-known 
repute—and their disposition in the shops, to facilitate 
expedition and economy, as well as efficiency of labour, are 
matters which reflectcrediton Mr.G. H. Baxter, M.I. Mech. E., 
the mechanical engineer to the Clyde Trust, and his able assis- 
tant, Mr. Fife. 

The two large buildings were erected under contract by 
Arrol’s Bridge and Roof Company, Limited, now incorporated 
with A. and J. Main and Company, Limited. All the excava- 
tions, embanking, foundations for buildings and machines, 
piling, wharfing, and slips, have been carried out by the 
Clyde Trust departmentally, under the direction of Mr. W. 
M. Alston, M.Inst.C.E., engineer-in-chief, and his assistant, 
Mr. Archibald Hamilton, M. Inst. C.E., who in this as in 
other works of the Trust already executed and in progress, 
have exhibited their well-proved services, and have main- 
tained the high standard of the work carried out department- 
ally by the Trust. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents. ) 





LIVE STEAM FEED-WATER HEATERS, 


Sir,—Being a partner in the firm of Hamilton and M’Master, 
Belfast, who have during the past eight years fitted over five 
hundred live steam feed-water heaters, as well as a great number 
of exhaust steam heaters, I am naturally very much interested in 
Professor John Goodman and Mr. D. R. Maclachlan’s trials. 

Their trials, which lasted for twelve hours, apparently con- 
tradict our trials and whole experience extending over a period of 
eight years. 

We have found that wherever the feed enters the boiler at a 
temperature which is below that of the steam in the boiler, live 
steam heating shows economy. But we cannot agree with Mr. 
Wilkinson, that the efficiency of live steam heating falls off if the 
difference of temperature is too great. 

Our experience is just the opposite— we find that the benefit of live 
steam heating depends upon this difference of temperature, and 
the greater the difference the greater the benefit. This seems to 
me such a natural and self-evident proposition, that I think the 
falling off in efficiency which Mr. Wilkinson experiences must be 
due to the form of —— which he tested and not to any 
general law governing live steam heating. 

Knowing as an absolute fact, from personal observation in 
hundreds of cases, that live steam heating does give economy, it 
only remained toexamine the particulars of these trials to find 
out why they had failed to reveal the saving which must have been 
made by raising the temperature of the feed 200 deg. with live 
steam. 

This examination at once reveals the fact, that, although a very 
great and minute amount of pains was taken to ascertain all the 
usua! data of a boiler test, no thought whatever appears to have 
been — to the heater itself, or to any special points peculiar to 

is trial. 

It was quite useless making such accurate and careful tests of the 
quantities of water and fuel, and an analysis of the flue gases 
when ‘‘a small quantity of steam escapes with the discharge of 
the air, but this quantity was not measured, being practically 
negligible.” ; 

ow can any quantity of steam escaping during a test be 
negligible! I know that this form of loss is inseparable from this 
type of heater, and also from internal heaters which have a pipe 
through which the air is supposed to escape to the atmosphere. 
, Ina paper which I read last month before the Engineering and 
Scientific Association of Ireland, I pointed out that this.seurce of 
loss was strongly prejudicial to the use of all heaters where it 
occurred, and, if theauthors had pointed out that the failure to show 
a saving in this trial was owing to the form of apparatus used, I 
should have had nothing more to say. But they have drawn 
deductions about live steam heating in goneral which the nature 
of their trial does not justify. 

That the quantity of steam blown out in attempting to get rid 

of the air which accumulates in this type of heater is not small, 
and therefore not negligible, may be seen from the following con- 
siderations, 
_ The heater was placed at the highest 
it was filled with steam from the boiler, and the feed was sprayed 
into it. Under these conditions all the air in the feed-water will 
be released in the heater, and will remain there until blown out 
inte the atmosphere. 

If this air could be blown out of the heater without any loss of 
steam, the loss of heat from this cause would have been small, and 
could have easily been calculated and allowed for. This should 
have been done if the trials were to be of any scientific value. 

But it is not possible to blow out the air from a heater of this 
‘ype without blowing out a very large quantity of steam with it. 

Vater, under atmospheric pressure and temperature, contains 
about 5 per cent. of its volume of air and other gases in solution ; 
these are all retained in a heater such as is described, and, if not 
blown out, fill the heater in quite a short time, so that no steam can 
enter, and the arom | action ceases, To prevent this we are told 

cocks are fitted to the heater to discharge the air.” 

I do not, of course, know where these cocks were placed in this 
age case, but I strongly suspect that they were placed at 

top of the heater. 1 do not know why engineers always make 
= mistake, but in all cases where they wish to draw air from a 
> amber containing air and steam they place the opening at the 
ie evidently expecting the air to float on the top of the steam 
® cream on milk. Why do they expect this? Do they not 

_ that air is much heavier than steam? That steam is only 
. pe 8 the weight of air? If it were possible to. separate the air 
and steam by gravity, the air should be taken from the bottom of 
the vessel and not the top. 


point in the feed system, 


This error is not of much importance, however, for steam and 
air cannot be separated by gravity. 

When any gases are confined in a certain space, each of the 
gases will diffuse throughout the whole space, exactly as if no 
other gas was present. This is the law of the diffusion of gases, 
and in consequence of it, the air and steam in the heater must be 
equally mixed throughout, and, therefore, anything blown out of 
the heater to get rid of the air must have been a mixture of air 
and steam. 

No tests appear to have been made to ascertain the mixture of 
air and steam actually in the heater, nor the quantity blown out. 
But, as the air would have no heating value, the mixture in the 
heater must always have contained a large proportion of steam 
each time it was blown out, otherwise the temperature of the feed 
could not have been kept within 12 deg. of the temperature of the 
steam. 

Surely to throw away this steam, with all the heat, both latent 
aud sensible, which it contained, makes the great care expended 
upon the other details of the test appear absurd. Why catch the 
drip from the feed pump and put it back in the tanks, when a 
greater amount of water and an incomparably greater amount of 
heat is treated as ‘‘negligible!” The drip from the feed pump 
was, perhaps, equal during both tests, and, therefore, was not of 
nearly the same consequence as the steam which was only lost in 
the one test. 

There is another point which has been passed over by the 
authors, which also shows their want of appreciation of the 
physical facts occurring during the tests. 

We are told that 27 lb. of water escaped per hour through the 
blow-off cock. This loss is presumed to be equal in each test. 
The quantity of water lost may or may not have been equal, but I 
am quite certain that the quantity of hast lost was not equal. 

Why was the temperature of the water which leaked out not 
taken? It almost seems that it was not taken, and that the loss 
from blowing off the heater was not taken, because there did not 
happen to be any place for them in the standard form for boiler 
trials which the authors used. 

It is hardly necessary to point out to engineers that where a 
boiler is fed with a cold feed the cold feed goes to the bottom, 
and that the water in the bottom of the boiler is much colder than 
the rest of the water in the boiler ; and that where the boiler is 
fed at a high temperature there will be no cold water at the 
bottom, simply because there is no cold water in the boiler—it is 
all one temperature. 

In these trials the feed entering the boiler without the heater 
was at a temperature of 124°8 deg. Fah., and with the heater it 
was 325 deg. Fah., a difference of 200 deg. The cold feed simply 
streams down to the bottom of the boiler and gathers where the 
circulation is poorest, and this is at the blow-off cock. Therefore 
we may take it for grauted that the temperature of the water 
leaking out during the trials was about 200 deg. more during the 
trial with the heater than during the trial without the heater. 
This represents a loss of about 200 x 27 x 12 = 64,800 heat unit~ 
lost, and unobserved by the authors. 

Of course, the difference of temperature may not have been the 
full 200 deg.; we do not know what it was ; there was no place for 
it on the form. But my contention is that the whole test is 
useless when we know that the authors were capable of over- 
looking the two points to which I have drawn attention. It is 
impossible to know that other things of equal importance were not 
overlooked also. 

I would point out what the authors have not done, that the 
diagrams show a very much steadier steam pressure with the 
heater on than without; this is a characteristic of live steam 
heating, and is a source of economy in itself, as every steam user 
knows. 

Another interesting fact revealed in these diagrams is, this 
steadier steam pressure was carried during the test with the 
heater, in spite of the fact that the temperature of the flues was 
allowed to fluctuate a great deal more during this test, and also 
the steadier pressure while using the heater was 14 |b. higher than 
during the test without the heater. 

I should sum up the results of these trials as follows :— 

With heater, the steam pressure was very much steadier, and 
14lb. higher. This must show an economy in the engine—an 
economy which the man who pays for the coal would find out, 
although it did not come within the scope of these trials. 

The evaporation in the boiler was increased by the amount of 
steam and heat blown out of the heater when getting rid of the air. 
This was not measured. 

The use of the heater made good the extra heat lost in the 
leakage from the blow-off cock. This was not measured. 

The use of the heater made good all losses due to radiation, 
owing to its being situated outside the boiler. 

All these losses are owing to the inherent defects of the type of 
heater used in these trials, and would not have occurred if an inter- 
nal heater had been used, and the gain made by the heater “would 
have been shown as a net gain, and not merely as balencing the 
losses. 1 am aware that there are internal heaters where the same 
attempt is made to blow the released air into the atmosphere, but 
this part of such apparatus is never seriously used ; if it were, it 
would probably counterbalance the saving made to a great extent. 

The theory of live steam feed-water heating, which I introduced 
in 1902, was touched upon during the discussion. In this theory I 
stated that heat was taken up more ravidly by evaporating water 
than by water which was not evaporating. The figures on which I 
made this statement were found experimentally by the late Sir 
Frederick Bramwell and Mr. William Anderson, and can be found 
in D. K. Clark’s ‘“‘ Rules, Tables, and Data for Mechanical Engi- 
neers,” page 466, third edition. I showed that this fact, ascer- 
tained by them, was the natural outcome of well-known physical 
laws, which I shall restate here, so that those who oppose the 
theory may know what they have to disprove. 

First, the rate at which heat will pass through a plate depends 
upon the difference of the temperature on the two sides of the 
plate. 

Secondly, that al] liquids produce cold—or extract heat—when 
evaporating. And to this I would add that no amount of scouring 
or circulation can produce the cold which evaporation does. 

My opponents must either disprove these statements or show 
that evaporation in a boiler does not follow the general law of 
evaporation. Aveustus W. HAMILTON, 

Hon. President, Belfast Association of Engineers. 
Belfast, March 16th. 


MAGNETIC SEPARATION, 


Sir,—We have read with interest the article on magnetic separa- 
tion which appeared in your issue of the 2lst February, but we 
do not agree with the author’s statement that up to the present 
no satisfactory results have been obtained in the treatment of 
copper ores magnetically. This statement is contrary to facts. 
It may therefore be of interest to your readers to give a few 
examples which show that the magnetic treatment of copper ores, 
when using the Wetherill type of separator, specially designed for 
such ores, has for a very long time now been carried on with 
excellent results. Of course, only such ores which by reason of 
their engrained nature and composition generally admit of mag- 
netic separation at all can be treated. For instance, the presence 
of lead and arsenic introduces difficulties in the slight roasting 
which is necessary, inasmuch as it is a legal obligation to destroy 
the dangerous properties of gases generated. 

The remaining difficulties which, without doubt, present them- 
selves in roasting have also been overcome ; on the one hand by 
means of the modern mechanical roasting furnaces,.and on the 
other by highly magnetic separators, i.e, the different types of 
the Wetherill separator, which efficiently separate ores, more or 
less magnetic, and different mixtures of ores. 








The capacity of such a separator, as, for example, that at the 
Cerro Muriano Mines, Cordoba (Spain), is three tons per hour or 


even more, without ns the copper ore. The largest plant 
of this description is the Caucasus Copper Company’s plant (800 
tons per day), which has been working for some considerable time 
and giving satisfection. 

If some mines in America have given up magnetic separation it 
ean only be due to the erection of inferior magnetic separators, or 
other difficulties, such as a low state of market, or unremunera- 
tive extraction of the ore. 

The adoption of the Wetherill separator in many cases does 
away with the necessity of roasting at all, z.c., unroasted spathic 
iron can easily be separated from blende. Frequently, with mix- 
tures of pyrites and blende, the blende is sufficiently magnetic, 
and the pyrites remains the non-magnetic product. This is the 
case at the Soc. des Mines de Balia Karaidin, Constantinople, 
and the Compagnie des Mines de la Touche, at Ile and Vilaine. 
Should, however, the blende be absolutely non-magnetic, the 
blende pyrites mixture must be roasted, the pyrites then becoming 
the magnetic product. 

Such a plant, combined with a sulphuric acid plant, has been 
erected for Count Henckel von Donnersmarck, Carlshof (Silesia). 

We would further remark that the Wetherill separator has 

roved itself suitable for monazite sand in Srazil, diamond dressing 
in South Africa, leucite in Italy, and magnesite in Hungary. 

Thus, dry magnetic separation has already been brought to a 
high state of efficiency, but on the other hand there is much room 
for the further development in connection with wet magnetic 
separation, i.¢., feebly magnetic ores (magnesite). Whether it, is 
best to subject the ore direct to magneti- treatment and not first to 
wash it, must be determined in each particular case, but such a 
washing process as mentioned in your article, containing 16 per 
cent. zinc in the tailings, can only be looked upon as most imperfect. 
A well-designed plant for wet dressing pyrites blende and crude 
ore should give tailings almost free from ore, and thus it will be 
hardly a question of magnetic re-handling of the tailings, but 
rather the further magnetic separation of the pyrites blende con- 
centrates obtained by wet dressing. 

THE HUMBOLDT ENGINEERING WorKS COMPANY, 
Kalk and London. 





THE SAULT SAINTE MARIE CANAL. 


Srr,—In the article on mechanical haulage on canals in THE 
ENGINEER of February 21st reference is made to the Sault Sainte 
Marie Canal in such a way as to imply that it is comparable with 
the Erie Canal and other boat canals. As a matter of fact, itisa 
very short ship canal connecting the navigable parts of the channel 
between Lakes Superior and Huron, the natural channel being at 
this point interrupted by rapids. The canal is about 7000ft. in 
length, and has two parallel locks, 80ft. x 500ft. and 100ft. x 
800ft. A third and larger lock is to be built to accommodate the 
increasing traffic. Instead of the canal being enlarged to increase 
traffic, it has been enlarged and the new locks built to accom- 
modate the increasing traffic and increasing size of lake steamers. 
With this increase on the lower lakes it became imperatively 
necessary to make it available for the upper lake. The Sainte 
Marie River here forms the international boundary, and on the 
Canadian side there is a similar ship canal and lock. This canal is 
3500ft. long, with a lock 60ft. x 900ft. In both casesthe lift is 18ft. 
The depth on the sill is 21ft. for the Canadian and larger American 
locks and 16ft. for the smaller American lock. The large cargo 
steamers cn this route are from 500ft. to 600ft. long. 

CANAL. 








NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The sixth general meeting of the session will be held 
in the Lecture Theatre of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, this evening, at 7.30 p.m. 
The discussion on Mr. H. R. Jarvis’ paper on ‘‘ Floating Docks,” 
Mr. J. Hamilton Gibson’s paper on “‘ Torsion Meters as Applied 
to the Measurement of thé Horse-powerof Marine Steam Turbines,” 
Mr. A. E. Long’s paper on ‘‘ Notes on-the Form of High-speed 
Ships” will be resumed, and a paper on ‘‘Piston Speed and 
Steam Engine Economy,” by. Professor R. L. Weighton, M.A., 
will be read. 

Tue RoyaL METEOROLOGICAL SociETY.—We are informed that 
the Council of the Royal Meteorological Society have considered 
the reports of the examiners on the essays on ‘‘Climate or 
Weather,” which were sent in for this competition, and have 
made the following awards :—First prize, £5, W. C. Upshall, 
Broughton, Stockbridge ; second prize, £3, Miss A. B. Phillips, 
34, Blythe-hill, Catford ; third prize, £2, Albert V. Stevenson, St. 
Paul’s School, Sunderland. Extra prizes, £1 each: John Young, 
Barrock School, by Wick ; Henry Collar, Lavender-hill School, 
Clapham Junction. In addition to the above, the following prizes 
have been awarded for essays sent in by pupil teachers —First 
prize, £1, Arnold B. Tinn, 28, Macauley-road, Birkby, Hudders- 
field ; second prize, 10s., Miss Daily E. James, Church House, 
Wokingham. 

THE Unrrep States Scout CuEsTeR.—The United States scout 
Chester has recently undergone her official full speed trial. This’ 
vessel is one of the three scouts ordered by the United States 
Government in 1905. She is fitted with the Parsons type of 
turbines. Of the other two scouts, which are sister vessels, one is 
to be fitted with ordinary reciprocating engines, and the other 
with Curtis turbines. The contracts called for a mean speed 
of 24 knots on four hours’ official full speed trial, and the 
Chester, we understand, maintained a mean speed of 26°52 
knots. It will thus be seen that the result of the trial is 
24 knots in excess of the speed required by the contract. The 
Chester has also completed her twenty-four hours’ official 
coal consumption trial at the contract speed of 225 knots, and 
although full particulars are not yet to hand, it is understood that 
the result is well within the consumption allowed by the contract. 
The Chester is at present undergoing other official trials. It may 
be mentioned that she has been built and engined by the Bath 
Ironworks, Bath, Maine, which are licensees of the Hon. C. A. 
Parsons and the Parsons Marine Steam Turbine Company, 
Limited. 


CENTRALISATION OF BOILER. PLANT.—Acting on the advice of 
its consulting engineer, Mr. E. Rotter, Liebig’s Extract of Meat 
Company, Limited, recently decided to centralise its plant at the 
Fray Bentos factory, where some 1800 men are employed in the 
manufacture of meat extracts, &c. Formerly, steam was gene- 
rated by Galloway, Lancashire, and water-tube boilers scattered 
over an area of more than 12 acres, many of the departments 
having separate boilers of their own. The Lancashire and Gallo- 
way boilers have now been done away with, and six large Stirlin 
boilers, each of 4000 square feet heating surface, equipped wit 
chain-grate stokers and superheaters, have been laid down. In 
centralising plant of this magnitude, one of the most serious 
obstacles appears to be the condensation of the steam in the long 
range of piping. This has been, we understand, overcome by the * 
adoption of superheat, and steam can be carried throughout the 
whole range of the factory without falling below saturated 
temperature.. The steam pipes were designed also to keep the 
radiation losses at a minimum The old scattered boilers were 
hand-fired. Chain-grate stokers have been fitted to the new plant. 
The whole of the piping was, we are told, made to drawing, and 
was erected on the site without the use of any template pipes. 
The complete system of boilers, stokers, surerheaters, piping, 
feed pumps, water meters, chequered floor plates, gangways, &c., 
was supplied by the Stirling Boiler Company, Limited. The new 
boilers work at a pressure of 180 1b. per square inch, and as many 
existing plants only require a pressure of from 501b. to 100 Ib. per 





square inch, steam is supplied to these from the new plant throug’ 
reducing valves. . 
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A COMPRESSED AIR ROCK DRILL. 


FOR some two years past the engineers of the Transvaal 
have been interested in the improvement of rock drills. 
Numerous patents have been applied for and large sums of 
money have been spent in testing the new ideas. This wave 
of invention has been intensified since it became apparent 


W, which is drilled in the valve chest and communicates with 
the atmosphere. A clearance is turned in the body of the 
small diameter piston, which is so arranged’ that shortly 
before the piston reaches its extreme backward limit the back 
end of the recess uncovers the port F, and, as the recess at 
that time still reaches into the large diameter cylinder, allows 
the pressure on the back end of the valve to escape to 





atmosphere through the opening U. The valve now moves 














Fig. 1—THE KONOMAX ROCK DRILL 


that the Chinese labourers would have to leave the country 
on the termination of the period for which they had been 
engaged, as it was felt that there would be considerable 
difficulty in obtaining enough Kaffirs to supply the require- 
ments of the mines. The series of patents held by the 
Konomax Rock Drill Syndicate of Johannesburg mark one of the 
most serious attempts that have so far been made to increase 
the economy of power in compressed air operated machines. 
The Konomax uses compressed air expansively, but is not a 


compound drill, and in this respect, whilst not the first of its | 


ERENT) 
LAT, (bhi /t 


cS 


| backward, and just at the moment that the cutting edge 

uncovers the port A, thereby allowing the pressure to escape 

| from the front end of the cylinder, the small hole M is 

; uncovered, and, through N, admits air from the passage T, 

| which gives the valve an extra impetus, and ensures that it 

shall complete its travel and entirely open the exhaust port, 

thereby preventing the possibility of cushioning on the 
forward stroke. 

The pinhole at W serves a double purpose, as, when short 

“* collaring ’’ strokes are required, the air supply is throttled, 
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Fig. 2—DETAILS OF THE KONOMAX ROCK DRILL 


type, it is, we believe, the first machine which has come | 
before the public in which the expansive use of air has been | 
successfuly attained. As will be seen from the engravings, 
Figs. 1 and 2, which show the three-inch machine, the piston | 
is of two diameters, the net area of the front end being twice | 
that of the rear end. The air supply to the machine is 
brought in through the inlet X to the rear end of the cylinder, | 
so that the smaller diameter piston is constantly under 
pressure when the machine is at work, no valve gear inter- | 
vening between the cylinder and inlet. The piston and valve 
are shown in their positions at the termination of the back- | 
ward stroke and at the moment of commencing the forward 
stroke. The front end of the cylinder is exhausting to the | 
atmosphere through ports O and P and outlet Y, and at the | 
same time the pressure behind the front end of the piston- | 
valve V is partially relieved by escaping to the cylinder 
through the ports H and I which communicate at K with | 
the longitudinal passage which opens into the front end of | 
the valve chamber at L. 
The piston in its forward movement uncovers the port § | 
and admits high-pressure air to the external passage T, which 
is in communication with the valve port R; almost at the 
same moment the back end of the large diameter piston un- | 


| 
covers the port H and allows the remaining pressure in the 
front end of the valve chest to escape through the opening U, | 
which prevents accumulation of pressure behind -the large | 


piston. Still later in the travel of the piston the port E, and | 
later the port F, are uncovered, thereby admitting high- | 
pressure air through the port G to the back end of the valve 
chest. The valve is then thrown to its extreme forward | 
position, and at the same moment the blow is delivered on 
the rock. In the present position the piston has reached its | 
extreme forward limit of travel, the ports E and F are open, | 
the large diameter piston is covering port I, port H being | 
» still open to the atmosphere. Air is now admitted to the | 
front end of the cylinder, through ports P and O, and, as the 

front net diameter of piston is double that of the rear end, 

the piston returns with the same starting moment as it 

commenced jts forward movement. When the piston laps | 
the port S it cuts off the supply of air to the front end of the 

cylinder, and for the remainder of the backward stroke the | 
air acts expansively in the cylinder. Slightly later in the | 
stroke the port I is uncovered by the large diameter piston, 
and pressure is admitted from the forward end of the cylinder 
to the forward end of the valve chest, through the opening L. 
In the meantime the ports E and F have been closed by the 
small diameter piston, and the pressure in the rear end of the | 
valve chest has been slowly leaking out through the pin-hole 


| through it and the valve allowed to travel. 


so that the small diameter piston will, at its rear end, travel 
only to such a degree that it alternately covers and uncovers 


| ports S, E, and at the same stroke the port I is covered and 


uncovered by the large diameter piston at its front end and 
port H by the rear end. This amount of travel will not allow 
the ports E and F to communicate with the atmosphere, and 
normally the drill would stop work, but as there is a constant 
leakage of air through the hole W, the pressure is relieved 


B 


hig 








Rear End Card. 





Front End Card. 
Fig. 3-INDICATOR CARDS—KONOMAX DRILL 


Incidentally also 
this leakage allows a forward movement of the piston should 
the bit have jammed on the backward stroke before the ter- 
mination of the normal travel, and the drill will usually 
“clear ’’ itself instead of stopping work, 

The valve gear, being placed at the extreme forward end of 


the cylinder, permits of an unusually short exhaust pc 

It is this feature which has permitted the aan Sa 
air, all other attempts to work expansively having been hs $ 
dicapped by the use of comparatively long and sorting 
exhaust passages, in which ice, formed by the congealing pr 
the moisture in the air, is deposited and the pea - 
gradually blocked. Ice is formed in the Konomax machine 
but it is expelled as soon as it is formed, and in no insta: oe 
has it in any way blocked the exhaust. — 

As the air is cut off at one-third of the backward stroke and 
as no air is used during the forward stroke—the air preseu 
on the rear end of the piston being really used only “a 
constant-load spring—there is a theoretical saving of 664 Me 
cent. of the air consumed by the ordinary type of machine’ te 
which air is alternately admitted to and exhausted from the 
two ends of a uniform diameter cylinder. -In practice how 
ever, the makers claim that they effect a saving of from 40 
per cent. to 50 per cent. only, reckoning the consumption of 
air per hole drilled. As the makers supply what they call a 
3in. machine to run against a 3}in. diameter ¢ linder 
machine of the standard type of cylinder, it would appear that 
at least a part of this saving is due to other causes than the 
use of air expansively, a probable cause being the absence of 
any cushioning on the forward stroke. It is readily seen that an 
economy in air consumption is very soon offset if it takes a 
longer time to drill a given depth of hole. In some mines 
the Konomax has been proved to drill considerably faster 
than any other make of drill in use ; on others, again, there 
has been practically no difference in the speed, whilst. in stil] 
other mines at least two patterns of machines have drilled 
faster than the Konomax. The personal factor is, of course 
a very great element in the trial of rock drills, and there ig 
little doubt that the various types all drill at practically the 
same speed, given the same conditions. There would appear 
to be, therefore, a very favourable future for the Konomax 
machine, if tests over long periods prove that the mainten- 
ance costs are not too high. As only some 150 machines are, 
at the time of writing, in use, it will be some while before 
this point can be definitely determined. 

The two indicator cards—Fig. 3—taken respectively from 
the front and rear ends of the Konomax machine, are most 
excellent cards for a rock drill. In each card X Y is the 
atmospheric line. The point A in the rear-end card shows 
the commencement of the power stroke; the point B shows 
the uncovering of the port S, and the reduction of pressure, 
due to the filling of the passage T, as well as the acceleration 
of speed of the piston, is proof that the inlet X is not of suffi- 
cient size for the machine's capacity; the point C shows the 
termination of the power stroke, and the comparatively low 
pressure from this point to D—when the piston again covers 
the port S—is due to the flow of air through passage T to the 
front end of cylinder. The front-end card is almost perfect 
of its type, and the exhaust line from G to H shows the 
extreme value of the short passage from the cylinder to the 
atmosphere during the exhaust stroke. 


A Recorp Bucket DrepGER FoR Port Satp.—For service in 
the Port Said roads, Messrs. Lobnitz and Company, Limited, of 
Renfrew, N.B., launched on the 5th instant a bucket dredger, 
which—it is claimed—will be, on completion, the largest bucket 
dredger afloat. This vessel, which has been christened the 
Peluse, is of a somewhat similar design to the bucket dredger 
Ptolemée, built by the same firm for the Suez Canal Company 
about two years ago. The new dredger Peluse hasa length on 
deck of 305ft., a breadth (moulded) of 47ft, and a depth 
(moulded) of 20ft. 2in. The independent twin-screw propelling 
engines will have 1800 indicated’ horse power, and the separate 
dredging engine 600 indicated horse-power. This latter engine 
is of the three-crank design, placed on the main framing. There 
will be three boilers, each 15ft. diameter by 10ft. 74in. in length 
and the dredging depth of the vessel will be between the limits of 
20ft. and 50ft. below water level. A feature of the Peluse is 
that all gearing will have machine-cut teeth. Hydraulic power will 
be used for the auxiliary machinery, and Lobnitz’s patented hopper 
door arrangements will be fit Separate condensing plant will 
be provided for all the machinery. The dredger has a steel 
deck throughout, sheathed with teak, and has raised forecastle 
and poop. Owing to her large size, she will navigate to Port Said 
in working condition, being of sea-going design in the widest sense 
of the term. The vessel is classed by Bureau Veritas in their 
highest class, with special mark, owing to the arrangement of 
watertight bulkheads making the Peluse practically unsinkable 
in the event of collision. 


AMERICAN Macuine Toots.—American machine tool builders 
occasionally receive complaints from foreign users of poor work- 
manship in machines. It may, of course, happen that there is just 
ground for such a complaint. Undiscove imperfections may 
exist before leaving the shop, or injury may be received during 
shipment, and the expense of putting a tool in perfect working 
order should then be charged to the builder. But there are also 
occasions where the criticism is based upon some condition that is 
intentionally embodied in the design, either because it tends to 
increase the effectiveness of the machine or because there is no 
good purpose to be served in finishing or fitting the part in 
question, or otherwise giving it mechanical perfection, especially 
when by so doing nothing would be accomplished except adding 
to the cost of manufacture. It is the opinion of American 
designers that many European machinery builders go to unneces 
sary expense by giving the same degree of accuracy and finish 
to unessential parts as to those where extreme perfection of design 
is imperative in order to secure sought for results. According to 
the ideas of the most advanced and successful of the American 
designers, including those to whose credit pees | the most 
important precision tools, a machine should be considered by the 
work it is intended to perform, and not at all as to how it should 
look, except where grace of outline and degree of finish may be 
had at no important addition to cost. The greatest care is taken 
to differentiate between what may be termed the vital parts of a 
machine, which do the real work and secure its accuracy, and, on 
the other hand, those parts which, though necessary, do not work 
toward excellence of product. Cost is put into the former class of 
machine parts to give them the nearest possible approach to 
perfection. Workmanship, materials, tools with which to do the 
work, are carried to the highest point of good practice. The 
second group of parts is manufactured as economically as possible, 
each piece being rps ree to be good enough for its function, with 
proper margin of safety, but not too good and consequently not 
too expensive. Ab: the tendency still is in many works to 
give the two groups almost equal workmanship. This, of course, 
works to the advantage of American competitors in the foreign 
market, for the additional cost which the: European manufacturers 
im upon themselves serves to nullify the advantage that they 
ain by cheaper labour. Nevertheless, the American machine tool 
uilder finds such conditions a source of annoyance and sometimes 
of expense. The customer abroad who discovers that some part 
of a machine is not fitted exactly, or is not quite in alignment, 
may sc a surface or replace; a‘ cylindrical part or otherwise 
strive to ne that which is sufficiently accurate for ite purpose, 
and then ask the builder of the machine to pay the bill.—Jron Age 
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OSION OF MILD STEEL AND IRON 
a Ome PLATES. 


Mr. J. H. Heck, replying to the discussion on a paper 
entitled “ The Effect of Work and Time on the Properties 
of Mild Steel and Iron,” at the North-East Coast Insti- 
tute of Engineers and Shipbuilders, touched particularly 
on the alleged tendency of mild steel to corrode more 
freely than iron. He said :— 


, only reply to the points on corrosion in a brief and general 
Its action is due to chemical and mechanical causes, acting 
r together, the effects being different in appearance, 
under vary1n; conditions, such as work, temperature, vibration, 
buckling, and other causes, When tested by the light of careful 
research and patient observation, it is difficu't to uphold the tradi- 
tion which has been touched upon, that mild steel corrodes more 
quickly than iron, and for that reason, ever since it was started 
some thirty years ago, the great majority of scientific men have 
been against it, and have held that the corrosion between the two 
metals is not very different, and that discrepancies could be 
explained, because the conditions were not similar, nor the com- 
parison free from interfering circumstances. The comparative 
rates of corrosion of the two metals, iron and steel, is a subject 
which has occasioned much d ion and experimental work, but 
never with very satisfactory or conclusive results, There is often 
more difference in the rates of corrosion of two different iron plates 
than in that of a steel plate and an iron plate. 

In order to study the law of corrosion you must have similar 
conditions ; a little difference in the conditions may cause a much 
greater difference in the results. Experiments made in a house or 
jaboratories give different results to those made on a ship. The 
results obtained from suspending a piece of iron or steel in a boiler 
or ballast tank are ditferent to those which would be obtained if 
the same material formed part of the boiler or tank and had work 
to do. 

Form and dimension has also influence as well as work. In a 
bunker a plain angle will not withstand corrosion, wear and tear, 
aud hard conditions so well as if the same material was made into 
a bulb angle. Sharp surfaces and lines invite corrosion ; they can 
also not be painted. A thin plate attached to frames 20in. apart 
will not corrode nearly so much as if attached to frames 26in. 
apart. A thin sheet of iron or steel of rectangular or square form, 
if it has work to do, will not stand corrosion so well as if the same 
material was rolled into the form of an ordinary tin canister, 
having a bottom at one end and a cover at the other. In tne 
same way the shell of a cylindrical boiler will not corrode nearly so 
much as if the same material was made up into a rectangular form 
of boiler as was common years ago. The higher the tenacity of 
the iron or steel the better it appears to withstand corrosion. 

It is often misleading to judge at first sight the relative corrosion 
between thin and thick material, such as a thin corroded steel 
plate and a somewhat thicker corroded iron plate. While the 
amount of loss by gauging may be found equal in both cases, to 
even the trained eye, at the first glance, the thin material appears 
to have suffered to a greater extent. If two plates are taken, 
respectively fin. and 4in. in thickness, and both lose one-eighth in 
thickness, the loss in the thin plate will be 50 per cent. and in the 
thick plate only 25 percent, ‘The eye at once detects this, and 
receives the impression that the thin plate has suffered most. The 
actual loss of material, however, in amount and weight will, of 
course, be the same in both cases. Some poor material which is 
called iron is only partially iron, as it contains a large amount of 
non-metallic impurities, such as cinder and slag. The effect of 
work and time upon such material appears to impair the pro- 
perties of ‘the metal it contains and to make it unreliable, while 
it may not appear to waste so much as material of fair or good 
quality ; the waste, although not apparent to the eye, is none the 
less there. 

All my observations have led me to form the general opinion 
that steel or iron of good quality and of equal thickness, if the 
conditions are similar, will withstand corrosion equally as well. 
Thin material, whether iron or steel, if it has work to do, owing 
to its greater flexibility, will corrode to a greater extent and at a 
more rapid rate than thicker material. For the same reason thin 
material, whether iron or steel, under the same condition, is more 
liable to corrosion than thicker material, because it is more difficult 
in the case of thin material to keep the surface covered or pro- 
tected. ‘Thickness of material, therefore, for more reasons than 
one, either for iron or steel, is an important factor in all structures 
subject to corrosion or wearand tear. It isalso, therefore, not correct 
tocompare either the amount or rate of corr: “ion of a thinner steel 
material with that of a thicker iron material ; if the comparison is 
to be accurate, it should be made with material of equal thickness, 
- it ? on such comparison that the statement made in the paper 
1s Cased, 

{t is known that when corrosion is allowed to take place in a 
vessel it is usually confined to tte weather-deck plates, the inside 
of the bunker and the double bottom just under the boiler, and 
the reason why this is so is well known and has often been pointed 
out. In such parts, if no effort is made to cope with or stop its 
progress, especially in the early stages of a vessel's life when, owing 
to the shedding of the mill scale, a little care and attention is of 
the most use, then corrosion, in some cases much corrosion, is 
bound to take place, and it would be a miracle if it did not do so. 
In such cases and in such places, if the steel scantling is of less 
thickness than the iron scantling it follows, for the reason already 
given, that corrosion will go more rapidly through the thinner steel 
material. If, however, the scantling, whether iron or steel, is of 
equal thickness, then it will take corrosion just as long to go 
through either, and the amount and rate of wasting will be practi- 
cally equal in both cases, 

In regard to marine boilers there is no need to say much ; in 
my opinion it would be a waste of time todo so. Time has clearly 
shown that the corrosion in a marine boiler made of steel is less 
than that which took place in marine boilers when made of iron. 
The greater life of the modern marine boiler is at all events partly 
due to the material of which it is made, to its form, and to the 
thickness of its scantling. Steel as a material is now almost 
exclusively used for the great majority of all kinds of boilers. 
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Tue Junior INstITUTION OF ENGINEERS.—At the last meeting 
of this Institution held at the Royal United Service Institution, 
Whitehall, the chairman, Mr. Frank R. Durham, presiding, a 
paper entitled ‘‘Practical Notes on the Testing of Gas Engines’ 
was read by Mr. Gilbert Whalley, of Walton-on-the-Naze. The 
author, in his introductory remarks, referred to the increasing 
number of gas engines which were being laid down year after year, 
and cited the necessity for and objects of testing. He then dealt 
with the methods of carrying out tests, showing how to obtain 
expeditiously all the data required, including detailed measure- 
ments of cylinders, length of stroke, main and outer bearings, 
crank pin, and piston pin bearing, &c. The mode of checking the 
settings and lifts of alt valves, electric ignition settings, &c , was 
entered into, and the various systems of determining the brake 
horse-power by means of a dynamo prony brake and rope brake 
Were illustrated. Some interesting particulars with reference to 
the attachment of indicators and the computation of indicated 
horse-power from the cards were given, and reference was made to 
processes for the determination of fuel consumption when running 
on producer or town gas. The reduction of results to standard 
temperatures and pressures, water circulation details, preparation 
of report, including schedule of conditions, charts and diagrams to 
be submitted, formed concluding sections of the paper. In the 
discussion which followed Messrs. W. A. Tookey, Stanley Hughes, 
Geo, Lyge, C. G. Evans, R. W. Brewer, W. H. Stevens, and R. H. 
eee gs part, and the meeting closed with a vote of thanks to 

¢ author, 


CATALOGUES. 





THE WARNER ENGINEERING Company, Dartmouth-street, West- 
minster, 8.W.—A circular from this firm gives prices and par- 
ticulars of Warner-Solio arc lamps for direct and alternating 
current, 

THe WesTERN Evectric Company, Norfolk House, Victoria 
Embankment, W.C,—-This company has recently sent us an 
abridged price list of non-association vulcanised electric light 
wires and cables and flexible cords. 


HANNAM, HILL AND Co., 43-45, Raines-buildings, Fox-street, 
Johannesburg. ~This is a leaflet having reference to an edge 
runner grinding mill for grinding gold quartz, ores, Portland 
cement, clinker, and afl bard substances, 


RICHARD JOHNSON, CLAPHAM AND Mornis, Limited, Man- 
chester and Liverpool. —Catalogue E 4 deals with lawn mowers and 
garden tools, wire netting, wirework, nails, bo!ts, &c. _ It contains 
nearly 150 pages, and is well illustrated and copiously indexed. 

ARNOLD GOODWIN AND Son, Limited, Sumner-street, Southwark, 
5. E.—Several leaflets have reached us from this firm relating to 
lifting blocks, pumping water by compressed air, suspended lift- 
ways, hydraulic lift and general repairs, and ‘Beatall” patent 
piston rings. 

B. J. HALL AND Co., 39, Victoria-street, Westminster.—A new 
catalogue received from this firm has reference to slide rules. All 
the most modern slide rules are dealt with, and the catalogue also 
vontains some useful information relating to methods of making 
calculations with these rules. 


W. R. TayYLor, Medway Works, Rochester.—Two leaflets have 
reached us from this firm. One illustrates and describes an 
improved roller crusher with manganese cast steel nibblers, and 
the other illustrates an improved slurry pump, for cement and 
brick slurry, sewage matter, &c. 

Rosperts BrotuHers, Dukinfield, Manchester.—-Catalogue Sec- 
tion A describes a selection of brass-finishers’ and capstan and 
turret lathes, milling machines, nut-facing lathes, stud-ending 
lathes, centering machines, &c. The illustrations are clearly 
printed and the descriptions are accompanied by the leading 
dimensions. 

THe Mork Patent PuLitey Brock Company, 42 and 44, Moor- 
lane, E.C.—An illustrated catalogue sent to us has reference to 
lifting tackle and cranes. It gives particulars of severa! types of 
pulley blocks, also chains, slings, worm and worm wheels, the 
‘*Norfrict ” overhead runways and trolleys, wall crabs, scaffold 
chains, &cs 

TITTLEY, SON AND BricKLEy, Limited, Alton Works, Smeth- 
wick. —This is a new catalogue of power tr ission appli 
such as steel shafting, shaft couplings, claw clutches, solid loose 
collars, split collars, plummer blocks, adjustable swivel bearings, 
sling pe J hangers, wall brackets, wall boxes, cast iron standards, 
pulleys of many types, &c. 

THWAITES BroTHEeRs, Limited, 98, Leadenhall-street, E.C.— 
We have received from this firm a copy of tracing No. 752/07, 
which gives the leading dimensions of the firm's standard centri- 
fugal circulating pumps, together with diagrams showing the num- 
ber of revolutions per minute y for impellers of different 
sizes, and for varying heads. 











JosErH Dixon CruciBLE Company, 26, Victoria-street, 8.W.— 
A copy of this firm’s publication, ‘‘Graphite,” for January, which 
has been forwarded to us, contains a quantity of interesting and 
instructive reading matter, including articles on pressure reduc- 
ing valves, questions and answers on automobile lubrication, tests 
of graphite in ball bearings, &c. 


THe Empire Rover Beartncs Company, 15, Victoria-street, 
$.W.—This is a copy of the firm’s latest revised catalogue 


dealing with roller bearings. Among other things this catalogue 
contains a table giving dimensions of standard sizes. At the end 
of the catalogue there are some testimonials and figures showing 
the saving in power by the use of these bearings. 

DovL_ton AND Co., Limited, Albert Embankment, Lambeth, 
S.E.—An extensive and well-bound catalogue of marine sanitary 
appliances has been sent to us by this firm. It deals exclusively 
with sanitary fittings for use on board ship, and includes the 
most recent patterns that have been made. Numerous illustra- 
tions are given, and the catalogue is well indexed. 

LASSEN AND Hort, 52, Queen Victoria-street.—A new catalogue 
issued by this firm deals with the question of water softening in 
general, and also gives some interesting particulars concerning the 
Lassen and Hjort process. The process is clearly explained, and 
at the end of the catalogue there is a number of illustrations show- 
ing these plants erected in various works, public baths, &c. 


BERGTHEIL AND YOUNG, 12, Camomile-street, E.C.-—A tasteful 
pamphlet to hand from this firm has reference to the Brandy 
electric punkah, for use on direct and alternating-current circuits. 
This invention is said to embrace all the salient qualities of the 
native-pulled machine, and, while avoiding all the faults, embodies 
all the virtues of those mechanical punkahs hitherto introduced. 


THe Brush ELectrica ENGINEERING Company, 106-112, 
Belvedere-road, S:E.—-A copy of the ‘‘ Brush Budget” for January 
has reached us, which as usual, gives a record of the progress made 
by the company. There are several interesting articles and illus- 
trations of turbines, high and low-speed generators, tramcars, &c. 
The “‘ Brush Budget’ for February, 1908, contains a collection 
of interesting articles pertaining to the progress made by the 
company, and gives illustrations of rolling stock, turbines, and 
electric motors in use on various classes of work. 


THE CONSOLIDATED PNEUMATIC TooL CoMPANY, Limited, Palace 
Chambers, 9, Bridge-street, Westminster.—A new electric tool 
catalogue has recently been issued by this company. The tools 
dealt with are of various kinds, including air-cooled electric breast 
drills, direct-current electric drills for high voltage circuits, air- 
cooled electric drills for alternating current, electric grinders, 
buffers, and blowers, portable electric grinders, tool post electric 
grinders, portable electric blowers, portable electric lifting blocks, 
drilling stands for electric drills, automatic switches for electric 
tools, electrically-driven coal and ore boring drills, with direct- 
current or polyphase motors, magnetic separators, and submarine 
electric lamps. 

ALFRED HERBERT, Limited, Coventry.—We have received 
Section A of this firm’s general catalogue, which is devoted to 
milling machines of the horizontal and vertical types. It contains 
numerous illustrations of the machines themselves and accessories. 
One of the most interesting sections of the book is that which 
deals with examples of milling operations. This section contains 
many illustrations, showing the machines in operation on various 
classes of work. There is alsoa section on the installation and use 
of milling machines. This section contains a number of useful 
practical hints, and the section which deals with milling cutters 
and milling tools is also a useful and interesting one, and contains 
many tables giving the dimensions and prices of cutters, &c. At the 
end of the book there is a table of cutting s is. Anew catalogue 
has also recently been issued by this firm which illustrates and de- 
scribes the firm’s improved universal cutter grinder. This machineis 
intended for grinding milling cutters up to maximum overall 
dimensions of /}in. diameter by 10in. long. We understand that 
the machine has recently been improved in many details, more 
especially in the arrangement of the spindle, bearings, and in the 
construction of the universal head. It is designed to grind 
straight, spiral, angular and face or side milling cutters, also end 
mills, slitting saws, and el taper and spiral reamers, as well 





as gear cutters and small machine relieved cutters. 


Lanston MonotyreE Corporation, Limited, 43, Fetter-Jane, 
London, E.C.—A copy of the ‘‘ Monotype Recorder” for January, 
908, has been sent to us by this firm. is-is a monthly pnblica- 
tion having reference to matters concerning the monotype print- 
ing machines, &, 

E. 8. HINDLEY AND Sons, 11, Queen Victoria-street, E.C.—A 
copy of catalogue No. 308 received from this firm has reference to 
steam engines, boilers, hoisting and slewing machinery, vertical gas 
engines, suction gas plants, and steam motor vehicles. Engines 
and boilers of many types are illustrated, and éach illustration is 
accompanied by a brief description. The Hindley steam motor 
wagon is briefly described. 

JOHNSON AND PHILLIPS, Charlton, Kent.—A new list sent to us 
by this firm deals with Patterson’s vuleanised bitumen cables. 
The list contains illustrations of cables of various carrying capaci- 
ties with single and twin conductors, also three-core cables. A short 
specitication of each cable is given, also tables giving price per mile, 
weight per mile, thickness of dielectric on each conductor, and 
other information required by cable purchasers. 

Davipson AND Co., Limited, Sirocco Engineering Works, 
Belfast.—Bulletin No. 2011 has been received from this company, 
which has reference to Sirocco drying apparatus. It deals with 
direct-fired air heaters, vertical flue air heaters, multitubular air 
heaters, hop-drying plant, the Sirocco centrifugal fan, &c. The 
bulletin is well illustrated, and at the end there isa long list giving 
the substances which can be dried by the Sirocco apparatus. 

IsENTHAL AND Co., 85, Mortimer-street, W.—This is a catalogue 
dealing with electrical measuring instruments for. technical and 
laboratory purposes. It deals with electromagnetic instruments, 
moving coil instruments, hot wire instruments, wattmeters, special 
types of switchboard instruments and insulation testers. The 
catalogue is well illustrated, and it contains a large amount of 
information concerning the instruments in tab and other 
form. 

ARCHIBALD D. DAWNAY AND Sons, Limited, Steelworks-road, 
Battersea, 5.W.—-This firm has forwarded us one of its 1908 
joist, girder, and stanchion albums, also a pamphlet dealing with 
Dawnay’s solid tiles for fire-proof floors, As regards the former, 
we are informed that great care has been taken to ensure absolute 
accuracy in al] calculations, and simplicity of compilation, so that 
the book may prove intelligible and useful to anyone who may 
have occasion to use it. 


R. Wor, Norfolk House, 7, Lawrence Pountney-hill, Cannon- 
street, E.C.—An interesting and well illustrated catalogue has 
been received from this firm which deals with superheated 
locomobiles, portable and semi-portable engines. There is a large 
amount of reading matter in this catalogue pertaining to the 
advantages of superheated steam and the constructional details of 
these engines. Results of tests are also given, showing very good 
efficiencies for engines of this class. 


INTERNATIONAL CHANNELLING MACHINE Company, 55 and 56, 
Bishopsgate-street Within, E.C.—A pamphlet to hand from this 
firm has reference to the ‘‘Siskol” coal cutter. It is claimed 
that the new type of ‘‘Siskol” machine has attained the highest 
cutting speed of any radial percussive machine on the market. 
Other no less important claims are made for this machine. The 
pamphlet contains several illustrations of the machine, and the 
advantages claimed are clearly set forth. A number of testimonials 
is also included. 

HENRY PELS AND Co., Lincoln Chambers, 9, Portsmouth-street, 
W.C.—A booklet issued by this company‘gives some illustrations 
of John’s patent punching and shearing machines, &c., which are 
built up of mild steel throughout. The machines illustrated include 
joist shears, double and single-ended notching machines, John’s 
patent angle and tee bevel croppers, punching machines of various 
types, combined punching and shearing hines, punchi 
machines for hand power, &c. 

Murray, Lotz and Co., 102, Fenchurch-street, E.C.—-Pamphlet 
No. 075 has reached us from this firm, which illustrates and describes 
industrial railway equipment of various kinds, including rolled 
steel track, switches, cast plate track, steel crossings, shop cars, 
eight-wheel flat cars, self-dumping cars, tip cars, charging cars, 
foundry ladle cars, electric locomotives, and iron frame track scale, 
cars for special pu , &c. At the end of the pamphlet there 
are some interesting illustrations showing railways supplied by this 
firm in operation in works of many different descriptions. 


FIELDING AND Puatt, 188, Queen Victoria-street, E.C.—This is 
a catalogue pertaining to gas engines and suction gas producers. 
In the horizontal types these engines are made with single or 
double cylinders, the single-cylinder type being made in sizes from 
54 horse-power to 165 horse-power, and the double-cylinder 
engines from 140 to 320 horse-power. The catalogue also illus- 
trates a four-cylinder vertical gas engine direct-coupled to a 
continuous-current dynamo ; this engine is capable of developing 
180 horse-power. Gas-producing plants of several sizes are illus- 
trated and described. 

R. J. NICHOLSON AND Co., Macdonald’s-lane, Corporation-street, 
Manchester.— Pamphlet 69. In this publication is described and 
illustrated the ‘‘ Ideal” petrol electric lighting set. The engine 
is of the vertical two-cycle pattern with a governor whieh operates a 
valve on the piston side of the carburetter, and so throttles the 
mixture of gas and air. This is accompanied by a regulation of 
the air admission. The engine is coupled directly to.a dynamo. 
The sets are made in several sizes, from 1 to 6 kilowatts, and are 
very compact. The firm also supplies storage batteries and switch- 
boards suitable for these small plants. 

NEGRETTI AND ZAMBRA, 38, Holborn-viaduct, E.C.—We have 
received an interesting and well bound catalogue from this firm, 
which, we understand, is replating the firm’s large encyclopedic 
catalogue. It deals with thermometers—manufacturing, steam 
recording, &c. Barometers, both of the mercurial and aneroid 
types, recording or otherwise. Field and marine binoculars and 
telescopes of all kinds. Microsco suitable for various uses. 
Ships’ compasses, including the Ritchie liquid compass, also pocket 
and other compasses. The firm particularly directs attention to the 
section dealing with surveying and mathematical instruments of 
all kinds, and to the section devoted to Bourdon’s pressure and 
vacuum gauges. 

Morxis AND LisTER, Carlton Works, Lockhurst-lane, Coventry. 
—We have received a new list from this firm describing its 
1908 pattern of eddy current testing brake. We are informed 
that the mechanical construction of this brake has becn simplified, 
and it is now possible to secure continuous rating instead of short 
time rating and at a reduced price per horse-power. This has 
been effected by doing away with the outer pole rings and 
substituting a disc of iron attached to each copper disc itself, on 
which is mounted a series of vanes which promote radiation from 
the heated disc, and, at the same time, induce a current of air to 
circulate round the exciting coil. These brakes are specially 
adapted for electric, petrol, and other high-speed motors. 


Veritys Limirep, 31, King-street, Covent-garden, W.C.— 
Booklet No. 572 received from this company contains some 
interesting reading matter concerning electric heating and cooking 
devices. It also illustrates electric ovens, electric boilers, electric 
frying pans, electric glue pots and sealing wax melters, &c. A 
table is included which gives the cost of operating these devices 
We have also received some particulars of the Ashtonlite system 
of lighting, which, we understand, has been developed especially for 
the efficient illumination of shop windows, show cases, &c. Alsw 
Booklet No. 575 which has reference to the “ Astonlite” system 
for illuminating shop windows, show rooms, show cases, pictures, 
signs, &c. The principle of the system is fully explained, and 
full particulars, such as prices, &c., are also.given. 
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REINFORCED CONCRETE IN ENGINEERING 
fers WORK. 


BEFORE the Glasgow University Engineering Society—Mr. 
John Ward, M.I.N.A., Hon. President in the chair—Mr. 
William Muirhead M. Inst. C.E., of London, recently 
delivered an address on the subject of the new uses to which 
conerete could be put through the adoption of reinforcing. 
The address dealt with the substitution of concrete for (1) 
steel and cast iron ; (2) timber ; (3) masonry and brickwork ; 
and it went to show that there was practically no limit to the 
economical suhstitution of concrete in these directions. The 
author spoke strongly of the manner in which the laws 
and regulations of this country hampered and hindered the 
adoption of new materials. Whilst the conditions in certain 
cities were so conservative as to prevent any one from using 
concrete in substitution for a 44in. wall, there seems to be no 
legislation to prevent the building of a chimney stack to any 
height in the middle of London. The united action of en- 
ginmeers and architects was called for to have laws and 
regulations regarding buildings altered to meet the reasonable 
requirements of the changes now taking place in building 
materials. The attitude of the Government towards re- 
inforced concrete railway bridges was at present occupying 
the attention of railway engineers, and the Board of Trade. 
The author was of the opinion that in the near future the 
Board of Trade would sanction reinforced concrete work for 
under railway bridges. 

Engineers designing ferro-concrete structures to-day seem 
to be more or less at variance as to the correct principles on 
which to work out such designs. This variation mostly 
gathbers.rouhd the question of what takes place when concrete 
sets around a steel rod, and when a structure is stressed, how 
the*two materials act relatively to one another. The relative 
advantages of steel and concrete for doing their own particular 
work in structures were clearly brought out by the author, 
and the manner in which steel is preserved when properly 
imbedded in concrete was shown by examples of the earlier 
structures successfully built both in this country and abroad. 
The author referred to the enormous amount of work that 
had been done abroad in reinforced concrete. 

The question of the various kinds of materials used in 

reinforced concrete work was carefully gone into, and the 
author dealt especially with the quality and treatment of 
cement. He emphasised the fact that British cement alone 
should be used for British works. 
. Dealing with the substitution of concrete for timber in pile 
structures, the author explained the results of a series of 
experiments which he had made with a hollow concrete pile 
which is driven from near the bottom by-means of a dead- 
weight ram operating inside the pile. These hollow piles 
are afterwards filled up with concrete, and can be lengthened 
as they are driven, without in any way delaying the work. 
For piles of this description a patent has been granted to Mr. 
M. N. Ridley and Mr. Muirhead. They are constructed of 
reinforced concrete, and have a hollow space right down the 
centre, about 6in. in area or more according to the size of the 
pile. Instead of driving them in the way in which timber 
and other concrete piles are ordinarily driven, by striking on 
the top with a hammer or monkey, the inventors use a piston 
or shaft working in the inside of the pile, which strikes the 
shoe of the pile atthe bottom. The striking is thus done at 
the place where the pile is most able to bearthe blow, namely, 
on the part in the ground, and a pile driven in this manner 
may have a lengthening piece added, and the driving beresumed 
at once. These piles, which are a little heavier than wooden 
piles, set quickly, and are easy to handle, and may be 
adapted for the construction of water-tight cofferdams ; form- 
ing at the same time part of the permanent structure in 
piers, bridges, wharves, &c. Following the reading of the 
address, which throughout was illustrated by numerous lantern 
slides, the chairman and Dr. Archibald Barr, Professor of 
Engineering, made some interesting general remarks on the 
subject. 








THE INsTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—The ninth ordinary meeting of the session will 
be held this evening, at 7.30 p.m., in the Library, Philosophical 
Hall, Leeds, when the second of the two special lectures on ‘The 
Principles of Engineering Geology ” will be given by Mr. Herbert 
Lapworth, D.Se., Assoc. M. Inst. C.E. e meeting for Mr. 
Hart’s paper and the annual general meeting will be held on 
April 10th, not the 17th, as shown on the programme. 


INSTITUTION OF NAVAL ARCHITECTS.—The spring meetings of the 
Institution of Naval Architects will be held in the Hall of the Royal 
Society of Arts, John-street, Adelphi, on Wednesday, April 8th, 
morning at 11.30; on Thursday, April 9th, morning at 11.30, and 
evening at 7.30; and on Friday, April 10th, morning at 11.30, and 
evening at 7.30. The Right Hon. the Earl of Glasgow, G.C.M.G., 
LL.D., President of the Institution, will occupy the chair. The 
Council of the Institution will meet in the Library of the Royal 
Society of Arts, on Wednesday, April 8th, at 10.45 a.m., and on 
Friday, April 10th, at llam. At the ting on Wednesday, 
April 8th, at 11.30, an address will be given by the chairman, 





THE IRON, COAL, AND -GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. : 


(From our own Correspondent.) 


Pig Iron Price: Advanced. 

THE more satisfactory conditions surrounding the pig iron 
market of a week or a fortnight ago have strengthened in the 
interval. The tonnage of iron changing hands is steadily growing, 
though consumers are not yet operating with perfect freedom. 
There is still an amount of uncertainty about the future, which 
renders it difficult for buyers to put all reserve aside. Prices of 
forge iron are stronger on the week by Is. per ton, and foundry 
iron 1s. 6d. per ton. The Derbyshire makers are leading the 
market upon the present occasion in respect of foundry iron prices. 
No advance is announced in Lincolnshire foundry iron. rby- 
shire forge iron is quoted this week, delivered Birmingham, 51s. 
and 52s. per ton; Northampton forge iron, 48s. 6d. to 50s.; and 
North Staffordshire, 52s. to 53s. per ton; South Staffordshire 
common iron is 50s.; part mine, 52s, Gd. to 54s.; best all mine iron 
85s. to 90s.; and cold blast iron, 115s, The present absence of 
stocks of Midland iron, and the steady consumption of the whole 
of the make is one of the strongest features of the market, The 
buying of iron by German operators on the Cleveland market is 
being watched here with considerable interest, and a report is 
current that one of the largest German importers of foreign iron 
has been in the Midlands within the past few days, but the report 
is not generally accepted, it being considered that for the present 
Cleveland can supply all the iron which Germany needs. It is only 
when this is not possible that the continental buyers seek supplies 
from Midland furnaces, ¢.¢., Derbyshire and Northampton. 


Manufactured Iron Prices. 

Manufactured iron has not yet responded to the improve- 
ment in pigs. Confidence is not sufficiently restored in the finished 
departments to affect buying, and prices are easy. Current 

uotations are: Marked bars, £8 10s.; Earl of Dudley's brand, 

9 2s, 6d.; second grade, £7 10s.; unmarked bars, £6 12s. 6d. to 
£6 17s. 6d.; North Staffordshire bars, £7 5s. Sheets: Singles, 
#7 10s. to £7 15s.; doubles, £7 12s. 6d. to £7 17s. 6d.; trebles, 
#8 5s, to £8 10s.; galvanised corrugated sheets, f.o.b. Liverpool, 
£12 10s.; hoop iron, £7 15s.; gas strip, £7 2s. 6d.; slit nail rods, 
£8 ; rivet iron, £7 5s. to £7 10s. 


Reduction in Steel Boiler Plates. 

Steel is just now the victim of opposing conditions, and 
the position is peculiar. Ata time when hematites are dearer, and 
values of steel half-products have commenced to improve, rolled 
steel is still coming down in price. Incited by the latest drop in 
Seotch steel prices, Staffordshire quotations have this week been 
officially reduced 5s. to 10s. per ton. Boiler plates have been 
reduced 10s., making the price of plates for Lancashire and Cornish 
boilers £7 12s, 6d., and for marine boiler plates £7 17s. 6d. Girder 
plates and angles are dropped 5s. per ton, making the former 
£6 10s. to £7, and the latter £6 to £6 5s. per ton. Joists are 
unchanged, and remain at £6 5s. to £6 15s. Even at the new prices 
there is not much business being done, and steel makers complain of 
alack of demand. The market for steel half-products is witnessin; 
a revival. The Welsh works seem to be filling up with orders, an 
this is strengthening quotations. At the same time there is a 
lessening of the previous pressure from cheap supplies of continental 
steel. Some native salesmen are quoting this week an advance of 
2s. 6d. to 3s. 9d. per ton on Bessemer tin bars and billets, bringing 
the figure up to £4 15s., and Siemens qualities £4 17s, 6d. 


Big Contract for Rolling Stock. 

Some improvement may be happily recorded in the rail- 
way rolling stock trade, which has been none too brisk of late. 
The Metropolitan Amalgamated Company of Birmingham and 
District has just secured a contract for 2000 steel wagons, with 
wheels and axles complete, for export. This will keep the wagon 
department busy for some time to come, The same company 
has completed this week two extremely handsome saloons for 
China—for the Shanghai-Nanking Railway. Both cars are 
luxuriously fitted; indeed, only a Royal saloon would surpass 
them in this respect. One of the carriages is a family saloon 
intended for hire in the ordinary way by fare-paying passengers, 
while the other is an official's car somewhat similarly arranged to 
the first but that some of the compartments are so fitted that they 
will afford accommodation for secretarial work during the day- 
time and may be used as sleeping berths at night. 


The Tangye Memorial, 

It has now been determined that the Tangye memorial 
which is being raised in Birmingham shall consist of a large bronze 
plaque with medallion portraits of the late Sir Richard and Mr. 
George Tangye, mounted on a slab of green marble. When com- 

leted the memorial will be placed in the entrance hall of the 

irmingham Art Gallery. The commission for the work has been 
entrusted to Mr. W. R. Colton, A.R.A, and the design has already 
been approved by the family. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, March 18th, 


Pig Iron Position still Doubtful. 

ALTHOUGH there was a fair though not large attendance 
on the Iron Change on Tuesday, the position of pig iron still 
remained doubtful.- The contest between the ‘ bulls” and the 
‘*bears” has not yet been fought out, but judging from inquiries, 
it is possible that we may yet see some slight improvement. for 
prompt delivery, although for far forward in most makes, makers 
are disinclined to enter into engagements. It cannot be said the 





the Right Hon. the Earl of Glasgow, who will _subsequentl 
present premiums to Messrs. J. Hamilton Gibson and Lyonel Clark. 
The following papers will then be read and di d :—‘‘ inkabl 
and Uncapsizable Ships of the Goulaeff Form and System of Con- 
struction,” by General E. E. Goulaeff, F.R.S.N.A.; ‘* Modern 
Armour and its Attack,” by Captain T. J. Tresidder, C.M.G.; 
** Modern Torpedo Boats and Destroyers,” by Mr. J. E. Thorny- 
croft. On Thursday, April 9th, at morning meeting, at 11.30, the 
following papers wiil be read and discussed :—‘‘ The Combination 
System of Reciprocating Engines and Steam Turbines,” < the 
Hon. C. A. Parsons, C.B., F.R.S., and Mr. R. Walker ; “‘Speed 
Trials and Service Performance of the Cunard Steamer Lusitania,” 
by Mr. Thomas Bell ; ‘‘ A New System of Ship Construction,” by 
Mr. J. W. Isherwood ; and “The Heating of Modern Ocean Liners,” 
by Mr. W. Carlile Wallace ; and at the evening meeeting, at 7.30, 
‘*The Influence of Air on Vacuum in Surfane Comdensets,” by Mr. 
B. D. Morison ; and ‘‘ Note on the Use of Superheated Steam with 
Marine Engines,” by M. Félix Godard. On Friday, April 10th, at 
the morning meetings, at 11.30, there will be the following 
papers :—‘‘ Results of Further Model Serew Propeller Experi- 
ments,” by Mr. R. E. Froude ; ‘‘ An Analysis of the Resistance of 
Ships,” by Professor William Hovgaard; ‘‘A New Method of 
Research Work on Fluid Resistance and Ship Propulsion,” by 
Herr H. Wellenkamp, I.G.N.; and ‘‘ Two Notes on Ship Calcula- 
tions,” by Mr. W. 8. Abell, R.C.N.C.; and at ths evening meet- 
ing, at 7.30, ‘‘ Factors of Safety in Marine Engineering,” Pro- 
fessor J. O. Arnold, of Sheffield University ; and ‘‘ The Modern 
Developments of the Mariner’s Com ” by Mr. J. C. Dobbie. 
The annual dinner of the Institution will be held on Wednesday, 
April 8th, in the Grand Hall, Hotel Ceci), Strand, W.C., at 
p.m. 





position had improved ; indeed, in hematite ard Scotchiron, asalsoin 
Middlesbrough brands, there was a distinct weakening. Although 
Eglinton was very scarce, lower prices were accepted for other 
sorts. Both Derbyshire and Staffordshire were held for rather 
higher rates, owing, it was reported, to considerable sales in the 
Derbyshire district. Lincolnshire, however, was a shade easier, 
but there was nochange to notein Lancashire. Forge iron remains 
quiet. 


Steel. 

There was some weakness manifested in this department, 
notwithstanding the reductions of last week. English billets were 
unchanged, but foreign were in sellers’ favour to the extent of 
perhaps 2s. 6d. per ton. 


Copper. 
There was a slightly better feeling at the close, though 
manufactured showed little change. Ingots were the turn dearer. 


Quotations. 

Pig iron : Lancashire No. 3 ring 60s. ; Lincolnshire, 
53s. 6d. to 54s.; Staffordshire, 54s. to 54s. 6d.; Derbyshire, 55s. to 
55s. 6d. ; Middlesbrough, open brands, 59s. 7d. to 60s. Scotch: Gart- 
sherrie, 65s. 3d. to 65s. 6d.; Glengarnock, 63s. 9d. to 64s.; Eglinton, 
62s. 6d.; Dalmellington, 62s., delivered Manchester. West Coast 
hematite, 62s. to 6s, 6d.; East Coast ditto, 59s, to 59s. 3d., both 
f.0.t. Seo ch, delivered Hepa : Gartsherrie, ad. to 
6d.; Glengarnock, 61s. to 62s.; Eglinton, 60s. 6d.; Dal- 
mellington, 60s. Delivered Preston: Gartsherrie, 64s. 3d. to 64s, 6d. ; 





‘Eglinton, 61s, 6d.; Glengarnock, 62s, 9d. to 63s.; Dalmellington 


61s. Finished iron unchanged: Bars, £7; h D 
sheets, £8 5s. Steel: Bars, £6 12s. ) 28 ite. tae 
£7 15s.; sheets, £8 5s.; boiler plates, £7 12s. 6d.; plates for ope 
girder, and bridge work, £6 7s. 6d. to £6 12s. 6d.; oh lish billets, 
£5 to £5 2s. 6d.; foreign ditto, £4 10s. to £4 12s, 6d. Copper ! 
Sheets, £75; tough ingot, £64; best selected, £64 10s, : 
tubes, 99d. ; brass tubes, 74d. ; rolled brass, 6}d.; brass wire ee ¢ 
brass uy rods, 63d.; yellow metal, 64d. per Ib. Sheet lead 
steady, £16 10s. per ton. English tin ingots, £138 per ton. 
The Lancashire Coal Trade. 

There was no particular change to report at ‘Tucsday’ 

market. House coal continues very mani lah clomecsi = me 


and bunkering coal is smaller. There was nochange to note in 
quotations. 


64, ; 


BaRROW-IN-FuRNEss, Thursday, 
Hematites. 

There is no improvement in the hematite iron trade 
Some people think, however, that a better market will s on i 
experienced, while others take a gloomy view of the position and 
prospects of the future, The orders held by makers are few, and 
the probabilities are that in the early future they will not be 
increased, as the demand on home, foreign, colonial, and cont. 
nental account is but small, and there is the certainty that for 
some time to come the demand for crude iron for the steel trade 
will be of small dimensions, Makers are only producing about 
half the amount of iron they did in the early autumn of last year 
but they are managing to keep down stocks, which will strengthen 
their position whenever the demand for iron improves. The value 
of hematites remains very steady, with mixed mer numbers 
at 62s. net, f.o.b., and warrant sellers at 61s. 74d. net cash. The 
transactions in warrant iron during the week have been nil, and 
there is no spirit in the market, nor is there any, disposition to 
speculate. Iron ore is in very quiet demand, and Sliresent at 
the native mines is in no sense brisk. Good average sorts are at 
Da. per ton net at mines. Very little foreign ores are coming to 
and, 


Steel. 

The demand for rails is small, and very few inquiries 
are to hand for large deliveries, Consequently prices remain low, 
but they do not tempt buyers. There is likely to be a better 
demand later on for shipbuilding material, but the chances of 
keeping this department regularly or gary are very problemati- 
cal, Steel foundries are at a standstill, but orders are expected. 


Shipbuilding and Engineering. 
Engineers are fully employed in almost all departments. 
Boilermakers are fairly supplied with work, and iron and brass 
foundries are well off for orders. 


Shipping and Coal, 

The shipping trade is less active than it has been since the 
commencement of the year. The exports from West Coast ports 
last week were 1650 tons of iron and 745 tons of steel, making a 
total of 2395 tons, compared with 18,675 tons in the corresponding 
week of last year, a decrease of 16,280 tons. The total shipments 
this year to date have reached 103,272 tons, as compared with 
185,798 tons in the co ding period of last year, making a 
decrease of 82,526 tons. Freights are very low. Coal and coke 
are in small sale, but prices are comparatively high. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Steam Coal. 

Prices in this district show considerable signs of weak- 
ness, owing largely to manufacturing coal not being in great 
request, and the shipping season not yet opened. Coalowners, of 
course, find themselves under the necessity of working their pits, 
and to do this several owners are disposed to make some reduction 
on the prices obtained a few months back, as low as 10s. 6d. per 
ton being offered. On the part of foreign buyers there appears to 
be also a little “bearing,” in anticipation of making better 
bargains than they could have found it possible to make last year. 
The situation would be much improved by an — shipping 


season, which ordinarily opens about the middle of April. 


Gas and House Coal Contracts. 

The question of renewals of gas and house coal contracts 
has recently toon considered at meetings of Yorkshire, Derby- 
shire, and other coalowners and representatives, held in London. 
Further meetings are to take place on the subject. With regard 
to gas coal, the feeling amongst colliery A an, pone is in favour of 
last year’s prices being maintained. e question, however, is 
very much involved in the matter of the Eight Hours Bill before 
Parliament, the general view being that in the new contracts 
stipulations should be made to cover the charges incidental to this 
Bil. Various opinions are entertained as to what extra charge 
this new measure, should it be , will make in the cost of 
coal, but the feeling is that nothing less than an average of Is. 6d. 
to 2s. per ton will meet the case. The position, of course, varies 
with the circumstances of the different coalfields. House coal 
naturally came up for consideration at the same time, and the 
view amongst e yners appears to be that last year’s prices, at 
least, should be obtai 


d for contracts, with similar stipulation in 
respect of the _ Hours Bill as applies to gas coal. Pit quota- 
tions for household fuel remain as last given, 


though concessions 
are made in several instances. 





Barnsley softs, however, are 
still quoted from 12s. 6d. to 13s. per ton; secondary qualities, 
10s. 6d. to 11s. per ton. 


Coke and Coking Fuel. 

Best washed coke is listed at 12s. 6d. to 13s. per ton ; 
unwashed, 11s. to 12s. per ton. A fair business continues to 
done. with the various iron smelting districts of North Lincolnshire, 
Derbysh‘re, Northamptonshire, and Leicestershire. There is a 
very good trade being done in coking fuel, and values are maintained 
at from 6s. 6d. to 7s. per ton. 


Hematites, 

Prices of hematites have not been advanced, but the strong 
feeling formerly noticed is maintained. Home requirements are 
still moderate, though some additional inquiries are being 
received by iron makers. Stocks in the hands of consumers are 
shown to be very low, and the inquiries now being made are mostly 
for replenishing.~ The shipments are maintained, the principal 
markets being Germany and the United States. Current quota- 
tions: West Coast, 72s. to 74s. per ton net ; East Coast, 66s. to 
68s. per ton, subject to 2} per cent., both delivered in Sheffield 
and Rotherham. 


Lineolnshire Irons. 

Quotations for Lincolnshire irons used in Shettield and 
district remain as fixed a fortn’ght ago. A fair amount. of 
buying is reported, but it is on account of immediate require- 
ments. Prices, net, for delivery in Sheffield and Rotherham, 
are as follows: —No. 3 ada” Meta per ton; No. 4 foundry, 
50s. 6d. per ton; No, 4 forge, per ton ; No. 5 forge, mottled, 
white, and basic, 52s. per ton. 


Derbyshire Irons Advanced. 
Prices have been somewhat irregular of late, but at pre- 
sent there is a general stiffening, and sales are being made at the 





higher rates quoted this week, viz. :—-No. 3 foundry, 53s. per ton ; 
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No. 4 forge, 52s. per ton, both~ net, delivered-in Sheffield and 
Rotherh im. ‘These rates show an advance of Is, per ton on the 
figures given in our last report. sf 


pars and Sheets, 
(Quotations are as follows:—Bars, £7 to £7 10s. per ton ; 
sheets, £9 to £9 10s, per ton, 
Billets. 
No improvement in demand is expected, com etition being 
, eovere as ever. High carbon qualities remain at the quotations 
vivua last week—&£7.10s. per ton for Bessemer, and £8 per ton for 
Siemens. ‘Three-months ago, offers of foreign material in_ billets 
and constructional material were rather abundant, but it is note- 
worthy, that those who.were then having such offers made have 
not been recently receiving them, 


i 
i 


The Marking of Foreign Goods. 

Mr, Lloyd George, M.P., President of the Board of Trade, 
being absent through other important duties, Mr. Hudson Kearley, 
M.P., the Parliamentary Secretary of the Department, received 
on the 17th inst., at the House of Commons, a Sheffield deputation, 
which asked for an alteration of the law so as to cause imported 
articles of cutlery, tools and other merchandise to be distinctly 
marked ‘* Not British.” The four bodies joining in the deputation 
were the Cutlers’ Company, the Chamber of Commerce, the 
Federated Trades Council, and the Cutlery Council. Mr. Kearley 
promised to put the views of the deputation before the President 
of the Board of Trade. 


The Eight Hours Bill 

The Council of the Yorkshire Miners’ Association met at 
Barnsley on the 16th inst. A resolution was deprecating 
“the extravagant and exaggerated statements made by colliery 
owners, railway companies, gas companies, large Corporations, 
and consumers of coal on the Miners’ Eight Hours’ Bill,” and 
atirming that *‘the statements made by these parties are 
inaccurate, and only assumption at the best.” The Council, 
therefore, ‘‘ presses the’ Government to bring in the Miners’ 
Federation Kight Hours Bill, and pass it into law at the very 
earliest date ible.” Speaking subsequently, Mr. Wadsworth 
Stated, ‘‘If the coalowners are anxious to settle this business, 
which they would have done had the miners been prepared to 
accept a longer winding day, why do they object to accepting this 
Bill, which proposes during the first year a day of nine hours! 
Simply because if nine hours were tried at the commencement it 
would be found practicable, and would do away with the argu- 
ment that has been advanced by coalowners and large consumers. 
However, if Parliament refuses to pass this Bill we have now a 
Federation composed of all the miners in the country, numbering 
considerably over half-a-million, and seeing that we have been 
taunted with not getting our Miners’ Eight Hours Bill by trades 
union effort, then surely neither the coalowners nor the con- 
sumers of coal will be at all alarmed if we desire to set down the 
whole of the pits in this country to enforce an eight hours day, 
which ought to be settled by Act of Parliament.” 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Labour Differences. 

TRADE in this district is very much hampered by the 
strikes at the shipyards, and many of the hands who have agreed 
with their employers are thrown out of work, owing to the quarrels 
with other sections of men. Thus the United Society of Boiler- 
makers and Iron and Steel Shipbuilders reports that the numbers 
out of work have ine enormously—from 6591 at the end of 
December to 9881 at the close of February—mainly owing, it is 
stated officially, to the strikes of shipyard wood workers on the 
North-East Coast and the Engineers. At least 3000 of the mem- 
bers are directly suffering through the disputes of others. The 
shipwrights, joiners, and drillers are as determined as ever to hold 
out against having their wages reduced, and are fighting for a 36s. 
per week minimum, and their attitude has been endo decisively 
by the whole of the members of the Associated Shipwrights’ 
Society. A ballot has been taken among the members of that 
Society, which agreed by more than five to one to a levy of 6d. per 
member per week from all the members for the benefit of the 
North-East Coast workers who are on strike. They will thus get 15s. 
per week strike pay instead of 11s. as heretofore. The prospects of 
an early settlement of this dispute are not good, and the longer the 
men keep out the greater will be the distress among those who 
would do work if it could be found for them. The differences 
between the North-East Coast Ship Repairers’ Association and the 
Shipwrights, Drillers, and Joiners’ societies are not adjusted, and 
work isstill stopped. The hitch is with the joiners ; they have put 
forward a claim with regard to reconstruction contracts which the 
masters cannot see their way to grant, though the haveexpressed 
a willingness to refer the point to arbitration. That the joiners’ 
representatives refuse. In respect of the dispute with the engi- 
neers, another ballot-—the third—has-been taken this week on the 
revised terms, which, as a matte? of fact, differed scarcely at all 
from what was submitted at the second ballot. The terms are 
that present wages continue till Easter, and the rates after that to 
be submitted to arbitration, the referee to be chosen by Mr. 
Lloyd George, Sir Andrew Noble on behalf of the employers, and 
Mr: G..S. Barnes on behalf of the men, and it is made clear that 
he is not to be an employer of labour. The result of the ballot 
was submitted to the President of the Board of Trade on 
Wednesday afternoon, and it is to be regretted‘ that it was again 
= to a settlement, though not so decisively as in the previous 

ot. 


Cleveland Pig Iron. 


_ _ Jt cannot be said that the tone of the market is altogether 
optimistic, but it is better than it has been, and there is no pressure 
to stll, for the makers are generally well situated as regards orders, 
end expect that they will be able at least to maintain prices now 
that the spring season has been entered upon, for that is usually 
the pefiod of the year when trade #s most active. Deliveries are 
brisk at present, especially to the Continent, extraordinarily large 
shipments being reported to Hamburg. To Scotland also a good 

eal more iron than usual is being despatched. Producers are 
sending direct into consumption practically all the iron they are 
making, and have very little iron in stock - so little, in fact, that 
consumers find it very difficult to get from them any iron for 
prompt delivery, and buyers have to purchase warrants when they 
need quick delivery. The price of No. 3 Cleveland G.M.B. pig 
iron has been mostly at 51s. 6d. per ton this week for early f.0.b. 
deiivery, Consumers will not give so much for forw: when 
Cleveland warrants are so much cheaper for forward than for 
prompt—ls, 10d. to 2s. per ton less for three months’ iron than for 
prompt. That is disquieting, and limits the demand to what 
sat sties hand-to-mouth consumption. No. 1, which is very 
Scarce, is quoted at 54s. per ton, but the lower qualities are some- 


ag more plentiful, and have become relatively cheaper than 
No.3. Thus No. 4 foundry is down to 50s. 3d., No. 4 forge to 49s. , 
and mottled and white to 48s. 6d. per ton for early delivery. 


Hematite Pig Iron. ‘ 
; Makers of East Coast hematite pig iron ate better off for 
ps et thin they have been. There has, of coursé, been a 
: ckening i the distribution of local orders, on account of the 
€pression in the plate and angle trades, but buying on: export 








account has been satisfactory during the Jast few weeks. Tees- 
side is sending an extraordinary tonnage of hématite pig iron to 
Ituly, where trade is developing rapidly, and where the present 
general depression does not appear to be much felt. The prospects 
of a continuance of brisk business with Italy are considered very 
good. Producers of hematite iron have no stock, and there is 
none in the public warrant stores in this district. “Mixed num- 
bers of East Coast hematite pig iron are'at 59s. per ton, and the 
minimum now accepted by second hands is 58s. 9d,, the sellers at 
56s. 6d. having disappeared. Rubio ore is at 15s, 64. per ton c.i.f. 
and buying is slow, 


Exports of Iron. 

The shipments of pig iron from the Cleveland district 
are not so good this month-as they were expected to Better 
figures were looked for than those of February. Nevertheless, 
they are above the March average, especially to Grangemouth, 
Hamburg, and Italy. The quantity shipped this month, to 18th, 
was 74,043 tons, against 75,980 tons last month, 76,647 tons in 
March, 1907, and 73,103 tons in March, 1906, all to 18th. Exports 
of manufactured iron and steel are well maintained, and probably 
never before have so many very large steamers been in Middles- 
brough Dock as have been reported this month, mostly taking 
eurgoes for India, China, and Japan. Heavy consignments of 
rails have been made during the last few weeks to South America. 


Cleveland Iron Stock. 

The stock of Cleveland pig iron in Connal’s public stores 
has begun to increase, after declining to the smallest quantity 
known for nearly four years. It is the stock of No. 3 quality that 
is increasing ; that of No. 4 foundry is filling off. The stock of 
Cleveland pig iron in these public stores at 18th was 85,449 tons, a 
decrease during the month of 2604 tons. The stock of No. 3 was 
79,399 tons—decrease for month, 398 tons—and of No. 4 foundry 
5450 tons — decrease for month, 2206 tons. There is no other 
description now held in Connal’s stores. 


Manufactured Iron and Steel. 


Slackness is reported in almost all branches of the finished 
iron and steel industries of this district ; indeed, it 1s years since 
the trade was so slow, and prospects of improvement are not 
encouraging. Since last report the steel and iron plate makers, 
and the steel angle manufacturers, have reduced their quotations 
5s, per ton, thus following the example of their Scotch competitors, 
and now iron and steel ship plates are at £6 5s. ; steel boiler plates, 
£7 5s.; steel girder plates, £6 10s.; steel ship angles, £5 17s. 6d.; 
steel engineering angles, £6 2s, 6d.; packing iron and steel, 
£5 10s., all less 24 per cent. f.o.t. The Scotch bar makers have 
reduced their prices of crown bars 5s. per ton, bringing them down 
to £6 15s., less 5 per cent., but manufacturers in this district have 
not followed suit, and continue to quote £7 5s., less 24 per cent., 
or about 12s. 6d. more than the Scotch firms. Firms here are not 
badly off for work, and are of opinion that any reduction that they 
could afford to make would not bring in an increased number of 
orders. Belgian bars are being offered at considerably less than 
the prices that are quoted for local iron. Both bars and plates 
are sold at lower rates for export than for home consumption, 
and the figures given above are the official prices for delivery to 
consumers at home, The most business at repens is done by the 
rei] makers, who are able to keep their,mills ia regular operation, 
and who maintain the price of heavy steel rails at £6 per ton net 


f.0.b. 


Shipbuilding. 

Everything has lately been against an improvement in 
shipbuilding ; the Jabour difficulties keep owners away, as also do 
the extremely poor freights that are ruling. Trade continues to 
fall off, and the prospects of the earnings of steamers increasing 
are unsatisfactory, though this is the time of the year when one 
looks for rates of freight rising. There are still far too many 
vessels competing for the trade that is passing, though the number 
of vessels laid up is growing almost daily. It is believed that 
employment could not be found for long for the men on strike if 
they were to go in to-morrow, and the fight of the men to keep 
up the rates of wages appears to be doomed to failure. Messrs. R. 
Craggs and Sons, Cleveland Dockyard, Middlesbrough, have started 
the building of a new design of steamer, in which they substitute 
longitudinal framing for the old method of transverse framing. 
Quarter pillars and hatch pillars are dispensed with, and centre 
pillars are reduced toa minimum. The new system of building is 
the design of Mr. J. W. Isherwood, a director of the firm of 
Messrs. R. Craggs and Sons, and a vessel is already beirig con- 
structed on the system by that firm for Lennard’s Carrying Com- 
pany, Limited, Middlesbrough. A Liverpool firm hasordéred a large 
shelter-deck steamer to be constructed on the new system, and 
negotiations are in progress for similar steamers, while several 
East Coast and Scotch firms of shipbuilders are in treaty to adopt 
the system under licence from the patentee. 


Coal and Coke. 

The coal trade is again showing improvement, and busi- 
ness in the steam and gas coal branches is showing considerable 
activity, while the tone has become buoyant again. Confidence 
has increased so much that consvmers are buying heavily for long 
forward delivery, and the demand for early delivery is such that 
it cannot very well be satisfied. Best steam coals are up to 
12s. 3d. per ton f.o.b., and best gas to 10s. 9d., with anit at 
10s. 3d Very large continental orders for both steam and gas 
coals have lately been placed. Coking coal is steady at 10s. 6d. 
per ton, but the demand for it is quieter, as it is also for coke, 
especially for home consumption, Furnace coke is at 16s. per ton, 
ort at Middlesbrough works, and foundry coke at 17s. 6d. to 
18s. f.0.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 

THERE has, since last report, been comparatively little 
change in the general condition of trade in Scotland. At the same 
time, it is encouraging to note that there are indications of an 
improvement in various directions. Orders have been coming to 
hand somewhat more freely in several important industrial depart- 
ments. Still, there is much unemployment, and manufacturers 
are looking for further reductions in the costs of production before 
rte & can hope materially to improve the condition of their order 
books. The reduction in the price of money is already exercising 
a good effect by encouraging investments in promising industrial 
enterprises. 


The Warrant Market. 
There has been more business done in the warrant market, 

the transactions being, itis said, chiefly of a speculative character. 
Warrants have been more firmly held, and the prices up till the 
time of writing are well maintained. Cleveland warrants have 
sold between 51s. 5d. and 51s. 1d. cash, 50s. 6d. to 50s. 9d. one 
month, and 49s. 14d. to 49s. 6d. three months. Transactions have 
also taken place at 51s. 2d. and 51s. for delivery in fourteen days, 
50s. 9d. twenty-four days, and 50s. 7}¢. twenty-eight days. 
Seoteh warrants are quoted nominally 5/s., and there has been 
peo nothing doing in Cumberland hematite, which is. at 
is. 7}d.° Standard foundry pig iron has advaneed from 49s. 6d. 
to 50s. per ton. re . 





“*The Demand for Scotch’ Pig Iron; i igts 

3 Seotch pig iron has continued in good demand both fot 
home use-and pote i Eee ig mt haye-been in request. foF 
shipment over several months, and it is likely that a considerable 
amount of iron will be disposed of in connection with the inquiries 
in question. There has naturally been considerable indisposition 
on the part of both buyers and sellers to fix business ahead, but 
buyers have lately been somewhat more anxious to do business at 
current rates. Attention was directed a few days ago on ‘Change 
in. Glasgow to a report that some 8000 tons of basie iron of 
American manufacture had been purchased for shipment partly to 
the United Kingdom and partly to Italy ; but it is since stated 
that no more similar offers of iron can come from the States in the 
meantime. Scotch iron has recently been going in fair quantities 
to Italy, although the quantity taken by the Italians is consijerably 
behind what it was at this time last year. The pig iron output 
has been steady. There are still 73 furnaces in blast in Scotland 
compared with 90 at the same time last year, and of the total 35 
are making ordinary and 35 hematite pig iron. Prices of Scotch 
makers’ iron are well maintained. G.M.B., No. 1, is quoted at 
Glasgow, 62s.; No. 3, 59s.; Carnbroe, No. 1, 63s. 6d.; No. 3, 
59s. 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Gartsherrie, 
Calder, and Summerlee, Nos, 1, 66s.; Nos. 3, 61s,; Langloan, 
No. 1, 68s.; No. 3, 63s.; Coltness, No. 1, 888.; No. 3, 65s.; 
Glengurnock, f.a.s. at Ardrossan, No, 1, 68s.; No. 3, 62s. 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 60s. 6d.; No, 3, 58s.; Dal- 
mellington at Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Shotts, at 
Leith, No. 1, 66s., No. 3, 61s.; Carron, at Grangemouth, No. 1, 
69s. 6d.; No. 3, 61s. 6d. per ton. 


Exports and Imp rts of Pig Iron. 

The shipments of pig iron from Scottish ports in the 
past week amounted to 7502 tons, compared with 9687 in the 
corresponding week of 1907. To Australia 680 tons were 
despatched ; Germany, 495; South America, 327 ; Holland, 281 ; 
India, 195; Italy, 100; United States and Canada, 50 each ; 
France, 45; Spain and Portugal, 110; China and Japan, 175; 
other countries, 227; the coastwise shipments being 4767 tons, 
against 4820 in the corresponding week of last year. The arrivals 
éf English pig iron at Grangemouth amounted to 10,370 tons, com- 
pared with 10,494 in the corresponding week of last year. The 
Scotch pig iron shipments show a decrease since the beginning of 
the year amounting to 23,744 tons, while the imports are 1272 tons 
less than in the corresponding period of last year. 


The Finished Iron and Steel Trades, 

The representatives of the Scotch makers of malleable 
iron, at a meeting in Glasgow on Monday, decided to reduce their 
minimum selling prices all round by 5s. per ton, making the basis 
price £6 15s. per ton for crown bars, less the usual 5 per cent. dis- 
count in one month. Makers of sheets have also made a reduction 
of 5s. per ton, to come into foree at once, while rails have like- 
wise been reduced 10s. per ton. Business in almost all depart- 
ments of the malleable iron trade continues dull, and it is diffieult 
to keep some of the mills in operation. There have been fair 
inquiries for billets and also for finished steel, but the amount of 
business actually placed is said to be inconsiderable. Foreign 
buyers of billets seemed to be prepared in some cases to contract 
at current rates for a considerable time ahead, in one or two 
instances as much as twelve months to three years being mentioned ; 
but makers are naturally inclined to act with caution. The busi- _ 
ness done is, for the most part, for early delivery. There are 
large inquiries in the market for steel goods for the Argentine 
Republic. ; 


The Coal Trade. 

An improvement has taken place in the coal shipments 
from Scottish ports, which are 13,000 tons better than in the 
preceding week. The demand is, however, only moderate, the 
yet comparatively high prices ‘ee against the placing of orders 
except for immediate shipment. The prices of steam and splint 
coal are 3d. per ton lower at Sy ag harbour, steam being quoted 
10s. 3d. to 10s, 9d.; splint, 10s. 9d. to 10s. 3d.; and ell coal 10s. to 
10s. 9d. per ton. On'the East Coast prices are lower, best 
screened steam navigation being quoted at Leith, 10s. to 10s. 6d.; 
second quality, 9s. 3d. te 9s. 6d.; washed trebles, 9s. 3d. to 9s. 10d.; 
doubles, 9s. to 9s. 6d.; and singles, 8s. 6d. to 8s. 9d. per ton. 
House coal for home use is maintaining its price remarkably well, 
the retail charges in the larger towns being only 1d. per ewt. less 
than they were at the beginning of the month for the best coal. 
The coalmasters demand a reduction of 124 per cent. in colliers’ 
wages, and the matter is to come before the Conciliation Board in 
the course of a few days. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Trade. 

SATURDAY last witnessed a large export of coal from 
Cardiff -forty-four steamers, many of great tonnage, and an 
regate of over 100,000 tons. This, and a strong undertone, 
notwithstanding the absence of much animation in buying for 
rompt shipment, led some of the old authorities on Change to 
Cimuve that the tide was beginning to turn, ard that an improve- 
ment was at hand. This may be experienced about the beginning 
of the Easter holidays, but even before that indications of improve- 
ment are foreshadowed. Reverting to my summary of the 
‘‘slump” in ooal during the past two months, an authority 
on ‘Change schedules it as follows, bringing the loss in 
foreign shipments before us at a glance:—The German +shij-- 
ments from Wales showed a falling off to the extent of 
17,000 tons; to France, 3000 tons ; Portugal, 21000 tons; 
Portuguese West Africa, 36,000; Spain, 18,000; Italy, 50,000; 
Austria, 34,000; Egypt, 71,000; Chili, 6000; Gibraltar, 28,000. 
On the other hand, some exports have been increased :—To 
Algeria, 18,000 ; Canary Islands, 27,000; Greece, 11,000; Brazil, 
5000; Uruguay, 13,000; Argentine, 13,000; Malta, 19,000; 
Ceylon, 24,000 tons. During last week the Newport coal ship- 
ments totalled very closely to 100,000 tons, foreign and coastwise. 
The exact figures were 99,115 tons, 87,090 going to foreign destina- 
tions. Swansea total showed a falling , off—60,015 tons. Port 
Talbot indicated an increase of 11,221 tons. Two important 
contracts have heen booked this week. The Ebbw Vale Company 
has seeured an order for 25,000 tons with the Midland and 
Great Western of Ireland; price about 14s. 6d. The Great 
Western and South-Western Railway of Ireland has ulso pur- 
chased 25,000 tons of Griffin, Nantyglo, and Risca coal. . Price 

of these coals is also 14s. 6d., delivery in four months, 


The Eight Hours Bill. 

There has been no cessation in the adverse criticism of 
authorities against this measure, and in the Cardiff district 1t is 
particularly active. The general manager of the lowell Duffryn 
Collieries calculates that in South Wales the output will be 
reduced 15 per cent. This will mean 74 million tons. The effect 
of this upon the port will, as a critic em) basises, lead to a 
calamitous state of things—‘‘ the small armies of men who werk 
the docks will be reduced ; nothing like the oversea tonnage will 
be required to carry the coal, and fewer seamen will be wanted.” 
For a time, at any rate, many ships must be laid up, and those 
running will have to raise their freight on account of the increased 
price for bunkers-; an increased price for coal and higher freizhts 
will make it more difficult to compete with other countries, and 
the inevitable result will be that our: exports will be shut. out. 
ip common fairpess to the opposition it should be stated that 

e -leaders of the colliers, notably ‘“‘Mabon” and Brace,” 
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energetically. deny that the evil results predicted would arise, 
and say that after a little time the agitation would cease and the 
colliers would be gratified with the concession of less hours. But 
IT would rather accept the view of men whose outlook is wider than 
the Welsh valley alone, and whose knowledge of the industries 
takes in their general welfare; and these are stoutly opposed. 
The colliers would get decreased — on t of i i 

tonnage being less. Price of coal would certainly be higher. 


The Profits on Coal. 

In the’ course of the dispute about the eight hours 
measure Mr. Brace has collected, and, in a speech, referred to the 
profits gleaned by coalowners during the recent boom. ~ They are 
as follows:—Powell Duffryn, he states, with £980,000 capital, 
showed that their profits were £453,757, enough, he adds, to pay 
a dividend of 50 per cent. The profit was 2s. 10d. per ton ; the 
Cambrian are receiving 3s. per ton; Messrs. D. Dacre, 2s. 74d. ; 
North Navigation, 2s. 7d.; whilst others get 2s, 3d. and 2s. 4d. 
It must be noted that colliery owners have ‘“‘lean” years; and 
that much capital has been irreclaimably lost. 


Latest Coal Prices, Cardiff. 

The last statement made on ’Change is that there has 
been a slight improvement in trade. ‘Tonnage coming in is satis- 
factory, and a practical resumption of work to take place in all 
dry and steam coal collieries, while a slight increase has taken 
place in Monmouthshire Western Valley coals. ‘This week best 
steam are quoted at 16s. to 16s. 3d.; seconds, 15s. to 15s. 6d.; 
ordinary large steam, l4s. 3d. to 14s. 6d.; drys, best, 16s. to 
16s. 3d.; ordinary, 14s. 3d. to 14s. 6d.; best Monmouthshire, 
l4s. 3d. to 14s. 6d.; Western Valleys, 13s. 9d. to 14s.; Eastern, 
12s, 3d. to 12s. 9d.; best house coal, 19s. 6d. to 20s. 6d.; seconds, 
15s. 6d. to 17s. 6d.; No. 3 Rhondda, 19s. 6d. to 20s.; through, 16s. 
to 16s. 6d.; No. 3 smalls, 12s. 6d. to 13s.; No. 2 Rhondda, 11s, 9d. 
to 12s.; through, 10s. 6d. to 10s. 9d.; smalls, 8s. 6d. to 9s.; best 
small steams, 9s. 6d. to 10s,; seconds, 8s. 6d. to 9s.; other smalls, 
including drys, 7s. 6d. to 8s.; best washed nuts, 14s. 6d. to 15s.; 
seconds, 13s. 6d. to 14s.; best washed 13s. to 13s. 6d.; 
seconds, 12s. 6d. to 13s. Thirteen hundred loads to F. R. Howe 
and Co. on Tuesday. Patent fuel, 17s. to 18s. Coke: Furnace, 
16s, 6d. to 17s. 6d.; foundry ordinary, 19s. to 22s.; special, 26s. 
to 28s. Pitwood, 18s. to 18s. 3d. Large quantities coming in. 


The Anthracite Trade. 

Swansea has reported slow trade, and no change in quota- 
tions. Red vein not brisk; peas and beans dull; duff weak; 
culm better a little ; best hand-picked, 25s. to 26s.; seconds, 22s. 
to 23s. net ; big vein, 16s. to 16s. 6d. ; red vein. 13s. 6d. to 14s., 
both 2} discount. Machine-made coals: Cobbles, 27s. 6d. to 
23s. . net; French nuts, 23s. to 24s. net; German nuts, 
20s. to 21s. 6d. net.; beans, 21s. to 22s. net; screened beans, 
l4s. 6d. to 15s. 6d. net ; peas, 14s. to 15s. net. ; rubbly culm, 
6s. to 6s. 3d. net; duff, 3s. 10}d. to 4s. 14d., net. Other 
coals : Steam, best, 16s. 9d. to 17s. 3d. ; seconds, 15s, 9d. to 16s. 9d. ; 
ordinary, large, 14s. to 15s. 6d.; through bunker, 10s. 9d. to 
lls. 3d. ; 1, 8s. to 8s. 6d.; No. 3, 20s. 3d. to 20s. 9d. Patent 
fuel, 14s. 6d. to 15s. 


Iron and Steel. 

Simultaneously with a slight change for the better in 
coal, there are not wanting evidences of a much-needed improve- 
ment in iron and steel. — iron and steel imports to 
Wales have been 90 tons steel to Newport, consigned to 
Mordey ; 1000 tons steel blooms from Antwerp to Newport, 400 
tons steel billets to Newport, consigned to Mordey, and 1330 tons 
same from Rotterdam, .consigned to the same. There has also 
been an increase in cargoes of ore to leading works, Ebbw Vale 
receiving on Monday 7000 tons and on Tuesday 3000 tons, Guest 
3242 tons, chiefly from Bilbao. Scrap steel from various quarters, 
such as Rochester ; also pig iron, Swansea receiving 1170 tons, and 
4000 tons iron ore. A few hundred tons foreign bars came to 
Swansea last week, but, as remarked by makers, the situation was 
not materially affected. Latest prices issued from Swansea Metal 
Exc were as follows ;—Pig iron: Hematite mixed numbers, 
6ls. 74d.; Middlesbrough, 51s.; Scotch, 57s.; Welsh hematite, 
64s. to 65s.; small alterations. Steel bars slightly altered, 
£4 12s. 6d., both Siemens and Bessemer, No steel rails. Middles- 
brough quotations round about £6. 


Tin-plate. 

The harbour return of last week was as follows :—Received 
from works, 80,819 boxes ; shipped during week, 71,091 boxes ; 
now in stock, 153,567. Tin-plate stated to be quiet, and quota- 
tions unchanged ; a good improvement has set in for plain rolled 
and corrugated sheets. Latest prices: Ordinary tin-plate, 
Si and B , 12s. 3d. to 12s. -; ternes, 22s. 6d.; 
C.A. roofing sheets, £9 5s.; big sheets for galvanising, £9; 
finished black plate, £9 5s. to £9 10s.; galvanised sheets, 24 g., 
£12 10s.; block tin, £138 15s., an advance of £4. Other Swansea 
quotations : Copper £58 7s. 6d.; lead, £14 10s. ; spelter, £21 7s. 6d.; 
silver, 25,%,d. per oz.; iron ore, 14s. 6d. to 14s. 9d. 








Swansea Valley Industries. 

Copper works fully employed ; spelter factories very busy. 
There has been’an amalgamation of Mannesmann tube production 
with the whole of the continental producers, and to the manifest 
general improvement, according to the experience of the trade. 
A chemical”;Works at Llansamlet, which had been idle some 
time, is noW™m vigorous operation. A normal pig iron trade 
is being doné.*” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Rhenish-Westphalian Iron Market. 

BusINEss in this district does not show any change, the 
decreasing tendency previously mentioned being rather more 
marked than it was last week. The number of orders coming in 
is small and certainly insufficient. Only in railway material a fair 
demand is experienced, and plenty of fresh work could be secured. 
Spring demand ought to be coming forward now, but there is 
little hope of any business of weight being transacted in spring. For 
the first time since November, 1904, the monthly accounts for Janu- 
ary, given by the Union of German Iron and Steel Masters, showa 
falling off in the output of pig iron, as compared with the d- 
ing month last year. The decrease amounts to 823 t., or 0°776 per 
cent. of the monthly output, but even this small decrease is keenly 
felt, because the thirty-seven preceding months have shown an 
increase in production. During the last twenty years the annual 
output of the German blast furnace works has only once shown a 
decrease, viz., in the year 1901, when it was 7,880,000 t., or 
641,000 t. less than in 1899. 


The Siegerland Iron Industry. 

_ The business in iron and steel continues unsatisfactory. 
Orders in pig iron are coming in very slowly, and stocks, therefore, 
are daily co meg The reduction in output of 25 per cent., which 
the Siegerland Pig Iron Union veadived upon, will prove 
insufficient. Several blast furnaces have been blown out, some 
will be kept going till April or May, when the workmen will find 
employment as farm labourers. 


Silesian Iron Trade, 

Ata meeting of the Upper Silesian Steel Convention it was 
stated that satisfactory employment will at least be maintained till 
August, and it was resolved, at the same time, to maintain the 
present prices for sale, because’ the demand and orders ‘coming in 





- 


are satisfactary. Stocks are rather low. For iron bars eight to 
ten weeks are asked for delivery. Girders are dull, owing to the 
want of life in the building department. 


Coal, 

So far as prices are concerned, stiffness has becn shown, 
cnerally, but demand for engine fuel and for the better sorts of 
= coal has decreased. This has caused Silesian coal owners to 
resolve upon a reduction of M. 0-60 p.t. for some sorts from April 
Ist. On the Silesian coke market a satisfactory business is being 
done. Ata recent meeting of the Rhenish-Westphalian Coal Con- 
vention a reduction of 10 per cent. in output of coal was decided 
upon, the reduction in the output of coal being at the samme time 
fixed at 20 instead of 10 per cent. Deliveries in coal have pty 
increased of late, owing to activity at the pits, as well as to 
a decrease in the demand for coke. Briquettes remain in very 

strong demand, and are exceedingly firm in price. 


Austria-Hungary. 

There has been a comparatively good trade done on the 
iron and steel market ; nothing of special interest has, however, 
taken place, and quotations are the same as before. The business 
in coal shows much stiffness, and the condition of the market is 
regarded as satisfactory, for output goes into immediate consump- 
tion. The coke trade in the Ostrau district is exceedingly brisk. 


French Iron Business Tending to Weakness. 

The iron and steel works are only partially well employed. 
Few sales have been effected during the week, and prices are 
irregular. In the Ard d dr ins unsatisfactory. In 
the Haute-Marne no change in the condition of affairs can be 
noticed, but in the Meurthe-et-Moselle activity is more lively than 
before. In the North the position remains entirely unaltered. 
Coal remains in fair d A reduction in prices is generally 
expected to take place on the Ist of April. 








The Belgian Iron Business, 

There is still an unsettled and rather unsatisfactory con- 
dition prevailing in the Belgian iron industry. Owing to limited 
consumption in all descriptions of malleable iron the production 
of the rolling mills has been reduced, and will probably meet with 
further restrictions, for the tendency of the market is weak. 
Even the ae of 120f. f.o.b. Antwerp for bars in basic and 

25f. to 127-50f. p.t. for iron bars fail to induce buyers to come 
forward with their orders more freely. Girders, though without 
animation, have been in satisfactory request, and rails, too, are in 
good call both locally and on foreign account, and the mills, 
therefore, keep up a strong activity. Favourable accounts come 
in from the arms and tool factories, and the construction sho 
have also been receiving a fair number of orders. Plates could 
not possibly be more neglected than they are at present, and the 
price of 145f. p.t. for export and 175-50f. p.t. for inland consump- 
tion are weakly maintained. Inland production as well as the 
import in pig iron continues to decrease, but prices, nevertheless, 
are tolerable firm. For some sorts of coal, and for coke, a re- 
duction in price has already taken place, and a further decrease in 
quotations is expected later on. 


Russian Iron Trade. 

According to the Conice the condition of the Russian iron 
industry is getting worse and worse. Some works have been com- 
pelled to dismiss a large number of their men, while others are 
working only three days per week. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, March 12th, 1908. 

THE month of February has been rather encouraging to the 
steel manufacturers. During that month 130,000 tons of standard 
rails were ordered, 50,000 tons of structural shapes, and consider- 
able quantities of plates. Crude iron has not n very active, 
excepting in its lower grades. There has been no change in prices 
of pig iron, and this is, perhaps, the reason why purchases have 
been restricted to actual necessities. Bessemer iron has been 
selling at 17 dols. at furnace, and will probably remain at that 
figure. With regard to tin-plate, the reduction of 20 cents a box 
made in January has not stimulated buying at any extent, owi 
to the impression that this reduction does not represent the full 
extent of the drop that is probable. There is less than half of 
the tin-plate capacity employed, and it is this fact that leads con- 
sumers to believe that bottom prices have not yet been reached. 
If this view is correct consumers of mill products in all lines have 
a right to expect a general reduction from present low prices. 
The Carnegie Steel Company is y og, anumber of its plants 
full time, and some of them part time. Other interests are not so 
lucky. Large orders for material are expected from Chili, where 
railroad building is being prosecuted by the aid of American 
capital. Much of the existing mileage in that country is to be 
changed from steam to electricity. In addition to this an exten- 
sive mileage of new electric roads is to be built. The reason for 
this change is the excessive cost of coal, the bulk of which has to 
be imported from England and Australia. A large electrical 
power scheme is being worked up in that country involving the 
transf>rmation of a steam power plant at Santiago into a 20,000 
horse-power hydro-electric plant. There are other schemes of 
great magnitude in some of the South American States, and the 
material to carry out the sch and lete the enterprises 
will be purchased in the United States. 

The larger engineering plants throughout this country are asking 
prices on all kinds of raw material, and these inquiries are exerting 
a favourable influence upon the market. The buyers are anxious 
to have a minimum price fixed. They are tired waiting for steady 
value, and would prefer to forego.the advantages of lower prices 
if they could rely on the certain continuance of prices that would 
be named. A vast amount of business is held up simply because of 
the uncertainty as to prices, and a great many new enterprises are 
held in check for practically the same cause. There is a further 
improvement in the machinery markets, and the bulk of the 
demand is altogetherdomestic. The foreign trade is unimportant. 
Noc e is expected in the general situation for some time to 
come. ere is a deeply seated confidence that all will yet be well 
because of the very large amount of work which is being held up 
until conditions are more favourable. The copper market con- 
tinues weak, and there is but little inducement to buy heavily on 
account of the fluctuations which are constantly occurring in the 
market. 

Tin has been very uneven for some time past, but within forty 
eight hours has settled under London advices. per continues 
weak at 12} cents for electrolytic. Exports for the past week were 
or tons. The lead market is dull, and prices are quoted at 
3-65. 











THE BRITISH AssOCcIATION.—The Council of the British Associa- 
tion for the Advancement of Science has nominated Professor J. J. 
Thomson, F.R.S., Cavendish Professor of Experimental Physics in 
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LAUNCHES AND TRIAL TRIPs. 


Dacre CAstTLe, steel screw steamer ; built by Messrs, R. (r, 
and Son, Limited ; to the order of the pls Ft Shipp Me gs 
pany, Limited ; dimensions, 392ft, by 50ft. 6in. by 28in, : < rh 
triple-expansion, 26}in., 44in., 72in. by 48in, stroke, pressure 180Tb 
constructed by Messrs, Blair and Co. ; trial trip, February 20th, 

HERMIONE, steel oil tank steamer ; built by Swan Hunter | 
Wigham Richardson, Limited ; to the order of Messrs. (, T es 
ring and Co., Liverpool ; dimensions, 397ft. by 57ft. 6in. by 31ft. 10in. 
to carry 7000 tons ; engines, triple-expansion, 26in., 43in., 7¥in, iV 
48in, stroke, pressure 180 lb.; constructed by. the North-Kaster, 
Marine Engineering Company ; trial trip, February 21st, : 

RoO?rreRDAM, twin-screw steamer ; built by Messrs. 
Wolff ; to the order of the Holland-America Line : 
668ft. by 774ft. beam ; engines, quadruple-expansion ; Constructed 
by the builders ; launch March 3rd. 

Horrer bucket dredger; built by Lobnitz aud Co., of Renfrew 
Scotland ; to the order of the Suez Canal Company ; dimensions. 
805ft. by 47ft. by 20ft. 2in.; launch, March 5th. 3 

STeAM trawler ; built Vf Earle’s Shipbuilding and Enyincering 
Company ; to the order of the Crown Steam Fishing Company, 
dimensions, 155ft. by 23ft. by 13ft.; engines, tri le-expansion, 
12fin., 22in, and 36in. by 27in. stroke, pressure 180 Ib.; launch’ 
March 7th. ' 

DoLAURA, twin-screw steam yacht; built by Messrs. Fleming 
and Ferguson; to the order of the Hon. James Dunsmuir 
Governor of British Columbia; dimensions, 238ft. by 32ft, ly 
22ft. 9in.; engines, triple-expansion ; constructed by the builders: 
launch, Mare : 

ACADIAN, steel screw steamer ; built by the Clyde Shipbuilding 
and Engineering Company ; to the order of the Mutual Steamship 
Company ; dimensions, 250ft. in length; constructed by the 
builders ; launched recently. . 


Harland and 
dimensions, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


ON and after the 25th inst. the London office of C. A. Parsons 
and Co., of Newcastle-on-Tyne, will be altered from 66, Victoria- 
street to 8, Victoria-street, 8. W. 

Messrs. J. P. HALL AND Co, of Oldham, announce that after 
to-day Messrs. Loxley and Co., of Leeds, will no longer have 
any connection with their firm, and they request clients to for- 
ward all communications to them direct at Blackriding Ironworks, 
Oldham. 

We are asked by Mr. William Gilbert to state that his agree- 
ment with Messrs. Heenan and Froude as fan expert came to an 
end on March 2nd, and that he has added induced draught 
apparatus and ventilating machinery to the other branches of his 
consu'ting engineering business at 47, Victoria-street, S.W. 





Tux Austrian State Railroads recently made contracts 
or 1,754,000 sleepers. Of these 28-9 per cent. are to be oak, 26-5 
arch, 42-4 fir, and 1-8 beech, 

. Tue INSTITUTION OF CrviL ENGINEERS : NEWCASTLE-UPON-TYNE 

ASSOCIATION OF STUDENTS.—We are asked to state that the visit 

to the new graving docks and shipyard at South Bank-on-Tees, 

which had been arranged to take place on the 24th inst., has been 
tponed until a more favourable date, of which due notice will 
given. 

Roya InstiruTion oF Great Britatx.—Two lectures on 
‘‘ Standardisation in Various Aspects” —(1) in ‘‘ Mechanical 
Engineering ” and (2) in ‘Electrical Engineering,” will be delivered 
by Dr. Richard T. Glazebrook, F.R.S., Director of the National 
Physical Laboratory, on Thursday, March 19th, and Thursday, 
March 26th, at 3 p.m. in each case. 

TRAFFORD PARK Power Station.--On Monday, the 16th inst., 
the staff of Trafford Power and Light Supply (1902), Limited, 
Manchester, gave a dinner in honour of Mr. W. Mills, chief 

istant and resident engineer. who is leaving to take up a post 
with Messrs. Therman and Company, Manchester, as super- 
intendent engineer. Mr. P. Waters was in the chair and a most 
enjoyable evening was spent, several members of the staff con- 
tributing to the me. A chiming clock which had been 





subscribed for by Mr. Mills’s colleagues at the power house was 
mted during the evening by Mr. J. McGregor, the engineer 

and manager to the company. 
ConTRACTS. —Subject to the approval of the City Council, the 
Manchester Gas Committee have accepted the tender of Messrs. 
Ashmore, Benson, and Pease, of Stockton-on-Tees, for the erec- 


tion of a new gas-holder at Bradford Road Works. It will be of 
10,000,000 cubic fect capacity, the second largest in the country.— 
The Peerless Rubber Manufacturing Company, Limited, has 
secured a contract to lay its interlocking rubber tiling in the 
Hamburg-American Line offices, Cockspur-street ; and also in the 
offices of Messrs. Dewar and Sons, Limited, Haymarket.-—Bradley 
and Craven, Limited, Wakefield, have just secured an order for a 
ir of Corliss winding engines for the Wheldale Coal Company, 
imited, Castleford. The cylinders, which are 42in. diameter by 
7ft. stroke, are fitted with Corliss valves and automatic cut-off 
. The winding drum is of the conical type, commencing at 
Tote. and increasing to 26ft. diameter. These engines are for 
drawing coal on the Beeston seam, which is 570 yards deep, and 
the wind is to be accomplished in 47 seconds.—The North British 
Locomotive Company, Limited, Glasgow, which recently secured 
an order for sixty engines for a Chilian Railway Company, work on 
which has not yet commenced, has also just contrac to build 
seventy locomotives for the Indian State Railways.—The Empire 
Roller Bearings Company, Limited, of 15, Victoria-street, West- 
minster, S. W., has received an order for fitting further cars for the 
Wolverhampton Corporation with roller bearing axle-boxes. An 
order for seventy locomotives has been secured hy the North 
British Locomotive Company of Glasgow for an indian railway. 
Messrs. Yarrow and Company, of Glasgow, have obtained an order 
from the Portuguese Government to construct a gunboat of very 
shallow draught for Macao. The vessel will be 120ft. in length, 
by 20ft. beam, and loaded with 25 tons, will draw 25in. water, the 
guaranteed speed being 12} statute miles p2r hour.—The Great 
Eastern Railway has pl with Messrs. John Brown and Co., 
Clydebank, an order for another turbine st for the Harwich 
and Hook of Holland service, to be of similar dimensions to the 
s.s. Copenhagen, constructed by the same builders for the same 
railway company. The new vessel is to be delivered this year. 
Messrs. John Brown and Co. are — with a new steamer 
for the Orient Line, and another is being constructed for this line 
at Fairfield, while a third Orient steamer is to be ee by 
Messrs. Workman and Clark, of Belfast.—Messrs. Alex. Stephen 
and Sons, of Glasgow, have an order to build a passenger and cargo 
t of 430ft. in length for Dutch owners, to be employed in 








the University of Cambridge, to be president of the ting of 
the Association which is to be held at Winnipeg next year. It is 
understood that provision will be made by the Canadian Govern- 
ment in the estimates for the coming financial year, for a grant of 
25,000 dollars (£5000) by the Dominion’ Parliament towards the 
expenses of the Association’s visit to Winnipeg. The city of 

innipeg itself proposes to make a grant of dollars (£1000). 
The week of the meéting will probably be from August 25th to 


September Ist, 1909, 





the Holland and South American service.—It is reported that 
Messrs. Denny, of Dumbarton, will build a turbine steamer for th« 
Austrian Lloyds Trieste and Alexandria service.—Messrs. .\. 
Rodger and Co., Port Glasgow, have received an order to build and 
engine a vessel of 225ft. in length for London owners.—Messrs. 
Dorman Long and Co., Middlesbrough, have secured an order for 
20,000 tons of steel rails for the Buonos Ayres and Rosariv 
Railway, 
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SS 
BRITISH PATENT SPECIFICATIONS. 


an invention is communicated from abroad the name and address 


Hhen 7 * Y 
unicator is printed in q 
Cay abridgment is not illustrated the Specification is without 
drqwings. aS . 
y Specifications may be obtained at the Patent-ofice Sale Branch, 
0 of See oad th -lane, London, Wen at 8d. each. 





The first date given ‘is the date | application; the second date at the 
and of the abridgment is the date of the advertisement of the acceptance of 
ihe gomplete specification, ike ae 

‘Any person may on any of the grounds mentioned in the Acts, within two 
Bs of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent. 








INTERNAL COMBUSTION ENGINES. | 

| 

612. February 12th, 1907.—AN ImprovEeD ENGINE, by Charles | 
Tucktield, 4, Thames View, East Molesey, and Walker George ( 

De Forgés Garland, of Creek House, East Molesey. ) 
The invention is so designed as to avoid the complication of a 
number of cranks, to occupy little space, to save weight, and to 
be capable of using superheated steam or explosive mixtures. A 
drunken dise is employed to drive a shaft through the medium of 
pistons. The dise is arranged in connection with one or a pair of 
dises fixed on the shaft to be driven at the same angle as the 
drunken dise and in frictional contact with it. The power 
eylinders of the engine, which are single acting, are arranged in 
pairs with their members in alignment and their axes parallel with 
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| suitable points. 


ROTARY TRANSFORMERS. 


4211. February 20th, 1907.—IMrrovemeNnts In Rorary ELECTRIC 
TRANSFORMERS AND Motor GENERATORS, Crompton and Co,, 
James re ag Macfarlane and Harry Burge, Arc Works, 
Chelmsford, Essex. 

This invention relates to improvements in motor generators of 
the kind in which a single-ring armature provided with a single 
winding rotates in a magnetic field, the armature being provided 
with a commutator, from which the transformed current at 
peg ase potential is drawn. In the case of the transformation of 
a direct current the current is led into the armature through the 
same commutator, but in the case of the transformation of an 
alternating current to direct the alternating current is led into the 
armature by means of slip rings tapping the armature winding at 
In the modification of the invention which 


N° 4,211. ZA 








side of a reciprocati mp. Owing to the com tivel 
gradual opening and cube of the valve way, it_is claimed that 





such steadying of the flow ensures a more accurate working of the 
fluid-measuring mechanism. — February 19th, 1908. 


PRODUCER PLANTS. 


5793. March 11th, 1907.—A GENERATOR FoR Suction Gas PLANT 
FOR Use with BITUMINOUS OR OTHER CoaL, by Reginald 
Vandezee Farnham, of Wemyss Bay, Renfrewshire. 

This invention consists essentially of a central fire-brick furnace 
fitted with rotatable fire grate. e filling retort or hopper is 
connected with the furnace by pipes which convey the coal gas 
arising from the fuel to points in proximity to the fire grate. e 
hopper is provided at its upper end with an opening, through 





the arranged 


being 
around the shaft at the same distance from it and at equal 


the shaft to be driven, said cylinders 
distances apart. Each pair of aligned cylinders is connected 
together by a rod. The drunken disc is arranged at an 
angle to the driven shaft and connected by universal joints to the 
connecting-rods by arms on the disc, the joints comprising blocks 
having holes to fit and turn upon the arms and pivoted by 
trunnions to the connecting-rods. The side discs are fixed to the | 
driven shatt at the same angle as the drunken dise and the | 
drunken dise is situated between them, the movement of which is | 
imparted to the outer dises preferably through the medium of 
antifriction rollers. By this arrangement it will be understood 
that the reciprocating ‘movement of the pistons will cause the 
drunken dise to rotate the driven shaft, the employment of the 
four pairs of cylinders obviating any dead centres. The valves 
are actuated through the medium of worm gearing keyed to the 
driven shaft. This drives the cam dise at half the rotative speed 
of the engine. The teeth on the sleeve driven by the worm wheel 
drives the cam dise through the medium of idle pinions, as shown 
in Fig. 3.—Felvvary 19th, 1908. 


ELECTRIC TRACTION. 


20,49. September 21st, 1907.—IMPROVEMENTS IN THE CONTROI 
Or ELECTRICALLY-PROPELLED VEHICLES AND OTHER APPA- 
HATUS, Siemens Brothers, Limited, York Mansions, York 


street, Westminster. 

This is an improved means of bringing electrically-propelled 
vehicles automatically to rest should the driver become incapa- 
citated. Instead of the springs commonly employed to bring the 
controller automatically to the off position, a switch is connected 
with tne controller handle, which is closed as soon as the latter 
iss’ -ad. The closing of this switch short-circuits a solenoid, 
whict:.., means of known mechanism operates a switch in the motor 
cireuit. By placing his hand on the controller handle the driver 
brings the movable contact below the handle into the position shown 
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in the engraving. When the handle is turned into its first position 
the contact finger H presses on to the lower part of the contact 
piece F), with which the contact finger H, is also in connection. A 
current then temporarily ficws from the supply conductor through 
the contact finger H and contact piece Fj, resistance and 
solenoid A, to earth, The switch actuated by solenoid A is 
consequently closed, and remains closed after the contact finger H 
has left the contact piece F!, as a current then flows from the 
supply conductor through the automatic switch, resistance and 
solenoid to earth. B turning the controller further the other 
hecessary connections for the control of the motors can be effected 
inthe usual manner. In case, however, the driver, either intention- 
ally or accidentally, releases the controller handle, the spring inside 
the controller will lift the contact above it, and cause it to press 
‘gainst the contact B, The current which formerly passed through 
the solenoid A will now pass to earth through the contact B and the 
movable contact actuated by- the spring below it, and the 
automatic switch will be opened, and .so. interrupt the current 
apply to the driving motors. The arrangement marked overload 
c —_ is another electro-magnetic switch similar to the one 
already dealt with. Its solenoid carries the working current for the 
motors. If the working current exceeds a certain predetermined 
5 mg the switch above this solenoid is closed, and the current 
diverted from the solenoid A and taken direct to earth, and the 
‘witch above the solenoid A interrupts the main current.— 





February 19th, 1908 
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| 
| applies to the transformation of direct currents, if it is required to 
| transform down, the current is led in at the two main brushes A A, 
and the transformed current at a lower voltage is taken out 
between one of the main brushes A A and a pair of brushes B B, 
| Which are electrically connected together as shown in Fig. 2, 
| which occupy points on the commutator equidistant from one of 
the main brushes A A. 


course, the current is led in at the points where it is taken out in | 


the other case, ‘In order that the “‘ shorted” brushes BB shall 
pick up the same voltage the machine is divided in a direction 
parallel to the axis of the machine, so that the two halves of any 

le are completely separated by an air gap, thereby making it 
impossible for the cross flux in the armature to return through the 
yoke of the field magnets ; this will be understood by reference to 
Fig. 1. A series winding may also be provided on one of the 
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limbs to render the distribution of potential round the commutator 
absolutely symmetrical at all loads, In the modification of the 
invention, in which alternating current is transformed into direct 
current, the direct current is taken out between the short-circuited 
brushes and one of the main brushes. In consequence of the 
design of magnetic field as applied to motor generators as described 
above the magnetic circuit is divided into a generator portion and 
a motor portion, which makes it possible to proportion the flux 
through that portion of the armature which is generating current 
in the outside circuit to the voltage at which this current is to be 
generated ; hence it is possible in a motor generator transforming 
from alternating to direct current to vary the direct-current voltage 
without disturbing the power factor of the alternating side of the 
machine. —February 19th, 1908. 


METERS. 


6808. March 21st, 1907.—IMPROVEMENTS RELATING TO WATER 
AND OTHER FLUID METERS, by John Berry, of 106, Pitt-street, 
Oldham, and Meters, Limited, of 6, Muwson-chambers, 

M __ + . 


+ 
te. 





This invention relates to water and othermeters, and consists 
in the improved construction and arrangement of the inlet valve. 
A hemispherical inlet valve is adapted to slide upon a central stem 
or guide stalk. «This stem is provided at one end with a boss-like 
part acting as a stop piece for imiting the movement of the valve 
in one direction, whilst the other end is screw threaded and 
fitted with a nut or nuts and a spring or dashpot serving to 
sustain the valve. The valve is so arranged that it slides within 
the valve way, and acts somewhat in the manner of a piston valve. 
The hemispherical shape given to the valve and the arrangement 
of the smaller end of the valve on the inlet side of the valve way 
ensures ample area for the inflow of water with but a small valve 
movement. The piston-like action is said effectively to avoid 
destructive pounding of the seating. The construction and 
arrangement of the valve also enables a steadier flow to be 
obtained when the latter is delivered intermittently at the meter 


If it is required to transform up, then, of | 


| door below the hearth for removing the.ashes. 
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| which the fuel is fed. Around each of the pipes which takes the 
coal gas from the producer to the furnace there is a water jacket, sv 
| thatthe necessary steam for the production of gas may be generated. 
| This partially cools the coal gas, and the steam passes by way of 
a short pipe, or other means, to a superheater in close proximity 
to the fire grate. The short pipes are also connected to the air 
pipes, the supply of air to be carried with the steam being con- 
| trolled by cocks on the air pipes. An air-tight fire door for 
| cleaning above the hearth is provided, as also an air-tight ash 
c Lyderor c ——— ae — outlet 
pipes as well as sludge pipes are also upon the pi ormi 
the water jackets of the coal-gas pipes. — po 191k 1908, ay 


ELECTRIC TRACTION. 


5506. March 7th, 1907.—IMPROVEMENTS IN OR RELATING TO 
ALTERNATING-CURRENT DYNAMO ELECTRIC MACHINES OF -THE 
COMMUTATOR TYPE, Benjamin Garve Lamme, of 230, Stratford 
avenue, Pittsburg, Pennsyleania, United States of America. 

When electric motors of the commutator type are employed for 
propelling railway and other vehicles, their field and armature 
windings are generally connected in series. If alternating current 
is supplied to sucha motor at a variable voltage by varying the 
active length of transformer winding, the motor is evidently 
included in a closed .circuit of comparatively low resistance to 
direct current. It has been found under such circumstances that 
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the motor may automatically become a generator of direct current 
if the connections of the field magnet and armature windings are 
reversed with reference to each oer while the vehicle isin motion. 
The object of the present invention is to provide means whereby the 
motor may be prevented from operating as a gererator of direct cur- 
rent. The nature of the invention can readily be gathered from 
the engraving. The armature and field are in series, and there is 
also a resistance in series with both, the field and this resistance 
being shunted by a choking coil. When the motor is sup 
plied with alternating current, all the current will be caused 
to traverse the field magnet winding, because of the high 





inlet, as, for example, when the meter js arranged on the suction 
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indyctive resistance of the choking coil, while if for any reason 
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direct current should be caused to traverse the. circuit: .all ‘the 
current will pass through the choking eoil, because of the 
low ohmic resistance. In order to permit the use of a small 
choking coil the resistance marked on the engraving is employed, 
since the resistance of the field winding of these motors is usualiy 
very low. There are several modifications, and four claims.— 
February 19th, 1908. 


MOTOR VEHICLES. 


4229. February 12th, 1907.—IweROVEMENTS IN OR RELATING TO 
MEANS FOR PREVENTING THE SIDE-SLIP AND SKIDDING OF 
Motor CaRS AND OTHER SELF-PROPELLED ROAD VEHICLES. 
by William Philipson, Thomas Whittle Hopwood Philipson, 
and Perey Clarkson Philipson, all of Holland-street Ironworks, 
Astley Bridge, Bolton. 

The invention consists in providing the wheels of self-propelled 
vehicles with discs having bevelled or inclined edges of a sinuous 
outline, and coupled together on one or more sides of each tire by 
means of spiral springs or yielding devices passing from one to 
the other in such manner as to allow them to act under‘all condi- 
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inventioa as 
aoplied to twin tires 


tions. It is claimed that if the least “‘side-slip” or “skidding” 
of the wheel takes place on the roadway the pneumatic or other 
flexible tire will become distorted sideways, in which case the 
outer bevelled or inclined edge or edges of the disc will come into 
contact with the roadway and arrest the side movement of the 
wheel. The sinuous outline of the dises is to facilitate the riding 
or mounting of the same in case they come into contact with a 
tramway rail on the roadway or track being traversed. In the 
accompanying engraving—Fig. 1—is an outside elevation of the 
invention applied to a wheel. Fig. 2a transverse section of Fig. 1. 
Fig. 3 is a transverse sectional elevation of Fig. 1, with the inven- 
tion applied to one side of the wheel only. Fig. 4 is a transverse 
sectional elevation of the invention as applied to a twin flexible 
tire.— February 19th, 1908. 


MISCELLANEOUS. 


7900. April 4th, 1907.—LwPROVEMENTS IN WorM GEARING, by 
Albany Francis Petch and Robert Redpath, both of the 
Coventry Ordnance Works, Limited, 30, Broadway, West- 
minster, S.W. 

The object of this invention is to provide improved wcrm gear- 
ing by means of which a worm wheel may be driven in either 
direction without any backlash. According to the invention, 
two separate worms geared together by any suitable means are 
provided, each worm being used for giving motion in one direction 
only. - The worms are d in a direction tangential to the 
worm wheel against its teeth by springs, the load on the springs 
being slightly in excess of that required to move the worm wheel. 
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By this means the teeth of the two worms are always in gear, and 
backlash is entirely eliminated. In the engraving which illus- 
trates this invention as applied to a pedestal gun mounting Fig. 1 
is a side view and Fig. 2a plan. It will be seen that the worms 
are carried in bearings forming part of a casting which is bolted to 
the gun-carriage. The worms are geared together by two bevel 
wheels keyed on their spindles. They are pressed against the 
teeth of the worm wheel in a direction ‘tangential thereto by 
springs, which are heldsin place by recessed nuts screwing into the 
ends of the casting and bearing against shoulders on the worms. 
The load on the springs is slightly in excess of that required to 
move the worm wheel. By this means the teeth of the worms are 
always in gear with the worm wheel; and backlash is eliminated. 
—February 19th, 1908. 
8066, April 6th, 1907.—IMPROVEMENTS IN OR CONNECTED. WITH 
RETORTS FOR MAKING OIL Gas, by Michael Joseph Keough, of 
510, Pine-street, St. Louis, Missourt. te ae 
This-invention has relation to improvements connected -with 





nine 





retorts for making oil gas. The engraving represents an odinary 
coal-burning furriace. “Placed lengthwise of the furnace, on arches 
or brick beams, there is a battery of clay retorts, which are hemi- 
spherical in cross section. There is a supplemental retort, com- 
posed of a cylindrical metal pipe closed at its rear end, inserted 
through an opening in the front wall of each retort and resting on 
the bottom. The front end of this supplemeutary retort opens 
into a heating chamb to all the retorts, this chamber 
being formed by an iron front added to the brickwork of the 
furnace. In the chamber in front of each retort there is a pipe 
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coil which terminates ia a discharge pipe disposed along the 
bottom of the retort, and discharging the crude oil into it in a 
thin stream, the oil being converted into gas as fast as it is dis- 
charged into the retort, the gas escaping into the heating chamber 
and thence into the exit flue, Each pipe coil is provided with a 
yalve for regulating the supply of oil as the occasion demands. 
The oil in the pipe coils is partially vaporised and its temperature 
raised by the heat of the escaping currents of gas passing through 
the heating chamber, so that the process of ultimate fixing of the 
gas within the retort takes place with greater rapidity than would 
otherwise be the.case.—Felnwary 19th, 1908. 


12,964. June 4th, 1907.—IMPpROVEMENTS IN Brick PRESSES, by 
Ernest Christian Koop, of 42, Moor-lane, E.C. 

This invention relates to brick presses of the kind in which a 
mould is charged by means of a reciprocating slide cover actuated 
through the medium of an arm or projection provided with a pin 
working in a groove in a cam drum, the charge being compressed 
within the mould and finally ejected by means of ry Rat or die 
actuated by two cams carried by a driven shaft, the moulded 
brick being subsequently pushed out of contact with the mould by 
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the reciprocating slide. The invention has for its object the 
simplification of the construction of “na waraeg and to-provide 
means whereby the press may be readily adapted to mould bricks 
of varying thickness. Both the reciprocating slide cover and the 
plunger or die are operated directly, without the intervention of 
intermediate mechanism, from a cam drum and two cams, all keyed 
upon the driving shaft of the press. To enable bricks of different 
thicknesses to be moulded the plunger is provided with an 
excentric roller, against which the lifting cam bears. The plunger 
is guided in the mould and is actuated by two excentrics mounted 
upon the driving shaft ; at its lower end the plunger or die is also 
supported or guided by a guide rod working in a bearing in order 
to take up lateral stresses, and thus prevent the plunger from 
leaving the vertical position, and avoiding the considerable friction 
and consequent wear which is occasioned. The smaller excentric 
is designed to exert the necessary pressure, whilst the larger cam 
raises the phinger to such a height that its upper edge is brought 
flush with the upper edge of the mould in order to permit the 
moulded brick to be ejected. Above the mould there reciprocates 
the filling or charging and cover slide, which covers the mould 
during the pressing operation, the slide being in the form of 
a box and carrying a filling receptacle which conveys the raw 
material to the mould. The movements of this slide, which must 
be exactly adjusted to the movements of the plunger or die, are 
positively controlled through the medium of the arm or projection 
provided with a pin which works in a groove of the cam drum, 
which is mounted upon the driving shaft.— February 19th, 1908. 
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SELECTED AMERICAN PATENTs, 


From the United States Patent-office Oficial Gazette. 


877,328. REGULATING NozzLEe ror TuRBINEs, 
Switzerland, and P. Kugel, Dusseldorf, 
oe 1905, 
is invention consists in the combination of a stationary po», 
core and a movable nozzle body carried on a piston, Phe oe 


VY, Cel pke Lue 
sUuCernE 
Germany, — Filed Octobey 


The tendeney 


ot the incoming steam is to blow the nozzle body downwards, 
Means are provided for counteracting the tendency by admitting 
steam under the nozzle-carrying piston supplemented by « pinion 
and rack controlled by the governor. There are five claims. 
877,521. Gun CARRIAGE FOR RECOILING Guns, C. P. E. Schacidey 
Le Creusot, and E. Rimaitho, Neuilly-sur-Seine, France.—Filed 
August 24th, 1906. 
There are two claims. The first runs as follows:—In combina- 
tion, a gun carriage, a slideway mounted thereon and having a 
gun sliding therein, the slideway being mounted to rock about an 





axis beyond the centre of gravily of the slideway system, a piston; 

carrying cylinder mounted on the carriage, a cam on the slideway 

having a flexible connection with the piston, the latter acting 
through the connection on the cam to counterbalance the weight 
of the slideway system in its different angular positions. 

877,865. VaLve,.A. C. Ricksecker, jun., Chicago, Ill., assignor, by 
meane assignments, to Ajax Valve Company, Chicago, Ill., a 
Corporation of New Jersey. Original application filed May ¢th, 
1905. Divided and this anplication fited September 29th, 1906. 


This invention consists in the substitution of an elastic gauge for 
the ordinary disc valve. There are three claims. 
878,159. Pompmna Enarne, J. C. Smith, Cleveland, Ohio.— Filed 


Jannary 18th, 1905. ; 5 
This invention consists in putting two pistons into one pump 





cylinder, . One of these has a tubular piston-rod, inside which the 
rod of the second piston works, A rocking lever placed as shown 


drives the two pistons in. opposite directions, and is itself driven 


.| by the rod of the steam cylinder. There are four Jong claims. 
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The Powerful HYDRAULIC PRESSES of the ~~~ 


PHOENIX FOUNDRY CO, LTD, DERBY. 


Turn out expeditiously ALI KINDS OF PRESSED WORK. 


Scgmental Steel Underbridges and Culvert 


Pipes to 102 inches diameter, Hobson and other 
Bridge and Warehouse Flooring up to 2Oft. 
long, and their economical Combined Self-sustaining 
Gutter Girders and Roofing, saving Joists, 
Coliimns and Cast Gutters. 
SEND FOR SECTION LIST. D7 
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LUCAL LIQUID FUEL BURNER. 
—SMOKELESS-— 


Acts by Steam or Compressed Air. 


-RIVET HEATER- 


600_iin. a heated per’hour byliess 
n 1 galion crude oil. 


—STEAM RAISER= 


100 per cent, efficiency easily attached, 
no bricking, no boiler edration. 











LIGA TsS——_— 
For crude or refined Oil. No cleaning of heads 
C.P. up to 2500. Full partic 
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TRAMWAY TRACK WORK, 


, : STONE & ORE CRUSHING MACHINERY. 
HAD Al ‘ STEEL CASTINGS 


STEEL FOUNDRY CO., LT: Sole Makers of HADFIELD’S Patent 


SHEFFIELD. ‘ERA’ MANGANESE STEEL 


Which is the supreme material for tramway track work, the 
.wearing parts of crushing & grinding machinery, &c. &c, 


CALLOWAYS 


LIMITED, MANCHESTER. 


BOILERS. 


cecesreniaaee OFFICE: 17, PHILPOT LANE, LONDON, 


BACK VIEW of GALLOWAY BOILER 















































CASTINGS ~ 


omencates, stor. PLAIN OR MACHINED. 


The LILLESHALL COMPANY, Ltd., Royal London House, Finsbury Square, London, E.C. 


ICE-MAKING AND REFRIGERATION 


OVER 6600 MACHINES SOLD. 
AMMONIA, CARBONIC speci COLD AIR, for use on land and on board ship. 


Awaanes-ae. MEDAL a = iacel and Fi ee ries Ba - ~ London, 1°05. 











MEDAL a n and Co fonial ion, Londo: ion, 1905. 


THE LINDE BRITISH “REFRIGERATION co., LTD., | 
os. 5841, 5842 Bank. 35, QUEEN VICTORIA ST., LONDON, E.C. Telograehie Address 


DAVEY, PAXMAN & CO., Ltd. | 


: “PAXMAN” PATENT GAS ENGINES 


For TOWN or SUCTION GAS. 


GAS PRODUCERS. 
Works: COLCHESTER, ENGLAND. ie, cess neers sevctEo 
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THE HUNGARIAN STATE ENGINEERING 
WORKS. 
No. I, 


Tux works of the Mechanical Industries of the Hun- 
garian State are situated at Buda Pesth, within a short 
distance of the railway terminus of the Vienna line 
entering from the north side. The business there 
includes the construction of steel bridges, all kinds 
of structural work, boilers, engines, locomotives, agricul- 
tural machinery, oil motors, steam and electric railway 
motors, water mains, pipes, kc. The works now occupy 
an area of 181,540 square metres, and give employment 
to an average of from 8000 to 8200 workpeople. A con- 
siderable quantity of the iron and steel supplies are 
obtained from the State works of Didsgyér, Zélyombrézé, 
and Vajda-Hunyad, but these supplies are supplemented 
with materials from various other steel works in Hungary. 
The Buda Pesth works furnish the Hungarian State Kail- 
ways with a large quantity of railway material, but no 
yolling stock for passenger or goods traflic. In the case 
of motor coaches, the adjoining works of Ganz and Co. 
usually provides the bodies and the State works the 
motors, and in the case of electric locomotives the 
arrangement is sometimes reversed, the State works con- 
structing the truck, and Ganz the electrical equipment. 
This co-operation with private firms appears to work 
favourably for the general good of the country’s 
industries. 

The works are not representative of a model establish- 
ment that has been recently laid out according to the 
latest experience in modern workshop practice, for, like 
many other such concerns, they are the outcome of con- 
tinuous progressive development occasioned by the needs 
of various times, and are, even now, preparing for further 
important improvements suggested by the possibilities of 
the latest of workshop tools and practice. 

In order to render more intelligible the mere descrip- 
ion of the works as they now stand, it is desirable to 
preface the account with a résumé of their origin, and by 
some reference to the development of the Hungarian 
railway system, upon whose somewhat intermittent re- 
quirements the works have been mainly dependent. 
‘the works were founded by a firm of Belgian origin, 
A. and E. Gillain, formerly of Briinn, which commenced 
at Budapest as a limited company, with a works on 
Kibanyai-it—* Stonebridge Avenue ’—and a shipyard at 
Ujpest—* New-Pest "with the title which in English 
would be Hungarian-Belgian Engineering and Ship- 
building Company, Limited. The works were started in 
1869, and produced iron and bronze castings, boilers, 
steam engines, and various mechanical equipments ; but, 
from want of capital, the company went into liquidation 
in 1870. Another firm, the Hungarian-Swiss Wagon 
Works, wound up affairs at the same time for the same 
reason. The business of both concerns was then 
acquired by the Hungarian State in August, 1870, and 
amalgamated under the title, Machine’ and Wagon 
Works of the Hungarian State Railways, becoming 
part of State Railways Administration with the duty of 
repairing rolling stock. In 1871 these shops were placed 
under an independent authority or direction, itself under 
the control of the Railways Administration. With this new 
management the works commenced the construction, as 
well as the maintenance, of rolling stock, and at the 
Vienna International Exhibition of 1873 showed, with 
other plants and material, a large wheel lathe and the 
first normal gauge locomotive built in Hungary. The 
two works, although successful industrially, suffered from 
want of capital, of which the then depressed state of affairs 
in the country allowed no augmentation, so that in 
1873 they were again taken over as the State Railway 
constructional shops for locomotives and other machines, 
for in the meantime the cariiage works were destroyed 
by fire, aad were only rebuilt for repair works. ‘lhe 
management of the works retained the title of Magyar 
Kirdlyi allam-vas-titak gépyéra—Hungarian Royal State 
iron-way engine works—by which the firm is still 
known. For many years after this the management was 
thrown upon its own resources in finding regular work to 
keep the establishment employed. The State Railways 
had already given out all their contracts for locomotives, 
and go, acting upon a ministerial recommendation,the works 
began building goods locomotives to stock, but no orders 
were then given for them. General engineering work—as 
the production of iron and brass castings, steam engines 
and boilers, railway equipments, crane hydrants, turntables, 
weighbridges, points and crossings, plants for saw-mills 
and distilleries—was also undertaken, and for the first 
time in the history of Hungary the manufacture of 
machine tools and power plants was begun. 

_ A very important step was also made in 1875 in alter- 
ing part of the boiler shop and making it suitable for the 
construction of metal bridges designed to replace the 
wooden structures on the various lines throughout the 
country. In 1877 the construction of portable engines was 
commenced, and at the Paris Exhibition of 1878 the works 
exhibited a 200 horse-power engine with its own system 
of expansion gear, and also a locomotive. At this period 
the Budapest works showed progressive ideas in loco- 
motive construction, and adopted for goods engines, 
piston valyes placed underneath the cylinders. |The 
manufacture of thrashing machines was commenced, 
the heavy demands for which in Hungary had 
hitherto been met by British firms, and in that 
year the works turned out some hundreds of grain milling 
machines, while, contemporaneously, it produced very 
arge quantities of projectiles and a number of ammu- 
nition wagons for the War-office. In the next year, 1880, 
the State forges of Didsgyér were placed under the direc- 
tion of the Budapest engineering works, which greatly 
strengthened the position of the firm, and extensions to 
the works and additions to the plant have been practically 
continuous since then. Of these extensions the bridge 
department has been the most affected, by reason of the 


spans of over 90m. and 100m, length, and of a 390ft. 
span in the case of the Maria Valeéria. elliptic-truss | 
bridge over the Danube near Gran. Some large struc- 
tural work for stations has also been ‘undertaken at 
various times, as, for instance, the new central station at 
Budapest, a one-storey warehouse at Fiume station, steel 
barrage of the Vienna Danube canals near Nussdorf, &c., 
besides all the important bridges of the Danube, and 
bridges and viaducts of the Hungarian State lines. 

At present the State engineering works have, in com- 
mon with the mechanical industries in many parts of 
the Continent, entered a period of relative activity which, 
here, is due in a large measure to the requirements of the 
railways of Hungary, whose importance may be gauged 
from the following brief statement. 

In 1847 the railways then in operation had a total length 
of 140 miles; in the beginning of 1905 there were rather 
over 11,200 miles in operation. Of these 4770 miles were 
State owned and worked; 4480 miles of local lines under 
State control ; 830 miles of main lines belonging to private 
enterprise ; and 1200 miles of secondary lines, also owned 
and operated by private enterprise. Indirectly the State is 
interested in the prosperity of all these railways. In general 
the greater length of the lines are nearly level, about one- 
third being level and one-half with grades up to 1 in 200, 
while the small mountainous proportion has gradients of 
up to lin 40. Of this total 80 per cent. of the lines are 
straight. The curves are mainly of long radius. The 
shortest radius on the main lines is not less than 13°5 
chains except in very exceptional cases. The larger portion 
of the track is single. The most important main lines are 
double-tracked, as Budapest-Pozsony-Marchegg (Austrian 
frontier); Budapest-Hatvan-Miskolsz-Szerencs-Legenye- 
Mihaly (frontier); Budapest-Kelenféld-Gyér; Budapest- 
Czegléd; Ujszisz-Szolnok-Szajol ; Hatvan-Salgétarjan, 
and Lipétvar-Vagujhely; a total length of 620 miles. 
The rails, of Vignoles type, are of Bessemer and 
Martin steels weighing 86 lb. per yard for heavy service 
lines, but only 52 lb. to 76 lb. for ordinary principal 
lines, while for normal gauge secondary lines and 
light railways they run from 35 lb. to 51 Ib. per yard 
and for narrow-gauge lines the rails weigh from 21 lb. to 
30 1b. per yard. ‘The normal gauge is 1°4385 m. and 
narrow gauges 1 m. and 0°76 m. The sleepers are prin- 
cipally of oak, spaced out 36in. to 3lin. between centres, 
according to the strength of the rail. Since 1884 beech 
has been employed for sleepers—up to 20 per cent.— 
saturated and impregnated. Pine is very little used— 
0:04 per cent. The works for creosoting the sleepers are 
situated at Nagyvarad, Nooska, and at Perecsény, the 
total output being 900,000 sleepers per year. It is inter- 
esting to note that on some parts of the line pressed 
steel sleepers are employed. 

The maximum weight so far allowable for locomotive 
wheels on heavy lines is 16 tons per axle. The locomo- 
tive number 38200, or only 0°172 per kilom. = 0°108 
per mile. As compared with an English railway, say, the 
Lancashire and Yorkshire, the difference is striking, and 
is explained by the large proportion of single track 
and low average intensity of service. There are 6600 
passenger coaches = 0°363 per kilom., and 72,970 goods 
cars = nearly 4 per kilom. There are besides motor 
coaches of various systems. The State Railways began 
to use these in 1908, commencing with the de Dion-Bouton 
system, then the Stoltz system and the Komarek system 

all steam. Imported Ostrau coal is the best combust- 
ible available for these hitherto, consequently the Buda- 
pest works have lately been experimenting with paraffin 
oil for the de Dion-Bouton furnaces. Heavy oil motor 
cars have been tried, but, unfortunately, with the price of 
this fuel usually much higher on the Continent than it is 
in this country, these cars appear destined to prove more 
costly in working than those in this country. Electro- 
motor cars have also been tried. Altogether there are 
forty motor coaches. 

Specimens of the largest and smallest single-expansion 
locomotives built at the State engineering works are 
illustrated in the engraving Fig.1. The locomotives built 
at the works are largely four-cylinder tandem compounds; 
two-cylinder compounds have been built at the Buda 
Pesth works since 1883. More recently the four-cylinder 
cross-compound engine of the regular “ Central-European” 
type, with one completely balanced driving axle, has been 
adopted as standard practice for express locomotives. 
For express trains on mountain lines the Mallet articu- 
lated compound is preferred, some very heavy machines 
with axle loads of 16 tons having recently been built upon 
this system at Buda Pesth. On gradients of 1 in 40 these 
engines are required to maintain a speed of 20 miles per hour 
with a train of 250 tons, this section of the line having 
numerous curves of 916ft. radius. On inclinations of 1 in 20 
rack-rail and Abt locomotives are employed. For narrow- 
gauge lines the Klien-Lindner locomotive with pivoted 
coupled axles is very extensively used. For760 mm. lines 
in Bosnia the Klose articulated engine is employed. For 
light railways or local lines ten-wheeled compounds with 
a speed of 32 miles per hour are in use. Onexpress train 
locomotives the Brotan water-tube boiler and the Pielock 
superheater are undergoing trial, and no doubt the re- 
sults of the trials will shortly be made known. The Kassa- 
Oderbergi Vas-ut, or Kassa-Oderberg Railway, has adopted 
the four-cylinder compound “ Prairie ” type on the Goels- 
dorf system illustrated in our issue of November 30th, 
1906, page 548, which are sometimes provided with the 
Goelsdorf-Clench system of steam-driers for reducing 
condensation. These engines are now being built at the 
State works; and it is proposed to construct the 
same model, but with smaller drivers, for the Hungarian 
State Railways also. Altogether, at the beginning of 1905, 
the rolling stock of the Hungarian State Railways, and of 
the local lines worked by the State, amounted to 2685 
locomotives; 40 motor cars; 5580 passenger coaches, 
and 62,200 goods vehicles. 

The earliest passenger coaches in 1846 were of the 
American model, having central corridors, and carried on 
four wheels. Later, the carriages were divided up into 


lines the double-deck car was adopted, similar to t h 
vehicles still employed forPafis suburban traffic. Light 
ing was effected by oil lamps; and heating by “ foot- 
warmers”’ in the first-class compartments, and by fire- 
stoves in the third-class carriages. The brakes were hand- 
operated. During the year 1874-5 the Rathgeber type of 
carriage, which consisted of compartments and saloons, 
was introduced; in 1881 commodious six-wheeled carriages, 
with central corridors and lavatory, were used and four 
years later the lateral corridor was definitely adopted for 
ia didhises trains. From that time the modern carriage 
has developed; intercirculation corridors, steam-heating, 
automatic brakes, gas and electric lighting, alarm signals, 
ventilators, lavatories, are now embodied in the design of 
the sleeping cars and day saloons. The present bogie car- 
riages are exceptionally lofty and generally commo- 
dious. The goods wagons were formerly made almost 
entirely of wood, whereas now they are built of iron 
sections, and their capacity raised from 16 tons to 
20 tons. Cars of 30 tons are being tried. The 
goods wagons and vans are built specially for the 
requirements of the materials to be carried; tanks for 
grapes and liquids, refrigerator cars for meat, poultry, and 
perishable freights, special types for grain, fruit, cattle, 
furniture, &c. For the running department there are two 
testing cars, one with a Digeon dynamometer and other 
recording instruments, and the other with a Kapteyn 
apparatus for indicating the brake control. These cars 
are not constructed at the State engineering works. For 
the upkeep and repair of rolling stock the State railways 
have five principal works and numerous small repair 
shops; while the other two railways, Kassa-Oderberg and 
Osztrik-Magyar Déli Vas-ut—Austro-Hungarian Southern 
Iron-way—have between them six divisional repair works. 
The largest works belonging to the Traction and Material 
Department of the State Railways is situated at Buda 
Pesth, and employs 1700 workpeople, and another, situated 
at Istvantelek, employs 1350 hands. The combined 
railway shops of the State railways give employment to 
8900 workmen, but this docs not include the State engi- 
neering works. 

The civil engineering features of the State railways 
most affecting the State engineering works at Buda Pesth 
are permanent way, line equipments, and metal bridges. 
The most important bridges of the State railways are 
those which crossthe Danube at Pozsony, Buda Pesth, and 
at Ujvidék, and also that across the Tisza River, near 
Algyé. This bridge has a span of 101°5m., which 
is the longest span so far employed in Hungary for a 
railway bridge. Last year a highway bridge was erected 
over the Drava between Dolnji and .Miholjaci, having 
three spans each of 105 m., and this year a State railway 
bridge will, we are informed, be erected over the Danube, 
between Baja and Battaszék. The four channel spans 
will each measure 101°76m., and three shore spans 
51:4m. The upper Tisza is repeatedly crossed by rail- 
ways, there being eight viaducts, mcluding two at 
Kirdlyhiza, besides bridges at Csap, Tokaj, Tisza-fiired, 
Szolnok, and Szeged. On ‘the lesserrivers, asthe Drava, 
Szava, Maros, &c., there are numerous interesting struc- 
tures. For the smaller spans lattice type girders are 
usually adopted, but in the larger spans bowstring 
girders are general. The bowstring is often inverted in 
the case of high viaducts. Viaducts are usually con- 
structed with masonry arch approaches, and in nearly all 
cases the spans of bridges~ and viaducts are carried on 
stone piers. 

Stone railway bridges are erected on the lines Oravicza- 
Anina, Munkacs-Beszkid, Marama rossziget—frontier— 
Nagyberezna—frontier on the Austro-Hungarian Southern 
Railway. 

The tunnels traversed by Hungarian railway systems 
number 108, and aggregate a total length of 20 miles only. 
The State railways possess ninety-two tunnels totalling 
26°7 kiloms. in length. On the local lines worked by the 
State railways there are nine tunnels of 3°3 kiloms. in 
length ; the Kassa-Oderberg Company has five tunnels of 
2°2 kiloms. total length ; the Austro-Hungarian Southern 
Railway, one tunnel of 362m. length; and the Arad- 
Csanad, one tunnel of 246m. length. 

The great increase in traffic has obliged the enlarge- 
ment of many stations and the construction of new ones. 
Structural ironwork is predominant in these buildings. 

Modern systems of signalling have been adopted. The 
primitive disc and arm for station use has given place 
to ‘electrical signalling. In 1861 the first electric 
bell-signal was fitted up in Hungarian stations. The 
continuous increase of traffic and increase in the speeds 
compelled the adoption of the block system, and of central 
cabins for signal working operated by electricity. The 
first centralised signal station at work was erected at the 
terminus of the Austro-Hungarian Southern line at 
Buda Pesth, 1881. The first use of block working was in 
1883, on the State line between Pozsony and Marchegg, 
Austrian frontier. 

The greatest impulse given to railway travelling in 
Hungary was due to the introduction of “ zone tariffs” in 
1889, the introduction having been made in order to 
develope passenger traffic, which had not increased in 
proportion to the many railway line extensions, and thus 
to promote travel to the districts furthest away from the 
capital, with the anticipation of increasing commercial 
relations between the latter and the provinces. The 
resuli was a rapid increase of passenger mileage. In 
1904, on all Hungarian lines, 78,443,616 passengers 
were carried, as compared with 61,580,408 in 1889, and 
the kilometrage rose to 2,701,619,913, as compared with 
2,180,793,283 in 1889. Within the same period the 
State-owned lines increased in length 58 per cent., and 
the receipts increased 214 per cent. The experiment of 
the State railways was such that almost all other 
lines in that country followed the practice with but 
slight modifications. At the end of 1904 the effective 
capital of all’ the Hungarian lines was 2,890,535,000 
kronen, or 162,162 kronen per kilom., the total receipts 
for 1904 being 121,828,231 kronen, or 6693 kronen per 
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cont, The State railways in 1904 had a working capital | 
ef 1,944,107,582 kronen, representing 254,490 per kilom. | 
of line, on which the net incomes were respectively 
$8,128,079 and. 10,957 kronen, the interest on capital 
invested being 4°64 per cent. The tariffs for Hungarian | 
goods traffic were established by the International Con- 
gress of Bern. The costs of transport on the State lines | 
diminish with the increase in distance. The State rail- 
ways have one head Direction, beneath. which there are 
nine administrative managements and sixteen traffic 
managements, and in 1904, a train staff of 38,255 men. 


Strength in kilos. per sq. mm. 
TRUOATEIES ies, cen acy 
Contraction, per cent. 
Elongation, percent... 
Carbon content, per cent. 


The construction. of the boilers generally follows 
American practice in the principal features.. The fire-box 
back plate is very often inclined and stayed with long 
| gussets in addition to inelined or palm stays riveted to the 
| shell crown. Flat topped crowns, or so-called Belpaire 

With regard to locomotive construction, the works have | fire-boxes, have never been adopted either in Hungary or 
® capacity sufficient for the needs of the various Hun- | Austria.. The Webb-flanged fire-box has been largely 
garian railways, including a certain proportion of locomo- | employed for years past, although not exclusively. Fire- 
tives required for the Austro-Hungarian railways. The | hole riveting is done with a Carolienthal hydro press. The 














Fig. i—THE LARGEST AND THE SMALLEST ENGINE BUILT AT THE WORKS 


niaximum output was reached in 1895, when no less than | fuel obtainable is not very good, so long smoke-boxes 
173 engines were built. There is also a small export | are invariably employed. The longitudinal seams are 
trade, chiefly for Italianrailways. Excellent facilities are | butted and double-eover strapped. In Hungarian State 
provided for boiler construction. There is a plate- | locomotives the rows of rivets are carried equally through 
dressing shop at “13,” on the plan Fig. 2, combined with | both straps ; in Déli Vas-ut, or the Southern Railway boilers, 
tank constructional work for tenders, a smithy, and a | the outside straps miss one row of rivets on each edge. 
boiler-flanging shop at “11”; and the boilermaking shop pro- | The inside copper fire-boxes are always direct-bolted to 
per at “2.” The first is provided with machines for flanging | the shell crown, the first three rows in large boilers being 
work required for the boilers, frames, frame-braces, plate- | sling expansion stays. Corrugated crowns have been 
heating furnaces, shears, drills, &e. The second, or boiler | employed for smaller-sized boilers supported with a 
smithy, is illustrated in Fig. 3, which shows the | central row of roof stays. The side water-space stays of 
smiths’ fires, and some flanged work, the usual | copper usually have bored extremities. After closing the 
tools therefor, and also the Sturtevant system of shop | heads on the outside, the holes are opened again for some 
ventilation. The view—Fig. 4—shows another part of ' railways—notably the Southern Austro-Hungarian—not 
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Fig. 2—PLAN OF THE WORKS 


the “ small forge,” indicated by “11” on the plan, with | for the purpose of expanding the metal in the rivet hoie, 
battery of small steam hammers of all sizes up to 2} tons. | but for outside indication of broken stays; this is not usually 
Some of these were made inthe works. Their frames are | done with Hungarian engines. Smoke-box tube-plates 
built up of plates and angles of a “boiler-work” type | are of the usual circular flanged pattern. The bottoms of 
quite usual in Austro-Hungary, and sometimes they serve | boilers have an anti-corrosion lining of 2 mm. sheet 
to support a crane, a3 illustrated in the engraving, Fig.4.| copper. A band of copper is introduced between the 
The large boiler-shop is shown in Fig. 5, and, as will be | foundation ring and the steel fire-box shell, For years 
seen, it is well equipped with bending rolls, plate-edge | past the foundation rings have been formed-of steel 
planing machines, radial drills, multiple tate plate drills, | castings, similarly, it will be remembered, to Horwich 
punches, shears, &c, They are not, however, shown very | practice. At present the high price for steel castings in 
clearly by reason of the boiler work hiding several of the | Hungary tends to lower their advantages compared with 
machines. The plates are of Martin steel made at | forged iron. On the other hand, where theanud rings are 
‘Didsgyér and are of two qualities :— | of intricate form—a tendency which is noticeable in wide 
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grate fire-boxes—-they present advantages in Jo« 
work, while, when time is important anc Sa 
occupied with other work, this alternative method ‘ot 
manufacture is sometimes particularly advantageous 
With the excellent tendency now observable of y, ideni ss 
the lateral water spaces the risk of spoilt castings shail 
also be less than formerly. Expansion brackets f 
American pivotal type are sometimes used for carrjin 
narrow type fire-boxes. os 

The boiler shop is well served with overhead cranes and 
a through tramway. Special mention should be made of 
two fine plate-edge planing machines by the Du isburger 
Maschinenbau A.G. vorm. Bechem and Keitmann. , 
hydraulic punching machine built at the Buda Pestl; \, oni. 
and dealing with plates up to 1jin. thickness; several 
tube plate and multiple head boiler sheet drilling machines 
by Vulean, of Buda Pesth and of “ Pees”; a boile plate 
drill having articulated reach arms carrying the drilling 
head, and by means of which the drill is rapidly a 
The last machine was made by Gustav Fischer, of Magde. 
burg, and resembles in its jointed construction the Lang. 
bein machine for milling any irregular surface, as the 
lower edges of ower fire-boxes, Ke, In this shop belt 
drives are being replaced by direct driving electric iotors. 
The hydraulic riveters receive their power from a separate 
accumulator, whieh also supplies power to the frame 
shop. The pump used is belt driven and of the three. 
stage type, and the pressure obtained is 100 atmospheres, 

The machine tools employed in the frame makin shop 
are typical of the plants common in continental works 
for preparing plate frames. . Although plate frames are 
usual practice, bar frames of steel castings are at present 
being made—the results obtained from their use in the 
south German States having justified their trial in Hun- 
gary. These castings have a tensile strength of from 
45 to 50 kgs. with an elongation of at least 15 per cent. 
I'he plate-working machines comprise a triple-head frame 
drill by the Werkzeugmaschinenfabrik ; a triple-head 
frame slotter of the well-known Saxon Engine works, 
Chemnitz pattern. Slotting is largely practised, as milling 
is now considered too expensive, Frame riveting is accom. 
plished with a hydraulic press from Breitfeld and Danick, 
of Praha, Bohemia, the water pressure being furnished 
by the accumulator serving the boiler shop. 

An illustration of the wheel shop is given in the engray- 
ing Fig. 6. We were informed that steel castings have 
been exclusively employed for wheel centres since 1491. 
lires, very singularly, are obtained from a private steel 
works—Resicza. For other lines than the State Railways 
Krupp tires are sometimes specified. Of the tire-turning 
machines the two most notable are two Bement-Niles 
yertical-spindle lathes. Mounted tires are turned in 
duplex machines cutting at four points simultaneously on 
the pair of wheels. The tires are pressed in place and 
secured to their centres by means of safety rings set up 
with the aid of a pneumatic hammer of the Borck system. 
The tires are forced on the centres by means of a hydraulic 
press operating under pressures of up to 170 tons. The 
hydraulic power available for wheel and axle presses is 
265 atmospheres. The remainder of the equipment com- 
prises the usual crank-seat boring, keyway milling and 
slotting machines, quartering machine, and lathes for 
straight and cranked axles. The cranked axles, hitherto 
of small importance for the reason that all large engines 
have had outside cylinders, are of the oblique-arm type, 
now that the four-cylinder balanced compound has been 
adopted as standard practice. 
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THE FORMATION OF STEAM. 
By R. H. Smiru. 

Tur exact method whereby water is converted into 
steam has never been authoritatively explained. Possibly 
the minute mechanism of evaporation never will be 
known in a precise manner. The best physicists are 
naturally, and very properly, reticent and disinclined to 
make statements unverified by direct and conclusive 
experimental observation. Only three things can be 
quite positively asserted: first, that a certain definite 
expenditure of heat is needed per pound of liquid evapo- 
rated at each temperature’and pressure ; secondly, that 
during the evaporation a certain definite quantity of 
external work is done ; and, thirdly, that if any condition 
of “water-stuff” lies intermediate between water and 
steam, this is an unstable condition, very rapidly passed 
through in one or the opposite direction, and quite pro- 
bably altogether non-existent. 

Careful consideration, however, of what is physically 
possible, and, indeed, inevitable, should lead to conclu- 
sions of great practical importance to steam users, 
although they are far from being a complete solution of 
this problem in molecular physics. 

In a mass of water “points” are provided for the 
initiation of steam bubbles by the particles of air in 
“solution ” in the water. These may be microscopically 
minute, and yet be all-sufficient for this purpose. The 
ascertained fact that distilled water from which air is 
entirely or almost entirely absent is evaporated with 
special difficulty seems to point conclusively to air- 
particles forming the initiative nuclei for evaporation inside 
a mass of water. Now, air is a very bad conductor of 
heat, and it follows that as the water is heated it rises in 
temperature above that of the imprisoned air; there is 
very considerable time-lag in the rise of air temperature 
behind that of the surrounding water. Steam—unmixed 
with water—is an almost equally bad conductor of heat, 
and after the steam bubble has begun to be formed and 
reached measurable size, the steam in it must act in quite 
a oe way to that of the original air. 

When water is in a stationary condition as regards 
préssure and temperature, the air in contact with it 
Becomes saturated with steam in such proportion of steam 
to air as gives the sum of the steam pressure and of the 
air pressure equal to the whole pressure to which external 
influences subject this steam-laden atmosphere. If it be 








the open atmosphere, winds generally blow away both 
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steam and air from the surface of the water, replacing it 
by undersaturated air, so that evaporation goes on more 
or less steadily, and the moving air never reaches complete 
But in an atmosphere in a closed vessel 


saturation. ‘phe! 
evaporation stops when saturation is reached. 
During heating of the water in a boiler, however, owing 


to the time-lag of the temperature rise in the imprisoned 
,ir or steam in the nascent bubble, there is continuous 
evaporation into the bubble. This is increased by the 
surface tension of the water forming the wall of the more 
or less spherieal bubble, whereby the water pressure is in 


a small degree greater than that of the air and steam | 


inside the globular surface. 


Now, when steam is formed#in large or small quantity, 


it is formed from a mass of water of which it constituted 
a part before it became steam. The heat called “ latent,” 
which has been spent in this evaporation, from whatever 
source it has come originally, is directly and immediately 
taken from the water, of which a portion is converted 
into steam; that is, in the case of the growing steam 
bubble, from the water wall of that bubble. 

Water in the shape of very fine mist may be evaporated 
by radiant heat falling upon, and penetrating right through, 
the mist. The radiant heat of strong sunshine may 
quite quickly dissipate a fairly heavy mist provided it be 
very “fine,” so as to give real passage to the radiation 
into the heart of the mist. Wet steam finely sprayed 
through a boiler furnace may be dried by the strong 
radiation from the incandescent fuel so quickly that 
nothing but highly superheated steam reaches the bridge. 
This may be called “ external radiative evaporation.” It 
does not necessitate the extraction of the whole, or 
possibly any, of the latent heat of evaporation of each 
portion of steam formed from the water left still in the 
liquid condition. If it were better understood that steam 
superheaters act mainly by radiating heat from the hot 
metal walls of the tubes and very little by heat conduc- 
tion from these tubes, their design and arrangement might 
be more efficient than it sometimes is. In this kind of 
evaporation of the water particles of mist there is pro- 
bably no conduction of heat from the interior of each 
particle towards its surface, and consequently no tem- 


perature down gradient from centre to surface. The still 
this, and to maintain the supply of heat spent in 


unevaporated heart of the water drop is not cooled by the 
process of evaporation from its surface. 

But the case is entirely different—almost exactly 
opposite—in the main generation of steam in boilers in 


the form of globules developing in more or less “solid”’ | 


water—the adjective “ solid” by dint of the strange per- 
verseness of engineering slang here meaning nothing 
more nor less than simply “liquid.” Here all the latent 


heat of evaporation is extracted from the thin water | a € : c 
| the necessary motive of this conduction being a steep 


envelope of the bubble. At 90lb. gauge pressure the 
latent heat of steam is 880 B.Th.U. In order to be 
evaporated from the water wall of the bubble one 
micrometre (49 th mm.) of thickness, a film of water 
lying behind it of ‘88mm. would need to be cooledby 1 deg. 
Fah., or a film ‘176 mm. thick cooled 5 deg. Fah., or a 
film *088 mm, thick cooled 10 deg. Fah.; or, again, by 
the cooling of a film *176 mm. thick by 10 deg. Fah. on 
its inside face, and Odeg. on its outer face, with a uniform 
inward temperature down gradient of ma = 
“Lé 

per millimetre, or 2240 deg. Fah. per inch. If the cool- 
ing effect penetrated only half as deep, or ‘088 mm., the 
average temperature gradient would be twice as much, 
or 4480 deg. per inch, or 20 deg. in the ‘088 mm. 
thickness. 

These figures show 


56°8 deg. 


that. the temperature gradient 


through the mass of liquid water down towards the | 


surface of the bubble must be very steep close to each 
growing bubble of steam. 

If this micrometre thickness of water be evaporated 
in one-tenth of a second, or at the rate of ‘01 mm. per 
second, this means a rate of evaporation per square inch 
of evaporating surface of 1°42 x 10 -5lb. per second, or 


7°36 lb. per square foot per hour; extracting latent heat | 


per square foot of surface at the rate of 1°8 B.Th.U. per 
second, or 6480 B.Th.U. per hour. Now, the conductivity 


of water is very low, and is about 4 B.Th.U. per hour per | 


square foot per 1 deg. Fah. fall of temperature in lin. | 
thickness. The above rate of supply of heat would, 
therefore, if it be wholly by conduction through water, 

‘ , 480 
require a temperature gradient of no less than -_ 


= 1620 deg.’ Fah. per inch, or 16°2 deg. per ;}gin. A 
difference of 16 deg. Fah. temperature corresponds, at the 
pressure above taken, to a difference of no less than 20 lb. 
per square inch in saturated steain pressure. 


How are these evidently unstable conditions met in | 
In | 
| the tube may occupy from 40 to 80 per cent. of the 


the actual generation of steam in a mass of water? 
the first place, so considerable a reduction in the tempera- 


ture of the water wall of the nascent bubble materially | 
| the tube surface must be covered with steam and not 


increases the density of the water of this thin face layer, 
and by virtue of its greater specific gravity the water so 


cooled flows down to the bottom of the bubble, there | 
either to run into the mass of water underneath, or else | 
to be reheated by contact with a hot metal plate if the | 
bubble is being formed immediately upon the metal heat. | 
This down flow of the water | 
can actually be seen in the very slow formation of bubbles | 


ing surface of the boiler. 


under low pressure. Its effect is continually to sweep 
the walls of the bubble of the cooled water formed by 
the extraction of latent heat of evaporation, and to leave 
these walls continually faced by water not nearly so much 
cooled as the above calculations indicate. 

In the second place, the difference of pressure inside 
and outside the bubble referred to above is evidently a 
difference of static pressure. It is balanced in two ways, 
and the proportion in which these two methods of balance 
enter into the real action it would seem impossible to 
calculate and very difficult even roughly to estimate. It 
is clear that it is balanced by the expansion work done 
by the nascent steam; but how far this work is done 
statically or quietly, and how far it may be done 


|in reality in action. 





|and sometimes three. 








kinetically, remains an insoluble problem. The specific 
volume of saturated steam at the pressure taken above is 
about 4°2 cubic feet per lb., or 260 times that of water at 
the same temperature. The volume of a spherical film 
of radius r and of minute thickness ¢ is 4 # 7? ¢, and if 
this volume be expanded 260 times, so as to fill a spherical 
space of radius R outside the original radius r, this 
increased radius would be given by 
- R? = 3 4+ 260 xe 47°F, 


R 3 t 
me 1 4 
or = / 1 + 780 - 


Thus in evaporating a film of water of thickness only 45 
the diameter of the already formed bubble, quiet static 
expansion at undiminished pressure would increase the 
size of the bubble to 2°55 times its original diameter, or 
16} times its original bulk. z 

On the other hand, a drop of pressure of only 5 per 
cent. from the water towards the centre of the bubble 
would produce the result that the steam as it was gener- 
ated would be violently projected radially inwards at the 
somewhat startlingly high velocity of 160ft. per second, 
or 109 miles per hour. These high-speed inward radial 
streams of steam impinge upon or interpenetrate each 
other, and by either beating against the opposite water 
walls of the bubble or by resolving themselves into 
whirlpool motion, produce on these walls the same effects 
as those due to static pressure. 

It would be futile to speculate which of these two 
methods of keeping up the pressure in the steam bubble 
predominates. It can hardly be doubted that both are 
But both have the same origin, 
namely, the expansion energy of the nascent steam, and 
in their ultimate effects both have the same effect, 
namely, to maintain pressure on the walls and expand 
these walls. In whatever measure the kinetic method is 
in action, in a corresponding degree will the temperature 
and the static pressure of the steam in the bubble be less 
than those of the water surrounding it. 

In any case it is certain that there is continuously in 
progress a vigorous lowering of the temperature of 
the film of water next the steam. o combat 


evaporation, there are two processes in action always, 
There is convection by water 
currents, the cooled film flowing downwards, and other 
outside, probably irregularly shaped, films flowing 
upwards. These latter carry heat obtained by direct 
conduction either from the metal heating surfaces or 
from other liquid water. There is also direct static heat 
conduction through the water lying all around the steam, 


down gradient of temperature towards the steam. As 
for heat radiation, it is impossible to any material extent 
through liquid water; but when a naseent bubble adheres 
to a metal heating surface so that jt rests on the plate 
with a steam base, and without any interposing film of 
water of more than what may be termed molecular 
thickness—that is, more than a comparatively few mole- 
cules thick—then radiation from the metal plate will 
operate through this steam base on the steam filling 
the bubble, and upon the water face of its upper surfaces. 

It seems obvious that the formation of steam is a 
complex physical reaction; and, because of the many 
elements influential in its progress, it is an easily unstable 
one ; that is, when all its elements are not in full vigorous 
action, some of them being possibly for an instant nega- 
tive, it is easily reversed, condensation of steam being 
the result of the reversal. Thus, when a stcam bubble 
has floated into water regions where the pressure is 
slightly lower and the temperature insufficient to 
establish the needful down gradient of temperature 
inwards towards the bubble, condensation takes place 
and the bubble collapses. On the other hand, if it floats 
into a region of less pressure and higher temperature it 
bursts explosively. 

If these explanations of the modus operandi of steam 
formation be correct, evidently a clear conception and 
understanaing of them is of the highest practical import- 
ance. Thus, it is quite clear that what has been above 
called external radiative evaporation is, under favourable 


| conditions, likely to be by far the most efficient and 


economic method of steam generation. It is not 
cumbered by the need of a down gradient of temperature 
through water to steam, and by the excessively ne con- 
ductivity of liquid water. Except in this one mode of 
evaporation, the average temperature of the water near 
the steam must of necessity be higher than that of the 


| steam, 


In so far as superheaters act as driers of wet steam, 
they probably act entirely by the radiative method. In 
water-tube boilers with vigorous circulation, the steam in 
volume of the tube. In this condition large portions of 
with water; the water is distributed through the bulk in 
an entangled meshwork of flakes and streaks, and some 
of it in isolated drops of irregular shape. From the 
steam covered metal surfaces heat is radiated and plays 
upon the external surfaces of these thin and scattered 
masses of water. Economic and rapid external evapora- 
tion results. 

It follows that, in commercial steam raising, the whole 
operation should be well separated into two parts—first, 
the heating of the water to near steam temperature, and, 
second, the evaporation of this water by external radia- 
tive heating to as large an extent as practicable. The extent 
to which this policy can be carried out with commercial 
economy is modified and limited by the extra capital cost 
of the separate water heating apparatus along with the 
extra working costs of this samie apparatus. Part of this 
extra working cost is the extra loss of heat by radiation, 
&e. &c., from the outside coverings. These extra capital 
and working costs may in many styles and sizes of boiler 
be so serious as to prevent the economic application of 
the method of greatest physical steaming efficiency. 





What is written above refers only to the conversion of 
water into steam; not to the heating of water while it 
remains liquid. The heating of the water has been 
referred to only as being effected by heat conduction, 
either by contact of water with water or by contact. of 
water and metal. The heating of water by hotter water 
is, of course, only an intermediate process resulting 
mainly from convection currents, which very greatly 
stimulate and raise the speed of utilisation of the metal 
surfaces. In most boilers practically all the heating of 
the water is originally done by direct contact with the 
plates. The convection currents help not only by bring- 
ing heated and not yet heated portions of water together 
for direct heat conduction between them, but also by 
sweeping the hot metal plates continuously with water 
of the lowest temperature, and thus maintaining the 
greatest temperature difference between metal and water. 

It is, however, obviously reasonable to inquire whether 
the process of steam formation described above as the 
most economic cannot be reversed so as to yield an 
economic method of water heating. The process was 
seen at its best when the water to be converted into 
steam was in the form of cloud or fine spray. If, now, a 
cold water mist or finely divided spray be injected into a 
highly heated steam atmosphere, the immediate effect is 
the condensation of steam into thin films of hot water 
enveloping the particles of cold water. During this con- 
densation the latent heat of the steam is liberated and 
flows by conduction into the cold interior of each particle, 
the temperature down gradient inwards being very steep 
during at least the first minute period of time following 
the beginning of the condensation. The inward flow of 
heat and the surface condensation of steam to supply this 
heat will not stop until the interior is at the same tem- 
perature as the surrounding steam, provided that the 
water particle be exposed to the steam-heating influence 
long enough. But, of course, when the interior tempera- 
ture has risen nearly to equality with that of the steam, the 
rate of inward conduction will become very slow, and no 
real economy would arise from any attempt—if such were 
physically possible—to bring the water fully up, by this 
method, to steam temperature. 

This method of water heating is the converse of the 
external method of steam formation. It is not its exact 
reverse. Radiation of heat direct on the water particle is an 
important factor in the case of the conversion of the 
water particle into steam, and what heat conduction 
occurs inside the water drop is inwards; that is, in the 
same direction as in the case of the conversion of the 
surrounding steam into water; while in this latter case 
radiation directly reaching the water particle is not 
important. 

Thus, water heating by this method can probably not 
reach that high degree of efficiency actually reached in 
the similar converse, but not fully reverse, method of 
evaporation. An exactly reverse method of water cooling 
might easily be suggested, but the problem in hand is the 
heating, not the cooling, of water. 








LARGE RAILWAY STATIONS. 
No. IV.*—CREWE. 

CREWE is one of the principal exchange stations in this 
country, for not only does the main North and South 
line of the London and North-Western pass through it, but 
four other main lines—that from Holyhead, North Wales, 
and Chester; from Manchester, Stockport, Leeds and 
Yorkshire; from Shrewsbury, South and Mid Wales and 
the West; and the North Staffordshire from the Potteries, 
Burton and Derby also make use of it. Whilst the Liverpool 
line does not actually join the main North and South line 
at Crewe, yet it does so practically, so making a fifth 
main line. In addition there is the Great Western 
Railway from Wellington, and, further, a considerable 
amount of the Birmingham and Wolverhampton traffic is 
dealt with at Crewe instead of at Stafford. 

The history of the borough of Crewe is decidedly inter- 
esting, as itis practically contemporary with the reign of 
Queen Victoria. From an account published by the 
Crewe Guardian on the Jubilee of Crewe, we learn that 
where the town now stands there was in 1837 nothing more 
than a small hamlet. It would appear that Crewe town 
does not stand in Crewe parish, but in that of Monks 
Coppenhall. In 1831 there were twenty-seven families, 
and a total of 148 inhabitants in Coppenhall. It was on 
July 4th, 1837—the year of Queen Victoria’s accession— 
that the Grand Junction Railway was opened, and the 
first train ran through Crewe. In 1840 the Chester line 
was opened, and in 1842 the Manchester line. It may 
here be added that the North Stafford Railway entered 
Crewe in 1848, that the Shrewsbury line was opened in 
1858, and the Great Western commenced to run over the 
London and North-Western line between Nantwich and 
Crewe in 1867. 

The locomotive works of the Grand Junction Railway 
were originally at Edge Hill, but in 1843 they were 
removed to Crewe, and thus formed the foundation of the 
present prosperity of the town. This article is not 
intended as a history of Crewe works, but having said so 
much, we may quote a few further facts from the account 
given by the Crewe Guardian. 

The Grand Junction Railway works are those now 
known as the old works, and lying east of the Liverpool 
lines. They occupied between 23 and 3 acres of ground, 
and the men employed numbered 161. The stock was 
75 engines. Subsequently, the Wolverton works of the 
London and Birmingham Railway became the carriage 
works exclusively of the London and North-Western 
Railway, and in 1853 the wagon department was removed 
to Earlestown. 

We have no record of the early history of Crewe Station, 
but.it will be appreciated that the place grew in importance 
pari passu with the development of the London and North- 
Western Railway. Unfortunately, however, the accom- 
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modation did not grow in proportion, and for many years 
the working of Crewe Station was a problem. The trunk 


line runs practically North and South, and so, on the | 


North side, the trains from Chester, Liverpool, the North, 
and Manchester converge; whilst on the South those from 

\, the North Stafford, the South, and Shrewsbury converge, 
‘and efficient working is therefore not easy. 

A good idea of the exchanges that are made at Crewe 
may be gathered from an account of the mail trains dealt 
with every night at that station. Take the down trains 
first. At11.1 arrives the train with mails from Hereford, 
Central Wales, Shrewsbury, and the Cambrian Railway. 
Another with mails from Leamington and Birmingham at 
11.33. The train from the West of England arrives at 


11.35, and it has four portions—Glasgow, Manchester, | 


Liverpool, and York. The North Stafford mail arrives 
11.86, and the Postal Train—London to Aberdeen—at 
11.46. The latter departs at 12.0, and at 12.1 the Irish 
mail comes in and leaves at 12.7, followed by the train for 
Manchester at 12.20, and for York at 12.40. The amount 
of attaching and detaching vehicles alone, to say nothing 


of the transfer of parcels, mails, and parcels post hampers, | 
jand in addition there were, through the centre of the | 
| station, two through lines with’ scissors crossings, and, | 


isenormous. Take the 12.20 to Manchester for an exam- 
ple. It receives a postal van from London off the Postal 
train, a parcels van from Holyhead at 11.35, and from 
Aberystwith at 11.1, carriages and a postal van from Bir- 
mingham at 11.33, and the portion from ‘Bristol at 11.35. 
These conditions are aggravated by the fact that the up 
mails are also being dealt with’ at the same time. A train 
arrives from* Holyhead and North Wales at 11.85, and 
from Manchester at 11.42. The 5.55° from Glasgow 
arrives at 12.6,‘ and leaves at ‘12.16, and the Postal 
train’ is at Crewe from 12.34 to 12.41, and is fol- 
lowed by the arrival of*the mail from -York at 12.58. 
That for Birmingham and Leamington leaves at ‘1.0, 
the York to Bristol at 1.20, the North Stafford at 1.30, 
and ‘the Cambrian, Shrewsbury, and Central Wales at 
1.40.° At'2.87 the up Irish mail arrives, and leaves at 
2.47. Mr.-G. P. Neele, the late superintendent of the 
line, “ London = and ~ North-Western - Railway, in’ his 
“Reminiscences,” says on this subject: “ The free work- 
ing of Crewe Station between eleven and twelve o'clock at 
night was a most difficult task for the inspectors to 
ensure. There were mail trains from Birmingham, from 
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the Potteries, fron: Holyhead, the mail train for: Norman- 
ton, from Shrewsbury, the Irish: mail, the Postal train— 
all to be despatched at very close intervals; transfer of 
traffic from each to each; ordinary parcels traffic of the 
company; the parcels receptacles of the Post-office; 
engines uncoupled off the train on arrival; engines 
backing down across the scissors in the centre of the 
station; passengers’ hurried inquiries answered; angry 
travellers appeased; special orders to be conveyed to 
guards and drivers. To the onlooker it seemed a sea of 
confusion, but the men in charge were accustomed to the 


stir and scene, and carried out the work systematically | 
In his notes for the year 1890, Mr. Neele | 
further remarks: “The entanglement of the midnight | 
scene at Crewe did not promise to be much relieved by | 


and well.” 


the introduction of a new night train direct from Bristol 
by the Severn Tunne! route. 


that has, or ever had, to contend with such a congre- 
gated series of ~arrivals and departures of important 
arterial trains and. worked all so: smoothly. 


night while the world at large was sleeping. . In all states 
of weather—in heat, in snow, in wind; in storm, in rain, or, 
worst of all, in fog—the forem.en in’charge of the platform 


and all the men under’ them grappled with’ the: nightly | 


task,‘and kept all going. » Activity is the watchword ‘of 
the place, and I must confess to a feeling of ‘satisfaction 
when, from time ‘o time, I: have watched: the. night 
working and appreciated the untiring energy of the men 
in charge.” } i 

This will give an idea of the conditions of the passenger 
traffic at Crewe, and similar ex¢hangés~had to be made 
with the goods and mineral traffic. 
for this was most indifferent, not only for marshalling 
the trains but for getting them through the ‘stations. 
Goods and mineral trains often'stood-for hours waiting 


for a road, and in being. so blocked: they blocked: others | 


behind them. There have been occasions: when certain 
running’ loops had’ to be thrown’ out-of use to- find 
accommodation for waiting trains, and» many: a: time 
trains were sent on to Edge Hill and other places to be 
sorted out there instead of at Crewe. The comparative 
cessation of passenger traffic on Sundays gave an oppor- 


.: I venture to say | 
that there is no other railway company in the kingdom | 


Here are | 
trains conveying traffic from centre to centre of business | 
life without a hitch, without confusion, and this night after | 


The accommodation | 


tunity of straightening things up, only too frequently 
again to end in chaos ony week was half through. 
These, fortunately, are now reminiscences of the past, 
and are only mentioned here as part of the story as to the 
growth of Crewe Station. 

Frequent meetings of the officers of the company were 
held to discuss what ought to be done, and these ulti- 
mately resulted in the adoption, about nine years ago, of 
a scheme of vast proportions, by which the accommoda- 
tion in the passenger station was increased, and extensive 
sorting“and marshalling sidings provided, so as to deal 
with the goods and mineral traffic more efficiently. 
Further, the quick passage of goods trains through the 
station, without delaying the passenger trains or being 
delayed thereby, was to be achieved by the provision of 
| independent goods lines—those for Manchester and 
| Liverpool going under the main lines instead of crossing 
| them on the level. 

We will first consider the increased passenger station 
accommodation. The station formerly consisted of two 
island platforms, giving four’ platform lines. There were 
also six bay. lines, four of- which were at the south end, 





| 
| 
| 


| outside the station, on the west side, were two other | 
Those ‘through the station were of little | 
use’as through lines, as‘ they had also to be used for | 
rac: | 


through lines. 


standing engines and stabling carriages, so that 
tically the lines outside the station had to be used for 
non-stopping passenger trains and for the goods traffic. 
Fig. 2, page 317, is a photographic view of the north end 
of Crewe Station—looking south—before the alterations. 
The foot-bridge on the right leads to Crewe works. 
building on the left is the Crewe Arms Hotel of the com- 
pany. ' The station roof has not been altered, nor the plat- 


right has been considerably extended northwards. 

Fig. 3 is a view from the same spot but looking north- 
wards. The lines on the left’ are the Chester lines, and 
these are practically unaltered. The buildings in the 
background in the centre of the view are the old works. 
To the right of these are the main lines for Liverpool and 
the North—now six in number and a siding also—the 
' carriage sheds to the right have been removed. To the 
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Fig i—LINES IN AND APPROACHING CREWE STATION 


| right of the carriage shed are the oil and grease works, 
and then the Manchester lines. The latter have been 
modified, as instead of there being four lines of way from 
the North Junction there are only two, but there are also 
the two underground goods lines which emerge near the 


grease works and join the other two lines at Sidney-street | f 
| instrument and the corresponding needle in the north junc- 


Junction, whence there are four lines. 


Fig. 1 is a diagram of the lines in and approaching the | 


station. It shows also the platforms, signal-boxes, and 
signals. The widening has all been done on the west 
side—the upper part ofthe diagram. West of what is now 
the “up and down platform 3 line,” is what was the 
outside wall of the station, and west of this, as has 
already been said, were the two outside roads—the up 
outside and down outside. The up outside has been con- 
| verted into a down through line, and the down outside has 
been severed in the middle and converted into two sidings. 
But the principal addition is a fine island platform 
| 500 yards long and 100ft. wide, with a platform line on 
each side and two bay lines at each end, the bays at the 
south end having a run-round road between. . West of 
the down platform 1 line is another down through line. 
The up through line in the ‘old station remains as a 
| through line, but the adjoining down through line has 
| been severed in the middle like the former down outside 
| line, and both ends converted ‘into sidings. _The former 
down line on the east side of what was the down platform 
has been converted into an ‘up line, and the down line on 
the east side is used for both up and down traffic. 
The platforms are numbered fromthe west—-No. 1 
being the most westerly.: The’ bays on the south side are 
| numbered similarly from. bay.’ No. 1 to bay. No. 6, and on 
| the north side from bay No. 7 to bay No. 10. The plat- 
form lines are divided into north and south, the scissors 
crossings being the dividing line. 


Scissors crossings ‘are plentifully provided, as will be | 
seen from ‘the diagram, which “enables arriving, and | 


departing trains to pass others already at the -platforms, 
besides facilitating the making up of trains. . For instance, 
| the 10 a.m. Scotch express from. Euston ‘is. divided at 
| Crewe, the Glasgow portion leaving first. To’ the first 
| portion are attached through vehicles from Bristol] and 
| from Birmingham, and to the second portion—for Edin- 
| burgh—is attached a through coach from Birmingham. 
Engines for the Scotch train are changed at Crewe, and 


The | 


form on the left—the former up platform—but that on the | 
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the fresh engine for the first portion stends with the 
Glasgow vehicles from Bristol and Birmingham on down 
platform line 1 N. 

The Scotch train stops south of the scissors, the engine 
is detached, and runs through the crossing on to down 
through line 1, and thence to the shed. The fresh engine 
then backs down, and couples on to the Glasgow portion 
and takes it away along ato line 1. The engine for 
| the Edinburgh portion, along with the vehicle from Biy. 
| mingham, stands in the siding between the down platform 
line 1 and through line 1, and it then comes out on to the 
platform road, backs on to the Edinburgh portion, ang 
takes it away. 

Scissors crossing; are useful for joining up two portions 
| as, for instance, those from’ Manchester a Liverpool. A 
| portion from Manchester, for cxample, comes along t!ic yp 
| through line as far as the Scissors Crossing box, eal 
| through the crossing on to up platform line 4S. The 
| Liverpool portion, which may already be in, or arrive 

subsequently, stops north of the scissors crossing, and its 
| engine is detached and slips through the scissors on to 
| the up through line, and then a shunting engine gets 
on to the rear of the Liverpool portion and pushes it on to 
the Manchester portion. 

The Great Western trains generally arrive in bays No, 1 
and No. 2, and generally depart from bay No. 3 or No. 4, 
The North Staffordshire trains arrive and depart from 
either bay No. 5 or No. 6. These latter now have access 
to and from the North Stafford lines without fouling the 
main lines. : 

At the end of each pair of bay lines there is a cross. 
over to allow an arriving engine to “ run-round ” its train, 
The working of these is described further on, in conjunc. 
tfon with the signalling. 

Intimation as to the shunting movements that require 
to be made is conveyed by means of train describers. 
| At the end of each platform there is a hut in which, 
along with a telephone, is placed a describer, and there 
is a corresponding instrument in the signal-box. Such 
an instrument is ‘fixed in the hut at the north end of 
No. 5-6 platform, and indicates to the North Junction 
what movements require to be made. There are nine 
indications given by this instrument :—No. 5 platform to 
No. 4, No. 5 platform to horse landing, No. 5 platform to 
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up main, No. 5 platform to No. 6, No. 6 platform to horse 
landing, No. 5 platform to shunting neck, vehicles clear 
in sidings, horse landing to No. 5 platform. When a 
movement has to be made the shunter puts a peg into a 
hole opposite the particular indication he wants and 
presses a tapper key. This causes the needle of the 


tion to travel round to the indication, and tells the signal- 
man what is wanted. If the latter cannot comply he 
gives one beat on the bell; but if, and when he can, he 
sets the road,” lowers the signal, and gives three beats 
on the bell. 

Instruments are also provided in the signal-boxes 
for the platform inspector to tell the signalman when a 
train is ready to start, and its destination. The corre- 
sponding instruments are fixed in convenient places on 
the platforms. Those working to the South Junction 
indicate for North Stafford, Stafford fast, Stafford slow, 
and Salop. There are also on each platform switches 
whereby the staff may intimate to the signalman that 
vehicles detached from trains remain on the running lines. 
Train describers are also provided to work between the 
North and South Junctions to advise the destination of 
approaching trains, and another outstanding feature of the 
equipment of the station is the ample provision of tele- 
phonic communication between all points. 

Water columns are placed at the end of each road, so: 
that engines can readily take water whilst standing at the 
signals. These are fed from a large tank fixed on the east 
side of the station. 

There is a horse and carriage landing on the west side., 
and another near the line from Manchester. Crewe has 
of recent years become’a great centre for the sale of 
horses, and over a thousand horses have been conveyed 
by rail to or from one auction on more than one occasion. 

There are two subways for luggage—the original one 
by the side of ‘Nantwich-road bridge, between No. 3-4 
and No. 5-6 platforms, and there is a luggage hoist from 
No. 3-4 platform to the entrance which is part of Nant- 
wich-road ‘bridge. 

A’new subway, 10ft. wide, and of a minimum height of 
8ft: has been provided, extending from No. 5-6 platform to 
the parcels office, which is on the west side of the west 
horse landing. This has hoists on No. 5-6, No. 8-4, and No. 
1-2 platforms. These hoists are worked by hydraulic power. 
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Fig. 2—NORTH END, LOOKING SOUTH, BEFORE ALTERATIONS 
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Fig. 4—SOUTH END OF PRESENT STATION 
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A new footbridge has been provided, as shown in Fig. 4, 
from No. 1-2 platform to No. 3-4 and No. 5-6. This is 
10ft. wide, and the stairs are 10ft. wide, with a dividing 
barrier in the centre. There is also communication from 
these platforms by a gangway at the side of-Nantwich- 
road bridge, and it is thereby that passengers from and 
to the town pass. 

There is also a third bridge which is fixed at the north 
end of the station, and which is used principally - by 
workmen going to and from the works—as the works 
footbridge leads off it—and by men going to and from the 
north engine shed. 

In the centre of No. 1-2 platform a block of buildings, 
310ft. in length and 30ft. in width has been erected. From 
the south these have been allocated as follows :—Gentle- 
men’s lavatory, dining-room, kitchen, and service room, 
first-class refreshment, second-class refreshment, parcels 
office, opeming of 20ft. telegraph office, booking office and 
hall, ladies’ second-class, ladies’ first-class, gentlemen’s 
first-class, cloak-room. Conveniences are provided at the 
ends of the bays, and a bookstall and tobacco-stall at the 
south end. On the second floor are the offc2s of the 
company’s district officials. 

The station and yard are electrically lighted by 152 arc 


lamps—independent of those in the sorting sidings—and | 


515 incandescent lamps are employed for lighting the 
rooms and offices. 

Fig. 4 is a photographic view of the south end of the 
station. The platform, the ramp of which is seen on the 
left, and to the right of which is a van and at the foot an 
electric light standard, is No. 1-2 platform, and to the 
left of the platform is platform line 18. The awning 
seen in the foreground extends as far as the station 
buildings on No. 1-2 platform, and there is a correspond- 
ing awning at the north-end. The awning is carried by 
two rows of columns 24ft. apart. The vallance boarding 
on the sides parallel with the rail just projects over the 
platform edge. : 

The upper part of the station buildings on No. 1-2 plat- 
form is seen between the two roofs. These roofs cover 
the main part of the-extension. The two inner-ends rest 
on the station buildings and the east end of the more 
easterly roof rests on the old outside wall. The west end 
of the other roof is carried by eighteen columns about 
25ft. apart fixed on the west side of through road 1. 

From the south end there is fixed a screen on the west 
side of platform line 1. This extends up to the scissors 
crossings, and there it is set back to clear the crossings 
and placed outside the down through line 2 until the 
crossings are cleared, and then it is continued by the side 
of the platform line to the north end. The screen is 20ft. 
high above rail level, of which the upper 11ft. are glazed. 
A-cenerete fender 6ft. 6in. wide and 6in. high above rail 
level extends the whole length. 

Each week-day forty down passenger trains pass through 
and call at Crewe, forty-one down trains terminate, and 
sixty-five down commence their journeys there. Forty- 
eight up passenger trains pass through and call at Crewe, 
fifty up terminate, and thirty-nine up commence their jour- 
neys there. Six down non-stopping and five upnon-stopping 
passenger trains pass through the station each week-day, 
and these run over the through lines. In addition to these, 
there are such conditional trains as the American specials 
and certain trains that run on Fridays, Saturdays, and 
Mondays only. There are 108 complete movements of 
empty trains daily from one part of the station to 
another. 








A GREAT PLANING MACHINE. 


THE Mackintosh and Hemphill Company, of Pittsburg, 
has erected at its engine works what is probably the largest 
and most powerful planing machine ever built. It was made 
by the Niles, Bement, Pond Company, of New York, and is 
intended for work on large engines and heavy machinery for 
rolling mill equipment, &c. It weighs about 400 tons, and 
has four electric motors, aggrégating 207 horse-power, to 
operate the table, slotter bars, rail lifts, tool traverse, and air 
compressor. It is a combined planer, slotter, and shaper, 
so that as many operations as possible may be made with- 
out shifting the heavy pieces on which the machine will 
work. Shifting belts would be impracticable for the main 
drive on such a powerful machine, and the operations are 
therefore controlled by pneumatic clutches. There are no 
belts: throughout the machine, all driving being direct 
through gearing from the motors. All adjustments are 
made by power to approximate positions, leaving only the 
final setting to be made by hand, so that little time is 
lost in adjusting the machine to its work. In general 
design the machine is of the ordinary type. The bed is 
60ft. long, 13ft. wide, and 6ft. deep at the middle. Condi- 
tions of manufacture and shipping made it necessary to form 
it in seven parts, its combined weight being about 130 tons. 
The table is 32ft. long and 14ft. wide, made in two sections, 
and weighing about 67 tons. It has a travel of 30ft. The 
uprights are massive castings 25ft. high, 12ft. wide at 
the base, and have vertical faces 30in. wide. They are 
connected at the top by a very heavy cross brace. The width 
between the uprights is 14ft. 4in., and the maximum height 
from table to cross-rail is 12ft. Gin. The cross-rail carried 
by the uprights is 5ft. high, and long enough to allow the 
sliding heads to traverse across the full width of the table. 
In these heads are slotting bars, having a stroke of 8ft. ; and 
with certain classes of work the table, with its heavy load, 
has to be fed intermittently, as in ordinary slotting machines. 
Both of the sliding heads have « quick traverse of power 
along the rail, and also power movement of the tool slides 
to bring them quickly to approximate position. One of the 
heads also has a power-reversing cross motion for transverse 
planing. The main driving motor is of 100 horse-power. It 
has a slight range of speed variation, beyond which the 
changes in the table speed are obtained by the change gears. 
The cutting speeds can be’varied between 14ft. and 25ft. per 
minute, and the return speeds* between 52ft. and 65ft. $e 
minute. Power is transmitted by gearing from the motor to 
reversing pneumatic clutches, 





THE NATIONAL PHYSICAL LABORATORY. 


ON Friday last the report for 1907 of fhe Executive Com- 
mittee of, the National Physical Laboratory was submitted 
to the General Board. This report is of special interest, in 
that it not only gives a résumé of the work carried out there 
last year, but also inchudes information on the nature of 
the problems which will probably be investigated there this 
year. Considéring the character and nature of the work 
undertaken last year the report is very satisfactory. We 
notice that for the first time a report is issued by the 
department of Metallurgy and Metallurgical Chemistry. 
Work has here been carried out on aluminium alloys which 
is really a continuation of that undertaken on behalf of the 
Institution of Mechanical Engineers. Sea water corrosion 
tests have.been made with copper aluminium alloys, and 
also on companion specimens of naval brass and Muntz's 
metal. These trials necessarily involve much time, and it is 
proposed to continue the investigation further, in order to 
obtain reliable data. At the request of the Alloys Research 
Committee, this department has undertaken the investigation 
of some ternary alloys of aluminium with copper and one other 
element, those first.contemplated being manganese, zinc, and 
nickel. The investigation of the aluminium-copper- 
manganese series has been begun, and a preliminary explora- 
tion of the mechanical properties of the series as determined 
on small sand and chilled castings has nearly been completed. 
The inquiry into the various methods of obtaining cooling 
curves of metals has been carried further, and the results 
obtained have been discussed, and embodied in a paper, 
which was coinmunicated to the Physical Society of London 
on January 24th last. 

In thé’ Physics Department a number of important 
researches has been completed and reported on during the 
year, chief among these reports being three papers on electric 
measurements: The paper on the ampére balance, by Pro- 
fessor Ayrton, Mr. Mather, and Mr. Smith, was read before 
the Royal Society in June last. Measurements of a very 
high order of accuracy were obtained, and in consequence 
the ampére is now probably much more exactly determined 
than other fundamental electrical units. 

A further paper by Mr. Smith, Mr. Mather, and Dr. 
Lowry dealt with ‘‘ The Silver Voltameter.’’ Voltameters 
of six different patterns were compared, with the result that, 
provided the electrolyte is a solution*of-pure nitrate of silver, 
the mass of silver deposited per coulomb is found to be the 
same in all, and to amount to 1°11827 milligrammes. The 
value found by Lord Rayleigh in 1884 was 1°1179. Experi- 
ence has shown that the Rayleigh form of voltameter is the 
easiest to set up, while it also produces the least variation in 
the current. 

In the Metrology division much progress has been made 
with the testing of gauges, &c,, for the Engineering Standards 
Committee. Important reports dealing with lamp testing, 
screw gauges, &c., have been published by the Committee, 
and for much of the work on which the conclusions of these 
reports depend the Laboratory is responsible. The Labora- 
tory has also been entrusted by the Chief Commissioner of 
Police for the Metropolis with the responsibility of testing 
taximeters for use on cabs; and to facilitate this work a test- 
ing station has been erected at Lambeth. 

In the Engineering Department Dr. Stanton’s research on 
wind pressure has advanced a further stage. A paper communi- 
cated to the Institution of Civil Engineers gives the results of a 
number of experiments on plates in the open air. It appears 
from these results that the resultant force on a large area can 
be inferred from measurements on a small area of similar 
shape, but the constant.in the expression p = k V? is some- 
what greater for the large area than it is for the small one. 
A considerable number of observations was taken, the results 
being the proof that there existed complete agreement between 
the windward pressures, but that the negative pressures on the 
leeward sides were of-higher intensity in the case of the larger 
plate (12in. by 12in.) than for the smaller plate (2in. by 2in.). 
A careful estimation” showed that assuming the constant 
for the small plate to be °0027, that of the 12in. by 12in. 
plate would be ‘0030, which is in close agreement with the 
resistance of a square plate of 1ft. side as determined by 
Mr. Dines in a whirling machine. 

The research work on the resistance of materials to impact 
has been continued, and the investigation on the nine 
selected varieties of iron and steel has now been concluded. 
The results have been communicated to the Institution of 
Mechanical Engineers, and it is hoped that the report will 
soon be dealt with by that Institution. Experiments have 
been made with the repeated bending impact testing machine 
on specimens whose linear dimensions varied in a fixed ratio 
with a hammer whose weight varied as the cube of these 
dimensions, the drop remaining constant. Although these 
trials have not yet been completed, there appears, it is 
reported, to be good reason to believe that in such cases the 
number of blows for fracture is the same, so that it will be 
possible to compare the resistance under impact of large and 
small specimens of similar dimensions. It is important to 
notice that Dr. Stanton states that there does not appear to 
be any quality brought out-by the impact tests which could 
not equally well be detected by ordinary tensile tests, although 
the advantage, as regards rapid and easy determination of 
relative resistance to shock, certainly lies with the impact 
testing method. 

With regard to the ste&ém research work, it is stated 
that the work in hand—the determination of the specific 
heat of superheated steam—has not progressed very far, 
owing chiefly to the time taken up in removing all the steam 
apparatus into the new extension of the Engineering Labora- 
tory. Considerable time has also been spent in the investiga- 
tion of the behaviour of thermo-junctions when unprotected 
in steam. As proposed in the Report for 1906, experiments 
have been made on the range of elastic limits for materials 
subjected to alternating stress, the particular material chosen 
being Swedish charcoal ore. 

There has been a considerable increase in the test work 
undertaken, due solely to the testing of steel for the Indian 
Government. To meet the demands a new 100-ton Buckton 
vertical testing machine has been erected. A complete set 
of impact, abrasion, and hardness tests has also been carried 
out for the Great Northern Railway on specimens cut from 
samples of steel rails supplied for the purpose. Much work 
has also been done by the workshop staff. 

During the year a committee appointed by the Treasury 
has been sitting to inquire into the work now performed at 
the National Physical Laboratory, with special reference to 
the character of the tests undertaken, The report of the 








Committee has been communicated to the Royal Society by 
the Secretary of the Treasury, with the intimation that 
their Lordships accept the resommendations of the Com. 
mittee, and they trust that the Royal Society will do the 
same. ,In reply, the President and Council, at the request 
of the Executive Committee of the Laboratory, have 
expressed their readiness to use their best endeavours to 
carry the report into effect. 

In the future, with the exceptions specified in the report, 
tests on materials will only be carried out on the receipt of a 
request addressed to the Director, on an official form, sup- 
plied by the Laboratory. The conditions under which such 
tests are undertaken will be printed on the form, together 
with a statement, to be signed by the applicant, that his 
application is made subject to these conditions. 

The financial position is shown in the accounts ; the income 
for the year has grown in a gratifying manner, having 
risen from £14,319 4s. 10d. last year to £17,058 17s. 5d. this 
year, an increase of £2739 12s. 7d. The fees for work done— 
including special investigations—amounted to the sum of 
£9324 1s. 8d., as against £6049 19s, J1d., an increase of 
£3274 1s. 4d., or over 50 per cent. Of this increase a large 
proportion represents the fees received for test work for the 
Indian Government Railways. The receipts from donations 
are less than in 1906 ; certain subscriptions, given originally 
for five years, have now come to an end, so that the total 
increase in receipts is less than in fees, The expenses, 
including £500 placed to the general equipment fund, have 
amounted to £16,757 1s. 11d., leaving a balance on the year’s 
working of £301 15s. 6d. ; the expenditure on equipment has 
been £230 3s. 6d., thus there is a balance on this fund of 
£269 16s. 6d.. The balance-sheet, including the above sums 
of £301 15s. 6d. and £269 16s. 6d., shows a balance of 
£1281 19:. 5d., against £710 7s. 5d. at the end of last year. 





OBITUARY. 


GEORGE DAWSON. 

A PROMINENT figure in South Yorkshire industrial and 
public life is removed by the death of Mr. George Dawson, 
which took place at Lane End House, Chapeltown, near 
Sheffield, on the 22nd inst. Mr. Dawson was at his office 
in the works—Messrs. Newton, Chambers and Co., Limited, 
Thorncliffe, of which he was managing director—as late as 
the 7th of this month, and afterwards went over his farm, 
wheéfe it is believed he contracted a chill which has proved 
fatal in its issues. Born at Rise, Yorkshire, in 1831, he 
was thus in his seventy-seventh year. His wife, who was 
the eldest daughter of the late Mr. Thomas Chambers, of 
Chapeltown, predeceased him some twenty years ago. He 
is survived by five daughters and two sons, both of the latter 
being now engaged in the works at Thorncliffe. 

Starting life in the service of an ironmonger at Beverley, 
on the conclusion of his apprenticeship he joined the staff of 
Messrs. Néwton, Chambers and Co. as a traveller. His 
exceptional business qualities early asserted themselves, and 
he rapidly advanced in his work. For some time he was 
manager of the light casting department, afterwards assum- 
ing control of the heavy casting branch in conjunction with 
Mr. Thomas Chambers. This was about 1871, when Thorn- 
cliffe was in the throes of a great colliery strike, it being 
necessary to call in the aid of the military force to maintain 
law and order. In 1869 Mr. Dawson wasadmitted as partner, 
and on the conversion of the business into a limited company, 
he was appointed managing director with Messrs. T, C,' New- 
ton and A. M. Chambers, occupying that position until the 
date of his death.” 


a COLONEL HENRY F. SWAN. 

WE regret to have to announce the death of Colonel 
Henry F. Swan, the High Sheriff for Northumberland, which 
took place early on Wednesday morning at his home, Prudhoe 
Hall, Prudhoe. Colonel Swan was born on September 10th, 
1842, at West Farm, Walker. He was educated privately, and 
when sixteen years of age commenced his apprenticeship 
with the late firm of C. Mitchell and Co., shipbuilders. In 
1862 Mr. Swan went to Russia to superintend the construc- 
tion of vessels for the Russian Navy, for Messrs. Mitchell and 
Co., who had’ received the order. On his return to this 
country Mr. Swan took charge of the Walker shipyard, which 
he had seen grow from a very small yard to.one of the best 
equipped shipbuilding yards in the country. In 1882 Messrs. 
C. Mitchell and Co. amalgamated with Sir W. G. Armstrong 
and Co., of Elswick under the style of Sir W. G. Armstrong 
Mitchell and Co., Limited, and the name of the firm was 
again changed in 1897, when it amalgamated with that of Sir 
Joseph Whitworth and Co. of Manchester. Since that time 
the firm has been known as Sir W. G. Armstrong, Whitworth 
and Co., Limited. Mr. Swan remained one of the managing 
directors, devoting most of his time to the development of the 
shipbuilding business at the Walker yard. : 

In 1884 he made a special study of the question of the 
carriage of petroleum in bulk, and at that time designed 
and built the s.s. Gluckauf, which was the first vessel 
specially built to cross the Atlantic with a cargo of petroleum. 
He also paid great attention to the construction of ice 
breakers, and many of the largest and. best vessels of this 
type are the outcome pf Mr. Swan’s experience and ingenuity. 
He took a keen interest in public affairs, and was especially 
interested in the volunteers, and in recognition of his services 
he was créated a Companion of the Bath on his retirement in 
1902. He wasa member of the Institution of Civil Engineers, 
member of the council of the Institution of Naval Architects, 
past president of the North-East Coast Institute of Engineers 
and Shipbuilders, a member of the Iron and Steel Institute, 
and of the North of England Institute of Mining and 
Mechanical Engineers. He was a justice of the peace for 
Newcastle and for the county of Northumberland, and was 
recently appointed High Sheriff of Northumberland, being 
sworn in so recently as the 3rd of this month. 








THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. — 
On Wednesday, 8th April, 1908, at eight o’clock, at the Institu- 
‘tion of Mechanical Engineers, Storey’s-gate, 8.W., Mr. J. 5. 
‘Napier will read ‘a paper entitled ‘‘ A. System of. Costing, Book- 
keeysing and Recording, Suitable for a Motor or other Engineering 
Factory.” 
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Fig. 3—-VIADUCT NEAR FIN HAUT 


THE CHAMONIX-MARTIGNY RAILWAY. 





From the technical standpoint not the least interesting 
of new Alpine railways is the partially completed line 
between Chamonix and Martigny, which’ will eventually 
link up the P.L.M. system, terminating at St. Gervais-le- 
Fayet, and the Jura-Simplon section of the Federal 
railways in the Rhone Valley. In August, 1906, a 
portion of the French section of this railway, viz., 


from Chamonix to Argentiére, together with the whole | 


of the Swiss section, extending from Martigny to 
Uhatesens on the frontier, was opened for traffic ; 
ut the greater difficulties confronting the engineers in 


the wilder regions have delayed the construction of the | 


piece of line between Argentiére and Chatelard. How- 


ever, it is intended to open the latter in the coming | 


summer, With the completion of the missing link, 
tourists will be able to pass between France and Switzer- 
land by a new railway route, the journey by which will 
oceupy three hours, instead of 8} hours by diligence, with 
the additional advantage of being conveyed through 
grander scenic surroundings than the coach road can 
penetrate. Indeed, throughout its length the Chamonix- 
Martigny railway will be famous for the magnificent views 
it affords of the noblest chain of the Alps. 

The line is on a narrow gauge and electrically operated, 


the gauge and system of traction being the same as the 
railway from Le Fayet to Chamonix, opened in 1901, and 
of which the French section forms an extension. Con- 


rail are employed, the current being conveyed to the 
motors by means of shoes suspended from the latter. The 
live rail is fed at intervals by wires from the respective 
power stations, these conductors being carried on ordinary 
telegraph poles, which are spaced nearer together than 
usual on account of the great weight of the wires. The 


| . . . . . e 
rack principle, but the rack section is entirely confined to 


| the Swiss end. A plan of it is shown in Fig. 5. 

The portion already open between Chamonix and 
| Argentiére is five miles in length, with intermediate 
stations at Les Praz and Les Tines. Beyond the latter, 
which is situated at the foot of the Mer-de-Glace, the 


the 3} miles intervening between the present French 
terminus the railway climbs 400ft., Argentiére being about 
| 450ft. higher than Chamonix. Before coming to Argentiére 
| there is, however, a short tunnel, which suffered serious 
damage by an earthquake in the spring of 1906, a few 
months prior to the opening of the line. 

Argentiére is a considerable village, where the huge 
| glacier of that name descends into the valley of the Arve 





tinuous current at 600 volts pressure and a raised third | 


line is worked partly on the adhesion and partly on the | 


mountainous character of the line really begins, and on | 


Fig. 4—-FIN HAUT STATION 


between the Aiguille Verte and the Aiguille du Char- 
donnet. The stretch of uncompleted line between this 
| point and the Franco-Swiss frontier is another five miles 
in length, and the route mainly follows that of the new 
| Téte Noire road. After leaving the station at Argentiére 
the line passes quite close to the glacier, ascends the 
gentle slope of an old morain, and then curves to the east 
towards the Col de Balme. Opposite to the village of 
Frasserands the line doubles back to the west, and after 
crossing the Arve for the last time by means of a fine 
masonry viaduct, enters a tunnel—Fig. 1—under the Col des 
| Montets, about three-quarters of a mile long. Owing to 
the intense hardness of the rock the piercing of this 
|tunnel has proved a very arduous undertaking. On 
| emerging from the tunnel the line enters the valley of the 
| Eau Noire, here wide and verdant, and continues fairly 
| level till ‘arrives at the scattered village of Vallorcine, 
| which is the site of an international station and the head- 
|.quarters of the railway administration. Vallorcine is the 
capital of a tiny world embosomed in the recesses of the 
| Alps, for it is shut in on all sides by frowning peaks, and 
| here we have a final retrospect of the summit of Mont 
| Blane. It is anticipated that the coming of the railway 
| will cause this extremely picturesque spot, which though 
| on French territory is thoroughly Swiss in character, to 
| become an important tourist centre, 
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From Vallorcine to Chatelard the line keeps close to 
the river, the valley of which grows steadily wilder, 
deeper, and narrower. The right bank of the stream is 
regained near the spot where the confluence of the Eau 
Noire and Barberine occurs, and beyond this point much 
skilful engineering was necessitated in order to keep the 
line within the contracted valley. For a distance of 
2 kiloms. it is compelled to run terraced on a wall of rock, 
the terrace terminating in a tunnel through a rocky spur, 
100 m. long. Shortly afterwards the railway crosses over 
both the road and the river by means of a metal bridge, 


and effects a junction in the hamlet of Chatelard, on the’ 


vertical rail, with teeth cut in its head. The maximum 
gradient on the crémaillére is 20 per cent. and on the 

esion portion 7 per cent. The electric power for 
working the line between Chamonix and Chatelard is 
generated at Servoz by means of three dynamos, each 
developing 20,000 horse-power, which are worked by 
turbines, whose motive power is the river Arve. That 
stream is diverted by means of a gigantic sluice near the 


comes out lower down the valley near Servoz in three 
immense tubes. The generating station for the Swiss line 
is situated near Saloan, the power being derived by 





p ‘ x 
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Fig. 5—PLAN OF THE CHAMONIX-MARTIGNY RAILWAY 


boundary line between France and Switzerland, with the | harnessing the Cascade du Dalley, a fine fall of the 


Swiss portion coming from Martigny. The gradients on 
the Argentiére-Chatelard section are of a switchback 
. character, but as the altitudes above sea level of those 
two places are respectively 3963ft. and 3684ft., the un- 
finished section of the line descends nearly 300ft. towards 
the north. Nevertheless, although the highest portion of 
the railway—which is working—has yet to be described, 
it should be explained that the length of which we have 
just treated has proved the more difficult to construct, by 
reason of the roughness of the terrain, its remote situa- 


tion, exposure to avalanches, and the comparatively long | 


tunnel. 

At Chatelard the two roads to the Rhéne Valley sepa- 
rate; one proceeds to the south-east over the Téte Noire 
to Martigny, and the other runs almost due north to Ver- 
nayaz vid Fin Haut and Salvan. The railway keeps fairly 
close to the latter, which, although very narrow, and prac- 
ticable only for light vehicles,is much more picturesque and 
commands finer and more varied views than the preceding. 
However, after leaving Chatelard the line at first creeps 
along the flank of the mountain, now carving its way 
through dense pine forests, and now traversing boulder- 
strewn open ground, where passengers are able to look 
across the deep ravine of the Eau Noire to the Téte 
Noire pass on the eastern side. The ascent grows 
much steeper, and after threading three short tun- 
nels, and passing over an important viaduct, Fig. 3, the 
station of Fin Haut, 4060ft. above sea level, and the sum- 
mitof the line is reached. Fin Haut—Fig.4—enjoys a beau- 
tiful situation and splendid atmosphere, while it also 
commands a superb view of the Trient glacier. It is 
a very popular resort of English tourists. Beyond 
Fin Haut the line approaches close in places the 
remarkable series of chasms known as the Gorges du 
Trient, the whole forming a ravine 7} miles long, worn by 
the Trient glacier, which at one time extended into the 
valley of the Rhone. Passing through three more short 
tunnels, two of which are only protective measures 
against avalanches, the hamlet of Triquent is fringed, and 
a little further on the eminence along which the railway 
runs is split by an enormous fissure, called-the Gorges du 
Triége, down which a torrent from the Trient glacier 
foams and boils in a number of waterfalls. The line is car- 
ried over this gaping crevasse by means of a bold masonry 
bridge—Fig. 4—having a single span of 114ft., the level of 
the rails being 196ft. in height above the bed of the torrent. 
Continuing by the village of Les Marécottes, which is the 
next station, the line describes a sharp curve and 
thence descends to the little town of Salvan, 3035ft., 
which is another favourite summer resort. In this village 
stands a Jarge erratic boulder, covered with interesting 
pre-historic sculptures. From Salvan to Vernayaz the 
line descends 1500ft.in two miles. In order to negotiate 
this sudden difference of level, recourse is had to a 
rack-rail, while the line also makes a spiral curve, com- 
pletely doubling on itself, the upper portion of which is 
hollowed out of a wall of rock overhanging the valley. 
The railway reaches the Rhone valley, near to the entrance 
to the celebrated Gorges du Trient, where the rocks, 420ft. 
in height, approach each other so closely that the view at 
the mouth of the ravine almost resembles a huge vaulted 
cavern. From Vernayaz (1535ft.) the electric line runs 
along the cantonal road for four miles, and parallel with 
the Jura-Simplon railway to Martigny, its terminus. The 
distance between Chatelard and Martigny is 11°9 miles, 
and the total length of the line from Chamonix will be 
eventually 22 miles. The crémaiillére or rack section is 
equipped with the Strub rack, as used on‘ the Jungfrau 
and Mont Blanc railways, which consists of a heavy 


Salanfe.° 


The traffic is worked both by electric locomotives and 
| practically confined to the western plain, rice culture alone 


| auto-motor cars. . The locomotives weigh 20 tons each, 
| and the passenger auto-motor cars 35 tons. The latter 
| are 55ft. in length, and accommodate 100 passengers 
| together with their luggage. All of the stations are built 
| according to the classic style of architecture of the medix- 
| val Valaisian chalets, and fitted up to match ; hence they 
| have rather the appearance of ornate, gaily-coloured 
| villas. 

oceupies 1 h. 55 min., and betwen Chamonix and Argen- 


| tiére half an hour. Pending the opening of the unfinished 
section through communication has been maintained 


during the summer months by a diligence service between 
Argentiére and Chatelard, the drive taking nearly two 
hours. © 








A LARGE FORMOSAN SUGAR PACTORY. 


Ow1ne to the proximity of the island of Taiwan, or 
Formosa, to the coast of China, its raw sugar manufac- 
ture was, until recently, conducted by the Chinese 
growers of sugar cane on a crude and semi-domestic 


scale. From that condition the industry has now 
emerged; several large and up-to-date factories have 
been and are being established by Japanese companies, 
controlling large tracts of fertile land, where proper and 
systematic cultivation of the sugar cane is being carried 








The rail journey between Martigny and Chatelard | 
| hunting.” 
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out. An experimental sugar farm and factory af 
Diamokko, established by the Japanese Government for 
the purpose of instructing students in all that pertains to 
this industry, has led to the selection of the Variet; 
known as the rose bamboo cane as being that most suit 
able for Formosan soil, both as regards saccharine con. 
tents and strength of plant. It has rapidly taken the 
lace of the easily cultivated, but poor yielding, cane so 


Port St. Marie into a tunnel in the side of the hill, and | long favoured by the Chinese agriculturist. 


A glance at the accompanying map of Taiwan, or For. 
mosa—Fig. 1—will show that the distribution of suvar jg 











we 














Swain Sc. 9 





“Tee Exvcivese” 


Fig. 1—-THE ISLAND OF FORMOSA 


exceeding it as regards area -taken up. To a moderate 
extent the north of the island produces sugar, but the 
bulk of the crop is raised about the south, in which 
region all the larger manufacturing concerns are situated. 
In no other part of the world can it be said that a 


| peaceful and commonplace industry like that under 





notice is carried on in the vicinity of another equally 
commonplace—but hardly so peaceful—business, “ head 
Fortunately, almost impenetrable forest and 
hill fastnesses prevent any clashing of interests. The 
climate of the island is largely influenced by a lofty 


\Fig. 2-SUGAR-CANE CRUSHER AND ROLLER MILLS 


mountain range extending from the far north to the 
extreme south, culminating in Mount Morrison with an 
elevation of 13,880ft. In full view of the above peak, and 
but a few miles from the town of Kagi—notable for its 
disastrous earthquake not so long ago—the factory of the 
enterprising Toyo Saieto Kaisha is now in course of 
erection on a river plateau adjacent to the main line 
railway, and two miles distant from a small wayside rail- 
way station named Suikotsuto. Being one of the largest 
ie | most fully equipped establishments in the East, its 
machinery merits more than passing notice. The 
Mirrlees Watson. Company, Limited, Scotland-street, 
Glasgow, has manufactured the whole of the plant 
for this modern sugar factory, and our representative, in 
the course of visits paid to that firm’s works, was able to 
inspect it in its entirety while being erected in the shops 
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and immediately prior to its being dismantled for ship- 


a crushing power of the milling plant enables 1000 


tons (of 2240 Ib.) of cane, containing on the average 14 per 
cent. of fibre, to be dealt with in a working day of 
twenty-two hours. The canes will be brought in trucks 
from outlying ground by means of the 3ft. 6in. gauge main 
line of the island, or from the company’s own land, or that 
owned by adjacent Chinese growers. A great length of 
tram lines, 80in. gauge, is being laid down for this latter 
purpose 5 power traction being provided for. In 
addition, a small amount of cane will be brought from 
sundry Chinese fields by bullock carts, though it is doubt- 
ful if that primitive means of transport will be used for 
any great length of time. On arrival at the mill site the 
canes will be dumped from the trucks on to a horizontal 
carrier actuated by aninde —— of coupled engines, 
the carrier having flat wooden paddles attached to aheavy 
link chain of the roller type. The plant is large enough for 
50 tons to be handled hourly if desired. The tipping tables 
are designed to give a gradual tilting to the loaded trucks 
and a rapid return to them empty. The cane is brought 
up comparatively small—four or five tons—capacity 
trucks to feed the hopper of a sloping steel elevator, 
whose function is to keep the crushing plant continuously 
supplied. This elevator, independently driven by coupled 
engines, has—unlike the preceding carrier—steel paddles, 
which, in addition, are provided with steel arms, aiding 
the upward passage of the canes, and tending to make 
them travel end-on into the preliminary crushing appa- 
tus. 
This first crushing apparatus, seen on the left uand of 
Fig. 2, consists of two cast steel rollers 30in. diameter by 
84in. long, having helical teeth, which do not gear into 
each other, but act as breakers of the cane, preparing it 
most effectively for extreme extraction of its juice in the 
train of powerful three-roller mills, which Fig. 2 also illus- 
trates. It will be noted that a pressure-relieving apparatus, 
as ‘in {the case of eachf¥of the mills!is "attached to the 














being effected with the rollers practically metal-to- 
metal. Intermediate carriers convey the partially crushed 
megass from first to second and from second to third 
mills, and have friction clutches attached for throwing in 
and out of gear when necessary. A spraying apparatus is 
fitted immediately over the megass exit from the first and 
second mills. In this second mill hot water is sprayed 
according to the amount of dilution necessary to extract 
as high a yield of saccharine matter as may be compatible 
with economical after-evaporation. In this particular 
case 15 to 20 per cent. of added water will be the limit. 
No. 8 mill ‘extracts, therefore, a weak, sweet solution, but 
not of sufficient density to warrant direct withdrawal for 
manufacturing purposes. To avoid loss it is pumped 
through the spraying apparatus of No.1 mill, aiding in 
the further extraction of sucrose, gaining in density, and 
becoming mingled with the denser juice from Mill Nos. 1 
and 2, diluting the latter only toa convenient extent. This 
mixed liquor thereafter leaves the milling house. 

Reference to Fig. 2 shows the piping attachments to 
the roller shaft brasses throughout the plant. These are 
for conveying cooling water to and from their jackets, pro- 
vided on account of the heat evolved by the enormous 
pressure to which the brasses are subjected. The mills 
thus generally described, it will be seen from Fig. 2, are 
mounted on a bed-plate, provided with juice trays and 
gutter outlets. 

Passing from these mills to their motive power. This 
consists in the transmission of the power of one engine 
through a train of gearing wheels up to the top roller 
of each mill, which again has a pinion gearing into 
similar pinions fixed on front and back roller shafts 
—see Fig. 3. Some idea of the size of this plant 
may be gathered from the size of the engine, which 
has a 384in. cylinder by 5ft. stroke, runs at 50 revo 
lutions per minute, and is geared down to cause the mill 
rollers to make 2°1 revolutions per minute. This engine, 
the general character of which is sufficiently shown in 
the illustration, is fof’ the 'piston-valve. type, fitted with 
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F g. 3—DRIVING PLANT AND MOTION GEARS FOR THE SUGAR MILL 


bearings of the preliminary crusher, whose journals.are 
13in. diameter by 14in. long. Though a considerable 
quantity‘of juice is liberated in this preliminary opera- 
tion, extraction proper commences in the first three-roller 
mill which succeeds it, is further carried on in the second, 
and finally completed in the third mill, each of the three 
being identical in construction, having rollers 34in. 
diameter by 84in. long, with nickel steel shafts or 
gudgeons whose journals are 17in: diameter by 22in. oe. 
Pressure relieving or adjusting gear, as above indicated, 
is provided by the Mirrlees Watson Company’s “ Toggle” 
apparatus attached to the top caps of each mill. 
the supply of canes be uneven, or should extraneous 


material, such as a steel spanner or other article, wilfully | 


or accidentally reach. the crushing rolls, the latter open 
up and close again after the passage of the obnoxious 
body, maintaining an even pressure within the limit 
of perfect safety. The gear is adjusted to give a pres- 
sure of 200 tons on each journal of the first mill, 
225 tons similarly on the second, and 250 tons simi- 
larly on the third mill. In the last mill it is desirable 
to extract the maximum of moisture containing sac- 
charine matter so as to leave the crushed cane with 
as little moisture in it as practicable, and admit of ready 
combustion subsequently for steam raising purposes. 
The rollers of this trio of crushing mills are not made 
with a helical surface like the preliminary crusher, but 
are roughened sufficiently by circumferential grooves, 
giving a good grip on the cane.. This grooving is not so 
coarsely carried out, however, as to affect adversely the 
extraction of juice. The material of which these rollers 
are made is not cast steel, but a special coarse-grained, 
hard, cast iron. A slight increase of speed is given to 
No. 2 mill over No. 1 and to No.8 over No. 2, for practical 
reasons connected with regularity in feeding. It is to be 
further noted that the setting of these rollers in the respec- 
tive millsis not all alike. Mill No.2 has feeding and squeezing 
Openings between top and front, and top and back rollers, 
respectively, smaller than in the predecessor; No. 8 
mill openings diminish still more, the parting squeeze 


Should | 


link motion reversing gear and designed to work at 100 Ib. 
pressure and liberate its. exhaust steam at 10lb. per 
square inch for utilisation in juice-boiling operations. 
The fiy-wheel is 24 tons in weight and the crank shaft bear- 
ings are 144in. diameter by 24in. long. On the outer end 
of the crank shaft are two pinions gearing into first motion 
wheels, with steel teeth 4}in. pitch by 13in. face. The 
first motion shafts carry steel pinions gearing into the 
second motion steel wheels with teeth 5}in. pitch by 17in. 
face. The three steel pinions on each mill are 6in. pitch 
by 18in. face.. A tail bar provided with couplings provides 
a flexible medium between the second motion shaft and 
| mill top roller accommodating any lifting of the latter due 
to the action of the “toggle” relieving gear. The mixed 
| juice passes through a straining apparatus fitted with a 
| travelling chain carrying rubber paddles which sweep off 
the strained cush cush—or finer particles of crushed cane 
commonly designated megass—and return it continuously 
by an elevator on to the mill intermediate carrier. A 
similar straining operation is conducted with the weak 
juice from No. 3 mill before spraying it on to the megass 
from No.1 mill. The mixed, strained juice is pumped 
thence into an ingenious weighing apparatus, where it is 
weighed in compartments alternately filled, and then by 
means of syphon pipes automatically run into the liming 
department, where by treatment with milk of lime the 
natural acidity of the juice is neutralised, and fermenta- 
tion, with loss of sugar through inversion, prevented. A 
powerful pump then forces the limed juice through two 
out of a system of three closed superheaters containing 
brass tubes, and designed to withstand high pressure. 
The juice passes backwards and forwards through these 
tubes in succession at a high velocity, which materially 
aids in keeping the heating surfaces clean. On the out- 
side of these tubes,in the first heater, exhaust steam from 
the factory low-pressure main is admitted, and in the 
second heater direct steam at boiler pressure is main- 
tained, the third heater being out of operation for cleansin 
purposes. This rapid passage through steam-hea 
tubes under pressure, resulting from friction and by the 











discharge pipe being fitted with a loaded valve, admits 
of the temperature of the juice being raised for a brief 
period to over boiling point, thus coagulating the con- 
tained albumenoidal matter. The highly heated liquor 
under pressure is then admitted into a closed steel vessel, 
where the pressure is immediately relieved, causing the 
temperature of the juice to drop at once to its ordinary 
boiling point under atmospheric pressure; this is naturally 
attended with the liberation of a moderate volume of 
steam, which—as it contains impurities rendering it unfit 
for use, after condensation for boiler feed or kindred pur- 
poses—is allowed to blow to waste. The heated juice 
passes next into a range of closed vessels termed subsiders, 
the compartments of which are successively filled and 
allowed to stand undisturbed for a given time until the 
impurities have more or less completely subsided to the 
bottom. The top liquor, clear in appearance, but still 
containing some impurities, is decanted and led by means 
of gutters to a tank supplying, through the medium of a 
powerful pump, a battery of sand filters. 

Filtration by gravity through sand has hitherto been 

attended by serious trouble from the sand becoming 
clogged with the slimy impurities abstracted from the 
liquor. The Toyo filters have been designed to over- 
come this difficulty by conducting the filtering operation 
in closed vessels containing a deep body of quartz sand of 
a given grain with sharp cutting edges. The cane juice 
is pumped under considerable pressure downwards through 
this filtering body. After a lengthy run, should an increase 
in pump pressure denote that the sand is becoming foul, 
the juice is prevented from entering any particular vessel 
of the battery, cleansing water is pumped upwards through 
the sand which, at the same time, is loosened and kept in 
agitation by slowly revolving stirring arms. A brief 
period suffices to remove all sliminess, the washings being 
run to waste, and filtration then resumed. The filtered 
liquor goes direct to a series of storage tanks supplying a 
quadruple eftect evaporator. Meanwhile, reverting to 
the already described subsiding operation, the semi-liquid 
mud there obtained passes to receivers, is heated, strained, 
and pumped through a range of eight filter presses of the 
mud ring type.- These abstract the clear juice which 
passes to the before-mentioned tank supplying the sand 
filters, whilst the dry mud cake, which has manurial 
value, is removed in trucks to the cane fields. 
_.The evaporating apparatus consists of four vessels, 
each 10ft. 6in. diameter, and containing a total heating 
surface of 14,000 square feet. A moderate steam pres- 
sure is maintained in the heating drum of the first vessel, 
and a high vacuum is maintained in the liquor space of 
the fourth vessel by means of the condensation of its 
vapour in a “ Mirrlees” counter-current barometric con- 
denser, exhausted by means of a dry air pump 24in. in 
diameter by 24in. stroke. The concentration of the 
pumped juice takes place in the four vessels on the 
familiar system of multiple effect evaporation. A range 
of soda tanks is provided beneath the apparatus for 
enabling any fouling of its tubes to be periodically and 
economically overcome. 

The normal cane juice at a density of, say, 9 deg. Bé., 
is thus converted into syrup at a density of 28 deg. Bé. 
to 30 deg. Bé., and discharged into storage tanks supply- 
ing a range of three vacuum pans provided with a joint 
barometric condenser, exhausted by a 30in. by 30in. dry 
air pump. Two of these vacuum pans are of the coil 
type, each 12ft. diameter, and each “striking” or dis- 
charging a volume of massecuite—i.c., a mixture of 
sugar crystals and molasses—which will yield 18 tons of 
dry sugar. 

The above quadruple effect vessels and this range of 
three vacuum pans are arranged longitudinally and in a 
parallel row in the main sugar building. The structural 
work of the sides of that part of the sugar-house, together 
with a steel structure in the centre of the house—separat- 
ing the evaporator from the vacuum pans, but carrying 
at respective levels all tanks for liquor, syrup, and 
molasses storage, together with a large water tank for 
condenser supply —is raised sufficiently to enable the 
lifting of the foregoing weighty vessels to be done direct 
without sheer legs. These respective steel stages have 
been braced together, to give great stability against 
earthquake shocks. 

The massecuite from the vacuum pans is discharged 
by gravity into a range of twelve open crystallising 
vessels, 8ft. 3in. diameter by 20ft. long, provided with 
gear for keeping the contents in slow motion until cool. 
This enables the smaller crystals to increase in size, 
unexhausted molasses being added in due proportion for 
this important operation of “ crystallisation in motion.” 
The cooled mass is next discharged by gravity into mixers 
or receiving tanks having stirring gear. These supvly 
twelve water-driven centrifugal machines with revolving 
perforated drums 40in. in diameter. In these the sugar 
is separated in a fairly dry condition from the molasses 
and elevated to a pair of horizontal, revolving, steam- 
heated drying machines, in which a further amount of 
moisture is expelled from the crystals, which, after being 
spread about on an overhead floor for the purpose of cool- 
ing down and thorough mixing, are bagged in the floor 
below and removed to a neighbouring sugar store to 
await shipment. Storage room of 40,000 gallons capacity 
is provided for the molasses from the centrifugal machines. 
The lower, or exhausted, grade is sold for distilling pur- 
poses. The higher grade, or unexhausted, molasses is 
pumped up to blow-up tanks on the vacuum pan stage, 
heated, skimmed, and then treated in the vacuum pans 
along with the syrup from the evaporating apparatus, or, 
when desired, run direct into certain of the crystalliser 
vessels. 

All the engines and steam-driven pumps throughout 
the factory have their exhaust steam conveyed into a 
main, which is coupled up to the various boiling pans, 
&c. An injection pumping engine of the duplex type, and 
capable of elevating 200,000 gallons of water hourly to the 
overhead tank supplying the barometric condenser, has 
its escape steam similarly made use of, though the pump 
is situated at some little distance from the factory—near 
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an adjacent natural reservoir supplied from a river 800 
yards away. A complete electric light plant is situated 
in the centre hall of the factory. An oil engine of 


25 brake horse-power is supplied for driving the crystal- | 


lisers when the factory is shut down, and another of 
10 brake horse-power similarly runs a complete mechanic’s 
shop equipment housed within the factory. 


All the main buildings are of steel, with galvanised | 


sheeting, cast iron window frames, ke. 
The steam for working this extensive modern factory 


is obtained from four water-tube boilers, each of 5160 | 
square feet heating surface, arranged in a prolongation of | 
the milling house—whose columns, by the way, carry an | 


overhead traveller for facilitating the erection of engine, 


gearing, and mills, and for after work in lifting their | 
Each boiler is provided | 


14-ton rollers when necessary. 
with special furnaces and combustion chambers for con- 


suming the green megass, 7.e., crushed cane, from the | 
5 5 b=) 


final mill. A foreed draught plant is provided, sup- 
plementing two wrought iron chimneys each 7ft. 6in. 
diameter by 120ft. in height. These chimneys have 
widely spread bases, and are braced together at two-thirds 


of their height, with guy ropes in addition, on account of | 


the risks prevailing in an earthquake-disturbed district. 


The erection of this mill is beimg carried on by two} 
British engineers, supervising a Japanese and Chinese | 


staff. The first crop will commence towards the close of 
this year. 








A NEW CONTINUOUS COPYING MACHINE. 


FOR some time past engineers and others interested in the 


mechanical preparation of copies from tracings and original | 


drawings have been familiar with the vertical type of electri- 
cal copiers. The apparatus which we are about to describe is 
a development of these, and it is claimed for it that in many 
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| 
There are not very many working parts, and none which 
| are likely to give trouble. The small driving motor is of the 
sbunt-wound type, and at about 1400 revolutions per minute 
develops 4 horse-power. ‘Its speed is constant, and any 
| considerable variations in speed that are required in the drum 
| are obtained through the stepped pulleys between it and the 
driving gear. All finer adjustments are made by means of 
the two cones shown in the illustration. The surfaces of the 
| two cones are arranged a little way apart, and in the space so 
| left is inserted a short endiess leather belt, which also passes 
over a jockey pulley. The position of this belt relatively to 
the cones is determined by means of a handle, which extends 
to the front of the machine, and by turning which the belt 
can be moved in one way or the other. This combination 
allows of a considerable range of speed, varying from 4ft. per 
minute for rapid paper and good bold tracings to 3in. per 
minute for the most difficult class of work. 

Although usually 200-volt lamps are used, others can be 
substituted without in any way affecting the work. When 
| we saw the machine at work the lamps used were taking 10 
ampéres and were running on a 200-volt continuous current 
circuit with 160 volts across their terminals. Under these 
conditions the are given was 2in. long. When there is much 
work to be done, a considerable saving in current can be 
effected by placing two machines back to back, thus making 
the lamps serve both machines, in which case the reflector 
which is shown in our engraving is dispensed with. We were 
told that owing to the saving of time in setting the prints, 
this machine is capable of doing five times as much work in 
the same time as the vertical machine, but we have not 
personally verified this statement. 

The chief points of advantage which its makers claim 
for this machine include the horizontal feed, which it 
is pointed out is almost indispensable for continuous work ; 
that the contact between the drum and glass is good ; 
that the tightness of contact can readily be varied, 


and that there is no liability of lateral or vertical creeping. 
*In conclusion, we were told that with rapid ferro-prussiate 
paper, and with each piece of paper cut to the size of the 


CONTINUOUS COPYING MACHINE 


ways, and more especially in works having a very large daily 
output of printing work of this nature, it has advantages over 
the vertical copier, and that these advantages are still further 


| tracing, instead of being fed off a continuous roll, no less than 
| fifty prints can be made in one hour, while from thirty to 
| forty prints per hour was an ordinary average. 


enhanced when prints are being prepared on a uniform quality | 


of ferro-prussiate paper and from tracings made with the same | 








quality of paper or cloth ; for in such cases the machine can | 


run at a uniform speed without any time being spent in 
making adjustments. 

The particular type of machine which forms the subject of 
this article is manufactured by B. J. Hall and Company, 
Limited, of 39, Victoria-street, S.W., who recently invited 
us to inspect it in operation. The general principle upon 


which it works is that the tracing and printing paper are fed | 


together on to a revolving drum which carries them round 


and at the same time presses them against a circular-shaped | 


piece of glass. In front of this glass are placed three arc 


lamps, which give the necessary light for printing. The | 
prints and tracings, when they have passed through the | 


apparatus, are automatically deposited in a receptacle 
situated underneath the roller. 

It will be gathered from the illustration that the machine 
consists essentially of a round drum 24ix. in length by 24in. 


in diameter, which is driven through gearing by means of a | 


small motor. This drum has a hard surface covered with 
felt. It revolves away from the operator, so that the tracings 
fed in at the top are carried round towards the light, and on 
the way are pressed against the curved glass plate, 
which extends nearly the whole length of the machine. We 
observed that the creases were pressed out of the tracings we 
saw put through the apparatus. Three arc lamps spaced 
evenly apart and on a level with the horizontal axis of the 
drum, and, suspended a few inches away from it as illus- 
trated, provide the necessary light. The trough for receiving 
the exposed prints and the tracing paper is also shown, and 
there is also a shelf at the top protected from the lamp 
resistances above it by asbestos sheeting, in which tracings 
can be stored until they are required. This is only a small 
detail, but it will be appreciated by those who have had 
experience in making many prints from different tracings. 
In the engraving a roll of ferro-prussiate paper is shown 
suspended in bearings on the feeding table. This arrange- 
ment is, of course, for continuous feeding ; but we understand 
that the more satisfactory method of procedure, at least so 
far as economy is affected, is first to cut the paper to suit the 
tracings to be copied, and then to feed them both together 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents. ) 


LIVE STEAM FEED-WATER HEATERS. 


Sir,—Referring to the feed-heater trials of Professor Goodman 
and Mr. Maclachlan, in your issue of 28th February, I would like 
| to point out some simple phenomena which do not appear to 
receive the attention they deserve. 

To see how the live steam feed-heater must effect a saving of 
ae of boiling water in a 
| flask with a steady source of heat, such as a Bunsen rose burner. 
| At first very little heat appears to pass into the water, but the 
| amount per unit of time constantly increases as the temperature 
of the water rises. 

This is easily seen by the steam bubbles rising from the heating 
surface and increasing in size, number, and velocity up to the 
boiling point, when they become constant. The water does not 
actually heat, but steam gas diffuses itself through the water to an 
amount depending on temperature and pressure. This gas 
coalesces into bubbles at the heating surface, which rush up to the 
surface of the water. Any reduction of temperature or pressure 
reduces the amount of this occluded gas, 7.¢., reduces the rate at 
which steam is generated. 

A simple experiment will show that the water is not heated. If 
water be drawn from a boiler at 1501b. steam pressure, though it 
issues at 366 deg., it would not show more than 212 deg., the loss 
of heat being instantaneous. This could not be the case if the 
water had been heated, If the boiler is now allowed to cool down 
to 212 deg. and atmospheric pressure without steam or water 
being withdrawn from it, a fall of several inches in the surface 
level of the water in the boiler takes place. This shows that a 
large amount of the occluded steam has been condensed, and the 
water become reduced in volume. Cool feed-water condenses 
occluded steam to an amount which is the exact equivalent of 
steam lost in the live steam heater, but in the heater the loss ends. 
In the boiler water the check to the generation of steam goes on 
until the occluded gas attains its full boiling point temperature 
under the given pressure. The heat for this purpose is taken 
from the fire, and is the heat which the live steam heater saves. 

It is not easy to understand how Professor Goodman and Mr. 


| coal, it is only necessary to watch the 





into the machine. 


Maclachlan arrive at the conclusions they do, but I believe, as 


Mr. Hamilton points out in your last issue, they were experi- 
menting with a very inefficient heater, and the rate of combustion 
was very moderate, 19-4 1b, per square foot per hour. The heater 
shows maximum efficiency with rapid combustion. 
Greenock, March 23rd. A. 


R. 


Sir,—Mr. Hamilton’s long letter resolves itself into a claim that 
his internal live-steam heater without any air release, fitted to a 
boiler that did not leak at the blow-off cock, would show a fue] 
saving which Prof. Goodman’s tests proved to be non-existent with 
another heater. 

But seeing that Mr. Hamilton figures on the air and gases being 
5 per cent. of the volume of the water, and seeing that 5 per cent. 
of a cubic foot of air is only 0°0038 1b., while a cubic foot of cold 
water is 62)1b., the steam released in blowing out this trifling 
percentage of air is negligible ; while the 65,800 heat units which 
Mr. Hamilton claims to have been lost in twelve hours in the drip 
at the blow-off cock isagain trifling ; his heater, on his own show. 
ing, would not have approached 1 per cent. fuel saving. 

Absolutely no evidence has been produced that under equal 
firing conditions the live-steam heater has made any fuel saving at 
all ; until this is done, the supposed fuel savings must be attributed 
to improved combustion. There is no reason why a hotter feed. 
water should give cooler escaping gases ; on the contrary, anyone 
testing a boiler for efficiency would naturally prefer cold feed to 
hot, as certain to reduce the temperature of escaping gases. 

Cold feed is, of course, highly undesirable in boilers ; but what 
possible reason can there be for heating the feed-water with live 
steam taken from the boiler itself, when the alternative is to 
utilise waste products for the same effect? An exhaust steam 
heater returns to the boilers latent heat otherwise lost either in 
the atmosphere or in the condenser water, with a clear fuel saving 
of 15 per cent. over cold feed. When desired, this heating can be 
supplemented with further heating by waste gases in an econo- 
miser, bringing the feed up to very near steam temperature, and 
thus making a further 10 per cent. fuel saving. 

The evaporating conditions in the boiler, fed at a given tempera- 
ture, are obviously constant, no matter what the heating medium 
used for the feed-water ; so there is no possibility of the live- 
steam heater competing with the exhaust steam heater and the 
economiser. CHARLES Ertru. 

London, March 23rd. 


EGYPT AND THE NILE. 


Srr,—Referring to Sir Hanbury Brown's paper before the 
Society of Arts, it is to be regretted that your suamary does not 
take certain matters into detailed consideration. The Egyptian 
supplement of the South African Times refers to the anxiety felt 
at the deterioration of the cotton land in the Delta, while Lord 
Milner is quoted as doubting the expediency of making a single 
staple of paramount importance. It is quite true that after Major 
Baring’s arrival in Egypt the irrigation system of the Delta went 
to pieces, because the Commissioners diverted the funds necessary 
to its maintenance, during six years, to the private creditors of 
Ismail Pasha and the princes ; but it certainly is not true that 
there was any material increase of cultivated area from 1883 to 
1891, as you will see by referring to what Scott Moncrieff said in 
Baring’s (first) report for 1890 and preceding years. As to the 
400,000 acres of basin land converted, the sugar plant, railways, 
factories, machinery, &c., 4 929 to have been almost—if not 
quite—a total loss ; and there has never been any reference to the 
amount of water obtained for cotton, without any allowance for 
the Assouan reservoir. The Times speaks of the dam as removing 
apprehension for the cotton crop this year, but, taking 3200 
miltion ¢.m. a8 &@ minimum amount, 850 million c.m. is the storage 
volume, and 2450 million c.m. the diurnal flow for 100 days. 
Therefore the reservoir assures only one-fourth of the results, 
whether cotton, cereals, or drinking and sanitation. 

The Egyptian situation is watched somewhat closely here with 
special reference to the gold movement. 1 enclese the slips, sent 
out to-dayover the Exchange wires, calling attention to the 
deceptive statements in the report issued by his Majesty’s Govern- 
ment in April, 1907..On what is £20,000,000 to be spent! It 
would be regarded by many of your American readers as very 
interesting to know whether this money is to be spent in Equatorial 
Africa or to the reclamation of the marshes of the Delta. 

New York, March 16th. Cope WHITEHOUSE. 





THe Raitway CLuB.—A meeting of the Railway Club will be 
held at 92, Victoria-street, S.W., on Tuesday, April 14th, at 
7.30 p.m., whan M. H. F. Anelay will read apaper entitled ‘Half 
an Hour in the Erecting Shop: The Locomotive, from Finished 
Material to Finished Engine.” The lecture will be illustrated by 
lantern slides. Tickets can be had on application to the secretary 
at above address. 

Junior LNstiTuTION or ENGINEERS.—We hear that Sir William 
Huggins, K.C.B., G.M., D.C.L., LL.D., F.R.S., has been elected 
a Vice-president of the Junior Institution of Engineers, in succes- 
sion to the late Lord Kelvin. . Sir Archibald Geikie, K.C.B., 
F.R.S., and Professor J. J. Thomson, F.R.S., have also been 
elected. For some time past this Institution has been making 
gratifying progress, and it is therefore pleasant to learn that the 
first local section in connection with the Institution now number- 
ing over athousand members has been established at Birmingham, 
with Mr. F. 8. Pilling as chairman, and Mr. R. B. A. Ellis, of 67, 
Wordsworth-road, Small Heath, Birmingham, as hon. secretary. 


Tue AssAM-BENGAL RAILWAY ComPANY is fitting up a com- 
plete fire protective plant at its works at Chittagong. This 
includes 4 powerful stationary steam fire pump of the double- 
cylinder horizontal “*Greenwich” pattern, having a pumping 
capacity of 750 gallons per minute, and provided with a quick 
steaming boiler which will raise steam in cight to ten minutes 
from the time of lighting the fire. Firemain piping will be laid 
down in the works and connected to hydrants at various points. 
The rump will deliver water through this piping at high pressure, 
and a large supply of canvas delivery hose is also included in the 
equipment. hen this plant is placed in position the arrange- 
ments for attacking a fire at any point in the works where it may 
occur will be of a very complete character. 


Wuat 1s AN AccipENT !—Since the Workmen’s Compensation 
Act, 1906, came into operation the question, What is an accident 
arising out of and in the course of the employment ? has assumed 
a very high degree of importance. The reason is that for an 
employer to be able to show that there was no accident is a 
complete answer to a claim. In a case recently tried at Bow 
County-court the following extraordinary facts were elicited :— 
The applicant complained of an injury caused by a fall. It 
appeared that two of his fellow-workmen, by way of a practical 
joke, hitched the hook of a steam crane into a cleth which was 
round his neck. When he was about 50ft. up in the air the cloth 
gave way, and he sustained serious injuries. In answer to a claim 
for compensation the employers said this was no accident, inas- 
much as the injuries had been caused by a criminal assault on the 
part of the workmen, for which, in fact, they were tried and 
convicted. The County-court Judge adopted this view. It had 
been held in other cases that an accident must be something 
fortuitous and unexpected arising out of and in the course of the 
employment. That the injuries received by the workman in the 
above case were fortuitous and unexpected may be admitted, but 
they obviously were not sustained aged in the course of his 





employment. 
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RAILWAY MATTERS. 


Tux Moniteur des Interets Materials is informed that 
the Compagnie du Chemin de fer d’Orleans has ordered from 
America two lots of 85 and 30 locomotives to be constructed on the 
‘ Alsace” type. 

Tue first train on the Pireus-Larissa Railway made 
the journey to Larissa last week. King George and the Princes 
were in the train. The works on the line to the Turkish frontier 
are being actively pushed on. 


ue Cheriton railway authorities, after an interview 
with the Cheriton District Couucil, have consented to erect a small 
station near Risboro-lane,.in close proximity to Shorncliffe Camp. 
It will be a great convenience to the growing population of the 
district. 

A report from Berlin States that the Federal Council 
has voted the necessary funds for the construction of 910 miles of 
railway in various German Colonies. The total sum required for 
these works amounts to about £7,500,000, which will be spread 
over six or seven years, 

Ir is reported that there is a strong likelihood of the 
management of the Japanese railways being taken over in the 
near future by a syndicate of leading European financiers, who 
have also offered their assistance to the Government in the re- 
organisation of the national finances. 


THE increasing use of electrical means for the rapid 
transportation of the United States mails is shown by the state- 
ment that at the end of the last fiscal year there were 487 electric 
and cable routes in operation, with a length of 6343-89 miles, and 
an annual travel of 11,302,554-95 miles. 


Tur United States Supreme Court has declared the 
Minnesota Railway Rate Law to be unconstitutional, because of 
the enormous penalties it imposes. A similar decision was arrived 
at to-day in a vase involving the North Caroline Rate Law. Both 
laws involve the constitutionality of a halfpenny per mile minimum 
passenger rate. 

Ir is stated that important works for the construction 
of railway material are to be established at Vicenza. For this pur- 
pose, the Direction of State Railways have acquired an area of 
213,000 square metres, and it appears that the estimated cost of 
the plant, which will comprise large depSts for material, amounts 
to 6,000,000 lire or more, 


Some American capitalists will shortly commence the 
construction of a standard gauge steam railwsy from Kamloops, 
British Columbia, to Salmon River, a distance of 40 miles. On 
this line are the large beds of gypsum on the Salmon River. The 
jlans include a £20,000 plant at Kamloops, where the gypsum will 
re manufactured into plaster of Paris, 


Tue Minister of Finance, addressing the Budget Com- 
mittee of the Duma last Saturday, said the construction of the 
Trans-Siberian line and an Amur railway must be executed within 
about five years. The approximate cost would be 36 millions 
sterling. This, with the extraordinary expenditures on national 
defence and famine aid, would involve yearly estimates of 
15 millions sterling. 


Tue North-Eastern Railway is about to construct a 
second accumulator for the hydraulic apparatus at Hook railway 
bridge, near Goole. The bridge, which carries the Goole and Hull 
Railway across the river Ouse, is one of the largest swingbridges 
in the country, and in view of the increasing traffic on the Hull 
and Doncaster line, it is felt desirable to have a second accumulator 
in reserve in case of breakdown. 


In reply to charges made by the Social Democratic 
members of the Diet of the German Empire that accidents are 
caused by too long hours of service, Dr. Schulz, President of the 
Railway Bureau, said that the accident statistics showed that 
much the larger number of accidents occurred, not in the later 
hours of thé workmién’s days service, as would be the case if 
due to over-fatigue, but in the earlier hours, when the men were 
fresh. 

AmonG Austrian railways briquettes are used only by 
the State Railways. They used last year 33,000 tons made at 
Pilsen, Bohemia, and 11,000 tons of English briquettes. The coal 
used during the same period amounted to 4,400,000 tons. _ The 
briquettes were of two sizes—one weighing 2-2 lb. and the other 
4-41b., both kinds being oval. The price for the Bohemian 
briquettes was about 14s. a ton, and for the English briquettes 
about 23s. 


Tue Lanarkshire Tramways Company has commenced 
cutting its new route from Hamilton to Uddingston, the furthest 
approach in this direction of the Glasgow Corporation tramways. 
When completed this new track will link Glasgow by car with the 
great industrial centres of Lanarkshire. The !ine will. cross 
Bothwell Bridge, and proceed to Uddingston by Bothwell. The 
tirst cut was made on Bothwell-road, Hamilton, where a large staff 
of men is now employed, 


In the Bulletin of the French Chamber of Commerce 
at Milan it is stated that the Italian Government have granted to 
the Novara-Seregno Railway Company the concession for the con- 
struction of a line from Cairate to the Swiss frontier, with a sub- 
vention of 3500 lire per kilometre, in continuation of the line from 
the Olona Valley towards Mendrisio. On the Swiss side a Special 
Committee will construct a line to join the above, in connection 
with the line from the St. Gothard to Mendrisio. 


In pursuance of the regulation recently issued, all 
main line locomotives in France are in future to be fitted with 
tachographs, intended to act as a check on the tendency to take 
curves at too high a speed. The instrument which has been fitted 
to the locomotives of the Eastern Railway of France has been 
designed by M. Eugene Flaman. The instrument indicates on a 
dial and records on a chart the speed of. the locomotive as deter- 
mined by the speed of rotation of the driving wheels. 





Tue Benguella Railway. is now being built between 
Lobito and Katanga, Africa. The principal object of the new 
road is to tap the rich mineral field of Katanga, in the southern 
part of the Congo Free State. It will traverse the entire province 
of Angola and open vast areas to commerce. It may eventually 
be extended to connect with the Cape to Cairo and Rhodesian 
systems. This would shorten the journey to Pretoria or Johsnnes- 
burg by 3000 miles, and reduce the time occupied in transit by 
four or five days. It is expected that the line will reach Katanga 
in about four years. It will open up a copper industry which it is 
believed will become one of the greatest industries in Africa. 
Besides copper, the minerals of Katanga include tin and gold. 


TuE railroads of British East India at the end of the 
year 1906 had an aggregate length of 29,098 miles, of which 802 
miles had been opened in that year. A little more than half the 
mileage was on the 5ft. 6in. gauge originally adopted for the 
Indian standard ; but there were 12,254 miles of metre gauge, and 
1419 miles of narrower gauges—80in. and 24in. The length of the 
railroads owned by the State was 21,719 miles, but of these 15,614 
miles were worked by corporations under contract with the State. 
The capital of these railways was at the average rate of £8511 per 
mile. For the year 1906 their average gross earnings per mile 
were £964, and their net earnings £483,-the~ working expenses 
having been a trifle less than 50 per cent. of the earnings. The 
gross earnings per mile were nearly 3 per cent. greater than in 
1905 ; the net, 1 per cent. less, 





NOTES AND MEMORANDA. 


Gass grit for grinding valve seats can be made with- 
out danger to the eyes by hammering glass in an envelope of old 
roofing tin, 


AccorpinG to Echo des Mines, the exportation of 
asphalt from Trinidad was 205,874 metric tons in 1907 against 
103,708 in 1906. 


Tue cost of producing one ton of white tin from a 
cassiterite concentrate containing 70 per cent. of the metal is esti- 
mated to be £2 or less. 


Russia is now the chief exporter of wood to the Tyne, 
the quantity averaging 10,000 loads monthly. Last year Russia 
for the first. time took that position from Sweden. 


THE number of men engaged in mining in the Trans- 
vaal during the year ending June 30th, 1907, was, white, 18,921 ; 
coloured, 122,017 ; Chinese, 53,062 ; total, 194,000. 


Accorp1nG to calculations by one of the best-informed 
candle manufacturers in Chicago, over 130,000,000 Ib. of tallow are 
used every year for candle making in that country. 


An expeditionary force of the Canadian North-West 
Mounted Police has arrived at Dawson City, and has reported a 
es gold strike said to have been made sixty miles east of Herschel 
sland. 

Own the Rand during the year ending June 30th, 1907, 
there were 69 producing mines, using 8047 stamps, which ran on 
the average 337,456 days. The tonnage hoisted amounted to 
18,189,301 tons. 


ToraL imports of coppersmiths’ and brassfounders’ 
goods into Switzerland during 1906 amounted to £277,300, of 
which £206,700 came from Germany, £46,000 from France, and 
£5900 from the United Kingdom. 


Tue camber of streets in Frankfort, Germany, is one- 
fortieth of the width for macadam, one-fiftieth for ordinary block 
aving with ungrouted joints, one-sixtieth for the better class of 
locks with grouted joints, one eightieth for wood paving, and one 
one-hundredth for asphalt paving. 


AuzeN is the name given to a new metal, which is 
composed of two parts of aluminium and one part of zinc, writes 
Consul-General Guenther from Frankfort. It is said to equal cast 
iron in strength, but is much more elastic. Alzen is superior 
because it does not rust and it takes a high polish. 


Ir is stated that the Gesell. fiir Verwertung Chemischer 
Produkte find that tungsten filaments can be made constant in 
lighting power by subjecting them during manufacture to a tem- 
perature which is below the melting point of tungsten, but above 
that at which they are run. This latter temperature is the 
highest to which the filaments are usually subjected during the 
making of the lamp. 


Accorp1Ineé to a Consular report, in 
the imports of machinery, parts of inery, and 
appliances into Switzerland amounted to £1,495,700, or a slight 
decrease on the imports of 1905. The greater part of these 
imports—78 per cent.—came from Germany, while the imports 
from all other countries declined ; those from the United Kingdom 
decreased by nearly £60,000. 


TE consumption of sulphate of ammonia is estimated 
at 40,000 metric tons per annum, of which about 5000 tons 
are produced in Spain. This production emanates chiefly from 
the gasworks in various parts of the country, and in Madrid there 
is also the production of the Sociedad de Gasificacion Industrial 
—an electric power station using producer gas engines—the 
maximum capacity of which is calculated at 1500 tons. 


Tue Brazilian Minister of Marine has interested himself 
in the subject of illuminated acetylene buoys, for use on the coast. 
The type of buoys are those lighted by acetylene which will burn 
continuously for six months. The largest of the buoys is situated 
at the mouth of the Amazon and weighs complete about twenty 
tons. The use of twenty-five lights of this character and varying 
in size is contemplated at different points along the ocean coast. 


Ir is reported that manganese of good quality has been 
found about 70 miles from Karachi in the Lus Beyla State. A 
small quantity of the ore has already been shipped to the United 
Kingdom to ascertain its real market value, and a syndicate has 
been formed to work the mining concession which has been 
obtained. A light railway or tramway will possibly be laid from 
the foot of the Pubb Hills to the seaboard for the conveyance of 
the ore. 


Macuinery for agricultural purposes in Columbia is 
brought mostly from the United States. Some of the machinery 
required at Columbia is similiar to that used in the Southern 
States, which gives the American manufacturer a certain advan- 
tage. It is said to be less durable than that of British manufac- 
ture, but it is much cheaper and lighter. Colombians will often 
run the risk of having to replace a damaged piece rather than 
incur a heavy initial outlay. 


AccorpInG to statistics quoted in La Métallurgie, 
British engines are much in demand in Portugal. The total 
imports of steam, gas, or hot-air engines rose in 1906 from 159,568 
milreis to 278,014 milreis, of which sum 91,901 represented the 
value of British-made engines. France and Germany are a long 
way behind with values aggregating 26,738 and 25,037 milreis 
respectively. The British and German made engines are princi- 
ro below 30 horse-power units, while the larger part of those 
over 100 horse-power came from France. 


AccorpInG to a Consular report, gas engines attained 
considerable popularity in Spain during the years 1901-03, which 
is reflected in the increased importation of anthracite coal, used 
almost entirely for these engines. After 1903 their use declined, 
owing to lack of absolute reliability for any protracted period, the 
difficulty of purifying the gas, and probably, too, in the case of 
small engines, owing to the substitution of cheap electric motors 
supplied with power from central stations, with which the Spanish 
market has been flooded ; but they have now again come into 
fashion. 


Lirtte has been heard of late about the application of 
electricity to the melting of Sheffield steel, but that the idea has 
not been abandoned is. proved by the fact that several electric 
furnaces of the Kjelling type are being tried at works in the city 
at the present moment for the production of cast steel of crucible 
quality. It has been decided to erect one of these furnaces at 
the technical ——— of Sheffield University for the benefit of 
the students. e owners of the patent contend that they have 
now devised a furnace capable of turning out high-grade steel on 
a commercial basis. 


A German patent has recently been taken out by Herr 
P. Weller for a steam consumption meter consisting of a small 
alternator whose magnet wheel is built into the steam piping, and 
is rotated by means of turbine blades fitted to its periphery. The 
voltage so generated in the alternator armature indicates directly 
on the scale of a voltmeter or frequency meter the pounds of steam 
consumed per hour, or a continuous record can be taken by niéans 
of a train of wheels. In order to correct for variations in steam 

ressure, the resistance in the voltmeter circuit is varied auto- 
matically by the action of the pressure gauge. 
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MISCELLANEA. 


A sTRIKE of miners in Central Belgium is threatened 
owing to the companies having notified a reduction in wages. 
Thirty thousand men will be affected. 


Tue European producers of aluminium are said to be 
suffering from an accumulation of output, which will necessitate a 
considerable reduction of working staffs in the near future. 


At the meeting of the Roval Commission on Canals 
and Waterways, held on March 17th, it was announced by the 
chairman that Lord Kenyon had resigned his seat on the Com- 
mission. 

Tue Government have formally protested against the 
Uruguayan Government’s claims to jurisdiction over the River 
Plate waters outside the three-mile limit recognised by inter- 
national law. 


A company has been formed in Madrid to commence a 
service of motor lorries for the transport of lead ore and coal from 
the mines of the Carolina and Navas de Tolosa Companies, between 
Vilcher and Santa Elena. 


Tue Argentine Division of Mines has been authorised 
to purchase—in Europe—machinery suitable for boring for water 
to the value of about £13,000. The order will probably pass 
through the Argentine Legations in Europe. 


So far, very few india-rubber plantations have been 
made in Colombia, There is une of Ceara Manihot, some three 
dsys’ journey from Bogoté, which is said to have produced some 
good samples, and by all accounts the production of this article 
could be very much increased, but capital and enterprise are 
required. 


Ir is reported that an American has invented a 
mechanical hop-picker. According to one description it gathers 
the hop flowers very quickly, so that there is a considerable saving 
in time, labour, cost, and cleanliness. The machine, the ‘‘ Horst 
hop-stripper,” as it is called, is said to have been closely examined 
by the Californian growers. 


A rEpPoRT from Toulon says that a private shipyard has 
just completed the construction, to a special order, of a submarine 
boat for the sponge fishery. The boat, which will carry a crew of 
six men, is to be able to descend to a depth of 350ft., and work its 
way over the bed of the ocean, and wrench off the sponges by 
means of an ingenious grappling arrangement. 


At a recent meeting of United Kingdom steel tube 
makers in London it was decided to renew the agreement which 
has existed for some time with the tube makers of Germany and of 
the United States for the international regulation of prices. The 
conditions stand to be revised at the end of a year. Asa result of 
recent negotiations, Italian merchant firms have fallen into line 
with producers. 


Tue Goldsmiths’ Company has resolved to make a 
grant of £10,000 for the purpose of founding and endowing a 
readership in metallurgy, such readership to be associated with the 
name of the company. It is hoped that research and other work 
in the precious metals, and the theory and practice of assaying, 
will be kept somewhat prominently in view in connection with the 
proposed readership. 

A JAPANESE company has lately commenced to manu- 
facture motor cars in a small way in Tokio. The first vehicle was 
completed a few weeks ago, and it is claimed that every part was 
built in Japan, with the exception of the tires, lamps, springs, and 
coil. The car is more on American lines than English, being fitted 
with a 12 horse-power engine situated at about the centre of the 
frame under the body. 


On Monday last the Newcastle-under-Lyme Board of 
Guardians had before them several tenders from colliery com- 
panies for the supply of coal tothe Board. Each company inserted 
in its tender a proviso that,in the event of the Miners’ Eight 
Hours Bill being passed, the price for coal quoted in the tender 
would be increased by Is. 6d. per ton from the time that Act came 
into operation. The Board accepted one of the tenders with this 
provisc. 

Tue Royal Commission on Canals and Waterways 
resumed its sittings last Tuesday at the Westminster Palace 
Hotel under the presidency of Lord Shuttleworth. Evidence was 
given as to the derelict condition of the Wendover branch of the 
Grand Junction Canal, the Buckingham Branch, and as to the 
navigation of the river Ouse in Huntingdonshire. In all cases it 
was urged that serious depreciation of property values and much 
local inconvenience resulted. 


ORDERS were received on Wednesday last from the 
Admiralty, at Devonport Dockyard, directing that the battleship 
Collingwood should be ready for her machinery trials in September, 
1909, and for her gunnery trials in December, 1909, and should be 
finally completed for commissioning by February Ist, 1910. This 
latest British Dreadnought, which was only laid down on Febru- 
ary 3rd last, is to have a displacement of 19,250 tons ; her launch 
is timed for the end of August next. 


In connection with Devonport Royal Dockyard Boiler- 
maker ex-Apprentices’ and -Apprentices’ Association, Engineer- 
Commander §8.- Rider recently delivered a most useful lecture 
on ‘‘ Oil Fuel Installations.” The lecturer dealt with the great 
number of experiments that hat. been made to determine the 
best means of burning oil fuel; which was first used on loco- 
motives, and described the methods of spraying oil -into the fur- 
naces and of filling double bottoms. He also explained the 
precautions necessary to ensure safety, and described the various 
appliances used. 


Wiru regard to four-way pieces for coupling-up -divers’ 
air pumps, it has been brought to notice by the Admiralty that 
there is danger of the nut on the bottom of the tap—which keeps 
the tap down in its position—working back. A case has occurred 
in which it would appear that on opening the tap on ‘some former 
occasion the nut screwed back with it, and on closing did not 
screw up again, thus causing a dangerous failure in the air supply 
while the diver was down. Keep pins are, therefore, to be fitted 
jieces to prevent the nuts of the taps slacking 

ing carried out by ships’ artificers. 
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A GARDENER of Minneapolis is said to have obtained 
remarkable r-sults from the effect of electric light on vegetation. 
Recently he planted a bed of lettuce plants 2in. high. At one end 
of the bed he placed an arc light, which was turned on each day 
at sunset, one-half the bed being shielded from the light by a 
curtain. When an investigation was made it was found that in 
the dark bed the lettuce was 7}in. high, while that under the 
electric light was 8fin. The heads under the influence of the 
electric light weighed 40 per cent. more than those grown with 
only the sun’s rays for light. 


Tue Board of Trade have received, through the 
Foreign-office, a communication from the Hungarian Patent- 
office to the effect that, in accordance witl the commercial treaty 
of last year between Austria and Hungary, any foreign firm 
which has registered a trade mark*in either country before 
January Ist, 1908, can secure, by registering it also in the other 
country Within three months from the first registration, that the 
second registration shall be deemed to take effect on the seme 
date as the first. From January Ist last the trade marks admi- 
nistration of the two countries has been conducted independently. 
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Sor insertion in this column, must in all cases be accompanied by a lar; 
envelope legibly directed by the writer to himself, and sta: a ener 
t hat angwers received by us may be forwarded to their ination. No 
notice can be taken of communications which do not comply with these 
instructions, 

pe All letters intended for insertion in Tux ENGINEER, or containing 
questions, nono be accompanied by the name and address of the writer, 
not il; ti Duarehgted sm Path a Pg a No notice 
whatever can x taken of anonymous communicat 

De We cannot undertake to return Prag. or saeadaaads we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


. H. 8.—You may be able to obtain a copy of Mr. Muirhead’s paper on 
Mie Reinforced Concrete in Engineering Works” from the Secretary of the 
Glasgow University Engineering Society. We know of no other source 
from which it can tei obtained. 

E. M. B.—It is impossible to give an answer to your question, as the com- 
Res positions are regarded as trade secrets. A recognised mixture is 

‘2 per cent., tin 12°95 per cent., lead 4°28, and phosphorus 0*2. The 
anount of phosphorus should never exceed 2 per cent., but it should 
probably increase as the quantity of tin increases. The strength 
depends upon the treatment, rolled phosphor-bronze having an ultimate 
strength of as much as 35 tons. 

ExAMINEE,—You will find the following list of books suitable for preparing 
for the Associate Membership of the Institution of Civil Engineers :— 
(i) “ Advaneed Applied Mechanics,” by Jamieson; London, Charles 
Griffin and Co.; va L., price 8s. 6d., vol. II, 88. 6d. (ii.) “ The Testing 
of Materials of Construction,” by Ww. Cc. Unwin ; London, Longmans, 
Green and Co,; price 16s. net. (iii) “‘The Design of Seructyres,” by 
8. Anglin ; Lon ion, Charles Griffin and Co., Exeter-street, Strand; 
price 16s. (iv.) “‘ Thermodynamics,” lessor Ewing. The t 





by Prof 
of machines is given in Professor Jan:ieson’s ‘‘ Applied Mechanics,” 
vol. 


INQUIRIES. 
RENARD DYNAMOMETER. 
Sir,—Can any of your readers inform me of the name and address of 
the makers of the Renard dynamometer ? F. 
March 24th. 








MEETINGS NEXT WEEK. 





Tue Ratwway Civs.—Thursday, April — To Inspect Bagworth 
Colliery. 2.50 p.m. train Leicester to Bagworth. 

CiviL AND MECHANICAL ENGINEERS’ Society. haben: April 2nd, at 
8 p.m., at Caxton Hall, near St. James’s Park Station, Westminster, SW. 
Paper, on of Boiler Heating Surface,” by Mr. C. Humphrey 
Wingfield 

THE Inerrrurion or E.ecrricaL Enoreers.—Thursday, April 2nd, at 
8 p.m., at the Institution of Civil Engineers, Great George-street, West- 
minster, 8. Ww. Ordinary general meeting. Paper, “ High-speed Electrical 
Machinery,” by G. Stoney and A. H. Law. 

Royal LystiruTion afl Great Brrrain.—Friday, April 3rd, at 9 p.m. “3 
at Albemarle-street, Pi Discourse, ‘‘The Modern Motor gr 
by the Right Hon. Lord rd Montag of Beaulieu, D.L., vi D., J.P., 
Saturday, ek 4th, at 3 p.m. © “ Electric ee LE 3 eg Gases,” te 
Professor J. J . Thomson, M.A., LL.D., D.Se., F.R. 

Tue LystirvTion or Crvi. ENorvgers.—Tuesday, 8 ‘Bist, at 8 p.m., 
at Great George-street, Westminster, S.W. Ordinary meeting. Paper, 
“Some Methods of Heating Adopted in — and Asylums Recently 
Built,” by Ernest Richard Dolby, M. Inst. C.E. Friday, April 3rd, 4 
8p.m. Students’ —- Paper, «Notes. ‘on the Foundations of an 
Indian Bridge,” by G. W. N. Rose, B.Sc., Stud. Inst. C.E. 

Roya. Society or ang oe March 30th, at 8p.m., at John-street, 
Adelphi, London, W.C. Cantor Lecture: “Fuel and its Future,” by 
Professor Vivian B. Lewes. Wednesday, April Ist, at 8p.m. Ordinary 
meeting. “Dr. Schlick’s Gyroscopic Apparatus ‘for Preventin Ships 
from Rolling,” by M. Wurl. Thursday, April 2nd, at 8 p.m. owend 
Lecture: “The Navigation of the Air,” by H. 8. Hele- Shaw, LL.D., F.R.8. 
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The Quebec Bridge. 


THE Governor-General of Canada appointed a 
Royal Commission, consisting of three members, 
on the 31st of August, 1907, to inquire into the 
circumstances leading up to the fall of a portion of 
the Quebec Bridge across the St. Lawrence. On 
the 20th of February, 1908, the Commission issued 
its report, which now lies before us. Portions of it 
will be found on another page. The inquiry is the 
most complete that has been carried out since that 
which followed the destruction of the Tay Bridge 
by a gale on the 28th of December, 1879. The 
Commissioners do not appear to have left any 
question unasked the answer to which might help 
to solve the problem. They were frankly met by 
all concerned. The result is that the report, with 
its appendices, constitutes a most valuable addition 
to the literature of bridge engineering. 

The conclusions of the Commissioners are in 
strict accord with the facts. Broadly stated, the 
bridge failed because it was too weak, and it was 
too weak because its designers did not possess that 
genius and practical experience which were essential 
to success. There was no real engineer-in-chief. 
Among all the multitudinous staff, not one pos- 
sessed that transcendentally valuable characteristic— 
mechanical instinct. Science there was in plenty. 
Experience of a limited kind abounded; but there 
is too much reason to think that instead of helping 
it misled. The bridge, if finished, would have been 
the greatest bridge in the world. Its construction 
was undertaken by men quite incompetent in ‘the 
opinion of the Commission to carry out the work 
to a successful termination. It is now known that, 
even if the bridge had been finished, the factor of 
safety would have been so minute that at any 
moment the structure might have come down like 
a house of cards. The wonder is, not that the 
cantilever gave way, but that it stood as long at it 





did. The report adds nothing to what has ae long 
known as to the immediate cause of the disaster. 
The bottom chord .of the shore span buckled 
laterally under the compressive stress to which it 
was submitted. It consisted of ten sections, 
secured end to end by pins. They were each a 
little over 50ft. long, the total span being 500ft. 
The lower ends of. the diagonal. and vertical 
members were. secured by the same pins to the 
boom. . The sections were stiffened by “lacing,” 
or lattice: work, which proved to be inadequate. 
A .model to the scale of one-third was 
made and tested for the Commission, and failed 
precisely as the real structure had failed by the 
shearing of the lacing rivets. Great importance has 
been attached to the statement that nothing is 
known worth knowing about the behaviour of very 
large and long struts under heavy stresses. But as 
we read the evidence we begin to doubt that this 
was really a very important factor. The instinct 
of which we have spoken would, we think, have 
served to avoid a system of construction manifestly 
weak. But beyond this’ we have the admission 
that bearing values in some cases were only one 
and a-quarter times the allowed stress. The factor 
of safety everywhere was low, and the stresses 
high, even in the original designs;. but mistakes 
were made in estimating the dead weight, and the 
stresses were much augmented beyond those 
obtained by the first calculations. - Speaking of the 
concentrated loads, the Commissioners say: “ The 
difference between these two sets of concentrations ” 
—viz., the calculated and real loads—“ indicate a 
fundamental error in the calculations forthe bridge. 
In a properly computed biidge the assumed dead 
load concentrations upon which the make-up of the 
members is based should agree closely with the 
weight computed from the dimensions in the 
finished design and with the actual weights.” 

It is not our purpose to refer.in detail to the 
technical facts ; these are brought out very clearly 
in the report, with its many appendices. ‘ The con- 
ditions under which the work was undertaken are 
more instructive... The construction of the bridge 
was ccentemplated several years ago. The first pre- 
liminary plan is dated November 30th, 1897. It 
was prepared by the Phenix Bridge Company for 
the Quebec Bridge Company. From that date 
forward various plans were prepared; it was not 
until 1902, however, that details were considered. 
Then came questions of finance, which, no doubt, 
caused delay ; but it must be carefully kept in mind 
that lack of money had nothing to do with the 
defects in the bridge. "When matters had progressed 
further, it began to be understood that a competent 
engineer must be found .who would assume full 
responsibility for all details and for the erection of 
the bridge. Finally, Mr. Cooper was selected. He 
is‘a man of very great. experience, but-too old for 
work of the kind. He lacked the physical strength, 
and, to make matters worse, at the last he and 
everyone else was “hustled.” It seems-that Mr. 
Cooper did what he could with a wholly inadequate 
staff. As an example of- what this- hurry entailed, 
let us take the following passage from the report. 
“Early in 1905 the drawings of the anchor-arm 
were practically complete, and it was possible to 
compute the weight of the anchor-arm within, say, 
2 per cent. of the actual weight. There is no evi- 
dence to show that this was done by the Phcenix 
Bridge Company or by Mr. Cooper. Had such a 
computation been made at that time, when but a 
small portion of the work had passed through the 
shop, and erection had not begun, the serious error 
of the assumed dead load would have been imme- 
diately detected.” 

There are two kinds of incompetence. One 
implies ignorance, the other carelessness. No 
doubt Mr. Szlapka, who was responsible for the 
computations, is thoroughly well trained and does 
not lack experience. “It is not easy to explain his 
action and that of Mr. Cooper in dealing with dead 
weight on any other assumption than carelessness. 
Both parties ought to have known that the dead 
weights had come out heavier than the ‘calcula- 
tions foretold. Possibly the division of counsel 
had something to do with the matter. At every 
step we find evidence of the lack of a competent 
head—a man who would know everything and anti- 
cipate every thing. The greatest bridge in the world 
niust be in essence the creation of one man, just as 
the Forth Bridge will go into a distant futurity as 
the creation of Sir Benjamin Baker. Mr. Cooper 
from age, or pressure of office work, or some other 
cause, never saw any portion of the Quebec Bridge 
erected... His information about the progress of the 
work all reached him through others; and yet he 
was in supreme authority. He at all events under- 
stood how great were the difficulties to be overcome. 
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We cannot find that any one else did. Every one 
zealously pushed forward; each and all thirsted 
for the reputation which they should earn by their 
work. The staff, the subordinates, were all that 
could be desired ; but from first to last there was no 
man with a powerful brain and a strong body to 
lead them. After all has been said, we see that the 
construction of such a bridge must be the work of 
a comparatively small group of men; six or seven 
are mentioned in the report. These men under- 
took the construction of the Quebec Bridge, and 
they did not among them possess the talent neces- 
sary for the work. How they came to be in the 
position in which we find them it is not easy to say. 
The directors of the Phoenix Bridge Company had 
no doubt given them their appointments, whether 
with or without the intention of employing them on 
the bridge does not appear. The selection of Mr. 
Cooper is approved, in a sense, by the Commission, 
and it does appear that the men selected were the best 
to be had in the United States or Canada. It seems 
strange that in a country so advanced resort to 
a man of three score years and ten to play 
the part of engineer-in-chief was a necessity. It 
is even more remarkable that his fee was so inade- 
quate that it did not suffice for the remuneration of 
a competent staff sufficient to do his detail 
office work. The next man of importance was Mr. 
P. L. Szlapka, the designing engineer to the 
Pheenix Bridge Company. The Commission say: 
“The design of the chords that failed was made by 
Mr. P. L. Szlapka. This design was examined and 
officially approved by Mr. Theodore Cooper, con- 
sulting engineer of the Quebec Bridge and Railway 
Company. The failure cannot be attributed directly 
to any cause other than errors in judgment on the 
part of these two engineers. These errors of judg- 
ment cannot be attributed either to lack of common 
professional knowledge, to neglect of duty, or to a 
desire to economise. The ability of the two engi- 
neers was tried in one of the most difficult profes- 
sional problems of the day and proved to be 
insufficient for the task.”” Here we have in few 
words the explanation of the catastrophe. Yet the 
explanation is not quite complete. Are we to 
assume that only a single mistake had been made, 
and that while abundant ability had been shown 
elsewhere it was lacking as regards this boom ? 
Is it not rather that the whole conception 
of the bridge was wrong—the design faulty 
from first to last? Have we any guarantee that 
the bridge would have been a permanent structure 
if the boom had not failed? We, ourselves, believe 
that, as we have already said, throughout the 
structure the factor of safety was too small, and 
the nature of the way in which the bridge was put 
together magnified this defect. An almost super- 
human accuracy was stipulated for by the design ; 
and the securing of this was a very difficult 
matter in view of the enormous dimensions of the 
parts. Thus, a lift of 145 tons was required in one 
instance; and the large traveller, which was out 
over the river when the catastrophe took place, 
weighed 1000 tons. All concerned have our sym- 
pathies, Mr. Cooper and Mr. Szlapka in particular. 
They are not to be blamed for the lack of genius, 
which is, even in these days of technical education, 
more than ever necessary in the construction of 
gigantic works in steel or in stone, or even in 
earth. 


London County Council Tramways. 


THE tramways of the London County Council 
have for several years past formed the subject of 
adverse criticism in various quarters in consequence 
of the financial methods followed in the presenta- 
tion of the accounts, and the statements made in 
connection therewith as to the alleged prosperous 
condition of the undertaking. If exaggerated asser- 
tions had not been made respecting the financial 
situation of the tramways, if enormous sums had 
not been held out as prospective profits in relief of 
the rates, and if the practice of relieving the tram- 
ways of expenditure on street improvements carried 
out either wholly or largely for the accommodation 
of this particular traffic had not been pursued, it is 
probable that no reason or necessity would have 
arisen for an impartial investigation to be made into 
the exact position of affairs. There have, however, 
been too many highly coloured pictures drawn for the 
purpose ofattempting to prove howeminently satisfac- 
tory the undertaking is from a commercial point of 
view, with the ulterior object of making party or 
political capital out of the tramways; but when a 
complete change in the constitution of the County 
Council took place in March, 1907, the new body 
determined to have an independent inquiry made 
into the working of the various trading departments 





by requisitioning the services of expert accountants. 
The proposal was strenuously opposed by those 
who had controlled the tramway policy down to 
that time, and who were responsible for the ex- 
aggerations concerning the financial results and 
prospects; but the motion was adopted by a large 
majority. The gentlemen selected to undertake the 
commercial audit were Mr. W. B. Peat, president 
of the Institute of Chartered Accountants, and Mr. 
F. W. Pixley, a past-president of the Institute, and 
their joint report on the investigation of the tram- 
ways has just been issued by the Finance Com- 
mittee of the Council. 

The report, which constitutes a grave indictment 
of the policy which has hitherto governed the 
finances of the tramways, shows to what lengths 
County Council or municipal management can be 
carried in order to obscure the real condition of the 
undertaking, and make appear favourable that which 
is wholly unsatisfactory from a commercial stand- 
point. Although both electric and horse tramways 
come into consideration, it is with regard to the 
latter ¢hat the auditors are most severe, particu- 
larly in respect cf the attitude adopted towards 
the loss on conversion to electric traction. The 
total net expenditure on the horse tramways down 
to March 31st, 1907, amounted to £2,380,000, 
while the outlay on electric traction to that date 
reached £4,356,000, making a total of £6,736,000. 
Both these sumsare included as an assetin the capital 
account, but the auditors state that this practice 
embodies an unsound principle, because there are 
practically no assets to represent the horse system in 
so far as it has been displaced. It is suggested that a 
certain residue of value exists in some of the dis- 
placed horse traction assets, but the report very 
properly contends that this cannot alter the fact 
that there is a large loss not provided for on the 
removal of the horse lines. After deducting the 
proceeds of the sales of old materials, the loss on 
the permanent way, including goodwill, estimated 
by the Council's valuer at merely £167,000, is shown 
to amount to £1,027,000. The money paid for the 
purchase of the undertakings of the tramway com- 
panies was, naturally, capital expenditure, but it is 
scarcely conceivable that, after electric traction has 
supplanted the horse system, the outlay on the 
latter should still be considered as an asset, 
as if the horse tracks were still in existence, 
and at the side of the permanent way for the 
electric cars. Yet this has been one of the 
features of County Council tramway policy down to 
the present time. The auditors, while recognising 
that the Council has no means of at once writing 
off this loss on conversion, consider that the loss 
should be provided for out of revenue more rapidly 
than by the charging of the annual instalments in 
repayment of the debt. But although confronted 
with this prospective loss on the impending 
transformation of the tramways, the Council 
actually applied the sum of £293,000 in relief of 
the rates in the few years immediately preceding 
the conversion. This amount, the report states, 
should have been reserved towards the loss, and 
there is no doubt that it was, as the chairman of 
the Finance Committee remarked, during the 
debate on Tuesday, improperly appropriated for the 
rates. The report further expresses the opinion 
that no sum will be available for relief of the rates 
until the revenue of the tramways has _ been 
charged with (1) the losses on displaced assets, 
(2) full provision for renewals on the electric 
system, (3) the charges in respect of the outstand- 
ing debt, and (4) a proportionate amount of the 
full central office charges. 


The questions of a renewals reserve fund for the 
electric tramways, and of street improvements in 
connection with the latter, are also matters around 
which a spirited controversy has arisen. As far as 
the former is concerned, we pointed out some time 
ago how inadequate was the amount allocated to 
this purpose, even on the basis of a minimum of 
one penny per car mile, which the officers of the 
Council advise should be provided for the renewals 
reserve fund, this being in addition to-any general 
repairs of the undertaking and the renewal of the 
machinery, plant, and buildings of the generating 
station. Lord Welby, the chairman of the Finance 
Committee under the former régime, made, how- 
ever, the admission, under the pressure of the ques- 
tions, that slightly over one penny per car-mile 
was really needed, but even on the penny rate the 
Council’s finance is unsound. For instance, if this 
amount had been reserved, the sum of £182,000 
should have been set aside down to March 31st, 
1907, but the actual provision is shown by the 


auditors to have only amounted to £105,000, or a! 


deficit of £77,000. The present month concludes 
a further financial year, and if the provision of 





£35,000 for renewals, as proposed in the estimates 
for 1907-1908, is adhered to, as contrasted with the 
amount of £100,000 deemed necessary, the fund 
will exhibit a total deficiency of £142,000. Although 
experience has yet: to prove the exact cost of 
renewals, it does seem advisable that the minimum 
provision should be made, and we are inclined to 
agree with the report that it should form a charge 
in the revenue account of each year before the 
balance of net revenue is struck. This point 
is emphasised indirectly by the increasing cogt 
of the ordinary repairs, &., of the electric 
system, which have advanced from ‘808d. per car 
mile in 1903-4 to 1°141ld. in 1905-6, and to 
1°319d. in 1906-7. The last question which 
deserves attention is that of expenditure on road 
improvements, and here -again we find a fresh 
example of the easy methods of finance practised 
by the late Council. Down to the end of March, 
1907, the total expenditure on improvements under. 
taken or proposed in connection with tramway 
schemes was £752,000, of which the tramways were 
charged with only £190,000; the borough councils 
contributed £170,000, and the balance was charged 
to the County Council improvement account. But 
the auditors declare that a substantial proportion of 
the difference of £388,000 should be charged to 
tramways capital account, and that a considerable 
proportion of the sum of £1,007,000, which has 
been expended on improvements for the purpose of 
general traffic, and of which £864,000 has been 
charged to improvements and the balance paid by 
the borough councils, should also be charged to 
tramways capital account. 

The whole of the past tramway policy of the 
County Council has been one of evasion of respon- 
sibilities—horse lines, renewals of the electric 
system, and road widenings. If justification for 
former criticisms were necessary it is to be fully 
found in the report to which attention has been 
drawn. Yet there was no need for the subterfuges 
resorted to in order to conceal the actual financial 
condition of the tramways. It is not essential for 
County Council or municipal tramways to be worked 
at a profit ; all that is necessary is to see that they 
are not operated at a loss. But until the financial 
results are satisfactory it is well to admit the posi- 
tion openly and not to try and throw dust in the 
eyes of the public by paper profits which 
have no foundation in fact. The _ present 
County Council, fortunately, will not continue 
this misguided policy, but will endeavour to 
place the tramwav finances on a sound footing 
largely, if not wholly on the lines suggested by the 
president and past-president of the Institute of 
Chartered Accountants... The work will occupy 
some time, and London will have to wait for several 
years at least before receiving, if it is ever to receive, 
from the converted tramways, an amount in profits 
or in relief of the rates corresponding to that which 
was offered by a syndicate ten years ago in con- 
nection with the then contemplated acquisition of the 
whole of the tramways and their transformation 
to the identical system which the London County 
Council has hitherto worked at a loss, notwith- 
standing the expansion in the traffic due to the keen 
attempts made to wipe out all kinds of competitive 
services in the metropolis. 


Arbitration Courts and Wages Boards. 


MEMBERS of trades unions who pin their faith 
upon compulsory arbitration and the establishment 
of Wages Boards as a means of establishing proper 
relations between employer andemployed should read 
an article under the above title which appears in the 
March number of the Contemporary Review. It is 
from the pen of a prominent member of the Labour 
party—Mr. Ramsay Macdonald—who has made 
the working of these institutions in Australia and 
New Zealand an object of special study. We have 
occasionally referred in these columns to the 
exemplary failure of compulsory arbitration as a 
means of preventing strikes in these Colonies; but 
our remarks have been based on somewhat meagre 
reports, and it is with no little satisfaction that 
we welcome Mr. Macdonald’s masterly and well- 
reasoned essay. 

Whatever may have been the author’s motive for 
undertaking this investigation, it is manifest that his 
studies have convinced him that these methods of 
adjusting the rights of capital and labour have been 
examined, tried, and found wanting. He points 
out that the proceedings of Courts of Arbitration 
have become so hedged about with technicality, 
that the findings of the Court are sometimes 
pleasing to neither party. To use his own 
words :—‘‘ The effect of the system is that condi- 
tions sought by one party may be forced on the 





March 27, 1908 


THE ENGINEER 


327 








other party against their will, and this may be 
ed to the extent of forcing upon particular em- 
ployers and their employés conditions which neither 
have sought and which are distasteful to both. 
After pointing out that, in the opinion of colonial 
trades unionists themselves, the law which enforces 
compulsory arbitration is breaking down, he writes : 
“T have endeavoured to prove that Arbitration 
Courts are effective only in so far as it is possible 
for a country to keep increasing the nominal rates 
of exchange upon their markets—both labour and 
produce— and only so long as the workers’ atten- 
tion is absorbed in increasing the standard exchange 
on the labour market and they neglect to study its 
effect on the other markets—or so long as the 
economic system of a country is expanding without 
a great surplusage of labour.” Later he says: 
“The State has really no power to enforce its 
Arbitration Law.” One point—often insisted upon 
by economists, but disbelieved by those who are 
ignorant of political economy—is clearly brought 
out by happenings in Australia. We refer to the 
elementary proposition that if wages are raised all 
round the cost of living must also rise. Mr. 
Macdonald, in dealing with the effect of the Arbi- 
tration Law upon the general distribution of wealth, 

ints out that this is but small. He says that 
‘on the most generous estimate it has been calcu- 
lated to have raised wages by about 84 to 10 per 
cent., but the cost of living has at the same time 
increased between 15 and 30 per cent., and although 
this is not all due to Court decisions, a large part of 
it undoubtedly is, because there are instances of the 
representatives of the employers meeting to receive 
a Court decision and adjourning to agree to value 
it in terms of price.’ What could be more 
natural? Employers have been compelled to form 
themselves into unions, and a union which can 
number all the employers amongst its members can 
obviously—in a protected country, at any rate—decree 
a rise in prices to the consumer. Mr. Macdonald 
has formed a strong opinion on the question whether 
England should follow the lead of Australia and 
New Zealand in this matter. “Great Britain,’ he 
wrices, “ cannot afford to waste effort by experi- 
menting with Arbitration Acts, which have to be 
altered so drastically every now and again, and 
which require a complete readjustment of our rela- 
tions between capital, labour, and the State, and 
which repel without routing existing economic 
evils, only to leave other avenues of attack open for 
them.” The same lesson is taught by the perusal of 
Mr. Macdonald’s careful review of the effect of the 
establishment of Wages Boards in the Colony. He 
shows that an attempt to redistribute wealth by 
this means will be nominally successful for a time 
by means of compulsory arbitration and similar 
devices in a protected country, but that it will 
ultimately break down because it will be neutralised 
by other forces, such, for instance, as the consequent 
rise in price of commodities. The difficulty that 
besets the Arbitration Court, namely, the absence of 
power to enforce its decrees, is also felt by those 
who have power to alter rates of wages. In sup- 
port of this he cites a case in which there was an 
appeal against the decision of the Bakers’ Wages 
Board to increase wages. The Court upset the 
decision, and restored the wages to their old figure. 
The men instantly struck—strikes not being illegal 
in Victoria—the masters yielded, and the judge of 
the Court at once resigned on the ground that his 
position had become intolerable ! 

Mr. Macdonald’s concluding words are full of 
serious consequence, for they sum up completely 
the whole case against the artificial restriction of 
wages. Their significance, indeed, the significance 
of the whole article, at a moment when we are 
debating an industrial measure which will have a 
very similar effect, will not: escape the reader. Mr. 
Macdonald writes: “The Australian experiments 
but touch the soiled hem of the garment. When 
begun they operate in an endless circle. Regula- 
tion of wages leads to regulation in prices. The 
Australian system is therefore Protection, Wages 
Boards, Prices Boards—more Protection, more 
Wages Boards, more Prices Boards—round and 
round and round, and in the end practically nothing 
has happened, except that a generation’s effort has 
been wasted.” 


cari 


Coast Erosion and Afforestation. 


THE terms of reference to the Royal Commission 
on Coast Erosion and Reclamation have been 
enlarged to include the subject of afforestation. 
The Commission are directed to inquire whether, 
M connection with reclaimed lands or otherwise, it 
18 desirable to make an experiment in afforestation 
a a means’ of increasing employment during 





periods of depression in the labour market, and, if 
so, by what authority and under what conditions 
such experiment should be conducted. The Com- 
mission has been increased by the addition of six 
members for the purpose of the further inquiry. 
These gentlemen are:—Mr. John Galvin, Mr. E. 
Stafford Howard, C.B., Mr. H. C. Monro, C.B., 
Dr. W. Somerville, F.L.S., Mr. Fraser Story, and 
Mr. John Ward. Mr. Stafford Howard is one of 
H.M. Commissioners of Woods and Forests, by 
whom some experiments in afforestation have been 
carried out in recent years, although on a small 
scale. The Commission has now been in ex- 
istence for two years, and it was hoped that 
the final report might be issued early in 1909, bus 
we fear that, with their newly added duties, the 
Commission will find it impracticable to complete 
their inquiry as soon as was anticipated. 

When the appointment of the Royal Commission 
was promised in 1906, the President of the Board 
of Trade intimated that he would probably include 
the subject of afforestation in the terms of 
reference, but this intention was abandoned in 
view of the dissimilarity of the subjects of coast 
erosion and forestry, and the absence of any 
apparent connection between them. Granted that 
the development of the timber resources of the 
country and the planting of waste areas are 
questions which have received too little attention 
in the past, and that the subject of afforestation is 
one well deserving careful inquiry, it is difficult to 
see why the duty of making investigation—which, to 
be authoritative, and of any practical use, must neces- 
sarily occupy considerable time—should be placed 
in the hands of the present Commission. The original 
members were selected with special reference to the 
subject into which they had to make inquiry, and, 
speaking generally, they have little knowledge of, or 
interest in, afforestation. The suggestion contained 
in the enlarged reference, that reclaimed lands may be 
suitable for experiments in afforestation, is, on the 
face of it, rather startling. The evidence given 
before the Commission clearly shows that little or 
nothing further can be done in this country in the 
direction of remunerative reclamation of tidal lands 
for agricultural purposes, and lands already re- 
claimed are almost entirely under cultivation or 
used in some form or another which places them 
out of consideration for purposes of afforestation. 
There are many hundreds of square miles in 
England, Scotland, and Ireland now lying idle as 
moorland, deer forest, and waste land, upon which 
experiments in afforestation can be more suitably 
made, and with more prospect of profit, than on 
any land reclaimed or proposéd to be reclaimed 
from the sea. ; 

The inclusion of the subject of reclamation in the 
original terms of reference to the Commission was 
undoubtedly decided upon in the pious hope that it 
might result in the discovery of a panacea for un- 
employment, or, at any rate, as a concession to 
those politicians who have in late years been con- 
stantly urging the reclamation of tidal lands as a 
means of finding work, remunerative or otherwise, 
for the unemployed. It would now seem that, 
being disappointed in this direction, the Govern- 
ment have given to the Commission another problem 
to unravel in the interests of the unemployed, but 
which has no connection whatever with the original 
and main object of the inquiry, namely, the protec- 
tion of the coast line against the ravages of the sea. 
The profitable afforestation of waste lands and the 
minimising of unemployment are both laudable 
objects and proper subjects of inquiry, but to mix 
them up with other and dissimilar matters is, to 
say the least, undesirable. 





Railway Conciliation Board. 


WE have received a return of the representatives 
elected by the votes of their fellows to sit on the 
Conciliation Board of the Great Eastern Railway. 
The return is signed by the Assistant Secretary of 
the Railway Department of the Board of Trade, 
and it has several interesting features which 
may be briefly touched upon. For the purposes of 
the Board the Great Eastern Railway is divided 
into four districts, viz., London, Cambridge, Ipswich, 
and Norwich, and in each district representa- 
tives are elected from four departments, viz., the 
Superinteadent’s, the Goods, the Locomotive, and 
the Ways and Works. The representatives are 
drawn from all sorts of ranks. The Superinten- 
dent’s Department is represented by a shunter and 
a signalman in London; an acting guard and a 
passenger guard in Cambridge; a signalman and 
a passenger guard in Ipswich; and a relief signal- 
man and a goods guard in Norwich. In the Goods 
Department a capstan man and a horse driver have 





been elected for the London district, and two fore- 
men, two checkers, a scaleman, and a carman for 
the other districts. A tracer in the Continental 
Department made a good bid for one position, being 
third on the list. A driver and a fireman represent 
the London district in their department ; two drivers 
are elected for Cambridge; a driver and a fireman 
for Ipswich ; and a train examiner and acting driver 
for Norwich. In the Ways and Works Department 
five platelayers were successful, and the three 
remaining representatives are a telegraph linesman, 
a labourer, and a point cleaner. In all, seventeen 
foremen and sub-foremen presented themselves 
for election; and four of them were success- 


ful. There is, of course, no indication in 
the return of how many of the _ successful 
candidates belong to the railway unions. But 


the point is one of some importance, and the 
following figures, which we give on the best 
authority, are worth close attention. The 
Amalgamated Society of Railway Servants put up 
twenty-nine candidates, of whom eighteen were 
returned ; the Associated Society of Locomotive 
Engineers and Firemen succeeded with six candi- 
dates out of ten; the General Railway Workers’ 
Union secured the appointment of the one man 
nominated. In all, therefore, twenty-five unionists 
have been returned. The non-unionist candidates 
numbered sixty, but only seven were successful. 
The predominance of unionists on the boards is 
therefore more than 34 to 1. A noteworthy point, 
however, is to be found in the total number 
of votes recorded. Thus the forty unionist can- 
didates polled altogether 17,365 votes, or 434 
per candidate, whilst the sixty non-unionist 
scored only 7935 votes, or about 130 votes per 
candidate. Such a result is, of course, due to the 
want of organisation on the one side, and the 
existence of it in a high degree on the other. 
It is evident that—as we said some months 
ago in discussing the creation of these Boards— 
the non-unionists men must establish some kind of 
organisation for election purposes unless they 
wish to see the work of the Boards dominated by the 
unions. And if this is the case in the Great 
Eastern Railway, which is a comparatively non- 
union railway, what will it be in the other railways 
in which the unions are more powerful? The result 
of the election is very much what we feared, and 
no doubt what Mr. Bell anticipated. We must 
again urge the non-unionists to look to themselves, 
and as soon as may be establish election branches 
similar to those of the unions. 








NEW ROYAL YACHT ALEXANDRA. 


Tue King’s new turbine yacht Alexandra was last 
week successfully put through her steam trials on the 
Firth of Clyde, and the fine vessel will shortly come 
south to Portsmouth, there to receive some finishing 
touches to the furnishing and decoration. The contract 
for her construction, it will be remembered, was placed 
with Messrs. A. and J. Inglis, of Pointhouse Shipyard, 
Glasgow, in March, 1905, while it was at the same time 
arranged that her turbines should be made by the Parsons 
Marine Steam Turbine Company, Wallsend-on-Tyne. From 
the date of the placing of the order until the morning of 
the full-power trials on 19th inst. was, therefore, three 
years within a week, but it is, nevertheless, inaccurate to 
say that it has taken three years, or that that time has 
been required, to build and complete her. Preliminaries, 
and Admiralty processes of procedure, occupied a period 
quite out of all comparison with ordinary merchant or 
pleasure shipbuilding requirements— though, perhaps, 
fitting enough in the very special circumstances—and it 
was almost a year after the placing of the contract before 
the plans were received from the Admiralty in a form 
sufficiently definite and complete to enable the builders 
to do more than lay the keel blocks. Then, as the work 
proceeded, details required approval, and original inten- 
tions required modification, thus absorbing time. But no 
attempt was made, or decs.re felt, to break any records in 
rapid shipbuilding, extreme care, of course, being taken 
in everything by builders as well as Admiralty surveyors, 
that the result should be a vessel in every way the best 
of its kind that could be produced. 

The new yacht is an auxiliary to, rather than a substi- 
tute for, the Victoria and Albert, built in 1889. Being 
less than half the tonnage of that vessel, less in length, 
and much less draught of water, she is primarily intended 
for short cruises, and for visits to harbours where 
the draught of water is limited, as at Flushing, 
Nice, and other continental ports. She is 275ft. long on 
the water line, 326ft. 6in. overall, 40ft. in breadth, 33ft. 
in depth from top of promenade deck to bottom of keel, 
and her tonnage by Thames measurement rule is 2157 
tons. She is built of steel throughout, and, as will be 
seen from our illustration, has a cutwater stem and 
graceful fiddle-bow and round stern, all richly and appro- 
priately carved. She has three completely laid decks— 
upper, main, and lower—with a long promenade deck 
amidships, and a topgallant forecastie deck forward. 
There is an inner bottom to the vessel, fitted throughout, 
the intervening space forming water-tight tanks. The 
whole of the lower deck is of steel plating, fitted water- 
tight, as is also a large portion of the main deck amid- 
ships. Transversely the hull is divided by numerous 
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water-tight bulkheads, and the coal bunkers, situated on 
each side of the boiler compartment, have a combined 
capacity of 270 tons. 

The propulsive machinery of the Alexandra, as has 
been indicated, is of the latest type and arrangement of 
steam turbine as made by the Parsons Marine Steam 
Turbine Company, Wallsend-on-Tyne. It was designed 
to develop 4500 horse-power and give a speed of about 
18} knots, the guaranteed contract speed being 17} knots at 
sea. There are three shafts, with a single propeller on each, 
an arrangement now almost invariably adopted in turbine- 
propelled vessels. 
that which drives the centre line of shafting is high- 
pressure and the side turbines low-pressure, while a 


reversing turbine is incorporated in the exhaust casing | 


of each of the latter. Parsons’ vacuum augmenter and its 


accessories, for securing the high vacuum desirable, are | 


fitted. The starting and operating valves are on a level 
with the turbines, thus affording the engineer-in-charge 
a full view of the engine-room and all its features. One 
valve only is employed in starting, and the two maneuv- 


ring valves, for ahead and for astern, are combined, and 


operated by onehandle. Special attentior. has been given 


to the design of the main features to secure accessibility | 
and convenience in the overhaul of parts, both main and | 


accessory, with the least possible disturbance of the 
general arrangement. Pumps. for forced lubrication of 
the bearings, with an independent oil cooler and oil and 


feed filters are also provided. Steam at 200 Ib. pressure | 


is supplied from three large Yarrow water-tube boilers 
of the type which is provided with feed-heating tubes, 


and so gains an economy of some 7 per cent. over the | 


original form of Yarrow boiler. The feed-heating tubes 


are those furthest from the fire, and are less liable to | 
damage from deposit—which, of course, takes place in | 


them—than would be tubes subject to greater heat. 


In an auxiliary machinery room are three electric | 
generating units, the electric lighting, electric heat- | 
complete. | 


being very 


ing, and power supplies, 
Limited, Glasgow, were 


Claud Hamilton and Co., 
the contractors for this important feature of the 
equipment. A_ refrigerating engine in this room 
provides for the needs of a large refrigerating chamber 


for the storage of meat, vegetables, &c., below the lower | 
deck forward. The steam steering gear in the vessel is | 
by John Hastie and Co., Greenock. The capstan gear | 
for working the anchors and heavy cables is on the upper | 


deck, with the capstan heads on the forecastle deck. 
For warping purposes there are two electrically-driven 
capstans, one on the promenade deck and the, other on 
the upper deck aft. The whole system of pumping and 
draining, including fresh and salt water service, hot and 
cold, is of a very complete description, several of the 
pumps being motor-driven. 

Prior to being taken down the Clyde for trial on the 
16th inst., the Alexandra was dry-docked at Govan for 
hull cleaning, and being joined on the date named by 
her permanent officers and crew, she arrived at the Tail 
of the Bank about noon. Trials began on the 17th, and 
on the 18th a trial of twelve hours’ duration was com- 
pleted, throughout which only two of the three boilers 
were under steam. Under these conditions the speed 
attained was 17} knots. On her full-power trial on the 
19th she ran down the channel from the Tail of the Bank, 
round Ailsa Craig, over the measured mile off Skelmorlie, 
and back to the Tail of the Bank, the average speed 
attained being 19°15 knots. At a“ cruising” speed of 
about 13 knots the vessel ran on a coal consumption of 
one ton per eight nautical miles—a result considered by 


Of the three turbines, of equal power, | 








those on board as extremely creditable to those 
responsible for hull as well as machinery. All the | 
trials were run under Admiralty conditions, and the | 
working of the machinery throughout was unexceptionable. | 

Of interior arrangements of the Alexandra it is only | 
possible here to write generally and with brevity. The | 
royal apartments, and rooms for his Majesty’s secretary, | 
equerries, and others, are situated on the main deck aft. | 
The royal dining-room, reception-room, service-room, «c., | 
| are overhead on the upper deck in a large pavilion house. | 
| The private apartments of the King and Queen occupy | 
all one side of a long passage, the bedrooms being | 
spacious apartments, with large bath-rooms and dress- 
ing-rooms leading off them. On the other side of the 
passage there are two large rooms for gentlemen-in- 
waiting, one for Princess Victoria, one for Lord Knollys, 
his Majesty’s private secretary, one forming the King’s 
| library, and one which will be kept as a spare royal 
| guest cabin. Most of the rooms are finished in 
| white enamel, but the King’s library and bedroom are 
|in polished hard woods. Over the dining-room and 
reception-room is a very handsome cupola skylight, and 
| all the large rooms have square ports closely resembling 
windows. At each corner of the promenade deck 
forward there is a tea-house for the use of the Queen, 
| while the King’s smoking-room is situated on the upper 
| deck amidships. The accommodation for officers and 
crew is on the main deck, but part of the crew are 
berthed on the lower deck forward, while cabins for the 
| captain, engineer, commander, surgeon, and navigating 
| officers are placed on the upper deck amidships. The 
| total number of officers and men, including the captain, 
is 173. Captain Mansell, who was formerly in command 
of the Osborne, will be commander of the Alexandra. 








A TESTING PLANT FOR AUTOMOBILES. 


A CURIOUS dynamometrical testing plant has _ re- 
|cently been established by the American Automobile 
| Club, which is, in fact, a direct indicating dynamometer. 
It shows to the observer what speed, tractive effort 
| and hill-climbing capacity the machine is developing while 
under test. The friction losses in the driving machinery, the 
holding power of the brakes, and the accuracy of the speed 
indicators can also be tested. The car is securely anchored 
in position, with its driving wheels resting upon two large 
| pulley wheels or drums, whose faces rise through the floor. 
| The shaft on which these drums are mounted also carries the 
| discs of an Alden absorption dynamometer brake. The 
| general arrangement is similar to that of the plants for 
| testing locomotives. The double friction disc arrangement 
| for high powers, however, was too heavy for testing cars of 
| small horse-power, and one disc is therefore so arranged that 
| it can be disconnected by a clutch. The torque is measured 
| by a pendulum on the shaft, the pendulum weight being 
5601b., which is increased to 1600lb. when both discs are 
being used in testing high-power cars. The pendulum is a 
horizontal cylinder at the lower end of a 6ft. arm on a shaft ; 
one end of the shaft is attached to the dynamometer brake, 
and the other end carries a pointer which travels over a large 
diagram marked upon the wall of the room.: A large chart 
has drawn upon it curves of horse-power and tractive effort, 
and a horizontal ruler moving over this, and operated from 
the testing machinery, shows at once the power developed. 








Tue Russian, Italian, and French Embassies have 
drawn the attention of the Porte to the Danube-Adriatic railway 
project, and have notified their support of the scheme. 











A NEW TRANSPORTER BRIDGE AT 
WARRINGTON. 
No, L. 


Tue business of Messrs. Joseph Crosfield and Sons, of 
Warrington, having of late years greatly increased, an 
extension of the works became imperative, but the provi- 
sion of land for this extension proved to be an exception- 
ally difficult matter. On the north, east, and west sides 
the works are bounded by important streets and closely 
built up house and shop property; on the south by one 
of the many windings of the river Mersey; across the 


| river lay a tract of flat, somewhat marshy and unbuilt 
| on land known as the * Tongue-land '’—see Fig. 1—of a 
| general level similar to that of the existing works, and 


extension in this direction only seemed possible. Messrs. 
Crosfield decided, therefore, to buy the land, and in- 
structed their engineer, Mr. James Newall, to provide 
some suitable means of access to it from the old works, 
and to plan the new works extension. Several schemes 
for establishing communication across the river were con- 
sidered ; any form of ferry would be most inconvenient 
on account of the rise and fall of the tide, and the 
extremely rapid tidal currents; a tunnel was impracti- 
cable, for no approach could be arranged in the old works, 
and the idea of entering a tunnel by shafts with hydraulic 
or other lifts was considered unsuitable on account of the 
time required and working expense. The only alternative 
left was to adopt some form of bridge which, whilst 
meeting the requirements of the works, would not inter- 
fere with the navigation of the river. 

Between Warrington and Liverpool, eighteen miles lower 
down the Mersey, a very considerable amount of river 
traffic is carried on, Messrs. Crosfields themselves em- 
ploying several steamers, not only for their own trade, but 
in their capacity as public carriers, so that ample provi- 
sion of headway for shipping was imperative. On this 
length of the river there already existed two bridges, both 
at the town of Runcorn, the old railway bridge and the 
transporter bridge recently designed by Messrs. Webster 
and Wood. The former gave a clear headway of 78ft. 
above spring tide high-water mark, and the latter 82ft.; 
and Admiral Sir George Nares, of the Mersey Conser- 
vancy, stipulated that any bridge Messrs. Crosfields pro- 
posed to erect should afford a clear headway of 75ft. 
With this stipulation in mind, Mr. Newall advised his 
firm that a bridge of the transporter type would best meet 
the case, and prepared a preliminary design for negotia- 
tion with the nine different authorities whose consent had 
to be obtained to the scheme, the principal of these 
authorities being the Mersey Conservancy. 

Preliminary negotiations having been satisfactorily 
concluded, it was decided to throw open the design of the 
bridge superstructure to public competition, and the 
design of Thomas Piggott and Co., of Birmingham, was 
placed first. Subsequently Messrs. Piggott were invited 
to tender for carrying out the work, a contract being 
entered into with them as a result of this tender. It is 
now proposed to describe in detail the methods adopted 
in designing and carrying out the work. 

Before proceeding far it was deemed desirable to 
obtain some particulars as to the manner in which 
similar problems had been dealt with elsewhere. 
The principle of the transporter bridge was first put 
forward by Mr. Charles Smith, of Hartlepool, who 
planned a structure of this type in 1878, for crossing 
the river Tees at Middlesbrough; although the project 
was favourably reported on by no less an authority 
than the late Sir Benjamin Baker, the scheme unfortu- 
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tely 
the history of the recent remarkable exploitation of the 
transporter bridge principle comes to written, due 


Neuf sur Loire, who, realising the possibilities of the 
subject, made it his particular study, erecting the first 
transporter bridge at Portugalete, a small port just below 
Bilbao in Spain, in 1898. 
time built similar bridges at Rouen, Nantes, Marseilles, 
Tangier, Bizerta, Rochefort, and, in conjunction with 
Mr. Haynes, at Newport, in Monmouthshire. The only 


instance of a transporter bridge in America is at Duluth, | 


Minnesota. Up to the present date the only transporter 
pridges erected in England are a small bridge across the 
Devil’s Dyke at Brighton, and those at Runcorn, Newport, 
and Warrington, the latter, Messrs. Crosfield’s bridge, 
being the only privately owned transporter bridge yet 
constructed. 

Four main types of construction have been made use 
of in the above bridges :—(1) Suspension from two main 


cables; an example of this is the Runcorn Bridge, which | 
may be looked upon as the final development of bridges | 


of the suspension type pure and simple, that is, with 
straight back stays and parabolic span. This bridge has 


its main stiffening girder hinged at the centre, and the | 
cables are cradled, 1.¢., the centres of the cables on plan | 
are much wider apart over the towers than at the centre | 
of the span, the suspender rods thus being inclined | 


inwards from the cables to the platform, a form of con- 


struction which obviously imparts lateral stiffness to the | 
This method of cradling is not, how- | 
ever, new, as it was introduced in 1844 by John A. | 
Roebling, in his suspension bridge over the Allegheny | 


span structure. 


River. The Runcorn type of bridge has undoubtedly 
many recommendations for spans up to about 1100ft., 


both from the point of view of appearance and economy. | 


It is simple, containing but comparatively few connec- 
tions, all of one or two standard patterns, and it is fairly 
easily erected. The Runcorn Bridge, of 1000ft. main 
span, and 82ft. clear headway, with, of necessity, a great 


M. Arnodin has since that | 


fell through owing ‘to lack of funds. ** But when | Superior shipping being 135ft. To Mr. Turner belongs 

the credit of first adopting for transporter bridges a stiff 
| type of construction throughout, double system Warren 
credit will be accorded to M. F. Arnodin, of Chateau- | bracing being used, not only for the bridging girders, but 
cases with 
extremely satisfactory results from the point of view of 


also for the suspension of the car, in both 
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Fig. 1i—SITE OF THE WARRINGTON TRANSPORTER BRIDGE 
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Fig. 2—ROUEN TRANSPORTER BRIDGE 
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To secure the utmost stiffness, even the 
American practice of pin joint connections was aban- 
| doned in this bridge in favour of the English type of 
Duluth Bridge has a span of 394ft., a 


the horizontal wind stress on the platform. In order to 
do this it was decided to stay the platform by horizontal 
wind guy cables attached to a pair of wings built out on 
either side of the towers at runway level; from these 
wings were also run additional cable back stays, vertical 
guys to the ground, and guys,to the caps of the towers. 
By this arrangement of guy cables the towers are much 
strengthened, and their members can therefore be of com- 
paratively light design. 

In a bridge of this type many important stresses have 
to be met, those requiring the most careful consideration 
being :—(1) The stresses produced in the various mem- 
bers by the load, the weight of the car and trolley, and 
the structure itself; (2) wind stresses; (8) the torsional 
stress on the stiffening girders and runway, especially at 
midspan, produced by the wind acting broadside on the 
car and suspender; and (4) stresses produced in the sus- 
pender when overcoming the inertia of the load and car. 

In resisting these stresses the members requiring the 
most important attention in design are:—(1) The cables 
and anchorages; (2) the stiffemjng girders; (3) the 
towers; and (4) the suspender. 

However paradoxical it may seem, perhaps the best 
way of commencing the design is to begin with the 
stiffening girders. The load to be carried is known; the 
weights of the car and trolley, and the comparatively 
insignificant weight of the suspender can easily be 
arrived at, so that when, in addition to these, we have the 
weight of the stiffening girder, then the section of the 
suspension rods can be calculated; and so all direct 
weights on the cables being known, the strength of the 
latter can be determined very easily by the aid of the 
funicular polygon, given in Fig.6. From this polygon 
can be seen the pull of the back stays, and its equal the 
pull of the cables near the towers from the span; the 
quantity and direction of these two forces being found, 
the towers can be designed to take their resultant. 
Finally, the foundations must be designed to bear the 








weight of the towers in addition to that of the load carried 
by them. : 
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Fig. 4-DULUTH TRANSPORTER BRIDGE 


deal of approach and somewhat elaborate foundation | 
work, cost in all not more than £133,000. 

(2) Bridges of two main suspension cables with gudgeon 
pin hinge connections over the towers, the main cables | 
hanging parabolically over the main span, but with sub- 
sidiary straight line inclined cables near the towers; a 
good example of this type is the Rouen Bridge, which is 
shown diagrammatically in Fig. 2. 

(3) Bridges of the multiple straight line cable type, the | 
cables radiating from the towers and having a slung 
central girder at mid-span ; perhaps the best example of 
this type is the Nantes Bridge, which is very similar to | 
that at Marseilles, illustrated in Fig. 3. In this type the 
main idea is interchangeability, and the Ministry of 
Works of France bas prescribed that all future suspension | 
bridges in France shall be built on these lines ; the cables 
are kept quite separate to afford access for inspection and | 
painting, and as sometimes as many as three are placed | 
side by side to form a tension member it is possible to 
replace a corroded cable without interfering with the 
normal working of the bridge. It is generally thought, 
however, that this type of construction is not so pleasing | 
from an esthetic point of view as that of parabolic sus- 
pension ; as a matter of fact, inspection and painting of 
the cables when fixed rarely takes place on account of 
their inaccessibility ; it is probable, therefore, that 
English engineers, if adopting the suspension type of 
bridge for their transporters in future, will follow the | 
example of the Runcorn Bridge, thus avoiding multipli- 
city of parts by grouping the cables, and then taking all 
mee precautions against their corrosion by the use of 

ituminous dressing with sailcloth wrappings. 

(4) The last type of construction used up to the present 
for transporter bridges is that adopted in the Duluth 
Bridge, a diagram of which is given in Fig. 4. This 





bridge, designed by Mr. C. A. P. Turner, connects the port 


of Duluth, Minnesota, with Minnesota Point, and spans | 
the Duluth Ship Canal, the headroom allowed for Lake | 


high water, whilst it is designed for a maximum car load 
of 56 tons; its total cost was £23,000. 

Before the details of Messrs. Crosfield’s bridge could be 
designed it was, of course, necessary to decide on a 
general scheme of superstructure, and although the fore- 
going numerous examples of latest practice were available, 
no preconstructed type was closely followed. The require- 


| ments were to convey a load of 2°5 tons on the car, 


across the 250ft. span at a speed of six miles per hour, 


/and after much thought it was decided to adopt a 
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bridge consisting of a single pair of main suspension 
cables, uncradled, with straight inclined back stays, and 
vertical hangers from the cables for the platform; the 
runway being stiffened by a pair of open type through 
girders without hinges at mid-span; a general elevationis 
given in Fig. 5. 

Cradling of the cables entails of necessity wide and 
expensive towers, and this idea not being adopted, it was 
of course necessary to devise other means of meeting 
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Fig. 5—-WARRINGTON TRANSPORTER BRIDGE 


The difficulty presented by an almost absolute dearth 
of information on the subject of stiffening girders was met 
with at the outset in commencing to design Messrs. 
Crosfield’s bridge. As far as could be ascertained, past 
practice has always favoured a girder hinged in the 
middle. In more than one quarter it has been stated 
that the stresses in the unhinged type are indeterminate : 
certainly those in a hinged girder admit of easy solution 
by graphical methods. Still, the effect of a load applied 
under a hinge is at once to double the stresses in the 
cables and the towers, and these must be strengthened 
accordingly. This fact alone points to the desirability of 
using a simple unhinged girder, at any rate in short spans, 
where the stresses due to variations of temperature are not 
important. In one of the standard works on structural 
design with but a passing reference to the subject, the 
advice is given to make the resistance moment at the 
centre of an unhinged girder equal to an arbitrary fraction 
of the bending moment the load would produce if it were 
applied to an ordinary beam girder of the same span; if 
this advice had been followed, Messrs. Crosfield’s bridge 
would certainly have been very weak. Perhaps the most 
helpful suggestions of a way out of the difficulty have 
been those made by Professor Alexander, and also by 
Messrs. Merriman and Jacoby, and it was decided to 
proceed on lines somewhat similar to those recommended 
by these authorities. 

The main function of a stiffening girder is so to distri- 
bute a concentrated load to the suspenders that only an 
infinitesimal distortion of the cables shall take place. 
In a secondary way the girder may be utilised to resist 
the horizontal wind pressure, and also to stiffen the run- 
way between the points of suspension. A clear idea of 
the way in which a plain stiffening girder should act can 
best be obtained by momentarily forgetting the complica- 
tions of a bridge and imagining a string tied at each end 
to a couple of nails, say, 10ft. apart and at the same 
vertical level, and then being allowed to hang loosely in 







































































340 THE ENGINEER Marcu 27, 1908 

| rT 
the form of a parabola between the nails; from the string, Then Ry — Ry = 0, may be remarked that they are subjected to total 
- 5 oo me may be kang, in Pigment — lor Rg = — Ro, or — Ra = Ro. rsa gh from those which similar frames acting 
ihe la g suspen rom the string by evenly R ; independently of any suspenders, ae 
spaced string suspenders 1ft. apart. In such an ls Nom, Suing age about the end A of the girder pon A 8 re a ads cantined poo ye bs no 
arrangement all the essentials of the problem are | ‘* “dulldrum, we have and whilst this weight was neglected in the calculation’ 
represented in their simplest form. The effect of} RL + (S,+8,+58, + 82 DA oe tig before described, it acts usefully in counterbalancin ‘i 
loading can be clearly seen if a few experiments are | 2 tendency of a stiffening girder to rise at the ends =a : 
made by hanging a small weight to the lath in various; Now,asS,+8 +S, . + Sy, = W, certain conditions of loading, a tendency which is further 
positions ; when the weight is at mid-span, all the sus- | WL guarded against in practice ; placing bearings over a 
penders are evenly stressed, and the points where these we have Ry L + - — = Ws; ends of the top booms. As the bending moment vari a 
are attached to the string will all lie in a parabolic curve. so much over the span; it may be urged that the eae 
When the weight is applied out of the centre, it will be , section of the stiffening should be varied accordingly ; byt 
seen that the lath will tend to rise at one end and fall ae for short spans and small loads at any rate, the uae 
correspondingly at the other, and the lath can only be : economical plan is to design a fixed cross-section for th 
restored to its original position by applying equal forces | . 
of opposite sign, 2.¢., a couple, to its extremities. If this Bicaies 2 é i 
be done, all the forces acting on the lath can be seen ata rr tad %eGas Tube 
glance, and so with the load in any position all the forces | Ra must therefore equal mo 
can be found with the load at that point. Nowina girder | Ww 
withstanding a system of forces, the bending moment at | ae gS 
a acaba oe Sand at carina de comtietae | Numerically, with the load of four tons under sus- 
shear is the algebraic sum of the forces also on one side of pender No. 8, Ww 
the point; in this way the bending moment and shear in the Ro = 57 X 22-1) 
stiffening girders of a suspension transporter bridge can 21 
be found. The work involved, however, is very consider- PAs 
able, the method of procedure being to make a separate | 500 i 
table of bending moment and shear with the load under | 4 / Channel’’| Space For Pipes & Mains. 
each suspender up to mid-span; beyond this point the = s00 ~ 190 = — 1°52 tons, foe LT. || ESSE | 
results are, of course, identical with those arrived at for RG sane Ce G32 f Angle 
corresponding points in the first half of the span. An | 2nd Ra must therefore be + 1°52 tons. ; vias onl ore ii 
example of one of the tables for Warrington Bridge will; These two end forces thus obtained are entered at each Jplate p rsseen peat Sry 
perhaps serve to make the matter clear, the example being | end of the girder line, and with those already found con- "miedo 
a table of bending moment and shear with a total load of | stitute a complete record of all forces acting on the ; 
From these forces are next found the bending Fig. 7-CROSS SECTION OF BRIDGING SPAN 


4 tons applied under suspender No. 3. The table is repro- | girder. 
duced below. | moment and shear at each suspender, these being entered 
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THE COLLAPSE OF THE QUEBEC BRIDGE. 


Tue report of the Royal’ Commission appointed to 
a th inquire into the collapse of the Quebec Bridge has now 

© ; been made public. It is, with its appendices, of great 

og See } ata im : e5 oh Rowe a Total in length, and a full reprint cannot be given. But we shall 

| sone. | foot-tons. | abstract the parts of chief importance. The Commis. 

from Ra. | from pulls. | from at from Ra. from pulls. | from load. | sioners were Mr. Henry Holgate, Mr. J. G. G. Kerry, 
and Mr. John Galbraith, and their report runs as follows: 


_t ow } — _ 

9 . Po 5 ee 36 + 458 | - We understand that the Commission instructs us to determine 

| to the best of our ability the cause of the collapse of the Quebec 

+ 3-85 Z | “ 33 420 | 8 Bridge and to thoroughly investigate any matters appertaining 

| } thereto which might enable us to explain that cause. We do not 

think that either the general design of the Quebec Bridge, the 

methods of financing the enterprise, the payments of money that 

have been made to or by the company or in its interest, or the 

obligations that the company has undertaken under various con- 

tracts and agreements have direct vonnection with the fall of the 

bridge. In the course of our investigations we have secured a 

large amount of general information on these and other matters 

not directly pertinent to the object of the inquiry, some of which 

has been introduced into this rt so that the history of the 

undertaking might be more readily followed. We have not con- 

sidered the scope of our inquiry limited concernitig any matters 
which, in our judgment, related to the collapse of the bridge. 

Some of our various inquiries have yiihil ceaniioe results, but 
these are dealt with at some length in the report to make it clear 
that the subjects of these inquiries have not been overlooked. 

In carrying out our instructions we have made the following 
investigations :— ; 

(a) A study of the history of the Quebec Bridge and Railway 
Company, the evidence at our disposal —< copies of the various 
public Acts concerning it, the minutes of the directors’ meetings, 
the reports of its officials, its annual reports, its correspondence, 
and copies of the agreements and contracts that it has made. 

(4) A perusal of the entire correspondence on file in the offices 
of the Quebec Bridge and Railway Company, The Phoenix Bridge 
Company, and Mr. Theodore Cooper. 

(ce) A study of the working organisations of the Quebec Bridge 
and Railway Company, the Phwenix Bridge Company, and the 
Pheenix Iron Company. This involved the hearing of a number of 
witnesses under oath and the examination of the various documents 
produced by these witnesses on direction of the Commission and 
filed as exhibits, 

(d) A personal inspection of the furnaces and rolling mills by 
which most of the metal that was used in the bridge was produced. 
The testing equipment at each of the works was examined, and 
the file of the records of tests made by the inspectors during pro- 
duction was gone over. 

(e) Astudy of the methods used in the fabrication, transporta- 
tion and erection of the bridge. This consisted of inspection of 
the shops of the Pheenix Iron Company, in which all the metal 
was fabricated, and an examination of the plans, records, corres- 
poniene and photographs on file in the office of the Phenix 

ridge Company. he fabricated material for the north half of 
the bridge was also inspected, and check measurements were taken 
to determine certain questions of workmanship. 

(f) A study of the errors in workmanship detected by the 
several inspectors during the progress of the work, the evidence 
available being the record books kept by the shop inspectors for 
the Phenix Bridge Company and for the Quebec Bridge and 
Railway Company, the ‘‘field corrections” sent by the Phoenix 
Bridge Company’s resident engineer to the erection department 
of that company, and the weekly reports made by the inspector 
of erection for the Quebec Bridge and Railway Company to the 


The results from Columns 4 | consulting engineer. $ 
(g) An inquiry into the history of the erection of the bridge. 
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Along the side of the table is first ruled for convenience | up in the table as shown. 
of reference a line called the girder span line, representing | and 8 are carried to a final table of bending moment and ) An) tory of r sabe 
the 250ft. span to a convenient scale, and divided into | shear for all positions of the load, when the maximum pie ae eter ogee | pataree =e ee autemond: 
twenty-five equal parts of 10ft. each, the girder being | bending moment and shear to which the stiffening girder | (ree ys details of all the canjet ante nated euenrred ih 

All | may be subjected can be seen at a glance; to these the | the course of construction. 


suspended at each of the twenty-four inner points. | 
the forces acting on the girder are next figured on the | girder must of course be designed. The maximum bend- (4) An endeavour to obtain from eye-witnesses of the disaster 
girder line; first the load of 4 tons acting downwards and | ing moment a load of 4 tons would produce in the stiffen- | all details concerning it. Some twenty-five witnesses wereexamined 
therefore represented by a — sign, is shown under sus- | ing girders of Warrington Bridge was found to be 120 | for this purpose. f th beintdeadead ds for the day 
pender No.3. Against each suspender is next figured the | foot-tons at mid span; at one-quarter span it fell to 50°4 od das Gomiee emoe sanaes Shas saseteen "Phe peoords of the 
load transmitted by it to the cable, which, acting upwards, | foot-tons, whilst the bending moment at the ends under | Observatory at Quebec, and those kept by the Phoenix Bridge 
| certain conditions of loading came out at — 86 foot-tons. | Company’s staff were available for this purpose. 

) A’ personal examination of the fallen structure made at 


es 
in, = ee eee, | The maximum shear reached 2 tons. aif Pe : ; +  cxaghleragglley 
Finally, the forces required to keep the ends of the} The cross-section of the bridging span, illustrated in prism Bono seeasieelaaater | Le aotigtchses ware considered 
stiffening girder in position with the particular disposition Fig. 7, was decided by these figures, and consideration of | nece~sary. , ; 
of the load are found and entered on each end of the | the general use to which it was to be put, a wooden floor| (+) A study of the methods adopted in the design of the ni 
girder line. | being constructed for occasional foot traffic, and a space pa prog Any sam a msg gry of the crenaares — of pre- 
These two end forces of equal quantity but of opposite | provided underneath this floor for the various pipes and Neduery cad’ taal “Goleas ot te Gan in ewode sate 
sign can be got at as follows :—Looking upon them as | cables required for communication with the works exten- | ments of all the senior engineers formed an important part of the 
reactions, they may be designated R, and Rp, | sions, Before leaving the subject of stiffening girders, it | inquiry. 
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hecking of the stress sheets prepared in the offices of the 


A ” 
pheonix Bridge Company by comparison with the results obtained 
py Mr. C. C. Schneider, consulting engineer, who was employed 
subsequent to the disaster by the Department of Railways and 


Canals to report to it upon the design of the bridge. 

(m) A eg re of the organisation and specifications used for 
the Quebec Bridge with those used for existing great cantilever 
bridges on this continent. : 

(n) A replotting of the records of tests made on full-sized com- 
members, and a comparison of the design for the principal 
compression chords of the Quebec Bridge with similar designs for 
other great cantilevers. In this connection special tests were made 
poth by the Phoenix Bridge Company and by the Commission, the 
details of which are given. : 

(0) A study of the theory of compression members, standard 
pooks, transactions of technical societies, and professional journals 
being ¢¢ nsulted. The purpose of this part of the inquiry was to 
determine how thoroughly the designers of the bridge availed 
themselves of the professional knowledge at their disposal. 

Your Commissioners desire to acknowledge the hearty co-opera- 
tion throughout the inquiry of all officials of the companies 
directly concerned. Messrs, Cooper, Szlapka, Deans and Hoare 
especially have, in our judgment, made every effort in their power 
to assist us to establish the facts and have not attempted to spare’ 


themselves. : 
Some clearly contradictory statements are to be found in the 


evidence given in the early days of the inquiry by certain wit- 
nesses on Whom the burden of the disaster fell. These state- 
ments may be attributed to the nervous tension under which the 
witnesses were labouring at the time, 

Your Commissioners find :— 

(a) The collapse of the Quebec Bridge resulted from the failure 
of the lower chords in the anchor-arm near the main pier. The 
failure of these chords was due to their defective design. 

(b) The stresses that caused the failure were not due to 
abnormal weather conditions or accident, but were such as might 
be expected in the regular course of erection. 

(c) The design of the chords that failed was made by Mr. P. L. 
Szlapka, the designing engineer of the Phcenix Bridge Company. 

(d) This design was examined and officially approved by Mr. 
Theodore Cooper, consulting engineer of the Quebec Bridge and 
Railway C« mmpany. 

(e) The failure cannot be attributed directly to any cause other 
than errors in judgment on the part of these two engineers. 

(f) These errors of vr mere cannot be attributed either to 
lack of common professional knowledge, to neglect of duty, or toa 
desire to economise, The ability of the two engineers was tried 
in one of the most difficult professional problems of the day and 
proved to be insufficient for the task. 

(g) We do not consider that the specifications for the work were 
satisfactory or sufficient, the unit stresses in particular being 
higher than any established by past practice. The specifications 
were accepted without protest by all interested. 

(4) A grave error was made in assuming the dead luad for the 
calculations at too low a value and not afterward revising this 
assumption, This error was of sufficient magnitude to have 
required the condemnation of the bridge even if the details of the 
lower chords had been of sufficient strength, because, if the bridge 
had been completed as designed, the actual stresses would have 
been considerably greater than those permitted by the specifica- 
tions. This erroneous assumption was made by Mr. Szlapka and 
accepted by Mr. Cooper and tended to hasten the disaster. 

(‘) We do not believe that the fall of the bridge could have been 
prevented by any action that might have been taken after August 
2ith, 1907. Any effort to brace or take down the structure would 
have been impracticable owing to tke manifest risk of human life 
involved. . 

(j) The loss of life on August 29th, 1907, might have been pre- 
vented by the exercise of better judgment on the part of those in 
responsible charge of the work for the Quebec Bridge and Railway 
Company and for the Phoenix Bridge Company. 

(4) The failure on the part of the Quebec Bridge and Railway 
Company to appoint an experienced bridge engineer to the position 
of chief engineer was a mistake. This resulted in a loose and 
inefficient supervision of all parts of the work on the part of the 
Quebec Bridge and Railway Company. 

() The work done by the Pheenix Bridge Company in making 
the detailed drawings and in planning and carrying out the erection 
and by the Phenix Iren Company in fabricating the material 
was good and the steel used was of good quality. The serious 
defects were fundamental errors in design. 

(m) No one connected with the general designing fully appre- 
ciated the magnitude of the work nor the insufficiency of the data 
upon which they were depending. The special experimental 
studies and investigations that were required to confirm the judg- 
ment of the designers were not made. 

(x) The professional knowledge of the present day concerning 
the action of steel columns under load is not sufficient to enable 
engineers to economically design such structures as the Quebec 
Bridge. A bridge of the adopted span that will unquestionably be 
safe can be built, but in the present state of professional knowledge 
a considerably larger amount of metal would have to be used than 
might be required if our knowledge were more exact. 

(0) The professional record of Mr. Cooper was such that his 
selection for the authoritative position that he occupied was 
warranted, and the complete confidence that was placed in his 
judgment by the officials of the Dominion Government, the Quebec 
Bridge and Railway Company, and the Phoenix Bridge Company 
was deserved, ; 

_Owing to the necessity of having the evidence taken in the 
United States sworn to before a British Consul, written questions 
were submitted to each witness examined in the United States, 
and written answers-were returned after an interval of some days. 

The Commission is greatly indebted to the following gentlemen, 
who have most courteously furnished information :—Mr. Charles 
Macdonald, formerly chief engineer of the Union Bridge Com- 
pany, contractors for the superstructure of the Memphis cantilever 
bridge ; Mr. H. W. Hodge, of Messrs. Boller and Hod, e, engineers 
of the Monongahela cantilever bridge ; Mr. Ralph Modjeski, of 
Messrs. Noble and Modjeski, engineers of the Thebes cantilever 
bridge; Messrs. Ingersoll and Seaman, of the Department of 
Bridges of the City of New York, and Messrs. Reynders and Kunz, 
of the Pennsylvania Steel Company, res vectively engineers and 
contractors for the superstructure of the Blackwell's Island canti- 
lever bridge. 

We are also indebted for professional advice and assistance to 
Professor Mansfield Merriman, Professor W. C. Kernot, Professor 
W. H. Burr, Professor Edgar Marburg, Professor H. M. MacKay, 
Professor G, F. Swain, and Messrs. W. R. Webster, T. K. Thom. 
son, and E. W. Stern, consulting engineers. 

The technical investigations have been by far the most arduous 
and difficult part of our inquiry, and it is questionable whether 
they could have been brought to any conclusion without the 
assistance that these men of expert training and experience have 
80 freely given. 

We have set forth the facts which have convinced us of the 
soundness of our findings in the accompanying appendices, each 
of which is an independent discussion dealing at length with some 
one phase of our inquiry. The subjects of these appendices are 
as follows :— 

: The evidence given before the Commission of Inquiry. 

2 The exhibits filed with the Commission of Inquiry. 
fy The history of the Quebec Bridge and Railway Company up 

the end of the month of August, 1903. 

4, The Phenix Bridge Company. 
bei The effect of financial limitations upon the design of the 

4 nee: a discussion of the evidence relating to this. 

—. he history of the development of the specifications and a 
~ussion of the evidence relating to it. 

‘, A description of the organisation and staffs maintained by 


pressio n 





the different corporations interested in the erection of the bridge. 

8. A history of the development of the plans and of the methods 
followed in the designing offices. 

9. Material shop work and inspection. 

10. Transportation and erection. 

11. A discussion of the difficulties that arose during erection 
and of the events at the time of the collapse of the structure. 

12. A description of the fallen structure. 

13. An enumeration of the various full-sized column tests that 
have been made in America accompanied by diagrams showing the 
results of these tests. 

14. A comparison of the stresses in the several members of the 
main trusses computed from the bridge as finally designed, with 
the stresses authorised by the specifications, This comparison was 
made by Mr. C, C. Schneider, consulting engineer, and is embodied 
in his report to the Department of Railways and Canals. 

15. A ayes og of the various experimental researches that 
have been made in connection with the building of the Quebec 
Bridge and during this inquiry. 

16. A discussion of the theory of built-up compression members. 

17. A comparison of the design for certain chords of the Quebec 
Bridge with those for similar members of other great cantilever 
bridges illustrated with outline drawings of the bridges and copies 
of the shop drawings of the chords. 

18. A critical discussion of certain parts of the specifications. 

19. Miscellaneous information. 

All of which is respectfully submitted. 

Henry Hoveate, Chairman. 
J. G.G. Kerry. 
JOHN GALBRAITH. 


APPENDIX I,—THE EVIDENCE BEFORE THE COMMISSION. 
TESTIMONY OF JOHN STERLING DEANS. 


Mr. Deans testified that he was chief engineer of the Phenix 
Bridge Company, and first consulted with Mr. E. A. Hoare, chief 
engineer of the Quebee Bridge Company, concerning the Quebec 
Bridge in the summer of 1897, during a convention of the American 
Society of Civil Engineers in Quebec. Shortly afterward he 
received from Mr. Hoare a profile of the proposed site and other 
general information. Preliminary studies for the structure were 
made by the Phenix Bridge Company and were filed with the 
Department of Railways and Canals by the Quebec Bridge 
Company in advance of the submission of competitive tenders. At 
the time tenders were asked, about a year later, bidders had free 
scope in the matter of design, length’ of anchor arm and other 
features, and were asked to bid not only on a cantilever span, but 
also on a suspension design. As a matter of fact the Phenix 
tender did not agree exactly with the above preliminary study. 

It was understood that economy of design was of importance, 
but not of first importance, and not to be secured at the expense 
of any requirement of the specification or of obtaining the most 
capable contractor for the work. 

Mr. Cooper reported favourably on the plan and bid submitted 
by the Phcenix Bridge Company on March Ist, 1899, and the con- 
tract was awarded to the company on his recommendation. 

At Mr. Cooper’s request Mr. Szlapka had interviews with him 
at which Mr. Cooper stated that it was proposed to increase the 
span and amend the specifications. The Phenix Bridge Company 
had nothing to do with the determination of these questions. 

Ample time was given for the study and preparation of plans. 
The actual weight of the suspended span did overrun that assumed 
in the original calculations. The estimated weight was necessarily 
approximate. 

The final arrangements under the contract were made on 
February 22nd, 1904, which permitted the Phenix Bridge Com- 
pany to proceed freely with its work. 

Work was done in many instances, including anchor-arm chords 
and other members, upon receipt of plans — by Mr. Cooper, 
and before the plans were actually-approved by the Government, 
as Mr. Cooper’s approval was final as far as we were concerned. 
No changes were ever made by the Government on any plans 
es wae: by Mr. Cooper. 

e contract between the Phenix Bridge Company and the 
Quebec Bridge Company provided for payment at prices per pound 
of material erected complete. There was no limit placed upon 
the former company as to the amount-of money the bridge should 
not exceed in cost, or was any sum mentioned that it would not 
exceed. No financial considerations governed the Pheenix Bridge 
Company in the design of the structure. The consulting engineer 
effected economy in cost by changing the specifications, and these 
changes lowe the efficiency of the bridge. In details not 
expressly covered by the specifications he also exercised economy. 
He endeavoured to reach an economical design, and the Phoenix 
Company did not think he carried this so far as to imperil the 
safety of the structure. 

Changes in unit stresses were made by Mr. Cooper, and were 
not submitted to the Phoenix Company for approval. Mr. Cooper 
merely talked the matter over with Mr. Szlapka as a brother 
engineer, but not, however, for the purpose of getting the wishes 
of the Phceenix Bridge Company. He then reached a decision of 
which the company was notified, and upon which it acted. The 
changes in unit stresses for compression members carried them out 
of the field of past experience in bridge construction and detail- 
ing, and did not follow usual practice. 

The Pheenix Company took all the time considered necessary for the 
study and preparation of plans, and Mr. Deans believed Mr. Cooper’s 
office also took all the time that they idered y. The 
examination of details and plans by Mr. Cooper's office was con- 
scientiously and carefully done. Discussions often arose, but Mr. 
Cooper's decisions always prevailed. All plans were approved by 
the consulting engineer. 

In a few instances, and late in the work, plans were sent to the 
shops for preliminary work before the actual approval by the con- 
sulting engineer, so that the company would be prepared to carry 
on the work promptly. This was done only in the case of plans 
of which the design and detail had already been established and 
approved by the consulting engineer. The company took the risk 
of possible alterations by him. Butin no instance was a single 
member of the bridge actually completed which was not in accord- 
ance with the final approved plans. 

The design of the details of the lower chord was discussed with 
Mr. Cooper, and his opinion was specifically obtained on the 
latticing and other details. Mr. Deans nad no interview with Mr. 
Cooper on this subject, but instructed his designing engineer 
particularly to submit the question of size of latticing of chords 
to Mr. Cooper. Mr. Szlapka later reported that Sir. Cooper 
advised him that the lattice angles were correct as shown on the 
approved plans. 

he Pheenix Bridge Company maintained an independent 
inspection of the shop work done by the Phcenix Iron Company. 
Every error, however small, was noted, recorded in a book, and alli 
these errors were corrected before the work left the shop. 

Special precautions were taken to ensure the safety of the bridge 
members during handling in transportation. The Phoenix Com- 

ny consulted with the superintendent of motive power of the 

ennsylvania Railroad Company and devised with hisrepresentative 
special schemes of loading. All large and heavy pieces were the 
subject of special consideration with the transportation companies. 
All members were carefully inspected as to distortion and injury 
during transit, after the members arrived at bridge site, and 
before they were erected in place. This inspection was by the 
representatives of both the Quebec Bridge and Railway Company 
and the Phenix Bridge Company. Only one member was injured 
in transit, being the shell frame of the south anchorage. One 
member was injured in handling at south storage yard, being 
chord 9 L of the anchor arm. One member was dropped in 
handling in the shops, slightly injuring it and one or two other 
smaller members, ese ras Hs were thoroughly repaired unde 
the direction and to the satisfaction of the inspectors, 














In response to one of the questions Mr. Deans paid the following 
tribute to A. H. Birks, who lost his life at the time of the 
collapse :— 

‘« A statement of Mr. Birks’ experience in no sense conveys a 
proper estimate of his ability, which was unusual for a man of his 
years. He was specially fitted by character and temperament for 
the work entrusted to him. His experience was as follows: — 

‘On March 22nd, 1902, we received a letter from George F. 
Swain, professor of civil engineering at Massachusetts Institute of 
cma cy Boston, suggesting the name of A. H. Birks to us as 
adesirable man for our engineering department. He wrote as 
follows :—‘ I also have an er good man who graduated in 
architectural engineering and has been taking a post-graduate 
course with me. His name is A. H. Birks. Birks is a man of 
exceptional ability in this line, and having taken all my work in 
structures is as well up in bridge work as building work. He has 
also had some experience, having worked one summer with a bridge 
company and one year in an architect's office, I believe. He is an 
exceptional map.’ 

“We gave Mr. Birks a position and he started to work in our 
drafting department and worked there for about six months. We 
soon found he had traits of character and ability that would fit 
him well for erection work, and he was transferred to the erection 
department, October 7th, 1902. 

*¢ Between October 7th and November 8, 1962, he was in the 
field on erection of plate-girder spans, N. and W. Bridge, Circle- 
ville, O. ; December 1st, 1902, to June 15th, 1903, on Central R.R. of 
N.J. plate-girder bridges at Wheelers Lock, Parryville, and Glen 
Onoko and the Lehigh River Bridge at Parryville which has 
through riveted spans ; June 18th to August 13th, 1903, southern 
railway bridges, Caswell, Tenn., Mascot, Ten., Knoxville, Tenn., 
Alexandria, N.C., Wolf Creek, Tenu., Jefferson City, all plate- 
girder spans, and Tennessee River Bridge, Straw Plains, Tenn., 
105ft., a deck plate girder structure. February 11th, 1904, and 
during the month he was inspector on southern railway bridges, 
James River Bridge, Lynchburg, Buffalo River Bridge, Rappahan- 
nock River Bridge, all through truss bridges. July 24th to 
August 3rd, 1904, at Deepwater, French Broad River, Hot 
Springs, N.C., on a 264ft. through pin span during the erection of 
the trusses. In March, 1905, at Jacksonville, Fla., examining the 
sites of two Atlantic Coast Line R.R. draw bridges, securing 
necessary information for preparing erection plans. In February, 
1906, at New London, Conn., arranging the method of erecting 
the Jorden Cove Bridge. During the intervals not covered by the 
atove, Mr. Birks was engaged on erection plans and details in the 
office at Pheenixville. 

‘“‘When the Quebec erection was taken up early in 1904 Mr. 
Birks assisted in all the preliminary studies, and continued on this 
work until the entire plan was fully developed and settled upon. 
Many of the features of this erection scheme, which worked out so 
successfully in practice, were due to Mr. Birks’ peculiar ability in 
this line. His familiarity with every detail of the erection scheme 
and the behaviour of the trusses during erection, his thorough 
technical training, his absolute reliability, decided us to appoint 
him resident engineer of the erection, and he was sent to Quebec 
in September, 1904. He was on the work during the working 
season, from that time until the date of the disaster, with the 
exception of the period during the ereetion of the main traveller, 
when Mr. C. W. Hudson was resident engineer. 

‘‘Mr. Birks was fearless, and was able to climb over the entire 
structure. He had a lovable character, and that about him which 
instantly demanded respect and confidence. He could have his 
orders carried out readily without friction. It would be difficult 
to find a man combining so many traits of mind and character 
which so eminently fitted him for the position of resident engineer 
of erection.” 

After the lower chords, including the details of shop and field 
supplies, were approved by the consulting engineer, the engineers 
of the Pheenix Bridge Company carefully considered the action of 
the field splices during the connection of the trusses and the 
camber movement of splices while the members were receiving 
their full dead load. A special camber blocking was designed and 
placed on falsework under. each panel point. This blocking was 
easily adjusted and free to move longitudinally. Special 
consideration was given to the bolting before the riveting of 
splices. Full instructions were prepared in advance of erection 
and incorporated in a book of instructions to the field force. The 
bolting was checked in person by the resident engineer and 
regular reports sent to Pheenixville. The action of the joints was 
noted and reported on printed forms as erection proceeded, by the 
resident engineer in charge of field instrument work. The action 
of the joints was also noted specially by the designing engineer 
and assistant engineer in charge of details during several visits to 
the bridge site. All of this was in addition to the regular erection 
supervision by the general foreman and his assistants. The splices 
were under the closest scrutiny at all times, and they acted as 
expected in closing to complete contact. No report was 
received at Phoenixville advising of anything wrong in connection 
with any splice until August 8th, 1907, in a letter from 
Mr. Birks, dated August 6th, 1907. In this letter he advised that 
one of the inside ribs at bottom of splice chord 7L—S8L, cantilever 
arm, was bent out of line, and enclosed a sketch of a dixphragm to 
be riveted between the ribs to hold them in their position. This 
proposed diaphragm was sent to Mr. Cooper by Mr. McLure on 
the same date as it was sent to the Phenix Co., but he did not 
approve it. Mr. Cooper never gave the company aty instructions 
concerning the matter. In a letter dated August 16th he desired 
before acting to get further information from his resident engineer, 
Mr. McLure. A letter from him on August 21st indicated that he 
had not yet reached a decision, and the matter was still in this 
unsettled state when the accident occurred. There were no joints 
in the anchor arm where a similar bend in the rib was noticed, 
they all lined up true and satisfactorily. : 

Chords 9L, anchor arm, and 9R and 8R, cantilever arm, were in 
perfect condition when they left Phcenixville. : 

The position of the wreckage indicated to Mr. Deans’ mind that 
a compression member, a lower chord in the anchor arm of the 
down-stream truss, failed first, and, immediately following, the 
compression member directly opposite failed. The failure of these 
two compression members permitted the anchor arm to move two 

nels toward the river. e lower chord of the cantilever arm 

ing relieved of support, forced the two shoes towards the shore, 
and broke off a lower section of the main-post. The down-stream 
chord anchor arm failing first, permitted the truss to drop 
vertically as well as horizontally, and had a tendency to pull the 
higher parts of the superstructure down stream. The pinnacles 
at the top of main post pointed in this direction in the wreckage. 

On August 29th, 1907, the Phoenix Bridge Company first learned 
from a letter of August 27th from Mr. Yenser that buckles were 
noticed in the webs of lower chord 9L of the anchor arm. Con- 
sultation then took place at Phcenixville between the engineers, 
shop officials and inspectors, and it was determined that the chord 
io A not be bending from aay excessive stress, as it was carrying 
only three-quarters of the working load for which it was designed 
and approved. The Phcenixville engineers then telephoned this 
conclusion to Mr. Yenser and Mr. Birks. During this conversation 
they notified the Phoenix Company that a portion of the bends had 
been in the webs for a long time. That since writing on August 
27th they had carefully watched and repeatedly examined the 
“hords and found there was no further movement, and that they 
had proceeded with the erection without waiting for advice from 
us. As this action agreed with the Phcenixville engineers’ com 
clusion they were told they had acted wisely in not stoppjng the 
erection. 

While a chord with bent webs, even though the bends are 
slight, is not capable of performing its functions as well as a per- 
fectly straight member, the bends in chord 9L noted on 
August 27th, and of which the company learned on August 29th, 
were not such as to shake the absolute confidence of years which 
all had in the entire structure. If the consulting engineer then 
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believed there was imminent danger and that all work should be 
stopped immediately, it was not necessary to inquire whether 
Mr. A. B. Milliken was at the site or not. Mr. Hoare had sent 
Mr. McLure to Mr. Cooper to report on the bends in chord 9Land to 
receive hisadvice. Mr. Hoare was in Quebec, and any message to 
him would have stopped the work instantly, as was done on a 
previous occasion by direction of Mr. Cooper. The testimony of 
others shows that Mr. Cooper on August 29th no doubt had no 
thought of imminent danger. ‘We all now see,” Mr. Deans 
testified, ‘‘what no one dreamed of before, that the compression 
chords were beyond any scheme of protection on August 29th and 
were failing under less than half the load for which they were 
designed and approved and were considered capable of sustain- 
ing without failure. While it is difficult, it is essential, in order 
to reach an accurate judgment, to keep in view the frame of 
mind every. one was in before August 29th regarding this structure 
and its strength, and the respect and confidence all had in the 
engineers responsible for its p aed and detail.” 

The bridge was designed in its general features by the engineers 
of the Pheenix Bridge Company. The details of the bridge were 
worked out in connection with the consulting engineer, to agree 
with the modified specifications which he had prepared, and all 
plans and details were approved by the consulting engineer, Mr. 
Cooper. 

e time for completion in the contract of June, 1903, was given 
as December 31st, 1906, and was fixed by the Quebec Bridge Com- 
pany. The Phenix Bridge Company believed this time was too 
short, and would not agree to be bound by it, and on the date the 
contract was executed letters passed between the two companies 
extending the time to December 3l1st, 1908. Mr. Cooper sub- 
sequently expressed his opinion in this connection, saying four or 
possibly five years would be required for the construction of the 
bridge, this long time being required because of the short working 
season for erection, and not because of other construction demands. 
As a matter of fact, the Phenix Bridge Company was unable to 
start on the work as early as had been expected because of the 
delay in the completion of the south approach to the bridge, and 
hence, notwithstanding due diligence on its part, the work could 
not have been completed for some time after December 31st, 1908. 
The Pheenix Bridge Company, when asked at the time of signing 
the contract and later, assured the Quebec Bridge Company and 
the Government that it would use every effort to complete the 
— within the contract period, but no promise was made to 

0 SO, 

In reply to one question Mr. Deans testified that he knew of no 
system of erection of a stiff frame which could be carried out 
without some form of a camber system. It was a mechanical 
necessity. This system had been used with success from the 
beginning of bridge construction, and in the Quebec Bridge was 
worked out in greater detail than ever before. A special camber 
blocking at each panel point enabled the erectors to keep the work 
in absolute control. As the dead load was applied and changes in 
anchor frame were taking place, the action of all joints was 
watched and reported, and it was found that the truss was 
behaving exactly as expected, and it continued to do so up to the 
time when all joints had a full and complete bearing. 


(To be continued. ) 








BOILER TUBE SCALING TOOL. 


THERE are many types of boiler tube scaling tools now 
made which more or less perform their work satisfactorily. 
Several of these, however, do not give good results 
when the scale varies, is not of uniform hardness in different 
parts of the tube, or where the scale is not of a uniform 
thickness. In such cases there is a tendency to hammer 
the tube severely, and at times to cut them. It is with the 
object of overcoming these difficulties that the scaling tool, 
which we illustrate below, was designed. It is the inven- 
tion of Mr. E. S. Ratcliff, who recently gave us an oppor- 
tunity of witnessing the tool at work. As will be seen 
from the accompanying engravings, its sphere of useful- 
ness is limited to straight tubes. The tool, which is 
made by John Miles and Co., Limited, of Hawley’s Wharf, 
Brentford, consists of a combination of a special cutter 
head and a pneumatic hammer. The cutter head is the 
chief feature of interest, and its shape is clearly shown in 
Fig. 1. The cutters are fixed radially in the cutter head, 
and are sixin number. Their function is to cut away the 
scale as they are. pressed on to it by the percussive action of 
the hammer. There is no mechanical rotary motion, all the 
turning that is required being done by hand. The shank of 
each cutter passes through a radially elongated hole in the 














Fig. i—CUTTER HEAD OF TUBE SCALER 


disc A. But, in order that the cutters may all protrude 
c'rcumferentially from the disc by the same amount, 
it is necessary that the centres of all the shanks shall be 
equidistant from the centre of the disc. This is 
brought about by another disc B which slides on to a 
boss at the back of the disc A. Several discs similar 
to B, but having slightly varying distances between the 
centres of the holes through which the cutter shanks pass, 
are supplied with each tool, so as to allow for inequalities 
in the size of the tubes to be scaled. This is particularly 
desirable in the case of cast iron tubes as used for 
economiser work, for it is surprising how these tubes differ 
in diameter. This method of setting the cutters is simple 
and effective. In all cases the cutters are set yin. less in 





diameter than that of the tube, and it is claimed that the 
percussive effect of the hammer will cause the remainder 
of the scale to drop off. They are turned and ground 
parallel for about 3;in. to jin. from the cutting edge, and 
this short parallel piece takes a bearing on the tube. 

The method of connecting the hammer to the cutter 
head is shown in Fig. 2. The cutter head fits on to the 
tool shank and is secured there by a nut. The torsional effect 
due to twisting the tool when at work is taken through the 
key. The hammer cylinder is threaded at the lower end, and 
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Fig. 2—ATTACHMENT OF HEAD TO HAMMER 


on to it is serewed the front end cover, which is maintained 
in position by the lock nut. The hammer head strikes 
against the stud, transmitting the blow through the tool 
shank to the cutter head. The tool is brought back into 
position by means of the strong spiral spring which is 
situated between the collar on the tool shank and the front 
end cover. The sketch—Fig. 3—shows how it is guided in 
the tube when once the cutters have been fairly started. The 
handle for turning the tool round whilst it is working is also 
shown in this view. When Babcock and Wilcox boiler 
tubes—Fig. 4—are to be cleaned a special V guide and 
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Fig. 3—-METHOD OF GUIDING 


clips are fitted across the front frame of the boiler by means 
of bolts provided for the purpose. The V block is then 
adjusted centrally with the tube to be scaled, so that the 
lengthening piece, which acts as a guide as well as carrying 
the air supply to the hammer, can rest in the V. This 
arrangement is not shown in Fig. 4. We are informed that 
the best results are obtained with an air pressure of from 
80 Ib. to 100 1b. per square inch, the heavier pressure being 
necessary only when thick and hard scales are being dealt with. 

We recently saw the tool at work upona Green’s economiser 
having 192 tubes of the standard size. The scale was very 





Fig. 4—SCALING A BABCOCK BOILER 


hard, and had been allowed to accumulate for the past five 
years. It was fin. in thickness at the hot end, gradually 
getting thinner towards the other end. The scale was 
chipped off the tube for the first 6in., and then there was no 
difficulty in starting the cutter. The speed of cutting 
was not’ observed, but we are told that in actual work one 


| of these cutters had removed a #in. scale from a 4in: tube 


at the rate of 3in. per minute. The work, when completed, 
was very satisfactory, the tube being cleaned uniformly for 
the whole length. There were no signs of the cutters having 
touched the tube in any place, nor did we hear that noise 
which immediately warns the operator when the cutters 
were touching the tubes. There was just a thin film of 
scale left on the tube. It appears to us, from the design 
of the cutters, from the fact that the blow is axial with the 
tube, and that sometimes three and always two guides are 
used, it is impossible for the tool to touch the tubes. 








HYDRAULIC STAMPING PRESS. 


A LARGE hydraulic press has recently been manufactured 
by Messrs. Fielding and Platt, Atlas Works, Gloucester. It 
has been primarily designed for the rapid manufacture of 
ventilator heads for vessels, and other purposes, and it is 
capable of stamping these heads with orifices up to 4ft. in 
diameter. A complete range of dies for 6in., 9in:, 15in., 18in., 
and 24in. ventilator heads is provided. The press, which is 
illustrated in Fig. 1, is claimed to effect a great’ saving in 
time as compared with the slow and laborious-production- by 





hand; the method of procedure being to insert a cojg tea 
sheet, from which is stamped a complete half of a ventilate 
head at one stroke. An example of one of these stampin or 
shown in Fig. 2. After the fin has been trimmed wry 
two halves are riveted together in the usual manner, We 














ig. 1—HYDRAULIC STAMPING PRESS 


are informed that the output of the press varies from about 
30 stampings per hour in the case of the smallest size 
to 8 stampings per hour in the case of large ventilator 
heads with 4ft. orifices. A feature about this press to which 
the manufacturers call attention is that a large variety of 
other stamping work can be done with suitable dies. It will 














Fig. 2—HALF VENTILATOR HEAD 


be seen that the press has three main rams, which are 
capable of allowing vasious pressures to be obtained to suit 
the work to be done: The stroke is 5ft. 


TRADE SCHOLARSHIPS FOR Boys.—The London County Council 
has recently been devoting considerable attention to the establish- 
ment of trade schglarships for boys. These scholarships are 
intended ‘to offer to boys who are about the age of thirteen or 
fourteen opportunities of going through courses of technical 
instruction at polytechnics and technical institutes, with a view to 
qualifying themselves for some skilled occupation. Boys who 
desire to become engineers may compete for scholarships at the 
technical institutes at Paddington and Poplar and at the Borough 
Polytechnic. Boys who wish to enter the building trades may 
compete for thé scholarships at the Council’s building trade schools 
at Brixton or the new Beaufoy Institute at Kennington. Boys 
who prefer the woodwork industries may try for the scholarshi$ 
at the Shoreditch Technical Institute or at the School of Art 
Woodearving. Other trades are also provided for at the Central 
School of Arts and Crafts, where boys can learn silversmithing, 
and at the Borough Polytechnic, where instruction is given in the 
printing trades, leather trades, and other industries. Scholarships 
in gardening are also offered, tenable at the Royal Botanic 
Society’s § hool of Gardening in Regent’s Park. The above 
scholarships carry with them free instruction at the technical 
school, together with maintenance grants of £10 for the first year 
and £14 for the second*or succeeding years. They are confined to 
boys who residgjwithin the area of the County of London. Those 
who desire’ farther information on these scholarships should apply 
to the. Executive Officer, London County Council, Education 
Department, Victoria Embankment, W.C. 








tee 
ator 
8 ig 
the 
We 








Maron 27, 1908 


THE ENGINEER 








333 





= 


THE STEAM LAUNCH CONSTRUCTOR: 


SIMPSON, STRICKLAND AND CO., 


LIMITED, DARTMOUTH, ENGINEERS 








TWO NEW STEAM LAUNCHES. 


WE are able this week to give illustrations and particulars 
of two different but equally interesting types of boats which 
have recently been construeted by Simpson, Strickland and 
C»., Limited, of Dartmouth. This firm, as is generally 
known, made its reputation by building excellent little 
launches as tenders to large steam and sailing yachts. But 
the gradual decay which has taken place in yachting during 
the last few years has compelled the management to 








Fig. 1-ENGINES OF THE CONSTRUCTOR 


seek for a more extended field for their productions. 
In the engraving above, an illustration is given of the 
Constructor, a boat which was designed by the firm asa fast 
launch to enable the inspectors of large harbour construc- 
tion companies to move rapidly about the works, and it 
was, therefore, designed as an ordinary open boat. The 
principal dimensions are, length 50ft., beam 9ft., depth of 
hull 4ft., the skeg projecting some few inches below the line of 
thekeel. The hullis built of steel, the platings varying in thick- 





damage in a high wind. Extra strong bollards are fitted so 
that the launch can be used for light towing if required, and 
canvas washcloths are provided to help to keep her dry 
in a sea way. 

The machirery consists of a pair of inverted compound 
surface condensing engines having cylinders 7in. and 14in. in 




















Fig. 2—BOILER OF THE CONSTRUCTOR 


diameter by 84in. stroke, giving 80 indicated horse-power at 
about 300 revolutions per minute. An illustration of this 
engine is given in the engraving, Fig. 1. .The feed and air 
pumps are driven direct off the crosshead without the inter- 
vention of rocking levers, which is the usual practice of the 
firm. The valve gear is of the ordinary Stephenson type, with 
slotted link and reversing lever. The cylinders are supported 
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Fig. 3-THE STEAM LAUNCH SIRIUS 


ness from #gin, todin. with three jy steel watertight bulkheads. 
There is no keel bar, the keel plate being +in. steel, stiffened 
by a double angle keelson 14in. by 1gin. by fin. There is a 
short deck forward, underneath which is a chain locker. Aft 
of this there is a large well for passengers, and the boat 
is steered from the forward end of this well. Then comes 
the machinery amidships and a small well aft of it. The 
woodwork is of teak. The boat is covered from one end to 
the other with @ canvas awning carried on steel stanchions 
and a Specially arranged framework to protect the canvas from 


on steel columus, and the guides are carried on the back. 
On leaving the low-pressure cylinder the steam passes through 
a condenser of the outside type, which is made of galvanised 
steel. There are no new features in the design of the boiler 
which is shown in Fig. 2. It is of the firm’s usual 
design and works at 150 lb. pressure. It has no assisted 
draught beyond the blast. 

The boat ran her trials at Dartmouth a short while ago, in 
the presence of a representative of the owners, and made a 


measured half mile. .In mancuvring and other respects, we 
are. informed that she proved to be very satisfactory, 
and her cutaway stern enabled her to be turned in a very 
short radius. 

The second boat, the Sirius—Fig. 3—is also for abroad, and 
will be used for a similar purpose. lt has, however, to make 
much longer journeys, and for this purpose has been fitted 
with cabins and sleeping accommodation. The hull has a 
length of 53ft. overall, the counter stern giving 3ft. addi- 
tional deck room. The beam in this case is 10ft. and the 
depth 4ft., whilst the draught is only 2ft. 10in. A large teak 
superstructure gives fully 6ft. head-room in the cabin forward, 
which is partitioned off by acurtain, making two good sleeping 
cabins. Aft of this there are pantries and a lavatory. The top 
of the cabin makes a convenient deck, which is protected 
from the sun by a canvas awning carried on stanchions, which 
are hinged to allow the boat to pass under bridges. All the 
windows have Venetian shutters to protect them from the sun, 
whilst all the windows and doors are fitted with mosquito 
curtains. There isa short deck aft of the cabin, behind which 
comes the machinery, which is only protected by a steel 
coaming, but there isa teak and glass skylight over the 
engines. There is a galley aft of the machiner7, and further 
aft still comes the entrance to the engineers’ berth, which is 
partially under the galley. The boat is steered at the aft end 
of the cabin. Owing tothe shallow water in which the vessel 
has to work. the draught is only 2ft. 10in., while her straight 
keel minimises the danger of damage to the propeller should 
she be grounded. 

The machinery is somewhat interesting in that it consists 
of a small high-speed set of triple-expansion engines to 
reduce vibration as much as possible. The cylinders are 
44in., 74in., and 1lin. in diameter by 54in. stroke. giving 
45 indicated horse-power at 600 revolutions per minute. The 
valve gear is of the Stephenson link type carried on a way 
shaft at the back of the engine. The feed and air pumps are 
driven off the crosshead by rocking levers. The cylinders, 
which are arranged with the low-pressure in the middle, are 
carried on turned steel columns, stiffened by diagonal stays. 
The condenser is of the same type as in the preceding case, so 
saving the need for a circulating pump. It also is of gal- 
vanised steel tube. The boiler is of the firm’s vertical tube 
Kingdon type of the latest pattern, the water space not being 
carried below the bottom tube plate, and working at a pressure 
of 175lb. per square inch. The boat carried out her speed 
trials at Dartmouth in the presence of an inspector for the 
owners, and gave a mean speed of over ten miles per hour, 
a mile in excess of the contract, and was then steamed round 
to Liverpool, whence she was shipped to her destination. 

The above are two samples of the large number of boats 
turned out by the Dartmouth firm last year, from an 83ft. 
twin-screw yacht to a 25ft. Government pinnace, and includ- 
ing several 45ft. wood launches for police service with a 
speed of 16 miles per hour, and a 38ft. steel river boat with a 
speed of 20 knots, and many pinnaces for a foreign Govern- 
ment and others. 





WEIGHT ADDING MACHINE. 


No doubt many of our readers will remember a small 
calculating machine for adding up sums of money which we 
described in our issue of August 17th, 1906. It was made by 
the British Calculators, Limited, of Invicta Works, Belfast- 
road, Stoke Newington, N., and the same firm has now 
brought out a very similar instrument for adding up tons, 
hundredweights, quarters, and pounds. It iscalled the ‘‘ Bri- 
Cal’’ weight adding machine, and measures only 6gin. in 
diameter by gin. in thickness. The method of working is 
exactly similar to the money calculator made by this firm, 
and is simplicity itself. 

On the face of the instrument there are four concentric 
slots, through which the teeth on the edges of four wheels 
can be seen. Along the underside of each slot are figures 
denoting respectively pounds, quarters, hundredweights, and 
tons. By inserting a style in between two teeth of the wheel, 
opposite to the figure indicating the load which it is required 
to add, and by moving the wheel round to the right till it 
will go no further, that weight is added to the load which is 
already recorded in some show holes near the middle of the 
instrument. The chances of making a mistake are reduced 
to a minimum. The value of the instrument would be 
enhanced if the pounds readings were sub-divided into 
half-pounds, and even quarters if this could be done without 
unduly complicating- the mechanism. -The machine records 
up to 500 tons, after which the number of times 500 has been 
registered must be remembered, and in this manner there is 
no limitation to the capacity of the machine. 





NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the Ad- 
miralty : 
Engineer-Commanders. —J. A. Richards, to the Shannon, on 
commissioning ;. H. Gaisford, to the Vernon, additional, for Port- 
land Torpedo Range; F. Hore, to the Albemarle ; H. Basson, to 
the Ariadne ; C. J. James, to the Duke of Edinburgh, on recom- 
missioning ; W. Whittingham, G. A. Haggarty, H. Hawkins, 
F. T. George, and A. Hills, to the Victory, additional, for oil fuel 
course ; W. R. Parker, to the Tamar, additional, for Wei-hai-wei. 
Engineer-Commander W. F. Pamphlett has been promoted to the 
rank of Engineer-Captain, with seniority of January 21st. 
Engineer-Lieutenants.—F. A. Gordon, to the President, addi- 
tional, as assistant to Engineer Overseer at Messrs. Vickers, Son, 
and Maxim’s, for construction of submarines; R. Walker, to the 
Britannia ; 8. G. Nancarrow, to the Leander; J. A. W. Bounevialles 
R. A. Lee, and 8. Duncan, to the Shannon, oncommissioning ; A. J.C, 
Moore, to the Sapphire, additional, for the Leopard; E. H. T. 
Meeson, to the Blenheim, lent for the Exe, temporary ; J. Bowing. 
to the Vernon, additional, for duty at torpedo depdt and ranges ; 
H. Hammond, to the Blenheim, for the Earnest ; J. W. Forbes, 
to the Berwick ; L. R. Croisdale and M. E. T. Baker, to the Presi- 
dant, additional, for service in Comptroller’s Department as Engi- 
neer Inspectors ; W. I’. Rabbidge, to the Exmouth; H. M. Att- 
wool, E. J. Connors, and W. Waters, to the Duke of Edinburgh 
on recommissioning ; J. Hughes, tu the Victory, lent for oil fuel 
course ; G. H. Fletcher, to the Blenheim, additional, for the Wear ; 
T.F. Brown, to the Ocean; F. ©. Fisher, to the Hecla, for the 
Brazen; E. F. Baker, to the Argyll, as acting interpreter in 
German ; F. W. Sparrow, to the Venus ; LI. Cook, to the Hecla, 
additional, for the Myrmidon; J. D. Wilson, to the Sapphire, 
additional, for the Leven ; J. Hamilton, to the Victory, additional, 
lent for oil fuel course. 

Engineer Sub-Lieutenants.—E. Tiff, to the Shannon, on com- 
missioning ; F. B, Minhinnick, to the Duke of Edinburgh, on 





speed of just over 11 knots asa mean of six runs on the 


recommissioning. 















334 


THE ENGINEER 


Marcu 27, 1908 





——— 
— 





THE APPRENTICE SYSTEM OF THE GRAND 
TRUNK RAILWAY, CANADA. 


THE adoption of the apprentice system in the loco- 
motive department is making considerable progress on 
the larger railways in the United States, and the Grand 
Trunk Railway, of Canada, has had such a system in use 
for some years, From a description of this in the 
American Engineer we take the following extracts. It 
will be seen that it includes shop work and a training in 
mechanical drawing, arithmetic, and applied mechanics. 
This railway has now about 230 apprentices, and the 
results of the system described are said to be very satis- 
factory. 


The difficulty of obtaining good apprentices almost immediately 
disappeared upon the establishment of the present system. Under 
the old system, when the entrance requirements were not so rigid, 
parents would take their boys out of school at thirteen and have 
them work at some other shop for two years, and then have them 
start to work at fifteen in the railway shops. Now it is necessary 
for them to keep the boys at school longer in order that they may 
be able when they enter the service of the railway. In addition 
to recruiting the force in the shops, and providing the company 
with a better grade of mechanics, a number of the boys have 
developed into first-class draughtsmen, and have been found to be 
much more valuable to the company than the average draughts- 
man, who has little or no shop experience. 

Entrance requirements.—The applicant must be between fifteen 
and eighteen years of age, and must file his application with the 
district locomotive superintendent, showing his age, the grade to 
which he had advanced before leaving school, and any pcsitions 
he may have held since. If a medical examination proves satisfac- 
tory, he is given an office examination. This includes a test in 
eyesight and reading, while his hearing and spelling are tested by 
writing a letter from dictation. It also includes simple arithmeti- 
cal examples. If the applicant passes this examination, he is 
required to copy the written part of it in a record book, so that a 
complete record of his ability from the day he enters the service 
will be on file. If he fails to pass, he may, if thought advisable, 
be given a place as a rivet or hammer boy. These boys are taken 
cn probation for one season, and if at the end of that time they 
are still unable to pass the apprentice entrance examination, they 
are dismissed from the service. 

Tudenture.—The apprentice is indentured for the term of his 
apprenticeship, the papers being signed by himself and his parent 
or guardian. He must not join any organisation which claims or 
attempts to control his action or labour in any way. He is 
required to attend the evening classes for instruction in mechanical 
drawing and mathematics. If during the first year of his appren- 
ticeship he should prove unfitted, physically or mentally, to acquire 
the trade, the agreement becomes invalid. The company is 
allowed to retain 24d. per day of his wages, which will be paid 
to him at the end of his term upon the faithful and full per- 
formance of his apprenticeship duties. The company also agrees 
to pay him a bonus of £5 when his apprenticeship has been satis- 
factorily completed. The schedule of wages for the term of 
apprenticeship is shown on the indenture papers. It is claimed 
that this system has a tendency to keep the apprentice better 
satisfied and to have him become more interested in his work. It 
also prevents other concerns from tampering with him and getting 
him to leave the railroad company after it has given him partial 
instruction in the trade, and he is beginning to become useful to 
the company. 

Shop training.—The apprentice may be assigned to either the 
blacksmith shop, boiler shop, or any shop, other than the machine 
and erecting shop. | Here he is required to remain for a period 
varying from six to nine months. He is given an instruction book 
whick eovers his entire apprenticeship and contains the answers to 
questions which he will be required to answer correctly before 
being promoted from one class of work to another. This book is 
about 4in. by 7in., has heavy cardboard covers and contains about 
twenty-five pages. Before being promoted to the machine shop, 
which is the next step, and where he will be started to work on a 
drilling machine, he must pass an examination as outlined in the 
text-book. If he cannot pass, he is put back in the shop in which 
he was working and the next apprentice in line is examined, and if 
successful is promoted. If the first apprentice cannot pass the 
examination the next time there is an opportunity for promotion 
he is dismissed from the service, or is given some minor position 
outside of the trade. 

Apprentices in machine work and fitting are required to serve 
tive years ; apprentices in other departments are required to serve 
only four years. ese latter must pass the entrance examina- 
tion and the first of the examinations in the text-book, the same 
as the machinst apprentices. After that they rely for their shop 
training entirely on the foremen and are only required to take 
the yearly examinations in drawing and mathematics. 

As the shops are practically all operated on a piece-work basis, 
and the apprentices are pro-rated with the journeymen, it is not 
thought necessary to have special shop instructors, as it is to the 
interest of the journeymen to see that the boys understand their 
work properly. 

\ record of the shop work of each apprentice is kept by the 
chargeman, under whom the boys are working, and are examined 
hy the foreman and sent to the master mechanic’s office each 
month. 

Class work.—The apprentices are required to attend evening 
classes--7.30 to 9.30—twice a week from October to April. These 
are in charge of competent instructors, and the course includes a 
thorough training in mechanical drawing, arithmetic and applied 
mechanics. This instruction, together with the necessary material, 
except the drawing instruments, which must be provided by the 
apprentices, is furnished free of charge by the company. The 
boys are not paid for the time put in in the class room. Appren- 
tices who do not attend the classes regularly, and do not havea 
good excuse for not doing so, are discharged. 

A carefully prepared drawing course has been laid out, which 
can be covered by the average apprentice in about three years. 
After that he is asked to draw different parts, making his own 
rough sketches and working directly from the object, and without 
special instruction. He is also given practice in making general 
or assembled drawings. When the apprentice first reports to the 
class he is given instructions in a blue print pamphlet as to how to 
go about his work and use his tools, also information as to the 
method of laying ont his drawing sheet, lettering, figuring, &c. 
No time is wasted on geometrical exercises. The first part of the 
course consists almost entirely of re-drawing the exercises to a 
different scale, the subjects treated being such as the apprentice 
is familiar with in connection with his shop work. They begin 
with levers, links, bolts, &c., and end with a driving axle-box. 

In connection with the mechanical drawing, the apprentice is 
given a course in practical mechanics, which is outlined in a book 
prepared by Mr. Powell, the chief draughtsman, for the use of the 
class instructors. The apprentice is first given problems in simple 
arithmetic, and as he becomes proficient in this is gradually 
advanced until, at the end of his apprenticeship, he is expected to 
have a good working knowledge of the simpler laws of mechanics 
and the properties of materials. 

In the spring, examinations in drawing and mathematics are 
held over the entire system, inwhich every apprentice is required 
to participate. Five sets of questions are prepared, one for the 
apprentices in each year. The papers are all numbered and the 
boy’s name, with the nvmber of his paper, is placed in a sealed 
envelope, which is sent with the examination papers to the office 
of the chief draughtsman, who examines and marks them. To 
encourage the boys in theirstudies, prizes are offered to those who 





have the best standing in each class at each shop. Special ‘prizes 
are also given to the apprentices, in each class, having the highest 
standing on the system. The class obtaining the highest average 
on the system is also given a special prize. e boys take a great 
interest in this competition, and there is keen rivalry between the 
apprentices in each shop and between the various shops, Many of 
the boys devote considerable time out of class in studying along 
the lines prescribed in the course, in order to make a more credit- 
able showing at the examinations. The railway company has two 
scholarships at McGill University which are open to the appren- 
tices making the best records. 

Graduation.—-At the end of his term the apprentice is required 
to take an examination in shop practice. If he passes this, and 
his record in the shop has been satisfactory, he is granted a certifi- 
cate of apprenticeship, and is given a bonus of £5, in addition to 
the percentage of his wages which has been held by the company. 
He is then given journeyman’s wages, the rate depending upon 
his past record. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Pig Iron Improvement. 

THERE is no giving way in the revival attaching to the 
pig iron market. The continued strength of the Glasgow and 
Cleveland Exchanges is exercising an excellent effect here, and at 
Birmingham this (Thursday) afternoon ‘‘ a better market”’ was the 
general verdict of raw iron salesmen and makers. Last week’s 
rise of Is. per ton in forge irons was fully maintained, and it is 
safe to say that the day’s market was, on the whole, the strongest 
that has been registered this year. Confidence was greater, and 
more selling was recorded. In some cases that were mentioned 
makers limited buyers’ offers to buy forward to one-half the 
desired tonnage. Clearly the expectation exists on the part of 
furnace owners that things are going to be better. The more for- 
tunate producers reported that they had disposed of about three 
months’ output. Old quotations were withdrawn in these cases. 
Sellers found the same pressure for supplies, immediate aeliveries 
being required on account of contracts placed. This, coupled with 
the fact that generally there is no remaining anxiety as to the dis- 
posal of output of the furnaces in the near future, made quotations 
firmer. Prices are quoted :—Northampton forge iron, delivered 
Birminghem or equa!, 49s. to 50s.; Derbyshire iron, 52s. to 53s. ; 
and North Staffordshire, 52s. 6d. to 53s. 6d. South Staffordshire 
irons were :—Commonu forge, 49s.; part-mine, 52s. 6d. to 54s.; and 
best all-mine, 82s, 6d. to 87s. 6d. 


The Drop in Steel Plates. 
The drop in rolled steel prices of 10s. per ton in boiler 

plates and 5s. in girder plates by the Midland Steelmakers’ Asso- 
ciation is confirmed this week. The reduction is somewhat unfor- 
tunate, however, since except in bridge material in connection 
with railway developments the Midland makers state they are 
experiencing a good d. The decli 





had been no reduction in Scotland it is safe to say there would 
have been none in Staffordshire. However, whatever the northern 
steelmasters dictate the other districts now-a-days seem compelled 
to follow, regrettal-le as the circumstance may be. In angles the 
fall is only 3s. 9d. per ton, and in mild steel bars 2s 6d. per ton. 


; boiler 


Revival in Steel Half Products. 

The revival in steel half products briefly notified last 
week is equally marked this. An advance of 2s. 6d. to 3s. 9d. per 
ton upon the late minimum is announced by Midland sellers of 
native sorts. This is the first advance this year, and it is extremely 
gratifying. The firmer prices of German billets and sheet bars 
lately recorded has presented native steelmakers with an oppor- 
tunity of making increased sales, and this they have done so 
effectively that they are now able to command better values. The 
recent figure of £4 12s. 6d. for native sheet bars is becoming 
extinguished, and £4 lis. to £4 l7s. 6d. is being quoted by sales- 
men this week. These latter are very glad to see the change 
which has come over the market, and may trusted to make the 
most of their opportunities. Complaint is made this week by some 
of the ironmasters of what they term the unfairness of German 
and Belgian competition. They say that while they have been 
liberal buyers of German and Belgian billets—and many of the 
contracts have still some time to run—the continental makers are 
repaying by now competing in the English market with supplies of 
finished steel in the form of bars, sheets, &c. 


Finished Iron Trade. 

Little — indeed, nothing — that is satisfactory can be 
reported of this branch. Specifications are slow in arriving, and 
the works have not sufficient orders to keep them fully occupied. 
In some branches business is seriously affected by the cheaper 
rates for steel, and customers buy the latter in preference. 


Reduction in Tube Prices. 

This week an increase in gross discounts of 24 per cent., 
which means a reduction on the net selling rates of between 74 per 
cent. and 84 per cent., has been officially announced in the prices 
of wrought iron tubes for the home trade. The reduction applies 
to all the English and Scotch makers, and affects alike gas, water, 
and steam tubes and fittings. The revision is dictated by the fall 
in the cost of materials. The new discounts now become :—Gas 
tubes, black iron, 70 per cent., and galvanised, 57} per cent. ; 
water tubes, black, 674 per cent., and galvanised, 55 per cent. ; 
steam tubes, black, 624 per cent., and galvanised, 50 per cent. 
The discounts on fittings are 5 per cent. additional on al! descrip- 
tions. Export trade prices are not altered. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, March 25th. 


March Happenings in Pig Iron. 

DurinG the month of February there was a dull feeling 
experienced by all interested in iron and steel, and although in 
some respects there has been a ‘‘ spurt” during the past month in 
Scotch and Middlesbrough brands especially, the outlook is far 
from reassuring. At the time of writing efforts are being made to 
put up prices of Derbyshire and Lincolnshire, and to some extent 
this has been successful, though we have it, on good authority, 
that the ideas of makers have not been responded to by 
the .trade. There bas been no change to note in Lancashire 
foundry iron, of which there has been no great quantity 
offering here, and prices close nominal. Lincolnshire closes 
about 1s. per ton more as compared with the opening of 
the month, and Staffordshire is about 6d. to. Is. per ton 
more. Middlesbrough open brands have followed the course 
of warrant iron, being quoted at opening of March at 59s. 7d. to 
59s. 11d., closing at 60s. 10d. In Scotch prices showed an upward 
course until nearly the end of month, yet they fell off somewhat. 
Generally speaking, the price may be said to bes. per ton higher 
as compared with the opening. Hematite iron has been, if any- 
thing, a shade weaker. Although there was a large attendance on 


is certainly at variance, 
with the market tendency in several other directions, and if there’ 





the Manchester Iron ’Change on Tuesday, there was very jiti| 
actual business doing, and the market closed weaker, notwith. 
standing the fact that makers were in some cases asking a premiyy, 
on official rates for Lincolnshire. Forge iron shows little or a 
change. 


Finished Iron. 
Quiet demand, and, if anything, there is an easier feeling 
all round, ad 


Steel, 

Continues to decline, and bars and plates for tank, virder 
and bridge work have followed the course of prices in other entres, 
and most sorts rule from 2s, 6d. to 7s. 6d. per ton lower. Eng: 
lish billots are on the easy side, but foreign remain steady. |t ix 
noticeable that there has been a considerable amount of foreign 
competition in all classes of steel during the month. 


Copper. 
Manufactured is in quietly steady request. Sheets ad. 
vanced about £2 per ton, but there was no change in tubes, 
Rolled brass and brass wire the turn dearer. 


Sheet Lead. 
About 10s. per ton higher. 
English\Tin Ingots. 


Are generally £3 to £4 per ton over last week. 


Quotations. 

Pig iron : Lancashire No. 3 foundry, 60s. ; Lincol:.s! 
54s.; Staffordshire, 54s, to 54s. 6d.; Derbyshire, 55s. to 55s. 6d,; 
Middlesbrough, open brands, 60s. 10d. Scotch: Gartsherric, (4s, 
to 64s. 6d.; Glengarnock, 63s. to 63s. 6d.; Eglinton, 62s.; Dalmel- 
lington, 61s. 6d., delivered Manchester. West Coast hematite, 
61s, to 62s.; East Coast ditto, 59s. to 59s. 3d., both f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 62s. to 62s. 6d.; Glengarnock, 
61s, to 61s. 6d.; Eglinton, 60s.; Dalmellington, 59s. 6d. Delivered 
Preston: Gartsherrie, 63s. to 63s. 6d. ; Glengarnock, 62s, to 62s. 6d. ; 
Kglinton, 61s.; Dalmellington, 60s, 6d. Finished iron: Bars, £7 - 
hoops, £7 12s. 6d.; sheets, £8 5s. Steel: Bars, £6 7s. bu. to 
£6 10s.; hoops (official), £7 15s. ; sheets, £7 17s, 6d.; boiler plates, 
£7 12s. 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 10s. ; English billets, £5; foreign ditto, £4 10s. to £4 1vs. 6d, 
Copper: Sheets, £77 ; tough ingot, £64; best selected, £64 ver 
ton; copper tubes, 9?d.; brass tubes, 7#d.; condenser, &#d. rolled 
brass, 6 s brass wire, 6d.; brass turning rods, 6}d.; yellow wetal, 
64d. per Ib. Sheet lead £17 per ton. 
to £144 per ton. 

Lancashire Coal Trade. 

The Lancashire coal trade does not improve, and on 
Tuesday there was a distinctly weak feeling on the Coal Exchange 
here. There has been a fair clearance of house coal, but the close 
was quiet, and stock is accumulating to some extent in Lancashire 
owing to increased output and the competition from Yorkshire, 
Derbyshire, &c. Shipping coal has been exceedingly quiet. In 
view of the Eight Hours Miners’ Bill becoming law at some future 
period, it has now been stated definitely that 1s. 6d. per ton will be 
added until the expiration of any particular contract. 


English tin ingots, £143 


BaRROW-IN-FURNESS, Thursday. 


Hematites. 

There is a much less satisfactory report to give of the 
hematite iron trade of this district this week, as the demand has 
again fallen off, and there is reason to look forward to much 
quieter times in the trade. For some time past there has been a 
gradual shrinkage in the demand for crude iron on the part of 
makers of steel, and there is now the certainty of a still smaller 
demand from this source, as the directors of the Barrow Stee! 
Company have decided to close down their steel works for two or 
three months from the beginning of April. These works, when in 
full operation, employ about 1500 workmen, many of whom have 
been out of work for some time, and relief works have had to be 
established to meet the demand of the distressed. This action, 
which is likely to be followed by other steel making concerns 
in the district, will mean a smaller demand for pig iron, and 
makers have either to face a further reduction of output or begin 
to increase the stocks of iron held in the district. The stocks remain 
very smail at present, totalling only at 6500 tons in warrant stores, 
and at about 25,000 tons at makers’ yards. Special hematites are 
in very small demand. The trade in ferro-manganese is small, and 
very little charcoal iron is now being sold in the district. lron ore 
is éasier in price at 10s. 6d. per ton at mines for good average 
qualities, and a large number of miners have recently been paid 
off, as raisers are curtailing their output. 


Steel. 

The demand for steel rails has almust fallen off, and there 
is not much business being done in the shipbuilding material trade. 
The orders for the latter are mostly on local account. Prices are 
easier, with heavy rails at £6 net f.o.b., and heavy plates at £6 os. 
net cash. The latter price prevents makers making any profit on 
the output. Merchant steel is very quiet. Steel makers generally 
are handicapped in this district on account of the dearness of fuel 
as compared with makers elsewhere who are alongside the 
collieries. 


Shipbuilding and Engineering. 

Vickers, Sons and Maxim launched this week the express 
turbine steamer Ben-ma-Chree, built to the order of the Isle of 
Man Steam Packet Company. She is to carry 2500 passengers, 
and is to steam at 24 knots. She will be the fastest Channel 
steamer afloat, and is to be on her station early in June. 
There is less activity in the engineering trades, and some men 
have been paid off. “The keel was laid at Barrow this week of the 
British battleship Vanguard. 


Shipping and Coal. 

Continued inactivity prevails in the shipping trade at 
West Coast ports. During last week the exports were 7/25 tons 
of iron and 4182 tons of steel, a total of 11,910 tons, against 18,249 
tons in the corresponding week of last year—a falling off of 6639 
tons. The total shipments this year to date is 115,182 tons, 
against 204,047 tons in the corresponding period of last year—a 
decrease of 88,865 tons. The consumption of coal and coke 1s 
small, but prices are well maintained. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Business Position. 

In the coalfield affairs are now affected by the peseos 
of the year, which is ordinarily, in about all descriptions, a perio¢ 
of incertitude. Steam coal is awaiting the re-opening of the 
shipping trade, and the market is consequently rather worker, as 
is customary in the closing month of the opening quarter. I om 
coal is similarly affected, and smaller coal, though official quota- 
tions are unchanged, can occasionally be had on somewhat ~~ 
terms. A little more firmness is reported in the iron market, an 
more transactions, though not in large quantities, have taken 
place. The general coedtiion of the military, marine and railway 
materia] industries remains unchanged. The lighter trades are 
not improved, either on home or distant account. 
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Steam Coal. 

We arg now at the interval between the stocking of the 
railway companies and the opening of the shipping season, which 
js always @ period of unsettlement. The owners, in their anxiety 
to keep their pits going, are more at the disposal of buyers. This 
state of things, however, will be altered as soon as shipping 
actually commences. From about November to the end of 
February railway companies take larger supplies of locomotive 
fuel for stock to meet the demands of traffic in the summer, when 
the heavy exports of coal make supplies difficult to obtain. Con- 
tracts now being made are arranged at slightly lower figures than 
those which were quoted a month ago, when 11s. 6d. to 12s. per 
ton were the figures. It is stated that certain owners reduced 
their prices from 11s. 3d. per ton to 10s. 6d. per ton for trawler 
supplies, but with what result we have not heard. A considerable 
share of the Norwegian State Railways’ requirements is reported 
as coming into the South Yorkshire district through the shippers. 


Household Fuel, 

Although eolliery quotations exhibit no alteration, the 
tendency is undoubtedly easier. Large tonnages are goiag out of 
hand, the inclement conditions assisting to sustain demand ; but 
supplies can be had at concessions from the old rates, which 
remain on the list at from 12s, 6d, to 13s. per ton; other 
qualities, from 10s. 6d, to 11s. per ton. 


Coke and Coking Fuel. 
No change in quotations, best washed coke making 
12s, 6d. to 138, per ton; unwashed, 11s. to 12s. per ton. Coking 
fuel keeps in good request at from 6s, 6d. to 7s. per ton. 


Hematites. 

With very low stocks in the hands of consumers, and con- 
tinued shipments, chiefly for German and American buyers, the 
tone of the hematite market keeps firm. The requirements of 
home customers do not expand, such inquiries as now come in 
being for replenishing. Current quotations, delivered in Sheffield 
and bohekan, stand thus :—-West Coast, 72s. to 74s. per ton 
net ; East Coast, 668, to 68s, per ton, .ubject to 24 per cent, 


Lincolnshire and Derbyshire Iron, 

The official quotations of the Lincolnshire lronmasters 
\ssociation remain at the figures reported last week, viz. :—No. 
foundry, 5ls. per ton; No, 4 foundry, 50s. 6d. per ton; No. 4 
forge, 50s. per ton; No. 5 forge, mottled, white and basic, 52s. 
per ton, all net, delivered in Sheffield and Rotherham. In several 
instances, We are informed, makers are holding out for Is. 
advance, owing to the increased number of inquiries ; but the bulk 
of these inquiries is still for comparatively small lots, and for 
immediate requirements. Derbyshire irons remain at the advanced 
rates reported last week, viz.:—No. 3 foundry, 53s. per ton ; 
No, 4 forge, 52s, per ton, both net, delivered in Sheffield and 
Rotherham. Here, too, more inquiries are reported, and increased 
business is done, though the «quantities are small and to meet 
current needs, 


Bars and Sheets, &c. 
Quotations :—Bars, £7 to £7 10s. per ton; sheets, £9 to 
£9 10s. per ton ; Bessemer billets, £7 10s. per ton ; Siemens- Martin 
billets, £8 per ton. 


Steel. 

The steel trade of Sheffield -is for the moment only 
moderate. Several houses are fairly off for the moderate 
qualities, and others for high speed ; but no large orders have 
been obtained for some time past, or, so far as can be seen at 
present, are likely to be soon. The output of railway steel, though 
railway material manufacture is the most active of the leading 
departments, is not equal to what is looked upon as a satisfactory 
average. The rigid economy being exercised by the Government 
departments, the railway companies, and most of the principal 
trading corporations of the country, alternates the call for 
material which Sheffield largely supplies. 


Military, Marine, and Railway Material, &c. 

Rapid progress is being made in the earlier stages with 
the armour plate orders recently received, and the work is begin- 
ning to come forward into the machine shops, which are now 
assuming a more lively appearance than was presented about 
Christmas. Several firms are also fairly well employed in marine 
forgings, but this trade is now very competitive owing to the com- 
paratively small amount of work about, due to the lack of new 
shipbuilding. Some inquiries are in the market for new ships, 
more, it is thought, to feel the pulse of the market than for 
actual business. Projectiles and gun forgings are at present flat. 
Probably, when the new army scheme has been fairly launched, 
its requirements will be better known, and orders are anticipated 
on that account. The order which has been placed in the Mid- 
lands by the India State Railways for the supply of 2000 wagons 
is likely to find additional work for several Sheffield firms in the 
provision 6f accessory materials required. Engineering establish- 
ments are at the present time moderately well employed, the work 
being for the most part of local character, though a few in special 
lines are also engaged upon foreign work. The firms dealing with 
smaller machines are, however, not so well off. The existing 
slackness is very much owing to the unsettlement on the East 
Coast, and the absence of work on the Clyde, in which Sheffield 
is very much interested. 


Vickers, Sons and Maxim, Limited, 

The forty-tirst annual general meeting of the shareholder’ 
of Vickers, Sons and Maxim, Limited, was held at the River Don 
Works, Sheffield, on the 20th inst. Mr. Albert Vickers presided, 
in the absence of the chairman of the company, Colonel T. E. 
Vickers, who, he explained, was suffering from influenza. The 
chairman, in movirg the adoption of the report, stated that the 
directors thought the shareholders should be congratulated upon 
having the same dividend as last year. The report showed that 
the results of the year’s working, although not so good as those for 
the previous year, might be regarded as satisfectory. Certain 
things had been against the company during the year. For 
instance, materials had been expensive, especially coal, of which 
they consumed a very large quantity. The directors were afraid 
that if the Government passed the proposed Eight Hours Bill for 
Miners it would still further increase the cost of coal, which was 
always a very serious matter to the company, Generally speaking, 
the works were pretty well employed. They had every reason to 
be satisfied with things as they had been, and they trusted that 
the future would be all right. He then formally moved the adop- 
tion of report and balance sheet, with declaration of dividend. 

he motion was seconded by Mr. Douglas Vickers, and carried 
unanimously, Sir Vincent Caillard and Mr. Wm. Beardmore 
were re-elected directors of the company. 


Hadfield’s Steel Foundry Company, Limited. 

_. Mr. R, A, Hadfield, the chairman of the company, 
presided over the annual meeting of the shareholders held at 
Sheffield on the 19th inst. The chairman, in the course of his 
address, in proposing the adoption of the report, said he was 
sorry that they had to record diminished profits. There has been 
an exceptional falling off in the orders received from the British 
Government for war material; also considerable changes in 
patterns had taken place, and, before the Ordnance Board sane- 
tioned any new patterns, they had naturally to carry out a large 
number of important tests. adfield’s themselves were probably 
partly responsible for the halt in the placing of orders, because 
they had brought new ideas to the attention of the authorities. 
It was satisfactory to them all, as Englishmen, to know that no 
hew ideas were taken up without the most searching examination. 





In the case of sueh complex things as war material, it was a | 
time before a definite decision could be arrived at. He was g' 

to say that the firm’s new Eron shell had the tests very 
satisfactorily, and the Government had decided to adopt it. The 
Admiralty also d very pl d with their new Era steel, 
which, in a trial at Shoeburyness on Monday, more than fulfilled 
the ae test. Mr. Hadfield afterwards dealt at considerable 
length with various subjects, including the labour situation and 
the price of raw materials. The motion for the adoption of the 
report was seconded by Admiral Sir Archibald Douglas and carried 
Sr aml Mr. W. H. Dixon, the retiring director, was re- 
elected. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Engineers’ and Shipwrights’ Strikes. 


GENERAL trade in this district is much dislocated by the 
continuation of the strike of the engineers, shipwrights, joiners, 
and drillers at the shipyards, and hundreds of other men are 
thrown out of work by the action of the above-named classes of 
men. Ata number of the shipyards not only are many operatives 
being paid off, but clerks and draughtsmen are likewise 
getting their notices. and trade must be very bad when such 
a course as this has to be adopted. It is considerably over 
twenty years since the situation called for such a_ step. 
As was notified in last report the- engineers again flouted their 
Executive, and refused to accept the modified terms arranged by 
the President of the Board of Trade in conjunction with the repre- 
sentatives of the employers and employed. The position, however, 
has somewhat changed for the better, for the non-unionist en- 
gineers, who came out with the society men, finding that they 
were not getting the financial support which they counted upon, 
on Monday last determined that they would go back to work on the 
terms originally called for by the employers, viz., 24 per cent. reduc- 
tion on piece-work prices, ls. per week reduction on all time wages of 
26s. and over, and 6d. reduction on rates between 22s. and 26s., 
wages below 20s. to remain unaltered. These are the same terms 
as were agreed upon by the twenty-two trades that have settled 
with the employers. Something like 3000 men, therefore, return 
to work, and naturally this must weaken the position of the 
others, who remain recalcitrant. The conduct of these men has 
been severely condemned by some of their Executive, and it will 
certainly undermine the influence of the leaders of the Society in 
future negotiations with the employers. There is a suggestion 
that a ballot of the whole of the members of the Society through- 
out the country shall be taken to decide whether the Northern 
men shall be forced back to work. After the declaration of last 
week’s ballot it was stated that the Board of Trade would for the 
present take no further action in the matter, for twice has the 
proposed terms of settlement been refused. But Mr. G. N. 
Barnes, the general secretary of the Engineers’ Society, has 
this week been in consultation with Mr. Lloyd George, and it is 
probable that further efforts will be made to bring the difficulty 
to an early termination. The shipwrights, joiners, and drillers 
still remain on strike, and the stoppage is now in its tenth week. 
But negotiations, after having been suspended for about a month, 
have been resumed with a view to an early settlement. 


Shipbuilding, 

The shipbuilding industry of the North-East Coast is 
practically paralysed. Work on vessels that are in course of con- 
struction cannot well be proceeded with, for the woodwork 
cannot be gone on with, and engines are not forthcoming. Fortu- 
nately, the owners are not in a hurry to take delivery of their 
vessels, so that they are not pressing the builders, who are, of 
course, protected by the strike clause. It is fortunate that the 
conflict with labour should occur at such a time as this, when 
builders ean in effect take their time about completing most of the 
vessels they have in hand. Naturally no new orders are being 
given out in this district ; any that have to be placed go to the 
Clyde, where the builders can guarantee delivery. There are so 
many drawbacks just now that low prices for new vessels do not 
stimulate owners, for to put against this are the low freights in 
almost all trades. 


Cleveland Pig Iron. 

In spite of the depression in most branches of the 
manufactured iron and steel industries, the business in Cleveland 
pig iron is satisfactory, and prices have continued to move 
upwards until they are higher than they have been since last 
October, the quotation for Cleveland warrants having reached 
52s. 4d. cash buyers, which is close upon 5s. per ton better than 
the minimum price of this year, which was 47s. 44d. cash on 
January 29th, and makers have raised their quotation for No. 3 
Cleveland G.M.B. pig iron to 52s. 6d. perton for early f.o.b. delivery. 
There is rather a scarcity of Cleveland foundry pig iron, and that 
will aceount for the continued decrease in the stock in Connal’s 
publie stores. The market is somewhat strengthened by the 
firmer condition of the stock markets at home and abroad, the 
scarcity of prompt iron, the good shipments, and the advent of 
the spring season. The situation is not favourable for the 
‘* bears” operating to bring down prices, and se'lers would not be 
surprised to see the quotation for No. 3 improve another half- 
crown. At the same time buyers of warrants have not confidence 
to buy for forward delivery, and the three months’ price is over 
2s. per ton below the prompt quotation. The production of Cleve- 
land pig iron, now below requirements, has n increased this 
week by the resumption of work at two of the furnaces at Jarrow- 
on-Tyne after being idle for fifteen weeks, and preparations are 
being made for blowing ir one furnace at the Clarence Ironworks 
and one at the Teesbridge Works, Stockton. No. 3 Cleveland 
G.M.B. pig iron has been advanced to 52s. 6d. per ton this week 
for prompt f.o.b. delivery, and even 53s, has been paid for some 
brands. No. 1 has gone up to 55s. and No. 4 foundry to 51s. 6d., 
and it is not easy to get them. The lower qualities are more 
readily obtainable, as a greater quantity is preduced than the 
market requires. No. 4 forge is at 50s., or 2s. 6d. less than No. 3, 
though usually the difference is only 1s. Mottled and white qualities 
are at 49s, 6d. per ton. Some of the furnaces have lately been 
making more than their ordinary proportions of the lower qualities 
of Cleveland pig iron. 


Hematite Pig Iron. 


Makers are well off for orders, mostly on export account, 
and, though very few sales are now being made, prices are firm. 
The position of sellers is satisfactory, for there is no stock at all of 
hematite iron in the public warrant store in this district, and pro- 
ducers themselves have almost none, For mixed numbers 59s. per 
ton is asked and has been vaid. Rubio ore is quoted at 15s. 6d. 
per ton c,i,f., and there are very good imports, 


Jarrow Strike Terminated. 


For the last fifteen weeks the blast furnacemen at 
Palmer’s Jarrow works have been on strike, because the employers 
refused to admit the right of the men to dictate who should be 
engaged at the works—a claim which the men at some other pig 
iron works seemed to be inclined to put forward. Practically the 
contention has been fought out at Jarrow, and, in effect, the out- 
come has been against the men. At a conference representing 
masters and men held at Middlesbrough, a settlement was 
ayranged, after a fifteen weeks’ stoppage, by which it was agreed 
that the ironmasters are to retain in their own hands the unques- 
tionable right to engage whom they please and discharge whom 
they please, the latter on giving the: proper legal notice of dis- 
miss The mer may ap) to the manager or firm if they think 
they have not received fair treatment, but the manager’s or firm’s 





decision must always be taken as final. This is to apply at all the 
works in the district.. The men’s executive agreed definitely not 
to press as a right their claim as to a seniority rule. Practically, 
therefore, the men have gained nothing by their fifteen weeks’ 
strike, and it has been made clear that the employer has the right 
of saying whom he will employ. 


Stocks of Pig Iron. 

The stock of Cleveland pig iron in Uonnal’s public stores 
is being reduced at a rather rapid rate, owing to the shortness in 
the supply with the ironmasters. The stock has been reduced to 
76,951 tons, a smaller quantity than has been reported since the 
spring of 1904, and it compares with 457,819 tons at the end of 
March last year, and 750, tous in March, 1906, the last being 
the largest tonnage of Cleveland pig iron ever lodged in the public 
stores. Of the present stock 72,530 tons are of No, 3 quality—- 
decrease this month 7567 tons, and 4421 tons No. 4 foundry— 
decrease this month 3235 tons. It is expected that the depletion 
of the store will go on, as the spring shipping season has yet some 
time to run. 


Pig Iron Shipments. 

Tha exports of pig iron from the Cleveland district are 
better this month than were looked for, seeing that the United 
States is not now taking any Cleveland iron, whereas in the spring 
of last year an average of over 30,000 tons per month was exported 
from Middlesbrough to American ports. But deliveries to the 
Continent are very large this month. The total exports of pig 
iron froni Cleveland this month to Wednesday night reached 
101,544 tons, as compared with 105,424 tons last month, 121,403 
tons in March, 1907, and 98,021 tons in March, 1906, all to 25th. 


Manufactured Iron and Steel. 

The demand generally continues quiet, ard prospects 
are not encouraging, especially in the plate and angle trades. 
The reductions in the quotativns have not had the least influence 
in bringing orders forward. For steel ship plates, £6 5s., less 24 per 
cent., is the price, and for stecl ship angles £5 17s. 6d., less 24 per 
cent. The bar manufacturers of this district have not taken 
examp’e by the Scotch makers and reduced their quotations, sv 
that they are asking 10s. to 15s. per ton more than the Scotch . 
firms Common iron bars are quoted here at £7 5s., less 24 per 
cent., but local makers are not badly off for work. 


Coal and Coke. 

There is great activity again in the coal trade, and the 
collieries have much difficulty in satisfying the demand for ship- 
ment ; the low freights are stimulating export, and there is con- 
siderable congestion at the shipping places, which has led to some 
of the shippers having to pay demurrage. Steam and gas ccals 
have been raised in price, and this has brought forward many 
consumers who have been holding off. It is not likely now that 
there will be any easing in values for certainly the next four 
weeks ; at least that is the general opinion. ° Best steam coals 
are up to 12s. 6d. per ton f.o.b., and best gas to 11s. f.o.b. 
Bunker coals are at 10s. 3d. per ton, and coking coal is also at that 
figure. Coke is slight,y stronger in price, though not quotably 
higher. Best foundry is at 17s. 6d. to 18s, f.o.b., and medium 
coke at 16s. per ton, delivered at Middlesbrough furnaces. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Welsh Coal Trade. 


For a long time house coal has been in good demand, and 
prices have been well maintained. Even when steam coal began 
its downward course, and the slump set in, house coal remained 
tolerably firm, and while steam coal is now perilously near the lds. 
rut, house coal continues at 18s. 6d. to 19s. 6d., after being some 
time at 20s. 6d. Authorities on ‘Change now say that the indica- 
tions of a decline are apparent, and prophesy a slump in April. 
Since my last there has been little or no fluctuation in steam 
coal. I have known of one quotation at lis. 9d., but on 
the whole prices are the same, and merchants say that there 
is a good undertone, and if tonnage comes in a little more 
freely there will be good trade up to Easter. There was a 
marked decline in Cardiff shipments in January, but a gain 
in February. The same condition has characterised Swansea and 
Port Talbot. Newport, throughout, has not shared reverse, and 
the probability is, from the contracts now being placed, that it 
will continue so. Last week Newport shipped 84,470 tons of eeal, 
nearly 65,000 tons going to foreign destinations, and heavy stocks 
at sidings promise acontinuance. Swansea despatched 72,705 tons, 
and over 11,000 tons patent fuel. Port Talbot, 26,730 tons. 
Llanelly was below the average, several steamers having to go to 
Swansea owing to insufficient water. Cardiff maintained large 
exports on contract account, and a fair list of prompt shipments. 
This week, on one day, over 60,000 tons were cleared, with a few 
notable cargoes: 5000 tons to the Canary Islands ; 6000, Port 
Said ; 5000, Monte Video ; 4700, to Rio Janeiro ; 4000, Genoa ; 
and 4000 tons to Bahia. 


Latest Coal Prices, Cardiff. 

Best steam, 16s. to 16s. 3d.; seconds, 15s. to lis. 6d.; erdi- 
nary large steam, 14s. 3d. to 14s. 6d.; drys, best, 16s. to 16s. 3d. ; 
drys, ordinary, 13s. 9d. to 14s. 3d.; best Monmouthshire black 
vein, 14s. 6d. to 14s. 9d.; Western Valleys, 14s. te 14s. 6d.; 
Eastern Valleys, 12s. 6d. to 12s. 9d.; best house coal, 18s. 6d. to 
19s. 6d.; seconds, 16s. 6d. to 17s. 6d.; No: 3 Rhondda, 19s. 6d. to 
20s.; through, 15s. to 15s. 6d.; No. 3 smalls, 12s. 6d. to13s.; No. 2 
Rhondda, lls. 9d. to 12s.; through, 10s. 6d. to 10s. 9d.; No. 2 
smalls, 8s. 6d. to 9s.; best washed nuts, 14s. 6d. to 15s.; second, 
13s. 6d. to 14s. 6d. ; best washed peas, 13s. to 13s. 6d.; seconds, 
12s. 6d. to 13s.; best small steam, 9s. 9d. to 10s.; seconds, 8s, 9d. 
to 9s. 3d.; other smalls, including drys, 7s. 6d. to 8s. Patent fuel, 
l7s. to 18s. f.o.b., less 25. Coke: Furnace, 16s. 6d. to 17s. 6d.; 
ordinary foundry, 19s. to 22s.; special, 26s. to 28s. Pitwood: The 
market is advancing again ; latest, 19s. to 19s, 6d. 


New Contracts. 

Railways are beginning to place their contracts. The 
Great Western is stated to be arranging for supplies to last twelve 
months, and are expected to require from 200,000 to 250,00€ tons. 
Of course, some degree of hesitation is shown, and may continue 
a little while in front of the Eight Hours Bill, which is to have its 
second reading before Easter. Cautious operators on ’Change will 
hold their hands, and will go in for a period of hand-to-mouth 
business, as miners’ leaders threaten a strike. The Great Western 
Railway will take the bulk of its requirement from the Mon- 
mouthshire Valleys. In the Newport district Ebbw Vale and 
Griffin, Nantyglo, are named, 14s. to 14s, 9d., and by some autho- 
rities 12s. to 13s. The Danish Railways have placed a contract 
with Morgan, Wakley and Co., 14,000 tons at about 20s. 6d. 
Copenhagen ci.f., smokeless Cardiff ; also a contract for 50,000 
tons Welsh steam smal] at 15°20f. c.i.f., to include a tonnage 
for 4s. 


Anthracite. 

Prices stationary. Stanllyd hand-picked malting large, 
25s. to 26s.; seconds, 21s, to 22s. net ; Swansea Valley big vein, 
14s. 6d. to 15s., less 24; red vein. 13s. 3d. to 13s. 6d., less 2}. 
Machine-made coal: bbles, 22s. 6d. to 23s. 6d. net; Frene 
nuts, 23s. to 24s. net; German nuts, 21s. 6d, to 23s.; beans, 
Zs. 6d. to ‘2%. 6d.; screened beans, 14s. 6d. to lds, 6d, net; 
peas, 14s. to 15s. net. > rubbly culm, 6s. 3d. to 6s. 6d., less 24 ; 
ordinary duff, 3s. 9d. to4s. Other coals: Best steam, 16s. 
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to 17s. 3d., less 24 ; seconds, 15s. 9d. to 16s. 9d., less 24 ; ordinary, 
large, 14s. to 15s. 6d., less 24; through bunker, 10s. 9d. to 
lls. 3d. ; small, aecording to quality, 8s. to 8s. 6d. Bituminous: 
No. 3 Rhondda, 20s. 3d. to 20s. 9d.; small, 12s. 9d. to 13s., all less 
24. Patent fuel, 14s. to 14s, 6d., less 24, all f.o.b. Swansea cash 
thirty days. 


Welsh School of Mining. 

The Powell Duffryn Company has taken a significant 
lead in promoting this desirable institution. At its last annual 
meeting the shareholders unanimously voted £1000 per annum for 
five years to the miners’ fund to found a mining school fund for 
the University College of South Wales and Monmouthshire. It 
will be remembered that an initiative was taken years ago by Sir 
W. T. Lewis in this much-needed movement. 


Iron and Stezl. 

The condition of things remains much about the same— 
four days’ work a week in many cases, and an absence of much 
animation. In the Dowlais district the men worked four days. 
Tolerable work was done at mills and furnace, and the great de- 
velopment is going steadily on. Moderate work is being done in bars 
at Cyfarthfa, and as dumping has lessened in the tin-plate centres, 
hopes are held out for larger demands. At Llanelly good make 
of bars is recorded, but prices unsatisfactory. In the Bessemer 
district there is a rumour of a substantial order placed by 
the London and South-Western Railway for rails of a 
heavy section. Such orders would give a much needed impulse. 
Pig iron ,has been coming in freely in large quantities from 
Grimsby. Swansea received 750 tons last week and 2652 tons of 
scrap steel. On the Metal Exchange, Swansea, this week, the 
following prices were quoted :—Pig iron: Hematite, mixed 
numbers, 61s. 104d.; Middlesbrough, 32s. 3d; Scotch, 57s. 3d.; 
Welsh hematite, t4s. to 65s. Steel bars: Siemens, £4 12s. 6d.; 
Bessemer, £4 11s. 6d. to £4 12s. 6d.; heavy steels are understood 
to be unchanged at about £6. Iron ore slightly moving up- 
wards—Newport and Cardiff, 14s. 9d. to 15s. on a basis of 50 per 
cent. iron. 


Tin-piate. 

Notwithstanding that over 100,000 boxes of tin-plates 
were shipped last week from Swansea, there were nine tin-plate 
works idle—two at Pontardawe, three at the Midland works, and 
four at Beaufort works, Morristown. Much of this inaction was 
due to accumulated stocks, and, of course, is only of a temporary 
character. The shipments last week were large, 101,302 boxes, 
and the stocks now remaining represent 152,979 boxes. With the 
spring considerable alterations and extensions are likely in the 
renovation of works after a busy winter. It was reported 
this week at Swansea that with a strong tin market and a 
tendency towards higher prices in iron and steel tin-plate manufac- 


of their own, and require only to charter vessels to bring home the 
ore. far as appears at present, the hematite makers will not 
require for some time anything like the supplies they have been 
accustomed to in the last year or two. Scotch hematite pig iron 
is quoted 61s. 6d. for delivery at the West of Scotland steelworks. 
The current production of the Scotch hematite furnaces is about 
2500 tons per week less than it was at this time last year. 


Finished Ir:n and Steel. 

The demand for malleable iron is quiet, and the makers 
have difficulty in finding full employment for their works. Recent 
changes in price have not dough forward the orders that might 
have been expected. Foreign makers are quoting prices for some 
articles materially below those of the home manufacture. Scotch 
makers of shorn strips and broad hoops have reduced prices 5s. per 
ton. A reduction of 74 to 84 per cent. is intimated in the prices of 
iron tubes. Discounts now quoted are on gas tubes, black iron, 
70 per cent.; galvanised tubes, 57} ; water iron tubes, 67} ; ditto, 
galvanised, 55 ; steam iron tubes, 623 ; ditto, galvanised, 50; and 
additional discounts of 5 per cent. are allowed on all descriptions 
of fittings. Whether these changes will be the means of materially 
increasing business remains to be seen. The steel trade is quiet, 
but it is hoped that better orders may be available ere long. The 
ironfounding business is quiet as a whole, although some works are 
better employed than others. A Glasgow foundry that had been 
closed for some time is about to be reopened. Ship forging work 
is at present mest difficult to obtain. There is a prospect of better 
employment in the locomotive foundries and finishing and erect- 
ing shops in connection with large contracts recently placed. 
Makers of sugar-crushing plant are well employed. 


The Coal Trade. 

The shipping branch of the coal trade has been moderately 
active, but the shipments from Glasgow are some 8000 tonsless than 
in the preceding week. There has, however, been an increase of 
30,000 tons in theshipments at Fife ports, and the clearances at 
Ayrshire ports also show an improvement. Prices of shipping 
coal are in some cases 3d. per ton lower. At Glasgow harbour 
steam coal is quoted 10s. to 10s. 9d.; splint, 10s. 6d. to 1ls.; and 
ell, 10s. to 10s. 9d. per ton. The demand for manufacturing sorts 
continues quiet. ouse coal has been in good request, and there 
has so far been comparatively little alteration in prices. It is 
reported that Scotch shippers have contracted to supply about 
80,000 tons of coal for the Danish State Railways. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
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turers are quoting more firmly. This has checked some t 4 
but, it is thought, only temporarily. Latest prices are as follows :— 
Ordinary tin-plates, 12s. 3d. to 12s. 6d.; ternes, 22s. 6d.; C.A. 
roofing sheets, £9-5s.; big sheets for galvanising, £9; finished 
black plates, £9 7s. 6d. to £9 10s.; galvanised sheets, 24 g., 
£1210s. Other quotations :— Block tin, £142; copper, £60; lead, 
£14 lis.; spelter, £21 2s. 6d. Silver, 25,%.d. per oz. 


The Cambrian Railways. 

The directors intend to apply to Parliament for powers to 
raise another £150,000 A debenture stock and another £150,000 
B debenture stock. It is pointed out in financial circles that the 
temporary loans have been reduced from £190,000 to £170,000, 
and that the company has lost no ground since 1904. If dearer 
coal can be avoided and their working expenses lessened, the 
present year promises well for the season. Mid-Wales, with the 
developments at mineral resorts, should be a good feeder. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE has been no improvement in the general condition 
of trade in Scotland since last report. Speculative business in iron 
is reduced to a minimum, and, while a little more encouragement 
is afforded to enterprise generally by cheaper money, merchants 
and manufacturers alike are shy of entering upon business involv- 
ing any risk. Fuel is still too dear from the manufacturer's point 
of view, and the demands of the Centinent*for our coal, together 
with the policy of the Government with regard to the eight hours 
day in mines, add to the general discouragement. 


The Warrant Market. 

There has been a firmer tendency, with higher prices, in 
Glasgow pig iron warrant market. Further withdrawals of iron 
from store at Middlesbrough early in the week drove bears to 
reduce their commitments, and prices went to a higher level. The 
outside public takes practically no interest in the market, the 
business being confined to a small circle of regular dealers. 
Business has been done in Cleveland warrants at 51s. 24d. to 52s. 3d. 
cash since last report, and 50s. 6d. to 51s. 7d. one month, and 
50s. 04d. to 50s. 3d. for delivery in three months. Transactions 
have also been noted in the same class of iron at 50s. 3d. for 
delivery in seven weeks and three months, 50s. 7d. for 4th May, 
and 51s. 6d. 30th April. Scotch warrants have been nominally 
57s. to 57s. 3d., and standard foundry pig iron has advanced from 
49s, 9d. to 50s. 9d. per ton. 


Scotch Makers’ Iron 

There are 73 furnaces in blast in Scotland, compared 
with 90 at this time last year, and of the total 38 are making 
ordinary and 35 hematite pigs, the basic furnaces being still all 
out of blast. Makers report that they have a steady inquiry for 
special brands for home consumption and shipment, and prices are 
steady. Govan, No. 1, is quoted at Glasgow, 62s. 6d.; No. 3, 
59s.; Monkland, No. 1, 63s.; No. 3, 59s.; Carnbroe, No. 1, 
63s. 6d.; No. 3, 59s. 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 60s. 6d 
Gartsherrie and Calder, No. 1, 66s.; No. 3, 61s.; Summerlee, 
No. 1, 66s. 6d.; No. 3, 61s. 6d.; Langloan, No. 1, 68s.; No. 3, 
63s.; Coltness, No. 1, 88s.; No. 3, 65s.; Glengarnock, at 
Ardrossan, No. 1, 67s.; No. 3, 62s.; Eglinton at Ardrossan or 
Troon, No. 1, 61s. 6d.; No. 3, 58s. 6d.; Dalmellington at Ayr, 
No. 1, 63s. 6d.; No. 3, 58s. 6d.; Shotts, at Leith, No. 1, 
66s. 6d.; No. 3, 61s. 6d.; Carron, at Grangemouth, No 1, 
69s, 6d.; No. 3, 61s. 6d. per ton. 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week were smal], amounting to only 6074 tons, compared with $277 
tons in the same week of 1907. There was despatched to South 
America 674 tons, Germany 418, Holland 340, Australia 185, 
France 182, Italy 130, Canada 125, India 70, China and Japan 100, 
other countries 336, the coastwise shipments being 3488 tons, com- 
pared with 3022 tons in the corresponding week of last year. The 
arrivals at Grangemouth of pig iron from Cleveland and district 
amounted to 11,666 tons, being 831 tons more than in the same 
week of 1907. 


The Hematite Trade. 
The import business in hematite ore has been quiet for 
a considerable time, the arrivals in the Clyde being comparatively 
light. It is stated now, however, that the demand has enna, 
and that considerable contracts are being entered into for 
deliveries over a period, Several of the Scotch makers have mines 
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ish-Westphalian Iron Market. 

DECREASING employment and a downward tendency in 
quotations are — from all the principal departments of the 
iron industry. The restrictions in the output of the blast furnace 
works has caused demand for iron ore greatly to decrease, and 
quotations tor Nassau red iron ore have already been reduced, 
while the Siegerland Iron Ore Syndicate still maintains the former 
prices. The pig iron market has been just a trifle less depressed 
than formerly, but even at the redu prices. for foundry No. 1 
and for hematite very few forward orders could be booked. The 
prices for semi-finished steel have not been reduced for the second 
quarter, as was generally expected. The scarcity of money 
strongly influences the building department, and_ structural 
material is rather weakly called for. From the malleable iron 
market little of interest can be reported. A fair number of orders 
could be secured on foreign account, but prices remain unfavour- 
able, even though export bounties are being granted. 


The Silesian Iron Industry. 

The iron and steel works of the district are well occupied, 
but employment generally is not remunerative. Exports from 
Silesia have been rather more satisfactory than previously, 
especially Austria, and the Balkan districts are very good 
customers. Several large ironworks in Silesia, the Borsig Works 
amongst them, contemplate alterations and improvements. The 
Upper Silesian Iron Company in Gleiwitz is said to have bought 
the iron ore mines of Baron Torogkay in Torogko in Hungary for 
1°3 million crowns. 


The Steel Convention. 

It was stated at a recent general meeting that sales in 
February were 420,508 t., or 37,452 t. more than voy Sheth The 
February deliveries in semi-finished steel amounted to 108,854 t.; 
being 7000 t. higher than in January. Deliveries in railway 
material were 207,562t., or 7000 t. less than in January, 
but they were higher than in February, 1907. The Steel 
Convention reduced the prices for small sales in rails M. 1 
p-t. for sleepers, and fish-plates M. 5 p.t. Export quotations 
are M. 20 p.t. lower than those for home consumption. Exports 
in sectional iron have been improving recently, and deliveries in 
February have been 104,092 t., or 37,000 t. higher than in 
January. 


List Prices. 

The following are the current list quotations per ton at 
works :—Raw iron ore, M. 12 to M. 13-75; roasted ditto, M. 18; 
Nassau red iron ore, 50 per cent. contents, M. 14 to M. 14-50; 
spiegeleisen, 10 to 12 per cent. grade, M. 85 to M. 87 ; white forge 
pig, M. 74: steel-iron, M. 76; German Bessemer, M. 80; basic, 
free place of consumption, M. 64-80 to M. 65-80 ; Luxemburg 
forge pig, free Luxemburg, M. 52-80 to M. 53-60; Luxemburg 
foundry pig, No. 1, M. 54; German foundry pig, No. 1, M. 76; 
No. 3, M. 71 ; German hematite, M. 80: good merchant bars in 
basic, M. 108 to M. 115; the same in iron, M. 135 ; plates in basic, 
M. 128 ae M. 124 to M. 130; drawn wire in iron or steel, 
M. 132-50, 


The German Coal Market. 

Demand and sale have been satisfactory in all the coal 
producing districts. Recently fair lots of gas coal have been 
exported from Silesia to Russian Poland. General exports in 
February of present year have been 696,554 t. Of these, 1684 t. 
were exported to Russia, 86,161 t. to Poland, and to Galicia 
112,067 t. were exported. To Roumania 55 t., to Hungary 
65,997 t., to Servia 428t., to Bohemia 64,303 t., and to Austria 
365,859 t. were sent. 


Iron and Steel in Austria-Hungary. 

A firm tone characterises the iron market, and demand 
and sales have been satisfactory during the week. Ctirders remain 
dull. The United Hungarian Wagon factories have been requested 
to submit offers for the supply of 3400 load cars, the 31st of 
December, 1909, having been fixed as the day of delivery. An 
active business is being done in all sorts of coal and coke on the 
Austro-Hungarian market. Both output and consumption are 
satisfactory, and a scarcity of wagons is no longer complained of, 


Weak Trade in Belgium. 

The position of the Belgian iron market is perfectly life- 
less. Only a very limited amount of fresh work could be secured 
purchases in all departments being entirely of the hand-to-mouth 
sort. Bars are in poor request at weak quotations, port rea 
show a slight improvement against previous weeks. A satisfacto’ 
employment continues to be reported from the rail trade ; plates 
are neglected, consumption in heavy as well as light sorts having 
been reduced to the utmost. Besides, German competition is 
stronger than ever, and this increases the weakness of the market, 





Quietness and reserve are the principal features of the Belgian 
coal market. At the recent tendering for coal for the State 
Rallwaya a decrease in prices of 14f. p.t. took place for al] sorts 
is) . 


The French Iron Market, 

Only a limited business has been transacted during the 
week, and a feeling of expectancy is noticeable. From the 
Ardennes fairly g accounts come in, prices being well main. 
tained. The same is reported from the Haute Marne, while iron. 
masters in the Nord continue to complain of a very weak demand 
and of decreasing quotations. In coal a strong business is being 
— ey production ofcoke has been limited, owing to decreasing 

emand, 


A Russian Steel Trust. 

At a meeting in Brussels, twelve Russian works resolved to 
form a ‘‘ Central Company,” somewhat like the Steel Trust. The 
joint stock capital of the new company amounts to 105 million 
roubles. The works Dnieprovienne, Russo-Belge, Hughes, Ural- 
Wolga, Providence Belge, Taganrog, Makewpa, and the Alexander 
Works of Briensk belong to the Trust, which will bear the name 
‘*Usines Metallurgiques Russes ” 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 17th, 10s. 

LocAL requirements for railroad and general terminal work are 
affording our steel makers some degree of encouragement. The 
Long Island waterworks improvements will take some 13,000 tons 
of steel plate to make the steel pipe that will be required. [vcal 
bridge requirements call for large quantities, but there is no 
immediate necessity for placing orders. The railroad people have 
a large amount of work moar We and are awaiting some semi- 
political understanding with the Federal Government as to its 
intentions as to following up aggressive legislation. These con- 
ditions are improving a little, viz., the one above referred to as to 
Government plans in relation to the industries, and the other is 
an improvement in monetary circles. The bankers are more hope- 
ful of the early return of normal conditions. Trade and manu- 
facturing conditions will soon react favourably, but the extent of 
the reaction is still problematical. The general belief among the 
large and small iron and steel consuming interests is that a lower 
level of prices will somehow be established before a general revival 
of demand sets in. One sign of this tendency was shown this 
week in a drop in most grades of pig iron in all centres except in 
eastern and middle Pennsylvania, where the furnace people say 
they will blow out their furnaces before they will take « lower 
price for iron. 

Speculative transactions in copper abroad have helped the 
American copper market. The rumour prevails to-day that the 
copper producers have succeeded in arriving at an understanding 
as to prices, but this is probably premature. March exports will 
probably foot up 20,000 tons. ee ts are increasing and will 

robably reach 8000 tons this month. Exports for week ending 
March 12th from Atlantic ports, 7100 tons. Tin has slightly 
advanced. Receipts for March, 2017 tons; afloat, 2307 tons, 
Lead is unsettled. The Trust price is 3-75-3-90 here. 





PERSONAL AND BUSINESS ANNOUNCEMENTS, 


On and after April Ist Mr. P. F. Brittain, of 110, Cannon-street, 
E.C., will be the sole selling agent in England, Wales, and Ireland 
for power station equipments made by the Universal Electrical 
Manufacturing Company, of Peckham. 

WE are informed by Foden’s, Limited, of Sandbach, that in 
their recent action against Wallis and Steevens the judge decided 
that their patent was valid, but that the defendants were not in- 
fringit They propose to appeal against the latter partion of 
the judgment. 

Mr. F. W. Haut, who has represented the Fairbanks Company 
for about eight years, asks us to announce that he has now joined 
the South British Trading Company, Limited, of 13, Wilson-street, 
Finsbury, E.C. He is especially introducing into this country the 
Standard Company's weighing machinery for the iron and steel 
industries. 

WE are asked to state that Mr. B. A. List has removed from 75‘ 
City-road, E.C., to 7, Fenchurch-buildings, Fenchurch-street, 
E.C. His telephone number is 173 Avenue. 








CALENDAR.—We have received a weekly tear-off calendar from 
Isaac J. Abdella and Mitchell, Limited, yacht, launch, and boat 
builders, &c., of Briscombe, Stroud. 


INTERNATIONAL CONGRESS OF THE REFRIGERATING INDUSTRIES. 
—We are informed that the date of the International Congress of 
the Refrigerating Industries in Paris has been postponed from 
July to September 17th to 28rd next, as the latter month is more 
convenient for the delegates from America and elsewhere. 

PuysicaAL Sociery or Lonpon.—The next meeting of the 
Society will be held, by invitation of the Governing y and 
Principal, at Northampton Polytechnic Institute, Clerkenwell, at 
5 p.m. this evening. Dr. C. V. Drysdale will bring forward some 
notes on the plug permeameter; on the use of shunts and 
transformers with alternate-current measuring instruments ; ov 
wattmeters, and on the experimental demonstration of alternate- 
current wave propagation in a helix. Council meeting at 
4,15 p.m. 

Contracts. —The Linde British Refrigeration Company, Limited, 
has in hand at the present time ice-making plants for a total pro- 
duction of over 300 tons of ice per day. This includes plants for 
the fishing industry at Newlyn, Swansea, and Neyland, and also a 
plant to produce 150 tons of ice per day, which is to be erected at 
Grimsby as an extension to the joint factory of the Great Grimsby 
Ice Company, Limited, and the Grimsby Co-operative Ice Com- 
pany, Limited.—We are informed that the Manchester Corpora- 
tion have placed an order with Johnson and Phillips, Limited, for 
supply and erection of three-phase transformers for one of their 
ocean, and that an order has been placed with the same 
firm for the supply and erection of three-phase high-tension over 
head transmission line at the Hucknall Colliery. The Docks Com 
mittee has placed an order with Johnson and Phillips, Limited, 
for complete plant of cable, switch gear, arc lamps, &c., for Avon 
mouth Docks. —Messrs, Simpson, Strickland and Co., Limited, vf 
Dartmouth, have obtained an order from M. Jellinck Mercéde: 
for a high-speed steam yacht. The boat is to be built of steel, 
and to be 130ft. in length, and is to be fitted with two sets of the 
firm’s triple-expansion machinery, and two water-tube boilers. 
The conditions of the contract call for a speed of 24°85 miles in 
the hour on a four hours’ trial, so that the boat will be one of the 
fastest yachts in the world yet made.—The Portuguese Govern- 
ment have placed a contract with Messrs. Yarrow and Co., 
Limited, of Glasgow-—formerty of sr ond London—for the con- 
struction of one of their very shallow draught gunboats for Macao. 
This vessel will be 120ft. in’ length by 20ft. beam, and will draw, 
loaded with 25 tons, 25in. The guaranteed speed is 125 statute 
miles-an hour. The vessel will be completely put tog vat 

 Yarrow’s new works on the banks of the Clyde. She 
will be shipped in pioces, re-orected, riveted together, an launched 
in China, 











Marca 27, 1908 


TILE ENGINEER 


337 














= 


BRITISH PATENT SPECIFICATIONS. 


Wher, an invention is communicated from abroad the name and address 


wf the Communes is printed in italics. : 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southam; nildings, Chancery-lane, London, W.C., at 6d. each. 

The first date given is the date of application ; the second dite at the 
ond of the abridgment is the date of the advertisement af the wetepttitice of 


the comy ‘u0N, 

‘Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent -adice of opposition to the grant of a Patent, 


INTERNAL COMBUSTION ENGINES. 


js18n, February 27th, 1907.—ImprovemeNts iy, OokVekTiBLe 
PETROLEUM AND COMPRESSED-AIR Morons; By Marinus Berlict, 
of 12, Chemins des Quatre Matis, Pajons. 

The invention relates to {ipiivements in convertible petroleum 
and compressed-air #igiiés, and has for its object the separation 
of the expliéstan chamber into two compartments, enabling the 
spaces to be reduced when the motor is working with compressed 
alr, In a petrol engine the piston being at the end of its stroke 
there must remain between it and the cylinder a sufficient volume 
to allow of compression to a given degree. In a compressed-air 
motor, on the contrary, any supplementary volume becomes 
deleterious space, diminishing the output and increasing hy sv 
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much the expenditure of air. The arrangement shown in the 
accompanying engraving obviates this drawback, and diminishes 
the consumption of Compressed air. Fig. 1 is a sectional view of 
the cap of the cylinder embodying the invention, and Fig. 2 is a 
section through the dise valve. At the top of the engine there 
is a compression chamber communicating with the cylinder by 
— in the usual manner. A disc valve is provided which 
allows these spaces to be closed by means of the small lever at the 
top of the stem. When the engine is running on petrol the 
apertures are open, but when compressed air is being used the 
apertures are closed by the disc valve, and the waste space 
diminished. There is as deleterious space only that amount 
necessary for the lift of the valves.— February 26th, 1908, 


ELECTRICAL, 


5513. Merch 7th, 1907.—IMPROVEMENTS IN OR RELATING TO 
ReLtays orn Cut-ovuts FOR Use IN Exectric Circuits, 
Siemens Brothers, York Mansion, York-street, Westminster, 
8.W., and Robert Alexander Raveau Bolton, of The Gables, 
Wolseley Bridge, Stafford. 

This invention relates to relays or cut-outs for use in electric 
circuits of the kind which are adapted to operate and bring about 
the opening of the circuit in case a reversal of current should 
occur. Some of these devices at present known have the defect 
that they are uncertain in action, especially when the reversal of 
current is very sudden. According to the present invention, these 
disadvantages are said to be overcome by combining a rotary or 
— armature for giving increased sensitiveness with a magnet 

aving its series and its shunt excitation arranged in separate 
branches of its magnetic circuit. The engraving shows the 
general arrangement, which is almost self-explanatory. The 
parts are so arranged that the armature normally sets itself in the 
inoperative or off position under the influence, say, of gravity or a 
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spring, but will, when the magnet is energised sufficiently, as will 
occur on reversal of current, turn into the magnetic axis, and in 
doing so will bring about the breaking of the circuit. The break- 
He of the circnit is effected by causing suitable contacts, carried 
to, the armature, to close an auxiliary circuit, in which is a device 
Oh tripping a main switch or circuit breaker, as shown. 
> obese pe: the movement of the armature will be dependent upon 
the relative direction of the currents in the series and shunt wind- 
igs. By properly arranging the section of the iron or the 
ete resistance the device might be caused to operate as a 
pier or overload relay,.as well as a reverse-current relay. 
Gathets to say, the arrangement might be such that if the series 
“ea ‘ation were to increase unduly there would not be sufficient 

nin the coil to accommodate the resulting magnetic flux, and 


enough of the latter would reach the pcles to operate the relay. 
Moreover, the device will not be liable to fail should a very sudden 
or heavy reversal take place, as is sometimes the case with relays 
in which the armature itself carries the shunt coil. There ate 
three claims and three i!lustrations.—#ebruary 21st, 1908; 


PUMPING MACHINERY: 


4026, Marsh ist, 1$07.—ImprovemeNts ry RérAry Pumps, by 
Dixén Brothers and E utchinson, Limited, arid Edward Travers 
Dixon, of Woolston, Southampton. ; ; 

The essential feature of this invention consist ii the Harttal 
shrouding of the teeth of each wheel fn the pint), the diameter of 
the shrouding being eiial ¥4 tho hitch pra of its wheel. The 
recess in the ater casing and cover accurately fit each shrouding. 

Atebrding to the specification pumps of the spur wheel type are 

liable to leakage across the faces of the reyolving wheels. This 

leakage can be prevented by providing a tortuous path for the 
leaking fluid, such as by forming a shoulder on both sides of each 
wheel and recessing the pump casing so as accurately to fit such 
shoulders. One form of the invention is illustrated in the accom- 
panying engravings. he driving ti wheels are shown formed 
in one with their spindles. The spindle of the driving wheel is 
elongated on one side and emerges from the pump casing through 
a stuffing-box, On the other side the spindle has its bearing in 4 
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socket formed in the cover of the casing. The spindle is cut short 
on both sides, and has its bearings in sockets formed in the casing 
and cover respectively. Washers are secured to the sides of the 
wheels. These washers are of diameters equal to those of the 
itch circles of the wheels, thereby partially shrouding the teeth. 
"he peripheries of each of the shrouding washers on one side of 
the pump are adapted to roll in contact with the corresponding 
washer of the other wheel. To accommodate and closely fit the 
washers the casing and cover are recessed. The washers and 
recesses co-operate to minimise leakage across the face of the 
wheels, and such leakage is further obstructed by grooves formed 
on the outside face of the washers. A convenient method of 
attaching the washers to the faces of the wheels is by means of 
screws which pass right through the wheel from one washer to the 
other, one washer of each wheel having countersunk recesses to 
receive the heads of the screws.— February 26th, 1908, 


ALTERNATING MOTORS. 


22,833. October 16th, 1907.—IMPROVEMENTS RELATING TO ARMA- 
TURE WINDINGS FoR Dynamo ELgerric MACHINES, Frani: 
Conrad, of 2011, Hampton-street, Swissvale Station, Pittsburg, 
Pennsylvania, U.S.A. : 

This invention relates particularly to the armature windings for 
alternating-current motors which are started as commutator 
motors and afterwards run asinduction motors with short-circuited 
armature windings. The object is to minimise sparking at the 
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brushes when running as a commutator motor. The engraving 
shows an armature for a multipolar machine having a winding 
consisting of a plurality of coils A,.which are provided with cross 
connectors, whereby the brushes are fewer than the number of 
poles, the cross connectors dividing the armature winding into 
groups of coils, each of which groups comprises coils connected to 
three or more commutator segments. When starting or running 








slow the machine ‘illustrated has eight poles, as shown; but a 


reversing switch is provided for reversing the directicn of ths 
current round half the poles, and so converting the eight poles 
into four’, when it is required to ?un the motor up to full speed. The 
tw6 bruthes shown do not pais indre than tw commiltatof seg: 
Hients, The terininal3. of the gtoilps oF tolls obelipying slot? 
Which abs itfexpdalligly sitiisted with respect to fleld poles of 
tke polarity wHen the field has eight poles are connected respec- 
tively by miéans of the cross connectors B, U, D, &c., which will 
pes J be equal in number to the number of core slots divided by 
the smaller number of poles. Jt may be seen from the erigraving 
that the cross connectors B, C, D, &c,, connect points in the 
artidtire wittding df forridlly edudl pdteritial wHen the matot 
opiates 4s i commutator machine with eight poles. (Consider 
the groups of coils K, F, G, H, the respective terminals of which 
are connected by means of conductors B and. Each of these 
groups occupies a corresponding position with respect to alternate 
poles 1, 3, 5 and 7, that are consequently of the same polarity. It 
will be noticed that the coil K of the group E is short-circuited by 
the lower brush, and that the groups of coils F, G, H, are con- 
nected in parallel relation in a closed eireuit, which also inclides 
the remaining coils of group E. The fuipedence of the paralle 
clreuits is in this way increased, and sparking, when running up to 
speed, is minimised. When running as an induction motor the 
¢réss connéctors, df coursé, serve to short-circuit the armature 
windings. —?ebruary 21st, 1908: 


ELECTRO-MAGNETIC SEPARATORS. 

7982. April 5th, 1907.—IMPROVEMENTS IN AND RELATING TO 
ELECTRO-MAGNETIC SEPARATORS, William Blackmore, of 5, 
Bishopsgate-street Within, E.C. 

The object of this i1.vention is to provide an electro-magnetic 
ore separator, adapted to separate the crushed magnetic material 
from non-magnetic material while the mixture is in a wet state, 
and even when it is so finely crushed as to be in the form of slime, 
and more especially for use upon these materials which are only 
slightly magnetic. In one fotm, as shown in the engraving, a thin 
anhitla¥ table of non-magietie material and of conical shape 
fotates on rollets found an electro-magnet. Adjustable pole pieces 
Peet 4s shGwit até provided which form fields which are cut by 
the revolving table. The ore is fed with water into the distributor 
box@s and supplied to the cone immediately behind each pair of 
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pole pieces by the distributors. Water jets ate also fitted to check 
the passage of the whole charge of tixed ptilp in the direction of 
the mveriént of the ¢onical | bie and to ciuse the chatge ts 
remiiin 48 long 48 necessdry in the magnetic field, also to wash thé 
non-magnetic portion of the charge out of the magnetic field and 
over the edge of the table into a suitable receptacle, and to wash 
off the cleaned magnetic portion of the ore as it reaches the ter- 
mination of the magnetic field and to carry this portion into the 
collecting boxes. Electro-magnets fixed to the frame of the 
machine are placed slightly in advance of the distributing boxes 
and with their poles one on each face of the conical table and near 
its edge. The edges of the pole pieces of each magnet are von- 
centric with the edge of the revolving table. The pole piece below 
the table is convex in shape, and is preferably provided with a pro- 
jection in the direction in which the table moves, and may be 
tapered ; the pole piece above the table may be tapered at its end 
and rounded off, and may if desired be formed separate from the 
body of the magnet, being attached thereto in such a manner as 
to permit an adjustment of the distance between the pole pieces. 
—February 21st, 1908. 


TAR-SPREADING MACHINE. 


7286. March 27th, 1907.—AN IMPROVED APPARATUS FOR TARRING 
AND SIMILARLY TREATING Roabs, FooTPATHS, AND THE LIKE; by 
Richard Ames, of 7, Victoria-street, Westminster. 

This invention relates to the treatment of roads with tar or other 
liquids in order to bind together the surface. An engine, prefer- 
ably actuated by steam — and a tank to contain the tar, are 
provided, the engine and tank being built on the same chassis or 
frame and mounted on wheels. In connection with the engine 
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tank frame and wheels, rotating brooms are provided to cleanse 
the surface of the roads or footpaths, and combs or light harrows 
to loosen the surface binding material of the roads or footpaths 
There is also provided an exhaust fan or fans, fitted with special 
suction and discharge attachments, to suck or draw the dust or 
lighter particles of the binding material from the roads or foot- 
ths in front of the tar-spreaders and to transfer and distribute 
it over the tarred road or footpath to avoid sanding. Brushes are 
also fitted to brush the tar into the surface of the road or footpath. 
There are steam coils in the tar tank to keep the tar at an even 
temperature, and valves, preferably conical, for spreading the tar 
on the surface of the roads or footpaths. A governor is fitted for 
automatically controlling the tar valves from the travel of the 
apparatrs to ensure an even distribution of tar over the surface of 
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the roads or footpaths. Pockets, jackets, or coils, in connection 
with. the rims or tires of the road wheels, for the purpose of heating 
them with steam, hot air, or hot liquids to prevent adhesion of tar 
to the said wheels, are also provided. The brooms, combs or 
harrows, fans and attachments, and the tar brushes are fitted in 
duplicate to enable the machine to be worked in either direction 
without turning round. One form of the invention is illustrated 
in the engraving, and gives a very clear idea of the type of vehicle 
suggested. - February 26th, 1908. 


MOTOR ROAD VEHICLES. 


21,028. September 21st, 1907.—-IMPROVEMENTS RELATING TO THE 
ATTACHMENT OF THE REAR BripGe CakDAN TUBE IN AUTO- 
MOBILES, by the Société Anonyme des Automobiles Delaunay- 
Belleville, of St. Denis, Seine, France. 

In the rear bridges of automobiles, the differential of which is 
connected with the change-speed gear by a double cardan shaft, 
the casing of the differentia! carrying the driving pinion and its 
shaft should be connected with the chassis by a rigid part attached 
to the fixed parts of the chassis by means of an elastic connection 
adapted te be arranged in various directions to admit of the 
relative displacements due particularly to the equal or unequal 
extensions of the suspension springs. This suspension has pre- 
viously been made by a tube secured by a fiange to the differential 
box, and surrounding, without touching, the cardan shaft, and 
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Fig.l. 


connected at its forward extremity to a transverse member of the 
chassis, The present invention consists in the novel arrangement 
in which the tube is connected to the transverse member of the 
chassis. 


constituted by a ball and socket joint fixed rigidly to a transverse 


member, while the other point of articulation is constituted by the | 


front part of the tube itself ending in a ball and socket joint. 
This connecting-rod may be arranged above or below the cardan 
tube, and its length may either be fixed or variable. It may also 
comprise springs serving to deaden shocks arising from the vertical 
reactions produced on starting. The form of the invention is self- 
evident from the engraving which we give, and no further descrip- 
tion is necessary. It may, however, be pointed out that when 
braking, and when jolts occur, the vertical and longitudinal 
reactions which are transmitted to the extremities of the casing 
tube are supported by the connecting-rod. The angular and longi- 
tudinal movements of the casing tube are effected without difficulty 
owing to the ball and socket. joints, and the play between the 
tube and the cardan shaft is sufficient to prevent these displace- 


ments from causing the tube to come into contact with the shaft | 


that it protects. — February 26th, 1908. 


MISCELLANEOUS. 


8146. April Sth, 1907.—ImMpROVEMENTS IN BLast FURNACE 
TcyYeEREs, by John Henry Dewhurst, of 68, Attercliffe-road, 
Sheffield. 

The object of this invention is to construct a water tuyere which 
wil} direet the blast of air into the furnace so that it may be more 
diffused or widely opmes amonzst the charge, and thereby avoid 
the tendency for gobbing or scaffolding, terms employed in con- 
nection with blast furnace operaticns, which imply that portion of 
the charges between the tuyeres sometimes stick, or, if above the 
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Fig.4. 


tuyeres, hang to the side of the furnace instead of coming down 

The accompanying engraving illus- | 
It is carried out by forming the tuyere— | 
which is provided with a water coil—in 4 manner somewhat similar | 


with the rest of the charge. 
trates the invention 


to the method at present in use, but, instead of being conical in 
shape, the nozzle is made of a fan-tail form so as partly to close 
the orifice. The back end and haif the rear portion of the cone is 
formed very similarly to an ordinary tuyere. The nozzle half is 


closed down so as to form a long and narrow orifice, which would | 


be considerably wider than the orifice of an ordinary tuyere, but 
may be so proportioned as to give the same area. A better effect, 
it is claimed, is thus produced and the yield of the furnace 
increased.— February 26th, 1908. 


13,421. June 10th, 1907.—A Macutne ror CasTING METALS BY 
THE Usk oF METAL MOULDS oR PaTTERN PLATES, William 
Kington, of 23, David's Loan, Falkirk, Scotland. 

The invention consists in the construction of a machine provided 
with metal moulds cr pattern plates in which large lots of small 
and medium sized castings may be produced at a considerable 
saving of expense as compared with the process of moulding in 
sand.. The machine is provided with two or three pattern plates, 
Fig. 3, fixéd temporarily by being slipped .down between 
bevelled adjusting slips to two movable plates,-so that the 
pattern plates can be removed and’ other.,.pattern plates 
nserted when required. The movable plates form.a necessary 
par of the machine, and are eapable of sliding backwards. and 





The forward extremity is connected to the chassis by | 
means.of a connecting-rod, one point of articulation of which is | 











forwards ow parallél rods, of which there are four, which are 
secured to. two ends or standards. .'The movement of the:moyable 
plates is obtained by means of two sliding rods, actuated by a 
double acting lever. The rod is capable of rotating through an 
angle of 90 deg., and serves to operate a cam which actuates a 
locking mechanism to hold the plates. firmly together during the 
pouring of the metal into the moulds, The lever and the cam 
handle are preferably at one end of the machine, so that both 
operations can be performed almost together, ¢¢., unlocking and 
withdrawing the plates to enable the operator to remove the cast- 
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ing from the moulds. The machine, constructed as described, 
will, it is claimed, be found useful for repetition work, as for large 


numbers of similar castings the advantage of permanent moulds in | 
the matter of maintaining uniformity in the castings is of great | 


moment. —February 26th, 1908. 

23,275. October 22nd, 1907.—IMPROVEMENTS IN Stop, Sarery, 
REDUCING, AND OTHER VALVES, by Arthur Spyer, of Messrs. 
Babcock and Wilcox, Limited, Oriel House, 30, Farringdon- 
street, E C. 

This invention relates to stop, safety, reducing, and other valves 


| which are free to expand within their casings, and it has for its 


object to provide for rendering the valve faces readily removable 


| and also interchangeable with the valve seats, which latter are of 
| known form. 


In the accompanying drawings Figs. 1 and 2 are 
vertical sections of stop valves embodying the invention. As 
shown at Fig. 1, the valve seat is formed with a lower flange, titted 


N° 23,275 








Fig.2. 5 


to bear on a ground face, formed in a recess in the valve casing, 
which recess is of slightly larger diameter than the flange of the 
valve: seat,- which seat is held down in the. casing -by a 
gun-metal or other ring resting on the flange and secured 
by studs, the internal diameter of the ring being slightly 
greater than the cylindrical body part of the seat to allow for 
expansion of the latter. The valve face is similarly formed with a 
flange at its upper end which is held tightly against a ground face 
in a recess formed on the valve lid by means of studs and a ring 
which engages the flange of the valve while allowing of expansion 
of the latter. The construction shown at Fig. 2 is similar to that 
shown at Fig. 1, except that the valve seat and the valve face are 
each made in one piece, the clamping rings being dispensed with 
and the interchangeable valve face and seat secured in position by 
studs passing through lugs. 
‘‘ A stop or other valve in which the valve face is removably 


There is one claim which reads :- 


section and a cylindrical ‘section. a valve cage threaded into the 
ring section and provided with an annular flange clamped in the 
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joint between the ring section and cylindrical section, and means 
for clamping said ring section and cylindrical section together. 

| 878,528. Rorary Pump ror Gases, C. Hoffman, Charlottenburg, 
Germany, assignor to Siemens-Sehuckertwerke, Gesellschaft 1/1 
heschriinkter Haftung, Berlin, Germany.— Filed June 9th, 1906. 
| _ This invention consists in the combination of a well-known type 
| of rotary pump with a packing fluid, the gas to be compressed 
passing up through the fluid. An intermediate casing is provided 





[876,528] 








a 





OCAMPO LST TOTES OLE OL LEP OPLEEPEELSEDE ELLE EG, 


Ve 


CNANASRAAANRAAAAARASARAR AANA RENN 





forming a chamber between and communicating with the delivery 
| port below and the packing liquid vessel above having a volume 
| equal to at least 10 per cent. of the stroke volume of the pump; a 
| check valve in the upper portion of the intermediate easing per- 
| mits the eseape of packing containing bubbles, while packing free 
| from bubbles is admitted into the lower portion of the chamber, 
| within the intermediate casing substantially equal in quantity to 
| that eseaping through the check valve. There are three claims. 
878,671. Conveyor, G. EH. Richmond, Houston, Texr.—Filed Sep- 
tember \st, 1906. 
This invention consists in the combination of rotating fingers 








secured in position by a clamping ring or by Jugs, while also being | 


interchangeable with the valve seat as described,” —February 26th, | 


1908. 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


878,480. 
Berlin, Germany, assignoy to the firm of Tovzkoks, Gesellschaft 


mit beschritokter Haftpticht, Berlin, Germany.- -Original appli- | 


cation filed December 22nd, 1993. - Divided and this application 
filed May 2ud, 1905. 
There are two claims. second runs as follows: 


The 


a chamber for receiving the combustibles, means for withdrawing 
gases from the lower part of the chamber, means for conducting 
steam from the upper end of the chamber to the lower end thereof, 
means for temporarily separating the upper part of the chamber 
from the lower part thereof, and means for evacuating the charge 
of this lower part. 
878,483. Ick MAcHINE Compressor, C.. W. Miles, Cincinnati, 
Ohio, Oviginal application jiled May 1st, 1905.. Divided and 
this application filed March 9th, 1906. 
There are two claims. The first adequately describes the inven- 
tion. In an ice machine compressor, a plunger comprising a ring 


An | 


apparatus for coking aqueons bituminous combustibles; compris rg | 
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APPARATUS FOR MANUFACTURING FueL, P. Hoering, | 


with conveyor chains to augment the rate of discharge. The 

rotation is obtained by racks and pinions, as shown. There are five 

claims, 

878,755. Cam, J. C. H. Vaught Lead, 8. D.— Filed November 21+1, 
1908. Renewed February 21st, 1907. 

This is a patent for stamp-mill cams. The cam is built up. 
| The invention is adequately described by the last of five claims. 
| The combination of a body provided with an eye adapted to receive 

a shaft and reversely d:sposed exeentrically arranged eurved 


wedges tapered from one side edge to the other and located within 
the eye, and having an opening between them for the shaft and 
engaging the same and the walls of the eye, said wedges being 
extended entirely through the eye and provided at toth ends with 
outwardly projecting flanges which engage the body, whereby the 
wedges are held against movement laterally of the said body. 
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Mr. Lioyp Georce’s negotiations with the London 
dock companies, which we referred to in our issue of 
March 6th, have apparently been concluded, so far as the 
general principles of the scheme of purchase of the dock 
properties are concerned, to the satisfaction both of the 
President of the Board of Trade and the two principal 
dock-owning companies. On the 28rd March it was 
announced that the Board of the London and India Docks 
Company is prepared to recommend the acceptance by 
its stockholders of the terms of purchase offered by the 
President of the Board of Trade. Mr. Lloyd George 
intends to create two classes of London Port Trust 
Stock, “A” Stock, bearing interest at 3 per cent., and “B” 
Stock, at 4 per cent. The “A” Stock will constitute a 
first charge. The holders of “ A,” “ B,” and “C” 3 per cent. 
Debenture Stock of the company are offered equal 
amounts of 3 per cent. “A” Stock of the Trust. The 
“A” and “B” 4 per cent. Preference Stocks are each to 
receive £100 per cent. of the 4 per cent. “B” Stock of 
the new Trust, and the Deferred Ordinary shares, on 
which the average dividend for the past six years has 
been 23 per cent., are to receive £75 per cent. of the 
new “B” Stock, which will be equivalent to raising the 
dividend in the future to 3 per cent. On the 30th March 
the directors of the Millwall Dock Company decided to 
recommend their stockholders to accept a similar offer 
of purchase made by the President of the Board of Trade. 
Holders of 5 per cent. Perpetual Debenture Stock will 
receive £138 6s. 8d. of “A” Port Trust plus £25 of 
“B” Stock. Similarly, the 4 per cent. Debentures will 
receive £100 of “A” and £25 of “B” Stock, and the 
5 per cent. Perpetual Preference stockholders are to have 
£100 of “B” Trust Stock. The 4} per cent. Preference 
Stock, new 5 per cent. Perpetual Preference Stock, and 
the Ordinary Stock are to be converted into “B” Trust 
Stock of the respective values of £45, £35, and £20. 
These arrangements are eminently liberal to the dock 
proprietors, and there is little doubt that they will be 
accepted by the stockholders in the event of Mr. Lloyd 
George’s Bill becoming law. In anticipation of that 
event the Stock Exchange quotations for all classes of the 
Stock have risen materially since the announcements 
were made. 





CONSIDERABLE activity is being displayed in extending 
and developing the ports on the East Coast of Scotland. 
During March a commencement was made with the work 
of constructing the new dock at Methil, on the Firth of 
Forth, the contract for which was recently placed in the 
hands of Messrs. Robert McAlpine and Sons. The work, 
which will cost considerably over half a million sterling, 
including the dock equipment, provides for the construc- 
tion of a sea wall 1200 yards long and, within it, a dock 
of 15 acres with a depth of 32ft. on the sill and an entrance 
80ft. wide. A new entrance channel is to be formed, 
giving access to the dock, and an area of some 25 acres 
will be reclaimed for the purpose of providing coal sidings. 
Eight new coal hoists are to be constructed, and the 
Methil docks will, when the work is completed, be capable 
of dealing with an annual coal output of from seven million 
to ten million tons. The Methil docks are the property of 
the North British Railway Company. The Caledonian 
Railway Company has recently completed the erection 
of an extensive system of hydraulic cranes and coal hoists 
at its new Grangemouth docks on the south side of the 


work was commenced last month on, the construction of 
harbour improvement works intended primarily to benefit 
the fishing industry. The cost of these improvements 
will be nearly £90,000. At Fraserburgh works for the 
enlargement and improvement of the fishing harbour on 
a similar scale are also about to be commenced, and the 
enlargement of the town harbour at Peterhead is in hand. 
At Dundee and Aberdeen extension works involving the 
expenditure of large sums on additional quay accommo- 
dation and other facilities are in progress or under con- 
sideration. 





Tux most striking event of the month in Italy was the 
bringing before Parliament of a Bill which contemplates the 
construction of some 600 miles of new lines at an expen- 
diture of about 22 million pounds, and the most interest- 
ing amongst these new lines are the three “ direttissime,”’ 
Rome to Naples—a first section of which is already being 
built, and provisions for the end sections of which are 
now contemplated in the Bill—Genoa to Milan, and 
Bologna to Florence. Most probably all three “ diret- 
tissime ” will be built double track, and electric traction 
will very likely be adopted on them. They will fol- 
low the shortest routes, carry mainly passenger 
trattic, and relieve the congested state of traffic 
on the existing sections between the above-mentioned 
cities. The Bill makes also provisions for new lines to 
be built to complete the existing system, mainly in Sicily 
and Southern and Central Italy. With the Bills previously 
passed, the extraordinary grants for improving the State 





Railways will thus amount to £58,080,000—this not includ- 
ing the cost of a number of new lines now under construc- 
tion, and new Alpine tunnels which are contemplated— 
Spluga and Mont Blanc. There was a belief when the rail- 
ways were taken up by the State that the new system would 
prove a failure, and industrial people in Italy were look- 
ing to the future anxiously, as things on the railways 
were then as bad asthey could be, and a change for the worse 
—or even the continued existence of old conditions—would 
mean hampering alldevelopments. Parliament, however, 
has made grants—perhaps larger than a sound financial 
policy would have suggested—while ‘the staff has been 
very hard at work, and the amount done is consider- 
able ; permanent ways are being reinforced throughout, 
new rolling stock bought in large quantities, bridges 
strengthened or rebuilt, stations enlarged or reconstructed 
on ambitious plans; shops, works, depdts, increased and 
enlarged; tracks doubled on all main lines, and new lines 
contemplated to complete the system; while a large 
scheme for electrification is being carried out. It is the 
opinion of all who have carefully studied the works in 
progress or proposed that a few years hence the Italian 
State Railways will be amongst the best equipped on the 
Continent of Europe. 


Tue terms of reference to the Royal Commission on 
Coast Erosion have been enlarged, and the Commissioners 
are directed to inquire whether, in connection with 
reclaimed lands or otherwise, it is desirable to make an 
experiment in afforestation as a means of increasing 
employment during periods of depression in the labour 
market ; and, if so, by what authority, and under what 
conditions, such an experiment should be conducted. Six 
additional members have been placed on the Commission, 
in view of the extended sphere of inquiry. These are 
Mr. John Galvin, Mr. E. Stafford Howard, C.B., Mr. H. 
C. Monro, C.B., Dr. W. Somerville, F.L.S., Mr. Fraser 
Story, and Mr. John Ward, M.P. The addition of an 
investigation into the subject of afforestation to the 
labours of the Commissioners will inevitably result in the 
postponement of the issue of their final report, which, it 
was expected, would have occurred early next year. The 
evidence already given before the Commission on the 
question of reclamation of tidal lands is almost entirely 
against the probability of profitable operations in this 
direction, and has established the fact that “unemployed” 
labour cannot usefully be associated with such works. 
The proposed inquiry in relation to afforestation is 
apparently another attempt on the part of the Govern- 
ment to discover a means of dealing with the very diffi- 
cult subject of unemployment, but the advantage of 
placing the duty of investigation in the hands of a Com- 
mission appointed for an entirely dissimilar purpose is 
not obvious. 


PARLIAMENT has approved the expenditure of £2,306,700, 
included in the Naval Estimates for the year, on new 
works in connection with dockyards at home and abroad. 
The greater portion of this sum is to be expended in the 
coming financial year at Portsmouth, Rosyth, Haul- 
bowline, and Loch Long. At Portsmouth a new lock, 
850ft. long, 110ft. wide at entrance, and 33ft. deep over the 
sill at low water, capable of accommodating the largest 
battleship or cruiser likely to be afloat for some years to 
come, is to be built. It is expected that tenders for this 


= | work will be invited in April May, and that it will 
Firth of Forth. At Wick a contract has been let for, and | pet eae ene BS: SN a flee soonest 


occupy four years in execution. At Rosyth the construc- 
tion of the new naval base is to be commenced, and the 
First Lord of the Admiralty has stated that it is hoped 
the work there will be completed in seven years instead 
of ten, as originally proposed. Very little of the actual 
dock construction is likely to be carried out at Rosyth 
this year, and it is unlikely that tenders will be invited 
before August, but a contract has already been let for the 
provision of roads, drainage, and water supply works. 
The first instalment of the complete scheme will cost 
£3,500,000. In our issue of March 13th we published a 
plan showing the works to be undertaken in the first 
instance. The works shown in this plan form a portion 
of a larger scheme, which has already been prepared in 
outline, for extension in future years. The first section 
of the scheme which is about to be undertaken provides 
for the construction of a basin capable of accommodating 
twenty-two battleships and cruisers of the largest class, 
and a lock, 850ft. long, 110ft. in width, and 36ft. deep over 
the sill at low water of spring tides. This lock will also 
be available for use as a dock. An emerging exit from 
the basin, a large dry dock, and accommodation for sub- 
marines and torpedo craft are also included. The Govern- 
ment torpedo manufactory will. be transferred from 
Woolwich to Greenock, and a torpedo range established 
in Loch Long, where a range 7000 yards in length can be 
obtained within easy distance of Greenock. The cost of 
this range will be over £100,000. At Haulbowline the 


dock is to be enlarged to accommodate a Dreadnought 
at a cost of £100,000. Finally, of the engineering works 


of importance included in this year’s estimate the bar at 





Sheerness. is to- be, dredged’ so as to provide a depth of 
water over it of 26ft. at low water of spring tides. 


THERE is an apprenticeship crisis in France in the 
same way that there is in England, although to a much 
more serious extent. The question seems to offer almost 
insuperable difficulties, for year by year there has been a 
steady diminution in the number of apprentices, until 
the time seems not far. distant when there will be 
none at all. The specialising of industries may 
have something to do with this by centering the skill of 
the workman upon one particular operation, and thus 
rendering it unnecessary to spend so much time upon 
the training of hands; but this factor has less influence 
in diminishing the number of apprentices than the 
system of advanced primary education in vogue in France, 
and, above all, the law affecting the employment of 
apprentices and women in workshops. So far as the 
educational system is concerned it is admitted that the 
instruction offered to those who pass into the advanced 
primary schools is not favourable to a commercial or 
industrial training, in the sense that the public regard 
these schools as a stepping stone to situations in the 
civil service. In one of these institutions 85 per cent. of 
the pupils prepared themselves specially for situations in 
the Government services, and 15 per cent. only for trade 
and industry. The advanced primary schools are, indeed, 
hotbeds for the cultivation of ‘“functionaries.”: Apart 
from the innate desire of every Frenchman to secure a 
safe position, even at a small salary, with an ultimate 
pension, this preference for administrative work is 
certainly strengthened by the difficulty of parents 
apprenticing their sons under conditions that will ensure 
their turning out good workmen. At present no woman 
or apprentice under age is allowed to work more than ten 
hours per day, and while no objection can be taken to the 
spirit of the law, its effect becomes disastrous when it 
stipulates that adults are not allowed to work more than 
tea hours in shops where minors are’ employed. Rather 
than lose the profit of working overtime when business 
is brisk the hands often refuse to be in shops with 
apprentices. Employers, therefore, argue that the first 
step towards the revival of the apprenticeship system is 
a reform of the law, and when this is done it will be easy 
enough for the problem to work out its own solution. 


In our last monthly summary we showed that the 
Court of the Railway and Canal Commission had decided 
that the Great Northern and Great Central Railway 
Companies were contemplating something outside their 
powers, in the working agreements for which they were 
seeking sanction. We also said that the matter was not 
to be allowed to rest at this point, but that application to 
appeal had been made, and that this application had been 
granted. The hearing of the appeal came on with 
commendable celerity, and was before the Court 
on the 9th and 10th of the month. This Court, 
however, could not see its way to uphold the Great 
Northern and Great Central Railway Companies, but, on 
the contrary, found that the decision of the Court below 
was correct and must stand. Thus, the proposal to 
amalgamate is, for the time being, quashed upon a point 
of law. The actual merits or demerits of the case were 
never entered into in Court, but we are glad to think that 
another occasion to discuss them will soon arise, because 
we believe the proposed working agreement would make 
for good to the country at large, and put an end to some, 
at least, of the wasteful competition which is rife amongst 
those of our railway companies whose interests clash. 
The two companies specially concerned have now taken 
a further step. Unable to carry out their wishes under 
their existing powers—which, it will be remembered, lapse 
in July next—they have applied to Parliament, and 
seek to have the Standing Orders suspended, so 
that their Bill may be brought forward this session. We 
can only hope that they may succeed, and that the whole 
matter may be thoroughly and speedily thrashed out. 


From Mahrich-Ostrau, in Moravia, come reports that 
the municipality of Vienna is trying to purchase the 
coalfields of the Ostrau Mining Company, or, rather, the 
shares of the company. The capital stock amounts to 
£250,000, besides which the company has a floating deb‘ 
of £270,000. The output of the mines last year was 
250,000 tons, and 62,000 tons of coke and by-products of 
tar and ammonia were sold. The chief difficulty at pre- 
sent is the price, the company demanding half a million 
sterling. No dividends have been paid for several years, 
mainly owing to the heavy loss caused by a big fire in 
the mines. For months past the Vienna City Council 
have been talking of municipal coal mines, not only 
because of the high prices made by the Coal Trust, but 
also because of the difficulty of always getting plenty of 
coal for the city gas and electrical plants. Judging from 
the experience gained from other ventures in the field 
of municipal ownership, it is doubtful whether municipal 
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coal mines would give the Viennese cheaper-coal. The 
city recently built extensive public slaughter-houses, but 
the meat is just as dear as before. The municipal gas 
and electric lighting works have, itis true, not proved 
unprofitable, but, at the same’ time, the public are not 
enjoying any great reductions in their bills for light. 


THE centre of interest in the dispute on the North-East 
Coast has shifted. Originally it was the differences 
between employers and unionists ; now it is the differences 
between the unionists and their executive. It will be 
remembered that in the first place the officers of the 
Amalgamated Society recommended the men to strike, 
but that after the meetings arranged by Mr. Lloyd- 
George they brought new proposals before the men with 
the advice to accept them. The matter was put to the 
ballot, and by a large majority the branches refused to 
support the provisional agreement of their officers. Then 
Mr. Barnes went north, and attempted to reason with the 
men, but they heard him unwillingly. On several occasions, 
indeed, he obtained a hearing at all only with great difficulty, 
and violent opposition to him and his views was expressed 
by a large section of the men. Again a ballot was taken, 
and though the majority was reduced to about one-fifth of 
its original size, the result was the same; the men refused 
to endorse the recommendations of their secretary. Mr. 
Barnes, subsequently commenting on this second vote, 
said, quite candidly, that if the executive council is not to 
receive the support of the branches its work becomes use- 
less, and it is not surprising under the circumstances that 
he has expressed his intention to resign, an action which 
will be regretted by the employers as much as by the 
more level-headed unionists. 


Ir seems not impessible that the question of the posi- 
ion of engineers in the Navy will be raised in a very 
acute form in a few weeks, when the first number of the 
Selborne scheme cadets pass into the sea service. These 
young and inexperienced officers will have authority 
which their senior officers are denied, for under the Sel- 
borne scheme the new officers will have executive power. 
Surely it is obvious that such a state of affairs ought not 
to exist, for is must be subversive to discipline, and were 
it not for the gravity of the-situation it would almost be 
Gilbertian. The case was forcibly put by Mr. W. H. 
Dugdale some time ago in his presidential address to 
the North-East Coast Institution of Engineers and Ship- 
builders. “In less than four years, he said, we shall 
have the engineer officer of the new creation invested 
with military rank and authority serving in the engine- 
room as the subordinate of the existing engineer officers 
to whom military rank and authority are denied. How 
can departmental efficiency be maintained or even ex- 
pected under such extraordinary conditions?” The 
whole position is admittedly unsatisfactory. Mr. Robert- 
son, replying to Mr. Bramsden and Mr. Wedgwood when 
the situation was clearly defined by them in the course 
of the discussion on Vote I. of the Navy Estimates, 
said:—“I admit that the new condition of things that 
will be brought about by the training of officers in the 
fature necessitates a reconsideration between the old 
engineer officers and the new engineer officers and the 
executive officers. My hon. friends will not expect me to 
give a definite answer at the moment to the suggestions 
they. have made; but I am bound to make them this 
concession, that I will faithfully report to the Board of 
Admiralty the strong arguments that have been used, 
and the perfectly specific and clear character of the 
reforms demanded.” It is to be sincerely hoped that 
there will be no delay in considering the question, and 
that the solution will be on lines that make for a satis 
factory and permanent settlement, as the continuance 
of the present situation is detrimental to the efficiency 
of the service, and must react unfavourably upon the 
prospects of success of the Selborne scheme. 


. THE accountants’ report on the finances of the tram- 
ways under the control of the London County Council, which 
was published during last month, bore out in every detail 
exactly what we have said in these columns many times. 
The accounts have been kept on an entirely wrong basis ; 
there was not apparently one point, save perhaps their 
clearness, which met with the approval of the account- 
ants. In the first place, exception was taken to the 
inclusion in capital account of a value which has been 
put upon the horse tramways acquired by the Couneil. 
It is pointed out that the money which in the years 
1897-1904 was applied to the reduction of the rates 
should not have been so employed, but should have been 
reserved to meet the loss which must oceur in the con- 
‘version of a horse to an electric system, because much 
of the track, &c., must lose all its value. Then there are 
two other points on which the auditors lay special stress. 
These are those relating, first of all, to renewals; and, 
secondly, to street improvements. Regarding the first, 
there are definite figures to go upon. The Counctt itself 





has taken 1d. per car mile as the sum which should be 
set by. On this basis up to the 3lst March, 1907, the 
amount appropriated for this purpose was short by no 
less than £77,636. The estimates for 1907-8 show that 
ld. per car mile would amount to £100,000. The pro- 
posed provision is only £35,000, so that at the end of last 
month the deficit in respect of renewals, “and before 
providing anything for the renewal of the machinery, 
plant, and buildings of the generating stations,” was 
£142,636. Then there is the matter of street widenings, 
to which we have drawn attention so many times. Here, 
again, the auditors speak with no uncertain voice. They 
point out that the proportion of the cost which should be 
charged to the tramways on account of these should bear 
a direct relation to the benefit which the tramways have 
derived or are to derive from them. This has not been 
done, but at the present time the exact amount which 
should be allocated to the tramways has not been ascer- 
tained. Altogether the whole matter in a nutshell is that 
the accounts do not represent the present real monetary 
position of the tramways. We shall not live in a fool’s 
paradise for the future. 


ALTHOUGH no actual progress has been made with flying 
machines in France during the past month, it is satis- 
factory to find that experimenters continue to increase 
the distances covered, and the time they remain in the air. 
The only two that have done anything really practical are 
Henry Farman and Delagrange, who both use the 
Chanute type of aéroplane of identically the same con- 
struction, and recently Farman established a new record 
by. flying over a 2 kilom. course, with four turns, in 
8m. 31 sec., although he actually covered about three 
times this distance on account of his being obliged to go 
wide of the straight course the whole time. On the same 
occasion Delagrange flew about 200ft. with Farman as 
passenger. Farman’s trials, however, narrowly ended in 
disaster. Being obliged to make his record flights around 
two flags at a distance of 500 m., he tried to make his 
turns as sharp as possible so as to avoid going too far 
away from the straight line. While doing so the aéro- 
plane canted over, and on this occasion one of the planes 
came in contact with the ground, when the machine 
turned over and Farman was thrown out. He was some- 
what badly cut about the face, but otherwise did not sus- 
tain injury. He himself was unabie to explain the cause 
of the aceident, and there were no spectators near enough 
to say exactly how it happened; it is therefore still 
a matter of doubt whether the machine actually lost its 
equilibrium through turning too sharply, or whether the 
aéroplane was not high enough from the ground to allow 
of its turning with safety. Farman has decided not to 
continue his experiments with the bi-plane machine, but 
to wait for the termination of the Langley type of aéro- 
plane to be known as the Flying Fish, with which he 
expects to do much better performances. Meanwhile, 
some valuable prizes are being offered for flying machines, 
Among these is one of 260,000f. by Messrs. Michelin, of 
which 100,000f. will be given to the man who flies from 
Paris to the Puy de Dome and back in six hours, and 
20,000f. a year for eight years for the best long-distance 
flights. 


Tue report on the failure of the Quebec Bridge is 
quite candid about the cause; it had nothing to 
do with abnormal external conditions over which the 
builders could have little or no control; there was no 
unusual heat or cold, wind or flood that could affect the 
structure. It simply fell down from sheer inability to 





stand up under its own weight. This inherent weakness 
is attributable to several causes, but they are to be found | 
all summed up in a single finding of the Commissioners, | 
which runs:—“ The failure cannot be attributed directly 
to any cause other than errors in judgment on the part of 
these two engineers.” ‘These two engineers” are Mr. 
Szlapka, who designed the chords that failed, and Mr. 
Theodore Cooper, the consulting engineer to the Quebec 
Bridge and Railway Company, who passed the drawings. 
The stresses in these chords were, when the matter came 
to be investigated, found to be very much higher than 
had been anticipated, and much higher than the specifica- 
tion permitted, and even the latter sanctioned a load 
which was “higher than any established by past prac- 
tice.” The design, the history of the construction, and 
the final failure all justify the Commissioners in their 
finding that: “ Noone connected with the general design- 
ing fully appreciated the magnitude of the work nor 
the insufficiency of the data on which they depended.” 
In face of the Commissioners’ report, there remains 
nothing to be done but entirely to re-design the bridge, 
and then find an engineer prepared and able to carry it 
out. 


Tue question of the maintenance and upkeep of the 
roads in this country is one of national interest, and not 
confined to users of self-propelled vehicles, as many appear 





to imagine. The Royal Automobile Club has always 


—. 


taken a keen interest in this question, and last year it 
contributed largely to the expense of the competitions 
carried out by the Roads Improvement Association for 
the best tar-spreading preparation and best machine 
This question was still further discussed by the Committee 
of the Club at a recent meeting, when it was unani- 
mously resolved that a National Roads Department 
should be established to deal with the upkeep and im. 
provement of main roads. This appears to be the only 
true solution to a really difficult problem. For it is 
obvious that improvements will have to be made in the 
near future. It is only too often forgotten that the roads 
were made to suit the traflic, and not the traflic to suit 
the roads. Local authorities in many instances could 
not, if they would, meet the necessary expenditure, and 
this is perhaps the strongest argument in favour of the 
formation of a central fund, to be distributed by a central 
body. Much has been said lately concerning the increased 
taxation of motor vehicles. If this is carried into ctfect 
an effort should certainly be made to see that the moneys 
so raised are devoted to the maintenance of roads and 
not used for other purposes, The Central Board might 
include several engineers fully competent to advise local 
authorities as to the best means of treating their roads 
and the work should be carried out under their direc. 
tion and supervision. The other members of the Board 
should have the care of the legal and financial interests, 


During the past few days it has been officially 
announced that the Transvaal Government, in co-opera- 
tion with the Transvaal Chamber of Mines, and, following 
the example of South African Mines, have arranged 
for a practical trial of small rock drills suitable for 
narrow stoping work under the working conditions 
obtaining on the Witwatersrand. Two prizes of £4000 and 
£1000 respectively are offered, and these rewards should 
prove sufficiently attractive to ensure a thoroughly repre- 
sentative entry of this class of tool. The competition 
will commence early in 1909, and the entries will prob- 
ably close with the end of this year. It will last for 
about six months, the drills being tested in the first 
instance on the surface, those considered suitable being 
given a more prolonged test underground in several stopes 
in various mines on the Witwatersrand. All types of 
drills will be eligible. Those using compressed air will be 
supplied with a pressure varying from 60Ib. to 75 lb. per 
square inch at the working face. The mining regulations 
require the provision of dust-allaying appliances, and 
competitors will be required to make provision accord- 
ingly. No further details have yet been issued, but we 
learn that they will be published at an early date. 


Arrer a long delay the report of the judges of the 
trials of commercial motor vehicles promoted by the 
Royal Automobile Club made its appearance. It is not 
an illuminating document by any means, and is not 
calculated to benefit in a material degree the cause of 
self-propelled vehicles on the common roads. It certainly 
points out some of the defects of the vehicles which 
were experienced during the trials, but intending pur- 
chasers of motor wagons and omnibuses wish to know 
much more than the judges thought fit to tell them. The 
trials certainly demonstrated that there is a dangerous 
tendency to run heavy motor traffic at excessively high 
speeds, and that the wear and tear can be greatly 
diminished by keeping down the rate of progression on 
the roads. The trials further demonstrated that for the 
heaviest loads steam tractors are the most suitable. We 
think, however, in such competitions the method of 
deducting marks for stoppages on the roads needs some 
amendment. An arrangement which deducts as many 
marks for a stop on the part of a steam vehicle to take 
up water, as it does for a delay of similar length to carry 
out some important repair seems scarcely to fit the 
respective cases. Another point which was emphasised 
during the tests was the marked superiority of solid over 
pneumatic tires for hill climbing. It is only fair to the 
Royal Automobile Club to state that the trials themselves 
were carried out in a highly creditable manner, and that 
nearly all the vehicles passed through them in a satis- 
factory manner. When, however, it is considered that in 
the entire duration of the trials the vehicles only travelled 
as far as a London motor omnibus does every week of its 
life without the hundreds of stops per day, a good idea of 
the severity of omnibus work can be readily formed. 


Tue way in which the Paris suburban dwellers recently 
testified their displeasure at the irregularity of the Quest 
service by trying to wreck the St. Lazare Station has 
evidently impressed the Cie. de l'Ouest, which is trying to 
hasten forward its many projects for effecting a much 
needed improvement, notably by electrifying the line 
between Paris and St. Germain, and making an under- 
ground terminus for the suburban trains. It is doubtful, 
however, whether anything will be done with these pro 
jects pending the decision of Parliament with respect to 
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the taking over of the Ouest system by the State, and 
until this interminable question is settled the Cie. de 
Ouest can scarcely be expected to do anything beyond 
continuing the renewal of the rolling stock. The Orléans 
Company has been attacked with scarcely less vigour 
than the Ouest, but the Orléans Conipany is doing its 
best to remedy the existing deficiencies in the service, 
and last week it provided a new type of rolling stock for 
the express trains, which offers every possible comfort to 
the travellers. A new type of steam motor coach is also 
being introduced for the local services. The Orléans 
Company has further ordered a large number of locomo- 
tives from the United States to the designs of the Société 
Alsacienne, the French builders being quite unable to 
take any more orders for delivery within a reasonable 
time. On the Nord we recently saw a new and obviously 
much more powerful type of Du Bousquet compound 
engine which had drawn a heavy Calais train at a steady 
inile a minute on all gradients. At the Nord Station 
important works are being carried out, including an 
underground passage communicating with all the plat- 
forms by lifts for the discharge of luggage. 


In asitting of the Austrian Budget Committee, held 
on the 6th of March, the Minister of Railways, Herr 
Derschatta, said that he admitted that the electrification 
of the railways in Vienna is an absolute necessity. The 
preliminary technical plans for the execution of this pro- 
ject have, it is said, been completed and the conversion of 
the present railway system and its extension are to go 
hand in hand. A three-minute train service is to be 
introduced, which will involve a large increase of costs, 
and even with the present passenger traffic doubled 
profits on the capital now invested cannot be expected 
for years to come. In responsible quarters in Vienna the 
question is being considered whether the street traffic 
should be eased by the construction of tunnels and of 
railways beneath the streets. In order to gain reliable 
information for the elaboration of a project for a system 
of underground electric railways Herr Weiskirchen, a 
member of the Vienna Town Council, proceeded to 
Berlin on the 13th of March to study the underground 
electric railway in that city, so that a project which 
originated in 1898 is now being taken up in real earnest. 
It is proposed that all tramways in Vienna, in the neigh- 
bourhood of the former Elisabeth Brucke at the entrance 
to the Wiedenerstrasse, shall pass beneath the busiest 
streets. Several branch lines are also proposed. By 
this means an underground tramway communication is 
to be established between all parts of the town, and in 
the inner city a large underground station is to be built. 


[x Berlin, too, the tratlic problem has become acute, and 
early in the month the Town Council voted the expendi- 
ture of £4105 for a prize competition for the best plan 
for plotting out the future extensions of Berlin and its 
suburbs, this being half the sum which it is proposed 
eventually to spend for this purpose. The diversion of a 
portion of the traffic from the principal thoroughfares, 
especially from the Leipzigerstrasse, is a question which has 
been constantly before the public and has been discussed 
by the Press for some time past. To attain this object pro- 
posals, which are being seriously considered in responsible 
quarters, have been made for the creation of new arteries, 
by means of which a large portion of the street car and 
heavy vehicular traffic which now passes through this 
thoroughfare sball be diverted into: parallel streets. It is 
also proposed to construct a broad tunnel beneath the 
Potsdamer Bahnhof, which now, together with Anhalter 
Bahnhof, to a great extent, cuts off the communication 
between certain busy parts of the town. 


Tue automobile industry in France has been looking 
forward to the spring with the hope of a sick man who 
expects to benefit in health with the approach of fine 
weather. Unfortunately, there is nothing at the present 
tnoment pointing to an immediate recovery. If the 
public are buying cars, they are being supplied mainly 
out of stocks that have been accumulating for many 
months past, and until all these stocks, representing as 
they do a colossal capital, are cleared out, the big manu- 
facturers are unable to continue the building of cars on 
anything like a normal scale. It was hoped that these 
stocks would easily have been depleted by the usual 
export consignments early in the year, but, to make 
inatters worse, the value of cars sent abroad during 
January and February has undergone such an enormous 
contraction as compared with the figures for the corre- 
sponding period of last year that the trade sees the 
prospective revival becoming more and more remote. In 
View of the huge standing charges of the big motor 
tactories, it is difficult to see how it will all end. At one 
time it was hoped that the situation would have been 
saved by the small car, and several makers set them- 
selves the task of turning out light and cheap voitur- 
ettes, but the results have not come up to expectations, 


of vehicles offered to them. Now further develop- 
ments are taking place in the light car. One prominent 
maker is putting on the market a small car with belt 
drive, and a firm which has always been identified with 
the most costly types of vehicles has started the con- 
struction of a little car which is to be sold at a low price. 
Evidently the trade is at the present moment feeling its 
way. It must either develop the export trade, which 
seems a difficult task in view of the fact that most other 
countries are building suffic'ent cars for their own needs, 
or it must cultivate a home demand for light and cheap 
vehicles, which are alone capable of finding a large sale 
in France. 


THE proposal for the establishment of a train ferry to 
ply between Trelleborg in Sweden and Sassnitz in Prussia 
was adopted without a vote by the two chambers of the 
Swedish Parliament on the 3rd of March. For Swedish 
circumstances the expenditure involved in this resolution 
is comparatively large. It comprises 4,500,000 krone for 
two steam ferry-boats, 900,000 krone for structural altera- 
tions of the Trelleborg Harbour, and 850,500 krone as a 
compensation to the “Sveriga-Tyskland” Steamship 
Company for losses which will be sustained through the 
adoption of the ferry service. As an alternative to the 
payment of a compensation, the Swedish Government 
proposed the purchase for 1,500,000 krone of this com- 
pany’s two steamers, which will be displaced by the 
ferry. In addition to the above expenditure, there will 
be an outlay of 4,421,000 krone for the purchase of the 
railway connecting Malmé and Trelleborg, making a 
total of 10,671,500 krone, equivalent to about £586,000. 
In giving their reasons for this expenditure, the Govern- 
ment made strong endeavours to foster sanguine and 
hopeful feelings with regard to the profitable nature 
and usefulness of the undertaking, but as regards the 
profits, at least, there were few who took a hopeful view. 
However, the general wish that the project should be 
carried out, in spite of the doubts as to its pecuniary 
success, was so apparent that no vote was necessary, 
and the proposal was at cnce adopted. 


Since the catastrophe at Courriéres in France there 
has been no mining accident so terrible in its character 
as the disaster at Hamstead Colliery. Fire broke out in 
the mine on March 4th, and after seven days of incessant 
labour the rescue party found the bodies of thirteen of 
the twenty-five miners entombed in the burning mine. 
The remaining bodies were all found by March 14th. 
The accident, appalling though it was, afforded a favour- 
able opportunity of testing the efficacy of rescue 
appliances. A striking testimony to the value of such 
apparatus was the fact that Mr. M. W. Waterhouse, the 
manager, was able, without previous experience, to wear 
a Draeger helmet underground for an hour and a-half. 


Mr W. E. Garforth’s Weg apparatus «also proved 
efficient. In it the supply of oxygen can be regulated at 
will. The results of the Hamstead experience certainly 


bear out the view expressed by the Royal Commission 
on Mines that the adoption of rescue appliances is ripe 
for further development in this country and demands the 
serious attention of the coal-mining industry, although 
sufficient advance has not yet been made in this country 
to justify at present making the provision of any of these 
appliances compulsory. It is to be hoped that the time 
is not far distant when ample stores of such appliances 
shall be provided in every mining district under condi- 
tions which will ensure their efficiency, and that every 
colliery shall have a body of men trained in their use. 
Details of the causes of the Hamstead fire will doubtless 
be forthcoming when the official inquiry is held. In the 
meantime it will be remembered that there was a pre- 
vious serious fire at Hamstead Colliery in November, 
1898, and that the coal at Hamstead, like that at other 
collieries working the South Staffordshire thick coal, is 
peculiarly liable to spontaneous combustion. 


Lapour in France is getting into a state of chroaic 
unrest. Public works are repeatedly interrupted by 
strikes, and the mén become more exacting in. their 
claims the more they get. The Paris Metropolitan 
suffers more from this than anything else, and when the 
unfortunate contractors try to hold out they find them- 
selves faced with an ultimatum from the Municipal 
Council to get on with the work or be penalised: for the 
delay. During the past month work was suspended on a 
section of the Metropolitan on account of the men claim- 
|ing an increase of wages, and when the contractors 
| finally assented to this, the men’ insisted upon the wages 
| being paid from the time the strike began. Owing to the 
| abandonment of the works, it was feared that part of the 
Place de la Concorde would sink, and an appeal was made 
to the men to reinforce the timbers in the tunnels. This 
they refused to do, and the few men who were prevailed 
upon to do this work had to be protected by the police. 





| 
the public apparently not being satisfied with the types 


A NEW TRANSPORTER BRIDGE AT 
WARRINGTON. 
No. II.* 


We continue below our description of the transporter 
bridge made for Messrs. Joseph Crosfield and Sons at 
Warrington. 

The design of the suspender rods is a very simple 
matter, their net section having to withstand, in pure 
tension, their own weight and the weights of the stiffening 
girder and load ; 1}in. diameter mild steel rods were used for 
the Warrington Bridge, the total number required giving a 
safety factor of 8. .The attachment of these rods to the 
cables is not, however, as simple an affair as at first sight 
it would appear to be. The trouble to guard against is 
that of the creeping or slipping of the connections down 
the cables, especially near the towers, where the inclina- 
tion of the cables is greatest. Creeping is chiefly caused by 
the apparent sliding of the cable strands upon each other 
either when the cables are loaded extensively or when 
caused to vibrate by the wind. It is best guarded against 
by avoiding any type of connector having a rigid sleeve 
for gripping, and by using one having two small grips con- 
nected by a link, a form of connection which would tend 
to “ bind” on the cable if slip took place. The connection 
used by Messrs. Piggott is shown in Fig. 8, and these have 
not yet been known to creep when once properly fixed in 
their places. 

Main suspension cables require a good deal of con- 
sideration, the first question to settle being the amount of 
dip to give them in proportion to the span; the less the 
dip the greater the stresses on the cables and anchorages, 
but the Jess the tower height required. In bridges of 
long span and for heavy loads the ratio of dip to span has 
been generally about 4, but in short bridges for light loads 
it has been cut down to 7th. A few trial graphs will 
generally give an idea of the most economical combina- 
tion, and in the Warrington Bridge this proved to be 
when the dip was one-twelfth of the span. The funicular 
polygon for the stresses in the cables is given in Fig. 6 ante ; 
oak as it was decided to make the cables continuous 
from anchorage to anchorage, the maximum stress 
required a cable of Tin. circumference. These cables 
were made of best selected plough steel wire, each wire 
having an ultimate strength equal to 120 tons to the 
square inch. As there were in each cable seven strands, 
each containing thirty-seven wires, its total strength 
came out at just over 200 tons, the guaranteed strength 
being 180 tons. 

In designing tne cable line it is very important tc 
arrange that it makes equal angles on either side of the 
centre line of the towers; otherwise it may transmit a 
non-axial load to them with disastrous results. A roller 
to carry the cable over the caps of the towers is the best 
arrangement in every way. 

Strange as it may seem to English engineers, especially 
to those who have had experience in mining work, 
the practice in America—the continent of suspension 
bridges—has been, not to use a twisted strand cable, but 
a cable of straight wires, bound together. It was thought 
that no two wires could be equally stressed if they were 
laid in a twisted strand cable, each with a different 
versed sine. Experiments at Watertown, Mass., proved 
the opposite to be the case, however, although, owing 
to the possibility of laying more straight wires in a 
given area than twisted ones, straight wire cables came 
out a little the stronger. It seems rather a pity that 
none of the best English compressed twisted cables were 
tried. by the Watertown authorities. 

The towers have been the most serious source of 
expense in more than one transporter bridge; for many 
reasons, it has been inexpedient to stay these with guy 
eables, and the result has been very heavy construction, 
entailing heavy loads on the foundations. Furthermore, 
in order to apply the weight evenly down the centre of 
the foundations, it has nearly always been necessary to 
interpose a pin joint at the bases of the tower legs to 
deflect the stress from an inclined to a vertical direction. 

The mere mention of guy cables for towers would draw 
severe criticism from many. Next to an imaginary want 
of rigidity, perhaps unsightliness is most strongly urged. 
Guy cables were, however, used in the Warrington 
Bridge with most satisfactory results, no serious vibra- 
tions having yet been noticed, although the towers are of 
unusually light secantling for their height and load; guy 
cabks made pin joints at the base unnecessary, and the 
universal opinion of those qualified to judge when looking 
at the bridge is that the cables help to impart a pleasing 
appearance to the structure as.a whole. Each tower 
consists of four main corner posts, each of which is strong 
enough to take one quarter of the tower load resolved 
through the inclined longitudinal axis of the post. Each 
length of post between the horizontal ties was treated as 
a strut fixed at both ends, its area being based on 
Rankine’s modification of Gordon's strut equation :— 


: “3 
Itey 


Re= 


Where— 
Rc is the resistance to compression of the strut. 
A its area in square inches. 
f the working crushing stress in tons per square inch. 
Z the length in inches. 
k the gyration radius; and 


c a constant, takén in this case for mild steel at 1 





Those engineers who have had experience of even the 
minor difficulties of ordinary overhead workshop, run- 
ways, and so-called telphers,-will best be able. to appre- 
ciate the problems presented by the design of the runway, 
trolley, and suspender for the car of a transporter bridge. 
In large bridges all difficulties, as far as the runway is con- 
cerned, have been, perhaps, most satisfactorily solved by 
using two rails for each side of the runway, the rails 
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being superimposed on the lower flanges and on either side 
of the web of a girder of T-section; such an arrange- 
ment, especially if used in conjunction with horizontal 
bearing pulleys, obviates all tendency of the trolley to 
leave the runway. But for light loads such a scheme is 
very costly, even if proportionately light sections are 
selected. 

It was, therefore, decided to adopt for Messrs. Cros- 
field’s bridge a simple runway of two channels sections, 





! a Rod 


Fig. 8S—-CONNECTING PIECE 


as illustrated in Fig. 7 ante, any tendency of the channels 
to spread, under load, being resisted by the triangular 
bracing of light angle sections, as shown in the figure. 
This type of runway has proved in every way satisfac- 
tory. One particular feature of ordinary girder practice, 
that of giving excessive longitudinal camber, has to be 
most carefully avoided in designing a stiffening girder to 
take the runway of a transporter bridge. The camber 
allowed in the design of one notable bridge, had it been 
adhered to in construction, would have necessitated the 
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Fig. S—TROLLEY 


trollies starting against a gradient of 1 in 90, the grade 
to which railway sidings are generally laid out when it is 
desired that the trucks shall run out without the aid of 
an engine. In some quariers camber was, until quite 
recently, believed to impart strength to a girder without 
the aid of built-in ends, and it still persists in design, 
more as a matter of habit than anything else, helping as 
much as anything to keep the template shops of girder 
yards busily engaged; nevertheless, the idea is rapidly 
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dying out, especially in the United States. A camber of 
Bin. only is allowed in the 250ft. span of Warrington 
Bridge, and this has proved enough to prevent deflection 
velow the horizontal. 

In all transporter bridges, with the exception of those 
at Runcorn, Duluth, and Warrington, the system of 
traction for the trolleys has been that of wire rope 
haulage, very similar to the main and tail haulage adopted 


re ey in such. a — is much greater than if the 
trolleys were driven direct by means of an electric motor, 
as in tramway work ; again, the large amount of attention 
a hauling rope requires in the way of lubrication, both for 
its preservation and easy working, and in other ways, will 
undoubtedly cause electric traction to be the more 
favoured system in bridges in the future. In the War- 
rington Bridge a continuous current of 220 volts is con- 
veyed to the trolley by two wires arranged on either side 
of the runway, the current being picked up by means of 
a couple of smail trolley arms similar to those used in 
street tramway work. A tractive force of 100]b. per ton 
was allowed, and the trolley—illustrated in Fig. 9—has 
its four wheels coupled by means of sprockets on their 
axles and a chain drive connection. 

It is well to avoid a multiplicity of wheels in the 
trolley on account of the uneven bearing they would take 
through deflection of the girder; in one case where a 
number of wheels have to be employed to reduce the 
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Fig. 11—ANCHORING 


axle loads to safe proportions, the plan has been adopted | 
of using a flexible trolley with a hinge between each pair | 
of wheels; but with such an arrangement the suspender | 
ropes cannot all be equally stressed, for if the trolley sags | 
in the middle, then all stress must be taken by the end 
ropes. But the design of the car suspender is another | 
and very important matter; the reason why will be best 
understood when it is reflected that most transporter 
bridges do an important traffic in conveying ibecoeiioam 
vehicles with the horses in the shafts. To avoid exciting 
the horses, the car must start up very gradually without 
shock or oscillation ; when in mid-stream the suspender | 
must be able to resist any tendency to swing sidewards 
caused by the wind; and, finally, a tendency, which is 
Ra the worst of all, that of the car to swing, not only 
ongitudinally, but diagonally, when slowing up at its 
landing stage, especially after it has been necessary to 
apply the brakes, must be most carefully guarded against. | 





angle section corner members braced together by a double 
system of Warren triangulation, In the case of the 
Warrington Bridge, where it was unnecessary to provide 
for horse-drawn vehicles, a light form of cable suspension 
was deemed sufficient. A second way to avoid car oscilla. 
tion is to arrange that in starting the car shall be most 
gradually and evenly Pentcomnus | Where electric drive 
has been decided upon, a motor starter of the ordinary 
street car type will be the best to use. 

The effect of wind on transporter bridges has to be most 
seriously considered in their design. Heavy winds pro. 
duce several results, perhaps the most important being 
that of swaying the stiffening girder; if this sway were 
considerable, and its time period happened to correspond 
with the advent of two or three consecutive gusts of wind, 
the girder would be subjected to very great stresses 
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Fig. 12—STIFFENING GIRDER 


indeed. Perhaps the failure of so many American sus- 
pension bridges may be accounted for in this way. 
Strange as it may seem to those who have not had an 
opportunity of watching a suspension bridge in times of 
storm, one of the effects of a high wind is to create a 
vertical wave-like motion along the stiffening girder and 
the cables; such a motion caused serious damage to the 
Menai Bridge in 1898. Bearing this in mind, the stiffen 
ing girder of Messrs. Crosfield’s bridge was designed to 
be not only of sufficient strength to resist alone the 
usually accepted wind pressures, but the additional pre 
caution was taken further to strengthen it by the use of 
horizontal wind guy cables from the wings of the towers. 
The wind pressures worked upon were those stipulated by 











Fig. 13-ERECTION OF 


Car oscillations may be avoided in two ways, first, by | 
careful design of the suspender, and, secondly, by a pro- 
perly thought out trolley drive. 
In some districts the form of suspender is, to a great | 
extent, determined by the shape of the car, which in turn | 
is decided by the shape of the vehicles it has to accom. | 
modate ; for instance, in France most carts are long and | 
narrow, and the horses are harnessed in tandem, thus | 
creating a class of traffic which obviously calls for a long 
car. A long car being adopted, its satisfactory suspension 
from the trolley calls for no great thought, as the cables 
can be spread out over a very long base, and in this way 
longitudinal oscillations can be kept within unimportant 
limits. If, however, a short car would accommodate the 
traffic of the district, then the best form of suspension is 
by a rigid frame such as that adopted at Duluth. Accord- 
ing to Mr. Turner, the designer of the Duluth Bridge, its 
car has only been known to rock }in. in a 60-mile 








in English colliery work; but for a given load the power 


gale. The suspender, over 100ft. in length, is built with 

















STIFFENING GIRDER 


the Board of Trade, 7.e., 56 Ib. 
area for the front surfaces an per square foot for 
similar surfaces in the rear. Such a pressure, with a 
factor of safety of four, becomes one of the most import- 
ant stresses to reckon with in bridge design in this 
country; in America good design calls for nothing more 
than 30 lb. per square foot on front faces. 

Another important effect of the wind acting on the cage 
and suspender is to tend to rotate the stiffening girder 
about its longitudinal axis, and the design of this girder 
should be finally checked over to see that its torsional 
resistance moment is sufficiently strong to stand this 
stress. 

Before Messrs. Piggott commenced the erection of the 
bridge superstructure Mr. Newall, on behalf of Messrs. 
Crosfield’s, very carefully laid down the two anchorages 
and the foundations for the towers. A preliminary trial 
hole sunk to ascertain the nature of the sub-soil proved 
this to be of soft river silt for a depth of no less than 


1 square foot of exposed 
dos tb. 
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13ft., after which a vein of running sand 6in. in thickness 
was met; below this clay of a varying thickness was 
found superimposed on soft sandstone. 

All the main piles for the extensive foreshore protection 
works were driven to this sandstone, a detail of the piling 
being given in Fig. 10, The piling was of pitch pine, 
the ties being of wrought iron, coated with a mixture of 
pitch and tar. A telescopic pile-driver having a 30 cwt. 
monkey was used. Fig, 18, page 350, shows the piling 
operations, and also the slides for unloading the piles 
from the river. 

Each of the main anchorages, designéd to take the 
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Fig. 14—-WING ON TOWER FOR GUY RCPES 


horizontal and vertical components of the pull of the 
cables, weighed 200 tons, that on the works side of 
the river entailing special care in construction, as part of 
it had to be built underneath a building, with plant in con- 
tinuous operation. A detail of one of the anchorages is 
given in Fig. 11; they were built of 5-2-1 Portland 
cement concrete, in which plums were liberally interspersed, 
great care being taken, however, to keep the plums 6in. 
apart; for such work Mr. Newall believes in using a wet 
concrete well worked with a shovel, after which much 
punning is unnecessary. 

The main difficulties encountered in the erection of 
the bridge were in the alignment of the stiffening girder 
and the runway, this being built out from the towers on 
the cable in the manner shown in Fig. 13. 

The general method of erection can be well seen from 
this and other engravings—see page 350—chief details 
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Fig. 1S—BASE OF WAREHOUSE TOWER 


being given in the drawings reproduced in Figs. 12, 14, 
and15. Great precaution had to be taken when drawing 
the cables over the towere, as at one point they crossed 
a main line of railway which had to be carefully guarded. 
= paint used for protecting the steel work was of a lead 
ase, 

After completion the bridge was tested for deflection 
under working load, and this came out extremely small, 
being only 1}in, at quarter span, and 2}in. in the centre. 








COMMERCIAL MOTOR VEHICLE EXHIBITION. 


THE second International Exhibition of commercial 
motor cars promoted by the Society of Motor Manufac- 
turers and Traders was opened at Olympia on Friday 
last. Although it compares very favourably with its pre- 
decessor as regards interesting features, there is a marked 
change in the exhibits. Last year the attentioa of the 
industry was largely absorbed by the motor omnibus, and 
a large number of builders devoted their exhibition space 
to this type of vehicle. As is well known, however, the 
demand for the motor omnibus, as the result of the some- 
what brief and often unsatisfactory trials, has fallen 
away very considerably. So it is that the motor car 
builders have this year to turn their attention to other 
fields for their products. Now, owing largely to the 
success of the “taxicabs’’ in London, the motor cab is 
much in evidence, and seems in a fair way of being over 
exploited in the near future. In the strictly commercial 
vehicle section of the show visitors this year have an 
opportunity of comparing the heavy steam wagons of 
practically all the leading makers, petrol-electric omni- 
buses—built on several systems—about which much has 
hitherto been heard but not much seen, steam tractors, 
light delivery vans, and motor cabs. The marine section 
will be found particularly attractive by users of the rivers 
on account of the interesting display of motor boats for 
pleasure purposes, and the effect of competition is here 
already becoming increasingly evident in the remarkably 


motor cab by the exhibitors mention ought first to be 
made of the exhibits under this head. As a matter of 
fact, however, with one or two exceptions the makers have 
merely adapted the frames and mechanism of the light 
pleasure cars to the new purpose. Some modifications 
of frame and steering is, of course, necessary on account 
of the small radius in which these vehicles have to 
operate. The Austin Motor Company has departed from 
its own pleasure car design. The bonnet has been dis- 
pensed with, and the 15 horse-power four-cylinder engine 
is placed under the driver’s seat, but is nevertheless acces- 
sible. The engine, clutch, and gear-box are in one piece 
and suspended at three points. The power is transmitted 
through the usual change-speed gear and cardan shaft to 
a live back axle. The water circulation is on the thermo- 
syphon system. 

In the heavy section of the Exhibition the chief features 
of interest are to be found in the petrol-electric systems 


raise the temperature of the steam to 50C deg. Fah., 
equivalent to approximately 100 deg. of superheat. The 
burner is also made by the Lune Valley Engineering 
Company, and is constructed so that the oil is vaporised 
in a coil, afterwards issuing in the form of gas from a jet 
or nozzle where it is lighted. The jet impinges on an 
inverted dome-shaped deflector, over which it spreads in 
a thin film, taking up the right amount of air for 
complete combustion and producing a white, smokeless 
flame. The flame is regulated by means of a needle 
which projects through the nozzle, and is operated by a 
hand lever. This is the only working part of the burner, 
and, in addition to regulating the flame, the needle also 
performs the action of clearing the nozzle, preventing the 
liability to clogging, which is by no means an unknown 
feature of some types of burner. Although partially 





enclosed by the sheet iron casing shown, the boiler is easy 
of access. 


An objection to this type of steam generator, 











Fig. 1—CRITCHLEY-NOR 


of transmission, and in a new steam system for lorry and 
omnibus work. The latter is shown on a chassis by the 
Critchley-Norris Motor Company—a branch of Peter 
Pilkington, Limited, of Bamber Bridge, Preston. This 
vehicle—Fig. 1—has a three-cylinder vertical single- 
acting engine and a boiler of the water-tube pattern 
made by the Lune Valley Engineering Company. These 
are placed under a bonnet like a petrol vehicle, and a 
condenser is situated in front. A view of the 
chassis of this vehicle is shown herewith. Commencing 
with the engine, the cylinders are 4}in. diameter by 5in. 
stroke, and have mushroom valves operated by a cam shaft. 
The engine is designed to run at 500 revolutions per 
minute, and forced lubrication is provided for the bearings. 
The pistons have each seven rings, and between the 
fourth and fifth ring a groove is cut in the piston which 
enables any steam that has passed the higher rings to 
escape into the atmosphere instead of finding its way 











RIS STEAM CHASSIS 


| which has hitherto been incontrovertible, is the difficulty 
of cleaning the inside of the tubes. This has now been 
overcome by the invention of a cleaning device, in which 
a pitch chain is caused to pass round and through the 
spirals. On the free end of this chain is attached a small 
| brush which can be drawn back through the tubes by 
| means of a handle and gearing. The feed-water tank is 
situated under the rear of the frame, and the fuel tank 
| under the driver's seat. The condenser is built up of 
| gilled tubes which connect upper and lower charnbers. It 
| is cooled by means of a fan driven by a chain. The 
lower chamber contains filters for removing any objection- 
| able matter which may be carried over with the steam 
| from the engine, and the upper space contains the feed- 
water heater coil. From the engine motion is transmitted 
to a coupling in an oil-tight casing—seen under the 
driver’s seat—by means of a shaft. A second cardan 
shaft transmits this motion to the differential shaft from 




















into the crank chamber. The lower rings are intended 
to prevent the access of lubricant from the crank chamber 
to the steam space, and ultimately to the boiler vid the 
condenser. The valves are arranged on both sides, and 
the cam shaft on the inlet side is capable of longitudinal 
movement to vary the cut-off or reverse the engine. The 
crank shaft is of vanadium steel. The water-tube boiler 
consists of a central drum pressed out of a single steel 
plate, and external coils of mild steel tubing arranged so 
as to break up the passage of the gases to the flue. Each 
coil makes three turns, and the ends are expanded into 
the central drum.. It will be gathered from this brief 
description that the form of construction allows of free 
expansion and contraction without inflicting damage on 
the boiler. The coils are surrounded by a suitable casing, 
and a downtake discharges the products of combustion 
below the frame of the vehicle. The boiler also contains 
a feed-water heater and asuperheating coil. The latter is 





low prices asked for some of the exhibits. 
In view of the importance evidently attached to the 








placed round the paraffin burner, and is calculated to 




















Fig. 2-LUNE VALLEY BURNER 


which chains communicate motion to the road wheels. 
Skew gearing inside the box operates a crank shaft for 
driving the air and water pumps. The main frame is of 
channel section steel, and the steering gear is arranged 
so as to be readily adjustable. 

Messrs. J. and E. Hall, Limited, Dartford, show a 
chassis propelled by a petrol-electric system. The method 
of transmission is a modification of the Steven’s system, 
which was illustrated and described in Toe ENGINEER of 
March 15th, 1907. The chief feature of the modified 
system is the situation of the two series wound electric 
motors outside the main frame of the vehicle. The 
motors drive the back wheels by means of worms and 
worm wheels, and are easy of access. The motors can 
be worked either in series ov parallel, according to the 
load and nature of the roaci. Onlevel roadsthe motors 
run in parallel, but on heavy gradients they operate in 
series. The dynamo is situ:ted immediately behind the 
petrol engine, to which it is connected by a universal 
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joint. Itis a shunt-wound interpolar machine giving a 
continuous current. The controller is placed between the | 


by pinion driving internal teeth on the road wheels. 
A compact form of engine which has some features pecu- 


| Fowler and Co. (Leeds), Limited; Leyland Motors, 
Limited; Richard Garrett and Sons, Limited, with a 


dynamo and motors. The system of control is simple. | liar to itself is exhibited by the Gaggenau Motor Vehicles | compound tractor having a corrugated fire-box crown; 


The transmission resembles that of the ordinary | 


Company, Regent-street, London. 


It is shown in Fig. 7. 


| Mann’s Steam Cart and Wagon Company, Limited; 


i a i laced by the | There are four cylinders 120 mm. by 140 mm. in the 40-50 | D. Stewart and Co., Limited ; Sidney Straker and Squire, 
secaca tuk acca oultine ecleia oman Gs ata horse-power engine, and all the vibies are on top and | Limited; the St. Pancras Ironwork Company, Limited, 
actuated by a single cam shaft; the latter is driven by a | whose steam wagon acquitted itself so well in the recent 
vertical shaft and enclosed bevel gear off the crank shaft. | “heavy” trials; and Wallis and Steevens, Limited, 
engine to a slow speed causes the dynamo to lose its | The valves are contained in pockets, which can easily be | Basingstoke. 


engine and dynamo, and the output varies in accordance 
with the demands of the motors without breaking the 
electrical circuit. The effect of throttling down the | 


excitation, which is immediately increased with the acce- 


‘removed and replaced; the cooling fan, the pump, and | 











Fig. 3—MILNES-DAIMLER CHASSIS 


leration of the engine through the action of the inter- | 
poles. The speed of the engine is regulated by a pedal | 
operated by the driver's foot, and this pedal in its normal | 


the magneto ‘ignition are all driven by gears off the 
vertical shaft which operates the cam shaft. __ 
The “auto-mixte” petrol electric system is shown 


There is no doubt that the first cost of self-propelled 
| vehicles, although justified probably by the large amount 
of work and high class material which are put into them, 





Fig. 6—-THREE-POINT SUSPENSION BRACKET 


is a great impediment to the ‘progress of the industry. 
| There would undoubtedly be a large demand for these 
| vehicles if they were less costly. Makers should aim at 
| producing something equally durable on simpler and 
cheaper lines. We think the lines of the two-ton wagon 


position reduces the speed of the engine below that for | applied to a motor omnibus by the Daimler Motor Com- | with a two-cylinder 16 horse-power engine shown by 


exciting the dynamo. By the depression of this pedal the | 


pany. In this omnibus the motor mechanism and the 


' Thornycrofts go some distance in the right direction. 


hrottle is opened, and the speed of the engine is in- | body are mounted on two separate frames. In the“ auto- There are no superfluous ornate features in the design, 
prose tontie with the Pa field of the ponte is | mixte” system there is a petrol engine driving a dynamo, which is just straightforward and simple—no ag for 
a small shunt resistance operated by a lever on the steer- | the latter being controllable in such a way that any sur- water circulation, no accumulators to run 4 n, a =. 
ing wheel. By means of the resistance the voltage of | plus current given off when running on the level is con- driven wheels on which a eter amount = gp = 
the generator is controlled, and the driver is enabled to | veyed to a battery of accumulators, where it is kept in can be taken without undue trepidation, a disc clutch, 











Fig. 4—MILNES-DAIMLER ENGINE 


get the most suitable results at any speed of engine or 
vehicle. We understand that this system has been 
severely tested, and. has proved successful and econo- 
mical. 

The chassis of a motor omnibus exhibited by Milnes- | 
Daimler, Limited, Tottenham-court-road, London, is a | 
piece of remarkable workmanship, and embodies several 
new features of design. Fig. 8 shows a general view of | 
this chassis, which is furnished with a 35 horse-power 
petrol engine with four cylinders,115 mm. x 140 mm. In | 
order to obtain decided flexibility throughout the whole | 
transmission system a three-point suspension of engine, 
gear-box, and back driving axle has been adopted. 
This is clearly shown in Figs. 4, 5, and 6. Fig. 4 
shows the engine viewed from the fly-wheel end and 
the ignition gear, means of suspension and air-cooled 
crank case are plainly seen. Fig. 5 is the gear box and 
the three-point suspension and controlling gear, which is | 
now part of the top cover, are shown. Fig. 6 represents 
the new perch bar arrangement and new pinion brake. 
Forced lubrication is provided on the engine by means of 
a pump driven from a cam shaft, and this forces oil 
through the crank shaft. The cylinders are cast in pairs, | 
and the valves are placed on either side of the engine, | 
and are easily accessible. The clutch is of aluminium, | 
working in a steel ring. One special feature of the 
chassis is the design and section of the main frame, | 
which is clearly shown in Fig. 3. Another feature is the | 
method of spring suspension, whereby the usual fixed pin 
becomes movable vertically, giving increased spring 
movement. The ignition system is magneto, with the 
sparking position fixed. A further good feature is the | 
method of supporting the radiator so as to compensate 
for any slight deflections of the frame. The system of | 
driving from the differential shaft to the back wheels 
is substantially the same as previously used, namely, 


| disconnected from the dynamo. 














reserve for starting and hill climbing. The engine drives 
the dynamo by means of a special coupling, and behind 
the dynamo is a magnetic clutch through which the 


| transmission of the power of the engine or dynamo to the 


road wheels takes place by worm and speed gearing. The 
magnetic clutch and coupling are operated by a pedal 
with three positions, in one of which the engine ‘and 
dynamo are coupled, and the motive mechanism is in 
gear; in the second position the engine and dynamo are 
running together, but are disconnected from the trans- 
mission gear; and in the third position the engine is 
The cells are of the 
Planté type. 

It is well known that the greatest source of trouble in 
steam omnibuses has hitherto been the boiler. Quite a 
number of steam omnibuses have been tried and found 
wanting in London in this respect. Mr. Clarkson, of 
the firm of Clarkson, Limited, Chelmsford, evidently still 
adheres to the conviction that the steam engine is capable 


| of holding its own with other forms of motive power for 


the driving of omnibuses. The firm shows an omnibus 
with a new type of boiler which is claimed to be superior 
to any yet tested. Itis of the water-tube pattern, and 


the tubes are easy of access for cleaning—a necessity | 


where bad water has to be used. There is a thermostatic 


| system of control for the water supply, and the paraffin 


burner is controlled by the boiler pressure. The engine 
has been stiffened up and the lubrication improved so 
that * gallon per working day is not exceeded. The 
boiler works at 300lb. pressure. We understand that 


omnibuses fitted with this new generator are now in use | t ; A 
r better cooling medium than many radiators now in use. 


in London, and are giving great satisfaction. Amongst 


| the exhibitors of heavy steam wagons and tractors are :— 
as. Burrell and Sons, | 
| Limited; Clayton and Shuttleworth, Limited; Fodens, 


Alley and Maclellan, Limited ; 
Limited; Wm. Foster and Co., Limited, Lincoln; John 


ig. 5—MILNES-DAIMLER GEAR BOX 


accessible gear-box, easily filled fuel tank, all seem to 
point to a well-considered design suitable to place in the 
hands of none-too-skilful drivers. A new, and what seems 
to us excellent, design of radiator came under our notice 
on the petrol vehicles shown by the Ryknield Motor Com- 
pany, Limited. Brewtnall’s radiator is made up of 
vertical straight flat tubes in between which are placed 














Fig. 7—-GAGGENAU ENGINE 


flat copper coils for deflecting and thoroughly distributing 
the air over the surface of the tubes. This should give a 


In the marine section the Thames Ironworks, Ship 
building, and Engineering Company, Limited, Green- 
wich, is showing the Clift paraffin motor. This is a 
vertical four-cylinder engine, with a special compression 
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release device to enable any of the valves, sparking 
plugs, carburetters, &c., to be removed while the engine 
is running. Another feature of the engine is the pump 
gear, fitted to enable either of the two water pumps to be 
removed while the water circulation is maintained by the 
other pump. One of the difficulties of using paraffin has 
been overcome by fitting the exhaust valve-boxes with 
self-cleaning vaporisers. The “ Villinger ” propeller shown 
on the same stand is reversed by means of cranks and 
links, which work on pins formed on a block sliding 
within the propeller boss. The driving shaft is hollow 
and made of manganese bronze. Through it is carried the 
brass reversing rod, which moves the sliding block inside 
the boss. The block also serves as a second bearing for 
the extended shanks of the blades. John I, Thornycroft 
and €o., Limited, of Chiswick, amongst other exhibits 
in the marine section, show two fine examples of petrol 
and paraffin marine motors of 50 and 105 brake horse- 
power respectively. The chief features of these engines 
are already known to our readers. The Lune Valley 
Engineering Company, of Lancaster, shows its well- 
known boilers and engines for marine work. Messrs. 
Norris and Henty, 37, Queen Victoria-street, London, 
exhibit, in addition to several sizes of the Gardner marine 
oil engine, a 174 horse-power two-cylinder vertical motor 
for operating on suction gas. The cylinders are 64in. 
diameter by 6in. stroke, and the engine gives its full power 
at 600 revolutions per minute. 
The Exhibition closes to-morrow, Saturday. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Friday last a general meeting of the Institution of 
Mechanical Engineers was held at the Institution House, 
Storey’s-gate, the President, Mr. T. Hurry Riches, occu- 
pying the chair. There was a fairly good attendance. 
After the minutes of the previous meeting had been read, 
the President said that, as the two payers to be read were 
dealing with the same subject, he thought it would be 
best for the authors to read their papers first, and for 
both to be discussed together afterwards. Accordingly, 
Dr. J. Brislee first read his paper on “ Combustion Pro- 
cesses in English Locomotive Fire-boxes,” and afterwards 
Mr. Lawford H. Fry read his contribution on “ Combus- 
tion and Heat Balances in Locomotives, based on Ex-‘ 
periments with the Pennsylvania Railroad Testing 
Plant.” 

The discussion was opened by Mr. C. J. B. Cook, of the 
London and North-Western Railway. He said that Dr. 
Brislee had brought before the members an interesting 
and instructive record of what bappens in locomotive fire 
and smoke boxes with regard to the combustion of fuel. 
Modern locomotive practice confines itself to two types 
of fire-boxes, namely, one shallow, with large grate area, 
and the other deep with smaller grate area. Dr. Brislee 
had limited his experiments to these two standard types 
as used on the London and North-Western Railway. He 
thought, therefore, it would be of interest to say a few 
words on the actual results of the every-day working of 
these types of engines which would show how well Dr. Bris- 
lee’s theory compared with actual practice: The elaborate 
results scientifically obtained and recorded by Dr. Brislee 
were of great interest, but the locomotive engineer had 
a way of his own for checking coal consumption. He 
kept a daily record of the amount of coal consumed by 
each engine and measured results by the simple expedient 
of dividing the pounds of coal consumed by the miles run. 
The practical working experiment to which he was about 
to refer commenced at the beginning of October, 1907. 
The two engines selected were No. 276 of the “ Precursor ” 
type and No. 1297 of the “ Experiment” type. The fol- 
lowing were the leading dimensions of each :— 


6ft. bin. Four-coupled Passenger Engine ** Precursor” Class. 
Cylinders ah 19in. dia. x 26in. stroke 
Boiler pressure .. 175.1b. per square inch 


Heating surface— 
301 tubes, 1jin. external diameter 
Grate area, 22-4 square feet. 


1800°5 square feet 


Fire-box .., heehee Tians 1615s, 
Wee ha of 
Depth from centre of brick arch to fire- 
DORON 50s oe acs ce 5 fin. 
Depth from centre of brick arch to fire- 
bars, back (under tube plate} .. 2ft. 6in. 


6/t. Six-coupled Passenger Engine “* Experiment” Class. 
Cylinders... ... ‘ 19in. dia. x 26in. stroke 
Boiler pressure .. 185 1b. per square inch 
Heating surface— 
291 tubes, ljin. external diameter 
Grate area, 25 square feet 


1857 square feet 


Fire-box ... See Sane fer a = 
Tals i WR, 
Depth from centre of brick arch to fire- 
wig Bee ee eae enna eS 
Depth from centre of brick arch to fire- 
bars, back (under tube plate) ... Ift. 5Zin. 


These engines, Mr. Cook said, each made a daily journey 
from London to Crewe and back, a total distance of 316 
miles, and the following were the particulars of the trains 
selected, with their respective weights and speeds :— 
Average speed 
between stations, 
with a moderate 


Approximate 
weight of train, 








Trains. allowance for Bn - a 
— luggage. 
m.p.h. Tons. 
Euston ... dep. 10.0 a.m. } ne 
Lad seen arr. 10.9 ,, J = 
illesden dep. 10.12 \ y ‘ 
Rugby ... arr. 11.37 Aiea 563 | os 
Rugby ... dep. 11.41 ,, ) 58 
Crewe Sere Le a 
Fuston dep. 2.0 p.m.) , 
Willesden, arr. 210°. = 471 | 
Willesden dep. 2.13 ,, | ne fj 
Rugby i BAO fr ; Kite 
Rugby dep. 3.44 ,, | 55D 
Crewe arr.” 6.12 ,, } oles 


Crewe ... dep. 4.7 p.m.) - 

inches ax ae, | 567 | , 
Bletchley dep. 6.18 ,, | 57 ms 
Euston ... arr. 7.10 ,, f J 

Crewe ... dep. 7.32 p.m. | : 

Rugby me me < POE 3 52 

ugby ... dep. 9 » | y 
Willesden’ am 1032" f -. 5 os 
Willesden dep. 10.35 }, \ os 

Euston ... arr. 10.45 ,, f 


Continuing, Mr. Cook said the men selected for the expe- 
mental work were four of the most experienced main line 
drivers and firemen; they exchanged éngines from time 
to time, and the rota was so arranged that both engines | 
and men had their equal share of the working of each 
train, by which means identical conditions of working the 
two engines for the period of five months were obtained. 
The “ Precursor ” engine ran 34,348 miles, and burned 882 
tons 5 cwt. of coal, equivalent to an average consumption 





of 57°58 lb. per mile. The“ Experiment” engine ran 34,013 
miles, and burned 798 tons 8 cwt. of coal, equivalent to 
an average consumption of 52°25 lb. per mile. Therefore 
the “ Experiment ” engine had in five months saved about | 
88 tons of coal as compared with the “Precursor,” a 
saving of 5}1b. of coal per mile, or about 10 per cent. | 
The result ofthe experiments undoubtedly proved that the 
shallow fire-box with the larger grate area produced better | 
results than the deep fire-box with smaller grate area. | 
It was not to be forgotten, however, that expert firing was | 
an important factor in the question, and the results 
obtained depended to a considerable extent upon the fire- | 
man. With the shallow fire-box the fireman had to use 
the shovel skilfully and constantly ; watch the condition 
of the fire to keep the bars from drawing air. The | 
minimised space under the fire-hole door and beneath the 
brick arch made it imperative to fire frequently, and little 
at a time, whilst with the deeper fire-box, and conse- | 
quently thicker fire, such ented Sting was not so neces- 

sary, and this might be one reason why the “ Precursor ” 
type of engine was heavier in fuel consumption than the 
“ Experiment” type. But important as the question of 
fuel consumption was, it could not be denied that in these 
days there was a tendency to make it subservient to the 
question of time keeping, and in this connection the 
following particulars of the time lost and gained by the 
two trains during the five months might be of interest :— | 


same conditions with a testing plant as prevailed on the 
road ; the amount of shaking was not the same. Then, 
again, there were the wind and rain which made it very 
difficult to keep time with a heavy train, and threw great 
demands on the locomotives. Besides the questicn of 
which type of engine was the best from the coal 
consumption standpoint, there was the question of which 
engine was the best for keeping time, and time keeping 
was one of the most important matters with which the 
locomotive engineer was concerned. 

Mr. Archibald Bruce said there was one thing he would 


| like to know which the authors had omitted to give, and 


that was how large was tle area through which air 
reached the fires; the area of the ashpan dampers should 
have been given. In a paper on some locomotive trials 
read some time ago by Mr. Aspinall before the Institition 
of Civil Engineers, the author gave the area of the ashpan 
dampers and also the area of the spaces in the fire bars. He 
would also like to know the chemist’s conception of the 
flow of gases. The amount of draught as given in Tables 
XIII., XIV., and XV.in Dr. Brislee’s paper he thought was 
very high; the draught given in Mr. Aspinall’s paper, which 
he had referred to, was not more than ‘75in. water gauge. 
Referring to the St. Louis Exhibition tests, given in Mr. 
Fry’s paper, and changing to the American dialect, Mr. 

ruce concluded his remarks by saying that the per- 
formances they were getting with the American locomo- 
tives were something remarkable. 

Mr. A. J. Hill, of the Great Eastern Railway, said that 
several of the points that he wished to comment upon 
had already been referred to by previous speakers. Like 


| Mr. Archibald Bruce, he also thought that the area of the 


ashpan dampers should have been given in both papers, 
also the areas of the spaces between the fire bars; a small 


| difference in the latter meant a considerable difference in 


the performance. Another thing, Dr. Brislee had omitted 
to give the class of coal; he would like to have seen the 
coal analysis. The size of the smoke-box. should also 


| have been given, and the size of the blast-pipe. He 


thought that information on these points would help 
engineers considerably in the future. 

Mr. Robert Bruce thought the whole thing on which 
the question turned was the air supply; with ]>como- 
tives there was no means of properly controlling the 
amount of air. Whether the air could be controlled by a 






































2 p.m. train. 10 a.m. train. 4.7 p.m. train. 7.32 p.m. train. 

* Precur.” | “* Exper.” ‘* Precur.” Exper.’ “* Precur.” | ‘*Exper.”  ‘‘ Precur.” “« Exper.” 

jK(efu layne late le fn. le ere te |e cere 

: eTRSS & Fae Ribose ONG Ras" SY AS EE Bae BS, BRE Oe eS ee 
October 1 29 — 22 10 32 19 24 8s | — 52 - 45 — | 39 
November 35 a 12 17 30 14 16 9 74) — 35 20 38 1 24 
Jecember 26 29 | 40 10 27 25 5 19 1 50 10 55 19 5d 43 16 
January 37 30 11 38 42 35 9 7 _ wz | - 27 74 39 7 27 
February 35 27 23 15 22 14 49 7 — 5 | | 67 = 73 - 22 
Total 99 |150 | 78 | 97 118 | 136 | 96 | 73 |- 10 | 344 | 10 | 236 | 113 | 250.| 51 | 128 
Per trip -68 gain -34 gain -22 gain +47 loss* 4-33 gain | 4-34 gain 1-82 gain 1-54 gain 
' 





* This average was brought about by heavy storms which prevailed on 24th and 28th February. 


Among other things Mr. Cook said that it was no light 
task to hayl 350 tons up the 1 in 70 gradient from Euston to 
Camden Town, and to pound away on a rising gradient for 
the first 830 miles out of London, and reach Crewe in three 
hours, with stops at Willesden and Rugby. It was a 
heavy weight for one engine to drag behind it up hill and 
down dale at an average speed of about 57 miles per hour, 
which meant that many miles had to be covered at over 
60 miles per hour. 

Mr. George E. Jones said that the point which struck 
him was the very little difference in the boiler efficien- | 
cies, notwithstanding the widely different ratios of grate | 
area to total heating surface = grate area to fire -box | 
heating surface ees fire-box heating surface to total | 

x | 





heating surface Se and the lengths of the grates. 


HB 

Mr. Jones then gave the following figures to illustrate 
this point :— : 
Cl HB H Efficiency Length | 

wipe G G HB percent. of grate. 

100 50 34 15 59 8-10 

200 75 65 ll 58 10 
600 60 45 13 63 9 } 
800 60 60 20 61 8-1 | 


Mr. Milner Hurd said that in the case of Dr. Brislee’s | 
experiments the fire-box temperatures appeared to be very | 
low, and he would like to know whether the figures could | 
be relied upon. If the efficiencies were calculated according | 
rT, 


eek 


to Carnot’s formula, the results did not compare | 
} 


1 

favourably with the results shown in the tables. In one | 
case, according to Carnot’s theorem, he obtained 58 per cent. | 
efficiency, whereas, according to the tables, it was 75 per 
cent. All the fire-box temperatures in Dr. Brislee’s paper, 
in his opinion, should have been higher. Continuing, he 
said that when the rate of combustion increased the tem- 
perature of the fire-box should increase; from his own 
experience he found that this did not happen ; he supposed 
that the fault was due to the pyrometer. 

Mr. T. E. Goodeve, of the London and North-Western 
Railway, said the point in Dr. Brislee’s paper to 
which he wished to refer was at the end, where arti-’ 
ficial draught was mentioned. The object of the blast 
pipe was to draw air through the furnace to effect com- 
bustion. In doing this, however, ashes were drawn | 
through the tubes, having a bad effect on them, and also | 
causing inconvenience in the smoke-box. If the draught 
were supplied under the fire these, troubles would be 
obviated. From Mr. Fry's paper he noticed that the 
engines were tested on the et testing plant of 
the Pennsylvania Railroad. Mr. Fry could not get the 








fan or not was a problem which deserved trial. He 
thought that the best way of settling the question would 
be for Mr. Cook or some other locomotive engineer to 
try the experiment of providing a fan on a locomotive—the 
question could not possibly be settled better than by experi- 
ment. Continuing, he referred to the shallow fire-boxes 
which Dr. Brislee had found to be the most economical, 
and agreed with Mr. Cook that there was the human ele- 
ment to be taken into account. With the shallow fire- 
boxes you had to get the fireman to keep the bars covered ; 
there was much more chance of the fire burning into 
holes with a shallow fire-box than with a deep fire-box. 
With the deep fire-box, if a fireman chose he could fill 
up the fire-box and let it burn down before firing again. 
It was proposed some years ago to construct a locomo- 
tive with mechanical draught; the idea was to divide the 
fire-box and to fire first on one side and then on the other, 
so that the fireman would scarcely ever have the shovel 
out of his hand. Mr. Bruce also referred to an early 
engine which vas fitted with mechanical draught, the 
draught being obtained by power-operated bellows. 

Mr. Henry Fowler, of the Midland Railway, referred 
to the question of intermittent air supply set up by the blast 
pipe. Some time ago he carried out experiments to ascer- 
tain the velocity of the air passing through the fire-door of a 
locomotive ; it was found to be 65 miles per hour, which, 
he said, meant an enormous weight of air. He thought 
this experiment served to show that difficulty would be 
experienced in putting the air through the fire by 
mechanical means. He issued the results of the experi- 


| ment in pamphlet form, in order to show firemen the 


enormous waste which occurs when the fire-door is left 
open for any length of time. Whether he had succeeded 
in doing this he did not know. 

Mr. F. C. Tippler, of the London and North-Western 
Railway, remarked that Dr. Brislee found that at high 
speeds the combustion was practically complete, whereas 
the American tests showed that at low speeds the carbon 


| monoxide was very small, and increased with the rate. 


As regarded the loss due to unburnt coal, he would like 
to know what this referred to—was it ash or coal? The 
reason he raised this point was that Mr. Webb once had 
some ashes analysed, with a view to using them again in 
the locomotives. The result of this analysis showed that 
there might be anything from 30 to 50 per cent. of coal or 
coke, the remainder being ashes. 

Mr. Druitt Halpin objected to one statement in the 
early part of Dr. Brislee’s paper, namely, that the use of 
the steam blast for accelerating combustion was universal. 
That was not quite right; the Metropolitan Railway had 
had to run without the blast in places. Also the Hunslet 
Engine Company once built a number of engines with 
fans for supplying air to the furnace. He also noticed 
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taat Dr. Brislee had made no mention of water evapora- 
tion in his paper, and for that reason it was necessary to 
be very careful when comparing the two papers. The 
question of proper air supply in locomotive fire-boxes was 
very important. It had never been clear whether it was 
correct to couple an engine to a train with the funnel for- 
ward in the usual manner, or with the funnel next to the 
carriages. With the funnel forward it was necessary to 
catch the air and then reverse it, whereas when the 
engine was the other way round no reversal of the air 
was necessary. The terms efficiency and factor of evapo- 
ration, he thought, were often confused; it was, how- 
ever, clear in the present papers. He thought thermal 
efficiency should be understood to mean the heat units in 
the coal divided into those passed through the boiler-plate. 
He quite agreed that 8ft. was the maximum length of a 
fire-box, and he also agreed that the temperatures in the 
fire-boxes of the engines dealt with in Dr. Brislee’s paper 
appeared to be low. He would like to ask Mr. Fry how 
his heat balance curves were arrived at. Referring to the 
_question of locomotives with divided fire-boxes, he said 
that this was done fifty-five years ago. 

Mr. W. H. Patchell first called attention to the fact 
that the President was a railway engineer whose experi- 
ence extended over many years with one of the oldest 
railway companies, and he did not see why he should not 
take part in the discussion. In connection with the 
St. Louis tests Mr. Patchell mentioned that the American 
Government provided facilities for testing coals all over 
the States. England had never done anything so 
original. It came a surprise to him to find that they 
were running with such high draughts in locomotives. 
Dr. Brislee had given 8in. vacuum in the smoke-box, but 
did not give the corresponding figure under the grate. 
Mr. Archibald Bruce had asked for the area under the 
grate. He had found in stationary boilers when a large 
quantity of coal per square foot of grate area was being 
burnt the space between the bars was very important. 
Sometimes to keep the fires decently clean when working 
at 60lb. per square foot they used to work with jin. 
spaces between the bars. If they had been working with 
the fires described in the papers it would have been impos- 
sible to work with such aspace ; it would have been neces- 
sary to go down to probably jin. to ;yin. In connection 
with some other remarks on combustion, Mr. Patchell 


zaused some amusement by saying that some men were | 
pressing CO, recorders on engineers with the idea that if | 


they had a high percentage of CO, they would be able to 
declare a dividend. 

Mr. T. Hurry Riches said that Mr. Patchell had 
reminded him that he was an old experienced hand with 
locomotives, and that he ought to take part in the dis- 
cussion. He did not think that this was quite fair, as he 
was there to hear what others had to say; he would, 
however, see whether he could find anything to say, but 
as the hour was late his remarks would have to be brief, 
but he would add to these remarks afterwards in writing. 








In his young days he tried the experiment of using forced | 


draught with closed ashpans, but did not get the results 


he anticipated; he found that it involved the supply 


of a very large amount of air. 
size of the blast-pipe, this was important; he had 


As regarded the | 
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according to his paper the best efficiencies were obtained 
at high speeds, whereas according to Mr. Fry’s paper the 
reverse was the case; that was because in- Mr. Fry’s 
case the engines were doing the maximum amount of 
work, whereas in his own paper they were running light. 

Mr. Fry said that several of the speakers had pointed 
out that he had omitted to give the amount of draught in 
his paper. It was, however, to be found in the 
official report. The opening in the ashpan was also 
given in the report. Several speakers had referred to 


the question of employing forced draught on locomo- | 
tives by means of a fan; he had made calculations | 
| and had found that such a fan would have to be 5ft. cube ; 


this was not altogether a convenient kind of thing to have 
on a locomotive. Mr. Goodeve had said that it was not 
possible to get the same amount of shaking on a testing 
plant as on the road. He would assure him that they did 
get as much shaking and more than on the road. Asa 
matter of fact, the men wanted more money for riding on 
engines on the t2sting machine on account of the 
excessive shaking. 





A NEW FERRO-CONCRETE BRIDGE. 


A FERRO-CONCRETE bridge has recently been completed 


tried blast-pipes varying from 3jin. to 5}in. The size | for the Earl of Crewe by Messrs. Hobrough and Co., of 


of the smoke-box should also be taken into account | Gloucester. 








Fig. 1—THE BRIDGE READY FOR CONCRETING 


when considering the question of combustion. In 
his young days, when he was anxious to find all 
about things, he tried making the smoke-boxes Qin. 
and 10in. longer, and people laughed at him for doing so; 
he had noticed, however, that fire-boxes were now made 
considerably longer than they were thirty years ago. He 
thought that as a rule 8ft. was the most suitable length 
for the fire-box. 


The authors then very briefly replied; Dr. Brislee spoke 
first. In connection with the high ashpan pressures, he 
said that these were calculated on the various speeds at 
which the locomotives were travelling. Referring to the 
point raised by Mr. Milner Hurd in connection with the 
efficiency which he arrived at from Carnot’s theorem, he 
said that he would not expect to get the efficiency right 
by the method proposed. Mr. Hurd assumed that Car- 
not’s theorem was the ratio of the absolute temperature 
of a fire-box minus the temperature of a condenser, or in 
the present case the smoke-box, divided by the absolute 
temperature, gave the efficiency. From the second law of 
thermodynamics this was not quite a direct step. The step 
in fact was that these were equal to the equivalent of the 
heat reaction occurring, and that was equal to E, the 
efficiency, the temperature being proportional to the 
gencration of heat. Mr. Tippler had pointed out that 








The structure embodies various features of a 


novel and distinctive character, and was built for the purpose | 


of carrying a new roadway over the river which traverses 
Crewe Park. 
span of 90ft. between abutments and a rise of 7ft. 6in., or 
one-twelfth the span, and two abutments, each 20ft. Qin. 
long over all, making the total length of 131ft. 6in. 


The arch, which springs from ground level at either side of | 


the river, includes two rigid arch ribs, surmounted by span- 
dril walls, these elements of the construction being con- 
nected at the top by longitudinal and transverse beams 
serving for the support of. and connected monolithically 
with, the decking upon which the roadway is formed. Each 
abutment is founded upon ferro-concrete piles, connected at 
the head by longitudinal and transverse bracing and a con- 
tinuous slab, the superstructure consisting of a box- 
shaped chamber with vertical walls, stiffened by interior 
counterforts. Filling material rammed into the abutments 
forms a continuation of the solid earth in the banks, thus 
providing for horizontal pressure operating against the outward 
overthrow of the abutment, and by its passive resistance 
adding to the stability of the arch, while at the same time 
constituting a foundation for the approach roadways. Curbs 
at each side of the decking forma trough for the macadam 
paving, and pierced parapet walls with piers at intervals com- 
plete the structure. - 

Above is an engraving showing the finished bridge, and 
from this the general character of the work will be readily 


gathered. It has been constructed on the Hennebique 
system of reinforced concrete to the designs of Mr. 
L. G. Mouchel, of 38, Victoria-street, Westminster, S.W., 
who points out that although each element of the structure 
was designed in strict compliance with the calculated stresses, 
the monolithic connection of the concrete throughout, and 
the anchorage of the main reinforcement in the different 





The bridge comprises one arch with a clear | 


members into the concrete of adjoining members, have the 
effect of imparting elastic strength far greater than the cal- 
| culated values, and to an extent impossible of realisation in 
| masonry construction, and difficult of attainment in steel 
| work except at prohibitive cost. 

A front elevation of the bridge, showing the. external 
treatment of the arch rings, spandrils, abutments, and 
parapets is given on page 347, which also gives a half-plan of 
the bridge viewed from above and a half-plan viewed from 
below and a-half-longitudinal section and a cross section at 
the crown of the arch. 

It will be convenient to deal first with the foundations and 
abutments, of which particulars are given in this engraving. 
The strata beneath the river bed consist of running sand to 
the depth of about 8f{t. under the abutments, a layer of clay 
| 1ft. thick, a second bed of running sand 6ft. thick, and a 
| second layer of clay 6ft. thick. The foundation piles for 
| each abutment are nine in number, arranged in three rows of 
| three, the longitudinal spacing being 9ft. 5in., and the trans- 
| verse spacing 7ft. 10in., centre to centre in each case. All 
the piles are of the usual Hennebique type, 14in. square, and 
they were driven through both beds of sand into the lower 
stratum of clay. After having been driven to refusal by an 





Fig. 2—THE COMPLETED BRIDGE 


ordinary pile-driver, the piles were trimmed off to a uniform 
level at the top and the concrete was stripped down for a 
short distance, leaving the main longitudinal bars of the 
| reinforcement exposed, so that these could be securely 
| embedded and anchored into the concrete of the horizontal 
| bracing. 

The bracing members comprise three longitudinal con- 
| tinuous beams, each with two spans of 8Sft. 3in. clear and 
| measuring 7in. wide by Sin. deep, or 13in. deep, including the 
| thickness of the foundation slab; three transverse continu- 
ous beams, each with two spans of 6ft. 8in. clear and 
measuring 8in. wide by 10in. deep, or 15in. deep, including 
the thickness of the foundation slab; and two intermedi- 
ate longitudinal beams Tin. wide by Sin. deep, or 13in. deep, 
including the thickness of the foundation slab. It will be 
seen from the section on P P that the main longitudinal 
and transverse beams are stiffened by the formation of 
knee braces in the re-entrant angles at the junction of the 
beams and piles. These stiffeners are moulded so as to be 
monolithic with the piles and beams. The junctions of 
the intermediate longitudinal beams, with the main trans- 
verse beams, are left square. The foundation slab, din. 
thick, measures 20ft. long by 16ft. 10in. wide, and is treated 
as a continuous slab in the transverse direction. In order 
to indicate clearly the exact arrangement of the reinforcing 
bars in the main and secondary beams, and foundation slab, 
' we give on page 347, part longitudinal and transverse sec- 
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tions reproduced from the working drawings. 

In the view showing a section on the line S S two 
pile heads are illustrated in elevation. E is a section 
through one of the intermediate longitudinal beams. F F 
are oross sections of two transverse beams, with the knee 
braces X X in elevation. The floor slab is monolithic with 
the beams and piles, and, as the disposition of the reinforce- 
ment sufficiently indicates, it forms an integral part of the 
beams. 

The tension reinforcement of the beam E comprises one 
straight bar extending from the left-hand pile to the right- 
hand pile (not shown in the engraving) and passing over the 
middle pile through the beam F'; and a bar extending from 
the left-hand pile to the right-hand pile, but starting near the 
upper surface of the foundation slab, and kept straight for a 
length of about 18in. for resisting tension due to continuous 
beam action. It then bends downwards, and at the distance 
of 3ft. 8in. from the end of the beam assumes the form of a 
straight tension bar near the lower surface of the concrete 
and just above the other bar. It rises towards the other end 
of the span, passing horizontally over the middle pile and 
through the middle beam F. The same arrangement is 
followed in the right-hand span of the beam. 

The shear reinforcement of the beam E consists of twelve 
vertical stirrups made of hoop steel strips bent to V-shape 
with a spring clip at the bottom for gripping the main tension 
bars and bent outwards at the top to ensure proper anchorage 
into the concrete. The stirrups are spaced at intervals 
ranging from 5in. to 12in., according to the distribution of 
shear along the beam. It will be observed that they extend 
nearly up to the top surface of the concrete in the foundation 
slab. Views are also given showing two pile heads in eleva- 
tion, a cross section of the extra wide beam E, which comes 
under the counterfort shown in the section on U U, a cross 
section of the intermediate longitudinal beam E, a cross 
section of the main longitudinal beam E, a longitudinal sec- 
tion of the transverse beam F, and asection of the foundation 
slab. 

The tension reinforcement of the beam F comprises two 
straight bars, two bent bars disposed like the analogous 
members in beam E, and two short straight bars as addi- 
tional reinforcement against tension in that part of the beam 
which lies above and on each side of the middle pile. Com- 
pression reinforcement, consisting of two straight bars, is 
provided in the knee braces at the junction of each pile with 
the main transverse beam F. Shear reinforcement similar to 
that already described is provided. An excellent idea of the 
foundation slab reinforcement can be obtained from the 
engravings. Referring to the view showing the section on 
the line PP, and considering the slab as forming a compres- 
sion flange to the beam E, it is evident that tension rein- 
forcement is not required in the longitudinal direction, since 
the neutral axis falls below the under surface of the slab. 
But it would be impossible for the slab to act as a 
compression flange in the manner stated unless it were very 
amply reinforced in the transverse direction to enable the 
concrete to withstand stresses tending to rupture that 
material on either side of the tension leg, or beam proper. 
The view indicates the numerous bars applied as transverse 
reinforcement against both tension and compression, and the 
section on SS represents the ingenious manner in which 
some of the bars are bent up and down over and between the 
main and secondary supports for withstanding reverse stresses 
due to continuous beam action. 

In addition to the shear reinforcement carried up into the 
foundation slab from the supporting beams, there are other 
stirrups of small size placed at varying distances apart. 
Attention should be directed to the effective nature of the 
anchorage provided for the vertical reinforcement of. the 
counterfort above the beam E, as indicated in the section on 
line SS. The bars are looped around the two outer main 
bars in that beam in such a way as to prevent any 
possibility of slipping, and assuring connection of the most 
positive character between the two portions of the construc- 
tion. 

The general arrangement of the walls and counterforts in 
the superstructure of the abutments is given in the front 
elevation of the bridge, and also the half longitudinal plan. 
The two counterforts taking the thrust of the arch rings 
extend from front to back of the abutments, and are 19in. 
thick, including the thickness of the 5in. side walls. These 
members are reinforced with bars and stirrups. 

At the left hand of the section on S S there is 
shown a portion of the counterfort, monolithic with the 
longitudinal beam E and the foundation slab. .This detail 
shows two of the vertical bars reinforcing the two faces of the 
concrete in the counterfort. 

At the left-hand side of the half section of the bridge 
there is a complete longitudinal section of one abutment, 
making clear the disposition of the counterfort reinforce- 
ment. The vertical and horizontal bars are spaced at 
intervals of 6in. apart, forming a network with square 
meshes near the inner and outer faces of the concrete. The 
vertical bars looped at the bottom around the reinforcement 
of the foundation beam are anchored at the upper end ; the 
horizontal bars areanchored at their outer end, and carried well 
into the spandril walls at their inner end, thereby constitut- 
ing an effective bond between the two elements of the 
construction. 

Along the inclined upper face of the counterfort there are 
three main tension bars, shown in the transverse vertical 
part section R R, and in the transverse hérizontal part 
section MM. Each of these bars is provided with a series 
of shear stirrups, whose axis is perpendicular to the outer 
surface of the concrete. At the outer end of the counter- 
forts the tension bars are bent and carried down through the 
foundation beams and into the head of the piles, and at the 
inner end of the counterforts the bars are carried through 
into the bridge decking, thus establishing a direct line of ties 
between the latter part of the structure and the foundation 
piles. The vertical wall of the abutment next to the arch is 
incorporated with the counterforts, and at the junctions this 
wall is reinforced by heavy vertical bars passing from the 
decking through the beams E into the main pile heads. For 
the purpose of bonding the wall with the counterforts long 
stirrups are fixed in a horizontal position, and some of the 
stirrups proceeding from the arch ribs are anchored into the 
wall. Moreover, the main reinforcement of the arch ribs is 
extended through the same wall into the counterforts and the 
fo indation beams. 

Every effort has been made to provide ample safeguard 
against the possibility of injurious stress in the concrete, and 
to convert the whole into a genuine framed structure of 
monolithic character. 





The sectional vlevation P P shows the reinforcing network 
in the 5in. side walls of the abutments, the bars there being 
spaced 4in. apart vertically and horizontally. The sections 
on RR and M M give typical details of the wall construction. 

A horizontal section on the line MM to the left hand of 
the main counterfort is given, which shows the trussed 
arrangement of the reinforcing bars for providing adequate 
resistance to outward pressure in accordance with the distri- 
bution of stresses due tocontinuous-beam action. This section 
also shows the reinforcement of the vertical ribs or counter- 
forts applied for stiffening the side walls of the abutments. 
Turning now to details of the arch ribs, of which a general 
cross section at the crown is given, and also a half longitu- 
dinal section, it should be pointed out that while each rib 
and the connected spandril wall are of the same thickness 
and may appear to constitute simply an arched beam, these 
portions must really be considered separately, because the 
reinforcement has been arranged strictly in accordance with 
the principles of arch design. The arch ribs proper are 14in. 
wide, and may be taken as having the thickness of 18in. at 
the springings and 13in. at the crown, the concrete being 
reinforced against any distribution of stresses that may be 
occasioned by different conditions of loading. Thus there 
are two parallel curved bars in the intrados, and three 
parallel straight bars in the extrados, the former being coupled 
longitudinally and extending from abutment to abutment, 
the latter proceeding from each abutment to a point where 
the arch rib may be said to merge into the decking of the 
bridge. 

Being in compression, the spandril walls require no rein- 
forcement save that which is provided against shear and 
temperature and other stresses by the oblique series of 
stirrups connecting the rib reinforcement with the decking. 

Lateral bracing for the arch ribs is provided by the trans- 
verse deck beams and the continuous deck slab in direct con- 
nection with the ribs for the distance of about 12ft. on either 
side of the crown, and for the remaining portions of the span 
connected with the spandril walls, which are of the same 
thickness as the arch ribs, and monolithic with them. 

The deck beams, spaced 4ft. 3in. apart, centre to centre, 
measure Tin. wide by 13in. deep, or 19in. deep including the 
thickness of the slab. Being built in, as it were, into the 
spandril walls and arch ribs, according to position, the deck 
beams are reinforced with straight and bent bars and stirrups, 
similar to those shown in the longitudinal section on page 347. 
The slab, 6in. thick, is reinforced with longitudinal and 
transverse bars and stirrups, arranged somewhat like those 
in the abutment walls. Two series of stirrups, upright and 
inverted, connect the slab with the concrete of the spandril 
walls, as indicated in the same view. 

Thus every part of the span is inter-connected, and rein- 
forcement has been placed to allow for all variations of the 
stress distribution which may arise in consequence of unsym- 
metrical loading or other causes. 

The construction of the parapets is made sufficiently clear 
in the engravings—Figs. 1 and 2—and views on page 346. 
The piers, spaced. 15ft. apart, are 17in. square at the base, 
and are connected by pierced walls 4in. thick, surmounted by 
an 8in. coping. Fig. 2 is a view of the finished bridge show- 
ing more clearly the treatment of the parapets and piers at 
eitherend. The roadway is 10ft. wide, and on either side of 
it is a footpath 3ft. wide. Timber moulds of the usual type 
were built up for execution of the ferro-concrete work, being 
supported on the ground and by four temporary timber piers. 

Fig. 1 shows a view taken after the abutments and arch 
ribs were finished and when the steel bars were in position 
for completing the upper portion of the spandril walls and 
the transverse deck beams. In this illustration may be 
seen the reinforcement for the parapet piers, these bars being 
placed in position s: as to ensure thorough connection between 
the piers and the spandrils. 

The proportions of the concrete were :—6 cwt. of Portland 
cement, 134 cubic feet of clean sharp sand, and 27 cubic feet 
of washed gravel between fin. and Zin. gauge. 

All steel employed was specified by the engineer to be made 
by the Siemens-Martin open-hearth process, and to have an 
ultimate tensile strength of 28-32 tons per square inch, and 
an elongation of 20 per cent. in a length of Sin. 

The bridge was designed for the moving load of a 25-ton 
steam roller and a dead load of 1401b. per square foot. It 
was completed in May last, and tested in the presence of 
Mr. W. McCracken, representing the Earl of Crewe. 

Instruments were fixed under the centre of each arch beam 
—see page 346—for measuring thedeflection. Under the load of 
two steam rollers, each weighing 134 tons, passing over the 
bridge the maximum deflection recorded was 3°2mm., and 
with these engines at rest on the centre of the span it was 
3°3mm., or about g3y3 of the span. Taking into considera- 
tion the fact that the deflection allowable under the contract 
was $y of the span, the results were declared by all concerned 
to be satisfactory. 








COMBUSTION AND HEAT-BALANCING IN 
LOCOMOTIVES.* 
By Mr. LAWForD H. FRY. 


THIS was the second of two papers read on last Friday night. 
An abstract of the first will be found on page 355. Mr. Fry 
dealt altogether with experiments made on the locomotive 
testing plant of the Pennsylvania Railroad, first at the 
St. Louis Exhibition, and secondly on the same plant after it 
had been removed to the Altoona shops of the company. As 
regards the St. Louis tests the figures have already been pub- 
lished in a now well-known book, ‘‘ The Pennsylvania Rail- 
road System at St. the Louis Exhibition,’’ first edition, 
Philadelphia, 1905. Mr. Fry’s paper is very long and full of 
tables and diagrams. We can do no more than give the 
general conclusions. 

Three losses with the heat usefully employed in the pro- 
duction of steam must account for all of the heat contained 
in the coal, and complete the heat balance. 

(1) Loss of heat in the products of combustion.—The pro- 
ducts of combustion consist of certain dry gases, as shown by 
the analyses of the flue gases, and in addition to these a 
considerable amount of water vapour from the water of com- 
bustion of hydrogen in the coal, and from the moisture in the 
coalandintheair. There is also a trace of sulphuric acid 
from the combustion of the sulphur. In the St. Louis tests 
the water of combustion with the sulphuric acid amounted 
to 0°40 lb. per pound of coal burned. The moisture in the 
coal was always in the neighbourhood of 1 per cent., and, 
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therefore, the water vapour produced, per pound of coal 
burned, may be taken with sufficient accuracy as 0°41 lb, 
This comprises the water of combustion and the moisture in 
the coal as fired. In addition to this vapour, the moisture in 
the air admitted for combustion must be taken into account, 
The percentage of moisture in the air can be determined 
from the wet and dry thermometer readings which were 
taken. The weight of the dry gaseous products of combus- 
tion per pound of coal burned is 0°541b. more than the 
weight of air supplied per pound of coal. The amount of 
heat carried off by the products of combustion depends on 
the weights of dry gas and water vapour produced per pound 
of coal burned ; on the temperature at which they escape to 
the smoke-box ; and on their specific heat. 

(2) Loss of heat by external radiation.—This loss was not 
measured in the St. Louis tests, and, as the loss by unburnt 
coal was not measured, the radiation loss cannot be deter- 
mined by difference. It seems, however, permissible to 
assume that the loss by external radiation is 5 per cent. of 
the heat utilised by the boiler in evaporation. This cannot 
introduce any essential error, and it harmonises with tho 
little that has been published on this subject. 

(3) Loss by imperfect combustion.—This falls under two 
heads :— 

(i) Loss by production of carbon-monoxide. 
(ii) Loss by escape of unburnt coal at chimney and 
ashpan. 

(i) The first-mentioned loss can be calculated from the 
analysis of the flue gases. There is a general tendency for 
the loss by CO to increase as the rate of combustion is 
increased, but except in Series 100 there is no very serious 
loss on this score. In Series 100 one individual test shows a 
loss of 16°33 per cent. by CO. This is due to the rapidity 
with which the air supply falls off as the rate of combustion 
is increased. Evidently the difficulty of getting air to the 
fire limited the power of this boiler, and prevented the rate 
of combustion being pushed above 90 lb. of coal per square 
foot per hour. 

(ii) The loss of heat by the escape of unburnt coal is the 
most important loss in the heat balance when the boiler is 
working at full power. The coal escapes unburnt in three 
ways :— 

(a) Partially unconsumed as sparks. 

(6) Partially unconsumed in the ashpan. 

(c) As unconsumed gas in the products of combustion. 
This last entails a secondary loss by 

(d) The sensible heat of the unconsumed gas in the 
smoke-box. 

As the necessary observations were not taken, it is not 
possible in the present tests to determine the separate value 
of each of the four items of the loss by unburnt coal, but the 
total amount of heat lost can be determined by a method 
which is illustrated by the following example :— 

In Test 8006 there is known Per cent, 
Heat of evaporation ie tia . 4720 
Heat lost by external radiation ; 2% 
Heat lost in the production of CO .. 0-70 


This leaves as the loss to be divided between the 


products of combustion and unburnt coal 49°74 


100°00 


The heat lost in this test in the products of combustion 
was 19°30 per cent. of the total heat of the coal actually 
burned. Now if, for example, 25 per cent. of the coal were 
to escape unburnt, the loss in the products of combustion 
would apply only on the remaining 75 per cent. actually 
burned, and would be 0°75 x 19°38, or 14°5 per cent. of the 
heat of all the coal fired. Consequently, if P is the percent- 
age of heat lost by coal escaping unburnt, the loss in the 
P 19°3 per cent. of the total 

on > 
coal fired, or calling this P; we have P; = a E 1 
and P; + P = 49°74 
whence, by simple algebra, it is found that P, the loss by 
unburnt coal, is 37°70 per cent. 

The general results of all the tests is that the effici- 
ency of the absorption of the heat is practically independent 
of the rates of combustion and evaporation, so that under all 
conditions of working the heating surface absorbs about 81 
per cent. of the heat produced by combustion. Approxi- 
mately, the same figure is obtained for all four boilers, 
although they vary considerably as regards design and ratio 
of heating surface to grate area. The figures show that the 
efficiency of the boiler, as a whole, is mainly determined by 
the efficiency of the combustion, which falls rapidly as the 
rate of combustion is increased. 

Although the smoke-box temperature at which the pro- 
ducts of combustion escape increases as the rate of combus- 
tion increases, the percentage of the total heat carried away 
by these gases is reduced. This is due to the reduction of 
the weight of gas produced per pound of coal burned. When 
the rate of firing was increased from 30 1b. to 1301b. per 
square foot of grate, the weight of the products of combus- 
tion was reduced from about 181b. to about 8°5 lb. per pound 
of coal fired. For complete combustion about 11 Ib. of air 
are required, so that when the boiler was forced it was not 
possible to get enough air through the fire to burn all of the 
coal fired. The figures obtained show that the locomotive of 
Series 100 is particularly choked for want of air. The 
author learnt with much interest, after writing the fore- 
going, that since the tests the Pennsylvania Railroad has 
increased the area of the air inlets in the ashpan of this 
locomotive, with the result that it steams much more freely 
and efficiently. 


s. 3, 100 — 
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THE CLEANSING OF A TRAMWAY TRACK.—The position of an 
electric tramway company with regard to the cleansing of their 
lines is by no means tree from difficulty. While the company is 
usually under no obligation to scavenge the street, it is manifest 
that unless this duty is properly performed efficient working may 
be rendered impossible. A recent case at the Brentford County- 
court would seem to show that if a tramway Wy gd does under- 
take such work it may~shun Scylla only to fall into Charybdis. 
It appears that in December last the London United Tramways 
Company had to use a snow plough to clear the track at Acton. 
The use of the plough caused the accumulation of heaps of snow 
on each side of the road, and the removal of these heaps cost the 
Acton Urban District Council £25, which sum they sought to 
recover from the company. The County-court judge held that 
while the tram company was under no liability to remove snow, it 
had no right to cause a nuisance which obstructed traffic in the 
remainder of the street. Consequently he gave judgment for the 
Acton Council, 
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RAILWAY MATTERS. 


Tue traffic receipts on the Sheffield Corporation Tram- 
ways for week ended Both March, 1908, amount to £5487 12s. 104d. 
Corresponding week last year (includes Good Friday), £5807 5s. 4d. ; 
decrease, £319 12s, 54d. 


We hear that Mr. C. M. Jacobs, chief engineer for the 
tunnels of the Pennsylvania Railway and Hudson Tunnel Company 
at New York, who is a native of Hull, has presented to the Muni- 
cipal Museum of the latter town a complete model in brass and 
steel—seale lin. to the foot—of the shield which drove the first 
tunnel under the Hudson River. 


Ir is stated that the rumour to the effect that the 
Japanese Government intend to lease to a private corporation the 
railways which aad bought over the year before last is unfounded. 
As the nationalised railways are yielding a profit as expected, the 
Government do not find the burden on their finances increased by 
the nationalisation of the railways. 


AccorpInG to Electricals Engineering, a considerable 
degree of success has attended the first year’s working of the 
accumulator driven motor coaches recently put into service by the 
Prussian State Railways for local traffic. "The total costs are given 
as 7°5d. per car-mile, including depreciation and interest on 
capital, Several more cars of similar nature are on order. 


Tue Shanghai-Nanking Railway has been completed. 
Tho length of the line is 193 miles. The first sod was cut on April 
25th, 1905. The first passenger train arrived at Nanking last 
Saturday, having covered the distance in five hours and thirty- 
seven minutes. The British and Chinese Corporation has received 
congratulations from the Viceroy on the completion of the line, 


Tue North-Eastern Railway is about to construct a 
second accumulator for the hydraulic apparatus at Hook Railway 
Bridge, near Goole. The bridge, which carries the Goole and Hull 
railway across the river Ouse, is one of the largest swing bridges 
in the country, and in view of the increasing traffic on the Hull 
and Doncaster line, it is felt desirable to have a second accumu- 
lator in reserve in case of breakdowns. 


Tue directors of the Great Northern and Great Central 
Railways regret that their application to the Railway Commissioner: 
to confirm the working agreement made between the tw« 
companies in December last, and unanimously approved by the 
shareholders of both companies, has not been successful, Th: 
directors propose to promote a joint Bill in Parliament, in th« 
ensuing season, to give effect to the wishes of the proprietors. 


A LARGE concentration yard has just been constructed 
at Seymour. Junction having connections with the Mansfield and 
Clown and Doe Lea branches of the Midland Railway. Previous 
to the completion of the undertaking much time and power wa: 
wasted in bringing up and sorting loaded wagons at the various 
collieries before being forwarded to their destinations. Th: 
widening and improvements of the line between Seymour Junction 
and Markham, on the Doe Lea branch, are also completed. 


Tue traffic in Hungary during the year 1907, both by 
land and by water, was very great—the railways and the shipping 
companies giving record returns in the transport of goods. The 
inadequate supply of railway rolling stock in the country showed 
itself, however, but too plainly, ard was the cause of considerable 
loss to trade. With a view to remedying the existing defective 
state of things, the Government have proposed to devote a sum of 
£3,750,000 from the public works to various railway works. 


Tae Glasgow Corporation Tramways committee at 
their last meeting had before them the question of extending the 
lines to Burnside, Rutherglen, and to Rouken Glen by way of 
Thornliebank. -It was agreed to continue consideration of the 
subject until the general policy with regard to tramway extensions 
is defined. A sub-committee afterwards discussed ‘the proposed 
establishment of a complete through service between the east and 
west ends of the city. It was resolved to continue the present 
arrangements, 


Tue Standing Orders Committee of the House of 
Commons last Tuesday agreed to dispense with, the Standing 
Orders as affecting the Stratford-on-Avon, Towcester, and Midland 
Junction Railway and East and West Junction Railway (Amalgama- 
tion) Bill, the object of which is to secure more economical 
management of these railways. Several debenture holders lodged 
objections to the bill before the Examiner, but their position 
having been safeguarded in a manner they desired, the committee 
consented to let the Bill proceed in the usual way. 


Tue State Railroad Commission of Indiana, which, 
acting under the recent law, has ordered the principal railroads of 
the State to have the block system in use by July Ist, 1909, reports 
that progress is being madealready. The number of miles of road 
now equipped with block signals is 1891, and the number of miles 
yet to be equipped under the order is 3423. Lines earning les. 
than £1500 per mile per year are not sbuject to the law. The 
Commission has reli¢éved two roads from complying on account of 
their light traffic ; the Elgin, Joliet and Eastern and the Chicago, 
Lake Shore and Eastern. 


Tue Mexican official Diario of the 8rd March notifies 
the signing of acontract between the Governmentand Sefior Hipélito 
Duvergey, represeating the Compafiia Industrial de El Oro, 8.A., 
the concessionaire of the railway between the station of La Huerta, 
of the Michoacdén-Pacific Railway, and the municipality of 
Tlalpujabua. By the terms of the contract the concessionaire 
undertakes to complete the construction of at least 10 kilos. by 
the 14th of August, 1909, and at least another 10 kilos. in each 
year following, in order that the whole line may be completed by 
the 14th of February, 1913. 


Tue report of the directors of the Grand Trunk Rail- |. 


way Company of Canada for the half year ending December 31st 
last states that the gross receipts were £3,763,246, and the working 
expenses (being at the rate of 72:03 per cent. as compared with 
71°45 per cent. in 1906) £2,710,933. e net traffic receipts were 
£1,052,312 and the net revenue receipts £1,194,394. . After leduct- 
ing rents on leased lines, intérest on debentares, and £60,364 (the 
Canada Atlantic Railway deficit), there is a-surplus of £527,175, to 
which is added 
the sum available for dividend £541,815. 


Tue South-Eastern and Chatham Railway announces 
that in order to accommodate the increasing traffic to Switzerland, 
arrangements have been made for a special night service by the 
Dover-Calais-Baon-Basle route to leave Charing Cross at 9 p.m. 
every Tuesday and Friday. The train from Calais will be 
composed of first and second class lavatory corridor carriages and 
a restaurant car, and will reach~ Basle in 144 hours, Zurich in 17 
hours, Lucerne in 174 hours, Berne in 18 hours and Milan in 24 
hours from London. he s,s." Le Pas de Calais will crossin the 
service from Dover to Calais in 65 minutes. 


Wir reference to the tramways to Loch Lomond, 
we hear that work in connection with the laying of the tramwa 
track from Dalmuir to Balloch has recently nm prosecuted with 
vigour. The contractors, while having now completed the track 
practically of half of the section aes Nemharten to Balloch, are 
making substantial progress on that from the county town to 
Dalmuir, The firm work on a system calculated to accomplish a 
mile of finished track per week, and they now will be attaining 
this remarkable rate of progress. It was anticipated that the 
Dumbarton-to-Alexandria section of the line would be opened fcr 
traffic »during--April, -but -the recent ,unfavourable - weather has 
rendered this impossible. 


NOTES AND MEMORANDA. 


Our of twenty-six vessels launched in March on the 
Clyde, nineteen were steamers, lighters, barges or other vessels of 
400 tons each or less, 


THE output of coal from Natal collieries of South Africa 
for the first eight months of 1907 was 929,115 tons, against 800,100 
tons for the same period of 1906. 


Coat in Prussia is now higher than the price reached 
during 1900, and the railway administration has made a special 
es a hag on imported is to counteract the high priced local 
produc 


A FUEL briquet may be made of the following ingre- 
dients in the proportions specified by measure :—Finely ground 
coal waste, 90 parts; cotton-seed meal, 5 parts; cattle dung, 
1 part ; finely ground flint rock, 3 parts; and coil oil residuum 
or asphaltum, 1 part. 


AccorpinG to the Engineering Record, Bessemer steel 
ingot production in the United States in 1907 was 11,668,000 tons, 
including castings, against 12,276,000 tons in 1906. The produc- 
tion of Bessemer steel rails in 1907 was 3,302,000 tons, as against 
3,706,009 tons in 1906. 


A mixture of boracic acid 11b., pulverised chlorate 
of potash 4 0z., and carbonate of iren 3 0z., is claimed to be a good 
flux for brazing cast iron. The flux should. not be applied until 
the metal has been carefully cleaned and the sections to be brazed 
haved reached a bright red heat. 


AccorpinG to the Zeitschrift fiir Schwachstromtechnik, 
W. C. Jaetmann has been attempting to increase the self-induction 
of telephone cables by using an electrolytic sheath of iron over the 
copper wire. This method, unlike that due to Pupin, distributes 
the self-induction throughout the Iength of the cable. 


Tue residences of Madrid are almost entirely divided 
into flats, and lifts are being introduced into all the more modern 
ones. Hydraulic lifts of local manufacture, according to a Con- 
sular report, are too slow to be satisfactory, owing to insufficient 
~ og pressure, and have a formidable rival in an Italian electric 
ift. 


Tue Cowper-Coles process for making cement direct 
from blast-furnace slag consists of taking the slag when still molten 
and raising the temperature = means of an electric resistance 
furnace, during which period the necessary quantity of chalk is 
added, and then subjecting the whole to electrolysis, which brings 
about the desired reactions. 


Tae American Government have made an interesting 
estimate showing that the use of copper in 1906 for electrical 
surposes was practically half the consumption ; brass manufac- 
curers used 30 per cent.; in rolling mills and the manufacture of 
heet agers 5 per cent. were used, and for miscellaneous uses, 
principally castings, 15 per cent. 

THE way in which mica enters into the economy of 
electrical engineering is well shown by the following figures taken 
from the Electrical Review, N.Y. The amount exported from 
Sanada has increased from 558,419 Ib. in 1896 to 1,732,903 Ib. in 
1907. The United States is the best customer, taking nearly 9 per 
sent. of the whole, Great Britain being second. 


THE report of the Chief Inspector of Mines of Mysore 
for the year 1905-6, but only just published, is devoted chiefly to 
official data on the progress of the Kolar gold mines. -A decline 
‘n production is noticeable, due mainly to the decline in grade of 
the ore milled. There was also noticeable an increased death-rate 
from accidents in 1905, due mainly to a serious underground fire 
at the Nundydroog mine. The total value of gold bullion pro- 
luced from the commencement of mining operations in Mysore up 
to the end of 1905 was £23,384,532. 


Evectric heaters were recently put in the United 
States to a novel use for a shrink fit of a crank pin into a crank 
lise on a 500 horse-power cross compound Russell engine. In 
replacing the old pin, a new pin, 6in. in diameter, with a taper of 
hin., was to be fitted into the crank dise 5in. thick. Owing to the 
undesirability of expanding the disc with blow-torches, a number 
of heating units from 6 lb. electric flat-irons were grouped around 
an iron core and inserted into the 6in. crank pin hole and sufficient 
current passed through the units to maintain them at white heat 


Avy oil-engine lighting station has been erected by the 
Borough of Pennsburg, Pa , near Philadelphia, for street and com- 
mercial lighting service. The equipment consists of two horizontal 
two-cylinder, two-cycle engines, of 50 and 70 horse-power capacity 
respectively, which were built by Mietz and Weiss, New York, and 
operate with fuel distillate, costing 4 to 5 cents—say, 2d. to 24d.— 
per gallon when bought in tank car lots. The engines, which are 
each belted to a 35-kilowatt alternatcr, are started with compressed 
air and consume on the average one pint of oil per horse-power 
hour when approximately fully loaded. 


Accorp1nG to a,Consular report, in the smaller types of 
steam engines, more especially those for agricultural purposes, 
British makers hold their own in Spain, but in the larger types, 
where economy of combustible is essertial, Belgium and Switzer- 
land have a large share, and France and Germany also participate. 
Special attention has to be given to the question of coal economy, 
a matter of great importance in Spain, where freight, duty, and 
charges add some 30 per cent. to the price of coal at the seaports, 
and—with railway rates—considerably more ialand, coal costing 
as much as £2 10s, per ton in some parts of Spain. 


From numerous tests made by the Crane Company of 
Chicago, and described in a recent issue of the Valve World, the 
bursting pressure (B) for tees and bends, in pounds per square inch 
= $ T + D, where T is the thickness of the metal in inches, D the 
ifside diameter in inches, and S = 65 per cent. of the tensile 
strength of the metal for fittings up to 12in. diameter (for larger 
sizes, 60 per cent.). For working pressure divide the bursting 
pressure by a safety factor of 4to 8. Fittings of both cast iron 

d ferro-steel were tested ; the cast iron had a tensile strength of 

000'lb. per square inch, and the ferro-steel a tensile strength of 


the balance of £14,640 brought forward ;, iialtinge} 33,000 Ib. per square inch. 


Wuute the output of coal in France has not increased 
much, the consumption of coal has grown very quickly, or at 
double the rate of the output. In 1898 the consumption of coal 
amounted to 43,293,000 tons, and in 1904 it had risen to47,030,000 
tons. Thus, while the production of coal in France, which was 
34,168,000 tons in 1904, was not only insufficient for home con- 
sumption, and the consumption is by no means great, this deficit 
becomes greater every year. In other words, the consumption of 
coal in France to-day exceeds the home output by 14,000,000 tons, 
and thus France has to import from abroad coal to the amount of 
40 per cent. of the coal raised at home. 


Tue Bulletin of the American Mathematical Society 
for March contains an account of a joint meeting held at Chicago 
in December last betwéen mathematicians and engineers for the 
discussion of the teaching of mathematics to engineering students. 
The discussion in question refers mainly to the mathematical 
requirements of the engineer who is occupied exclusively 
in practical applicati known methods. ~ Little or nothing was 
pat cece says Nature, menting on this bulletin, by the kers 
as to the growing ni iginal workers, who, by bringing the 
highest Teathometiaeeepwledge to bear on engineering problems, 
are:able-to devise-new-methods, and.-to gitide the ordinary practical 





experimenter. 





MISCELLANEA. 


Wuar is claimed to be the first Municipal and Public 
Health Exhibition will be held at the Royal Agricultural Hall 
from May Ist to the 12th. 


AN agreement has been made between the Norwegian 
Government and the Luosavaara-Kirunavaara Company, in Sweden, 
for the export from Narvik of a larger quantity of ore yearly than 
the 1,200,000 tons that were agreed upon in the contract of 1898, 


Tue Marseilles International Electrical Exhibition, 
which will be opened on April 19th, is being well supported. The 
Marseilles Municipal Council, the local Chamber of Commerce, and 
the Conseil General des Bouches du Rhone have voted large grants 
in aid of it. 

Tue piercing of the new Rickens Tunnel was completed 
last Monday morning. By this noteworthy engineering feat a 
tunnel over five miles in length is made, forming another connec- 
tion between Eastern Switzerland and the St. Gothard region. 
The terminals are Lichtelsteig and Utznach. 


Dr. James Bett, C.B., who was consulting chemist to 
the Indian Government from 1869 to 1894, died at Hove on 
Tuesday evening, at the age of eighty-three. He was for nineteen 
years Principal of Somerset House Laboratory, and for three 
years was President of the Institute of Chemistry. 





Inp1a is recognising the need for applied science, and 
physical and chemical laboratories are to be provided. During the 
last five years the Bombay University conferred 25 degrees 
of Bachelor of Science, as compared with 1321 Bachelorships of 
Arts. Many take the B.A. degree as a passport to Government 
service. 


Tue British Vice-Consul at Turin, Mr. E. Anfione, 
states that the Turin International Exhibition of 1911 will include 
sections devoted to electricity, railways and carriages, industries, 
commerce, &c. About £140,000 has been subscribed by the public 
in support of the scheme, and about £60,000 has been promised by 
the Italian Government. « 


At a special meeting of the Glasgow University Council 
on Wednesday the Earl of Rosebery was unanimously chosen as 
Lord Chancellor in the place of the late Lord Kelvin. A com- 
munication was received from Lord Rosebery in which his lordship 
wrote :—‘‘ Under the present circumstances, I am able to place 
myself gratefully and unreservedly at the disposal of the Univer- 
sity.” 

A DESPATCH from Pittsburg, Pennsylvania, on Tuesday 
last, announced that 250,000 coal miners would lay down their 
picks and shovels on Tuesday night, for theit contracts with the 
owners expired at midnight, and the latter were not willing to 
renew them on the same terms. The miners declare that the 

roprietors seem to want to force the men to accept their demands 
y permitting the mines to be closed. 


Art the instance of the Board of Trade, a series of ex- 
haustive tests are in progress with a view of discovering the test 
type of portable rocket apparatus for use on shipboard. The idea 
is that circumstances may arise when it is far more easy for a 
rocket to be fired from the vessel herself than from the shore, and 
that the carriage of such an appliance might be of considerable 
value from the point of view of life-saving. 


A FURTHER consignment of fittings to complete the 
magazine cooling equipment of the cruiser Talbot has been received 
at the South Yard, Devonport, consisting of electrically-driven 
ventilating fans, each capable of supplying from 4000 to 7500 cubic 
feet of air per minute. The work of piercing the bulkheads and 
fitting the special hollow shafting for conveying the air to the 
magazines is said to be proceeding satisfactorily. 

Tue return of the Midland Iron and Steel Wages Board 
for the first two months of the year shows a total output by 
seventeen selectéd firms of 36,723 tons, and the average selling 
price of £7 4s. 1ld. Compared with the previous two months, 
this is a drop in the selling price of 4s. 10d. Wages for puddling, 
it is said, will accordingly be reduced by 24 per cent. to 9s. 3d. per 
ton, and other mill and forge wages in proportion. 


THE annual meeting of members of the Society of Road 
Traction Engineers was held in London last Wednesday under the 
chairmanship of Mr. George Pollard, chief engineer of the London 
Road Car Company, Limited. Mr. Percy Frost Smith, chief 
engineer to Thomas Tilling, Limited, was elected chairman for the 
ensuing year, and it was unanimously resolved to adopt the 
scheme of associateship with the Royal Automobile Club. 


Tue Admiralty have given attention to the question of 
ear protection during heavy gun firing, and it has been decided to 
use plasticine, with the addition of cotton wool, but the form of 
ear protection to be used is to be left to the individual choice of 
officers and men. Plasticine may be supplied to ships and gunnery 
schools if specially demanded. The addition of 50 to 60 grains of 
cotton wool has been recommended to ensure perfect safety. It is 
pointed out that the cost of the material is very small, and its use 
is desirable in many cases. 


Tue turn in the tide of the general trade having led to 
a sharp fall in coal prices, the Scotch Coal Concilation Board met 
in Glasgow on Monday last to discuss the demand of the masters 
for a 124 per cent. reduction in miners’ wages. The claim affects 
nearly 100,000 men, whose representatives opposed the claim. 
Duriug the past twelve months men have received advances 
aggregating 50 per cent. During a long discussion the new wages 
agreement was introduced. The conference ultimately adjourned 
for a week without coming to a decision. 


A REPORT from Pretoria says the new gold law to be 
submitted to Parliament divides the Transvaal into two mining 
districts, the Witwatersrand forming one, and the remainder of the 
Colony the other. It consolidates owners’ rights under the exist- 
ing law, the Governor is empowered. with the sanction of Parlia- 
ment, to establish State mines, and provision is made for claims 
to be worked continuously. Unwrought metals will be dealt with 
as under the present law, with certain amplifications, and a State 
Mining School for whites is to be established. 


Actine on the instructions of the Russian War 
Ministry, a number of engineers and other experts are engaged 
near the town of Zlatoust in constructing the necessary buildings 
and placing apparatus for a wireless telegraph system between St. 
‘Petersburg and Vladivostock. Communication will take place 
through Kassatoov, which ‘is the highest summit of the Ural 
Mountains, near Zlatoust, where the State iron and steel works 
are situated. The engineers recommend the erection of a high 
tower for the transfer of messages. The only serious difficulty 
hitherto encountered is that of obtaining sufficient electric power, 
seeing that the number of machines is inadequate. 


PREPARATIONS are said to be in progress at Devonport 
for cc ing the rebuilding of No. 99 torpedo boat, which sank 
off Berry Head, and was raised in two portions, the hmull plating 
just abaft the engine-room having been cut through by the hawsers 
used in lifting. For several months the main portion has been 
resting in No. 4 Dock, South Yard, and the after section on the 
dock side. A sum of over £7000 having been allotted for the work, 
a start will be made early next month. Special blocks are being 
prepared on which to rest the severed part, and platforms for 
dealing with the damage to the bow. A large consignment of 
plating used in the construction of torpedo boa has been 
delivered, 
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TRANSPORTER BRIDGE AT WARRINGTON 
MR. JAMES NEWALL, WARRINGTON, ENGINEER 
(For description. see page 341) 
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Fig. 1|6—THE COMPLETE BRIDGE 
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REPLIES. 


ALERT.—We doubt if you will succeed in obtaining solid drawn nickel steel 
tubes, except by some special arrangement ; they are not, we believe, 
on the market. 

W. P. G.—You would probably experience some difficulty in replacing 
the plug rod of a Cornish engine by excentric, &c.; it would mean the 
complete conversion of the engine. Any of the makers of big pumping 
engines would tell you what the change would involve. 

©. H. D.—We do not think that Marconi ever rotated the tube for the 
purpose of decohering. He did it in order to vary the sensibility of the 
coherer by altering the length of the column of powder. See page 
of Dr. J. A. Fleming’s “The Principles of Electrie Wave Telegraphy” 
(Longmans, Green and Co.). When working, the tube is stationary, and 
is only given a part turn for adjustment. 








MEETINGS NEXT WEEK. 





Tus Junior Institution or Ex@tnerrs.—Tuesday, April 7th, at 8 p.m., 
at the Royal United Service Institution, Whitehall Paper, ‘‘ Purification 
of Water,” by Mr. Geo, H. Hughes, M.I. Mech. E. 
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Paper, ‘‘Foryd Viaduct Widening and Cylinder Sinking,” by Mr. W. E. 
Thornhill, Assoc. M. Inst. C.E. 

INSTITUTION OF ELecTRICAL ENGINEERS: BirnmMINGHAM LocaL SecTion.— 
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School, Suffolk-street. Ordinary general meeting. Discussion, ‘‘ New 
a Instruments,” by W. E. Sumpner, D.Sc., and J. W. 
Record. 


Rovat Society or Arts.—Tuesday, April 7th, at 4.30 p.m., at John- 
street, Adelphi. Colonial Section. ‘‘The Imperial Problem of Asiatic 
immigration,” by Richard Jebb. Wednesday, April 8th. Ordinary meet- 
ing. ‘Technical Education in America,” by Sir William H. Preece, 
K.C.B., F.R.S. 

Cop Storage and Ice Association.—Tuesday, April 7th, at 8 p.m., at 
the Royal Society of Arts. Paper, ‘‘ Cold Sturage and Canada,” by Mr. J. 
A. Ruddick, Dairy and Coid Storage Commi-sioner, Dominion of Canada, 
will be read by Mr. A. W. Grindley, the Canadian Government's Chief 
Cargo Inspector for Great Britain. 

Tue Instirution or Evxecrricat Enotxeers.—Thursday, April 9th, at 
8 p-m., at the Institution of Civil Engineers, Great George-street, West- 
minster, 8.W. Ordinary general meeting. Paper, “‘ Electric Supply Pro- 
spects and Charges as affected by Metallic Filament Lamps and Plectric 
Heating,” by H. W. Handcock and A. H. Dykes. 

Rovat Instirvtion of Great Briraww.—Friday, Apri) 10th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Carriers of. Positive 
Electricity,” by Professor J. J. Thomson, M.A., LL.D., D.Se., F.R.S., 
M.R.I. Saturday, April llth, at 3p.m. “Electric Discharges through 
Gases,” by Professor J. J. Thomson, M.A., LL.D., D.Se., F.R.S., M.R.1., 
Professor of Natural Philosophy, R.I. 

PuysicaL Society or Lonpoyn. — Friday, April 10th, at 8 p.m., in the 
Physics Laboratory of the Royal College of Science, Imperial Institute-road, 
South Kensington. Papers: ‘‘An Experimental Investigation of the 
Nature of y Rays, by Prof. W. H. Bragg, F.R.S., and Mr. Madsen. ‘‘ Ex- 
yeriments on Artificial Fulgurites,” by Miss D. D. Butcher. ‘“‘ Short-Spark 

henomena,” by Mr. W. Duddell, F.R.S. 

Tue Instirution oF MecnanicaL Enoivgers.—Friday, April 1Cth, at 
8 p.m., in the Institution House, Storey’s Gate, St. James’s Park, West- 
minster, 8.W. Ordinary general meeting. Papers: “‘The Governing and 
the Regularity of Gas Engines, by Mr. James Atkinson, of Manchester. 
“The Effect of Mixture Strength and Scavenging upon Thermal Effici- 
ency,” by Professor Bertram Hopkinson, of the University of Cambridge. 

Tae Iwstrrvtion or Crvin Enetvgers.—-Tuesday, April 7th, at 8 p.m., 
at Great George-street, Westminster, S.W. Ordinary meeting. Paper, 
“The King Edward VII. Bridge, Newcastle-on-Tyne,” by Frank William 
Davis and Cyril Reginald Sutton Kirkpatrick, Assoc. MM. Inst. C.E. 
Thursday, April 9th. Special Students’ visists to the works of Messrs. 
nd and Chalmers and of Messrs. Vickers, Sons and Maxim, Limited, 
Erith. 
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Combustion in Locomotive Fire-Boxes. 


IN another place will be found abstracts of two 
papers read before the Institution of Mechanical 
Engineers on Friday night, with a summary of the 
discussion which followed. In one sense the reading 
and discussing of these papers constituted an 
episode not devoid of a particular interest. The 
circumstances were peculiar. The first paper was 
the work of Dr. Brislee, of the Muspratt Laboratory 
of Physical Chemistry, Liverpool, while the second 
had been prepared by Mr. Lawford H. Fry, who 
represents the Baldwin Locomotive Company in 
London. Dr. Brislee’s object was to ascertain 
what percentage of carbonic oxide escaped unburned, 
and to this end he carried out’ interesting trials on 
the London and North-Western Railway. Mr. Fry 
“ In 
Locomotive Tests and Exhibits, Pennsylvania Rail- 


was issued in 1905. Both papers represent a great 
deal of labour—in one sense wasted; for neither 
the one nor the other*is likely to affect locomotive 
practice in the smallest degree. The discussion 
which followed was remarkable mainly for the 
oblivion as to facts manifested by several of the 
speakers; a thing due, no doubt, to the. lack of 
personal footplate experience, and a consequent 
ignorance of the conditions under which locomo- 
tives do their work. state 

‘Dr. Brislee, before reading portions of his paper, 
gave a short and very lucid explanation of the 





ON Screw PROPELLERS. 





chemistry of the combustion of carbon. Following 





Rankine’s example and expressing results in British 
units, we may say that 1 1b. of carbon supplied with 
141b. of oxygen or 6lb. of air will liberate 4400 
B.Th.U., representing an evaporation of 4°551b. of 
water from and at 212 deg. If 12lb. of air, repre- 
senting 2% lb. of oxygen, are available, then 14,500 
B.Th.U. and an evaporation of 15 lb. of water result. 
In the first case we have CO, in the second COr. 
It is obvious that if much CO or, in popular phrase- 
ology, carbonic oxide, escapes up the chimney fuel 
is wasted. It is by no means easy to secure the 
intimate mixture at a sufficiently high temperature 
of the CO with oxygen to obtain complete com- 
bustion. Apparently Dr. Brislee, .like many 
other persons, held that the locomotive fire-box 
does not present conditions favourable to complete 
‘combustion. If so, he was completely disabused in 
the course of his experiments, because he found 
that the loss incurred in this way represented an 
insignificant percentage. He deduced from his tests 
that it was augmented at slow speeds, because the 
action of the blast pipe was moreintermittent. The 
outcome of his experiments is that the locomotive 
boiler as a whole is excellent, the possible percentage 
of efficiency being at least 75; and the suggestion 
that some system of forced draught, as, for example, 
a fan, would be better than the blast pipe, particu- 
larly because it would give the fireman a power of 
varying the draught which he does not now possess. 
We shall return to the fan in a moment. It is 
first necessary, however, to ask whether the inter- 
mittent blast has really the effect attributed to it. 
So far as our experience goes, there is no evidence 
whatever of intermittency to be seen in the fire- 
box, tinless the engine is running at speeds under 
25 miles an hour, provided the blast nozzle, smoke- 
box; and chimney are of the right dimensions and 
the spark arrester what it ought to be. But, 
turning to Dr. Brislee’s figures haphazard, we find 
the percentage of CO at. 37 miles an hour 2°2, while 
at 36 miles an hour it was 0°8. On another run, 
60 miles an hour, the percentage was 2°1, while at 
at 48 miles it was only 0°4. . Again, we have 
40 miles an hour and a percentage of 0'7, and 
53 miles and 2°3. Again, 37 miles give 4°1, and 
47°3 miles precisely the same, while 44 gives 
0°4 per cent. These figures fail to prove much. 
The truth appears to be that all the conditions were 
not and could not be taken into account, as, for 
example, the conditions on the grate, or the opening 
of the fire-door. We may, however, concede that 
Dr. Brislee is right, and ‘proceed to consider his 
suggestion that air should be supplied by a fan. 
We say a fan, because no other method is con- 
ceivable. 


Now, we have an example ready to our hands, 
namely, the forced draught used with locomotive 
type boilers in torpedo boats in the days of their 
youth. With the aid of the fan and aclosed stoke- 
hold as much as 150 1b. of coal per square foot of 
grate surface has been put through the fire doors 
per hour. Any one who stood on deck knew what 
became of about one-third of it. A closed stoke- 
hold cannot be. provided on a locomotive, and it . 
follows that recourse must be had to the only re- 
maining expedient, to wit, a closed ash-pan, into 
which the air will be forced by a fan. But there 
are two radical objections to this. If, in the first 
place, the draught is not induced, air cannot be put 
in over the fuel; and, in the second, the boiler 
could not be fired without shutting off the air. 
Otherwise, flame would come out of the fire-door 
and kill the men on the footplate—an event which 
has happened before now even with induced 
draught. With a heavy express train the shovel is 
searcely ever out of the fireman’s hand. © We can 
imagine what the effect of continuously shutting off 
and admitting the air at intervals of a couple of 
minutes or so would be. Furthermore, unless air 
is supplied above the fuel, and that in large quan- 
tity, smoke will be evolved, which is the sin that 
can never be forgiven. No playing with air jets will 
do. Everything has been tried, and the modern 
scoop in the door, or its equivalent, must be used. 
Two or three of the speakers in the discussion were 
in favour of the fan, particularly because it afforded 
means of regulating the draught. They never knew, 
it would seem, or had entirely forgotten, that the 
ash-pan dampers and the fire door together supply 
most potent means of regulating draught with the 
utmost nicety. The ash-pan is always fitted as air- 
tight as possible. The dampers are worked either 
with ‘notched rods, or by compressed air in a 


cylinder, or by steam, and can be set very accurately. 


Reference was made to the fact that in certain 
respects the fire-box of a locomotive is a gas 
generator; this is quite true, and to make the 
system work the volume of air supplied under the 








bars is restricted, that necessary to finish combus- 
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tion being supplied through the fire hole. To put too 
much air in under the bars is objectionable. If it 
were not, it would only be necessary to fit the front 
of the ash-pan with a flared mouth ; or, if that was 
not enough, to carry a flat wind trunk forward 
under the engine, the rapid passage of which 
through the air would set up at once the conditions 
of forced draught with closed ash-pans. Pressures 
of 8in. or 10in. of water could be had in this way 
with great ease. ~ But this method of obtaining a 
draught has never come into favour; and it is quite 
usual practice to work with two sets of ash-pan 
dampers, one in front the other in the rear, and to 
admit or prevent the entrance of air through either 
the one or Other as the fireman thinks best. The 
late Mr. Stroudley worked his express trains entirely 
with the back damper. To admit air in front upset 
the balance in the furnace. The truth is that to 
obtain the best results is a very critical operation, 
usually carried out by a fireman with a minimum of 
theoretical information, and an enormous amount of 
practical experience and traditional knowledge. All 
the chemistry in the world will not enable us to say 
why a shovelful of coal under the fire door may pull 
down temperature and one under the bridge will not. 
Mr. Cook’s insistence on the importance of small 
things, and the difficulty of keeping time with the 
tremendous loads and high speeds now common, 
constituted a valuable addition to the discussion. 

The paper read by Mr. Fry attracted less atten- 
tion than that by Dr. Brislee. It was, indeed, 
impossible to discuss his multitudinous results in 
the very short time available. Mr. Jones drew 
some interesting deductions, however, which will 
be found in our report of the discussion. The 
figures go to show that no matter what the rela- 
tive proportions of the four boilers tested were, the 
efficiency came out nearly the same, varying between 
63 and 59 per cent. The ratio of grate surface to 
heating surface, and so on, seems to make very small 
difference. The true test is the quantity of coal 
actually burned per square foot of heating surface. 
The most noteworthy fact is that the efficiency of 
the absorption of heat is practically independent 
of the rates of combustion and evaporation, so that 
under all conditions of working the heating surface 
absorbed about 81 per cent. of the heat evolved in 
the fire-box. This result is quite consistent with 
Peclet’s researches. The more intense the com- 
bustion the higher the temperatures, and the 
greater the difference between that outside and that 
inside the fire-box plates, and so on. 

Menticn was made in the course of the discus- 
sion to the properties of the smoke-box. It seems 
a pity that no one who spoke appeared to have any 
knowledge of Professor Goss’ treatment of the 
smoke-box problem, as set forth in his somewhat 
recent book, “ Locomotive Performance,” in the 
chapter on “The Front End.” The consideration 
of the two locomotives tested by Dr. Brislee we 
must reserve for another occasion. 


Private and Dockyard Shipbuilding.*) 


It is a self-evident proposition that our principal 
private shipbuilding yards are able to build warships 
quite as cheaply as the Government dockyards, and 
it is practically certain they are also in a position to 
construct ships at a lower cost than is incurred by 
the State shipyards. Everything is in favour of 
private enterprise in this respect, and if it had not 
been for the desire to exercise a check upon the 
amounts of tenders submitted by the firms, it 
is probable that the Government dockyards would 
not have been expanded to their present dimensions, 
or that they would be non-existent as State establish- 
ments. The yards would be‘available all the same, 
but they would be otherwise owned. The private 
yards, besides being advantageously situated for the 
provision of such raw materials as they do not 
themselves produce, construct the hulls and manu- 
facture the plate and machinery, whereas the 
Government yards are dependent upon the pur- 
chase of the whole of the materials and equipment, 
which have to be transported over considerable 
distances to the dockyards at a large outlay in cost 
of carriage. The circumstance that foreign Powers 
place their orders largely with British firms bears 
eloquent testimony to the economy and efficiency 
with which the latter are accustomed to build 
vessels of every description, and it is probable that, 
with the exception of those nations which under- 
take construction on their own account, the 
whole of the requirements of the remainder of 
the world would be met by British yards if certain 
political and financial influences did not tend to 
divert a portion of the warship construction to 
other countries. Perhaps the case for British 
inlustry was never more concisely set forth than 





was done by Sir William H. White‘in the course of 
Cantor lectures delivered before the Society of Arts 
early in 1906. The lecturer stated that ‘the con- 
struction of warships in this country costs less 
than that abroad; our resources in shipbuilding, 
engineering, armour, and armament, are so much 
greater than the corresponding resources in any 
foreign country, that the speed at which construc- 
tion can be carried out is greater than that which 
can be attained abroad.” This statement, which 
was repeated in the following December in a com- 
parison of British and foreign warship building 
capability that was published in the columns of the 
leading London newspaper, undoubtedly represents 
the position of affairs to-day, notwithstanding 
developments in the producing capacity of certain 
other countries. 

The pronouncement made by the former Chief 
Constructor to the Admiralty forms somewhat of a 
contrast to the statement recently published by 
Lord Brassey, who, in the course of a letter on 
naval expenditure and administration, remarked that 
“if we have lost the advantage we once had in rate 
of building and cost of construction, we still possess 
unrivalled resources as shipbuilders.”” It is impos- 
sible to place upon the shoulders of private enter- 
prise responsibility for any decline in the rate of 
building warships, as the lack of Government orders 
removes this matter entirely from the control of the 
shipyards ; but the inference that the advantage in 
point of cost of construction has passed away from 
the British yards is certainly as unfortunate as it is 
incorrect. If we possess, as we undoubtedly do, 
unrivalled resources as shipbuilders, in what par- 
ticular respect have we lost ground on the score of 
economical production ? The private shipyards are 
still situated in the same positions, and their capacity 
for turning out warships has not only not been in 
any way impaired, but it never was on such a high 
plane of efficiency as at the present time. If the 
expenditure on construction is higher than it was a 
few years ago, the explanation is to be found in 
the increased cost of materials and higher wages. 
But as similar conditions prevail in other countries 
it is difficult to understand how it can be suggested 
that we have lost any advantage in the cost of 
construction. Any augmentation which has been 
experienced in the United Kingdom has been repro- 
duced in other countries, whilst at the same time 
the latter, generally speaking, labour under the 
disadvantage of having to transport most of their 
raw materials and manufactures, exclusive, perhaps, 
of boilers and engines, over a distance that is con- 
siderably greater than in the case of the United 
Kingdom, excepting, of course, the Royal dockyards. 
Lord Brassey is, however, on safer ground when he 
asserts that every ship we require for the Navy can 
be as well built by private firms as in the dock- 
yards. The noble lord would, perhaps, not have 
been incorrect if he had remarked that the experi- 
ence gained, by the private yards, both on the 
construction of warships for the British Navy and 
for various foreign navies, tends to justify a claim 
that they are better able to deal with this class of 
work than the State dockyards. 

The considerations already set forth have been 
suggested by a perusal of the Dockyard Expenses 
Accounts for the year 1906-7. At first sight 
it would appear from the general summary of 
aggregate expenditure as compared with estimates 
that whilst the direct charges for new construction 
undertaken in that year were slightly in excess of 
the estimates in the case of dockyard-built ships, 
the outlay on vessels constructed in private yards 
was considerably less than the original estimates. 
But on referring to the report of the Comptroller 
and Auditor-General we find a comparison of dock- 
yard and contract results which purports to show 
that private enterprise is at a disadvantage as con- 
trasted with the Government dockyards. For 
instance, a table indicates that the battleships 
Dreadnought, Africa, and Britannia were built in 
the Royal dockyards at a total of £34,000 less than 
the original estimates, but the Hibernia involved an 
increased outlay of £16,000, thus leaving a balance 
of £18,000 in favour of the Government yards. 
On the other hand, the first-class cruisers Achilles, 
Cochrane, and Natal, which were contract built, 
are returned as having resulted in a total expendi- 
ture of £157,000 beyond the amount of the original 
estimates. The report, in commenting upon the 
table, states that “the actual expenditure was less 
than the original estimate in the case of the dock- 
yard-built ships, and greater in the case of those 
built by contract.’’ This statement has, however, 
to be read in the light of the remarks made by the 
Admiralty in regard to the expenditure on each of 
the «vessels. Thus the revised estimates for the 
three cruisers amounted to £141,000 more than the 





original estimates, this reducing’ the excess on" these 
vessels to merely £16,000. The Admiralty offers 
no explanation for the variations between the 
original estimates and the actual expenditure on the 
cruisers, and it is doubtless to be found jn the 
alterations which are frequently made during the 
construction of the vessels. That this assumption 
is correct is fairly suggested by the observations 
made respecting the work actually done in 1906.7 
During the year the outlay on the Achilles was 
£31,000 less than the estimates, and £6000 less jn 
the case of the Natal, whilst the expenditure on 
the Cochrane was £8000 higher owing to altera. 
tions and additions ordered during the building of 
the vessel. If explanations were also given for the 
total excess of the actual outlay over the original agtj. 
mates or overthe comparatively slight augmentationg 
indicated by the revised estimates, it is probable that 
the suggestion as to cheaper construction in the 
dockyards would not have been made, seeing that 
the exceptional facilities enjoyed by the private 
shipyards, as previously mentioned, place them at 
an advantage over the Royal dockyards. 


Trade and the New Patent Laws. 


EVIDENCE that the new Patent Laws are likely 
to have a beneficial effect upon the trade of the 
country is already accumulating, and although it 
must of necessity be many months before our indus- 
tries can actually benefit by the new regulations, 
there are already signs and indications of the good 
that may be expected. If any one will turn to the 
various organs of our industries they will find that 
licences to work many patents held by foreigners, 
or hitherto worked only in foreign countries, are 
now offered to British manufacturers. In our own 
columns, to take a single example, we have within 
the last month published offers to license or to sell 
no Jess than thirty-five separate patents for various 
inventions. Hitherto such advertisements were 
rare or unknown. To take another case, the illus- 
trated official journal published weekly by the 
Patent-office has foundit necessary to devote columns 
to a subject which, up to a few months ago, occu- 
pied but as many inches. In the chemical trade 
papers, and in the journals devoted to other trades, 
we find the same class of announcement. There 
can then be no doubt that many owners of 
patents who have not hitherto worked them in this 
country are endeavouring to make arrangements for 
doing so in the near future. 

Those who have been opposed to this measure 
from the first will, no doubt, point out that the 
significance of these offers to license or to sell may 
be very small. Many of the patents may be 
valueless in themselves, and may never have 
been worked in a foreign country. That some are 
of that kind we do not doubt, but, on the other 
hand, there are good reasons for believing that the 
majority are genuine inventions which have been 
used successfully in foreign lands. It would 
require a very exhaustive and lengthy statistical 
investigation to reach absolute certainty on this 
point, and we have not deemed it necessary to carry 
it out, but we have taken the comparatively simple 
plan of finding out the nationality of the original 
patentees in a large number of cases, and we find 
that nearly all of them are foreigners, the French 
nation unexpectedly standing first on the list; we 
had expected to find Germany or America the leader. 
It may well be— indeed, it is a foregone conclusion— 
that many of these offers will not fructify, and in 
those cases, if it is worth anyone's while to 
seek for their annulment, the patents will in 
due course be annulled. Others will probably 
prove more successful; they will be taken up 
by British manufacturers and encourage British 
industries—the right function of the Patent Laws. 
But it must be remembered that these advertise- 
ments represent the weakest, not the strongest, 
inventions. Those which are already thoroughly 
well established in foreign countries will not be 
offered publicly at all in this country, and many 
licences or sales will, of course, be effected by pri- 
vate treaty. There are, moreover, evidences that in 
a number of cases the present holders will establish 
new works on our shores. To some persons the 
thought of foreign managers and workmen coming 
into our midst is distasteful. If these persons will but 
look back in our industrial history they will find that 
much of our prosperity as a great commercial nation 
is due to the astuteness of our rulers in importing 
foreign workpeople to establish trades in our midst. 
In the course of time the foreigners were absor 
or obliterated, but the industries remained to the 
good of the country. Let the same thing happen 
again. We hear rumours that one of the greatest 
of the German dye works is in treaty for land in 
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the Manchester district. If that single trade could 
be brought back to England the Bill would be 
justified and the evils which are likely to come out 
of some of its clauses would be more than covered 
by the good it had brought about by the passages 
instituting compulsory working. 


Iron Trade Wages. 


TRON trade wages are coming down. This is the 
first definite sequel to the altered appearance of the 
jron and steel trades this year. In the West of 
Scotland the reduction is 74 per cent., in the 
North of England and the Midlands and South 
Wales, 24 per cent. These reductions have been 
announced this week, and are the result of the 
ascertainment by the Wages Boards’ accountants 
in the several districts concerned of the prices which 
have regulated the sales of manufactured iron 
during the first ‘two months of 1908. It is re- 
markable what a similarity there is about the three 
returns—by which we mean that they all tell the 
game tale of declining prices and lessened profits. 
In the North of England the decline, compared with 
the closing two months of last year, has been 
35, 9d. per ton; in Staffordshire and the Mid- 
lands, including South Wales, 4s. 10d. per ton; 
while on the Clyde, as was to be expected, consider- 
ing the way in which the malleable iron and steel 
manufacturers of North Britain have been announc- 
ing reduction after reduction this year, the fall 
shown in the average is largest of any. But a re- 
versa! of last year’s high wages conditions was 
bound to come, and the men will do well to bear in 
mind that the masters have been the first to suffer. 
The operatives are not therefore alone in being 
called upon this year to submit to readjustment. 
The respective averages certified by the accountants 
as having regulated makers’ sales during January 
and February are as follows:—West of Scotland, 
£6 16s. 9d. per ton; Cleveland, £7 2s. 3d.; and the 
Midlands, £7 4s. 1ld. Though, as we have shown, 
a decline was experienced in every district, compared 
with what has gone before, selling prices of iron 
are still better than a year ago. In the Midlands 
they are still 2s. 3d. per ton higher than they 
were twelve months since. Now, however, that 
the average has commenced to come down, it is 
likely that the fall will continue. In the same 
way, now that wages in the iron trade are dropping, 
wages in the steel trade will have to suffer a 
decline also. 


London Electricity Supply. 


ON Tuesday last the London County Council 
adopted a report which, we trust, may put an 
end to one of the most advanced measures of the 
Progressive party. It will be remembered that 
when a private company sought powers to supply 
electricity in bulk in London so much opposition 
was offered by the County Council that the powers 
were refused. The Council then brought in a Bill 
of its own, by which it endeavoured to secure to 
itself the right to be the sole supplier of electricity 
in bulk for power purposes over a very large area. 
This Bill was also rejected, but the principle that 
the municipality was the proper body to undertake 
the supply was endorsed by a Radical House of 
Commons. Then a sudden change in the Council 
took place; the Progressive party was ejected, and 
the Moderate reigned in its stead. Again, a very 
reasonable Bill which sought only to control the 
supply furnished by private companies was brought 
in, but the same Parliament rejected it. The 
Council is, however, determined that every effort 
shall be made to secure economically a good supply 
of electricity for power purposes in London, and in 
the report adopted on Monday it reaffirms its 
adherence to the principle of private supply, and 
Opposes the three Bills which are soon to come 
before Parliament simply and solely for the pur- 
pose of obtaining “ such amendments and the inser- 
tion of such provisions as the Parliamentary Com- 
mittee may think necessary or desirable in the 
Interests of the public or the Council.” It is to 
be hoped that a Parliament, chastened by adversity, 


will no longer stand in the way of these measures. 





——— 


MODEL PROPELLER EXPERIMENTS. 


i experiments on the forms of vessels have been 
fo ay 1on for @ good many years past, and have yielded 
mation as to the best lines, as to the power required 


to drive a vessel with oj 3 
given speed, and with given conditions of propeller at a 








many other useful facts. One adjunct 
: hae vessel, the laws of variation of which have hitherto 
efied both ex: 


riment and calculation, is the propeller. 


partly known and partly guessed. There are certain pro- 
portions between midship area and disc area, and certain 
values in regard to surface, pitch, revolutions per minute, 
&e., the suitability of which has become roughly esta- 
blished by practice, and it is known in a general sort of 
way that it is of advantage to have the tips of the blades 
well immersed. Beyond this, however, opinions begin 
to differ as to the effect of variation in the depth of 
immersion of the whole screw, as to how the water flows 
to and from the latter, and as to the previous speeds, in 
relation to the vessel, of water dealt with by different 
parts of the disc. 

The experiments of Baurat Haack, made with Govern 
ment help on the Dortmund-Ems Canal about the year 
1900, proved that the motion of a ship causes the sur- 
rounding particles of water to a certain degree to fold back 
upon themselves like those of a fountain. The particles 
in close proximity to the skin of the vessel moved in was 
observed in the same direction as the latter at a relatively 
low speed, which was highest at the stern and lowest near 
the stem. There, however, another action took place. 
The water displaced by the nose of the vessel in the first 
place had the tendency to escape in every direction. In 
the direction right ahead the vessel kept pace with it; 
along the skin it met with particles drawn forwards by 
the surface friction ; in the lateral and downward direc- 
tions it was met by the surrounding fluid, the reaction of 
which united with it in sending a current astern at a 
certain distance from the skin along the line of least re- 
sistance. The greatest sternward velocity lay in a curved 
surface or envelope, which took somewhat the form of an 
enlarged outer surface of the immersed hull. The sec- 
tions of the envelope were roughly concentric with those 
of the hull, and their distances from the latter at 
successive distances from the stem became gradually 
greater, the current gradually slackening the while, till its 
velocity ceased to be appreciable at some distance astern 
of the vessel. The upper contour of this envelope is 
seen at the surface of the water in the familiar boundary 
line of the wake. 

The surface of the water within the area of dis- 
turbance was found to.take somewhat the form of a dish, 
and to be below the ordinary level of the canal. It may 
be assumed that the envelope widens out more in the 
breadth direction than in that of the depth, and it is well 
known that these phenomena occur in a less pronounced 
degree on the open sea than in a shallow, narrow channel ; 
but they are present in the former case none the less, 
and they must be taken into account by any one who 
would solve the problems connected with the resistance 
and propulsion of vessels. 

At the stern, say, of a vessel that is being towed from 
the bank of a canal, the particles of water next the skin 
are moving forward at perhaps one-third of the speed of 
towing, while those at a certain distance from each side 
are moving sternward at a not inconsiderable speed, and 
the water at some intermediate point has no motion 
either way. 

Again, at different distances from the surface the 
resistance to the thrust of the blades of the propeller is 
different even in water that is at rest, or that is moving 
with uniform velocity. 

Such is the water laid hold of by the propeller. In 
the case of twin-screws the thrust might imaginably be 
positive at the inner edge and negative at the outer edge 
of the disc, and the amounts of work done at the top 
and bottom of the same respectively may be very un- 
equal indeed. At very high speeds of revolution, again, 
the tendency to cavitation will | be greater at the upper 
than at the lower side of the disc, and so on. 

In view of the foregoing, it is evident that the aim to 
be followed in the design of a propeller is to find 
a form which will best take account of the conflicting 
conditions. 

Further, the fulness or fineness of the after body of a 
vessel may accentuate or weaken the want of uniformity 
in the velocity of the particles of water, and considerably 
affect the design. 

Professor Flamm, of the Technische Hochschule of 
Berlin, has set himself the task of throwing light into 
this darkly confused subject. The financial means hitherto 
hitherto at his command have enabled him to establish a 
somewhat primitive experimental tank, or rather trough, 
the work done in which, however, has already more than 
sufficed to show the possibilities inherent in his methods, 
and has meanwhile given results which are in themselves 
exceedingly interesting. 

The trough, which is about 30ft. long by 2ft. 8in. broad 
by 2ft. deep, is constructed of plates and angles. To 
admit of observation, and of the photographing of what 
takes place within its walls, it is provided with large 
plates of glass in its bottom and sides. The sides support 
the carefully adjusted rails on which the towing carriage 
runs. On the latter is fitted a continuous current electro- 
motor, geared down 2 to 1 to the propeller by means of 
bevel wheels. 

In the ordinary experimental tank a model of a vessel, 
with or without propeller, is towed through the water by 
an electrically driven carriage. In Professor Flamm’s 
experiments the carriage takes the place of the model, 
the resistance being produced by a weight pulling at it 
by means of a wire which passes over a sheave at the 
sternward end of the trough. The short propeiler shaft 
adopted is taken by an arm which projects down from the 
carriage into the water. In this manner the influence on 
the propeller of the disturbances of the water caused by 
the vessel herself is eliminated or nearly so, the effect of 
the projecting arm being comparatively small. 

The object hitherto aimed at has been to investigate 
the action of the propeller itself and obtain pictures of 
its actual working. At a later stage, and with less primi- 
tive apparatus, experiments may be made as to the work- 
ing of the propeller with a vessel in front. 

The power applied to the propeller by means of the 
electro-motor being kept constant, the slip. may be 
regulated by the hanging weight before mentioned, which 





The points that make for good propeller efficiency are 





A notable phenomenon which accompanies the working 
of the propeller is the sucking down of air by the latter. 
This is most marked when the tips of the blades are near 
the surface, but it occurs also when they are deeply 
immersed. In the course of the experiments the air thus 
absorbed into the wake of the propeller was soon 
recognised as a feature of high importance for the observa- 
tion of the movements of the particles of water, and in 
the later trips additional air was introduced through a 
small pipe to the fore side of the boss and a little 
above it. In the photographs reproduced in our sup- 
plement to-day, the paths described by the tips of the 
propeller blades are clearly marked by screw threads of 
air bubbles, which extend sternwards, and gradually 
become less clearly defined. This is clearly observable in 
Fig. 1. As might be expected, the screw threads are 
clearest when the resisting weight—and consequently the 
slip—is smallest. With increase of resistance the 
threads become pressed together like a spiral spring, and 
become more and more confused, till only a mass of 
bubbles is distinguishable—see Figs. 2, 3, and 4. 

Slip is, theoretically speaking, simply the effect of the 
change of speed of the water, which at the stern of a 
vessel would otherwise move forward more slowly than 
the latter herself. The part played by it may be illus- 
trated most clearly by means of a definite example. 
Assume a vessel moving forward at 10 knots and having 
an apparent slip of 10 per cent., ze. 1 knot. Next 
assume that, on the vessel being towed at the speed of 
10 knots, the water at her stern would be moving in the 
forward direction at the speed of 3 knots. The stern of 
the vessel would in such case, relatively to the particles 
of water in way of it, be moving forward, not at 10, but 
at 10 - 3 = 7 knots. Assume now, that, the 10 knots 
speed of the vessel be produced by her own propeller 
instead of by the pull on the tow rope. Relatively to 
the vessel the propeller drives sternwards, at a speed of 
11 knots, water through which the stern would, in the 
towed condition, have been moving at 7 knots. The 
real slip is thus 4 knots, or, in other words, the forward 
effort is produced by the sternward acceleration of a given 
column of water at a speed of 4 knots. This is what, 
broadly speaking, takes place; in reality, a sternward 
current of water is set up, which, if the propeller could 
be suddenly removed, would continue to flow for a while ; 
but this may, meanwhile, be neglected as a subsidiary 
phenomenon. 

Assume, now, the resistance to be four times as great 
as before. The speed will be about half as great—say, 
5 knots—and the forward movement of the water at the 
stern perhaps 1} knots. With the same efficiency the 
propeller still sends the water sternwards with the 
acceleration of 4 knots. If the speed of stern—of vessel 
towed at 5 knots—taken at 33 kmots, be added to 
this acceleration, we have the speed of the propeller 
= 4+ 33 = 73 knots. The apparent slip in this second 
case is 55 per cent. 

If the resistance be made infinitely great, .e., if the 
vessel be moored, the acceleration will be 4 knots, and 
the speed of the propeller after the race is set in motion 
will be somewhat greater. The percentage of apparent 
slip is an infinitely high one. 

If the resistance be made infinitely small, the speed of 
the vessel will, theoretically, become infinitely great. 
The speed of the stern will be a relatively very high per- 
centage of that of the vessel, and this, added to the 
4 knots acceleration, will give a speed of propeller 
which may be rather greater or rather smaller than that 
of the vessel, the difference in either case representing an 
exceedingly small percentage. The pitch of the pro- 
peller must be regulated to suit its speed of advance, 
which is equal to the acceleration plus the speed of the 
stern. 

Now, while the acceleration may be approximately 
calculated from the resistance, the speed of the stern 
expressed as a percentage of that of the vessel depends 
upon the proportion borne by the square root of the latter 
to the length. For ordinary speeds of merchant vessels 
the percentage borne by the speed of the friction wake at 
the stern to that of the vessel may be approximately put at 
from 0-7 to 0°75, but this is in close proximity to the skin. 
Further away from the latter the percentages become 
higher; how much higher is a matter which much 
needs investigation. Now the action of a propeller con- 
sists in the acceleration of moving water. For the 10 
knots speed of vessel—in the above case—it accelerates 
by 4 knots water which, but for this, would in effect be 
passing sternwards at 7 knots. If we again neglect the 
influence of the sternward current set up by the pro- 
peller the virtual weight of the water acted on by the 


latter may be taken at 4 = 0°36 of that of its natural 
weight. For the 5 knots speed the virtual weight would 
4 
be — =0°51. 
1} 


When two bodies are pushed apart at a given speed the 
less inert of the two, or the one which offers the less 
resistance to being moved, will travel faster and further 
than the other. The thrust of the propeller causes two 
such bodies to move apart—the ship in the one direction 
and a continuous stream of water from the propeller in 
the other. The greater the resistance of the vessel with 
a given thrust of propeller the greater will be the stern- 
ward current from the propeller, and the more resistance 
it will meet with from the surrounding water. This is 
very apparent in the photographs, in which the screw 
threads of bubbles are clearly defined and regular at high 
speeds. As the resistance is increased and the speed 
reduced they gradually close up together into a chaos of 
bubbles, as above shown. ‘ 

In the extreme case of a moored vessel the stream of 
water driven back meets with the full resistance of the 
surrounding water, except in so far as a current is set up 
by the propeller itself. The boiling and bubbling pro- 





is increased or diminished according to circumstances. 


peller race of_a moored vessel whose engines are under- 
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going a preliminary trial is a familiar phenomenon to 
marine engineers and shipbuilders. 

A salient feature of the photographs is the depression 
which may be seen in way of and also before and ab 
the propeller, and which spreads round the latter like a 
basin—see Figs. 1 and 4. The depression is there, 
whether the propeller be near the surface or deeply 
immersed. 

The phenomenon is nearly allied with that shown 
by Baurat Haack to attach to the towed vessel 
herself. A column of water is driven aft, i.e., the water 
in way of the propeller is reduced in amount and its sur- 
face is thereby lowered. The tendency of the sternward 
current will be to produce a forward flow of the water, 
say a few yards on each side of it and a fountain-like 
play of the particles as in the case of the whole hull, in 
the opposite direction. In the case of the propeller this 
forward motion may resolve itself into a reduction of the 
general sternward motion. To what extent the “ follow- 
ing wave” seen in the wake of every screw steamer is 
due to or influenced by the propeller remains a matter for 
speculation ; certain it is that this wave is less oblique to 
the course of the vessel than are the other waves belong- 
ing to the general system. 

The kinematograph puts life into the pictures in a way 
that unfortunately cannot be reproduced in an illustra- 
tion, but which in the lecture-room makes the whole 
process clear to a wonderful degree. One point thus 
brought out is the regular wave action in the propeller 
race produced by the strokes of the successively rising 
blades. 

A peculiarity exhibited by the photographs is the long 
worm-like appendage which stretches away in a slightly 
sinuous line abaft the boss of the propeller—see Figs. 5 


aft | the Professor looks on the work hitherto done as only 


3500. Cavitation, producing the thick white spiral line, | 
has just begun. 
In spite of the interesting nature of the results obtained, 


preliminary. Improvement is possible in many of the 
details of the apparatus and of the methods of experi- 
menting, and in particular the tank is too short, but now 
that the possibilities of the methods have been demon- 
strated, it is to be hoped that additional funds will be 
placed at his disposal, which will give it something of the 


rank and authority of the older experimental institutions. 
A. 
| 





. L. 








NEW TANK LOCOMOTIVES, NORTH-EASTERN 
RAILWAY. 


THERE has lately been completed at the Gateshead | 
Works of the North-Eastern Railway Company the first | 
batch of a new series of ten tank locomotives, called 
Class “ W,” each having six-coupled wheels with a four- | 
wheeled bogie in front. These 4-6-0 tank engines were | 
primarily designed by Mr. Wilson Worsdell for operation | 
over the Yorkshire coastline between Scarborough and | 
Whitby, on which branch, as will be seen from the diagram 
below, the gradients are unusually heavy and where, further, | 
the line is not sufficiently strong to permit of the use of | 
an ordinary design of powerful locomotive. Hitherto the | 
North-Eastern Railway Company has largely resorted to | 
the 0-4-4 wheel arrangement in its tank locomotives, | 
and, at the present time, has about 110 of these engines | 
in operation on various parts of its system. For pur- 
poses of comparison we give the dimensions of this class 
of locomotive, as also of the new 4-6-0 engines :— 


| and it is | grange | understood that 


Society of Engineers provide that a dispute shall be con 
trolled in the locality it affects, and that a national ballot 
dealing with it cannot be taken unless all loca] mean 
of arriving at a settlement have been exhausted, or thane 
is a difference of opinion between the Executive Couneil 
and the local committee. In the case of a national 
ballot the matter is put in the form of an appeal to the 
whole Society. The last ballot revealed a considerable 
veering round of opinion in favour of resumption of work 
the adverse majority 

Compared with the 


emanated from the Tyne district. 


| number of men on strike, the majority of 663 is almost 
| insignificant, and it may very well be a question whether 


the attitude of irreconcilability of the unbalanced 600 
or so is to be indulged in at the expense of the Societ 
asa whole. The drain on the funds has been heavy, aa 
other contributors may not unnaturally object to their 
money being expended in a contest which, how. 
ever regarded, cannot be considered as waced upon 
a vital issue. It takes a two-thirds majority to 
begin a strike; unfortunately, such a small one as there jg 
in the present instance may suffice to continue it, unless 
the Executive Committee come to the conclusion that 
the situation calls for decisive action, and, either on their 
own initiative or after a ballot of the whole of the mem. 
bers, order a return to work. During the past few days 
a report has been circulated that Mr. Barnes had tendered 
his resignation of the secretaryship of the engineers’ 
society. As was pointed out in a previous issue of Typ 
Enainerr, the task set Mr. Barnes was by no means a 

leasant one, and it is unfortunate that the men refuse to 


| follow his advice, as this continual rejection of terms 


provisionally agreed upon between employers and repre- 


| sentatives of the workers is calculated seriously to 











and 6. This is probably a vacuum created by the whirl- : Class “0.” Class “ W.” endanger the continuance of the system of conferences 
ing action of the water thrown back by the blades, and Wheel arrangement ... O44 ... .. ... £60) | and conciliation which forms one of the strongest factors 
it much resembles the vortex of a whirlpool. Apparently CFU an ee ae ose EE | in the industrial world. 

it contains a good deal of air, but it is in all cases sharply — whasls ve ny Ste a oe Sit Vin. It has hithe fans ae ee” 

c : ’ arpl) iler pressure 500 TA. ee as hitherto been the opinion that the dispute with 
defined, and its length may be equal to many times Grate area... 15-16 sq. ft. .. 23 sq. ft. the engineers would be the first to be settled, but the 
the diameter of the propeller. Its real nature will no Heating surfece 1097 sq. ft. ... 1312 sq. ft. probability now is that terms will first be arranged with 
doubt be established by further experimental investi- be eaety bese galls. ... ~ galls. = the shipyard men, who—it will be remembered—haye 
gation. — Weight in workit poi NEA sss ae = | been on strike for about ten weeks. No conference 

Fig. 6 illustrates the case of a propeller running at a In bogi we “oO r ~ between the em loyers and the woodworkers’ repre- 

> “ sarap = 3 On bogie wheels ... 21 tons 5 ewt. 17 tons. } pio) pre 
velocity high enough to produce cavitation, which is On coupled wheels... 30 tons 4 ewt. 52 tons. | sentatives had been held since February 21st, on which 
clearly evidenced by the white spiral. Compare also - — | date the masters intimated the withdrawal of their 
Total ... 51 tons 9 ewt. 69 tons. | original terms, and substituted a proposal that the men 


Fig. 3, in which cavitation is just beginning. 





To return to the experimental apparatus, the hanging 
weight which regulates the resistance is so arranged that 
it may undergo exactly determinable additions or deduc- 
tions. Further, means are provided for overcoming the 
extra resistance of starting. These can be put out of 
action again after the speed due to the resistance and 
power pertaining to the conditions of the experiment have 
been properly developed. The speeds experimented with 
are such as correspond with those of actual vessels, and 


The cylinders of the 4-6-0 engines are inside, 19in. | should return to work on the same conditions as now 


diameter with a 26in. stroke, and fitted with piston valves | 











apply to Clyde shipyards, until last week, when represen- 
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are chosen in view of the law that the speed varies as the é 
square root of the dimension. Experience has shown that Rs 
a greater length of trough would be very desirable, so as to =8 
enable the highest speeds of practice and somewhat more <. 
to be taken into account. ag 
In regard to the apparatus for measuring and register- $ ; 

5 


ing, it may be shortly stated that these are such as to give 
reliable results. The methods are partly borrowed from 
those in use in the larger experimental establishments, 
and partly of an original nature. Particular care is taken 
to exclude possible sources of error, while the losses of 
energy between motor and propeller, and the resistance 
of the carriage without addition of weights are determined, 
and other subsidiary investigations are made by suitable 
means. While the carriage is in motion the distance tra- 
versed by it, the time taken, and the number of revolutions 
of the screw are automatically recorded, while the motion 
of the propeller and of the surrounding water are at the 
same time photographed. The useful work performed 
by the propeller may be readily determined in accordance 
with the weight raised. 

The photographs were made by the aid of two search- 
lights, each 2ft. in diameter and of 12,000 candle-power, 
stationed at one side of the trough, and a stereo-camera 
with a Tin. lens on the other. 

The propellers experimented with varied in diameter 
from 8%in. to 5in., and their pitches ranged from 3in. to 
Qin. They embraced a considerable variety of ordinary 
and special patterns, between the results of which inter- 
esting comparisons were made. Professor Flamm wishes 
to study these further before giving definite opinions on 
them. 

The illustrations reproduced in the supplement are 
taken from stereoscopic views kindly lent for the purpose 
by Geheimrat Flamus, and are fairly representative of the 
general results obtained by him. 

Fig. 1 illustrates the action of a model propeller of an 
Atlantic liner under something like ordinary conditions, 
except as regards presence of the vessel in front of it. In 
this, as in several of the other illustrations, the depression 
of the surface of the water above the propeller is clearly 
observable. 

Figs. 2 and 3 show torpedo boat conditions. The 
carriage—representing the vessel—is moving at a speed 
of 7°9ft. per second in Fig. 2, with a resisting weight of 
2 kilos. (4°4 Ib.), while in Fig. 3 it is moving at 7-5ft. per 
second against a weight of 4kilos. The revolutions per 
minute are in each case 2500. In Fig. 3 cavitation is 
apparently just beginning. 3 

Fig. 4 shows a result obtained with a Lorenz propeller 
with a speed of carriage 6°9ft. per second, a balance 
weight of 2 kilos. (4°4 Ib.), and a speed of propeller 
2700 revolutions per minute. 

Fig. 5 illustrates an experiment with the Zeise propeller 
with a speed of carriage of 7°9ft. per second, a balance 
weight of 2 kilos. (4°41b.), and a speed of propeller of 
2400 revolutions per minute. This illustration shows the 
worm-like vortex behind the propeller very clearly. 

Fig. 6 shows a result given by a propeller of an Atlantic 
liner running at a very high speed. The speed of the 
carriage is 0 m. per second, the balance weight is 
20 kilos. (44 lb.), and the revolutions per minute are 
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NORTH-EASTERN RAILWAY FROFILE—SCARBOROUGH TO WHITBY 


underneath and connected to the crank axle of the leading 
coupled wheels—an arrangement similar to that which 
Mr. M’Intosh has adopted in his tender locomotives of 
the Caledonian Railway. The springs of the couplea 
wheels are fitted with equaliser levers bearing on hardened 
steel knife edges, and the bogie wheels have the customary 
inverting springs and equalising beams. The frame plates 
are designed on simple and straightforward lines, having 
been cut away so as to clear the bogie wheels, in order 
that the latter may have a good amount of play to suit 
excessively sharp curves. The boiler barrel is 11ft. long 
and 4ft. 9in. indiameter. The first engine of this series (see 
Supplement) was turned out with an extended smoke-box, 
but we understand that the bulk of the new engines have 
smoke-boxes of normal dimensions, and this gives a greatly 
improved appearance. A regulating blast pipe and ash 
ejector is fitted, by means of which the ashes are con- 
tinuously ejected, and the accumulation of ashes in the 
bottom of the smoke-box, where they may become 
ignited if there is an influx of air, avoided. a 
a comparison of the dimensions given above, it will 
be seen that the salient feature of the new loco- 
motives is the increased ratio of grate area to heating 
surface, which enables the blast pressure to be 
reduced and the rate of combustion per square foot of 
grate to be kept within reasonable limits. As will be 
seen from the engraving which appears in the Supple- 
ment, the engines have side tanks. There is a coal space 
at the back, and they are fitted with the Westinghouse 
and hand brakes. We understand that, pending the early 
completion of certain strengthening operations to the 
permanent way between Scarborough and Whitby, the 
first of these locomotives has been in operation in the 
Leeds district successfully hauling heavy, freight train 
loads between Armley Junction and Starbeck. 











THE SHIPBUILDING DISPUTE. 


Durine the past ten days there have been one or two 
striking developments in the disputes in the shipbuilding 
industry of the North-east Coast. In the second ballot of 
the engineers announced on the 18th March, it will be 
remembered, the men by a majority of 663 refused to 
accept the provisional terms of settlement which had 
been arranged by their secretary—Mr. G. N. Barnes— 








with the employers. The rules of the Amalgamated 


tatives of the Shipbuilders’ Federation met representatives 
of the various unions in conference at Edinburgh. At 
this meeting we understand that the employers withdrew 
the stipulation as to the enforcement of the Clyde con- 
ditions as a basis of settlement, and as a compromise it 
was arranged that the men should be asked to accept a 
reduction of 1s. 6d. per man per week. The delegates 
asked that the reduction should be one of 6d. per week at 
the present time, and an additional 6d. at the expiration 
of three months, and 2} per cent. off the drillers’ wages. 
This the employers could not accept, and their terms of 
settlement are now being made the subject of a ballot of 
the various unions, the papers being returnable this— 
Friday—evening. The men are being given three alter- 
natives—they may vote for the acceptance of the masters’ 
proposals; or they may vote for giving their representa- 
tives full powers to treat; or, fnally, they can refuse 
both propositions. If the men cannot give a direct 
acceptance of the present proposals it will be a forward 
step if they at least give their representatives the neces- 
sary authority to reopen negotiations and express their 
we Rane to abide by the result. 

Apart from the immediate consequences of such a 
decision, an acknowledgment of their adherence to the 
principle of collective bargaining through the media of 
their accredited leaders would be of great value as an 
example to the engineers. If, on the other hand, there is 
a refusal to agree to the reduction directly, or by con- 
ferring plenary powers upon the Executive Committee to 
open the way to settlement, there is the prospect of a 
lock-out in all the yards of the National Federation, 
unless the men now on strike return to work by the 
25th instant. A general lock-out would be little short of 
a national calamity, and whilst it is thought highly 
probable that the woodworkers will vote in the direction 
of an early settlement, it is thought that the result of 
their ballot will have an influence upon the hitherto 
irreconcilable section of the engineers. 








Tuat France is relatively poor in coal mines Is seen 
from the official statistics published recently. Thus, the output 
of coal in France is only one-tenth of that of the United ot 
one-seventh of that of the United Kingdom, one-fifth of that 0 
Germany, while it is 15 per cent. lower than the output of Austria: 
Hungary. Moreover, the output of coal in France has incre ro 
only extremely slowly. Thus, while the Mere in 1898 amoun 
to $2,356,000 tons, it had risen only to 34,168,000 tons in 1904, or 
an increase of 1 800 000 tons in six years. 
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COMBUSTION PROCESSES IN ENGLISH LOCO- 
MOTIVE FIRE-BOXES.* 
By Dr. F. J. BRISLEE. 


THIS was the first of two papers. An abstract of the second 
will be found on page 348. Only portions of the papers were 
Dr. Brislee began with a short explanation of the 
chemistry of combustion, and then went on to describe the 
results of a series of trials which, with the aid of Mr. Whale, 
chief mechanical engineer of the London and North- Western 
Railway, he had carried out. The paper describes the 
methods adopted for sampling the products of combustion, 
which methods present nothing abnormal. In general terms 
it may be said that the inquiry settled down to a hunt for 
CO. The first experiments were made upon a London and 
North-Western Railway locomotive of the ‘‘ Precursor’’ class, 
first introduced in 1904, and the second series upon a London 
and North-Western Railway locomotive of the ‘‘ Experiment’’ 


clas' 


in size and depth of fire-box, the fire-box of the ‘‘ Experiment” | 


class being considerably larger than that of the ‘‘ Precursor’ 
class, and only about one-half as deep; hence the effect of 


wo! ; ; ‘ 
the products of combustion. The diagrams, Figs. 1 and 2, 


show sections of the fire-boxes of these two classes of loco- | 


motive, together with the leading dimensions. 

The first of these engines is of the 4-4 type; the second 
of the 4.6 type. The principal dimensions are given in the 
table :-— 

Details of LN. W. Railway Locomotices Used in the Investigations. 


Fig. 1.—‘ Precursor” Crass, 1904. Exeine No. 675. “ Apsu Tan.” 
Cylinders PR eT Sart Vas eee 19in, diam. by 26in. stroke 
Heating surface 

Tubes ; 1818°4 sq. ft. 
Fire-box .. 1613, 
Total 2009°7 ” 
Tubes (301) .. «. «- ljin. external diam. 
Between tube plates .. l2ft. 2jin. 
Grate area és 22°4 sq. ft. 
Boiler pressure 1 5 Ib. per sq. in. 
Wheels 
Radial truck .. 3ft. Yin. diam. 
Coupled 6.552 iis eles et ae eae oe 
Total weight of engine and tender in working order 96 tons 15 cwt. 
Fie. 2.— Experiment” Crass, 1905. Esoine No, 165. “Crry or 
Licurteup.” 
Cylinders .. .. 19in. diam. by 26in. stroke 
Heating surface 
ubes 1908 sq. ft. 
Fire-box .. See a 
Total pr 
Tubes (291) Ngee ljin. external diam. 
Between tube plates .. 15ft. 
Grate area se 25 aq. ft. 
Boiler pressure 185 Ib. per sq. in. 
Wheels 
Radial truck .. 3ft. 9in. diam. 
Coupled . 6ft. 3in. diam. 


Total weight of engine and tender in working order 102 tons 15 ewt. 


The first point investigated was the variation of the 


s, which came out in 1905. These two locomotives differ | 


rking with a thinner fire will be seen from the analyses of | 


products of combustion remain in contact with the incan- 
descent fuel is also increased. The heavier the train the 
greater is this slowing down when ascending a gradient; 
hence the proportion of carbon-monoxide which escapes 
combustion is greatest when the engine is working heavily, 
e.g., drawing a heavy train up a steep gradient. 

The next point investigated was the influence of the thick- 
ness of the fire. For this purpose the six-coupled engine 
was used. This is a London and North-Western Railway 
locomotive of the ‘‘Experiment’’ class. In this class of 
locomotive the fire-box is only about one-half as deep as in the 
‘*Precursor’’ class, but considerably larger in other direc- 
| tions. This locomotive was fitted up with the same sampling 
| apparatus and vacuum gauge as in the previous case. e 
runs selected were nearly all on the Carlisle route, and 
include all the heaviest, long, non-stop runs on the London 
and North-Western Railway system. The loads taken were, 
| as a rule, very heavy, and the average speeds high. Further, 
| this class of engine was specially designed with a view to 





| working heavy passenger traffic on the London to Carlisle 
| route. The road from Crewe to Carlisle is especially heavy, 
| the gradients being all fairly steep, the track being almost 
| continually uphill from Preston to Shap Summit. The first 
run was from Liverpool to Shrewsbury and back, in which 
| the load was by no means heavy. 

It was found that the percentage. of ‘carbon-monoxide is 
|not so high with the ‘\Experiment’’ class as with the 
| ‘*Precursor’’ class. The carbon-monoxide reaches 4°2 and 
3°8 per cent. respectively as maxima. The partial vacuum 
in the smoke-box is also much less in the ‘‘Experiment’’ 
class than in the ‘‘Precursor’’ class, due to the decreased 
thickness of the fire, which offered less resistance to the 
passage of the air, and also to the increase in area of the 
grate. The vacuum in the smoke-box in this class was about 
3in. to 5in. of water, higher figures only being very occasion- 
ally reached. The next runs were all on the Crewe to 
Carlisle route. 

The figures given in copious tables show a very great 
| diminution in the percentage of carbon-monoxide, even in 
the highest it is less than 2°0 per cent., while the carbon- 
| dioxide, in the majority of instances, is high. The “‘ gas- 

producer ’’ action of the fire-box, resulting in the partial 
| reduction of the carbon-dioxide to monoxide, is very greatly 

reduced, as the results show, by reducing the depths of the 

fire. The effects of heavy working when the full pressure of 

the boiler is on the cylinders, and the induced draught fierce 
| and intermittent, are especially noticeable. This train was 

practically the very heaviest train running on the system, 
and demanded the full power of the engine. The rapid 
passage of the air through the thinner fire resulted in holes 
being made in the fire by the ‘‘ jerky ’’ steam blast, and con- 
sequently a large amount of air was drawn through the fire, 
which had no time to come into contact with the fuel, owing 
to the rapidity of its passage. The passage of so large an 
amount of excess air resulted in a considerable lowering of 
the temperature. 

Comparing the results for the *‘ Experiment ’’ with those 


Fic. 2. -Longitudinal Section of Fire-box 
* Precursor” Class. 
























































THE COLLAPSE OF THE QUEBEC BRIDGE. 
REPORT OF THE ROYAL COMMISSION.* 
(Continued from page 332.) 

TESTIMONY OF THEODORE COOPER. 


Mr. Cooper testified that about February 25th, 1899, he 
received a communication from the Quebec Bridge Company ask- 
ing if he was at liberty to take up the examination of their 
competitive plans, and he replied in the affirmative. The next 
occurrence was on March 23rd, when Messrs. Parent, Hoare, and 
Barthe had a personal interview with him in New York. They 
gave him a brief account of what the plans were, of which Mr. 
Cooper had no previous knowledge, and asked him upon what 
terms he would undertake the examination, and how much time 
it would probably require. He stated, with the slight know!edge 
he had of what they were describing, and assuming that they 
wished a relative report rather than a detailed critical report on 
all the numerous plans, that he thought it would require about 
three months’ time, and he stated his fee for performing that 
service, They then asked him under what terms he would act as 
consulting engineer when the work was under construction, and 
Mr. Cooper stated his fee. They then asked if the inspection 
work was included in his services, and he distinctly stated it was 
not. They then asked him to give them an estimate of what the 
probable cost of inspection would be. He told them that, with 
the slight knowledge he had of the subject, his estimate would be 
very much in the line of a guess, but he assumed from the magni- 
tude of the work and from what he supposed it would be that it 
weuld probably cost from 20,000 dols. to 25,000 dols. for the shop 
inspection. They did not accept any of his offers at that time, 
but Mr. Parent left him under the impression that the plans would 
be sent to him. His offer as consulting engineer was not acted 
upon. 

Pat the present date, and with the advantage of the several years 
of additional experience, he confirmed his original recommenda- 
tion, both as to the type of the structure and as to the merits of 
the design submitted, under the same limitations that existed at 
that time as to the amount of funds apparently estimated for the 
construction. That he considered an important point, because the 
structure was apparently limited to the amount of funds they had 
in sight, as far as it was impressed on him. The impression was 
given him that this work was to be constructed by a private cor- 

ration, that the amount of money they expected to have was a 
imited amount, and the question to be decided was the possibility 
of building the best bridge within the financial strength of the 
company. The question of the best possible bridge was not 
brought up at all. 

Mr. Cooper received a letter appointing him consulting engineer 
to the Quebec Bridge Company on May 6th, 1900. In a 
supplementary report, with even date of his report upon the 
competitive plans, June 23rd, 1899, he stated in a general way 
that his examination of the competitive plans was based entirely 
upon the specifications and data furnished him by the Quebec 
Bridge Company. He thought that, before the construction of the 
work should be undertaken, a careful study should be made to see 
if a better bridge could not be had, and whether a change of span 
was not desirable. On May 10th, 1903, Mr. Parent informed him 
that the financial affairs were in such shape that the work could 
then be done. Mr. Cooper then took up again, with the Phenix 
Bridge Company and with the chief engineer, the necessary modi- 
fication of the loads and stresses to suit a bridge of this magnitude. 





After considerable discussion between Mr. Szlapka, the designing 


Fic. 3.— Diagram of Smoke-box 
(Inside Measurements. }. 







































































Fia. 1. —Fire-box “ Experiment” Class. Lee WERlaar - 
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products of combustion with varying speeds, weight of trains 
drawn, and gradients. The results are given in voluminous 
tables. The author says :—From these results it is evident 
that the loss due to the formation and escape of carbon- 
monoxide is greatest at comparatively low speeds, with late 
cut-off and strong blasts at long intervals as compared with 
much shorter intervals when running at high speeds, and at 
speeds of about sixty miles an hour the quantity of carbon- 
Monoxide in the products of combustion is practically nil. 
Further, in most cases there was more than sufficient 
oxygen present to burn the carbon-monoxide completely, and 
the escape of this from complete combustion is due, in all 
Probability, to the extremely rapid rate at which the gases 
ate swept through the tubes and cooled down, so that the 
oxygen and carbon-monoxide had no time to combine. The 
Presence of carbon-monoxide in the products of combustion 
at low speeds is due to the intermittent character of the air 
supply. The escape of the exhaust steam up the funnel takes 
place in a series of ‘‘ puffs,’ and the interval between each 

puff varies with the speed of the train, hence the products 
‘ Combustion are left in contact with the strongly heated 
on - a time interval depending upon the rapidity with 
pies _the ‘puffs’? follow each other, and so partial 

Uction of the carbon-dioxide to monoxide takes place. 
fite-hy at the next ‘‘ puff,’’ the gases are drawn out of the 
the, x, along the fire tubes and into the smoke-box before 

© complete combustion of the carbon-monoxide has time to 
cod ea The effect of the gradient is that of reducing the 
tee of the train, thereby increasing the length of time 

Ween each “‘ puff;’’ hence the time during which the 
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“Institution of Mechanical Engineers. 





























for the ‘‘ Precursor ’’ class, the advantage of employing a 


| thinner fire is manifest, so far as efficient combustion is con- | 


cerned. At the same time, it is evident that a greater 
amount of judgment in firing is required, in order to prevent 


being drawn through the fire, thereby reducing the tempera- 
ture, and seriously impairing the steam-raising power of the 
engine. The presence of the carbon-monoxide in the products 
of combustion, together with excess oxygen, may be due to 
either the cooling of the gases before the combustion was 
complete, or to incomplete mixing. 

Considering all the drawbacks of the method of supplying 
the air to the fire-box, the results for both classes of engines 
show a very great efficiency, and compare very well with 
stationary and marine boilers employing either natural or 
forced draught. 

The employment of a suitable forced draught, by means of 
which the air supply would be under control, should do much 
to reduce the loss of solid fuel, thereby removing a source of 
danger, and also doing away with the dependence of the air 
supply upon the speed of the engine. 

Before concluding, the author wishes to express his great 
indebtedness and thanks to Mr. George Whale, chief 
mechanical engineer to the London and North-Western 
Railway, for the splendid and generous facilities placed at 
his disposal ; to Mr. T. E. Goodeve, who accompanied the 
author and assisted him on the many journeys, and made the 
very numerous arrangements necessary for the research. _The 
author also wishes to thank Professors Donnan and Watkinson 
for constant advice and criticism during the progress of the 





research, and to the Treasury for a grant from the Research | 


i Fund, 








engineer of the Phcenix Bridge Company, and Mr. Hoare and 
himself,-it was found that nothing could be done in the way of 
changing the original specifications except with the authority of 
the Deputy Minister of the Department of Railways and Canals. 


6 . ° a si e i ; . l 
the fire breaking into holes, and an unduly large excess of air | After considerable correspondence and discussion and a persona 


visit to Ottawa, Mr. Cooper received, on August 23rd, a copy of an 
Order in Council, dated August 15th, certified by the Clerk of the 
Privy Council, giving him, in a general statement, the authority to 
make me“ifications from time to time in the specifications and the 
proposed loadings, subject to certain provisos, and ‘‘ provided the 
efficiency of the structure be fully maintained up to that originally 
defined in the original specitications attached to the company’s 
contract.” 

Mr. Cooper could not recall having been consulted in any 
manner on the framing of the contract. He considered that the 
Order in Council of August 15th, 1903, gave him, as consulting 
engineer for the Quebec Bridge Co., full and absolute authority 
to amend the specifications and to order such alterations in the 
construction plans as seemed best in his judgment, under the 
restriction that the efficiency of the structure should not be in any 
way reduced from that originally proposed and subject to the 
provisos previously referred to. Every change of any importance 
made by Mr. Cooper, certainly all those in the specifications, were 
referred to the chief engineer, Mr. Hoare, and supposedly 
through him to the department. 

As an experienced engineer of many years’ standing, Mr. 
Cooper recognised that the original specification of the Quebec 
Bridge Company was what he would call a “‘scissored ” one, that 
it was not drawn upon any theory by any person having the 
importance of this bridge structure in his mind. Although a 
specification for a Canadian bridge, there was no recognition of 
the snow weight that must at times come upon this structure. 
The requirements for the wind strain were those practically 
imposed upon the Forth Bridge, against the protest of the chief 





* Based on abstracts given in the Engineering Record of New York 
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engineers of that bridge, Messrs. Baker and Fowler. The train 
load and train requirements were not as great as he thought they 
should be in the present state of transportation. He saw that a 
large amount of the material in this bridge was going to be 
devoted to giving it horizontal strength against an imaginary and 
an im ite wind, material that could be much more favourably 

1 “ to give the bridge vertical strength under higher train 
oading. 

He therefore corrected the specifications to provide for a less 
wind strain than that originally required, with a greater vertical 
loading than that at first required. Being impressed with the 
necessity of restraining the weight of the structure under these 
new loadings and changes of load so that it would not exceed the 
original estimated weight contained in the contract, he made 
modifications in the unit strains to be employed upon the various 
members, with the view of keeping the final weight within the 
limitations and yet obtain more harmony in the relative strength 
of the different parts of the structure. 

Previous to taking up the consideration of the new loadings the 
210ft. spans making the approaches on each side had been con- 
structed. On examining the plans, when submitted to him, Mr. 
Cooper found that the floor system was excessively heavy. He 
immediately wrote to Mr, Hoare, the chief engineer of the Quebec 
Bridge Company, that he found the floor system on these 210ft. 
spans unnecessarily heavy ; that they exceeded by 18 to 20 pe. 
cent. the best requirements of the Pennsylvania Railroad and ull 
first-class rai is in the United States ; that he understood that 
direction’ had been given to build these approach spans according 
to the official specifications of the Department of Railways and 
Canals of ated. He wrote Mr. Hoare as follows :—‘‘ While it is 
a matter of not much importance for these particular spans, if this 
is to be taken asa morte se for the main spans it will add con- 
siderably to the weight.” He afterwards explained that for every 
extra pound put in the floor system from 4 lb. to 5 Ib. extra metal 
would be required in the trusses to carry it, and that this excessive 
requirement would render it impossible to build the structure 
within the limitation of the fi l ability of the company, and 
that he did not consider it would in any way detract from the per- 
fectly safe and satisfactory building of the bridge to lower the 
requirements to those accepted by the first-class railroads through- 
out the United States. 

These alterations were discussed with the designing engineer of 
the Phenix Bridge Company. This, however, was not for the 
purpose of getting at their wishes, but to get the benefit of the 
views of Mr. Szlapka, a brother bridge engineer, upon the sugges- 
tions that witness was making. 

The Phenix Bridge Company practically had the contract for 
the construction of this bridge several years before they com- 
menced the preparation of the plans. -Mr. Cooper urged them at 
an early date wb go a their studies and plans as far as possible 
for the accepted 1800ft.. span, for which no plans had yet been 
prepared, stating that in an important work like this very cautious 
jae goat earetul consideration would be required in each and 
every individual detail of the structure, and that this should be 
done before the rush of construction would come upon them. They 
gave this no attention, and practically made no og towards pre- 
paring the plans, Mr. Cooper testified, until they had completed 
their financial arrangements and had executed their present con- 
tract, dated June 19th, 1903. 

There was not time enough given, in Mr. Cooper's opinion, to the 
careful study and preparation of the drawings and plans of this 
structure, free from the rush and push of its practical execution. 
The time stated in this contract for the completion of the work, as 
verbally given to Mr. Cooper by Mr. Deans at the time, was three 
years. Mr. Cooper protested against that, and stated it was an 
absolute impossibility to construct that bridge in three years; 
that under the most favourable circumstances, without considering 
any contingencies, four years at least would be needed, and. in his 
judgment, five at least should have been askedfor. He told Mr. 
Deans at that time that this meant rush and hurry, and the impos- 
sibility »f giving thoughtful and careful consideration to every step 
before undertaking the work in the shop. The urgency and demand 
of the manufacturing side of this problem, in his opinion, out- 
weighed and burdened the technical and thoughtful consideration 
of al] the plans. 

For the checking of the strain sheets and detail plans prepared 
by the Pheenix Bridge Company, Mr. Cooper relied on his own 
office organisation absolutely. This organisation was maintained 
at his own expense, and he testified that it was not sufficient for 
the purpose, considering the other duties which were imposed upon 
him improperly. He considered this work properly part of the 
duties of the consulting engineer. 

It was necessary to order alterations in the plans prepared by 
the Phenix Bridge Company. Numerous comparatively minor 
alterations were frequently called for when the detail plans did not 
fully come up to the requirements. The most important altera- 
tion, however, was that of the long eye-bar chord of the anchor 
arm. It was about June Ist, 1904, that the Phenix Bridge Com- 
pany submitted their plan and arrangements for the top chord and 
diagonals of the anchor arm. After careful personal examination 
Mr. Cooper declined to approve it, as having violated the require- 
ments that he had stated in a personal conference with the engi- 
neers and proprietors of the Phoenix Bridge Company he should 
demand. At that conference he stated that he would accept no 
bars exceeding 2in. in thickness unless it was an absolute necessity 
to use a greater thickness. His experience had proved to his satis- 
faction that when that thickness was exceeded satisfactory bars 
could not be obtained. In this plan submitted for the top chord 
they had used bars 24in. in thickness and other prohibitory thick- 
nesses, and they had arranged the bars at angles which were, to 
his mind, thoroughly unsatisfactory, and he called for a new 
design. 

Mr. Szlapka, in a personal interview, protested that it could not 
be made better; that he had had his best men on it for two 
months, and he could see no change that could be made in it that 
would come nearer to his requirements than this plan. Mr. Cooper 
finally was compelled personally—although it was work he had not 
done for twenty years—to re-design the whole system. It wasa 
very arduous and trying work, and when he was through he was 
thoroughly exhausted. He gave them a copy of his design, and 
stated that it was not the best that could be done, but that it was 
the best that he could do, and he hoped now they would take the 
matter up from the point of view of the changes he had made, and 
still further improve it in certain details which he pointed out. 

It was-in early June that he first took up the question of this 
eye-bar chord. While he was working on this chord, on July 10th, 
Mr. Salapka brought him a new packing, which he refused again 
to approve, and it was not until July 3lst that he succeeded in 
getting from the Phenix Bridge Company a satisfactory chord 
packing, in conformity with his views and requirements, 

Mr. Cooper testified that he would have been glad to have had 
the physical strength and the time allowed him to have given 
further study to many parts of this structure, but in his physical 
condition he was compelled, and accepted the responsibility for the 
same, to rely to some extent upon others. e said he had 
implicit ¢onfidence in the honesty and ability of Mr. Szlapka, the 
designing engineer of the Pheenix Bridge Company, and when he 
(the witness) was unabie to give matters the careful study that it 
was his duty to give them, he accepted the work to some extent 
upon his faith in Mr. Salapka’s ability and probity. 

The inspection was not properly the duty of the consulting engi- 
neer, and the organisation was not in accordance with his advice. 
Long before any work of construction was started at the shops the 
ehief engineer of the Quebec Bridge Company asked him in regard 
to the matter of the inspection, and Mr. Cooper outlined the 
following programme, stating that the inspection of the shop work on 
this structure was far greater and more important than anything 
that they had had experience with before ; that the features of 
the mechanica] work were minor ones, compared with the necessity 








of watching all the technical features of the plans, and that 
technical engineers, if possible with shop experience, who could not 
only inspect this work in the mechanical requirements, but see 
that all the technical requirements of the plan and strain sheets 
were properly executea, should be omployed. Mr Cooper ex- 
P a desire that technical graduates should be appointed to 
the position of inspectors at the shops. He pointed out that after 
the erection work commenced a highly developed class of men 
would be needed to take charge of that part of the work ; it would 
be very responsible and very difficult to undertake, and he hoped 
it would be possible to gradually weed out from those who were 
at the shop men who were competent to take charge of the in- 
spection of the erection after it commenced. Mr. Cooper also 
pointed out to the chief engineer of the Quebec Bridge Company 
that when this bridge was done and finally completed and turned 
over to the proprietors it would be necessary to have a competent 
body of engineers to have charge of the structure, its maintenance 
and general supervision, and that such men should be men who 
were thoroughly acquainted with the whole history of the con- 
struction, the whole theory of the work, and who would be able to 
know the thing as intimately as possible, in order to maintain 
and take care of the structure properly, He stated that, in view 
of this matter, he thought it would a fair and proper that, if 
it were ee these inspectors should be Canadians, graduates 
of Canadian institutions, because the men having charge of this 
work would have to live there and they should be men of the 
country. 

He did not feel that Mr. Hoare was in sympathy with this 
matter, and did not d in obtaining at that time the men he 
hoped for. At a conference at Phoenixville about the time the 
work was under way the necessity of an inspector became impera- 
tive, and he stated that he was hampered ; that the men’s names 
that Mr. Hoare had sent him did not satisfy him sufficiently to 
have him recommend them, and that he had no real right to 
take up that matter. Mr. Reeves, the president of the Phenix 
Bridge Company, stated at that time that Mr. Edwards, t®> 
inspector at the time of the accident, had been an inspector at 
their shops for many years, and that they considered him a very 
competent man; that he was persona grata, and that he would 
recommend Mr. Cooper to give him consideration. Mr. Cooper 
had Mr. Edwards come to his office and examined into his history 
and found that some seventeen years before he had done some 
inspection for Mr. Cooper that was satisfactory, and that he had 
been constantly an inspector from that time on, and the witness 
=e him inspector at the shops and so reported to Mr. 

oare. 

Later on, feeling the necessity of having some one qualified for 
the inspection of the erection, and failing to get any such person 
appointed, Mr. Cooper heard of Mr. McClure, bridge inspector at 
that time on the New York, Ontario, and Western Railroad. He 
sent for him and examined into his career. Mr. Cooper found he 
was a technical graduate. Witness inquired into his ability to 
climb and his ability to express himself clearly in regard to technical 
matters, and concluded that he was a desirable candidate for the 
position of inspector for the erection. Mr. Cooper again took the 
initiative and appointed him assistant inspector at the shops, telling 
him that the ultimate pu was that, if he proved himself com- 

tent after a trial, he should be the inspector of the erection. 
Mr. Cooper sent him to the shops, under instructions that, while 
he was to give sufficient attention to the mechanical inspection to 
make himself thoroughly aequainted with the coastruction of the 
work, he should bear in mind that his principal duty was to prepare 
himself for inspecting the erection ; that he should make himself 
thoroughly acquainted withall the strain sheets, not only of the work 
as it would finally be constructed, but especially the strains due 
to the erection ; that he should be so prepared that when he went 
to the bridge he would know under every change daily made in 
the load what the effect would be upon all the members of the 
structure theoretically, and that it would be his duty to see that 
they practically met the expectation of the theory. Witness 
explained to him in a general way the camber necessity, the 
changes of position of the different members and the necessity of 
keeping careful and watchful eye on these actions and to know why 
these modifications were expected, and, when they did not occur, 
to find out why. Mr. Cooper then privately requested Mr. Szlapka 
to give all the aid he could in educating Mr. McLure for the 
position, and confidentially to give witness his cpinion of Mr. 
McLure’s capacity after he had n there a sufficient time to 
determine it. Later on Mr. Szlapka reperted that he found Mr. 
McLure very energetic, very active, very bright, and thoroughly 
capable of undertaking the work in view. 

Mr. eed reported the appointment of Mr. McLure to Mr. 
Hoare. he general impression left upon Mr. Cooper’s mind 
after communicating with Mr. Hoare was that he did not want 
Mr. McLure. He even stated that he had other men in view. 
The work of erection had progressed to the extent of placing 
nearly all the lower chord of the anchor arm upon the false work 
before Mr. Hoare called for Mr. McLure’s assistance. He had 
previously to that forestalled Mr. Cooper's action after the latter had 
appointed Mr. McLure by notifying Mr. Cooper that he had 
appointed Mr. Kinloch inspector for the erection. Without any 
reflection upon Mr. Kinloch, Mr. Cooper considered he was not 
qualified to do the duty expected of the inspector of erection. 
When Mr. Hoare sent for Mr. MeLure finally, they were wedging 
out the lower chord for camber, something that Mr. Cooper was 
thoroughly satisfied neither Mr. Hoare nor Mr. Kinloch under- 
stood. He thought that was the reason for calling for Mr. McLre 
at this late day. 

In many directions the workmanship was perfectly satisfactory, 
but Mr. Cooper had cause to make frequent complaints of the 
mechanical department, especially regarding the facing of the com- 
pression members and the boring of the pin holes. He frequently 
and strongly expressed his dissatisfaction with the faults that were 
made, and also required all such faults to be corrected to put the 
work into a satisfactory shape. Whether that was done he had no 
personal knowledge except the reports from the Phcenix Bridge 
Company and the inspector. During the erection, on June 2nd, 
1906, Mr. McLure reported that when preparing to erect the centre 
posts he found the bearings of the upper of this post were 
not true and straight and sent sketches which indicated very bad 
shop workmanship. Mr. Cooperinstructed him to stop the erection 
until this was properly corrected and remedied. He reported 
later that this work had been corrected in accordance with the 
witness's instructions. 

The magnitude of the structure called for much better work- 
manship than is usual for ordinary bridges, and Mr. Cooper did 
not think that in all matters proper efforts were made to secure 
such workmanship, particular be reference to the facing of the 
compression members and the boring of the pin holes. 

The inspection of the work of erection and the taking charge of 
that work was not the duty of the consulting engineer. It was 
the duty of the chief engineer and his organisation, with the sole 
right to apply to the consulting engineer for advice upon any special 
problem. 

The local staff at Quebec, employed by the Quebec Bridge 
Company and the Phenix Bridge Company, was not fully 
competent to handle the work, Mr. Cooper testified. 

When discussing the necessity of technical men for the inspectors 
he took the matter up with the chief engineer of the Phenix 
Bridge Company, and pointed out to him not only the necessity 
of the Quebec Bridge Company having competent men in charge 
of erection, but also the -absolute necessity for the Phoenix 
Bridge Company to have an.engineer on.the work at all times who 
was fully cognisant of the details of the structure, the action of 
the different members under the different strains and camber 
movements, and who would have the technical knowledge to take 
action if, at any time, the theoretical expectations should not be 
obtained, to determine why such result was not obtained and be 
able to direct the necessary corrections. 
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On the part of the Quebec Bridge Company Mr, McLure vine 
only person who had any preparation or qualifications for st 
vising the construction of that bridge, and the time allowed hie 
for preparation for this important duty was not as great as a - 
have been given him. From the reports that he has from time : 
time sent to witness, from personal intercourse with hin, a 
believed that McLure did all that could be expected of him wade 
the circumstances. er 

For a man to be qualified, in Mr. Cooper’s opinion, to hayg the 
supreme local control of the erection of a bridge as important 
that under consideration, Mr. Cooper thought he should re 
been a thoroughly technically educated and experienced brides 
engineer. Mr. Cooper did not think the chief engincer of the 
Quebec Bridge Company had these qualifications, In reference to 
the local i te the Phcenix Bridge Company, Mr. Cooper did 
not think they had the quality of engineer that the circumstan 
demanded. In saying this he did not wish to reflect in any wanes 
upon Mr. Birks, who sacrificed his life, and who undoubtedly wr 
a competent man in his line of experieace ; but Mr. Cooper did 
not understand that he had the thorough training and know] 
of all the requirements of this structure necessary to fit him for 
the responsible position as the engineering representative of the 
contractor on such an important structure. 


The a of a staff not equal in calibre to the difficulties « 


of the undert*king on the t both of the Quebec Bridge Com. 
pany and of the Phoenix Bridge Company was difficult for Mr 
Cooper to explain. He supposed that in the case of the Quebec 
Bridge Company, like all projects undertaken by men not special}: 

a°quainted with the engineering features of any such great vor, 
they were unable to make a proper selection. In reference to the 
Phenix Bridge Company, he thought it was due to the fact that 
the commercial branch of that en wy. gave more consideration 
to the pushing and completing of the work than they did to the 
giving of due consideration to the practical requirements of such a 
great structure. He testified that it was the general practice in 
America to have the mechanically trained staff of contracting com- 
panies prepare the working plans.- As a rule, no « nsulting 
engineer could afford to maintain a staff of such character, and no 
corporation would listen to a fee that would cover any such 
expense, 

e methods of erection were submitted to Mr. Cooper un- 
officially, not for his criticism, nor that they came within his 
authority, but for personal interest. As previously stated, 
he stopped the erection of the centre post until it was made 
satisfactory. 

In the latter part of September, 1906, on receipt of Mr. McLure’s 
letter of September 22nd, 1906, and letters following, it was made 
clear to Mr. Cooper that the anchor arm was not acting in accord- 
ance with the theoretical expectations, On studying the detailed 
reports of Mr. McLure and the levels contained in his reports, 
Mr. Cooper found that instead of the anchor arm working itself 
free from the falsework near chords 8, 9, and 10 first, as it should 
have done, it was showing a tendency to lift at the far shore end, 
This was so anomalous that he sought for the reason, and came to 
the conclusion that they had not considered the compression of 
the main centre post under the additional load of the cantilever 
arm ; that this was throwing an undue load upon the bents near 

int 9 of the anchor arm, and without giving at that time, 
Rcctenher 24th, any positive orders, Mr. Cooper drew Mr, 
MeLure’s attention to this point, believing that he and the 
engineer of the Phcenix Bridge Company were also watching for 
these contingencies, and would take the proper action to remedy 
the difficulty. 

It appears that nothing was done by the Pheenix Bridge Com- 
pany until several weeks later, when, in an interview with Mr. 
Szlapka at Mr. Cooper’s office, the latter showed Mr. Szlapka the 
correspondence between Mr. McLure and himself, and pointed out 
what he considered to be the difficulty. Mr. Szlapka acknow- 
ledged the theory upon which Mr. Cooper was working, and sent 
orders to Pheenixville to take the proper steps to relieve this 
undue strain at this point. There was some friction between Mr. 
McLure and the superintendent of erection in reference to this 
matter, indicating that the Phenix Bridge Company did not 
recognise the rights of anybody except themselves to control the 
erection. That point was brought up in a later discussion with 
Mr. Szlapka in an amicable way, and Mr. Cooper distinctly told 
him that the Phoenix Bridge Company were not the only parties 
who had a financia! interest in this structure, that the parties 
whom the witness represented—the Quebec Bridge Company— 
had paid for the structure as it stood, that it belonged to them, 
and they had an interest in secing that it was not risked or 
injured. If it came to a point of determining his right or the 
right of any employé under him to protect the property of the 
company, Mr. Cooper thought they would find themselves in the 
wro 
The leaving the position of this chord at that time, with the 
falseworks not lowered to their proper position, could have pro- 
duced an undue and an unprovided-for strain near lower chord 9 
of the anchor arm, in Mr. per’s opinion, especially considering 
that at that time the splices, which were the weakest and most 
hazardous portions of the structure, were not riveted and perhaps 
not fully and properly bolted. 

As far as Mr. Cooper knew, all difficulties, all questions, all 
decisions on any matter relating to the structure were referred to 
him, and practically he was acting not see Ho the consulting 
engineer, but as the chief engineer of the Quebec Bridge. 

At the original interview, when he made the offer to undertake 
the examination of the competitive plans, he was asked what his 
fee would be to act as consulting engineer when the work was 
started. He stated that his fee would be 7500 dols. a year for 
such services. He did not recognise at that time that there was 
to be any expense except an occasional visit to Quebec, so that he 
made no agreement regarding expenses. In August, 1901, being 
in Quebec and his fees backward in payment, finding that the 
company apparently were embarassed for funds, and considering 
that under the circumstances then before him it might be some 

ears before any actual and important work would be required from 
am as consulting engineer, he wrote a new offer which amounted 
to reducing his fee to one-half. A member of the Board sugges 
at that time to make it the round sum of 4000 dols. instead of the 
one-half which was offered. That amount has been paid to him 
up to the commencement of this year. ; 4 

When other duties than those of the consulting engineer began 
to be placed upon him, he suggested to Mr. Hoare that it was 
hardly fair, considering that he had reduced his fee to one-half, 
that he should not be granted some additional remuneration to aid 
him in carrying out the duties that had been placed upon him. 
No such additional remuneration was ever granted, and no offer 
has ever been made to restore his original fee. His staff and office 
expenses due to the work required in the interest of the Quebec 
Bridge Company were paid entirely from his own fee, and they 
have amounted to, approximately, the sum that he received from 
the Quebec Bridge Company to cover his em loyment. 5 

With regard to what deviation of a rib of a main compression 
member from the straight would be passed in first-class inspeoties 
and what Variation from the true plane is permissible in the face 
ends of the ribs at butt joints, Mr. Cooper testified that it 15 * 
possible to draw any general and definite rule that applies to @ ;. 
cases, There must be a certain amount of engineering judge 
applied to each special case, but in a general way, bearing 1n pen 

e compression chords of this structure, that any deviations i 
a stright line corresponding to the axis of the member papers 
}in. would not be good, and if this amount of deviation Is on Y the 
a short length it’ becomes. far more ‘serious. !n reg2re ot Eh 
amount of error that might be permitted in facing the ends of ¢ : 

s .. Ps ry imensions 0 
compression members, bearing in mind the large d —— 
those in this structure and the importance of having the best Vr: “eh 
manship on account of the high demands made on all parte Se 
structure, jin. variation from a straight line on the full w) 
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the lowerchord would be theextremelimit thatshould be permitted. 

In the early stages of the erection, long before the large 

a was passed over to the cantilever arm, Mr. Cooper drew 
om Salapka’s attention to the undesirability of using the large 
Beater for erecting the suspended span, pointing out that it was 
earn hazardous, and was unnecessary for various reasons. He 
” q to have a small traveller designed for the purpose of erect- 
the suspended span. The small traveller was designed, and 


they then appealed to Mr. Cooper that it would be necessary to 

Te large traveller for the purpose of erecting the small 
traveller into position. Mr. Cooper gave consent to that being 
done, but it was clearly understood that as soon as the small 
traveller was erected the big traveller would be removed from this 
tructure, and that the erection of the suspended span would be 
r ntinued with the use of the small traveller only. He was under 
be supposition that the large traveller was being taken down. 


He knew they had commenced to take it down, and was very 

much astonished when he found that they were continuing the 

rection of the suspended span with the use of the small traveller 

oa most of the weight of the large traveller still at the extreme 
int of the cantilever arm. 

In Mr. Cooper's opinion, the weakest and most hazardous part 
of the design was unquestionably the splices of the lower chord. 
While, from the appearance of the wreck, these splices, when pro- 
perly and fully riveted, were the strongest part of the compression 
chord, when unriveted or improperly bolted they were in a con- 
dition of great hazard and uncertainty. As these splices in the 
anchor arm could not be riveted until the camber action had taken 
place and the joints had come to full and proper bearing, they 
were, if improperly stayed and bolted, very dangerous points, and 
should have been most carefully watched and protected. From 
the report of the condition of spli e 7-8, cantilever arm, which is 
contained in correspondence following August 6th, 1907, there was 
first made clear to Mr. Cooper the seriousness of these splices 
and the lack of appreciation of the necessary care to be given them 
by the Phoenix Bridge Company. ays bso ; 

Mr. Cooper testified that he was satistied that the initial point of 
failure was west chord 9 in the anchor arm. His testimony con- 
cerning his knowledge of the failure and the events leading up tu 
it w2s as follows: 

“On the morning of August 29th, on reaching my office some- 
where about 11.25 o'clock, I found Mr. MeLure at the office. 
After speaking to him I passed to my office and took up my 
morning mail, among which was the communication of Mr. McLure 
narrating the condition of chord 9, west, anchor arm. After 
carefully reading and considering the letter I called Mr. McLure 
into my office and cross-examined him to find out whether the 
facts given were actual or whether he had been scared, and satisfy- 
ing myself that the data there were from actual measurement and 
actual observation, I said: ‘It is very serious.’ He said: ‘ Mr. 
Cooper, they have moved out the small traveller, but we have 
estimated that it will not add to the strain on chord 9 more than 
50 lb. per square inch, but they are going on this morning to erect 


more of the work ; do you think that is right?’ I said: ‘By no 
means right.’ bi EES 
“Tsaid: ‘Is Mr. Milliken on the work? ’- intending to imme- 


diately telegraph orders to Mr. Milliken tostop it. ‘No,’ he said, 
‘Mr. Milliken is not present on the work ; there is only a foreman 
present.’ ‘Well,’ I said, ‘I do not know whether a foreman would 
take a suggestion from me or not ; I will have to telegraph imme- 
diately to the Phenix Bridge Company for them to wire to the 
bridge.’ 

“f said : ‘Are you sure that the Phenix Bridge Company have 
these same facts befcre them that you have podlented to me?’ 
And he said: ‘ Exactly the same report has gone to Phienixville 
that you have now received.’ That was confirmed by a telegram 
handed me about the same time from Mr. Hoare, stating that Mr. 
Birks had received a telegram from Pheenixville stating that this 
chord had been bent before it left the shop. Satisfied then that 
the Phenix Bridge Company had the same facts, I immediately 
telegraphed them to ‘add no more load to bridge till after due 
consideration of facts.’ 

“T then said to Mr. MeLure: ‘ You must go to Pheenixville 
immediately and tell the Phwsnix Bridge Company that I do not 
want any delay such as that involved in the discussion that we 
have had heretofore on similar occasions, but I want immediate 
action to strengthen that chord and to protect the bridge.’ He 
pulled out his time table and said: ‘Mr. Cooper, I cannot reach 
Pheenixville before 5 o’clock.’ 1 then added to the despatch: ‘ Mr. 
MeLure will be over at 5 o'clock.’ Mr. Berger went to the 
Western Union office and they had the telegram endorsed : ‘Sent 
from the Western Unioh office at 12.16 p.m.’ 

“Timmediately took up the problem of how to protect and how 
to strengthen that chord and made some sketches which I showed 
to Mr. Berger. I said: ‘If the Pheenix Bridge Company do not 
themselves adopt some better method I would suggest that to 
them.’ At 9 o'clock that evening 1 was called up on the long- 
distance telephone and Mr. McLure reported that the bridge was 
in the river. 3 

“T think the deflection of an important member, as chord 9 
west, to the extent of 2}in. would indicate to any intelligent mind 
that that chord was less capable of doing the duty that it would 
have done if in a perfectly straight condition and I do think that 
It was perfectly possible by prompt and intelligent action to have 
stayed that cord and prevented the failure of the bridge.” 

(To be continued. ) 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 








LIVE STEAM FEED-WATER HEATERS. 


Sik,—It is evident that your correspondent, Mr. Hamilton, dues 
hot understand the working of the heater which was tested, nor 
does he understand the reference made in the paper to the steam 
which escaped from the air cock of the heater. He is also in error 
in Imagining that the heater, in some mysterious way, provided 
the steam which escaped at the air cock. For his information, we 
may say that the air cock is allowed to blow very gently while the 
heater is in use, and the heater is not ‘‘blown out.” 

Pert your correspondent’s figures-which are too high—for 
© volume of air, measured at atmospheric temperature and 
erage dissolved in water, viz., 5 per cent. of the volume of the 
: as the volume of air which would require to escape by the air 
i - the heater would be about 4 cubic feet per hour, measured 
fon spheric temperature end — This brought to steam 
Yo postgrad and pressure in the heater would be less than 1 cubic 
pS og our. If the escaping air were mixed with an equal 
ames steam, the loss per hour with the heater in use would be 
ne oot of steam per hour, or, in the case under consideration, 
little  pileret scree: apound perhour. As amatterof fact, it would be 
an” anything, greater t 1 lb. perhour. The loss was, there- 
» hegligible in the sense that the heater need not be debited with 

did ery for its efficient working, since the quantity used 
no “eps 1 Ib. in 5000 Ib. of steam produced. Further, the 
fed into fe caved from the heater was produced from water 
‘ike 6 epee. and was included in the evaporation ; hence it 
in the ae : ierence to the boiler trial whether the steam produced 
aad ison or was used in the engine or in the heater, since what 
only obs ype with is the evaporation per pound of coal. The 
bom = be gained by measuring the steam which escaped 
give satisf, eater would be to show how much steam was used to 
oa working ; but, as we have said, this is negligible. 
spondent ¥ — which has raised the indignation of your corre- 
For vith reference to the leakage from the blow-off cock. 
the iy es of calculations, he assumes that during the trial with 
ater heater in use the water escaped at steam tempera- 


ture, and that during the trial with the feed-water heater not in 
use the cold feed entered the boiler and part of it made a straight 
line for the blow-off cock, and there escaped without increase of 
temperature. Well, suppose it did; the resultant loss is about 
64,800 B.Th.U. Now, the total heat given to the water in the 
boiler during the trial was over 65,000,000 B.Th.U.; hence the 
heat lost by this leakage was about 1 in 1000, and this is calculated 
on an assumption wh:ch is evidently absurd. For anyone to assert 
that boiler trials can be relied on to this degree of accuracy makes 
him liable to be put down as a humbug, and certainly the authors 
lay no claim to such accuracy. 

“vim 

Leeds, March 28th. 


THE AUTHORS OF THE PAPER. 





Sin,—With reference to this discussion, will you kindly allow a 
few words from one absolutely disinterested, but yet feeling much 
interest in the subject ? 

Is there not often a great deal said and written on the matter 
which tends to cloud the issue, and would it not help much if we 
tried to approach it from the simplest standpoint ? Lot us realise, 
first of all, that the generation of steam in a boiler is purely a 
question of the transmission of heat from the furnace and hot 
gases through the heating surfaces to the water within the boiler. 
The possibility, then, of increasing the steaming power of a given 
boiler may be readily divided under two heads, the second of 
which may, to assist our purpose, be subdivided into two, as 
follows: 

(1) The amount of heat produced may be increased by better 
combustion or in other ways. 

(2) A greater proportion of the heat produced may be trans- 
mitted through the heating surfaces, through greater efficiency 
(a) on account of an improvement with regard to cleanliness, or 
(+) from other causes. 

As the feed-water heater does not in any way affect the furnace 
efficiency, possibility No. 1 may be entirely eliminated. 

With regard to No. 2 (a), there will be a greater efficiency if the 
claim can be substantiated that the impurities in the water are 
more readily precipitated by this system and can easily be drawn 
off, thus largely preventing the formation of scale. 

Point No. 2 (b) is affected by the statement of some writers that 
experiments have clearly demonstrated that water in a state of 
ebullition absorbs heat very much more rapidly than water which 
is not in such a state—or, in other words, that the first stage of 
steam generation, the addition of sensible heat to the water, is a 
much slower process than the second stage, the addition of the 
latent heat. 

If then, by the use of a live-steam feed heater the sensible heat 
is supplied to the incoming water from the store of latent heat in 
the steam already generated, the furnace and hot gases have no 
other duty than constantly to replace this latent heat and to add 
more latent heat as required, and if it be a fact that this is a more 
rapid process, then during the time the hot gases are passing 
along the heating surfaces there must be a greater transmission of 
heat to the water than would be the case if no heater were in use, 
and the temperature of the exit gases must be correspondingly 
reduced, such reduction in temperature being the ready means of 
accurately gauging the economy secured. 

By this it is evident that in the case of a plant where the exit 
gases are already—by means 8f economisers or otherwise—reduced 
to the lowest practical temperature, no advantage under this head 
could accrue from the use of a heater. . 

Then there are other points which it would be well to consider. 
For instance, in the case of internal heaters, is there no danger of 
any action of the nature of water-hammer through the intro- 
duction of comparatively cold water directly into the midst of a 
body of steam under pressure ! 

Again, since the feed-water is often introduced so near the point 
where the supply of steam is drawn from the boiler, is there not a 
great likelihood that the steam will contain a large percentage of 
moisture unless a superheater is installed ? 

There is no doubt that in some cases, where an absurdly large 
economy in evaporation is claimed through the use of a live-steam 
heater, a steam calorimeter might tell a tale. 

If some of the results published in connection with tests of 
certain internal live-steam heater were absolutely. correct and 
reliable, they would prove that before the installation of the heater 
the exit gases must have been leaving the heating surface at such 
a temperature as the-writer has never met with or heard of. 

Trusting that others may express their opinions on these various 
points, and thanking you for the space. 

March 31st. ARTHUR E. JONES. 


SUPERHEAT LOCOMOTIVES AND BALANCING. 


Sin,—-I beg leave to reply to the letter of ‘‘ Londoner” in THe 
ENGINEER of February 28th. ‘‘ Londoner” refers to thestatementin 
my recently published articles upon superheating, that “the 
Prussian State Railways had in some cases entirely done away 
with the reciprocating mass balance weight in two-cylinder hot 
steam locomotives with success, and requests that” some qualify- 
ing statement be added to this. 

The two-cylinder engine without counter-weights for the recipro- 
cating parts does away with the vertical centrifugal forces and 
their road-destroying influence. Thus, in a simple manner one of 
the principal advantages of the balanced four-cylinder engine can 
be obtained with a perfectly unbalanced two-cylinder simple 
engine. As regards the angularity of the connecting-rod, the 
latter type, with its long driving-wheel base, is decidedly superior 
to the multiple cylinder form, as the short connecting rods of the 
inside cvliadons of the latter causes large periodical variations in 
load on the front driving wheels. 

The total removal of counterbalance weights for the reciprocat- 
ing masses on the simple engine cannot be compensated by exces- 
sively high compression, but was only made ible by the 
application of a new tight but flexible tender erepiing.-thnioadied 
in my book, ‘* Die Dampfiokomotiven der Gegenwart,” e 347. 

The masses of the tender are thus made useful to uce the 
influence of the swaying couple. The locomotive cannot make 
any longitudinal rocking motion relatively to the tender, there- 
fore the unbalanced forces have to overcome the inertia of both 
the engine and tender before they can cause any longitudinal 
vibration of the engine. 

The principal requirement, however, is a tight coupling between 
locomotive and tender without reducing their flexibility. Of 
course, the tender coupling must also be made stronger than ordi- 
narily, as the variation of the drawbar pull is larger on the engine 
without balancing. A!so the braeing of the frames, as well as the 
attachments of the cylinders to the frame, have to be made 
stronger to withstand the increased stresses laid upon them by the 
unbalanced forces. 

But in my opinion, at the speeds used at present on the express 
trains of the Prussian State Railways, it is cheaper to fulfil these 
requirements on the simple engine than to Aerre: ond four-cylinder 
balanced engines with all their complications and costliness. 
Berlin-Halensee, March 23rd. R. GARBE, 





THE QUEBEC BRIDGE. 


Stk,— Your leading article on the Quebec Bridge failure iast 
week is welcome. 

Now that the Commissioners’ Report is published, there ought 
to be a clear pronouncement of professional opinion in this country 
to remove the mischievous notion that there was anything mys- 
terious, from a technical point of view, about this disaster. 

The only mystery is that all the details of the design were not 
subjected to scientific study on perfectly well-known principles. 
The personal element should now G set aside to clear the way for 
the reassurance of the public that the British engineering pro- 


of avoiding similar disasters in future. 

When the details of the Quebec Bridge design were published — 
in this country last September, it beeame perfectly evident to me, 
and, I feel sure, to hundreds of other engineers, that the stability 
of that bridge depended upon the strength of two rivets. There 
were scores of these pairs of rivets in the structure, but the failure 
of any one pair meant the collapse of the whole structure, and the 
stress that would inevitably come upon those pairs of rivets was 
far ter than they could bear. 

ape now that a model compression member has been tested 
by the Commissioners, and failed by the shearing of these pairs of 
rivets when the stress was about equivalent to that which prevailed 
at the time of the disaster. 

It was an expensive experiment, but it has taught us nothing 
new. 

I have lectured many times at one of our leading engineering 
colleges upon steel bridge construction, and always laid great 
stress upon guarding against excentric loads on compression 
members due to the following causes :— 

(1) Inequalities in the modulus of elasticity of the material. 

(2) Inequalities of temperature of parts of the member due to 
the sun shining on one side. 

(3) Slight inaccuracies of workmanship. 

(4) Uneven transmission of load from adjoining members. 

(5) Lateral wind pressure. 

In designing the member, it is essential that the metal should 
be so renews | that it can transfer a sufficient portion of the load 
from one side to the other to counteract the excentricity of any 
combination of these causes. The actual member that failed at 
Quebec was not able to deal with the first-named cause alone, at 
the intended full load, and it,is quite possible that a movement 
caused by a change of temperature, such as would occur on an 
August day, proved to be the last straw which decided the time of 
failure. The member in question had to bear a compressive stress 
of about 10,000 tons, and its sectional area was 756 square inches, 
made up of four parallel ribs composed of four plates each, with 
one L at the edge of each rib. The diagonal bracing consisted of 
4in. by 3in. by gin. L’s, spaced in bays of about 5ft. long and set 
at about 45 deg. 

A transfer of stress from one rib to another could only take 

through these diagonals and through the pairs of lin. rivets 
In single shear. If the modulus of elasticity of the ribs differed 
by only 1 per cent., the stress to be transferred to effect a balance 
would be sufficient to shear. those rivets. The transfer is in- 
evitable to prevent buckling of the whole member, and also of 
individual ribs by staying them at the 5ft. intervals. 

It is also important that the joints of the bracing L’s should be 
arranged to bring the lines of stresses to intersect at the centre 
line of the rib to be stayed ; but in the Quebec case that was not 
done, and, therefore, the bracing stresses actually tended to 
buckle the ribs, and, therefore, aggravated the defect. 

Possibly some general rule depending on the ratio of the length 
of the member to its radius of gyration was used, but such rules 
are all subordinate to the necessity of providing adequate means 
of transferring stresses from one 4 ope of the member to another, 
and are utterly misleading when the connections betweeg the parts 
are merely ‘‘ distance pieces,” wholly unable to perform the func- 
tions implied by the term “‘ radius of gyration ” of a compression 
member. 

I lay no claim to unique wisdom on this point, as I believe many 
professors and lecturers in this country deal with the matter quite 
satisfactorily, and that the majority of students are well informed 
about it. 

There are other points about the Quebec Bridge design which 
are open to criticism, but need not be raised now. I hope that 
the technical press will do the good service of completely dissi- 
pating the idea that this colossal failure proves anything against 
the profession beyond a want of care on the part of certain 
individuals, who did not apply scientific knowledge which hundreds 
of others could have supplied. The task required a man of up-to- 
date knowledge and a great capacity for remembering a multitude 
of details. You-may call:such a man a genius if. you like, but 
plenty of.them exist. 

Epear C. Turupp, A.M. Inst. C.E. 
: Westminster, March 30th. 





THE INSTITUTION OF CIVIL ENGINEERS. 

Sirn,—We have to-day received a communication from the 
Secretary of the Institution of Civil Engineers, notifying us of a 
special general meeting of corporate members of the Institution to 
be held on Friday next, the 3rd of April : 

(1) To authorise the Council to enter into an agreement for the 
sale of the Institution premises to H.M. Government, and 

(2) To consider, and, if approved, to adopt, the following 
alteration of the by-laws of the Institution:—Section V., 
Clause 6, to be altered by the omission of the words in brackets 
and the addition of the words printed in italics : — 

Every new member shall, on admission to the Institution, pay 
‘a fee of twenty guineas, and every associate member and asso- 
ciate shall, on admission to the Institution, pay a fee of ten 
guineas ; [but no payment, other than the increased annual 
subscriptions, shall be due from an associate member on his 
transfer to membership] and every associate member, on his 
transfer to membership, shall pay a fee of ten guineas. All such 
fees paid on transfer and one-half of the fees paid on electian to full 
membership shall he treuted as revenue unless otherwise directed hy 
the Council. 

The letter further asked for a reply on a post-card enclosed, 
expressing agreement with, or dissent from, the proposa] before 
the 31st March. 

We venture to think, Sir, that the proposals deserve more time 
for consideration and discussion amongst the members than can 
possibly be given under the circumstances indicated above, and 
that, before members can express their opinions as asked for on 
the post-card, they are entitled to further information. 

The existing premises must presumably have been taken over 
by the Government at a fair price, and one fails at first sight to see 
the necessity for (a) a special building fund, (+) additional revenue 
derived from transfer and entrance fees. 

Surely it is putting the cart before the horse to ask for an 
—— of opinion before the meeting, when presumably 
information will be given. 

We venture, further, to think that the vote on the proposal te 
alter the by-laws should be taken, not at this meeting, called at 
only a week’s notice, but at a further meeting at a later date, when 
those members who may be ‘prevented from attending on 
April 3rd have had an opportunity of considering the matter in 
tne light of the printed report of the explanatory meeting. 

Many members are disposed to think that the erection of the 
new buildings provides an opportunity for making the premises of 
much greater convenience to the general body of the members than 
has been the case in the past. 
It is true that engineers have at the ordinary evening meetings 
m sergnarg” of meeting brother engineers from the provinces and 
abroad, but it appears to us that the Institution might, ir a much 
greater degree than hitherto, constitute a rallying point and 
meeting place for the members generally, and a place where 
informal discussions and conversations could be carried on. 
The present building, stately as it is,-does not contain a single 
cosy corner where two engineers can talk, much less smoke a 
friendly cigar together. 
This is, however, neither the time nor the place for considera- 
tion of such details, and we merely beg the hospitality of your 
columns to enable us to make an appeal to fellow corporate: mem- 
bers who may think with us to ask for farther time in which to 
come to a decision; and to communicate their views in writing to 
the Secretary, and-to attend the meeting on April 3rd. 
(Signed) H. W. HaNpcock,) Associate Members of the 

A. H. Dyxgs, J Institution of Civil Engineers, 








fession is not in the least mystified about the matter or incapable 


London, March 27th. 
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PETROL RAIL MOTOR INSPECTION CAR, 
NORTH-EASTERN RAILWAY. 


THE North-Eastern Railway Company has recently built 
at its York carriage works and introduced into service a 
petrol rail motor inspection car designed for the use of its 
executive officers. The car is 17ft. in length by 7ft. in width, 
with a wheel base of 10ft. It is arranged with a driver's 
compartment at each end, and with an open saloon 10ft.long in 
the middle. The saloon is entered through either of the 
driver’s compartments, and there is a permanent seating 
accommodation for six passengers, whilst two extra seats are 





| 
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the wheel base, and take off a considerable amount of shock 
between the rails and the engine frame. ‘The gears, fitted 
with rigid shafts, are fixed to the underframe and carried in 
gun-metal bearings, and they give three speeds in either 
direction ; that is, slow speed, 15 miles per hour; medium 
speed, 80 miles per hour; and fast speed, 45 miles per hour ; 
the last mentioned being direct from the engine to the bevel 
gears on the driving wheels. The rotary motion is applied to 
the driving wheels by a pinion fixed to the end of the engine 
shaft and arranged to gear with either of the two large bevels 
fitted on a sliding sleeve on the driving axle. The centre 
part of the axle is of square section to receive the sleeve and 
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MOTOR INSPECTION CAR 


provided on camp stools. The ends and roof are shaped so as 
to offer as little resistance as possible to the wind. Motive 
power is provided by a 35-40 four-cylinder petrol engine, with 
cylinders 4in. diameter by 53in. stroke, the normal speed of 
running being 950 revolutions per minute. The inlet and 
exhaust valves} which are placed on opposite sides of the 
engine, are mechanically operated. An ordinary centrifugal 
type governor is attached to the exhaust cam shaft. Dupli- 
cate ignition is provided, namely, Eisemann’s high-tension 
and ordinary low-tension. The carburetter is of the Krebb 
type, gravity fed.} (The cylinders and main bearings of the 





bevels, which give the forward and reverse movements, and 
are operated from the driver’s compartment by a horizontal 
reversing screw, the thrust necessary to keep the bevels up to 
the pinion being taken by a double ball bearing. A “‘ Hele- 
Shaw ’’ clutch is used between the engine and its work, 
operated by hand levers, placed in a convenient position in 
the driver’s compartment. The gears are also operated in a 
similar manner. 

The body frame is built up of light channels and angles, andis 


| carried on roller bearings with journals 24in. diameter by 5in. 


placed outside the wheels, and is therefore quite isolated from 





MOTOR INSPECTION CAR—INTERIOR 


engine are lubricated bya ‘‘ Dubrulle’’ lubricator fixed in the | y 
|or gears cannot be communicated to the car. 


driver’s compartment and driven from the engine by a small 
countershaft. The engine can be controlled from either end 
of the car. 

The engine is mounted on an independent frame built up 
of light steel channels, and is carried on inside journals on 
the axle by means of roller bearings. The journals are 3in. 
diameter by 4fin., and at 2ft. 8Zin. centres. The centre line 
of the engine shaft is also the centre line of the driving axle. 
The driving wheels have no springs between the axle-boxes 
and the frame, but at the trailing end helical springs are 
interposed between the trailing axle-boxes and the frame. 
These boxes work in hornplates with a radius described by 


the engine frame, so that any vibration set up by the engine 
Two water 


tanks, each holding seven gallons, are built into the framing, 


| and these, whilst giving a certain amount of steadiness to the 
body, form the water supply for the engine, and a system of 


radiating pipes is fitted between the latter and the tanks. 
The four wheels of the car are of the Mansell type (wood 


| centres), 3ft. diameter, and of the ordinary North-Eastern 


Railway standard so far as the tread and flange are concerned. 
A hand brake of exceptionally powerful design, operating 


| four blocks on each pair of wheels, is placed in the driver’s 


compartments at each end of the car, whilst warning and 
other signals are given by aloud horn coupled to the engine 





—— 
exhaust and operated from either end of the car, y here als 
sand can be applied to the rail when travelling in eithe 
direction. The body is built of teak with mahogany Pan " 
the interior being finished in walnut. Above the waist ‘all : 
clear outlook is obtained in every direction for inspecti . 
purposes, single pillars only having been used to carry he 
glass of which the sides and ends are chiefly com posed , 
table is placed in the middle of the saloon, the lower part . 
which gives access to the top of the engine, whilst suite 
trap doors in the floor give access to other parts of the ey 
Electric light on the storage principle is fitted and a tod 
indicator is placed in the driver’s compartment. External} 
the carriage is finished in the usual North-Eastern style i 
running order the car weighs 6 tons 12 ewt., and cartieg 
15 gallons of water and 20 gallons of petrol. The consum 
tion of petro! averages one gallon to 12 miles, so that ra 
capacity of the tank is equivalent to a journey of 240 miles, 
During trials the car has run a distance of about 1200 miles 
without a mishap of any kind, and speeds exceeding 55 miles 
per hour have been obtained. Under all conditions of 
speed and road the car has been perfectly steady and com- 
fortable. F 








A SIMPLE CALCULATION. 
(By a Correspondent.) 

MOosT of your readers must have heard of the famoys 
‘*gun’’? which is discussed in an article in an esteemed 
monthly magazine, which appeared on Ist of April. This 
weapon, which, we are told, is not a gun, and has neither 
flash, smoke, nor recoil, can, according to the inventor 
project fifty shells of 500 1b. each per minute at a velocity of 
30,000 foot-seconds as easily as it can throw fifty shells of 
50 1b, each at some quite small and insignificant speed, ]t 
will toss shots from London to Paris as often as you please, 
will cost little to make, and will revolutionise warfare ; it js 
of course, electric. A very simple calculation will illustrate 
the modest claims of the inventor. I put the case simply 
for the benefit of those who may not be acquainted with the 
elements of mechanics, even in these days of technical 
education. The energy in a moving body is found by 
squaring its velocity and multiplying by half its mass: the 
result is given in foot-pounds. The foot-pounds, then, ina 
projectile weighing 500 lb. and moving at 30,000 foot-seconds is 

30,000 x 30,000 x 500 
64°4 . 

Without bothering about such trifles as odd millions we 
may take it that this works out to 7,000,000,000 ft.-lb. of 
energy, or, roughly, 200 times that exerted by an ordinary 
gun throwing a projectile of the same weight. Now, if we 
can find the time in which that enormous energy is imparted 
to the projectile, we may make quite interesting comparisons 
with familiar powers. _The inventor helps us. He tells us 
that he can throw fifty shells per minute. We are probably 
right then in taking it that this energy is given to the 500]b. 
projectile in »y of a minute. Pursuing our simple calcula- 
tion, we find that 7,000,000,000 ft.-Ib. can be developed in 
one minute by the quite moderate exercise of, roughly, 
200,000 horse-power, and that the same power can be given 
to a 500 lb. projectile in 4, of a minute for, say, 10,000,000 
horse-power. This is taking a moderate and conservative 
view of the case; we ought by rights to add another million 
or so, but these odd millions are confusing and unnecessary, 
and I omit them. To an inventor such as this 10,000,000 
horse-power is, no doubt, a mere bagatelle; it represents 
only the work of quite a moderate number of Niagaras, 
and Victorias, and the expense expressed in coals is 
trifling. We can get an electrical horse-power by generating 
it ourselves—it would come more expensive if we bought it 
from the municipality—for, shall we say, half a farthing, or 
let us take it a trifle less so as to get 2000 horse-power for a 
pound sterling. We divide our 10,000,000 odd horse-power 
by 2000, and we find that the cost of sending a projectile 
from London to Paris does not exceed £5000—quite a 
moderate figure in these days of expensive travel—and we 
could send fifty such shots for a quarter of a million or about 
one-fourth of the cost of a first-class battleship of the Dread- 
nought class, and obviously an insignificant figure. The 
ease with which such power could be developed and con- 
veyed toa suitable site need not be commented upon. I 
shall only remark that 588*235 engines—in these cases it is 
as well to be precise—similar to those of the Mauretania, 
would provide it comfortably, and there I shall leave the 
matter with the remark that a projectile with an initial 
velocity of 30,000 foot-seconds would, carelessly directed, 
become a satellite of the earth, and never reach any destina- 
tion at all! The probable waste of ammunition from this 
cause strikes me as a serious drawback to the weapon, and 
I trust it will not escape Mr. Haldane’s attention. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Iron Trade Prices and Wages. 
IRONWORKERS’ wages are now reduced 24 per cent. in the 
mills, and 3d. per ton on puddling, bringing puddlers’ wages down 
to 9s. 3d. per ton. The details of the return are interesting :— 


Average 
Tons. net price. 





Description. 


25,264 
915 
1,564 
8,999 
%,742 «7 «4 114 
The following table shows the figures for November and December, 
1907 :— 


ee ae ee 

Angles and tees. . . 
Platesand sheets .. .. .. .. 
Hoops, strips, and miscellaneous 


Average net 
price. 
se ¢. 


Description. Tons. 
Bars dat Sale eet ee 25,171 
Angles and tees.. .. .. 792 
Platesandsheets .. .. .. .. 1,870 
Hoops, strips, and miscellaneous.. 8,979 

%,812 


The reduction in wages now announced is the fi 
occurred for a very long time. It is useful to note tha 
falling, the net average of current selling prices is still 
higher than a year ago, and 12s. 4d. higher than two years ag? 


Pig Iron Prices. 
Northampton forge pigs range from 48s to 
stations in the Birmingham district, but the latter 


79 988 
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7s, 2d. 


50s. per ton at 
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above the market level, and good brands are obtainable this week 
at 49s. per ton. “ Derbyshire forge iron in a few cases is quoted up 
to 53s., and even 53s. 6d., but the market does not respond to 
more than 51s. to 52s, per ton. South Staffordshire common forge 

igs are 40s.; part mine, 52s. to 54s.; and North Staffordshire, 
5s. 6d. to 58s. 6d, Ironworkers’ wages having been reduced 
yh per cent., the wages of the blast farnacemen will be lowered by 
the same amount from the next pay day. 


International Arrangement in Steel Joists. 

There was much discussion in rolled steel trade circles 
to-day (Thursday) in Birmingham respecting what is stated to 
have been an important conference of British, German, and 
Belgian makers of steel joists held in London a few days ago. It 
js reported that the object of the conference, which was initiated 
by the German steelmasters, was to endeavour to arrive at a basis 
of agreement for regulating the export trade in joists and for pre- 
yenting competition in the home markets. For years a very heavy 
tonnage of both German and Belgian rolled joists have been im- 

rted into this country, with the result that prices at times are 
severely cut. The continental prices of the imported material 
have, indeed, practically controlled values of the British products. 
‘As the outcome of the conference, it is stated that the broad basis 
of an agreement has now been arrived at, the chief provision of 
which is the securing to makers a certain measure of monopoly in 
their respective countries, i.e., for the home trade, and the mini- 
mising of competition in the export markets. The new arrange- 
ment is regarded as a very important one, since the production of 
steel joists is enormous, 


The Copper Outlook. 

Engineers in Birmingham and district note that there is a 
general impression that the future course of the copper market 
will be comparatively favourable for producers, It is true that 
there are ample stocks available fogy the supply of present needs, 
and that soon a larger output from Montana will have to be 
reckoned with. On the other hand, the demand both in the 
United States and in Europe is good. Improvement is reported 
even in important electrical branches previously depressed. India 
alsois buying freely both copper and yellow metal. There may 
not be much further advance in the market price of copper for the 
present, but the general opinion at least seems to be that there will 
be no violent further decline. At the time of writing ‘‘standard” 
copper on the London market is selling at £59 17s. 6d. to 
£60 2s. 6d: cash, and ‘£60 7s, 6d. to £60 12s. 6d. three months ; 
tough and best selected, £63 cash, and £63 10s. to £64 three 
months ; and strong sheets, £77 per ton cash. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
MANCHESTER, April Ist. 





Pig Iron Easier. 

ALTHOUGH the attendance on the Manchester Iron 
‘Change was quite up to the average on ‘Tuesday, the feeling in 
pig iron was easier, and demand, to say the least of it, dull. 
Consumers are still playing a ‘‘ waiting game,” and notwithstand- 
ing the fact that stocks must be at a minimum, there appears no 
inclination to book orders forward to any material extent. Indeed, 
so far as can be judged, it is really resolving itself into a battle 
between makers and consumers as to the price for far-forward 
delivery. Neither party is inclined to grant concessions, although 
for prompt orders are being booked at rather lower rates. Book- 
ings, however, ecntinue on a small scale, and although a premium 
is being asked for in Lincolnshire, this is only obtainable on 
very minor quantities. Derbyshire ruled easier, but there was 
little Staffordshire iron offering. Middlesbrough brands were 
lower, notwithstanding heavy shipments and consequent decrease 
in stocks in store. Hematite, although not quotably changed, is 
in poor request. Forge iron dull. 


Finished Iron. 
There was only a poor demand, and prices were in 
sellers’ favour. 


Steel. 
Foreign billets were the turn dearer, but English showed 
little change. Bars are being quoted very low. There was no 
change in sectional stuff. 


Copper. 
Raw was very firm, but manufactured showed little or no 
change. There was, however, a steady inquiry. 


Quotations. 

Pig iron : Lancashire No. 3 foundry, 60s. ; Lincolnshire, 
54s; Staffordshire, 54s, to 54s. 6d.; Derbyshire, 54s. 6d. to 55s. ; 
Middlesbrough, op2n trands, 60s. 10d. to 61s, 1d. Scotch: Gart- 
sherrie, 64s. to 64s. 6d.; Glengarnock, 63s. to 63s. 6d.; Eglinton, 
62s,; Dalmellington, 61s. 6d., delivered Manchester. West Coast 
hematite, 61s. to 62s.; East Coast ditto, 59s. to 59s. 3d., both f.o.t. 
Scotch, delivered Heysham : Gartsherrie, 62s. to 62s. 6d.; Glen- 
garnock, 61s. to 61s. 6d.; Eglinton, 60s.; Dalmellington, 59s, 6d. 
Delivered Preston: Gartsherrie, 63s. to 63s. 6d.; Glengarnock, 62s. 
to 62s, 6d.; Eglinton, 61s.; Dalmellington, 60s. 6d. Finished iron : 
Bars, £7 ; hoops,.£7 12s. 6d.; sheets, £8 5s. Steel: Bars, £6 10s. 
to £6 12s. 6d.; hoops (official), £7 15s.; sheets, £7 17s. 6d.; boiler 


plates, £7 12s. 6d.; plates for tank, girder, and bridge work, 
£6 2s. 6d. to £6 7s. 6d.; English billets, £5; foreign ditto, 


£4 12s, 6d. to £4 15s. Copper: Sheets, £77 ; tough ingot, £64 ; 
best selected, £64 ver ton; copper tubes, 97d.; brass tubes, 72d. ; | 
condenser, 8#d.; rolled’ brass, 64d.; brass wire, 69d.; brass turning | 
rods, 6d. ; yellow metal, 64d. per Ib. Sheet lead, dearer, £17 5s. | 
perton. Knglish tin ingots, £144 per ton. 


Lancashire Coal Trade. 


: The attendance on the Coal Exchange on Tuesday was 
fair, but there was an easier feeling all round, except with regard to 
house coal. Slack is being produced in large quantities, and as 
there are big offerings from-outside districts, such as Yorkshire, | 
Derbyshire, and Nottingham, merchants showed little inclination | 
to operate. Demand on shipping account was smaller, but up to | 
the present there has been no change intimated in Lancashire | 
Uotations in any departments. | 

| 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is no improvement to note in the hematite iron 

trade ; indeed, the position of the market is quieter on the week. 
The amount of business being done is very small. This is indicated | 
hot only by inactivity at the works, but by the limited traffic on the | 
railways and the small exports from local ports. There is, indeed, 
ho spirit in the trade, and no prospects of any improvement for a | 
long time to come. Stocks have not increased. They still stand 
in warrant stores at 6500 tons, but some of the makers are 
eginning to stock iron, and it is probable some of this metal will 
Py its way into warrant stores before long, unless smelters 
Stermine to reduce the output of their works. Prices show 
remarkable firmness. Makers quote 62s. net f.o.b. for mixed 
en numbers, and warrant iron is at 61s. 104d. net, cash 
Ie ers. These, however, may be taken as nominal quotations. 
~ ore is very quiet, and the mines are employing fewer men. 
nees are easy at 10s. 6d. for good average qualities net at mines, 
and 15s, for best sorts, 


Steel. 


ord Transactions in the steel trade are very few, and the 
*rs are small and of unimportant ¢haracter. “The demand alike 





on home and foreign account is small and lifeless. Steel rails, 
ship plates, merchant classes, and heavy steel castings are a'l very 
quiet. The outlook for the future is cheerless, as two of the 
largest works in the district are closing down, and it is probable 
they will not re-start until orders are more plentiful, and until 
there isa margin of profit on the produce they make. 


Shipbuilding and Engineering. 

A small depositing dock on the Clark and Stansfeld 

patent has been launched at Barrow this week for the Aberdeen 

Harbour Authority. Another depositing dock is in progress of 

construction at Barrow for the use of the Admiralty in the sub- 

marine department. No new shipbuilding ord«rs are to hand. 

The demand is very quiet for new tonnage. Engineers are less 

actively employed, and the outlook for new work is not so satis- 
factory as it has been. 


Shipping and Coal. 

Exports of iron and steel continue to fall off. Last week 
they aggregated at 6376 tons—iron, 5050 tons ; and steel, 1326 
tons - against 17,154 tons for the corresponding week of last year 
- a decrease of 10,778 tons. The total shipments to date aggregate 
at 121,558 tons, against 221,201 tons for the corresponding period 
of last year—a decrease of 99,643 tons.’ Coal and coke keep up in 
price, although the demand is very small. 








THE SHEFFIELD DISTRICT... 
(From our own Correspondent.) 
The Opening Quarter. 

At the beginning of the year no sanguine expectations 
were entertained with regard to the immediate: future of trade. 
The opening quarter, as was anticipated, has proved rathera lean one 
in nearly all departments, the chief exception being as regards the 
armour-making firms, which received in February the long-expected 
orders from the Admiralty. There have been a few foreign 
inquiries respecting war material, but so far we have not heard 
that these have resulted in work actually placed. Railway material 
has been fairly in demand, both for home and distant markets, but 
the depression in the shipbuilding yards has told severely in vari- 
ous classes of marine manufactures. Engineering establishments 
have been pretty well employed. The one trade which is perhaps 
most affected at this time is the steel-casting trade. - Expectation 
for the quarter now commencing centres upon revival in shipbui'd- 
ing, which is the most important in general effect. 


Steam Coal. 

Inquiries respecting shipments are more frequent, but 
unfortunately the eagerness to sell is keeping the price to the 
coalowner comparatively low. The concessions noted last week 
with a view to securing orders from the trawling companies do 
not seem to have had any extensive results, although several pur- 
chases are being made to meet immediate requirements. Arrange- 
ments have been made at rates as low as 10s.'6d: per ton, the 
quoted prices ranging from.that figure up to 11s. 3d. per ton. . No 
doubt the larger consumers are holding out in the hope that values 
may yet go lower, but local coalowners encourage no such hope, 
pointing out that we are only about a fortnight off Easter holi- 
days, which usually last for a week in the Yorkshire coalfield, and 
when the pits reopen the arrangements for the Baltic business will 
have begun. Meanwhile, there is not much being done in the way 
of export, the weight forwarded from Hull for the week ending 
March 24th having been 31,972 tons, compared with 49,161 tons for 
the corresponding week of last year. ‘The principal marketsupplied 
from Hull was Kouen, which took 4599 tons, Hamburg coming 
next with 3678 tons, and Buenos Ayres third with 3515 tons. 
From Grimsby for the week ended March 27th the weight exported 
was 17,491 tons, compared with 17,627 tons for the corresponding 
week of last year. ‘The largest market supplied from Grimsby was 
Hamburg, with 4870 tons, Oxelosund being second with 2889 tons, 
and Malme third with 2566 tons, 


House Coal. 

As the warm weather approaches the usual feeling prevails 
amongst merchants that the price of household fuel ought to be 
reduced, and in the existing surplus of coal there is no doubt this 
will take place ; but not, we are informed, during the month of 
April. In former times it has been usual in April to begin bringing 
about a reduction. Best qualities continue to be quoted at from 
12s, 6d. to 13s. per ton ; other descriptions from 10s. 6d. to 11s. 
per ton. 


Coke, &c, 

The make of patent-produced coke continues very large, 
and a good business is reported. Quotations remain as before :— 
Best washed malting, [2s. 6d. to 13s. per ton ; unwashed, 11s. to 
12s. per ton. A good demand is maintained for coking fuel at 
from 6s, 6d, to 7s. per ton. 





Hematite Irons, 

The hematite market keeps firm, the iron producers 
reporting that where orders are placed they are accompanied by 
requests for urgent delivery. ‘This accounts for stocks still 
continuing to show reduction. The principal foreign customers 





| about, 


| no weakening. Orders come in fairly, but they are not to any 


| masters’ Association have not been altered, staiiding as follows :— 


continue to be Germany and America, with some request from 
Italy. Although home requirements, as already reported, are on 
account of replenishing, there appears to be a little new work 
which makes for quicker delivery being asked for. 
Quotations, delivered in Sheffield and Rotherham, remain as before : 
West Coast, 72s. to 74s. per ton net; East Coast, 66s. to 68s. per 
ton, subject to 24 per cent. 


Lincolnshire and Derbyshire Ircn. 
Though business is not what can be called active, there is 


large extent, indicating a disposition to restrict purchases to 
immediate needs. The official quotations of the Lincolnshire Iron- 


No. 3 foundry, 51s. per ton; No, 4 foundry, 50s. 6d. per ton ; 
No, 4 forge, 5Us. per ton ; No. 5 forge, mottled, white, and basic, 
52s. per ton, all net, delivered in Sheffield and Rotherham. Derby- 
shire quotations, too, are also unchanged, No. 3 foundry, 53s. per 
ton ; No, 4 forge, 52s. per ton, both net, delivered in Sheffield and 
Rotherham. 


Bars, Sheets, and Billets. 
Bars are quoted at £7 to £7 10s. perton ; sheets, £9 to 
£9 10s. per ton; Bessemer billets, £7 10s. per ton ; Siemens- 
Martin billets, £8 per ton. 


The Heavy Industries, 

A fair amount of work is reported in the engineering 
establishments, largely on local requirements, though also on 
account of Japan, Germany, and for our Colonies. Orders for rail- 
way material, chiefly for distant markets, although also on home 
account, come steadily forward, and the outlook in this depart- 
ment is more encouraging than in other directions.. The Transvaal 
continues disappointing, its requirements in mining machinery and 
accessories, and other manufactures, béing far short Sager es 
The firms engaged in armour steel, and other contracts for the 
Government, have their branches busily employed. Some new 
work in tramway material is reported. We find considerable com- 
plaint in quarters dependent upon shipbuilding specialities, 


Files, Rasps, &c. 
The Admiralty contracts for files in respect of. the dock- 


laced with a Sheffield firm. ‘The total quantity is about 6000 
sr files, which is about one-half of the total given out. The 
total quantity of files and rasps—about 22,000 dozen—specified 
this year by the Admiralty is stated to be some 5000 dozen less 
than last year’s reqvirements for the same department. In the 
lighter tool trades generally reports are somewhat fluctuating. 
A fairly active business obtains in saws, scythes, garden tools, 
machine knives, sections, and parts for agricultural machinery, &c. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Industrial Disputes. 

UNFORTUNATELY it cannot be reported that the strikes of 
engineers, shipwrights, &c., which have been in progress for nearly 
three months, are brought to an end. On the contrary, the 
situation is probably more serious than ever. The engineers are 
still recalcitrant, after having twice flouted the executive, and it 
would seem that the conflict between masters and men will be 
very prolonged. It is difficult to understand the attitude of the 
men, except that they have a grievance against their own society. 
It has been generally reported that Mr. G. N. Barnes, M.P., their 
secretary, has sent in his resignation, owing to the way in which 
the men on strike in this district have disregarded the advice 
of their union. Mr. Barnes has striven hard to induce the idle 
members to accept the terms arranged with Mr. Lloyd George. 
They have thus rejected the opportunity of bringing about 
a settlement by arbitration, a principle for which the execu- 
tive have been contending for years. It would seem that Mr. 
Barnes’s resignation will only take effect under certain con- 
ditions. With respert to the str:ke of shipwrights, joiners, and 
drillers, there seems to bea desire on the bie of the men to see the 
dispute ended. At the conference at Edinburgh last week the 
employers did not insist upon reducing wages of the men on strike 
to those which rule on the Clyde, which would have meant 
doubling the amount of reduction that was originally asked for. 
But what they did insist upon was that the whole reduction 
originally claimed—1s. 6d. per week on time rates and 5 per cent. 
on piece rates—should be made at one time, and not in two instal- 
ments. The men’s representatives offered to t°a reduction 
of 1s. per week to be taken in two instalments, but that offer was 
rejected. The employers’ ultimatum is that the wood-working 
trades must accept 1s. 6d. reduction, and if they do not agree 
within a month all the a in the Federation area—Clyde, 
Barrow, Mersey, and North-East Coast—will be closed. In the 
circumstances, the men’s leaders have decided to ask their con- 
stituents to vote by ballot as under:-(1) Are you prepared to accept 
a reduction of 1s. 6d. per week ? and (2) Are you prepared togive 

"enary powers of settlement to the Executive? .The result of the 
Ballot is expected early next week. It is calculated that there are 
at least 21,000 men out of work in this district, owing: directly or 
indirectly to the strikes of the engineers, shipwrights, and joiners. 


Cleveland Pig Iron. 

A less satisfactory account must be given of the Cleveland 
iron market than was presented last week, the tone is less opti- 
mistic again, buying is dull, and prices have receded. This has 
been brought about by the condition of the warrant market, and 
almost all the business that is being done is in warrants. Con- 
sumers have not much to buy for early delivery, and the market 
is too unsettled to induce them to purchase for delivery more than 
a few weeks ahead. A buyer will do no more than satisfy hand- 
to-mouth requirements when there is a chance of prices falling. 
This week the main factor in disturbing the market has been the 
unfavourable and indeed disquieting reports from the United 
States and Germany, which speak of heavy increases in the iron- 
masters’ stocks of pig iron, and that in the face of large reductiors 
in the production. It is stated that the American stock has 
increased rapidly till it is now over a million tons, while tke 
German stock is half a million. There is reason to believe that 
these estimates are much exaggerated, but nevertheless they have 
had their effect in weakening the pig iron market, and holders of 
warrants, who were very firm last week and determined to stick 
to their iron until the expected better prices were realis- 
able,. are now very anxious to dispose of them, with the 
result that the movement in prices during the last few 
days has been downward. Last week as high a figure as 
52s, 64d. cash was offered for Cleveland warrants, the best rate that 
had been reported since last October, and it was 5s. 2d. per ton more 
than the lowest price of this year, which was 47s. 44d. cash on 
January 29th—that, indeed, being the lowest that had been known 
for three or four years. This week the F oes has got back to 
51s. 84d. cash on Tuesday, and 50s, 9d. on Wednesday, there being 
quite a slump during the latter day. There can be little question 
that it is the American news that »-has weakened our market this 
week, and some of the traders are expressing fears that American 
ironmasters Will before long be ‘‘ dumping ” some of their surplus 
iron on this side of the Atlantic. it is always termed dumping 
when the foreigner sends us any of his iron or steel. The Cleve- 
land ironmasters have been getting 52s. 9d. per ton for early f.o.b. 
deliveries of No. 3 Cleveland G.M.B. pig iron, but, following 
warrants down, the price on Wednesday was 5ls. Consumers 
offered nearly 2s. per ton less for forward than for prompt 
delivery. No. 1, for early delivery, is at 53s. 6d., No. 4 foundry at 
50s., and all these foundry qualities are rather scarce in makers’ 
hands, whereas there is a larger supply of forge qualities than has 
been known for a long time, and the prices of them are relatively 
cheaper than the quotation for No. 3. Thus No. 4 forge is at 
48s. 6d., and mottled and white at 48s, 


Hematite Iron. 

Few orders have been booked during the last month, but 
makers are well off in this respect, and old contracts take up ail 
they are making. The extra large export demand has counter- 
balanced the falling off in the local requirements. The position of 
East Coast hematite iron producers is thus fairly satisfactory, and 
tue price of mixed numbers is maintained at 59s. per ton. 


Exports of Pig Iron. 

The March shipments of pig iron from the Cleveland dis- 
trict were good, but were expected to be better than there repcrted, 
and to that extent are disappointing. . Altogether,. 121,482 tons of 
pig iron were shipped, that being 9006 tons, or 7 per cent., less 
than in February, 25,496 tons, or 18 per cent., less than in March 
last, year ; but on March, 1906, there was an increase of 3742 tons, 
or 3h per cent. The average March export over the last ten years 
has been 110,493 tons, so that last month’s figures were about the 
average—viz., 10,989 tons;-or 10 per cent. The reason why last 
month was short of February, which is usually a slack shipping 
month, was that, notwithstanding the bad weather, the spring 
shipping season to the Continent opened several weeks sooner than 
ordinarily, and much iron was rushed off in February instead of 
being kept till March. Then the United States, which took Cleve- 
land iron so largely in March last year—to the extent of 21,855 
tons—last month only wanted 1025 tons, and that was special iron. 
But heavy shipments had to be made to Germany and France. 
Cleveland prices were comparatively so low that the ironmasters of 
the district were sending iron freely into Germany, while the Ger- 
man makers were accumulating stocks. They kept up their higher 
prices too long. To Germany, 41,592 tons of pig iron were last 
month sent from Cleveland, as against 35,089 tons in February, 
and 46,124 tons in March, 1907. To France, 10,784 tons were 
shipped, as compared with 4323 tons in March, 1907. To Scotland, 
39,003 tons were forwarded, and more business was done with 
Wales than for several years. The total shipments of pig iron for 
the first quarter of this year reached 353,256 tons—the largest for 
the first three months of any previous year, except last year, when 





yards of Sheerness, Portsmouth, and Pembroke have recently been 


404,870 tons were shipped, 
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Realised Prices of Manufactured Iron. 

The Board of-Conciliati#® and Arbitration for the Manu- 
factured Iron Trade of the North of England have been informed 
by their accountants, who have gone through the manufacturers’ 
books, that the average net price realised by them for the finished 
iron delivered during January and February was £7 2s. 3°74d. per 
ton, that being 3s. 842d. per ton less than in the previous two 
months. The price has thus fallen below £7 2s. 6d. per ton, and, 
in accordance with the sliding scale, wages at the finished iron- 
works in the North-East of England have been reduced 24 per 
cent. from Monday last, while the rate for puddling has come down 
3d. per ton to 9s. per t-n. This is the first reduction of wages 
that has been reported since the early part of 1905. The top price 
of the late boom was attained in September-October last, when 
£7 6s. 91d. was reported, and the drop on this is now 4s. 536d. 
per ton. The average price of iron plates was £6 7s. 292d. de- 
crease on previous two months 8s. 7d. per ton; of iron bars, 
£7 4s, 1d., decrease 2s. 1°75d.; and of angles, £7 %3. 9-2ld., 
decrease 3s. 11°43d.; while iron rails realised £7 Os. 5-92d., increase 
831d. The depression in trade has caused a drop of nearly 25 per 
cent. in the output as compared with the production of the corre- 
sponding part of last year, and this bears out the reports that 
have been given of the slackness at the works. 


Coal and Coke. 

Those engaged in the coal trade are feeling the depression 
much less than other branches of industry ; indeed, those engaged 
in supplying steam and gas coals are doing well, and have been 
able to put up their prices. To their advanced rates they stick 
very firmly, as they have not a great deal of coal available for 
sale for early delivery, and comparatively little coal is being 
offered by second hands. The prospects are that prices will be 
further advanced, especially as it is proving difficult to satisfy the 
export demand. Best steam has been raised to 13s. per ton f.o.b., 
and steam smalls are at 7s. 9d., while best Durham gas coals are 
up to lls, 3d., with seconds at 10s. 6d. Coking coal and bunkers 
are at 10s. 6d. Coke is steady in price, though in somewhat less 
pressing demand, and for foundry qualities 17s. 6d. per ton f.o.b. 
must be paid, while for medium sorts 16s. is the general figure 
delivered at Middlesbrough works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Business Outlook. 

A suRVEY of the — of trade generally in Scotland, 
it must be confessed, is rather suggestive of disappointment than of 
satisfaction. No manifest improvement in business as a whole can 
be noted at the end of the first quarter of the year. Cheaper 
money and a gradual reduction in the cost of materials seem to 
prepare the way for an accession of business, but several important 
considerations continue to exercise a repressing influence. There 
is, for example, the price of fuel, which is still a heavy item in the 
calculations of manufacturers, and to this there has to be added 
the wages question. ~It is generally felt that until wages are 
materially reduced, the shipbuilders, engineers and other employers 
of labour will not be in a position to offer terms likely to attract 
business. The situation in this respect has become less promising 
in the last few days owing to the prospect of a general lock-out 
having te be resorted to in the shipbuilding and engineering 
trades of the country towards the end of the present month. 


The Warrant Market. 

The Cleveland section of the market, which for some time 
has been the only active one, remained firm up till the end of last 
week. Early in the present week, however, an easier tendency 
set in, although prices still indicate a scarcity of warrants. Busi- 
ness has been done it Cleveland warrants since last report from 
52s. 6d. to 51s. 9d. cash, 51s. 7d. to 50s. 7d. one month, and 
50s. 44d. to 49s. 74d. three months. Transactions are also recorded 
at 52s. for delivery in nineteen days, 5is. 9d. thirteen days, 
Sls, 74d. April 30th, and 50s. 6d. May 18th. Scotch warrants 
have been nominally 57s. 3d. to 57s. 6d., Cumberland hematite 
Sls. 10§d., and standard foundry pig iron 50s. 9d. to 51s. 3d. per 
ton. 


The Demand for Scotch Iron. 

The makers of Scotch pig irou report a steady inquiry for 
home use, and also for export. Asa rule the requirements are 
not very heavy. Miscellaneous lots of moderate size, however, 
appear to be more in request. It is rted that within the last 
few days considerable sales of Scotch pig iron have been made for 
shipment to Canada, while the current demands for other places 
are on a fairly encouraging scale. There are seventy-three fur- 
naces in operation in Scotland, compared with ninety at this time 
last year. For a long time six furnaces had been employed in the 
production of basic iron, but these have all been out of blast since 
the beginning of the year. A large proportion of the trade in 
pig iron is on home aecount. During the past three months the 
coastwise shipments of Scotch pigs have amounted to 47,000 tons, 
which is 10,000 tons more than in the corresponding quarter of 
1907. 


Prices of Scotch Pig Iron. 
The prices of Scotch makers’ pig iron are well maintained. 
Monkland, No. 1, is quoted at Glasgow, 62s.; No. 3, 58s. 6d.; 
Carnbroe, No. 1, 63s.; No. 3, 59s.; Clyde, No. 1, 65s. 6d.; No. 3, 
60s. 6d.; Gartsherrie, Caldér, and Summerlee, No. 1, 66s.; No. 3, 
61s.; Langloan, No. 1, 68s.; No. 3, 63s.; Coltness, No. 1, 88s.; 
No. 3, 65s.; Glengarnock, at Ardrossan, No. 1, 66s. 6d.; 
No. 3, 61s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 61s. 6d.; 
No. 3, 58s. 6d.; Dalmellington at Ayr, No. 1, 63s. 6d.; No. 3, 
58s. 6d.; Shotts, at Leith, No. 1, 66s.; No. 3, 61s.; Carron, 
at Grangemouth, No. 1, 69s. 6d.; No. 3, 61s. 6d. per ton. The 
following figures show the present prices, contrasted with those 
current at the beginning of the year :— 
Present price. 
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Se I ee Sil iss" D; seheds 
These figures are notable as showing the comparatively small 
decline that has occurred during the last. three months in the 
prices of raw iron, especially in the case of the ordinary or cheaper 
brands. 

Finished Iron and Steel. 
There has been little or no improvement in the position of 





the malleable iron trade since last report. Only moderate 
quantities of work are offering, and it is with difficulty that the 
works are kept anything like in full operation. There is com- 
paratively little improvement to note in the position of the steel 
trade, although there are promising inquiries to hand. On 
‘Change there has been some talk of negotiations for maintaining 

rices, with a proposed international agreement with that object, 

ut the difficulties attending the initiation and working of such a 
combination appear to be regarded as all but insuperable. Makers 
of iron have been awarded under the arbitration scheme with a 
reduction of 74 per cent. in workmen's wages, but complaints are 
still heard as to the dearness of coal, while the reduction in raw 
iron has been relatively much smaller than what has had to be 
submitted to in the case of the finished article. 


The Coal Trade. 

A steady feeling has characterised the coal trade, Business 
in the export department is not unsatisfactory. At some of the 
ports there has been a decrease in the shipments, but on the whole 
the clearances at the Scottish ports were 4850 tons better than in 
the preceding week. It must added, however, that they came 
short of the quantity despatched in the corresponding week of last 
year by no less than 46,555 tons. The aggregate shipments at the 
Scottish ports in the last three months amount to 2,774,589 tons, 
being 382,752 tons less than in the first quarter of last year. The 
demand for house coal for home use has nm well maintained, but 
there is practically no improvement in the business in manufactur- 
ing qualities. Prices generally show little alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Welsh Coal Trade. 

THE expectation that the Welsh coal trade would improve 
towards the Easter holidays has been realised, both in bulk and 
prive. Last week, it is true, that prices of best steam clung rather 
firmly to 16s., but an occasional upward move was made, and less 
tendency to slip backwards, as was shown by the influence of the 
gales delaying tonnage. Now it will be noticed that prices are 


an ay ra of those of last week, and buyers are showing | 


more haste in making contracts. It is a subject of gossip on 
Change that the White Star Line is negotiating with the Cambrian 
for large coal requirements. It is rumoured, but not confirmed, 
that the figures named are ls. 6d. lower than those of the past 
contract. 


Latest Cardiff Prices. 

Best large steam coal, 16s. 3d. to 16s. 6d.; seconds, 15s. to 
lds. 6d.; ordinary, 14s. 6d. to 15s.; drys, best, 16s. to 16s. 3d.; 
drys, ordinary, 13s. 9d. to 14s. 3d. ; best Monmouthshire black 
vein, 14s. 6d. to 14s, 9d.; Western Valley, 14s. to 14s. 6d.; 
Eastern Valley, 12s, 6d. to 13s. ; best house coal, 18s. 6d. to 
19s. 6d.; seconds, 16s. 6d. to 17s. 6d.; No. 3 Rhondda, 19s. 6d. to 
20s.; through, 16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. to 13s.; No. 2 
Rhondda, lls. 9d. to 12s.; through, 10s. 6d. to 10s. 9d.; No. 2 
smalls, 8s. 6d. to 9s.; best washed nuts, 14s. 6d. to 15s.; seconds, 
13s. 6d. to 14s. 6d. ; best washed peas, 13s. to 13s. 6d.; seconds, 
12s. 6d. to 13s.; best small steam, 10s. 3d. to 10s. 6d.; seconds, 
8s, 9d. to 9s. 3d. ; other smalls, including drys, 7s. 6d. to 8s. 
Patent fuel, 16s. 6d. to 17s. 6d. -Coke: foundry, 19s. to 22s.; 
special foundry, 26s. to 28s.; furnace, 16s. 6d. to 17s. 6d. Pit 
wood, firm, 19s. 3d. to 19s. 9d. 


Anthracite. 

At Swansea the:e is a better demand. Quotations much 
about the same as of iate, but merchants say there is more brisk- 
ness in trade, and that the prospects are steadily improving. 
Much depend upon the cessation of wintry weather, which has 
been more trying than the oldest remember. Prices: Large 
hand-picked malting, 25s. to 26s.; seconds, 21s. to 22s. net; 
big vein, 15s. to 16s. ; red vein. 13s. 6d. to 13s. 9d., both less 2}. 
Machine-made coal: Cobbles, 22s. to 23s.; nuts; 23s. to 24s. ; 
German, 22s to 23s.; machine-made beans, 21s. to 22s.; screened, 
14s. 6d. to 15s. 6d.; peas, 14s, to 15s., all net. Rubbly culm, 6s, 9d. 
to 7s., less 24; ordinary duff, 3s. 9d. to 4s. Other coals: Steam, 
17s. to 17s. 6d.; seconds, 15s. 9d. to 16s. 9d.; ordinary large, 14s. 
to 15s. 6d.; through bunker, 10s. 9d. to lls. 3d. ; small, 8s. to 
8s. 6d. No. 3 Rhondda, 20s. 3d. to 20s. 6d.; small, 12s. 9d. to 
13s. 3d. Patent fuel, 14s. to 14s. 6d., all less 24 per cent. 


Iron and Steel. 

At a meeting of the Sliding-scale Committee connected 
with the steel trade it was decided that ar tion of wages to the 
extent of 64 must take place on and from the Ist of April. 
Four days per’ week continues to be the average working time at 
most of the works, but there has been a little more animation in 
business, and hopes are entertained that an improvement is coming. 
The fact that Middlesbrough is sending rail ends, &c., to Wales is 
taken as showing that slackness exists in other iron districts. Last 
week Swansea imported 2400 tons pig iron, 2994 tons of scrap 
steel, and 2100 tons iron ore. Dumping was renewed last week, 
2000 tons of steel billets coming to Newport from New York and 
778 tons from Antwerp. Cargoes of steel bars continue to be sent 
to Newport from Bristol of late, and Grimsby continues its exports 
of pigiron. In iron ore large supplies are arriving, so that when 
increased steel rail orders are put in there will be no shortage in 
supply. Ebbw Vale figures amongst the largest importers of ore. 
At.the Metal Exchange, Swansea, this week the following quota- 
tions were given:—Hematite pig, mixed numbers, 61s. 104d.; 
Middlesbrough, 51s. ie; S:otch, 57s.; Welsh hematite, 64s. 6d. 
to 65s.; Siemens stee! bars, £4 12s. 6d.; Bessemer steel bars, 
£4 11s. 6d. to £4 12s. 6d. 


The Copper Trade. 





General attention is directed to Wales in connection with | 


the copper trade, where, in the early days of the Vivians, it 
formed a leading feature of Swansea industries, and as such it 
continues. At present there is a steady demand for copper rolled 
sheetings, and last week all the mills at the Hafod, Morfa, and 
Upper Banks were in full drive. An authority observes that 
South Wales, through the Rio Tinto Works at Port Talbot, plays 
a part in helping to make the huge dividends earned, approximat- 
jng to two millions sterling per annum. The ordinaries for the 
12st five years have been 417 per cent. in dividends. 


Tin-plate - 

Ample orders are reported in the Swansea and Lianelly 
tin-plate works; all works are fully employed. At Swansea last 
week 106,406 boxes were sent from the works, and out of this 
quantity 73,374 boxes were shipped. . The quantity now left in 
stock totals 186,251 boxes. The improvement in the sheet plate 
market is. well. maintained. The latest statement on ’Change is 
that. tin-plates are a firm market, and that a good deal of pressure 
is being used to obtain supplies. Manufacturers state that they 
are full of orders up to June. Latest quotations: Ordinary 
Bessemer, 12s. 74d. to 12s. 9d.; wasters, 11s. 9d.; I.C. ternes 28 by 
20, 112 sheets, 6d. to 22s, 9d.; C.A. roofing sheets per ton, 
£9 5s.; big sheets for galvanising, £9; finished black plates, 
£9 7s. 6d. to £9 10s.; galvanised sheets, te £12 10s.; block tin, 
£145. Other quotations: Copper, £59 17s. 6d.; lead, £15; 
spelter, £21 2s. 4a. works busy ; silver, 254d. per ounce. 


The American Coal Strike and Wales. 

Speculation is rife in the Welsh coal trade-with regard to 
the prospect of the strike in America haying any effect on Wales. 
Itis stated that the output of bituminous coal.in the States last year 
totalled 370 million tons. Any appreciable decline in output must 





——— 


have a strengthening effect on output and price in Wales but fi 

the present the Eight Hours Bill is regarded as of more conside “ij 
tion, and if the trade can be saved from injurious legislation jt cid 
meet with any reasonable demand. as 


NOTES. FROM GERMANY, 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THERE is very little of interest to report in conneetioy 
with the iron and steel industry over here: A moderate, jn eae 
branches even dull demand comes forward, few fresh orders are 
available, and as there is no enterprising spirit, the purchases 
made are of the hand-to-mouth sort. Prices are the same as betors. 
but they are only weakly maintained. Next week the Rhenish’ 
Westphalian iron dealers will meet for the purpose of regulating 
prices, and the stock quotations for merchant iron will probable 
meet with a reduction. ’ 


Silesia. 

The condition of the iron and steel market is tolerably 
good. The majority of the works have secured employment til} yj), 
to next August. Here and there a want of semi-finished stee} has 
been complained of, the rolling mills having plenty of work oy 
hand. [ron bars are in good demand, the term of delivery being 
es a rule, from eight to ten weeks. Plates, as well as sheets 
are also in fair request, but the dulness in the building 
aepartment has pe, influenced the girder trade very much : 
a poor business only is being done in this department, and prospects 
are far from bright. Already output has been reduce: at the 
girder mills, but further restrictions in the make are likely to take 
eye because the stocksare ratherheavy. At the Friedenshiitte 
or instance, the fixed amount’of 20,000 tons is reported to haye 
already been exceeded. The railway and engineering department 
continue well employed at remunerative prices, Both heavy and 
light rails are well inquired for. In February last the Silesian 
blast furnace works produced 76,465 t. pig iron, as against 76,820 t, 
in January, and compared with 68,971 t. in February last year, 
Since the beginning of this year 153,255 t. were produced, com. 
pared with 144,337 t. in 1908. 


Coal in Germany. 

The market for coal and coke is languid, both in Silesia 
and in the Ruhr coal district. The Government collieries 
of Sabrze in Upper Silesia reduced the prices for house 
coal 0°50 p.t., while the quotations for engine fuel remain the 
same as before. Silesian coalowners are doing a fair export trade 
to Austria-Hungary. In the Rhenish-Westphalian district de- 
liveries in March were lower than those of the same month last 
year ; ip the first two weeks of March about 300,000 t. less were 
delivered than in the first two weeks in February of this year, 


Sales of the Coal Convention. 

Deliveries of the RKhenish-Westphalian coal convention 
were 6,010,354 t. for February, exceeding those of the same month 
last year by 556,799 t., or 17,558 t. per day. Sales in coke were 
1,020,269 t. for February, which is 24,760 t. more than in the 
same month last year ; whilst sales in briquettes were 270,541 t., 
or 68,292 t. more than in February last year. 


The Iron Market of Austria-Hungary. 

Inland trade is rather limited, but on foreign account a 
fair business has been done during the week. The machine 
factories have devoted a good deal of energy to the develop. 
ment of the export trade, and some large foreign contracts have 
recently been obtained. The sugar mills of Tava, as well as Italy 
and Belgium, have been purchasing largely of late. (German com- 
petition, however, is very strong, and often successful. Coal is in 

ood request generally, although, of course, an abatement in the 

- vest for house fuel has been noticeable. The iron and steel 
industry, however, has been consuming pretty large lots, and 
prices all round are firm. 


Quiet Trade in France. 

Orders come in rather scantily in the French iron industry ; 
especially from the North unsatisfactory accounts come in, while 
from the Haute-Marne and Meurthe-et-Moselle fairly good reports 
are given, an improvement against previous weeks being noticeable 
in the last-named district. A steady tone characterises the French 
coal market, and quotations are firmly maintained, in spite of 
reductions in price on the Belgian coal market, which were generally 
expected to influence the French coal trade too. 


No Change in Belgium. 

There is nothing of interest to relate in connection with 
the Belgian iron market, weakness prevailing in most departments. 
Iron.and steel masters complain of a scarcity of employment, and 
as the number of fresh orders coming in is very small, many 
establishments are contemplating a restriction in output. Coal, 
too, is comparatively quiet; the Government tenderings for coal 
have shown prices to be quite 1-50f. p.t. lower than at the last 
tendering in September, 1907. 








New Woxkks AT STOKE-ON-TRENT.—The occasion of the annual 
dinner to the staff of Kerr, Stuart and Co., on Friday last gave an 
opportunity to a number of visitors to inspect the extensions of the 
works which are now nearing completion. A large area of ground has 
been acquired, and new buildings, which will greatly increase the 
capacity of the establishment, have been erected. We need say no 
more about them at the moment, as we hope to deal with the works 
fully in a short time. The dinner, which was held in the North 
Stafford Hotel, was a marked success. Mr. Glass Ho yper, chair- 
man of the company, presided, and was supported by Sir Thomas 
Parkyns, the vice-chairman. Besides the staff of the firm 4 
number of visitors, many representing foreign railways, were 
present. Sir Thomas Parkyns proposed the staff, Mr. Kidd, the 
manager, and Mr. Hancock replying. Mr. Glass Hooper, in the 
course of the speech of the evening, spoke hopefully of the future 
of the company, and said that they were now prepared to build 
the biggest locomotive likely to be seen in their time. He spoke 
also of the apprentice scheme they had in operation at the works, 
and congratulated the successful candidates. The success of the 
evening was added to materially by some excellent songs by Mr. 
Harry Hughes, whilst a letter which Mr. Hooper received from an 
American source caused great amusement. It contained a descrip 
tion of a huge locomotive, and we quote a few of the details. 
‘This engine has five acres of grate bars, four acres of netting ™ 
the smoke-box, and it took a man a day and a-half to walk through 
the cylinders. Every time the engine exhausts it rains for 20 
minutes afterwards. It takes two men 45 minutes to light one 
signal lamp. They use a steam shovel to giveher coal. The tank 
holds 27 car loads, and every time they wash the boiler It 
is necessary to drain the Suez Canal. The roundhouse a 
holds a picnic in the fire-box every summer. She carries Oe 
steam and 360 1b. of air on the train line. She can haul /2 ‘oa s, 
and in good. weather she might walk away with 722. She ™ 
from Kimberley to Johannesburg, a distance of 9000 miles. ; 
wind of the train has been known to knock down monster - ol 
the forest, as she makes the run in 3 hours 11 minutes. V a 
she leaves the track there is an earthquake in China four days 
later. The throttle is pulled by a stationary engine in the Sok 
The lubricator holds four barrels of oil. The train goes 0 ir 
that when she is stopped she is going 10 miles an hour. nat 
Hooper added the finishing touch to the letter by remarking ; 
the dowrt tion was pretty accurate ; he knew the engine intimately, 
as it had been built at Stoke ! 
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BRITISH PATENT SPECIFICATIONS. - 


Waen an invention is communicated Jrom abroad the name and address 
of the Communicator is printed in italics, sehr 
“When the abridgment is not illustrated the Specification is without 


rawings. 
"Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, -lane, London, W.C., at 8d. each. 

The first date given ts the date 9 application ; the second date at the 
ond of the abridgment ts the date of the advertisement of the acceptance of 
the complete specification, s Ris 

Any person may on any of the grounds mentioned in the Acts, within two 

ha of the date given at the end of the abridgment, give notice at the 





months of 


Patent-ofice of opposition te the grant of a Patent. 





STEAM GENERATORS. 


11,380. May 15th, 1907,—IMpROVEMENTS IN MARINE Bot.eRrs AND 
 FuRNACES, by Robert Louden Walker, Brooklyn, New York. 
This invention relates to furnaces, more particularly to marine 

boiler furnaces, and has for its object the complete combustion of 

the fuel anda material saving in coal. It is claimed that constrve- 
tion on the lines indicated in the specification possesses ad vantages 
over other constructions of the kind pe 260 oem water-cooled 
deflectors in being provided with depending water legs and in 

having the deflector cooling pipes connected, so as to secure a 

better circulation, Deflector bricks of a special form are employed 

so that the lower part of the deflector needing most attention is 
formed of these bricks, which are symmetrical and have pipe 
channels formed in them. The boiler is supported within the 
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casing and is provided with two water legs, which are connected 
with the interior of the boiler. To one water leg there is attached 
a water box, which isconnected to the opposite water leg by means 
of one or more pipes. The water box is also connected with the 
upper part of the boiler by means of a pipe. These pipes are 
surrounded with fire-brick. There are three claims, which read : 
(1) The marine boiler having depending water legs and a grate and 
deflector placed above the grate and a cooling pipe extending 
through said deflector, and having a mouth in one of said water 
legs to receive water therefrom, and having its otherend connected 
with the steam space of the boiler. (2) The marine boiler, accord- 
ing to claim 1, in which the lower part of the defiector is formed 
of fire-bricks having pipe channels therethrough. (3) The marine 
boiler, according to claim 1, in which a plurality of cooling pipes 
extend through the deflector and into a water box secured to the 
opposite water leg..— March 11th, 1908, 


ALTERNATING CURRENT MOTORS. 


5733. March 9th, 1907.-—-Hiau Evriciency ALTERNATING CUR- 
RENT POLYPHASE ComMuUTATOR Motor, La Société Alsacienne 
de Constructions Mecaniques, of Belfort, France. 

The current which circulates in the short-circuited moving parts 
of an ordinary synchronous motor presents a given invariable 
magnitude for a given couple. It is not so in the case of 
commutator motors. With them the current of the moving 
part may in certain cases become a multiple of the minimum cur- 
rent corresponding to this couple. In addition to the excess 
change to which it subjects the commutator, this fact also exerts 
a prejudicial influence upon the efficiency. The present invention 
has for its object to reduce the current to the minimum, and con- 
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sauentte raise the efficiency to the maximum, whatever the speed 
= the couple of the motor may be. The engraving shows a 

me motor by > fe example. If S is the stationary 
ry * ° the moving part of a three-phase commutator motor, let 
rand en = regulating transformer. An auxiliary transformer with 
ig travel T A is also connected in such a way that one winding 
of tl ~ i by the current of the rotor in series with the secondary 
“a 1e regulating transformer T V properly so-called, the other by 
eae ees current of this transformer. The secondary winding 
conbineiena variable number of convolutions asindicated. The 
niched 1 ‘on, in magnitude and direction, of the potentials fur- 
nan rf the regulating transformer and the auxiliary trans- 
deternj od ratio of the number of turns of which will have been 
Givaci pee oh. 4 manner appropriate to the normal couple and a 
tain, peed, should produce _t ©. opefation corresponding to the 
the oa ct ja in the moving part. The current traversing 
the secondary singe of the transformers induces potentials in 


sition, The method of connection is selected in such a way that, 





; 


| system so that the control of the 


secondaries are arranged in oppo- | position. The engine 


the resultant potential introduced into the rotor is the geometri- 
eal difference. between the two secondary ials. In short, 
the arrangement is such that when the e varies from zero to 
its normal value, the current in the moving part is only able to 
assume values comprised between O and the minimum correspond- 
ing to the normal couple.— March 11th, 1908. 


MOTOR CARS. 


2588. February Ist, 1907.—IMPROVEMENTS IN DyYNAMO-ELECTRIC 
TRANSMISSION GEAR FoR Motor Roap VEHICLES, Martin 
Albrecht, of Friedberg, in the Grand Duchy of Hesse, Germany. 

‘This invention has for its object means whereby the speed of a 
shaft of a motor vehicle indirectly connected to a prime mover 
running at constant speed may be varied in any required manner 
without the use of differential gear, The advantage claimed over 
other arrangements is that the method acts as a reversing and 
differential. speed gear, the dynamo of the electric transmission 
gear driving one of the vehicle wheeis, while the motor, supplied 
with current from the dynamo, drives the other wheel belonging 
to the same set of wheels and axles. It will be seen from the 
engraving that the generator driven by the engine has a revolving 
field, and the armature of the tor is led to one of 





5 : 


N° 2,588. 









ra 
Reguleting- / 
AéSi stances, 





@ Revolving 
Field 











the car wheels. The motor has a stationary field, and its 
armature is connected to the opposite car wheel. Both machines 
are continuous current and series wound, and a regulating re- 
sistance is shunted across the ends of each of the field windings. 
The slip rings on the generator are necessary to enable the 
revolving field circuit to be established. If it is desired to 
reduce the speed of the car the field of the dynamo is weakened 
by the lower resistance. The difference in the number of revolu- 
tions of the magnetic field relatively to the armature must be then 
increased to maintain the required vol . The difference is, 
however, increased by the slower speed of the generator armature. 
At the same time the magnetic field of the motor is increased by 
means of the upper regulating resistance. By this means the 
number of revolutions of the motor decreases, while at the same 
time the torque of both dynamo and electric motor increase, for 
the output has remained the same.—March 11th, 1908. 


5671. March 8th, 1907.—IMPROVEMENTS IN AND RELATING TO THE 
CONTROL OF ELECTRICALLY-PROPBLLED VEHICLES, The British 
Thomson-Houston Company, 83, Cannon-street, and Bernard 
Hopps, Bromley House, Hillmorten-road, Rugby. 

This invention relates to the control of electrically-pr 
vehicles of the type in which the driving power is obtained 
an electric generator driven by a prime mover. The invention has 
reference specifically to the syste of contre! described in Specifi- 
cation No. 5263 of 1906, in which the g tor field is d 
when it is desired to change the cireuit connections of the driving 
motors. The object of the present invention is to improve the 
field of the generator is effected 
entirely by the foot pedal or other device separate from the main 
controller, but is dependent on the ition of the main controller. 








led 








| The main controller operating handle is arranged so that it = 
] 


controls the circuit connections of the motors. The invention wi 


| be better understood from the engraving. When the foot pedal is 
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fully depressed in the position A the governor spring is at its 
weakest, and at normal engine speed the force of the governor is 
sufficient to overcome the force of its spring, and closes the 
throttle valve, thereby reducing the of the engine to a 
comparatively low value, at which the force of the governor is 
insufficient entirely to overcome the force of its spring. The 
throttle valve, therefore, opens again slightly, and the speed of 
the engine is thus governed. The resistance in this position of 
the pedal is in circuit with the shunt field of the generator, and the 
lower end of the resistance switch short-cireuits- the interpolar 
series field. This combination, in conjunction with the reduced 
engine speed, reduces the voltage on the generator practically to 
zero, and the vehicle would eventually come to rest. The locking 
lever in this position of the pedal is on the smallest radius of the 
cam, and the controller lever is free to move in any position. In 
the position B, which the pedal occupies when the controlling 
lever is in the corresponding pesition B! or the “off” position, 
the locking lever is forced up by the cam,.and, engages with the off 
notch in the quadrant; thus locking the. quadrant in. the off 


gc . : resistance 
switch also remains unchanged, and there is therefore no voltage 





on the generator. Position C can only be obtained by pedal when 
the controller lever is in one of the running positions, that is A}, 
C! or D!, in any of which positions it is locked, as the locking lever 
is on the largest radius of the cam and would engage the notches 
in the quadrant, In this position the resistance is all ent out of 
the shunt field, and the short-circuit contacts are opened. The 
generator therefore builds up its voltage, and the vehicle will start 
to run slowly. In changing from position C1 D! the only alteration 
made is that the force of the governor spring is released and the 
throttle valve allowed to open, thereby causing the vehicle to 
travel at its full speed. It will be seen that it is impossible to 
break circuit in the controller until the voltage of the generator 
has been reduced. It is also impossible to throw the load off the 
engine by reducing the voltage of the generator without at the 
same time controlling the engine.— Murch 11th, 1908. 


GAS PRODUCERS. 


649]. March 18th, 1907.—Improvep MerHop or OPERATING 
GAs PRODUCERS AND PRODUCERS THEREFOR, by Arthur Henry 
Lymn, of 71, College-road, Bromley, and Jacob Albert Weil, 
of 123, Antill-road, Bow, E. 

‘The invention relates to an improved method of operating a gas 
arag o and an improved construction of such a plant, the object 
seing to produce a gas as tree as possible from tar. The type of 
producer is that, in which the blast is admitted in part at the top 
of the producer, which may be either of the pressure or suction 
type, and in part at the bottom, the outlet for the gas produced 
being between the blast inlets, preferably above the middle of the 
producer, According to this invention, the top blast is down- 
wardly directed, and the gases and vapours it produces are con- 
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ducted or diverted into the lower part of the producer, so that 
they must ascend through the hottest zone before they arrive at 
the outlet. In this case the gases and vapours produced by the 
bottom ascending blast pass directly to the outlet. The plant 
consists of an ordinary producer surmounted by a steel shell, 
which may be called the coking chamber. It is of small diameter 
and lined with refractory material. The fuel is supplied through 
a hopper, and the blast of air, or air and steam, superheated or 
not, is supplied at the top of the coking chamber by a pipe and at 
the bottom of the producer by another pipe. Part of or all the 
gases from the coking chamber are drawn off through ports and 
conducted through channels to ports from which they ascend 
through the incandescent fuel to the outlet. There are fiye 
claims, and the specifiation is accompanied by three illustrations 
of modifications of the design given in the above engraving.— 
March lth, 1908. 


METALLURGY. 


18,707. August 19th, 1907.—METHOD or IMPROVING STEEL Ralzs, 
by Robert Abbott Hadfield, of Parkhead House, Sheffield. 

The object of this invention is to improve the quality of steel 
railway rails. The severity of the wack put upon such rails by 
reason of the increase in the weight of the cars and locomotives 
and the speed of the trains, has been such of recent years as to 
cause a very large percentage of rails to be broken in service. 
The inventor has discovered that a very great improvement can 
be effected in the capacity of the rails to resist shock coupled with 
an increased hardness by a special heat treatment to which the 
rails are subjected after they are manufactured. These two 
qualities of resistance to shock and increased hardness have not 
ordinarily been regarded as possible to secure by any single treat- 
ment, for the increase of hardness has hitherto been considered to 
result in increased brittleness. It is also claimed that warping of the 
rail during cooling can be prevented. This is carried into effect 
by cooling the parts of the rail differently, applying a quicker 
cooling to the head, which contains a greater mass, than to the 
flange, wher the mass is less and the loss of heat correspondingly 
greater in proportion. This is not the case with rails treated 
according to this invention. There are five claims, the subject of 
which is :—(1) The method described of treating steel rails, which 
consists in heating each rail and quenching it, and then subjecting 
ittoaslowercooling. (2) Themethod described of treating steel rails, 
which consists in heating each railand quenching itat a temperature 
of approximately 850 deg. Cent. or over, and then subjecting it toa 
slower cooling from a temperature of between 500deg. and 700deg. 
Cent. (3) The method described of treating steel rails, which 
consists in heating the rail to a high temperature, quenching it, 
then reheating it and subjecting it to slow cooling, whereby hard- 
ness of the rail and its resistance to shock are concurrently 
increased. (4) The method described of treating steel rails con- 
taining more than -1 per cent. of phosphorus, which consists in 
heating the rail and quenching it, and then subjecting it to a 
slower cooling. (5) The method described of treating steel rails, 
which consists in heating the rai] by immersion in a molten bath 
and afterwards quenching it, and then subjecting it to a slower 
cooling.— March 11th, 1908. 


MISCELLANEOUS. 


8741. April 15th, 1907.—InrproveMENTS IN SINGLE ExcentRIc Re- 
VERSING MECHANISM FOR STEAM ENGINES, by John Soulsby 
Nicholson and John Nicholas Nicholson, both of Tyne Dock 
Corrugated Metallic Packing Works, Tyne Dock, Durham. 

Reversing mi ism made in accordance with. this inventiou 





comprises a sleeve mounted on the crank shaft and having a roller 
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projection adapted to engage a spiral or screw-shaped slot in the 
shaft, and of circumferential length corresponding to the necessary 
positions of the excentric for forward and backward running, an 
excentric sheave connected by a key to the sleeve so that the latter 
is free to move longitudinally on the shaft, but not to rotate 
independently of the sheave, which is held against longitudinal 
movement by an extension engaging between a pair of collars on 
the shaft. Means are provided for sliding the sleeve on the shaft, 
— a pivoted lever having a bifurcated end, the members 
of which are provided with projections adapted to engage a rave 
or groove in the sleeve so that the latter may be slidden or operated 
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when the engine is running. Normally, the ts are in the 
position shown in the engraving, and the left hand end of the slot 
c—Fig. 2—engages the projection ¢ and drives the sleeve d and the 
excentric sheave f in the direction indicated by the arrow in Fig. 1. 
To reverse the excentric the sleeve d is moved to the right —Fig. 2 
—by operating the lever m when eis in engagement with the slot c 
causes the sleeve d also to rotate on the cannes a until the 
projection reaches the right-hand end of the slot c, and the excen- 
tric sheave f rotating with the sleeve d is thus moved round the 
shaft b to the necessary position for backward running and the 
right-hand end of ¢ now é es e and drives the sleeve d and 
excentric sheave fin the opposite direction to that indicated by 
the arrow in Fig. 1.—March 11th, 1908. 


10,018. April 30th, 1907.—A NEw or IMPROVED APPARATUS OR 
MACHINE FOR TESTING MOTOR-DRIVEN RoaD VEHICLES, by 
Stephen Newcombe Wellington and Frank Frederick Welling- 
ton, both of 85c, New Cavendish-street, London. 

The object of this invention is to provide an apparatus for test- 
ing motor-driven road vehicles. The engraving shows one form of 
the machine, and it will be seen to consist of an endless belt, 
carried on pulleys, supported on bearings at a proper distance 
apart, the belt being constructed to carry the wheels and support 
the weight of a motor-driven vehicle upon its surface. The pulleys 
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are mounted on shafts, the latter being so carried that the belt can 
be placed either horizontal or at any desired gradient, whilst at the 
same time the proper tension of the belt ismaintained. The vehicle 
is prevented from moving backwards by means of a flexible con- 
nection attached to its fore end and coupled to a os 
balance, and the vehicle is prevented from running over the front 
end of the belt by means of a similar flexible connection coupled 
to the rear end of the vehicle and to a second registering balance. 

By means of speedometers connected with the main pulleys, band 

brakes applied to the pulleys or shafts, and other power and speed- 

recording instruments, any required data regarding the behaviour 
of a vehicle can be ascertained, under varying conditions, with 

facility. — March 11th, 1908. 

11,545. May 17th, 1907.—ImMPROVEMENTS RELATING TO WorM 
GEARING, David Brown and Sons (Huddersfield), Limited, of 
Park Works, Lockwood, Huddersfield. 

This invention relates to worm gearing and particularly to 
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mechanism for carrying abnormal loads at reduced speeds to suit 
he requireménts of motors, and has for its object the provision of 





dual or multiple gearing by which the side pressure of the worm 
wheel and the end thrust on the worm shaft is counteracted by or 
contained within the gear itself, and the area of effective contact 
is considerably increased. The invention comprises a duplex or 
multiple arrangement of gears for eliminating side thrust in worm 
gearing employed in conjunction with the higher power machines 
and admitting of worm wheels of comparatively small diameter 
being employed, but does not apply to multiple ements of 
worms and worm wheels, the threads and teeth of which are all 
at the same angle. The invention consists in securing on the 
worm wheel shaft two worm wheels whose teeth are at =e 
angles, one having its teeth cut or formed to the right-hand and 
the other to the left-hand, or there may be any suitable multiple 
of the said worm wheels employed. nm the worm shaft through 
which the power is transmitted a worm is secured, which meshes 
with one of the worm wheels as in the present worm per | 
gear, and on a separate shaft is secured a second worm whic 
meshes with the second worm wheel, the threads or teeth of the 
worms being cut or formed at o ite angles to a a ge with 
the respective worm wheels. There may be combined with the 
above multiple gear in advance or to the front thereof another 
multiple set of worms and worm wheels, one worm being on the 
power transmitting shaft and the other on the supplementary 
shaft and the worm wheels mounted on a separate shaft for pre- 
venting end thrust, a single worm and worm wheel being ordi- 
narily employed for the purpose of minimising end thrust on the 
worm shaft, but in this case an additional worm and worm wheel 
with teeth or threads at opposite angles to the ordinary worm and 
worm wheel, are semndek and the two worm wheel shafts are 
preferably geared together by spur gears or other suitable 
mechanism.— March 11th, 1908. 


16,442. July 17th, 1907.—IMprRovED MEANS FOR LUBRICATING 
RAPIDLY-REVOLVING VERTICAL SuHaFts, by Jvar Peter Bagger 
Knusden, of 56, Scanemollevej, Copenhagen. 

It is usually difficult efficiently to lubricate vertical shafts which 
rotate at a high speed in consequence of the oil*being thrown off 
from the rotating parts by centrifugal action. This objection is 
obviated by the present invention which enables the centrifugal 
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action to be utilised for the purpose of conveying the lubricant to 
the revolving parts, which consequently receive constant lubrication. 
The engraving shows a vertical section of the lubricating device 
for the ball ing of a rapidly rotating shaft. The shaft is 
carried by the ball bearing, the lip of the cup dipping into the oil 
contained in a stationary vessel constituted by an annular channel 
surrounding the shaft and having an outer wall, the inner surface 
of which is continuous with that of the casing in which the balls 
revolve. When the shaft, and with it the inverted cup, revolves 
rapidly, the oil in the hollow vessel is also caused to revolve, with 
the result that the centrifugal action set up in the oil causes the 
latter to be thrown upwards over the inner surface of the walls of 
the oil retainer, thereby efficiently lubricating the balls.— 
March 11th, 1908. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 


§78,869. AprARATUS FoR UnitinG Merais, W. H. Cole, New 
York, N.Y., assignor to Eloc Company, New York, N.Y. 
Original application filed December 6th, 1904, Divided and this 
application filed May 6th, 1905. 

The invention consists in the process of welding two metals of 
different melting points, by placing the two metals in the positions 
in which they are desired to be welded ; surrounding them with a 
fusing agent adapted to fuse both metals, and so controlling the 


action of the heat units of the fusing agent on the two metals that 
a portion of the metal of lower melting point will be converted 
into an alloy, with a portion of the metal having the higher melt- 
ing point, and prevent apy material distribution of the remaining 
portion of the metal having the lower melting point. This is a 
divided paterit, and there are in all eight claims. 


878,878. CEeN?TRIFUGAL-IMpacT Dry PuLveriser, L. C, 
San Francisco Cal.—Filed April 1st, 1907, 


Graupuer, 


The drawing explains the invention. There are two claims. 
879,930. PuriFYING DEVICE FOR STEAM Borers, W. P, Wi. mann 
Allegheny, Pa., assignor to Wiemann-Munhall Company, Pitts 
bury, Pu., « Co-partnership.—Filed September 28th, {907 
The fourth claim adequately describes this invention :— |p an 
agro are purifying e water in boilers, the combination of a 
filter, having at opposite ends inlet and an outlet connection to 
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the boiler, and provided with a discharge port means for causing 
the water to flow from the boiler through the filter and back to 
the boiler, valves controlling the inlet and discharge port, a piston 
adapted in its movement to shift said valves and subjected on one 
side to normal boiler pressure and on the a side to an in- 
creased pressure due to resistance presented by the filter to the 
normal flow of water. There are eight claims. 


879,961. Sream Borer, C. Harter, Tucson, Ariz.—Filed June 
1 cs 


; 7. 


= |e 


This invention is sufficiently explained by the drawing. ‘There 
are four claims. 

880,051. ReveRSING VALVE MECHANISM FOR INTERNAL COMBUs- 
r1oN Morors, J. Sulzer, Winterthur, Switzerland.—Filed 
December 8th, 1905. 

This invention, one of two, consists in the use of a double set of 
cams on an excentric. These can be shifted round so that they 


can be thrown out of action-altogether or.either of them can work 
the valves—one for going ahead, the’other for goitig: astern. . The 
drawing makes the arrangement clear. There are two long claims. 
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We make all types 
of Electric Cranes 
for Continuous, Two 
and Three - Phase 
Alternating Current. 


ee » 


5 Tons 3-Motor Electrically- 
driven Overhead Travelling 
Crane, 33ft. span, fitted with our 
special auxiliary girder. 
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STEEL CASTINGS = aa f\ HADF IELDS 


FORGINGS PS fe | STEEL FOUNDRY CO., LTD. 
= Ths SHEFFIELD, 








EVERY DESCRIPTION. 





Ve hs 5 
f . - ba ‘ . sa ec 


SOLE MAKERS of 


TRAMWAY TRAGK WORK. «9 bog > aii a ____ HADFIELD'S PATENT 
| ERA’ MANGANESE STEEL 


STONE AND ORE CRUSHING | ig | Which is the supreme Material fop 
Tramway Track Work, 


HADFIELOS L® SHEFFIELD the Wearing Parts of Crushing «& 


MACHINERY. tec Grinding Machinery, &c. 


“Hydraulic Press Base Plate Casting of Hadfield’s Best Cast Steel. 


JOHN BIRCH & CO., L-Tw. 


3, LONDON WALL BUILDINGS, LONDON WALL, LONDON, E.C. 


Telegraphic Address—‘‘ ENDEAVOUR, LONDON.” 























Purchase, Inspect, and Ship Material and Machinery Estimates, Plans, and Specifications submitted for 

for Engineers and Contracters abroad, and act as all classes of Machine Tools, Machinery, Sea-going 

Home Agents for Foreign Dockyards, Arsenals, and River Steamers, Barges, Dredgers. Rails and 
Railways, Engineering Shops, Foundries, &e, Rolling Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light, and Portable Railways complete. 
CORRESPONDENCE INVITED. 
Monthly Prices Current of Engineering Material mailed free on application. 


Telegraph Codes used :—Our own Private Code and 12 others. 
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a THE LILLESHALL COMPANY, LTD., 


Works— 
Oakengates, Salop. ROYAL LONDON HOUSE, FINSBURY SQ., LONDON, E.C. 
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ICE-MAKING AND REFRIGERATION 


OVER 6600 MACHINES SOLD. 
AMMONIA, CARBONIC ACID, COLD AIR, for use on land and on board ship. 


AWARDED—GOLD MEDAL at the Naval and Fisheries Exhibition, London, 1905. 
GOLD MEDAL at the Indian and Colonial Exhibition, London, 1905. 


THE LINDE BRITISH REFRIGERATION CO. LTD., 
at ete 35, QUEEN VICTORIA ST., LONDON, E.C. ‘SEPARATOR, LONDON. 


Nos. 5841, 5842 Bank. 


DAVEY, PAXMAN & G@., Ltd. 
re “PAXMAN” PATENT GAS ENGINES 
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LARGE RAILWAY STATIONS. 
No. V.*—CREWE (continued). 
Tux entrances to the station are protected by a signal 
box at each end—the North Junction and the South 
Junction—and in the station there are three boxes— 
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Fig. S-LOCKING FRAME 


Scissors Crossing, Station A and Station b. South of the 
South Junction there is Basford Wood and Basford Hall 
Junction. On the Shrewsbury line there is Gresty-lane, 



































FE 9 
"2 


) 
Fig. 6—CHECK LOCK 
on the Liverpool line is Coal Yard Box, and on the 


Manchester line is Sidney-street Junction. In the 
sorting sidings are three boxes—Sorting Sidings North, 
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Fig. 7—SWITCH 
Sorting Sidings Middle, and Sorting Sidings South, and 


on the i : eg ee : 
Fe lines west of the station is Salop Goods 





Of these Scissors Crossing, Basford Wood, Basford Hall, 
Coal Yard, and Sidney-street, are boxes that existed 
before the extensions were commenced, and the points 
and signals controlled therefrom have the usual mechani- 
cally operated connections. The remainder are actuated 
electrically by the “Crewe” system. This method of 
working points and signals is the invention of the late 
Mr. F. W. Webb, and of Mr. A. M. Thompson, the 
electrical and signal superintendent, the sole licensees 
being the Railway Signal Company. 

The locking frame used in the “Crewe” system is 








g j k are made with metal jaws, so that a switch is readily 
replaced. Contact f is shown with one jaw removed. 
The moving contacts d e are in duplicate, so as to ensure 
a good contact. 

The levers for all points, and those for the important 
signals, are placed in the upper row and the quadrant 
through which the lever moves is provided with a notch. 
When the points have to be moved the lever can only 
travel as far as the notch, and this actuates the interlock- 
ing gear sufficiently to secure conflicting points and signals, 
but not far enoughto release sympathetic points or signals. 
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Side Elevation 
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Ground Plan 
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illustrated. by Fig. 5, from which it will be seen that the 
miniature levers, a, employed are placed alternately in 
two tiers, the odd numbers in the upper row, and the 
even numbers in the lower. They are built up in sections 


each section of 32 levers. Fig. 5 shows all that is placed 
above the floor. Immediately underneath is the box 
containing the interlocking tappets. These are actuated 
by small rods coupled by cranks to the rod c, and thereby 
| the usual interlocking of conflicting points and signals is 
performed exactly as in a mechanically-connected locking 
frame, but, of course, on a scale correspondingly smaller. 
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Plan. 























Fig. 9—POINT MOTOR 


Beneath the interlocking connections, and also con- 
nected to rod c, is the magnetic check-lock, Fig. 6. This 
is what has been referred to in previous articles as the 
return indication, whereby the full stroke of the lever 
cannot be obtained until the electrical current set up by 
the first part of the movement has done its work. But 
before the check-lock is described, the switch, Fig. 7, had 
better be noticed. 

The switch is connected by rod c* to rod e—Fig. 5. On 
this are two carbon contacts d ¢, which normally make 





* No, IV. appeared March 27th. 








of 32—16 in each row, and supported by a standard 0 for | 
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Fig. 8-LAY OUT OF POINTS 


The initial movement also takes contact d from f to g h, 
| and contact e from htojk. This joins up a circuit to 
| the motor at the points and operates them in the reverse 
| direction. 

The reason the lever cannot move beyond the notch 
| is that the further movement is retarded by the magnetic 
| check. lock—Fig. 6, The rod c'is coupled to the down 
| rod ¢ attached to the lever, as has already been observed. 
| This has two projections mn, and the check lock con- 
| sists of two pawls o p, the former of which is attracted 
| by the coils q and the latter by coils r. It will be seen 
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Side Section. 
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Rods from 
fiod From 
Motor Box 





Fig. 10O—SWITCH BOX 


that until the coils r are excited so that the pawl p is 
attracted, the latter will come against the projection x 
when the rod c! is raised, and it is this that prevents the 
full stroke of the lever. When, however, the lever has 
done its work, and the points are reversed, a circuit is 
completed whereby current flows to the coils r so that 
they are excited, and the pawl p attracted consequently 
projection » may pass. This allows the rod c' to be 
further raised, and therefore the rod c and the lever 
to be pulled fully over. The rod c? is also moved, and 


contact with ff. These contacts and the three others | contact e moved to h and d to , so that current is cut off 
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from the points. The interlocking movement is also |e e, one from each switch. These pass side by side 
completed so that sympathetic poimts and signals are | through the switch-box f, and have slots cut on their 
released. When points have to be put from reverse to | upper and lower sides. Through theseslots pass the lock 
normal the lever is again put as far as the notch, when | g, which has an upper and lower projection, as seen by 
it is stayed by the pawl o stopping the projection m until | the side section in Fig. 10. This lock holds the switches 

















The worm wheel o is driven, by means of the wo 
by the motorg. The shaft carrying the worm whee! 
carries the cam wheel r, whereby movement is given ti 
two cranks s' s*, the former of which is coupled ‘to code 
and the latter to rod k. The crank s? is first. moved bv 


rm p, 
0 also 





Fig. 11—NORTH JUNCTION SIGNAL BOX 


Fig. 12—SOUTH JUNCTION SIGNAL BOX 


the coils g are excited by the circuit set up when the 
partial movement of the lever has caused the points to 
be put to normal. From this it is clear that unless 
and until the movement set up by the initial stage of the 


in their normal and reverse positions, and the first move- the cam wheel r, and this, as has been seen, unlocks the 
ment of the point motor is to draw the rod h so that the | points and raises the locking bar. The movement of s? is 
crank j is turned and the lock is taken out of the slots. | soon stopped, and s' commences to travel, and this moves 
To the lock is coupled, by rod k, lever 2, and rod m, the over the switches. This done, s' stops and s? moves 


operation of the lever is completed, the lever cannot be | locking bar m, which is therefore raised, also by the first | again, and lock g enters the other slots and the locking 


movement of the motor. Should any vehicle be on the 


| bar is lowered. The worm wheel o is mounted loosely on 
the cross shaft, and is 
engaged by means of the 
clutches ¢ t. When the points 
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are over and bolted a strik- 
ing gear comes into play, 
which disengages the clutch, 
and the motor then runs 
free. 

In the side section of the 
switch-box — Fig. 10—-— 
seen two guides u u, which 
move the lever v actuating 
the contact v! working be- 
tween switches v? v*. After the 
explanation given, it will b 
appreciated that the first 
movement of the motor ac- 
tuates lock g, and this causes 
contact to be broken at ; 
The last movement of the 
motor further actuates lock y, 
and this puts v' in contact 
with v*, whereby the respec- 


are 

















movement is stopped, as the lock g cannot be taken out 
of the slots on the rods ¢ e. 

A plan, side section, and end section of the motor-box 
is given in Fig. 9. As seen in Fig. 8, it is fixed below 





Fig. 13—SIGNAL MAGNET 


pulled fully over—or put fully back in case the points are 
being put to normal—and therefore the signalman knows 
something is wrong, and as the sympathetic interlocking 
has not been released, the signals for the intended traffic 
movement can1.ot be lowered. 
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Fig. 15—PROFILE OF CHESTER LINE 





























rT T T 


i, SAI ATM SO 1 RF 


5 Miles 
Coming now to the point mechanism, which is operated by | Fig. 16—PROFILE OF SHREWSBURY LINE 
an electrically-driven motor, Fig. 8 illustrates the lay out. | : 
The switches are coupled together by the switch rods ab. | rail level, and neither it nor the connections form any 
To the latter, b, is connected, by the usual lug, a rod c to | obstruction to shunters, platelayers, or others walking or 
the point motor-box d. Fromm the switches are the rods | working on the line. 


ig- 14—BRIDGE OF SIGNALS, SOUTH JUNCTION 


points, the bar cannot be raised, and consequently the | 


tive magnetic check lock coils 
are energised, allowing for the 
movement of the lever to be 
completed. 
As a further safeguard, there is coupled to each 
| switch a rod w, which operates a rotary electrical switch 
| in the boxes « x, through which pass the circuits to the 
| signals, so guaranteeing that the points are lying in the 
| position to correspond with the signals. 
Signals are lowered by a long-pull magnet—Fig. 13— 
which, when energised, raises the rod a, and, through the 
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Fig. 17—PROFILE OF MANCHESTER LINE 


crank b, raises the rod c. When the signal has to be 
restored the magnet is de-energised, and the signal 
goes to danger by its own weight. A rotary switch d 
is coupled to the crank b. This furnishes the return 
indi¢ation. : 

The nine power-worked signal-boxes contain an aggre: 
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wate of over 1000 levers, as follows:—North Junction, 
566; South Junction, 247; Station A, 26; Station B, 26; 


7; Salop Goods Junction, 57; Sorting 


Gresty-lane, 5 ; re} : F 
Sidings North, 95; Sorting Sidings Middle, 152; Sorting 
Sidings South, 76. : : ‘ 

11 is an illustration of the exterior of the 


took Junction box, and Fig. 12 is a view of the interior 
of the South Junetion box. The incline seen passing 
through the centre of the lower part of the North June- 
tion is for the narrow-gauge tramway leading to Crewe 
Works. Jig. 14 shows a fine bridge of signals fixed out- 


side the South Junetion box, an exterior view of which is 
also given. The screen on the west side of the station is 
more clearly seen here. : ‘ 

The first, third, and fourth instruments on the shelf in 
Fig. 12 are the indicators worked from the respective 
latforms, showing that trains are ready to depart and 
whither they are bound. The second, fifth, and sixth instru- 
ments are the block instruments, whilst the three circular 
discs fixed in a triangle are the describers for receiving 
messages from the platforms as to shunting movements 
that have to be made. 

The crossovers in the bays are worked from small 
sround frames at the points, and are controlled from the 
signal-boxes by levers in the locking frame. An electrical 
bell code is provided, and when an engine has to be 
turned across, the shunter gives the prescribed signals, 
and if the signalman can allow the movement he pulls 
ever his lever, thereby locking conflicting points and 
signals, and then turns acommutator. This “ back-locks " 
the lever, so that the permission once given cannot be 
withdrawn, and sends a current to the ground frame and 
releases it. When the movement is completed the 
ground frame is put to normal, and another signal is 
sent, and then the signalman reverses the commutator 
and puts the lever to normal. 

Crewe is 158 miles from Euston, and is at the foot of 
Madeley “ Bank.” This begins at Whitmore, 148} miles 
from Euston, and 388ft. above sea level, and falls 1 in 330 
for 14 miles, 1 in 177 for 8 miles, 1 in 250 for 2} miles, 
and 1 in 380 for 2} miles. Then through Crewe up to the 
162nd mile, on the main line to the north, it is level. 

Fig. 15, 16, and 17 give details of the gradient of the 
Shrewsbury, Chester, and Manchester lines. 


THE HUNGARIAN STATE ENGINEERING 
WORKS. 
No. I.* 

In continuation of our description of these works, we 
deal with the foundries, of which there are several. The 
iron foundry will be seen at Fig. 2 ante, and in the en- 
graving Fig. 7. Besides the locomotive work, a consider- 
able quantity of work is also undertaken here for muni- 
cipal engineering, the chief productions being gas and water 
mains ranging from 8in. to 48in. diameter, and of lengths 
up to 13ft. There are two pipe pits, one being visible in 
the engraving. The three cupolas on the left hand each 
have a capacity of 6 tons. The annual output of the 
foundry varies from 5000 to 8000 tons. Coke is the only 
product of black coal used at the works, and is obtained 
feom Hruschau, the quantity used being about 3500 tons 
per year. esides the heaviest and most complicated 
castings a large quantity of small repetition work is 
produced here with the aid of five hydraulic machines, 
the power for which is derived from an accumulator. 
The pressure available is 55 atmospheres, and is produced 
by a Seebold pump worked by a 150 horse-power semi- 
fixed tandem compound engine built at these works. Dust 
exhausters are fitted to all moulding machines. The 
large work is handled by three overhead travelling cranes 
with rope drives. This shop is provided with cementa- 
tion and core drying-ovens, and adjoining it, at “18,” is the 
pattern maker's shop, and at “19” the sand mixing mills. 

All the castings are cleaned in the adjacent shop shown 
at “20” in the plan, where the usual pneumatic tools are 
supplemented by sand blast for the smaller pieces. Tor 
this there is a plant comprising a 20 horse-power 
compound engine and blowing cylinder. In an annexe 
there is a pipe testing installation. The brass foundry at 
“17” has a five-tap alloys melting furnace which has a 
capacity of from 265 to 300 tons yearly. This foundry is 
provided with hydraulic moulding machines, band-saws 
for runner-heads, &c. Stores for rough and finished brass 
castings are housed in the two buildings marked “47.” 
Separated from, but convenient to the foundries at “21” 
is @ range of one-storey fireproof buildings for the storage 
of foundry patterns, of which there is now an enormous 
collection; the large pipe cores and other voluminous 
pleces are stored on the ground floor. Repeated fires 
have rendered advisable the removal of valuable standard 
patterns to a building entirely isolated from the others. 
The designs, tracings, and similar matter of value 
are also stored in a fireproof building. In order to cope 
with fire in any part of the buildings a fire-engine station 
has now been equipped at “50.” 

_ Forge.—The forge, situated at “12,” near the foundry, 
1s one of the most interesting shops in the works so far as 
its equipment is concerned, but unfortunately no view of 
It is available for reproduction. It contains five lignite 
heated forge furnaces and two Siemens regenerative 
furnaces. The gas is derived from lignite in a gas pro- 
ducer of the Galdesy-Terényi type placed outside the 
building. The lignite employed has an average calorific 
value of about 8400 calories, and the generator consumes 
in general about 200 kgs. of lignite per hour. During the 
present year two other producers will be added to that 
already in service. All the small forging work is done 
with steam hammers, whilst the large work is performed 
by means of forging presses. One press of 300 tons, with 
top and bottom rams, made by the Duisburger Maschi- 
nenbau Aktien Gesellschaft, flanges boiler heads, bogie 
frames, locomotive frame braces, &c., and another press 
for plate work has twin or duplex heads, each working up 
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to 300 tons pressure, and was made at the works of the 
“ Allamgyér.” A third machine for solid forging and die 
work, also by the “ Allamgyar,” exerts a maximum preés- 
sure of 1000 tons. It has been much used in the forging 
of steel driving axle-boxes and the heaviest locomotive 
work. Power for these presses is furnished by an hydraulic 
accumulator pressed to 125 atmospheres by a four stage 
Worthington pump working under a steam pressure of 5 
atmospheres. Another Worthington pump of smaller 
size, alongside the first, is kept in reserve. 

The total power at present available in the works is 
1400 horse-power — all steam—produced entirely by the 
combustion of lignite, of which fuel the total consumption 
at these works for heat and power amounts to 28,000 tons, 
besides 1000 tons of charcoal for heating. The various 
power units are distributed in convenient positions 
throughout the works. The fitters’ and general machine 
shops absorb most energy, and the central power-house 
adjoining them, at “ M,” inclades a 600 horse-power com- 
pound engine of the Corliss type, fitted with the Colmann 
trip gear on the high-pressure cylinder. This engine, 
which is either condensing or non-condensing, as required, 
was built by Lang, of Buda Pesth. The steam pressure 
is 1501b. The plant comprises generators for the bridge- 
works’ motors and air compressors for pneumatic tools. 
The present rope drives are shortly to be replaced by 
electric drives. 

Steam is supplied from the adjoining boiler-house by 
five Steinmueller system water-tube boilers, built by 
Jozsef Eisle, of Buda Pesth; of these two are kept for 
reserve. Their working pressure is 150 lb., and each 
boiler is fed with Friedmann injectors. The water is 
decidedly calcareous, and to scale the tubes pneumatic 
rotary cleaners of an American make are employed. 

The forge engine is a 100 horse-power compound, by 
Ling, placed vertically so as to drive the forge shafting 
direct. The steam supply for this and the other engines 
is furnished by four Cornish boilers fitted with Cario 
stokers and smoke-consuming apparatus, by Thost, of 
Zwickau. The grates are designed to burn small lignite 
and the waste of the woodworking shops—this waste 
being brought to the boilers through exhaust conveyors. 

The foundry engine is a machine of the Zimmerman 
and Waldmann system built by the “ Allamgyar,” and 
develops 150 horse-power; in the other shops the motive 
power is in general derived from semi-portables. 

At present the works are about to be enlarged and 
fitted with the most modern plant obtainable. The chief 
motive power will be gas—from lignite—for which the 
motors, &c., are now being built. The engines will be 
brought together in a central power station, whence the 
energy developed will be transmitted entirely by 
electricity. 

Electrical transmission is already largely used in the 
works for driving tools in many shops, the current being 
generated by independent units. The illumination is 
effected entirely by are lamps in connection with Tudor 
accumulators. Electrical welding by the Slaviau process 
is practised in the building marked “48,” the power for 
it being furnished by the motors of the general machine 
shops on the opposite side of the yard. 

The fitters’ and general machine shops marked “1” 
are devoted to locomotive work, the machine tools 
employed being common to the plant in most locomotive 
works. Repetition machines are used so far as circum- 
stances allow. In the turners’ shops crosshead guide-bars 
are chucked in gangs of about nine pieces in such a way 
that their outside surfaces are rounded in turning, and 
in the longitudinal direction the bars are readily shaped 
to any special form without resort to milling. Turret 
lathes and automatic screwing and bolt machines appear 
to be American or else of American types. ~ Milling 
machines are largely employed in motion work, the 
machines chiefly notable being a battery of fine tools by 
the Deutsche Werkzeug Maschinenfabrik, of Chemnitz. 
Planing machines still do an important part of the 
surfacing work and some have fast cutting ~ with 





quick return stroke. The tools most frequently noted 
were made by Bement-Niles; by Dama, of Wien; by 
Reinhardt Ternau and Co., of Vienna; Loewe and Co., of | 
Berlin; and also by the “ Allamgyar.” One of the small | 
machine bays is illustrated, Fig. 9, page 374. Shapers are | 
employed on the edges of cranks and other small work | 
having special forms. Drilling machines of recent types used | 
here are by Loewe and Co., Berlin, and a fine radial | 
machine by the Lodge and Davis Machine Company, of 
Cinn., O. For light work American sensitive drills | 
appear to be much favoured. In the tool department | 
5,” which is fenced off, as usual, lathes made by | 
Grafenstaden, Société Alsacienne, are used. Twist drills, | 
milling cutters, and all the edge tools used at the works 
are made and ground here. In the machining of all large | 
castings the metal is revealed to be, here as in Austro- | 


Hungarian works as a rule, remarkably fine and flawless. | 

The locomotive building shop, at “3,” is illustrated in | 
the view—Fig. 10. The erecting pits run transversely to | 
the shop, the fitters’ benches and small tools being | 
situated in a wide bay at the end of the pits. The main | 
bay is served with two 30-ton overhead cranes, and the 
completed locomotives are removed to the painting shop 
immediately opposite by means of a traverser operated | 
by two-phase current. The construction of boilers and | 
frames for the small locomotives shown in the view of | 
this shop differs from that practised with large recent 
types for higher pressures and higher temperatures. At | 
the present time a large number of State balanced com- 
pounds, “ Atlantic ” ty pe is in course of erection, as also 
very large “ Prairie’’ type balanced. compounds for the 
Kassa-Oderberg Railways. In this shop were built the 
Valtellina electro-motors, the final details of which were 
studied, in collaboration, by the Italian and “ Allamgyar”™ 
engineers in 1903, the electrical equipment being furnished 
by the Pest works of Ganz and Co. The same peculiar 
design, with “Italian” type bogies at each end, has 
since been répeated in the Simplon Tunnel electric 
locomotives. <4 

Some details noticeable in the locomotives of outside- 





cylinder type, simple or compound, comprise the 
numerous built-up or pressed steel frame transoms which 
also serve to support the boiler, the square uptake or 
“ petticoat” above the smoke-box, the peculiar cup-shaped 
boiler-filler on the manhole near the fire-box, and the 
bolts connecting the open ends of the hornblocks. These 
bolts are now fitted double—in pairs—and at one end they 
are secured by a pin traversing their heads. The 
hornblocks are massive one-piece steel castings. Steel 
castings are frequently used for lightness, for guide-bars, 
and also for pistons, crossheads, and spring-equalising 
levers. These latter are of hollow rectangular section of 
50 kilos. per millimetre square strength. Hitherto loco- 
motive valves have been of the ordinary pattern relieved 
on the yon Borries plan and with Trick ports. Now, for 
large engines, piston valves are being reintroduced. They 
were first employed here in 1878. Large engines are 
compounded. A certain number of small engines for slow 
local trains is being fitted with superheaters. Engines 
are still being built for motor coaches running on four 
wheels, of which two are driven by a _ two-cylinder 
compound engine of 50 horse-power fitted with intercept- 
ing valve for working “simple.” Both valves are of 
piston type, the boiler pressure is 260 lb. Between 
the crank shaft and driving axle there are gears working 
in oil-boxes giving two changes of speed. The specd with 
forty-seat carriage on level is 38 miles per hour, cr 
28 miles per hour up 1 in 200; with a trailing car, total 
weight 40 tons, the respective speeds are then 31 and 20 
miles per hour. The boiler is of the de Dion-Bouton tyre, 
vertical, burning lignite, coke or coal. Recently the 
designers of the engine —‘“Allamgyar’”—have been 
experimenting with petrol. 

There is a long building “7” connecting the erecting 
with the tender shop, which is devoted to sheet metal 
working, copper smiths’ furnaces, and tin work. The 
locomotive cabs in hand are of remarkable size, so that 
their plates have to be supported by a framework of 
angle irons. It is worth noticing that the slatted bottoms 
to the ashpans turn on pivots as in American prac- 
tice. These have been in regular use for many years, 
and, while they have the merit of instantly emptying 
the pan, no complaints have been made as to their air- 
tightness or to troubles from dust when the contents are 
discharged. Copper is employed largely in the boiler 
work. The fire-boxes now being built are of the wide 
type, which has been found very satisfactory by those 
who have adopted it, as in England. The tubes have 
copper ‘ends ‘and the front tube plate is sometimes of 
copper. Charcoal is used for heating copper plates in 
flanging work. 

Agricultural implements are also manufactured in the 
works, and the shops devoted to this part of the work are 
situated to the extreme right-hand of the buildings, with 
the stores of finished machines on the opposite sides 
below the structural works depaf€ment. The machines 
made generally comprise semi-portable and portable en- 
gines, both steam and benzine; traction engines, threshing 
machines, self-binding reapers, reapers, mowers, milling 
machines, hay, straw, corn, and chaff elevators, and, in 
general, all crop-handling tools, but no cultivating 
machinery nor, though engines so similar are made, any 
ploughing engines for direct haulage or otherwise. The 
annual output of portable and semi-portable engines 
amounts to 400, and of threshers 500 sets. Castings for 
engines and implements are made in the iron foundry 
“16,” and the small] parts for binders and reapers subject 
to great stresses are cast in crucible steel at Didsgyér. 

The smithy, No. “31,” is equipped with four rapid- 
action steam hammers by Schultze and Goebel, of the 
type shown in the view of this shop Fig. 1l—at the end 
of the building, and also on-the-left hand between the 
rows of smiths’ hearths. The largest work done here is 
for the motion of large portable and semi-portable engines. 
The valves are nearly always of flat type, requiring, in 
consequence, large numbers of valve buckles. In these 
forgings the weld is in the cheeks or sides. Ventilation is 
effected by means of exhausters of the Sturtevant system. 

The metal skeleton work for the threshing machines 
and the wheels of engines and threshers is done in two 
shops, one on either side of the forge. marked “29.” In 
one is supplied plant for bending to any angle tees or 
angles of any depth of web required in the agricultural 
department. The principal machine is a bulldozer 
by White and Co. As there is no motive power in 
the annexe, it is derived from the power-house through 
lines of underground shafting carried in a tubular conduit. 

A part of the portable engine erecting shop “24” is 
shown in the view—Fig. 7. It has a good equipment of 
light tools. In the turners’ bay some large face-plates 
are employed for turning the cylindrical heads of circular 
fire-boxes and fly-wheels, and in this portion a 5-ton 
monorail electric floor crane handles the heaviest pieces. 

The portable engines are built to various designs; one 
and two cylinders “simple” and tandem compounds. 
Some traction engines resemble portable engines adapted 
to road service by means of a long chain drive connecting 
the forward crank shaft to sprocket and spur wheels all 
in a vertical line with the rear driving wheels. Other 
traction engines are direct pinion geared with tandem 
cylinders. Road rollers with pinion drive, approach 
the general arrangement of English machines—see 
Fig. 7. They are two-cylinder, two-crank compounds 
with piston valves. Cylindrical fire-boxes are very largely 
employed, even for portable engines generally. Their 
advantages consist in the corrugated tubular fire-box of 
iron utilising the fuel to better advantage, easy cleaning, 
retarded action of incrustation through the elasticity of 
the corrugated plate, and low cost of fire-box renewal 
when necessary. The rectangular boxes are also pro- 
vided with corrugated crowns. The portable engine fire- 
boxes are adapted for burning straw, wood, lignite, coal, 
and light-paraffin oil. In small engines steam pressures 
run from 5 to 6} atmospheres, and in larger sizes to 
12 atmospheres. The boiler barrel is composed of one 
ring, and the front tube-plate is riveted inside the 
barrel. Frequently the tubes prvuject considerably 
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through this tube-plate, being simply expanded at the | established with an excellent curriculum, the main object 
| being to develop, for national reasons, the technical know- 


ends. Engines are very commonly of the “ Woolf” tan- 
dem*compound type. The valves are of bronze with 
double ports. Larger sizes are fitted with Meyer-Rider 
expansion gear. Some have link motion and lever 
reversing. gear. 
department “ 25,” where cylinder indicator diagrams are 
taken periodically. 

Allthe mechanical parts of threshers, binding reapers, 
&c., are made in the large ray oH 28.” One of the most 
interesting machines to be seen here is a steel wire plaiting 
machine which twists the wire for the rotary screens. This 
machine was designed and made by the “ Allamgyar,” 
and is said to be unique. The thresher erecting shop, 
“28,” is illustrated in the view Fig.8. On the right-hand 


side the threshers are built up on the metallic frames and | 
| rant, “59,” for workmen, with lounge gardens attached, | 


with the parts made in the other shops. This shop is very 
well lighted from roof lights and by the side windows 
directly overlooking the manager's park-like garden 
The tools are band, circular, and jigger saws, some by 
Kirchner, of Leipzig; face-planing, edge-planing, and 
matchboarding machines, combined borers and mortisers, 
&c. All machines are provided with dust exhausters, 
both here as elsewhere in the works where dust is 
produced. 

The works, and the painting shops in particular, are 
heated throughout by steam, and lighted by arc lamps. 
The motive power and current for lighting is supplied 
from-the power-house next the forge at “M,” where a 
100 horse-power compound and other semi-portable engines 
run generators transmitting the power to motors in distant 
parts of the agricultural shops. The reaper shop at “32” 
is a three-storey building provided with lifts. When 
finished and painted the small machines are sent to the 
“park ” on the other side of the works until the approach 
of the harvest season, when they are painted again for 
delivery. 

The large shops for the making {and erection of struc- 
tural work, principally bridges, are’ situated in buildings 


Fig. 7—PORTABLE-ENGINE SHOP 


marked from “ 85" to “40.” The machine tool equip- 
ment is very fine, and of the most modern description, 
the transmission of power from the Central being entirely 
electric, and the small portable tools are operated by 
portable motors or by compressed air. The long build- 
ings “36” and “40” are equipped with large machine 
tools, planers, millers, and borers for the preparation of 
eyebars of the largest chain bridges. 

The greatest annual production of structural work has 
in busy times attained over 10,000 tons, although present 
equipment for dealing with work allows of a much higher 
output. 

The management takes a keen interest in the welfare 
of the workmen both in and out of the works. Against 
disablement from accidents, injurious atmosphere, and 
excessive fatigue every device and reasonable preventive 
measures are adopted in all departments. All motors, 
machine tools, and lifting gear have modern safety 
devices, and the men are specially instructed how to 
avoid accidents. There is a surgery and operating room 
in the buildings, which are always available, and assistant 
surgeons are always in attendance for giving first aid. 
The management and men contribute to a relief fund— 
the latter according to their means—and this ensures 
free medical attendance, and in case of illness, 
half-pay. Independently of this, the administra- 


tion founded out of capital a pension fund for the support | 
of deserving men unable to continue work, or for their | 
Each year the | 


families in case of their demise. 
management devotes several thousand florins to the aid 
of those workmen who require help, quite apart from the 
payments made to workmen injured in the shops, and due 
to a special fund of 100,000 kronen established in 1884. 
From the same fund indemnities are paid to the families 
of men who are killed while at work, otherwise annual 
sums are paid in lieu of indemnity. Old workmen get 
coal and wood at reduced price:, while all have a right to 
reduced fares on the State Railways. At Christmastide 


presents. The technical education of apprentices and a 
large number of young engineers is in the care of the 
management. At present there are considerably over a 


hundred students, the school being on the works and | 


The engines are tested under pressure in | 
| literary and daily papers are provided. The Magyar 


language prevails, but German and French are largely | Mr. James Dixon, chairman of Lloyd’s Register 


ledge in the metallurgical industry to a high standard, 
equal to that of any other country renowned for its 
processes and products. 


understood and spoken, while Italian, Roumanian, and 


In this connection there is a | 
technical library open to all workmen, and technical, | 


sometimes English, are read by the young engineers. | 
There is a small village in connection with the works for | 


housing shop engineers, foremen, and workmen. 
one hundred families are thus accommodated with 
sanitary houses at a modest rental. Each house has 


Over | exar 
| subjects, and the 


its own garden, a large public play garden is provided for | 


children, a casino for the workpeople, and a large restau- 


a large refectory for workmen, with ovens for warming 
up meals sent into the works, a bar in the same building, 
besides a grocer’s shop and a bath-house. There is also 
a large concert hall, with an organ. These arrangements 


have been limited by the want of greater space available | 


for them as compared with the number of men employed 
at the works. Carrying out the plan of looking to the 
needs of “outside” workmen while in the shops, and as 
a safeguard against indisposition caused by non-hygienic 


drink, the management supplies to the night shifts, or to | 


early morning workmen, tea and rum at 2 kreuzer = 
4 filler or 0-4d. per cup. The detail appears trivial, but a 
knowledge of the extreme rigour of the continental climate 
at Buda Pesth and the scouring nature of the drinks, &c., 
which the workmen usually favour, shows that the 
arrangement is conceived with the purpose of keeping the 
men in good health. The interests of the workmen and 
of this State enterprise are largely co-operative. One 
year the revenue from the productions of the Buda Pesth 
works will be nearly 20, million kronen, another it will 
drop to 107 million kronen, but in good year or bad year 
the works are kept’going, so giving employment to some 


thousands of men, and continuing the development of 
industries, which without this intervention of the State 
would often languish. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


THE annual spring meeting of the Institution of Naval 
Architects commenced at 11.30 on Wednesday, the 8th 
inst., and it will, as usual, conclude this, Friday, evening. 
As in former years, the meeting took place in the Hall of 
the Royal Society of Arts. The Earl of Glasgow, G.C.M.G., 
LL.D., President, was in the chair. 

The meeting opened with the reading of the annual 
report of the Council by the Secretary. The report was 
as follows :— 


The Council have pleasure in submitting their annual report 
upon the progress made during the past year. The total number 
of new candidates elected during that period was 137, but, owing 
chiefly to the numerous losses by death, the net gain in member- 
ship is reduced to 38, the actual numbers on the books being :— 
Honorary members, 12; members, 1097 ; associate members, 118 ; 
associates, 476 ; students, 93 ; total, 1796. 

The Treasurer’s report shows a satisfactory financial statement 
for the past year. 

The Councll have received with regret the resignation of the 
Earl of Glasgow, G.C.M.G., from the office of President, which he 
has occupied with so much distinction and advantage to the Insti- 
tution since 1901. The Council desire to express their cordial 
thanks to Lord Glaszow for his services during his period of office, 
and their high appreciation of the courtesy and tact which his 
lordship has invariably displayed while presiding over the meetings 
of the Council and of the Institution. 

A summer meeting was held in Bordeaux last June jointly with 
the French, German, and American Societies of Naval Architects. 
The meeting constituted an International Congress of Naval 
Architecture, under the joint presidency of Lord Glasgow and 
Monsieur Bertin, and was attended by delegates from the principal 
maritime countries. Owing to the large number of papers con- 


| tributed, it was only found possible to include in the ‘‘ Transac- 


over a thousand children of workmen receive substantial | con of each Institution those papers which were read by its own 
| memobers, 


The reception accorded by the local authorities and 
the influential residents was most cordial, and the Maritime Ex- 
hibition, with its valuable collection of British ship models, formed 
an interesting feature of the meeting. Visits were paid to the 


various shipbuilding and engineering works in the neighbourhood, | 


| earried on during the major portion of the year. 


ee, 


notably to the Chantiers de la Gironde, Messrs. Dyle ; a 
and also to the famous vineyards of Chateau i ‘ ae ms 
must also be made of the subsequent journey by Special trait re 
the great steel and armour plate works of Messrs, Schneider ¢ 4 
Co. at Le Creusot, where a thorough inspection of the works = 
made, and a most hospitable welcome was accorded to th es 
members of the Congress who were able to make the trip. ™ 
The Council have, under Rule XI., elected as honorary vico- 


| presidents Dr. F. Elgar, F.R.S., treasurer of the Institution, and 


Society. 

The Institution of Naval Architects Scholarship, whi asa 
peted for last yor has been awarded to ge — Rothe as 
Messrs. G. L. Watson and Co., Glosgow, on the result of th 
examinations held by the Board of Education in the prescribed 

ful candidate is now pursuing his studio 





at Glasgow University. 

The Council have received from Mr. A. F. Yarrow. 
president, an offer to defray the cost—up to £20,000—of an 
experimental tank for research purposes to be erected at the 
National Physical Laboratory, Bushey, provided the expenses of 
maintenance for the first ten years are assured ; and suggesting 
that the shipbuilders and shipowners of the country should be 
invited to guarantee the necessary amount for that purpose. Mr 
Yarrow’s munificent offer has been gratefully accepted subject te 
the conditions under which it is made, and a committee wil! be 
formed in order to take such steps as may be necessary to carry 
the scheme to a successful issue, y 

The losses through death during the past year have unfortu. 
nately been numerous. The Marquis of Linlithgow, who, as Lord 
Hopetoun, will always be paibers sae with esteem and affection 
by the Council and members of the Institution, passed away last 
month at the early age of 45. As president from 1896 to 1900 
Lord Linlithgow contributed largely to the success of the 
Institution during a period of particular interest in its history, and 
his death in the prime of life is one that has caused widespread 
sorrow among all those whose privilege it has been to appreciate 
his lordship’s great natural gifts for high office, and the charm of 
manner which was one of his unfailing characteristics. Lord 
Kelvin, an hororary member of this Institution of over thirty 
years’ standing, passed away at the close of last year, mourned by 
the entire scientific world. The Council also regret to record the 
death of Mr. J. McFarlane Gray, vice-president, many of whoso 
valuable contributions to the elucidation of problems in naval 
architecture and marine engineering have appeared in the 
‘Transactions ;" of Mr. Robert Thompson, of Sunderland, and (ol, 
H. F. Swan, C.B., of Newcastle-oa-Tyne, members of Council ; and 


Vico- 


iz. 8—THRESHING MACHINE SHOP 


' Mr. C. H. Haswell, the oldest and one of the most respected of 


the marine engineers in the United States. 

Among the associates the Institution has lost Sir William Pearce, 
Bart., late chairman of the Fairfield Shipbuilding and Engineering 
Company; Sir J. D. Milburn, Bart., and Major-General Sir John 
Crease, K.C.B., while the death of Mr. John Corry, honorary 
vice-president, has deprived the Council of an old and valued 
colleague. 

The Council have pleasure in announcing that they have 
awarded an Institution Premium to Mr. Lyonel Clark for his paper 
on ‘*Modern Floating Docks,” and another to Mr. J. Hamilton 


| Gibson for his paper on “Torque of Propeller Shafting: Some 


Investigations and Results, 

On the formal proposition of the Chairman the report 
was adopted. 

Officers and Council were elected in accordance with 
the report of the scrutineers. 2 

Fifty-three new members, twenty-one associate mem- 
bers, eighteen ‘associates, and thirty-eight students were 
elected. 

The President then read the following address :— 
Gentlemen, in the annual report of the Council you have 
heard a very satisfactory account of our work during the 
past year, and I am happy to be able at the opening of 
this, our forty-ninth session, to congratulate the memb2rs 
of the Institution upon its flourishing condition from 
every point of view. The accession of new members 
continues to strengthen our ranks, especially on the 
professional side, notwithstanding the more difficult 
conditions of entry, and I am pleased to announce that 


| the list of new candidates that have just been elected is 
‘the largest yet dealt with at any spring meeting of the 


Institution. This is the more satisfactory as the last two 
decades have seen the birth and growth of a number of 
societies, in France, Germany, the United States, and 
elsewhere, on identical lines with our own, while the 
allied institutions at home continne to flourish and supply 
the needs of local centres where interchange of ideas, and 
discussions on topics of professional interest, — 
Institution is peculiarin that so large a proportion of its 
members being resident either in. the outports or abroad, 
it would be difficult to bring them together otherwise 
than is now done, at the annual gatherings in London, 
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and at the occasional summer meetings which have 
formed a distinctive feature of our sessions for many 
ears past. 

Our meeting at Bordeaux last year has pads been 
alluded to in the annual report, but I should like to 
emphasise our amps of the cordiality of our 
reception there and at Le Creusot, a feeling which was 

erally expressed on all sides by those who attended 
generally exp! bie : 
the meetings and the subsequent visits. The forthcoming 
Franco-British Exhibition in London will, I hope, further 
cement the bonds of friendship already existing between 
‘the two nations, and give some of our great engineering 
firms an opportunity of reciprocating the weleome and 
showing our friends from across the Channel and else- 
where the products of their skill and enterprise. 

That the past year has not been one of continuous 
expansion in the shipbuilding and marine engineering 
trades is now a matter of history. Indeed, a reaction 
from the exceptional activity of the previous few years 
had been foreseen and predicted by those best acquainted 
with the prevailing conditions. To those who follow year 
by year the progress of these industries it must be 
obvious that the laws of supply and demand are as 
inexorable as ever in governing the fluctuations of trade. 
Years of high freights and low prices of materials create 
an abundance of shipbuildiag orders which go to swell 
the output of the following year or two, but an inevitable 
reaction follows when the demand for freight carriers 
slacks off and the completion of orders on hand leaves 
building slips empty and shops running half time. But 
in addition to the causes operating in, so to speak, a 
normal manner, there came last year very suddenly, 
though not perhaps entirely unexpectedly, the financial 
panic in the United States, which entailed an awkward 
period of stringent money and high rates, and caused 
much uneasiness throughout the financial circles of the 
world. This naturally had its immediate effect upon 
trade generally, and the shipbuilding and engineering 
interests suffered with the rest. Then, labour troubles 
inevitably follow closely in the wake of contraction of 
business. The workmen, willing enough to take advan- 
tage of the flood-tide of prosperity, find it difficult to 
realise that the ebb has also to be reckoned with, 
and often refuse to accept the inevitable reduction 
in wages that must take place if work is to be 
carried on during slack times. It was recently stated 
that apart from obsolete and new berths, over 50 per cent. 
of the shipbuilding berths on the North-East Coast were 
vacant, and the outlook at that time was extremely un- 
promising. Since then the strike has assumed very 
formidable proportions, and has caused much distress in 
the neighbourhood through loss of orders and consequent 
employment. 

In the aggregate, the falling off in tonnage launched 
during the past year represents 10 per cent. of decrease 
upon the totals of the previous year, which was the 
highest on record for merchant ships. The decrease in 
tonnage under construction at the close of the year was, 
however, much greater, there being nearly 20 per cent. 
less work on hand than that at the close of 1906. One 
feature of the year’s shipbuilding has been the proportion 
of vessels built for abroad, which were nearly 50 per cent. 
above the normal supply of recent years. This demand 
has now been mostly met, and the outlook from this 
point of view is not much better than from that of home 
consumption. 

But if the year’s records have proved disappointing as 
regards quantity, the same cannot be said of the nature 
of the work turned out, more especially if we include in 
our comparison ships whose trials took place during the 
year under review. We have during that period witnessed 
some remarkable developments in maritime power, in a 
mercantile as well as a naval sense. The rapidity with 
which improvements in the design of ships or the means 
of propulsion have succeeded each other during the past 
decade has culminated in the achievements of the past 
twelve months. The notable success of the great 
Cunarders now running with regularity on their ocean 
course has reflected the greatest credit upon the construc- 
tive powers of our builders of high-speed ocean liners. 
No hitch occurred to mar their continuous progress from 
the building slip to the quay side, and their performance 
since the start bears splendid testimony to the care with 
which the details were worked out and obstacles were 
foreseen and surmounted. The fulness of time has once 
again brought the dreams of early pioneers into the 
region of accomplished fact, and the brilliant but costly 
experiments of Brunel and Scott-Russell have been 
followed by the great high-speed vessels that have reduced 
the Atlantic passage to the present minimum of time and 
discomfort. Times have changed since Dickens’ first 
memorable voyage across the Atlantic, and still more 
since Dr. Johnson described a ship as “worse than a 
gaol.” “ There is,” he says, “in a gaol, better air, better 
company, better convenience of every kind, and a ship 
has the additional disadvantage of being in danger!” 
What would this splendid grumbler have thought of the 
Lusitania and Mauretania? 

The abnormal displacement of these vessels, which 
swelled the returns of tonnage launched during ‘1906, 
make the biggest ships of the past year appear small in 
comparison, yet the number of vessels under construction 
of over 10,000 tons is still relatively high, and the average 
mine in, generally speaking, on the increase. 

Special types of vessels for particular classes of trade 
continue to claim the attention of naval architects,. and 
boldness and ingenuity have characterised the designs of 
recent freight carriers. Each year sees fresh advances 
made towards economy in weight of material, the freeing 
of hold Spaces from pillars or other obstructions, the 
increase in the working length of hatchways, and the 
sndering of vessels more seaworthy when in light con- 
amy by the better disposal of water ballast. The North- 
age Coast has mpi en prominent in giving attention 

; ese matters, and the very large and increasing output 
of that + of cargo-carrier which has become a 


speciality of the district is significant of the success it 








has met with among shipowners. A new form of longi- 
tudinal construction, which has been recently. designed, 
and for which special advantages are claimed, forms the 
subject of one of our papers at these meetings. 

In marine engineering the past year has been noteworthy 
for the continued and increased employment of the steam 
turbine for various classes of ships, both naval and mercan- 
tile, and attention is still focussed upon this form of engine. 
Its success in the Navy, where it has now entirely super- 
seded the reciprocating engine, has been very marked 
of late. The First Lord of the Admiralty, in his 
explanatory statement, says that ‘all war vessels at 
present under construction are being fitted with machinery 
of this type, which has, without exception, proved very 
successful in the vessels which have been so fitted.” 
The adoption of the turbine has rendered possible that 
increase of speed which in every type of warship appears 
as one of the most conspicuous features of recent con- 
struction. The 21 knots of the Dreadnought has become 
the general standard of battleship speed in other navies 
as well as our own; the modern cruisers, notwithstanding 
their heavy armour and armament, are enabled to do their 
25 knots an hour, while in the torpedo boat and destroyer 
class some very remarkable results have been obtained 
with turbine engines and oil fuel during the past few 
months. The so-called “Tribal” class of destroyers has 
achieved marked success in this respect. Designed for a 
speed of 33 knots, they have in most cases exceeded this, 
one of them—the Tartar—having attained not less than 
37 knots on one of her measured-mile runs, while the 
average speed of this boat-on 4 six hours’ continuous run 
worked out at 35°36 knots. In the case of these destroyers 
it must be remembered that the conditions of trial were 
exceptionally severe, and that the fuel consumption came 
out satisfactory at both full and cruising speeds. 

A still speedier though much larger type of destroyer— 
the Swift, of 1800 tons, and with a designed speed of 
36 knots—was recently launched at Birkenhead, and will 
shortly be undergoing her trials. It is confidently 
anticipated that she will, when completed, be the fastest 
vessel afloat. What is even more important, however, 
than mere trial speed is the maintenance of speed on 
service, and from the results obtained it is hoped that 
these recent types of torpedo vessels will be more 
successful in this respect than some of their earlier 
prototypes. 

The exclusive use of oil fuel, which has become general 
in the boilers of these vessels, is an interesting feature of 
their design, and the engineering department at the 
Admiralty are to be congratulated on having successfully 
overcome the difficulties connected with the use of this 
fuel—difficulties which at one time appeared almost 
insuperable. How far reliance upon oil fuel may prove 
to be rightly placed, in view of the limited sources of 
supply, and their general location outside his Majesty’s 
dominions, is a point upon which there appears to be 
some divergence of views, but the matter may, I think, 
be safely left to our technical advisers. 

Before leaving the subject of marine engineering, I 
would call attention to the revival of interest in the 
superheating of steam for use in marine engines. 
Constant research along lines likely to lead to economy 
in marine propulsion has caused engineers to give 
attention once more to this problem, which was first 
taken up some fifty years ago, but without reaching a 
satisfactory solution. New conditions, however, have 
since arisen, and superheaters have recently been designed 
for use on board ship which appear to answer the re- 
quirements on service, and conduce to considerable 
economy of steam, and consequently of fuel. A paper 
on this subject is to be read by one of our distinguished 
foreign members, which, I am sure, will be received with 
interest, and will, I hope, throw further light upon the 
matter. 

A few remarks upon the Navy Estimates that have 
recently been laid before Parliament may not be out of 
place. The Navy Estimates this year have been awaited 
with more than usual interest. The sea of controversy 
that has raged of late about the rock of British naval 
supremacy has created a feeling of uncertainty with 
regard to the measures that were being adopted to ensure 
the maintenance of our Navy at its relative standard of 
power and efficiency compared to the other great navies 
of the world. 

The increasing activity in naval construction abrogd, 
and the extension and improvement of shipbuilding 
resources outside the United Kingdom, call for the serious 
attention of those responsible for the naval defences of 
this country. In the United States there are at the 
present time twenty-nine warships building, as compared 
with twenty-two ayear ago. These include seven battle- 
ships, two armoured cruisers, three scouts, eight sub- 
marines, and five destroyers, and represent a total money 
value of over £8,000,000, exclusive of cost of armour and 
armament. The German programme, which is designed 
to cover a period of ten years’ consecutive building policy, 
allots an average of over £10,000,000 per annum to new 
construction and armaments, and provides for four capital 
ships a year to be laid down for the next few years. In 
France a comprehensive programme is being worked 
to whereby in twelve years’ time that navy would possess 
88 modern battleships, 26 armoured cruisers and_ scouts, 
279 destroyers and torpedo boats, and 131 submarines. 
In Russia the reconstruction of the navy is being actively 
pursued . 

In the face of facts such as these it must be admitted 
that the Navy Estimates recently presented to Parliament 
are remarkable for the moderation they display. The 
total amount asked for is £82,819,500, being an apparent 
increase over last year’s total of some £900,000; but 
when allowance is made for the surplus of stores in hand 
this figure is reduced to a net increase of only £14,000. 
The shipbuilding vote, which, more directly than any 
other, concerns the members of this Institution, is actually 
less than it was last year by over £500,000—and 
£4,100,000 less than the corresponding vote in 1904, since 
which time it has been steadily decreasing. When it is 


remembered that the cost of individual units has during 
this period increased enormously, it is obvious that the 
number of ships of each class which can be built from 
this. year’s programme must consequently be small. 
Two large armoured ships—one a battleship, the other a 
cruiser—six fast but small protected cruisers, sixteen 
torpedo-boat destroyers, and a number of submarines— 
such is the total amount of new construction proposed. 
It is quite evident from this programme that the axiom 
laid down by the Board of Admiralty three years ago with 
regard to the necessity of building each year four large 
armoured ships has been abandoned—at any rate for the 
time being. Moreover, of the sums now asked for the 
Government only propose spending a very small proportion 
on new ships during the current financial year. 

No adequate reason has, so far as I am aware, been 
couaheesal for this change of policy. It has been stated 
that our present position is unassailable, and that our 
facilities for rapid construction are a valuable asset. Both 
those contentions are true for the moment. But our 
position will only continue to be unassailable if we take 
the necessary steps for maintaining it; and as regards 
the value of speed in construction, this must not be over- 
rated. It is only of value if others do not achieve it. 
The monopoly—if it can be so called—of rapid buildin, 
may be ours to-day, but not to-morrow, for no Sasmeaten 
monopoly can exist for long in the manufacturing world. 
There is, on the face of it, no intrinsic reason why other 
nations whose yards are equipped with modern plant and 
whose demand for skilled workmen is kept fully supplied 
should not turn out warships in as short a space of 
time as our own dockyards or private builders. Our 
relations with foreign Powers—notwithstanding occasional 
attacks of newspaper fever—are fortunately friendly, and 
for the moment no serious complications overshadow the 
political horizon. But no Government can afford to 
confine to the immediate necessities of the moment the 
demands which it must make upon the resources of the 
nation to provide for the needs of the future. And yet 
this is apparently what is being done at the present 
time. “ Sufficient unto the day is the evil thereof” appears 
to be the principle upon which this year’s Naval 
Estimates have been based. I venture to say that no 
more mischievous principle could be applied to our 
national defences. A hand-to-mouth policy is one that 
can only increase our difficulties in the near future, and a 
very heavy outlay will be needed before long if our 
standard of naval strength is to be maintained. That 
standard is admittedly on a rapidly falling gradient as 
regards new construction at the present moment. 

No one doubts for a moment thet, should urgent neces- 
sity arise, the Government of the day, to whatever party . 
it might belong, would readily vote such ‘sums as its 
official advisers considered needful. The country would 
not be satisfied with anything less. But to found a 
policy of procrastination upon the uncertain value of this 
eleventh-hour remedy is surely to jeopardise our naval 
position, and saddle the future with an unknown and 
possibly unlimited liability. 

I have been led to speak strongly upon this point, as I 
feel convinced that the only real economy possible in 
naval affairs is that which is consistent with the main- 
tenance of our naval superiority. With the resources at 
their disposal, it must be admitted that the present Board 
of Admiralty have displayed great energy in carrying 
through various measures for maintaining our naval con- 
struction in the forefront of the navies of the world, and 
the wisdom of a forward policy in the constructive and 
engineering departments at Whitehall has been fully 
vindicated. The successful introduction of far-reaching 
changes in mechanical forms of propulsion is indicative 
of the high standard of technical knowledge and practical 
experience attained at our great naval centres. In our 
private ship and engine-building establishments and 
armour-plate works that standard is nowise lower; the 
mechanical plant in both Government yards and private 
works has of late years been brought very generally up 
te date; our supplies of skilled workmen are still large 
enough to meet all possible demands, and their ranks are 
being continually reinforced through the increased 
facilities now available for technical education. Such 
factors as these are national assets upon which we may 
base the estimate of our resources in the domain of naval 
construction. Provided only that the necessary funds are 
voted by Parliament, we need have no fear for the 
quality of the ships and material that contribute so 
largely to the maintenance of our supremacy afloat. 

Before proceeding to the business of the meeting, I 
wish to take this opportunity of alluding to a matter of 
more special interest to myself. It has now been my 
privilege to address you from this chair for upwards of 
seven years, and, much as I have valued the honour of 
presiding over the interesting meetings it has been my 
good fortune to attend, I feel that the time has come 
when a change in the occupancy of the presidential chair 
might well be made. The calls upon my time seem to 
increase rather than diminish as the years roll by, and 
make it difficult for me, living at a distance from London, 
to attend the meetings of the Council as frequently as I 
should like to do. Moreover, there is no doubt that the 
vitality of an Institution such as ours is best kept up by 
occasional infusion of “new blood” at the head of its 
affairs. It is with feelings of real regret that I came to 
this conclusion, which I have, as stated in the Annual 
Report, already communicated to the Council. I find it 
hard to put into words my feelings on quitting the office 
which I have esteemed it my highest privilege to have held 
for the last seven years, but I can truly say that I look back 
upon my period of office with unmixed pleasure. I have 
had from my colleagues on the Council the advantage of _ 
their unvarying support, kindness, and consideration, and 
from the secretary and his staff able and willing assistance 
at all times. I can bear testimony to the harmony and 
goodwill that have characterised our meetings, and I can 
recall, I am happy to say, no untoward incident during 
the period of my connection with this Institution. 





I am weil aware of my own limitations, but as far as 
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lay in my power I have endeavoured to further the 
objects for which this Institution was founded. I may, 
perhaps, be permitted, in taking leave of the office of 
President, to observe with satisfaction that the Institu- 
tion, judged by its well-attended meetings, by the valuable 
papers and discussions recorded in the “ Transactions,” 
and its ever-growing membership, continues to fulfil its 
useful function and to attract members from all those 
parts of the world where shipbuilding and marine engi- 
neering claim attention. That it wili still continue to do 
sounder able guidance of a Council so fully representa- 
tive of the industries with which it is associated, I have 
no doubt whatever. My interest in its future will remain 
unabated, and it is with feelings of entire confidence in 
their realisation that I will conclude these remarks by 
offering my heartiest good wishes for the success and 
prosperity of the Institution of Naval Architects. 

At the close of his address the Earl of Glasgow said 
that on his announcing his resignation—to take effect at 
the end of this meeting—the Council considered that they 
wanted a more prominent man in public life than they 
perhaps had ever had before as President. The name 
which they had decided to put forward was that of a 
nobleman of well-known and well-tried capacity, who had 
served the country as one of his Majesty’s Ministers, and 
who had had other great responsibilities. He alluded to 
Earl Cawdor, who had expressed his willingness to accept 
the position, and he accordingly proposed his election as 
President. Dr. F. Elgar having seconded the proposal, 
the election was agreed to unanimously. Mr. J. Hamilton 
Gibson and Mr. Lyonel Clark were then presented with 
the premiums referred to in the Council’s report. 

A paper on “ Unsinkable and Uncapsizable Ships of 
the Goulaeff Form and System of Construction,” pre- 
pared by General E. E. Goulaeff—who was detained in 
St. Petersburg—was read by Mr. Tennyson. An abstract 
of this paper will be found on page 380. 

Monsieur Bertin, who opened the discussion, said he felt 
peculiarly interested im the clear and conclusive account 
given of the system, and he wished General Goulaeff 
every success. Proceeding, he said he would put aside, 
on aceount of its complication, the lessening of inclination 
from the position of equilibrium. This lessening it would 
not be possible to calculate to-day. Taking account of it 
would be favourable to General Goulaeff’s argument in 
some cases, and unfavourable in others, in proportion to 
the part played by the stability. It was obvious that on 
ships of small stability there was a straightening 
effect by which the position of equilibrium might be 
upright on the slope of the waves, and even inclined 
opposite to the slope. As for the effect on the 
main deck at small inclinations, and the saving in the 
weight of armour, these had been the chief reasons upon 
which he decided to venture on the Luilding of the 
Henri IV. The advantages foreseen froza those two 
points of view gave place to no deception. He wished to 
point out too that the study of stability limited to statical 
stability was not sufficient. A warship when damaged in 
action might keep a convenient statical stability with 
small inclination, but be in danger of capsizing by the 
dynamical effect of some moment of inclination such as 
might be produced by the action of the rudder. That 
had been the case with some ironclads of ordinary 
form, and was proved thirty years ago in the case 
of the Connere. That danger was increased wher the 
area of the water-line was decreased by the battering of 
the enemy’s artillery even when there was no successful 
torpedo attack. The protection of stability requisite 
from this point of view was easily determined either 
by calculation or by experiments on models. Its neces- 
sity had been proved by several catastrophes, notably the 
loss of a Chinese cruiser at the battle of Yalu. It 
appeared, however, to be without doubt that the study of 
the danger of dynamically capsizing ought to be conclu- 
sive in favour of General Goulaeff's design. There were 
two possible dangers against which he wished to warn 
General Goulaeff. On passenger ships, where the space for 
the passengers was never considered sufficiently roomy, the 
profile of ships given in Fig. 1, Plate 1, would not be 
easily accepted. On warships there would always be 
some objections to the amplitude of rolling indicated in 
what were the ordinary conditions of sea in fighting 
weather. Rolling of 2deg. or 4 deg. of half amplitude 
was troublesome for the gunner, and could put a ship in 
a state ofinf riority against an adversary of ordinary form 
which would have no rolling at all. On big waves and in 
bad weather the figures given by General Goulaeff were 
quite conclusive, and had been confirmed by the perform- 
ance of the Henri IV. On small waves and in fine 
weather the question was not completely settled. 

Admiral Fitzgerald said he viewed the matter from a 
seaman’s point of view. Russia had always hankered 
after breadth of beam. In the last naval war several 
battleships were sunk by ground mines, but he did not 
think one was sunk by locomotive torpedo fire at the 
side where the corridors were to be placed. With double 
the breadth of beam a ship would have a double chance 
of picking upa ground mine. He did not see how a ship 
could be unsinkable, although it might be uncapsizable 
when blown up by a ground mine. As to speed, no doubt 
a broad, shallow ship was capable of great speed, but it 
was only smooth water speed. In rough water, for the 
reason that the ship would pitch her screws out of the 
water, the high speed could not be maintained. 

Professor Biles said the paper opened up a wide 
subject. The idea of increasing and takiag advantage of 
increased breadth in ships was one which had pervaded 
the Institution for many years. He thought at the 
present time it might be said that the general tendency 
of forms of machinery was such that they wanted area 
rather than volume. Then the limitation of strength 
came in and prevented vessels from being long and 
shallow, and to some extent forced them to a broad, 
shallow ship to get the maximum advantage out of the 
design. But figures showed that within the region of the 
size of waves common at sea a broad ship was not so 
good for passenger or warship work as a narrower ship 





with a smaller stability. Of course, when they got beyond 
waves of 500ft. the advantage of a larger beam was appa- 
rent, and they had, therefore, to consider what was the 
probability of their meeting with waves that were over 
500ft. as compared with those that were under 500ft., and 
also to consider what was the effect of the probability on 
passengers and sea fights. Judging by his own experience, 
a great deal more weather was associated with waves 
under than over 500ft. For that reason he would 
prefer to be in a_ ship suited to waves below 
rather than above 500ft. So in regard to the pas- 
senger, bigger breadth was not an advantage in 
a sea-going ship. When they came to warships they 
had to consider what was the probability of an action 
being fought in weather of waves over 500ft. He was 
not very familiar with the history of all naval actions, 
but he thought that, generally speaking, actions were 
fought in weather that certainly would be characterised 
by waves of less length. Therefore it was much more 
likely that they would find that a broad ship had a dis- 
advantage over a narrow ship in the matter of war. The 
question of resistance he had not personally gone into, 
but Mr. Archibald Denny, who, unfortunately, was not 
able to be present, had got out figures which did not 
agree with those of General Goulaeff. He thanked the 
author of the paper for bringing the matter forward, but 
he was not quite sure that he had made out his case. 

Mr. Whiting said General Goulaeff had shown a 
characteristically Russian boldness of conception and 
also determination to follow out the idea to its logical 
conclusion. Though they might not agree with the plan, 
anything which held out any promise of guarding battle- 


| ships against sudden losses in naval warfare was well 


worth consideration. He would like, however, to point 
out that the statements made in the first paragraph of 
the paper were really not true as regards British battle- 
ships, and the examples given in the first paragraph were 
distinctly misleading. The Victoria was in no sense 
representative of warships to-day. Substantially, the pro- 
posal was to reduce draught from 27ft. or 28ft. to 21ft., 
and increase the breadth from 83ft. to 113ft., the displace- 
ment remaining constant. That meant that they were to 
abandon the very cheapest form of protection they had. 
namely, the keeping of important portions of the vessel 
under water. They would have to raise a very large part 
7ft. Then there would be difficulty in the allocation of 
hold space, and all manner of difficulty in means of 
access to different places and means of communication 
between them and means of transmitting power. All this 
would be brought nearer to the deck, the very 
thing they had been trying to avoid, and they would 
have what he might call the arterial system put 
in as exposed a position as possible. The ship would 
therefore be much more open to gun attack. Then 
came a question of how far the avowed object of 
the proposed change was really achieved. He thought 
more detailed examination was needed before they were 
led to such a great change in practice as was proposed. 
General Goulaeff seemed to have started with an 
exaggerated idea of the risks which a well-designed 
modern warship ran, grave as they were undoubtedly. 
The proposal would involve great difficulty in arrange- 
ments; a reduction in average efficiency of defence 
would do very little to secure the avowed object, which 
was to guard against serious injury by torpedo attack, 
and would increase in a marked degree the risk of 
destruction by gunfire. 

Mr. Tennyson, in replying to the discussion, said that 
with reference to dynamic versus statical stability, he 
supposed General Goulaeff was quite aware of the point, 
but the reason why he considered principally torpedo 
instead of shell fire was—as he understood it—that a 
modern ship did not, from.a structural point of view, 
fear shell fire so much as it did torpedo fire. In any 
case the stability of a Goulaeff type of ship was such that 
it would not allow her to get such dangerous heels as an 
ordinary ship would get. It had been remarked 
that the draught being decreased would lead to 
getting more of the vital parts of the ship near the water- 
line, but the draught remained so considerable that it 
was not a serious point. 

Captain T. J. Tresidder’s paper on “ Modern Armour 
and its Attack” was read in his absence by Mr. Ellis. 
This paper and the discussion upon it we hold over till 
next week. 


The next paper was entitled 
“ MopERN TorpPepo Boats AND DESTROYERS,” 


by Mr. J. E. Thornycroft, Associate. A great deal of it 
is historical and a little of it mildly critical. The restric- 
tion imposed by Admiralties renders it very difficult to say 
much now-a-days about ships of war. After tracing the 
development of the destroyer, Mr. Thornycroft discusses 
the torpedo boat. His remarks on the use of the turbine 
and oil fuel are worth consideration. 


While the turbines have given excellent results in these vessels, 
it is a question if equally good results would not have been 
obtained with twin-screw reciprocating engines and oil fuel, as 
while the merits of turbines for larger vessels are admitted on 
all hands, there is considerable doubt, when powers of less than 
3000 or 4000 indicated horse-power are required, if the greater 
simplicity of reciprocating engines is not to be preferred. The 
necessity of adding a cruising turbine, and, owing to the high 
speed of revolution, of adopting at least three shafts, makes it 
extremely difficult to arrange the engine-room satisfactorily in 
such small vessels. No doubt with experience it will be found 
possible to simplify to some extent the rg emg of pipes and 
auxiliary engines, but in their present form these adjuncts amount 
to so much that the fitting of the machinery on board becomes an 
extremely costly matter, and when it is necessary to ys; up, an 
enormous amount of work is entailed. It is thought that it will 
always be found necessary to put these vessels in dockyard hands 
if any adjustments have to be made to the machinery, as it will be 
quite impossible for the crew themselves to deal with adjustments 
without greater facilities than can be provided on the vessels. 

It is believed that it will soon be recognised that the procedure 
which has always obtained with regard to opening up the 
machinery after the contractors’ trials, and the periodical opening 
up for inspection, should, with turbine machinery, be discontinued, 





a3 not only are so much labour and time wasted, but considerable 
risk occurs every time the engines are opened up. When once 
they have been poe adjvsted there is not the same reason for 
examining the rotors, &c., that exists for looking at the pistons 
and slide valves of reciprocating engines. 

The arrangement of turbines that Messrs. Parsons have thought 
best for smaller powers, from considerations of simplicity and light- 
ness, is that of three shafts, viz. : the high-pressure turbine on one 
wing shaft, the intermediate-pressure turbine on another, and the 
low-pressure turbine, of more than one-third power, on the centre 
shaft. As the reversing turbine is necessarily a part of the low. 
pressure turbine, only one shaft is available for astern going, so 
that from the control and steering point of view, the vessel is prac- 
tically a single-screw one. Some of the earlier turbine vessels did 
not have a very good astern power, but in the later torpedo boats 
and particularly in the 33-knot destroyers, the astern going power 
has been enormous, the latter vessels being capable of making 
upwards of 25 knots astern. 

When considering the ad antages of emplcying oil fuel for this 
class of vessel, its comparative high cost and the difficulty jy 
obtaining it must not be overlooked. The features that strike 
those who are actually working the vessels most forcibly are the 
absence of dirt and cinders and the saving in stokehold staff, the 
moving of the fuel and stoking being effected by steam pumps and 
pipes iustead of stokers and trimmers. ~With coal-fired torjedo 
boats it may be taken that the stokehold staff will be quite three 
times as great as with of-burning boats, and while with coal-firing 
at full speed it is usually difficult to maintain sufficient steam, in 
practice it is found that oil-fired boilers are blowing off, or a-e on 
the verge of doing so, and when the vessel is eased up, the boilers 
are under such perfect control that the safety valves do not lift. 
The necessity of easing down gradually to avoid blowing off with 
coal-fired boilers is, of course, thoroughly appreciated. 

The evaporative value of oil may be taken as one and a-third 
times that of coal, and while 43 cubic feet of bunker space are 
required to stow a ton of coal, 38 cubic feet of space are required 
to stow a ton of oil, so that the equivalent amount of oil fuel can 
be stowed in 70 per cent. of the space required for coal, 

The consideration of cost is not of the first importance in fuel for 
warships, but it is worthy of note that the most recent oil tank 
steamers have not been fitted to use oil fuel on account of the cost, 
although some years age, when Sir Fortescue Flannery read a paper 
on the subject at the Institution, it was expected that many vessels 
would soon be so fitted. 

It will benoted from the diagram showing the increase in size 
of torpedo vessels, that in the case of the torpedo boats the 
tonnage, speed, and price per horse-power have varied in approxi- 
mately the same proportion ; but as soon as the change to turbines 
takes place, the price per horse-power goes up very considerably. 
In the case of destroyers, the diagram shows that the price per 


DiacRaM SHOWING DEVELOPMENT In S1z8, SPEED, ayo ReLaTive Cost PER I.H.P 
Toartvo Boats 
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horse-power also varies approximately in proportion to the 
increased size of boats until the introduction of the turbines in 
the 33-knot destroyers, when. owing to the very great power 
developed, the price per horse-power actually falls instead of 
increases, 


The paper concludes with a plea for greater simplicity. 


It ‘s admitted, says the author, that to ensure freedom from 
breakdowns and general efficiency in service with such small 
vessels every possible complication must be avoided in the 

hinery an hanical devices, but with torpedo boats, like 
all other ships, every new class seems to require something adding 
to increase the complication. It is thought that the time has 
arrived when every effort should be made, particularly where 
turbine machinery is employed, to reduce the number of auxiliary 
engines. This suggestion will be better appreciated when it is 
known that in thedatest turbine destroyers there are twenty-one 
independent steam pumps, besides fans, elsctric light, and other 
engines. 

An effort has been made by Messrs. Yarrow to attain this end 
in the destroyers building for the Brazilian Government by fitting 
two very large boilers instead of four. The resulting simplifica- 
tion and economy in construction are, of course, great, besides a 
considerable saving in weight, but the advisability of using boilers 
in units of upwards of 4000 indicated horse-power is thought to be 
open to question. 

The policy of some naval authorities to duplicate everything 
from the main feed pumps to the syrens is thought to be a mis- 
taken one. The reserve pumps, or whatever piece of mechanism 
it may be, that are in duplicate ought not to be required to be 
brought into operation, and in ordinary commercial engineering 
do not usually exist. In a battleship, which will go on fighting 
after receiving a great deal of punishment, the conditions may be 
different, but the torpedo boat or destroyer either escapes or 15 
damaged to such an extent that no duplication will save it. 

Sir Phillip Watts, in opening the discussion, said the 
paper contained an interesting review of the development 
of the torpedo boat and torpedo boat destroyers in recent 
years. It was a great advantage to have such a record 
from the point of view of one of the most successful firms 
of builders. It was not correct, however, to say that the 
30-knot destroyers were 4} knots faster than the river 
class. Under similar conditions of lading, and especially 
in ordinary weather at sea, the classes were practically of 
the same speed. Of the new 33-knot destroyers five were 
nearly completed—one of them, the Cossack, having been 
taken over by the Admiralty—and seven were being con- 
structed. These vessels carried a load between the other 
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two classes, but somewhat closely corresponding to that 
carried by the river class. The decision to build vessels of 
this type was come to by the Board of Admiralty in the 
17 of 1904, and was based on an outline design pre- 
pared at the Admiralty for vessels of 900 tons displace- 
ment. It was found that there was considerable doubt 
as to the practicability of obtaining such a speed under 
the conditions indicated. Only five firms sent in tenders— 
Armstrongs, Hawthorns, Lairds, Thornycroft and White. 
The dimensions given in the tenders were as follows :-— 


sprit 


Length. Displacement. 
Armstrongs 238ft. 6in. 600 tons. 
Hawthorns 235ft. 500 tons. 
Lairds 260Ft. 650 tons. 
Thornycroft 255ft. 650 tons. 
White 250ft. 540 tons. 


Orders were finally placed with each firm for one vessel. 
The dimensions of the actual vessels were :— 








Length. Displacement. 
Armstrongs Wat x5 ac .. 860 tons. 
Hawthorne 255ft. 3 865 tons. 
Lairds : 270ft. 890 tons. 
Thornyeroft 270ft 895 tons. 
White 270ft. 890 tons. 


By that it would be seen that considerable modifications 
were introduced by the builders acting in conjunction | 
with the Board of Admiralty. All the designs were most 
carefully worked out, in every detail and brought into | 
line, most of the parts being interchangeable, and the | 
main eagines, for instance, were practically the same in | 
each boat. All the vessels had now been run over the 
measured mile. The trials were not yet complete, but | 
as a class they had got their speed, and the results had | 
quite justified the original anticipations of the Govern- 
Another point to which he wished to refer had to 
do with Mr. Thornycroft’s statement concerning the 
speed of the Tartar. He said, “ The Tartar, the fastest 
of the class, has maintained a speed of 35°36 knots on 
a continuous run of six hours, or practically 10 knots, | 
more than the river class could maintain on a four | 
instead of a six hours’ trial.” He did not concur with | 
that statement. If Mr. Thornycroft had stated that | 
the Tartar was six knots faster than the river class | 
when similarly laden, he would not have been for wrong. | 
Sir Philip went on to say that it had ‘been known |} 
for many years that while over a great range of | 
speeds for a given vessel shallow water involves an 
increase of res istance and a falling off in speed, yet, 
on reaching as ufficiently high speed the resistance 
becomes less than that in deep water, and the speed 
attained is, in a corresponding degree, increased. 
If facilities for running high-speed vessels of this type 
in deep water existed at several points round our 
coast it would be very easy to prescribe that all trials 
should be made in circumstances in which the recorded 
speeds might be accepted without correction; but the 
only course of the kind at present was at Skelmorlie. 
In the “River” class the effects of the Maplin course 
was to diminish the speed, and if the speeds recorded 
had been taken without correction, some of the class 
would have failed to attain the specified speed. It 
was necessary, either to make an allowance for the 
effect of depth, or to run the vessels in deeper water, and 
no injustice was done to the “ River” class in this case. 
Our present need was fuller information on this matter, 
in view of its increasing importance. The Institution had 
already in its records Captain Rasmussen’s paper on the 
Danish torpedo boats experiments, the valuable account 
of Colonel Rota’s model experiments at Spezzia, and the 
papers contributed by members of Messrs. Yarrow’s firm ; 
and he was able, by the kindness of Messrs. Denny, to 
contribute for record in the “Transactions” the data 
obtained from some valuable experiments made by them 
only a few months ago with models of vessels of the 
form and displacement under consideration. Sir Philip 
concluded by saying that steps would be taken by the 
Admiralty to obtain a series of experiments with the 
33-knot vessels in order to get more adequate data. 

Admiral Sir Cyprian Bridge said that the torpedo boat 
destroyer was the only man-o’-war of any class, from the 
biggest to the smallest, which was evolved from deliberate 
strategical and practical experiments carried on for some 
considerable time beforehand. Referring to the fact that 
the Tartar, intended to be a 33-knot boat, had under 
certain conditions developed 35°36 knots, tir Cyprian 
said that it was essential that officers in command of such 
boats should know exactly what speed their vessels were 
capable of attaining. If a fair and equitable system of 
trial trips could be devised it would be greatly in favour 
of the efficiency of the class. 

The Hon. Chas. Parsons, dealing with the relative 
merits of turbines and reciprocating engines, said he 
thought Mr. Thornyeroft did not state the case fully 
enough. He did not give the radius of action of the 
“coastal destroyers,” or of smaller boats equipped with 
reciprocating engines. In the absence of this informa- 
tion it was very difficult to argue the case. Mr. Thorny- 
croft stated also that since the change to turbines took 
place the cost per horse-power had gone up considerably, 
but when they came to very large powers—in the 33-knot 
destroyers—the price fell. Surely, however, some con- 
sideration must be given to the dates when the boats 
were built. It was questionable if the price could 
really be compared. In fast vessels on the whole the 
turbine was cheaper than the reciprocating engine. At 
least he had that opinion, and it would be interesting to 
hear what others had to say. 

Mr. Sydney Barnaby, referring to the question of free- 
board, said the idea seemed to have been to keep the 
boats as low as possible in order to get invisibility ; but 
while it was a good thing for a torpedo boat, it was not so 
In the case of a destroyer. In such a vessel they wanted 
® good gun platform and a good all-round view, and in- 
creased seaworthiness was more important than the 
question of invisibility. He thought Messrs. Yarrow 
Were the first to point out the advantages of a deep 
tudder. The types that were seen were very diverse. 


ment. 





When going astern at full speed the form of rudder | presence of Major Girola, of the Italian Admiralty—were, we 
usually adopted had one disadvantage—that the water | understand, considerably in excess of the specified duty, and 
boiled up at the stern, and there was thus an increased | a high pump efficiency was obtained at both low and high 


twisting movement and difficulty of control. 


If it were | speeds. 


The steam consumption was not specified, but 


considered necessary to control the rudder at the | 4!though the trials were run before the cylinders and pipes 


maximum speed there might be advantages in such a 
form as was adopted when the area of the rudder extended 
above the water-line. 


Sir John Thornycroft differed from Sir Phillip Watts in 
He thought the number of | 


his comparison of speeds. 
knots Sir Phillip had cut off in the case of the Tartar was 


excessive, and he would put a figure nearer that given by | 


his son. 


Admiral Sir G. ‘Noel said speed was not the only | 
necessity in a destroyer, and he hoped armament would | 


also be considered. It was absolutely no use for a 


destroyer to be speedy enough to overtake the enemy | 
Armament at present | 
was absolutely inadequate, but he understood the | 


if it were not then able to sink it. 


Admiralty intended to increase it. 

He further urged that asno British possession produced 
oil fuel, it was a question for mature consideration 
whether it was wise to equip war vessels for such fuel. 
Moreover, the protection afforded by coal in the bunkers 
was dispensed with if oil fuel were emplo, ed. 

In reply to Sir Philip Watts, Mr. Thornycroft said that 


| as the ‘lartar had run her trials on the buoyed course of 


an Admiralty measured mile which had been approved 
for the trial of the particular vessei, he thought he was 
justified in describing the speed as that officially recorded, 


| and as the depth of water - about ten fathoms—at which 


the trial was run was a depth at which destroyers might 
be expected to perform a large part of their service, it 
was unreasonable to make any deduction in speed for 
any advantage which might be shown at this depth over 


|a greater depth for this particular speed and size of 


vessel; further, no corrections had ever before been 
made, and very little was known about the subject. 

The meeting was adjourned till Thursday. 

The annual dinner was held in the evening at the Hotel 
Cecil, and was as largely attended as usual. 


FEED PUMPS FOR THE ITALIAN NAVY. 
A COMPLETE set of main and auxiliary feed pumps for 
the Italian cruiser San Giorgio have recently been provided 
by Messrs. Henry Watson and Sons, of High Bridge Works, 
Newcastle-on-Tyne. The pumps, which are shown in the 
accompanying engravings, are of the single-cylinder direct- 
acting Admiralty type, and have 103in. barrels by 2tin. 
stroke. They are fitted with balanced valves and special self- 




















Aon 


SECTION OF FEED PUMP 


adjusting buckets. The duty of each pump when drawing 
through a suction pipe of 160ft. length with a lift of 7ft. was 
specified as 50 tons per hour, against 255 lb. boiler pressure 
at fourteen double strokes per minute and exhausting against 
10 1b. back pressure. 




















INDEPENDENT STEAM FEED PUMP 


| were lagged, the steam used was taken to an auxiliary con- 


denser and measured. The results obtained at the trials 
mentioned are given in the table below. 








A MODERN STADIUM.—At Syracuse University, U.8.A., a 
stadium for athletic sports has recently been completed which 
covers 64 acres and has seating capacity for 20,000 people. 
It is 670ft. long and 475ft. wide, with semicircular ends con- 
nected by straight sides 200ft. long. The central part of the 


| fieldis turfed, andaround this isarunning track, between which 


| 





and the building is a 5ft. strip. The field is surrounded by a 
reinforced concrete structure with tiers of seats on the inner 
side and a broad promenade on top. The main entrance is 
at one end, with a smaller passage-way to the training 
quarters at the other end. On one of the sides is the grand 
stand, 190ft. long, with a concrete roof supported by steel 
columns and trusses. The 35ft. running track on this side 
extends through tunnels at each end, so as to give a straight 
run for 220-yard races. There are eighteen tiers of seats, 
18in. high and 27in. wide, the lowest being 5ft. above the 
ground and the highest 32ft. above the ground. There are 
steps at intervals of 30ft. The ground has pipe drains. 
Under the middle runs a water pipe, with branches 100ft. 
apart extending to the edge of the turfed space. Outlets at 
the ends of these branches have connections for hose to be 
used in flushing the seats or sprinkling the turf. Thg struc- 
ture was designed for a live load of 100 1b. per square foot, 
increased to 120 Ib. for the promenade. The concrete is rein- 
forced with bars of the Kahn pattern, plain rods, and wire 
cloth, together with stirrups in the beams and seats. Over 
the surface is wire cloth about jin. from the concrete, and 


The actual results obtained on a series | this holds the outside plaster finish, which was applied after 


of exhaustive tests run under working conditions—in the | the forms we:e removed. 





el oe 12} 143 15 16 17 








Revolutions per minute. | 4 6 
Gauge pressure atcylinder .. .. .. .. .. .. 148 152 155 170° 12 | 17 | 1% |..1% | 17 
Gauge pressure in discharge .. .. .. .. .. -- 255 255 255 255 255 255. | 255 255 255 
Tons pumped per hour 14°92 230 30°75 39°5 500 58°5 596 | 6325 675 
Pump efficiency per cent. 92°75 95°0 S5 | 80 99°25 98:2 986 980 98°5 
Steam horsepower’ .. .. ..°.. «2 «. oc ce] 180 1955 | 22 | 295 39-2 450 | 465 500 | 340 
Wee UNOS 8 a ae ie 110 16% 21 | 2825 352 415 42°5 45°75 | 485 
ae iene oe ae 850 88-4 60 00 92°3 915 912 90:0 
Steam used per 1.H.P, perhour, lb, .. .. .. .. | 780 730 678 695 | 625 573 56°25 540 514 
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THE ‘PERFORMANCE OF A FOUR-CYLINDER 
LOCOMOTIVE. 


Ix Tue Enoinger for Feb. 7th and 21st will be found 
illustrations of a very large locomotive designed by Mr. 
Dugald Drummond, chief mechanical engineer, for work- 
ing the heavy inclines of the Devonshire district of the 
London and South-Western Railway. Thanks to Mr. 
Drummon : ° 0 . 
and diagrams which. set out in detail the results obtained 
during special trips made for the purpose of acquiring 
detailed information concerning the performance of a 


| 
| 


| 


| 
| 


| 
| 


locomotive presenting much originality in its design, and | 


the outcome of the latest experiences with exceptionally | 


large engines in this country. 

Before proceeding to the consideration of the chart and 

diagrams, it is expedient to say a few words about the 

2. 

45" 4 Drummond has preferred a simple engine to a 
compound, and we hold that in this he is right. What- 
ever may be urged to the contrary, it may be taken as 
proved that unless the speed is slow and the load heavy, 
no economy of fuel is to be had from compounding. The 
reason why is well worth stating here once more. There 
are two advantages claimed for compounding ; the first is 
that the steam is sufficiently expanded, which it cannot 
be in a simple engine; the second is that the range of 
temperature in the cylinder being less, initial condensa- 
tion is diminished. 

The unswer to the first argument is that at high 
speeds the steam is automatically expanded down 
nearly to atmospheric pressure in the simple engine; 
indeed, at speeds of 55 to 60 miles an hour it has to be 
pushed out of the cylinder. The automatic expansion is 
due to wire-drawing, and this wire-drawing is augmented 
by the early cut-off rendered necessary by the circum- 
stance that the boiler cannot make more than a certain 


43 MEP 47-75 4375 


1.HP 244 


inside Left 





| settled yet. 


| which hill-climbing was done. 
\ , | be competent to get up the hills without help. Certain 
d, we are now able to publish a series of charts | 


be done at slow speeds when hill-climbing. The answer 
is simply that it will not. 
which admits of much discussion, and is certainly not finally 
A locomotive making long-distance runs in 
this country usually finds itself for a short time in a hilly 
district. Formerly the train stopped at some suitable 
station and took on a second engine, with the aid of 
Recently the engine must 


locomotives working London and North-Western trains 
have to haul 350 tons unassisted up 1 in 70 from Euston 
to Chalk Farm. It would not be worth while to com- 
pound them for the sake of economy for a few minutes. 
In a small, way, practice on the London, Chatham, and 
Dover Railway serves to make the facts clear. The line 


between London and Dover is hilly, but the traffic is | 


easily hauled by one engine. There is one exception, 


aclimb of about three miles from Rochester to Sole Street, | 


which is at about 1 in 70, and has besides a sharp curve 
out of Rochester. Two engines were always used to get 
up this bank. The train stopped at Sole Street and 
dropped the pilot. For several years past Mr. Wain- 
wright’s express engines have to take the climb as they 
find it; and this single bank settles the dimensions of the 
express engines, with little or no consideration for the 
rest of the road. Just the same way the gradients in 


Devonshire are the principal factors in the preparation of | 
a suitable design for a locomotive which runs all the way | 


from London. 
The compound engine not only gives no advantage at 
high speeds but it is positively unsuited to them mechani- 


cally, for reasons which it would take up too much space 


to discuss here. In plain terms, the cost of haulage per 


train ton-mile, is rather greater with a compound than | 
it is with a simple locomotive, so far as passenger traffic | 
is concerned, and with this alone we have to do just now. | 


The mechanical advantages possessed by the four- 
cylinder engine are so great that for large powers it is 
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| speed will be somewhere about 200 revolutions—rather 
| less than more—per minute. 

We find that the charts apparently neither confirm 
| nor contradict this proposition. It must be understood 
that it refers to continuous running, not to the power of 
the boiler for a minute or so. It is, indeed, impossible to 
gather from the charts any positive fact bearing on the 
point other than that the maximum was just under 
1200 indicated horse-power. 

The point has already, and recently, been discussed in 
our columns, and it is unnecessary to say more here than 
thatthere is for every engine aspeed which, being multiplied 
by the draw-bar pull, gives the highest indicated horse- 
power. The curve is a hyperbola when the power is con- 
stant ; but it may happen that the draw-bar pull falls off 
as the speed rises, owing to an augmentation in engine 
| resistance or other causes. It appears that, under normal 
conditions, a piston speed of about 800ft. per minute, 
| corresponding with a 6ft. wheel and 24in. stroke to 200 
revolutions per minute, gives the best result, but it must 
be remembered that this applies only to trains running 
steadily for long distances over a fairly easy road. Other 
things being equal, a bigger boiler would augment and a 
| smaller boiler would reduce the number of revolutions. 
| It seems that no matter what the speed, the boiler pres- 
| sure was maintained by Mr. Drummond’s locomotive, 
and the conditions were far too variable to permit Pro- 
fessor Goss’s rule to apply. 
| The most interesting, and in some respects instructive, 
| chart is that of the run from Honiton to Exeter up the 
| Honiton Bank, a distance of 26} miles, under steam. 
The speed, 24 miles after leaving Axminster, was 45 miles 
per hour. As the bank of 1 in 80 was climbed the draw- 
bar pull rose until for a moment it touched 5 tons, the 
speed being 25 miles an hour, which was maintained 





for about five miles. In the tunnel it dropped 
suddenly, no doubt because the wheels slipped. It 
| then rose again, and subsequently fell away to 
1503 Mile Post. 
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amount of steam. In a properly-proportioned locomo- 
tive working express traffic there is, so to speak, no 
expansive energy left in the steam. If we begin with a 
cylinder pressure of 160]b., we can end with a cylinder 
pressure of, say, 5 lb. above the atmosphere, but com- 
pounding will not enable us to do more. If, however, 
the load is heavy and the speed low, as with the huge 


grain and freight trains used abroad, then wire-drawing | 


does not come into action, and compounding serves a 


very good purpose, in that it augments cylinder capacity | 


and lowers the terminal pressure. More work is got out 
of the steam in this way ; all the stresses are diminished ; 
a better turning moment is obtained, and the balancing 
of the engine is simplified. 

The second advantage claimed for the compound engine, 


namely, the reduction in the range of temperature by | 


using two cylinders, exists only on paper, and may be 
dismissed in a few words. Although the range of tem- 
perature is diminished, the amount of metallic cooling 
surface is much larger in the compound than it is in the 
non-compound engine. The conditions are much the 
Same as would obtain with two surface condensers, the 
one with, say, 500 square feet of surface working with 
water at 60 deg., and the other with 1000 square feet 


of surface working with water at 120 deg. It is, how- | 


ever, unnecessary to reason the point, because experi- 


DIAGRAMS FROM L. & 8.W. FOUR-CYLINDER LOCOMOTIVE 


certain to supersede the two-cylinder engine. To name 
only two, all the steam stresses are halved, and the 
reciprocating masses are automatically compensated. 
Mr. Drummond has done wisely to utilise the system. 

So much premised, we may now proceed to draw a few 
lessons from the diagrams and charts given on this and 
the next page. 

A comparison may be drawn between the results 
obtained in actual work and those obtained on the testing 
apparatus used by the Pennsylvania Railway Company 
at St. Louis and by the Great Western Railway Com- 
pany at Swindon. Of course, Mr. Drummond’s results 
are more instructive, because they include all the normal 


road resistances; but they are all none the less very | 


| mueh in accord. 

Let us, to begin, take the indicator diagrams, of which 
we publish eight, with a profile of the line, from which 
the places where they were taken—in each case four 
clunlidesnenake—-0ill be seen. These diagrams have been 
| selected from a large number, as being typical. We see 
| here how the diagram becomes leaner and leaner as the 
speed augments. Contrast, for example, the diagrams at 
21:4 miles per hour and 100 revolutions per minute with 
those at 39°6 miles and 185 revolutions per minute. We 
see that in the first case the terminal pressure when the 
| exhaust port opened was fairly high, but in the second it 


ments made over and over again with the utmost care | has dropped almost to nothing. But the indicated horse- 


show that even 
eylinde 
ina single-cylinder engine of the same power. Indeed, 
18 notorious that the high-pressure cylinders of marine 


in triple-expansion engines 


it 


the total'| power is nearly the same all through, the higher piston 
r condensation is just about the same as it would | speed compensating for the fall in pressure. 


A little thought will show that the boiler representing 
the ultimate standard of power, there must be some speed 


| 


engines always work wet. The economy of the compound | at which, and at which only, the maximum power of the 


marine en 
cipal of which are hi 
capacity, 

To sum up, 


l whether it is or is not right to compound a | steam than the boiler can supply, the 
Scomotive depends on the average terminal pressure dic- | If it uses less, then the safety valve wi 


gine is due to quite different factors, the prin- | engine can be developed. This speed will be that at which 
gh pressure and augmented cylinder | the boiler pressure can be maintained at the highest 


If the engine uses more 
ressure will fall. 
blow off. Pro- 


| possible point by the fireman. 


tated by the conditions of traffic. It may be said that | fessor Goss, as has been previously stated in our pages, 
much of the work done by Mr. Drummond’s engine will | has shown that for engines of normal proportions the 


Swain Sc. 


about } ton during the run down the last two miles, 
when a speed of 75 miles an hour was attained. The 
next mile, up 1 in 100, was obviously climbed by the 
momentum of the train, and the important part this 
played is illustrated, by the curious want of relation 
between the profile of the line and the traction curve. 
Thus we find a considerable, though very variable, pull 
while running down 1 in 100, and scarcely any pull when 
climbing 160. We have in this chart an excellent illus- 
tration of the part played by acceleration and retardation, 
vis viva, and inertia during the progress of a train, to say 
nothing about wind, curves, and road resistance. The 
chart further shows how difficult it is to establish 
any trustworthy law of train resistance. One thing 
is very noticeable, namely, the fact that at no time 
during the run did the draw-bar pull fall to zero. The 
train never pushed the engine. The regulator was kept 
full open all the time; but at the highest velocity the 
engine could do little more than keep out of the way 
ofthetrain. The extraordinary variations in pull between 
the 114th and 116th mile posts—repeated between 
126th and 127th—were no doubt due to defects in the per- 
manent way. There were no dashpots on the tracto- 
meter, which consisted simply of a calibrated Timmis 
spring. The total play allowed was about }in. between 
zero and 5 tons. 

Another point of interest is the close relation between 
the vacuum and the temperature in the smoke-box. They 
| responded to each other promptly and closely. The fact 
that the smoke-box temperature did not exceed 750 deg., 
and that for only a single mile, is satisfactory evidence 
that the boiler is very economical; its economy being 
no doubt due to the water tubes in the fire-box and the 
equalising action on the draught of Mr. Drummond’s 
spark arrester. The boiler pressure was 175 lb. = 190 lb. 
absolute, corresponding to a temperature of 377 deg., or 
within 373 deg. of that in the smoke-box; but for many 
miles the smoke-box temperature did not exceed 500 deg., 
or only 123 deg. above that of the steam. 
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We have only glanced at a few points of interest. We 
have said enough, however, to show that the charts will 
very well repay careful examination. It only remains 
to add that the experiments were made with a special 


DOCKYARD 


08 


ee, 


| @ 2lin. stroke. The pump bodies are of cast iron lined with | with brass. The suction and delivery valves have bodies of 


rods are of naval brass, with stuffing-boxes and glands bushed ' gun-metal, and a relief valve is fitted to each pump. 


train on Sunday, February 2nd, the only day when a | 


clear track could be had. The engine was fitted with 
the most improved recording apparatus, and was in the 
hands of an experienced and competent staff of observers. 

The runs were as follows :—From Salisbury to Honiton 
with twelve coaches, then back to Axminster; then the 
engine took ten coaches up the bank to Honiton, then 
back to Axminster again, and took fourteen coaches up 
the bank and right through to Exeter. No records were 





taken on the return journeys, the gradients being com- | 


paratively easy. 
The charts show the results of the three trips with 


loads of twelve, ten, and fourteen coaches respectively. | 
All the particulars of the indicator diagrams regarding | 


speed and where taken, Xc., are given in the indicator 


diagram chart. 





HYDRAULIC PUMPS AT CHATHAM 
DOCKYARD. 


Two hydraulic pumping engines have recently been 
supplied by John Abbott and *Company, Limited, of 
Gateshead-on-Tyne, and erected by them at the Chatham 
Dockyard to the order of the Admiralty. Each engine is 
capable of delivering 150 gallons of water per minute against 
a pressure of 7501b. per square inch, with a steam pressure 
of 1201b. per square inch. The engines are of the vertical 
compound condensing type with differential rams direct 
driven from the crosshéads. ,The steam cylinders, 13$in. in 
diameter and 27in. diameter, with a stroke of 2lin., are 
separate castings bolted together, and are fitted with 
separate liners which are steam jacketted. The high- 
pressure cylinder is fitted with a piston slide valve, 
the low-pressure cylinder having a flat D valve with 
a relief frame on the back. The cylinders are covered 
with asbestos millboard and lagged with planished steel sheet- 
ing. The cast steel pistons are of conical form. The piston- 
rods are of mild steel, and the stuffing-boxes are fitted with 
metallic packing. The connecting-rods are of mild steel, 
made in sectiors to clear the pumps, both ends being fitted 
with adjustalle brasses, whilst the crank pin is lined with 
white metal. The crossheads are of forged steel, the pins 
being fitted with gun-metal slippers faced with white metal. 
The guides are of cast iron with large surface, and they are 
fitted with front pieces for the return stroke. The crank 
shaft is of forged steel, the cranks being placed at right 
angles. The bed-plate is of the box type inone piece. The 
front columns supporting the cylinders are of forged steel, 
and the back columns are of cast iron of box section, with the 
crosshead guides bolted on their faces. A heavy fly-wheel is 
provided, and provision is made on one side for barring the 
engine by means of a lever and fulcrum brackets. The 
engine is fitted with a Porter centre weight governor, and an 
automatic control gear, actuated by the rise and fall of the 
accumulator, is arranged to have a superior control over the 
governor. Each engine has two double-acting force pumps 
of the differential type, worked direct off the crosshead with 
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Sopa The plungers are of rolled gun-metal, and the | cast iron, the valves and valve seats being of special hard 
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RAILWAY MATTERS. 


Ir is reported that the Belgian State Railway has 
contracted for 160,000 tons of small coal at 12s, 3d. per ton c.i.f 


Tar Indian Colliery Syndicate has arranged with the 
Bengal-Nagpur Railway for the construction of an assisted siding 
to serve its Doongree and Jorapukhar coal properties. 


Tue London, Tilbury, and Southend Railway Company 
has decided to build a new station at Southminster, which will 
sorve the golf course.which has recently been opened at Thorpe Hall. 


Tur Mexican Government have prepared a plan for the 
readjustment and fusion of the Mexican Central and National 
Railroad Companies into a new company, to be called the National 
Railways of Mexico, 


Last Monday a tramear parcels express was com- 
menced by the South Metropolitan Company in connection with 
the services of cars betweeu Croydon and Wallington, Carshalton, 
Sutton, Mitcham, Tooting, and Penge. 


Ix connection with the railway which is to run south- 
west from Dalby, and which the Queensland Government proposes 
to build, farmers from Victoria have already been selected for 
settlement over 750,000 acres in the district to be opened up by 
this line. 

Tue Board of Trade have recently confirmed the under- 
mentioned Order, made by the Light Railway Commissioners : 
London United Tramways Light Railways (Extension of Time) 
Order, 1908, amending the London United Tramways (Light Rail- 
way extensions). 

Tue first one of the 200 all-steel passenger cars ordered 
by the Pennsylvania Railroad last year has just been placed in 
service between New York and Philadelphia. This coach is 70ft. 
Apart from the-mahogany window sash and seat frames, 
It seats eighty-eight 


long. f 
there is no wood whatever in the coach. 
persons, and weighs 53 tons. 


A crrcuuar is being sent to local authorities relating to 
the use of salt for the purpose of melting snow on tramway tracks, 
and pointing out that the practice causes the melting snow and 
sa't to enter the conduits, resulting in short circuits and disloca- 
tion of the tramway service. Under these circumstances the 
authorities are asked not to use salt. 


Tue London County Council has, on the reeommenda- 
tion of its Highways Committee, resolved to communicate with 
the Bosrd of Trade and the road authorities concerned with a 
view to the adoption of the underground conduit system of electric 
traction upon the existing tramways from Lavender-bill, id 
Queen’s-road, to Chelsea Bridge, at an estimated cost for track 
work, cables, &e., of £53,013. . 

TuE Belgian Legation at Copenhagen reports that the 
Folketing has passed the third reading of a Bill relative to the 
completion of the Danish railway system. It is:intended to 
duplicate certain State lines, to establish new ones. and to pur- 
chase »thers, and provision is made for subsidising thirty-five 
private lines. The law also authorises the creation of a number of 
electric lines, which will not receive State aid. 


Ir is stated that there is a rumour in Calcutta as to the 
possibility of an amalgamation of the Eastern Bengal and the 
Bengal North-Western Railways, the latter company being pre- 
pared to take over in whole or in part the State line. A more 
important suggestion, moreover, is that the Bengal North-Western 
tailway would be willing to find funds for a great bridge over the 
Ganges at Saraghat, which is estimated to cost not less than a 
million sterling. 

Tue first passenger train of the Shiré Highlands Rail- 
way arrived at Blantyre (Nyassaland) on April Ist, conveying the 
Governor. There is great rejoicing at the completion of the line. 
The railway, which is now completed, is 100 miles in length, and 
connects Port Herald and Chiromo, on the Shiré (a navigable 
tributary of the Zambesi), with Blantyre, the capital of the Pro- 
tectorate. It is proposed eventually to continue the line to Zomba 
and Lake Nyassa. 

Ir is stated, says Electrical Engineering, that the 
St. Paul, Minneapolis, and Seattle Electric Railway Company, 
recently incorporated to build an electric railway between Twin 
City and Puget Sound, will shortly commence laving the track for 
the first section. The line will be 1650 miles in length, and it is 
anticipated that the first division to the Red River Valley wil! be 
completed in eighteen months The route adopted will be 200 
miles shorter from St. Paul to Seattle than either the existing 
Northern Pacific or the Great Northern Railways. The line will 
be double track, and the third rail system is to be used throughout. 


Unper the estimates of the Ministry of Ways and 
Communications for the year 1908 the railway lines in Russia 
owned and worked by the Government will extend over a length 
of 27,458 miles. In these figures are included the following lines, 
some of which have recently been completed and opened for 
traffic :—St. Petershurg-Viatka line, Bologoe-Siedlets line, the 
southern section of the Orenburg-Tashkent line, Oulukhanlu- 
Djulfa line, Moscow Circular Railway, Kherson-Nikolaiev line, and 
the Grodno-Mosti line, a total length of 2423 miles, the total cost 
of the construction of which is estimated at 359,000,000 R., or 
£37,789,473, 

Iv his report regarding the working of the Liverpool 
Corporation trams, Mr. C. W. Mallins states that during 1907 the 
passengers numbered 124,643,259, the receipts amounted to 
£572,822, and the mileage run aggregated 12,231,799. The 
increases over 1906 were :—Passengers, 1,948,711, equal to 1°59 per 
cent.; receipts, £9045, equal to 1°60 per cent.; and mileage, 
115,865, equal to ‘95 per cent. The average earnings per car-mile 
were 11°24d., as against 11°17d. in 1906. The traffic receipts and 
car-mile earnings, together with the number of passengers carried, 
are the highest recorded in connection with the Liverpool electric 
tramways. The receipts exceeded those of 1905 by £22,738, 


A NovEL type of locomotive fire-box is being introduced 
on a number of engines now under construction at Belfort for the 
Paris-Orleans Railway. The demands on the boiler will be very 
great, and the size of the fire-box has, therefore, been increased 
by spreading the rear half of the fire-box out over the full width 
of the locomotive frames. The front half of the fire-box rests 
between the frames in the usual way, and at the bottom front end 
is 3ft. 11}in. wide, whilst the width cf the fire-box at the rear, 
where it spreads out over the frames, is no less than 6ft. 64in. 
The width of the top of the fire-box is 5ft. 8jin. all along. The 
bottom length of the fire-box is 10ft. 2in., its depth at the rear 
, =~ bs below centre line, and at the front 5ft. llin. below 

‘ntre line, 


Tue American Consul at Valparaiso reports that the 
Chilian Government has commissioned an American electrical 
engineer to study the feasibility of changing the first and second 
Sections of the State railways for the use of electrical instead of 
steam power. It seems that the project might be very practical, 
as there are several good streams crossed by the railway lines that 
have their sources in the regions of perpetual snow along the 
Cordilleras that must have ample fall for limitless power possibili- 
ties. ‘The first section connects Valparaiso with Santiago, and is 
about 100 miles long, and the second section extends from Santiago 
jo Conception, and is about 350 miles in length. Double track is 
eing Jaid on the.first section. At present the coal bills for the 


NOTES AND MEMORANDA. 


Water from the salt springs at Kibero, Uganda, is said 
to contain 24 1b. of salt per gallon, and to be capable of yielding 
about 96, tons of salt yearly. 


Tue quantity of lignite raised from the mines in Prussia 


during January last is returned at 4,772,057 tons, as compared 
with only 4,354,010 tons in the corresponding month of last year. 





Sivce the Walton reservoirs were brought into use, a 
very marked improvement in the quality of the water from the 
Southwark and Vauxhall division works at Hampton has taken 
place, 


Aumost the entire German production of manganese 
ore is obtained from the neighbourhood of Coblenhz. The —— 
mines are the consolidated Schlossberg, Amalienshéhe, Concordia, 
and Elisenhihe. The ore usually occurs in pockets. 


Our exports of iron and steel and manufactures thereof 
for February amounted to £3,008,082; of other metals to 
£727,098 ; of cutlery, hardware, &c., to £453,484; of machinery 
to £2,337,887 ; and of ships to £458,567. : 


Tue first hydro-electric station in Japan has just been 
opened on the river Ugigawa, Japan. The normal capacity of 
the station is 18,000 kilowatts, six -kilowatt alternators being 
installed, with supply current at 6600 volts and a frequency of 
50. 


A metuop of blueing small steel goods by dipping is to 
melt saltpetre in an iron pot, then immerse the previously polished 
and cleaned articles until sufficiently blued. The goods should 
then be removed and cooled in petroleum and afterwards dried 
out in sawdust. 


THE fuel resources of Eastern Canada, with the excep- 
tion of the peat deposits, are practically limited to the carboniferous 
areas of Nova Scotia and New Brunswick, while in Western 
Canada they are almost completely confined to rocks of Cretaceous 
and Tertiary age. 


Tue tonnage of Russian sea-going mercantile steamers 
at the close of last year is said to have amounted to 466,900 tons, 
having increased during the last ten years by no less than 287,700 
tons. The tonnage of sailing vessels plying under the Russian 
flag is given as 564,900 tons. 


Ir is reported that natural gas in abundant supply has 
been struck in the Riding Mountains district of Canada. A 
Government boring plant has been at work for some time ata 
spot 18 miles north of Neepawa, and at a depth of 150ft. gas has 
been struck in such quantity that when it was lighted flames shot 
up 20ft. or 30ft. into the air, and the roaring could be heard at a 
considerable distance. 


THE production of sulphate of ammonia in Germany 
is stated to have more than doubled within five years, i.e., from 
140,000 tons to 287,000 tons. The output of the Gelsenkirchen 
Mining Company was last year 17,420 tons, compared with 16,399 
tons in 1906, and that of the Consolidation Company 4674 
tons, against 4205 tons ; the latter concern put 45 new coke ovens 
into operation in January last. 


Tue value of the minerals won in New South Wales 
during 1907 was the largest on record, and was equal to 
£10,295,290, there being the large increase of £2,382,574 over the 
value for 1906. To the total, gold contributed £1,050,730, which 
was lower than in 1906; silver and silver-lead, £3,915,946 ; coal, 
£2,922,419-—both the largest on record; and copper, £727,774. 
The largest increases during the year were shown in silver-lead 
and coal. 


A PATENT has recently been taken out for a frequency 
converter consisting of two rotary converters mounted on the same 
spindle. The current to be converted is sent into the slip rings 
of one of the machines, and the direct current produced is then 
sent into the commutator of the second machine having a different 
number of poles, which finally delivers the alternating current of 
altered frequency. Both machines can be compounded on the 
direct-current side. 


THERE is at present in the Alpine coast region of 
France an extensive network of power mains interconnecting 
several hydro-electric stations, and designed primarily to supply 
energy to Nice, Monte Carlo, Cannes and Marseilles. Three new 
plants are to be erected for supplying the last-mentioned town, 
and will consist of a 20,000 horse-power plant at Aiguines, an 
18,000 horse-power plant at Ventavon, and a 15,000 horse-power 
plant at Bultane. The transmission voltage is 50,000. 


Some time ago the Electrical Review of New York 
gave an account of the physical and electrical properties of fine 
wire insulated by means of a firmly adherent film of a special 
enamel and made by the Western Electric Company, of Hawthorne, 
Ill. The covering is said to be able to withstand a temperature of 
500 deg. Fah., and is unaffected by the humidity of the atmo- 
sphere. The insulation resistance is very high, and the film itself 
is said to be insoluble in alcohol, benzene, turpentine, and petro- 
leum. 


AN ejector was recently used in cleaning out two con- 
crete basins forming a part of a cooling tower plant. Each basin 
was S0ft. by 100ft. by att. deep, and formerly a large force of men 
was required for cleaning them. The ejector now employed for 
the purpose consists of a din. pipe with one end flared slightly, into 
which opening a nozzle is inserted afew inches. This nozzle is 2in. 
pipe drawn down to lin. All the water in each basin was removed 
in two hours, and all dirt and rubbish that would pass through the 
5in. pipe was also removed. 


Ir is stated in an article on land wireless telegraphy 
appearing in the Journal of the United States Artillery that a 
promising electric power equipment for field sets is a hand-driven 
dynamo. Several of these have been tried. The dynamo is 
mounted on a collapsible iron stand about elbow height, with two 
handles projecting on opposite sides, Two men working rather 
vigorously can develop the 16 volts and 8 ampéres (128 watts) 
required when the key is closed, and when the pauses are con- 
sidered, can work it for some time. The latest pattern of this 
when packed in the cases weighs 130 lb. 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 415 vessels 
of 847,501 tons gross under construction in the United Kingdom at 
the close of the quarter ended 31st March, 1908. The tonnage 
now under construction is 101,000 tons less than that which was 
in hand at the end of last quarter, and 459,000 tons less than’ that 
building twelve months ago. No such decrease in the shipbuilding 
industry luring a period of twelve months has occurred since 
September, 1884, when the reduction in tonnage, as compared 
with September, 1883, amounted to over 469,000. 


THE British Vice-Consul at Rio de Janeiro reports that 
the whole of the elevated ion constituting the centre of the 
State of Minas Geraes, Brazil, is notably rich in iron ores, whose 
purity is remarkable, but the difficulty remains that the iron 
cannot be converted on the spot into commercial products until 
some economical method of smelting is discovered. It is said that 
electricity would be too expensive, but, with the existing water 
power, it seems that this would be the best solution unless the 
price of coke is considerably reduced. The school of mines at 
Ouro Preto is shortly going to make some experiments. in 


MISCELLANEA. 


Tue Transvaal Government intend to construct a 
— road from Pretoria to the Yokeskei River, close to Johannes- 
urg. 
Tue Cunard Company announces officially that the 
Mauretania’s speed from New York to Queenstown on its recent 
voyage was 24-08 knots, 


A GaSHOLDER for 8,000,000 cubic feet which is being 


erected at Redheugh, Newcastle, will be, we believe, the largest 
spiral guided holder yet built. 


Tue Governor of the Gold Coast reports that the 
output of gold from the Colony, including Ashanti, during the 
month of March, amounted to 27,235 ounces valued at £106,346, 
and concentrates £2500 sterling. 





Kent County Council offer to pay half the cost of tar 
inting the main roads, providing the amount does not exceed 
per yard. The urban authorities say the offer is inadequate, 

as the motor car traffic is greatly increasing. 


A 320rT. span is reported to have been designed for the 
reinforced concrete Grafton Bridge, near Auckland, New Zealand. 
The total length of the bridge will be 910ft., and the height of the 
roadway above the deepest part of the gully 147ft. 


Tue Society of British Gas Industries has sent a protest 
to the Home Secretary regarding the proposed Coal Mines (Eight 
Hours) Bill, which they state will impose great difficulties on manu- 
facturers generally who depend for their existence aad prosperity 
on coal, 


Ir was announced at last Tuesday’s meeting of the 
London County Council that the new tunnel under the Thames 
from Rotherhithe to Shadwell will be opened to the public on 
June 12th, and that the Prince of Wales has consented to perform 
the opening ceremony. 


Lectvurine before the Institution of Electrical Engineers 
Sir William Preece said that the proposal to make the metrical 
system compulsory seemed scarcely within the range of practical 
politics at present, for the Anglo-Saxon race of manufacturing 
engineers were nearly all opposed to it. 


TuE Scottish Coal Conciliation Board sat for several 
hours in Glasgow last Monday afternoon to consider the claim of 
the masters for @ reduction in the men’s wages of 124 per cent. 
The meeting again failed to come to an agreement, and the 
delegates adjourned to meet under a neutral chairman. 


Tue Comptroller-General of the Board of Trade, in a 
circular issued on March 31st, asks local authorities to furnish him 
with information under the Census of Production Act, 1906, as to 
persons who are not builders by trade carrying out building opera- 
tions within the districts of the authorities during the year 1907. 


DetTaILeD reports received from the Black Sea coast 
and the Caucasus affirm that endeavours to cultivate and naturalise 
there the india-rubber tree known as ‘‘dichopsis gutta” are 
proving eminently successful. Considering how very restricted is 
the geographical distribution of gutta-percha trees, great import- 
ance is attached to this discovery. 


An inland waterway is projected by the State of New 
Jersey along its coast. It is estimated that by dredging the 
shallow channels connecting the bays and inland lagvons a continu- 
ous inland waterway 100ft. wide and 6ft. deep could be made from 
Cape May to Bay Head at a cost of £55,600. The principal users 
of such a waterway would be pleasure craft, but there would be 
some fishing and freight vessels. 


Ir is reported from Albany that powers are to be 
granted for the increase of the limit of indebtedness of New York 
City, so as to permit the expenditure of £25,000,000 on subway 
construction. It is stated that an agreement has been come to 
between the representatives of the city and the State as to the 
arrangement of this maximum figure, and the Legislature will pass 
a Bill to this effect immediateiy. 


Works of an extensive character will shortly be 
commenced by the Leicester Corporation, extending from Sawley, 
Derbyshire, to Hallgates, near Leicester. Two service reservoirs, 
having a total capacity of 7,000,000 gallons, have to be constructed, 
together with the laying and jointing of about thirteen miles of 
32in. cast iron mains, the construction of valve houses, washouts, 
bridges, stee] pipes, telephone cable, and workmen’s houses. 


A rReEPorT from Rome states that the International 
Congress of Mathematicians was opened last Monday morning at 
the Capitol. Signor Rav+, Minister of Public Instruction, the 
Mayor of Rome, Signor Blaserna, Vice-president of the Senate, 
the Rector of the University of Rome, Professor Volterra, the 
mathematician, and a numerous body of the members of the con- 
gress from all parts of the world were present at the ceremony. 


Proressor Vivian Lewes has reported that the gas 
supply to the City 2f London for 1907 was of the most satisfactory 
character, as the average minimum illuminating value of the gas 
at all the stations was half a candle above the statutory require- 
ments. The gas was daily tested at three offices in different parts 
of the City. Last year there were 2781 Parliamentary tests of 
illuminating power, 927 flat-flame tests, 927 determina‘ions of 
heating value, and 927 tests for sulphur compounds, &c. 


Tue keel of the Vanguard, the seventh Dreadnought to 
be laid down for the British Admiralty, was laid last Friday at the 
yard of Vickers, Sons and Maxim, Barrow-in-Furness. This 
battleship is sister ship to the St. Vincent and Collingwood, and 
includes all the improvements suggested by recent experiments. 
Her tonnage was or‘ginally 13,250, but it will be increased rome 
hundreds of tons owing to there being several alterations in the 
lans since tenders were invited. She will be 10ft. longer and 2ft. 
Cloner than the Dreadnought, and will be more powerful. 


Tue report of Major A. Cooper-Key, who was appointed 
by the Home Secretary to inquire into the circumstances attending 
the recent explosion which occurred in the press-house of the 
factory of Messrs. Kynoch, Limited, at Worsboro’ Dale, near 
Barnsley, on December 12th last, and which resulted in the death 
of two men, has been issued. After an exhaustive inquiry, 
the inspector concludes that there is no means of ascertaining 
definitely the cause of the accident, but considers that a spark 
from the chimney, or the presence between the press plates of the 
hydraulic press used in the process of manufacturing gunpowder 
of a small particle of grit or other foreign substance, might 
possibly have been the cause of the explosion. 


A prosect for generating electricity by means of peat 
recently came before a Select Committee of the House of Com- 
mons. The Dublin and Central Ireland Electric Power ened 

ny is seekin wers to supply electricity to portions of the 
pare Al of Dublin, Kildare, Queen’s County, and King s County, 
and has arranged to purchase 500 acres of peat bog in the district. 
Hitherto one of the chief objections to the use of peat for generat- 
ing power has been that it contains 90 per cent. of moisture, ard 
is expensive to dry. The promoters propose to use a process 
by which 50 per cent. of the moisture in the peat is retained, and 
by-products such as sulphate of ammonia, which alone, it is said® 
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TO CORRESPONDENTS. 


we Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

fe All letters intended for insertion in Tus Encaineer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ication, but asa proof of good faith. No notice 
whatever can be of anonymous communications, 

pe We cannot undertake to return drawings or momuscrivts ; we must’ 
therefore, request correspondents to keev copies. 


REPLIES. 


A. J. P.—The great thing to take care of is that everything is perfectly 
level. If you do not do this you are certain to have trouble with heat- 
ing. The bearings you inquire about will do excellently for the purpose. 
The number of revolutions you suggest is too high by 50 per cent. You 
will gain nothing by running at such a speed. 

*, G.—In all such machines it is desirable not only to leave one end of the 
table free so that it may expand and contract as it pleases, but the table 
itself must be carefully designed or it will not retain its perfect flatness. 
Considerable experience is required to design any of these highly 
accurate machines, and we should advise you to purchase one froma 
recognised maker, rather than attempt to construct it yourself. 


INQUIRIES. 


- 


MENZIE’S PISTON RINGS, 
Sir,—Can any of your readers inform me who are the makers of Menzie’s 
piston rings for steam engines, and whether they have any London agents? 
J. A. P. 


April 7th. J. 
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The Port of London Bill. 


Mr. LLOYD-GEORGE’S scheme for the improve- 
ment and better administration of the Port of 
London has now been placed before Parliament, 
and the details of his proposals may be viewed in 
The Government Bill was intro- 
duced in the House of Commons by the President 
of the Board of.Trade on April 2nd under the “ ten 
minutes” rule; Mr. Lloyd-George was therefore 
unable to describe his proposals at length, or to do 
more than sketch the general principles of the 
measure. Adescriptive memorandum prepared by 
the Board of Trade, as well as the Bill itself, has, 
however, now been issued. 

Less than a month before the introduction of the 
Bill the decision of the London County Council to re- 
fuse the guarantee of the capital and interest of the 
Port Stock, except on terms which the Government 
felt themselves unabletoaccept, was announced. Mr. 
Lloyd-George’s negotiations with the dock com- 
panies on a definite basis could not be carried out 
until this decision was announced, yet he has found 
it possible to conclude terms of purchase with the 
three dock companies which are alike reasonable, 
fair, and satisfactory to the stockholders and the 
public. The acceptance by the directors of the 
Surrey Commercial Dock Company of the terms 
offered them was only intimated to Mr. Lloyd- 
George on the day of the introduction of his Bill. 
One of the principal difficulties in the way of a 
satisfactory settlement is thus removed. There is 
not the slightest doubt that Mr. Lloyd-George has 
prepared a scheme which, taking it all in all, is 
superior to any with similar object which have pre- 
ceded it. He has dealt with the financial features 
of the question in a manner which will avoid 
serious criticism. Finance has been the weak 
point in earlier proposals and the rock upon which 
previous schemes have come to grief. Everyone 
who has the well being of the Port of London and 
the trade of the country at heart will—whatever 
his political feelings may be—regard this measure 
as one of the most important introduced this 
session. The question is not a political one in any 
sense, and, by avoiding all approach to municipalisa- 
tion, the Bill will evade party criticism on that 
score. In many respects Mr. Lloyd-George has 
necessarily followed the recommendations of the 
Royal Commission on the Port of London and the 
lines of earlier Bills, but it is in the small differ- 
ences which he has been able to introduce in the 
present Bill that he has shown his great powers of 





adaptation of means to ends. The measure as it 
now stands is yet another instance of the business- 
like qualities as an administrator which Mr. Lloyd- 
George has shown during his tenure of office at the 
Board of Trade. 

It is now fully eight years since the problem of. 
the Port of London began to loom large as a feature 
in the government of the metropolis which would 
have to be settled one way or another on broad and 
comprehensive lines. In 1900 the London and 
{India Docks Committee introduced a Bill by which 
they sought powers to tax barges in their docks and 
goods in those barges. This Bill was, however, 
withdrawn on the promise of Mr. Ritchie, then 
President of the Board of Trade, to appoint a Royal 
Commission op the Port of London. Since then 
the further development of the port has been, to all 
intents and purposes at a standstill pending the 
inevitable but long-delayed reconstruction and re- 
arrangement of the governing authorities of the 
river. The report of the Commission, which was 
unanimous, was issued in June, 1902. The recom- 
mendations included the creation of a single public 
authority for the Thames below Teddington, and 
the transfer to it of—inter alia—the powers and 
property of the Thames Conservancy in relation to 
the river below Teddington, the London and India, 
Surrey Commercial, and Millwall Docks Companies, 
and the Watermen’s Company. The Commissioners 
also recommended that the authority should have 
further capital powers of four and a-half millions, 
and that there should be a free grant of two and 
a-half millions by Londcn for improving the 
channel. Additional revenue, if required, was to 
be provided by dues on goods, and the stock issued 
for purchasing the dock companies and providing 
the further capital required was to be guaranteed 
by the County Council or city, or both. The price 
to be paid for the undertaking was to be settled by 
arbitration. In the following year the Government 
of the day brought in a Bill based on the recom- 
mendation of the Commission, which reached the 
Committee stage but was eventually dropped. In 
1904 the London and India Company introduced a 
Bill, which was withdrawn before the second reading, 
imposing port dues at the Liverpool rates on 
goods imported oversea; the dock companies 
getting the dues on goods unshipped in the 
docks and the Conservancy the dues on goods 
unshipped in the river. It was also proposed 
to tax barges in the docks. In 1905 the London 
County Council brought in a Bill following the 
general lines of the earlier Government Bill, but 
giving themselves a majority on the Port Authority, 
and providing for increased dues on ships in place 
of dues on goods. This Bill, like its predecessors, 
failed to become law. In the same session the 
Thames Conservancy obtained powers to borrow 
£200,000 for the improvement of the channel, and 
to double the dues on ships for three years. In 
1907 the London and India Docks Company again 
promoted a Bill similar to that which they had 
introduced in 1904, but modified in some details. 
Their proposals were dropped after second reading, 
when Mr. Lloyd-George promised to bring in a 
comprehensive measure in the present session. 
Concurrently with the notice of the Government 
Bill, which is now before the House, the Docks 
Company and the Conservancy, evidently with the 
desire to be prepared for any eventualities, promoted 
Bills of their own, the first of which is practically 
identical with the proposals of last year. Such, in 
brief, is the history of the numercus abortive 
attempts of the past eight years to legislate for the 
better government of the Port of London. Out of 
all these proposals the only practical benefit has 
been the commencement by the Conservancy of the 
dredging of a deep channel between the Nore and 
Gravesend. 

It is agreed on all hands that a settlement of the 
question of the future administration of the Port of 
London is urgently required. The Royal Com- 
mission reported as long ago as 1902 that the port 
“is in danger of losing part of its existing trade, and 
certainly part of the trade which might otherwise 
come to it ’’ by reason of the inadequacy of the river 
channels and docks; also that the port has shown 
signs of losing that “‘position relating to other 
ports, British and foreign, which it has held for so 
long.’ In the words of the Board of Trade memo- 
randum :—" A settlement is more urgent now than it 
was when the Commission reported. London has a 
smaller share of the trade and shipping of the 
United Kingdom than it had fifteen or sixteen 
years ago. The position of London relatively to 
that of its principal competitors abroad is perhaps 
even more important, and the extensive improve- 
ments effected, and to he effected, at Hamburg, 
Antwerp, Rotterdam, and other foreign ports, will 
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make their competition more and more formidable.”’ 
Numerous schemes for the extension of facilities in 
the port have been brought forward in the last 
decade, some having as their object the construc- 
tion of new docks, others the provision of deep- 
water wharves and improved railway connections. 
With the uncertainty that has hitherto existed 
nothing has resulted from these proposals, which 
remain schemes andno more. For instance, at least 
three feasible schemes for providing deep-water 
wharves or quays on a large scale in various parts 
of the lower river have been put forward, but the 
lack of support, financial and otherwise, has pre- 
vented anything further being done to carry them 
into effect. There is no doubt that the question of 
the relative advantages of deep-water wharves and 
docks is one which will come prominently to the 
front as soon as the port question is definitely 
settled. There are advantages and disadvantages 
connected with deep-water wharves in the tideway 
which need to be very carefully considered. On 
the one hand, the possibility of comparatively cheap 
construction, ample depth of water, and suitable 
railway connections; on the other, the great rise of 
tide, 21ft. at springs, the disinclination of shipowners 
and ship masters to moor large vessels alongside 
wharves in a rapid tideway and in somewhat ex- 
posed positions, are all matters which will have to 
be seriously weighed. Happily for him, Mr. Lloyd- 
George has had no occasion, in formulating his 
scheme, to consider the details of the further ex- 
tension of accommodation for shipping, and such 
questions must be left in the hands of the future 
Port Authority and to private enterprise. 

As to the actual proposals of Mr. Lloyd-George’s 
Bill, these will be found set forth in full detail in 
the Board of Trade memorandum to which we have 
referred. Generally he has followed the lines 
indicated in his speech of last year, when he made 
the promise which he has now redeemed. In brief, 
he proposes, first, to divide the river for adminis- 
trative purposes into two parts, the upper river 
above Teddington to be controlled by a re-constituted 
Conservancy ; the lower river from Teddington to 
a point 51 miles below London Bridge to be under 
the New Port Authority; secondly, to constitute a 
Port Authority which will take over the duties and 
property of the Thames Conservancy, the three 
principal dock companies, and the Watermen’s 
Company, so far as they relate to the river below 
Teddington ; thirdly, to authorise the issue of two 
classes of Port Stock—not guaranteed—respectively 
bearing interest at 4 per cent. and 3 per cent., which 
will be devoted to paying for the properties acquired 
on terms which have already been arranged and for 
future improvements; and, fourthly, to continue 
the increased duties of tonnage under the Thames 
Conservancy Act of 1905, which at present terminate 
at the end of this year, to unify the tonnage dues 
on ships using the docks, to increase the registra- 
tion fees on barges, and to levy dues on goods enter- 
ing and leaving the port. The Port Authority, 
consisting of twenty-four members, will be partly 
elective and partly appointed. The fourteen mem- 
bers of the former class are to be elected by payers 
of dues, owners of river craft, and wharfingers, and 
there will be a general register of electors. The 
ten appointed members will be representative of the 
Admiralty, Board of Trade, London County Council, 
City Corporation, and the Trinity House. 

Among the miscellaneous powers to be conferred 
by the Bill is a novel one enabling the Port 
Authority to purchase land compulsorily without 
recourse to Parliament, and to impose charges in 
respect of new works. The powers of compulsory 
acquisition of land apply only below Barking 
Creek and are subject to the obtaining of Board of 
Trade orders. The existing revenues of the under- 
takings to be acquired are likely to be sufficient to 
provide the annual interest charge on the stock to 
be issued in respect of them; thus the Port 
Authority will be self-supporting. and the necessity 
of outside financial assistance with the accompany- 
ing outside control is avoided. The constitution of 
the Authority follows the Mersey Docks and 
Harbour Board model in some respects, although 
the appointed element is introduced as well. The 
number of the members, twenty-four to twenty-six, 
is sufficient to constitute a body capable of dealing 
with the question of the port in a businesslike 
manner, and yet fully representative of all interests. 
In the words of Mr. Lloyd-George, “ It is better to 
have a small body to transact business rather than 
to discuss it.” 

There seems to be every prospect that the long 
postponed settlement of the port question will be 
achieved in the present session of Parliament, and 
that by January 1st, 1909, the date appointed in the 
Bill, London will be in possession of a strong and 





efficient port administration under whose direction 
the trade of the river will hold its own and 
increase part passu with the development of other 
great ports at home and in foreign countries. 


Combustion in Locomotive Fire-boxes. 


THE discussion which followed the reading of 
the papers by Dr. Brislee and Mr. Fry before the 
Institution of Mechanical Engineers on the 27th 
ult. by no means exhausted the subject. Mr. Cook, 
representing Mr. Whale, chief mechanical engineer, 
London and North-Western Railway, contributed, 
indeed, a statement of paramount interest, which 
was suffered to pass almost without comment. 
This statement we propose to consider here. It 
referred to the actual performances of two engines 
of the type tested by Dr. Brislee. A practical 
working experiment lasting over a period of five 
months was carried out. It began in October, 
1907, and consisted in running these engines with 
two picked crews on precisely the same roads, and 
under similar conditions. The work consisted in 
hauling each day express trains from Euston to Crewe 
and back, a total distance of 316 miles. The men 
selected for this experimental work were four of 
the most experienced main line drivers and fire- 
men ; they exchanged engines from time to time, 
and the roster was so arranged that both engines 
and men had their equal share of the working of 
each train, by which means identical conditions of 
working the two engines for the period of five 
months were obtained. The “ Precursor” engine 
ran 34,348 miles, and burned 882 tons 5 cwt. of coal, 
equivalent to an average consumption of 57°53 lb. 
permile. The“ Experiment” engine ran 34,013 miles, 
and burned 793 tons Secwt. of coal, equivalent to 
an average consumption of 52°25lb. per mile; 
therefore, the “Experiment” engine, -in the 
five months, saved about 88 tons of coal as com- 
pared with the “ Precursor,” a saving of 5} lb. per 
mile, or about 10 per cent. Mr. Cook draws the 
deduction that the results undoubtedly prove that 
the shallow fire-box and larger grate area produce 
better results than the deep fire-box with the smaller 
grate area. 

We have here an experiment so complete, so pro- 
longed, and so severe that the nature of the inquiry 
cannot be touched by criticism, and yet we cannot 
accept Mr. Cook’s conclusions as presenting the 
last word that can be said about it. We hold that 
the larger the grate of a locomotive can be the 
better, so long as its dimensions suit the fuel to be 
consumed on it. So far, therefore, we are wholly 
at one with Mr. Cook. There is no difference of 
opinion between us. Nevertheless it is by no 
means clear that the saving of 10 per cent. of the 
fuel was the result of burning it on a larger grate, 
and even if it were, we are not justified in drawing 
the general conclusion that for heavy trains and 
high speeds a big grate is of necessity better than a 
small one. All experience goes to show that 
whether it is or is not depends very largely on the 
characteristics of the coal and the skill of the fire- 
man. Omitting the latter factor, however, we may 
remind our readers that, with a dry or non- 
bituminous coal the best results will be got with a 
heavy fire. Indeed, it may happen that steam 
cannot be kept at all with a thin fire. On the other 
hand, with a bituminous coal which makes much 
flame and tends to “run together” on thegrate,a thin 
fire is essential if the best is to be got out of the 
boiler. The London and North-Western coal is 
fairly bituminous, and with heavy fires the use of 
the pricker becomes now and then imperative—the 
fire must be broken up to let air through. But the 
use of the dart or pricker is always to be deprecated. 
In the hands of an inexperienced or flurried fireman 
it can bring about disaster. The large grate may 
very well, therefore, possess distinct advantages, 
but it does not follow that they would be manifest 
if the engines burned Welsh coal which will not 
cake or run together. Indeed, with Welsh coal 
and a sharp draught the tendency is always for 
the fire to lift, with much waste of fuel up the 
chimney. 

But even though we admit that for the coal 
burned the big grate is the most suitable, we still 
have no definite facts to support Mr. Cook’s con- 
tention. Dr. Brislee’s tables will not account for a 
saving of 10 per cent. They show, indeed, that 
with the deeper fire-box thete was more CO, but the 
percentage in both cases was very small. Assuming 
that the economical efficiencies of the two engines 
were identical, it follows that the ‘ Experiment’s”’ 
boiler must have evaporated 10 per cent. more 
water per pound of coal than the “ Precursor” did. 
Unfortunately, we have no data whatever to prove 
that this was the case, for the evaporation was 
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not measured. When we examine the figures 
we find that, after all, thesédifference in grate 
area is not considerable; that of the “Pr. 
cursor "is 22°4 square feet, while that of the 

Experiment” is 25 square feet—a difference 
too. small to effect a saving so large. This 
however, is not all. Through the courtesy of 
Mr. Cook we are enabled to give certain dimensions 
which were not supplied on the 27th ult. In the 
“Precursor ” class the area of the fire bars is 16'9 
square feet, and that of the air space is 5° 5 square feet 
while in the ‘ Experiment” the bar area is 19 square 
feet, and the air space 6 square feet. The bars are 
set closer together in the shallow fire-box, a thing 
which in itself would promote economy by reducing 
the dropping of fuel into the ash-pan; but in our 
opinion the real advantage possessed by the “ Experi. 
ment” lies in the shallow fire-box. Older engineers 
will remember the results obtained with a number 
of London and North-Western locomotives built by 
Mr. McConnell which had fire-boxes abnormally 
deep. These engines could not keep steam until 
the grates were lifted up some 12in., after which 
they gave no further trouble. Now in the “ Pre. 
cursor ”’ class the depth from the centre of the brick 
arch to the fire bars in front is 3ft. 53in., and under 
the tubes 2ft. 6in., while in the “ Experiment” the 
distances are 2ft. 4in. and lft. 53in. Dr. Brislee 
does not appear to have taken these very important 
differences into consideration when he attributes a 
diminution in the percentage of CO altogether to the 
augmented grate area. As far as the fire-boxes were 
concerned the conditions existing in the two boilers 
were far too dissimilar to justify the attribution of a 
difference in the composition of the furnace gases to 
a single factor. Nor is this all. In both engines the 
cylinders are the same size, 19in. diameter and 
26in. stroke. The wheels of the four-coupled “ Pre- 
cursor” are 6ft. 6in. diameter, and that of the six- 
coupled “ Experiment” only 6ft.. The diameter of 
the blast pipe in the first engine is 5tin., and in the 
second Sin. only. As the “Experiment” made more 
revolutions per mile and had a sharper exhaust, the 
draught ought to have been better. But in point of 
fact the smoke-box vacuum was less, a_ result 
attributed to the thinner fire offering less resist- 
ance. But nothing is said as to the relative 
quantities of air admitted through the fire-holes, 
conditions profoundly modifying the vacuum in the 
smoke-box. 

Returning now to Mr. Cook’s figures, it must not 
be forgotten that the boiler pressure in the “ Experi- 
ment” is 185 Ib.as against 175 lb. in the“ Precursor,” 
while the wheels being smaller a less average pres- 
sure would give the required tractive pull, and in 
bad weather the “ Experiment’ would possess a sub- 
stantial advantage in that it would slip less than the 
four-coupled engine. Mr. Cook’s trials were made 
throughout the winter, and we are far more disposed 
to attribute the 10 per cent. saving effected in fuel 
to the use of a third pair of driving wheels than to 
any other single factor. It seems to us clear 
enough that the Experiment is a better locomotive 
as a whole than the Precursor ; and we suspect that 
if the crews were asked for their opinions they 
would be identical with ours. We know that the 
locomotive is a very delicate machine in some 
respects, small modifications in proportions and 
dimensions being often followed by results appa- 
rently quite disproportionate to their causes. But 
none the less do we hold that no one is justified in 
so assuming that the mere increase in the length of 
the grate in the “ Experiment” brought about a 
saving in fuel of over 5 lb. per mile. 

Both the engines are marvellous machines. The 
work done is simply enormous. When we hear 
that 3724 tons behind the tender are taken from 
Crewe to Willesden at an average speed of over 5 
miles an hour, and that time is kept in all weathers _ 
with, on the whole, a little better than punctuality, 
we cannot help being surprised. The fact bears 
ample testimony to the skill of the drivers and 
firemen, for after all, no matter how excellent a 
locomotive may be, the hauling of these enormous 
weights—to a large extent entirely uncalled for— 
is so onerous a task that unless those in charge are 
equally willing and competent to use the engines to 
the best advantage, only disappointment can result. 


The Institution of Naval Architects. 


THE Council of the Institution of Naval Archi- 
tects may be congratulated on the practical 
character of the papers being read during the present 
session. There is a noteworthy absence of the 
abstruse mathematical disquisitions which at one 
time threatened to reduce discussion to a farce. 
As we have before now pointed out, if a paper 1s to 





be a success it must appeal to‘at least a fairly large 
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section of those present to hear it read; and that 
in such a way that they can at once catch the 
author's meaning and express opinions concerning it 
which are based on a competent knowledge not only 
of the subject but of the author’s method of deal- 
ing with it. ; é 

The presidential address, delivered by the Earl 
of Glasgow, is invested with unusual interest in 
that it is the last he will deliver. He has resigned 
a post which he has filled for seven years with infi- 
nite credit to himself and advantage to the Institu- 
tion. In few and simple words he expressed his 
conviction that a younger man, who did not live so 
far from the metropolis, would be better able than 
he was to promote the interests of the Institution; 
and after his resignation had been accepted with 
regret, he announced that the Council had asked 
Lord Cawdor—who had consented—to take his 
place. Besides these events, however, there is much 
in the address which claims careful consideration. 
A great deal of information, it will be seen, has been 
packed into a small space. The author showed that 
the present falling off in the demand for ships is 
simply the result of causes which always work on 
trade, and always will work. At one time we have 
keen demand; then follows over-supply; then 
stagnation; and again a demand. At present we 
have labour troubles confronting us. The northern 
strike is deplorable, and yet by limiting production 
it serves the purpose of indirectly promoting future 
activity. It is to be regretted that the men should 
insist on doing the whole work of adjusting supply 
to demand at their own cost. During the past 
year some fifty per cent. of all the ships built in 
Great Britain and Ireland have been for foreign pur- 
chasers—a fact suggestive of not a little enterprise 
on the part of other nations. 

Passing from such questions, Lord Glasgow told his 
hearers something of what is being done by marine 
engineers. The turbine, he said, has quite supplanted 
the piston engine in the Navy. We venture to think 
that Lord Glasgow’s informaticn on this point is not 
complete. He told his hearers that the 21 knots 
of the Dreadnought is the standard battleship 
speed. But it is by no means certain that the 
great battleship can maintain such a speed for 
even a few hours; and it is an open secret 
that she is very deficient in stopping power. That 
is the defect of the marine turbine, and so far from 
the turbine custing the piston engine, it may be 
foretold, without rashness, that a combination of 
the turbine and the reciprocating engine will 
constitute the propelling machinery of all large 
ships, whether intended for war or peace, in the 
future. Already Harland and Wolff are building 
two large ships on this system for the Dominion 
Line, and rumour states that the White Star 
Company is also about to place orders for some 
very large steamships for the Canadian trade 
which will be propelled by combined machinery—a 
system which, indeed, appears to have been a great 
success wherever it has been tried. The most 
remarkable achievement of the past year has, no 
doubt, been the phenomenal speed attained by the 

Tribal” class of destroyers. The Tartar, whose 
contract speed is 33 knots, actually made one run 
on the measured mile at 37 knots, and her official 
speed is no less than 354 knots. The Swift is the 
first vessel of a new class, being a destroyer of 1800 
tons, with a contract speed of 36 knots. She was re- 
cently launched by Cammell, Laird and Co. at Bir- 
kenhead. In all cases these high speeds have been 
got by the use of oil fuel. Most of the difficulties 
met with in burning it seem to have been now over: 
come. 

His audience were at one with the retiring 
President when he criticised the naval policy of 
the present Government. It forms no part of our 
province to deal with party matters; but we cannot 
allow the very pertinent question which he asked 
to pass without comment. It is a favourite argu- 
ment with the advocates of a cheap Navy that if 
we wanted ships we could build much faster 
than any enemy could. Lord Glasgow asked, was 
this really true? We fear that the reply must be 
that it is not. It was true a few years ago; but 
the world does not stand still, and other nations 
possess the plant and the raw material and the 
energy now which were once lacking. To reckon 
on incapacity in the United States, Germany, or 
France, for the maintenance of our naval superiority, 
Would be nothing short of a criminal blunder. 


The Railway Conciliation Board. 


hk briefly discussed in our issue of March 27th 

€ Board of Trade Return giving the nameg of the 
— elected by their fellows to sit on the concilia- 
ton boards of the Great Eastern Railway. Within 





the last few days the result of the elections on the 
Midland Railway have been issued, and they present 
even more food for bitter thought than did those of 
the Great Eastern. The Midland has been divided 
into six sections or departments—as against four 
of the Great Eastern—which are distinguished by 
numbers and not by names. Each sectional board 
receives delegates from the five districts into which 
the whole system is divided. We take the boards 
in the order in which they are given. The first is 
clearly the locomotive department, and drivers and 
firemen alone presented themselves for election ; 
five drivers and five firemen were elected. Board 
No. 2 represents the signalling department, and the 
ten successful candidates were signalmen. Section 
No. 3 deals with goods, and the bulk of the repre- 
sentatives are goods guards; three shunters were, 
however, successful. The passenger traffic is 
apparently the basis of the fourth section, 
the men returned being for the most part station 
porters and passenger guards. Section 5 represents 
permanent way; gangers, platelayers, and a ballast 
guard being the successful grades. Sectional Board 
No. 6 attends to the interests of draymen, carmen, 
goods checkers, and so on. The most important, 
and the most interesting, feature of these returns is 
the influence that the railway unions have 
succeeded in securing on the Board. We had 
cause to regret, in dealing with the Great 
Eastern Railway, that the unionists were 34 times 
as numerous as the non-unionists. On the 
Midland the condition is far worse, for only a 
single independent man has been successful, and it 
is claimed that his return is due to a mistake in the 
nomination paper; but for this all the seats on the 
boards would have been held by members of one 
or other of the railway unions. The Amalgamated 
Society has been particularly successful, having 
secured seats for no less than fifty-five of its candi- 
dates, and of these four were returned unopposed. 
Hence, as far as the Midland Railway is concerned, 
the men are represented practically wholly by 
unionists, and these, with the exception of four, 
belong to the body which caused the recent 
“erisis.”” How the conciliation boards are to live 
up to their name under these circumstances it is 
difficult to see; it is probable that the most advanced 
views will be presented by the representatives of 
the men, and friction seems to be inevitable. The 
result of the Midland fulfils our worst anticipations, 
and there is only too much cause to fear that 
other lines will follow its lead. 


Loss of the Tiger. 


It is to be feared that the inquest on the unfor- 
tunate men who lost their lives by the collision of 
H.M.S.S. Tiger and Berwick has done little to give 
us a clue to the real cause of the accident. It is 
clear that on a dark and moonless but clear night 
a column of ships in single line were, when moving 
up the Channel at about 10 knots, attacked by the 
destroyers Recruit and Tiger, which advanced to 
meet the line on the port side.. The Recruit 
claimed to have torpedoed the Prince George by 
burning a Very’s light, and held on past the next 
ship, the Berwick, probably in nearly a straight 
line. The Tiger, however, having passed the 
Prince George on the port, turned quickly as if to 
go round the stern of that ship and overtake her 
again on the other side. This manceuvre brought 
her right across the bows of the Berwick, which 
struck her nearly amidships, cutting her in two, 
and sinking her almost immediately. The first 
impression when we hear of unexpected manceuvres 
being performed by small high-speed craft is that 
the steering gear has failed. The rapidity with 
which such boats respond to the helm is well 
known, and even a slight and very temporary defect 
may lead to disaster. We notice, however, that 
the steering gear is reported to have been in per- 
fect order; and though it is possible that it 
jammed below and caused the accident before the 
steersman had time to give warning, on the other 
hand there seems to have been no reason at all for 
starboarding the helm, for, unless the Berwick was 
out of position, the Tiger would have passed her 
safely had she held on in the wake of the Recruit. 
It is, as another solution, possible that the helms- 
men misinterpreted the order, and put his helm to 
starboard instead of to port, with the result that 
the vessel attempted to cross the line instead of 
taking the more obvious course of swinging away 
from it. It is also possible that the commander of 
the Tiger thought the Prince George was the last 
ship of the line, or that he miscalculated in the 
dark his course relatively to the fleet, and deemed 
it necessary to approach more closely in order to 
torpedo the Berwick. So far as the evidence at 
the inquest goes, it seems to point to one of the 





latter conclusions. A court-martial on the loss is 
to be held to-day, and at it further information may 
be forthcoming; but as the commander and all 
those in the fore part of the vessel, who were in 
the best position to say, are lost, the mystery will 
probably remain one of the too many such occur- 
rences in recent times which have had to remain 
unsolved. 








THE TRAINING OF ENGINEERING 
APPRENTICES. 
No. VIL* 

Great Western Railway Works, Swindon.—For many 
years past special attention has been bestowed upon the 
training and education of youths at Swindon. More 
especially has this been the case during the last four or 
five years. Education in Swindon owes its present satis- 
factory position to the Mechanics’ Institution, under the 
auspices of which for many years prior to 1892— when the 
classes were handed over to the Technical Education 
Committee of the Local Boerd—instruction in scientific 
and other subjects was given in evening classes, and con- 
siderable sums of money were taken from the Institution 
funds and expending in prizes. Although the work accom- 
plished left little to be desired, the directors of the Great 
Western Railway Company in 1903, in order to encourage 
the Swindon apprentices to gain a sound knowledge of 
technical science, offered in conjunction with the Educa- 
tion Committee facilities for a limited number of selected 
students to attend day classes at the Technical School 
for a three years’ course. The number of these free 
studentships is limited to thirty at any one time, generally 
in groups as follows :—First year’s course, fifteen students ; 
second year’s course, nine students; third year, six 
students. For each year’s course there is a competitive 
examination, successful students passing on from one 
year’s course to the next. The course of study for each 
year consists of: Practical mathematics, practical 
mechanics, geometrical and machine drawing, heat, elec- 
tricity, and chemistry. Candidates must be registered 
apprentices between seventeen and eighteen years of age 
on June Ist in the year of entry upon the course. They 
must have spent at least six months in the factory, and 
must have regularly attended for at least one session the 
prescribed evening classes at the technical school. They 
must, moreover, produce evidence of good conduct and 
attention to their work, both in the factory and in the 
classes, and only those who attain a minimum qualifica- 
tion at the examinations are admissible to the free 
studentships. The successful youths are allowed to 
attend day classes at the technical school on two half- 
days per week for twenty-six weeks, from September to 
April. The company pays their wages as if at work in 
the factory, and also pays the school fees. Although the 
scheme worked admirably, it was considered prior to 
the commencement of the 1906-7 session that the 
physical exertion of ah apprentice in his day’s work, 
coupled with the attendance at evening classes, entailed 
a somewhat severe strain, and Mr. Churchward, the 
company’s engineer, recommended to the directors for 
consideration a suggestion for making more easy the 
conditions under which the apprentices receive their 
technical education. As a result it was decided that 
when apprentices attend the engineering classes regu- 
larly, three evenings per week, their absence from the 
factory before nine o'clock on the three mornings 
immediately before or after the classes should not be 
recorded. Mr. Churchward informs us that this facility 
has had a beneficial effect, and has not been taken unfair 
advantage of. As a further inducement to study, the 
youths who distinguish themselves in the classes are 
allowed to spend a portion of the last year of their 
apprenticeship in the drawing-office and chemical 
laboratory. 

Other apprentices who have not been successful in 
obtaining any of the free studentships are allowed to 
attend the special day classes at the Swindon Technical 
School, provided they can produce evidence of good 
conduct and ability to profit by the facilities offered. In 
the case of such a large establishment as the Swindon 
Works, however, it could scarcely be expected that the 
company could afford to treat all the lads so liberally as 
those above mentioned, and perhaps such liberality would 
result in the defeat of the company’s aims. These 
apprentices, therefore, have to pay their own class fees, 
and their pay is deducted for the time spent out of the 
works. An intermediate class is provided for the younger 
apprentices, and those who make satisfactory progress 
therein are afterwards permitted to take up at their own 
expense the course provided for the day students. The 
company has, moreover, very wisely extended educational 
facilities to the boy clerks employed at Swindon. For 
these a four years’ systematic course, embracing the fol- 
lowing subjects, has been devised :— 

Commercial Arithmetic and Mensuration, including 
practical workshop calculations and approximations, 
graphic diagrams and graphic calculations. 

English Composition and Literature. 

Business Methods: Indexing card system, correspon- 
dence, précis writing, filing, purchases, sales, &c. 

Shorthand. 

Bookkeeping, including, for the more advanced students, 
railway statistics and actuarial calculations. 

Elementary Geometry, Machine and Model Drawing: 
Under this heading the object is to give sufficient know- 
ledge to enable the students to understand working draw- 
ings and plans, and make descriptive sketches. 

In addition to these subjects, facilities are given for the 
more advanced students to take up the French and 
German languages and other subjects. As it is recognised 
that the course of instruction provided is of great value 
to the lad clerks employed by the Great Western Railway 
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Company, the company has decided that in future 
attendance at the commercial course for two evenings 
per week during the winter months shall be a condition 
of employment for all the boy clerks on the company’s 
staff at Swindon. In order to verify the attendance of 
the clerks a report of both attendance and progress is fur- 
nished by the Education Committee to the chiefs of the 
departments in which the youths are employed. 

In the last ‘annual report of the Education Committee 
mention is made of the privilege of early morning leave 
granted to Great Western Railway apprentices who take full 
courses of evening work. It must be gratifying to the 
directors to note that only a relatively small proportion 
of the whole number availed themselves of the privilege, 
and that those who did so included some of the most 
earnest and capable students, whose work showed a 
marked improvement. In a number of cases apprentices 
to whom the privilege had been granted did not avail 
themselves of it except when they felt the combined 
strain of early morning work and late evening study 
becoming too great. By accepting the privilege they 
were then able to avoid the fatal break in the continuity 
of their instruction, and were at the same time better 
able to perform their duties in the shops. 
few cases in which the privilege had to be withdrawn, 
but these seemed to make it.clear that only earnest 
students 
time will be helped in this way. 


There were a 


and apprentices who otherwise keep good 


consist of money prizes to the value of about £50 per 
annum, stfficient to provide prizes for nearly one-third 
of the total number of apprentices. The rewards are 
based upon marks given by the foreman and timekeeper 
in all departments, each half-year; and in order to 
develop habits of punctuality the marks for timekeeping 
outweigh those for other considerations. With this 
object each half-year is divided into thirteen“ pays,” and 
every apprentice receives marks at the end of each 
“pay.” The following is the maximum number of marks 
obtainable per “ pay ” :— 

da), Da sis isn ih Sees hike 

(6) General conduct and application ... 

(c) Ability, accuracy, and spe t 


12 
12 
Total ... a a Si 
or 650 marks per half-year. Marks are deducted for bad 
timekeeping as follows:—Each } hour, 2 marks; if more 
than 3} hours, the total marks for timekeeping, ability, 
conduct, &e. During sickness, if certified, or absence by 
leave, timekeeping marks may be allowed at the discre- 
tion of the management, If the period of absence with 
leave or from sickness does not cover a complete “ pay,” 
marks may be given for timekeeping, conduct, and 
ability. If, however, the period covers one complete pay 
or more—but less than two pays—only timekeeping 
marks may be given. Absence over two pays results in 
loss of all marks, no matter what the cause of absence. 


and when bicycle chain link stampings were blued by heat 
in the air and tested against bright steel stampings, the p D 
was 0°196 volt. The thin coating of magnetic oxide formed 
by heating or by special processes is a good protector against 
rust as long as the oxide film remains unbroken, but if it hg 
partly removed—and in some cases it is very brittle—there 
will be a certainty of local corrosion. This effect js well 
shown by a corrosion test in Manchester water of bright stee} 
against an imperfectly blued sample of the same kind of steg} 
The former lost 0 01731b, per square foot- per annum, whilst 
the latter lost 0°0332, or about twice as much. 

On the subject of self, or chemical, corrosion Professor Gee 
states that the simple electrolytic hypothesis seems in accord 
with the chief facts of corrosion. Hence, to corrode 1 metal 
he says, we require a potential difference between its parts 
and a suitable electrolyte. The P.D. may be produced either 
by a physical or chemical difference in the constituent parts, 

Professor Gee has carried out some experiments which 
throw some light on the subject of corrosion by alternating 
currents. Platesof commercial lead, copper, and soft iron about 
Sin. X 1fin. x yy in. thick were immersed for 144 hours jn 
either 1 per cent. or 7 percent, solutions of sodium sulphate 
and the value of the chemical corrosion obtained. Pairs of 
plates which had each been weighed were placed in beakers 
containing one or other of the above solutions. The cells 
were arranged in series, and an’ alternating current of 
80 alternations and 2°5 ampéres was passed for 6} 
hours. The plates were then withdrawn, washed, dried, and 
re-weighed, with the results shown in the table :— 


The marks are added up at the end of each half-year. | 
Although it may be contended that favouritism on the ae 
part of foremen is possible under this system of | don: 
awards, Messrs. Barclay consider that it makes for 
better training owing to the close personal interest 
which the foremen have to take in the work of each|,.., — __ | 
individual to be able to allot the marks. 
Each apprentice is eligible for the prizes only in the | ad -. -- | 
department to which he has belonged for the longest 


| 
Equiva- | Percentage 
lent of A.C. cor 
direct- rosion to 
current D.C, 
corrosion.) corrosion, 


Grammes. | Grammes. 
0-0L2080 56° 


Although there is a steady improvement amounting to 
about 4 or 5 per cent. each year in the proportion of the 
apprentices who attend the technical classes, despite the 
many facilities offered, about 45 per cent. of them attend 
no classes at all. 

Among the incentives mention ought not to be omitted 
of the Great Western Railway chairman’s prize of £10 
for engineering apprentices in the day classes. 

Andrew Barclay, Sons and Co.’s System.—This firm’s 


Chemical 
corrosion in 
64 hours. 


Total cor-| 
rosion in 
| 64 hours, | 
| | 


| 


Pp /Grammes. 
0°038 


0°0€0 
0°053 
0°150 


0° 002030 
0°00C902 


56°50 
17°24 


0°032 | 
0030 | 


Copper .. 


system of training is divided into two distinct sections. 
The first system, adopted in conjunction with the Kilmar- 


nock School Board, has for its object the encouragement 


of the study of technical subjects at evening classes. 
This was commenced in 1903, and the results achieved 
were sufficiently satisfactory to lead Messrs. Barclay to 
establish a scheme for the encouragement of industry on 
the part of their apprentices within the works. The two 
methods are now working concurrently. Taking the 
educational scheme first, this is based on rewards which 
are divided into two groups as follows :—Group A, for 


general care and attention to class work; Group B, for 


merit throughout the session and results of examinations. 
In group A four prizes are awarded each year to the four 
students who obtain the highest number of marks in the 
four yearly courses of Mechanical Engineering, as defined 
by the syllabus of the Kilmarnock School Board. Marks 
are allotted as follows :— 

(a). For each attendance in each subject the student 
receives ten marks, and the maximum for twenty-eight 
attendances is therefore two hundred and eighty. 

(6) Marks for earnestness during the course are given 
by the teacher, the maximum number in each subject 
being 140. 

The subjects embraced by the engineering courses are 
as follows:—First course—Technical arithmetic; geo- 
metry, Class I.; mechanical drawing. Second course— 
Geometry, Class II.; machine construction, Class I. 
Physics (heat). Third course—Machine construction, 
Class II.; applied mechanics, Class I.; steam, Class I. 
Fourth course—Machine construction, Class III.; steam, 
Class IT. 

The total possible number of marks per subject is there- 
fore 280 + 140 = 420. Thus, if there are three subjects 
in a course the total possible number of marks for these 
prizes will be 1260. 

In Group B, for merit and results of examinations, there 
are also four prizes, and the marks on which the awards 
are based are as follows :— 

(a) 200 maximum for merit awarded by the teacher 
of each subject. 

(b) 300 marks for each “ Excellent” result at the May 
examinations. 

(ec) 250 marks for each “ Pass” 
examinations. 


result at the May 





period during the half-year, and in regard to foremen’s 
marks his average for that longest period will be taken 
to make up the full six months. The departments are 
the following :—(1) Counting-house, (2) drawing-office, 
(8) fitting shop; (4) larger machine shop, (5) smaller 
machine shop, (6) light fitting shop, (7) brass finishing 
shop, (8) smithy, (9) store, (10) paint shop, (11) pattern 
shop, (12) tool room, (13) boiler shop, (14) ironfoundry, 
and (15) brass foundry. 

A certificate of merit showing the percentage of marks 
obtained in the workshops is given along with the 
apprentice “lines” to each youth at the end of his time, 
provided his marks do not fall below seventy per cent. 

As the result of their methods of training, Messrs. 
Barclay report a considerable improvement both in the 
knowledge possessed by their apprentices and in the 
attention given to their work. 








ELECTROLYTIC CORROSION. 


A PAPER on the above subject was read before the Man- 
chester Section of the Institution of Electrical Engineers on 
March 3ist, by Professor W. W. Haldane Gee, who divided 
the subject as follows :—(1) Corrosion produced by an external 
E.M.F. or ordinary electrolysis; (2) corrosion resulting from 
the contact of different metals; (3) ordinary or self-corrosion ; 
(4) corrosion produced by alternating currents ; (5) corrosion 
produced by combinations of the above considerations. The 
author included in his paper some experiments made to test 
the actual relative rate of corrosion in the case of galvanic 
couples. Two examples are given :— 

(A) Strips of different metals were arranged in couples and 
securely fastened together by means of string. Each couple 
was then immersed in a separate bottle containing a solution 
of 10 per cent. solution of common salt. They had been 
previously weighed. After about nineteen weeks they were 
taken out and washed, the slime was removed, and the 
couples dried and weighed. In several cases single metals 
were placed under the same conditions for comparison. 
Ten cases are given below :— 

Change of Weight. 
Grammes. 

{0°04 gain. 

(1-28 loss. 

{ 0°29 loss, 

(0°01 gain. 


Experiment. Metals. Days. 
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In a second series of experiments a normal solution of 
sodium chloride was used, and the electrodes were of soft 
commercial lead and transformer iron. The area of each 
plate was 100 square centimetres. They were first allowed 
to corrode for 613 hours, and after being cleaned, dried, and 
weighed, were submitted in pairs of the same metals to 
alternating current electrolysis with a virtual current of 1°5 
ampéres at 60 alternations, the voltage across each cell being 
1°5. Gas was observed on all the plates, and in the case of 
iron a considerable amount of rust was produced whenever a 
bubble adhered to the surface. The alternating current 
hence seemed to promote rusting. The lead plates were 
dipped in very dilute acetic acid before cleaning and drying. 
The average results are shown below :— 


corrosion, 
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corrosion, 


A.C. corrosion. 
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DOCKYARD NOTES. 


THE Admiralty decision to build a group of Dreadnoughts 
rather than any special advance upon that type has been a 
good deal criticised in certain quarters, but nautically it is 
probably very sound. It is very doubtful whether the Dread- 
nought by herself would be any great acquisition to an 
ordinary fleet. Her speed would be useless among slower 
vessels except in exceptional circumstances, while the long 
range of her guns could not be greatly utilised without 
neutralising the lesser ranging ships. 


THIS being so, a squadron of Dreadnoughts became neces- 
sary directly the type ship proved successful. According to 
rumour, the solitary battleship of the 1908-1909 programme 
will be a departure from the classical Dreadnought lines, and 
very possibly carry 13°5 guns. On the other hand, little 
advantage is gained from forcing the pace, and so far all 
nations seem contented with 12in. or less. 


The total possible number of marks per subject is | 
therefore 300 + 200 = 500. Thus, if there are three sub- 
jects in a course the maximum number of marks obtain- | 


{0°02 loss. iver 
THE maximum efficiency of the 12in. gun has not yet been 


$ { Copper \ 
: (0°15 loss, 


\ Brass Foil f °° 
From all accounts 


able is 1500. 


The prizes take the form of books on technical sub- | 


jects, or instruments, selected by the successful students. 
The total value of the prizes is between £10 and £15. 
In the third and fourth yearly courses any passes at the 
May Examinations in Mechanical Engineering as set by 


the City and Guilds of London Institute will be given | 


marks for the Merit and Results prizes as follows :—For 
each ordinary grade First Class pass, either in Parts I. 
or IL., 450 marks; and for each Second Class pass, 
375 marks. For each Honours grade First Class pass, 
600 marks ; and for each Second Class pass, 500 marks. 

To encourage Counting House apprentices, additional 
“G.C.A.” and “M.R.” prizes have been instituted for 
work and results in the Commercial Courses at the even- 
ing classes, and all the Counting House junior appren- 
tices are allowed twenty minutes each day under a senior 
clerk for tuition and practice in shorthand writing. The 
subjects included in the Commercial Courses of the School 
Board evening classes are :—First Course: Typewriting, 
commercial arithmetic, commercial correspondence, 
shorthand, bookkeeping. Second Course: Typewriting, 
commercial arithmetic, commercial correspondence, 
shorthand, bookkeeping. Third Course: Typewriting, 
shorthand and bookkeeping. 

In the form of application which is required to be 
filled in by each apprentice on entering the works certain 
recommendations as to the course of study which the 
lads should follow during their apprenticeship are made. 

In 1906 the firm decided to extend their system of 
rewards to include good time-keeping, conduct and 
ability of the youths in their daily work. The rewards 
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(Sheet Ironf ~° 0°25 loss. 
{ Nickel ] 002 gain. 
\ Sheet Ironf “* (0°20 loss, 
eS: Ferrotype (alone) .. 0°04 loss. 
9 . Brass Foil. . 119 001 loss, 
10 119 . 0°04 loss. 


From the above table the influence of the more positive 
material in protecting a more valuable metal is seen in 
experiments 2, 4, and 6. On the other hand the influence of 
the more negative material in causing corrosion is seen in 
experiments 1 and 5. 

(B) Experiment with compound metal.—This shows what 
an amount of care must be taken to protect the places where 
the metals touch, if such parts are also liable to corrosive 
attack. An experiment was made with a copper and iron 
sample united by a special process. The test-piece was 
thoroughly cleaned and polished, then weighed and placed in 
0°7 per cent. of sulphuric acid solution for 169 hours, and on 
being re-weighed the decrease was 1°835 grammes. The 
piece was now cleaned and the edges well covered with a 
stopping-off varnish. On again being submitted to corrosion 
for 1694 hours the loss was 0°49 grammes. Hence we have— 


Unprotected Edges. Protected Edges. Ratio 
Ib. Ib. of Corrosions, 


124 
119 


Lead Foil .. 


Loss by corrosion per 
sq. in. per year. . 00326 .. OU TA 
Tron and steel are electro-positive. to the oxides of iron. 
Thus bright steel tested against the same kind of steel rusted 
in the Manchester atmosphere during 24 hours gave 0°104 volt, 





secured, in England at any rate, as yet. 
the finest 12in. gun in the world at present is the new model 
French 12in., which is being mounted in the Danton class. 
It is said to be equal to penetrating 12in. K.C. at 8000 yards. 
The special feature of this gun is a much heavier projectile 
than heretofore employed. 


THE 1908-1909 cruiser will, we hear, be an Inflexible, with 
little, if any, alterations, unless the ships of this class develop 
any special defect on trials. Here, again, homogeneity is 
being sought for, and undoubtedly wisely. 


ACCORDING to some rumours the new swift protected 
cruisers will mostly be of 5000 tons and mark a new era In 
such ships. It is possible that, following Austria’s example, 
they will be given a slight belt amidships. There are also 
persistent rumours that these cruisers will embody the old 
Japanese Matsushima idea and carry a single big gun—9'2 
provably—with an assortment of 4in. It is possible; but for 
ourselves we are very inclined to doubt whether the matter 
is more than mere speculation at present. 

TWO of the new Austrian Dreadnoughts are in hand, the 
third will not be laid down for some little while yet. ‘These 
ships carry four extremely powerful 12in. and eight 9°4’s of 
moderate power and length and not of the latest available 
wodel. The reason for this selection is arousing a great deal 
of curiosity in naval circles. 


THERE are rumours of an extremely fine 1lin. Bofors gun, 
destined for the Swedish navy. Its main feature is said to be 
a fine penetration at long range. So far as we can ascertain, 
this is the gun with which it is proposed to arm the small 
Dreadnoughts that Sweden is credited with projecting. 
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HIGH-SPEED AIR COMPRESSORS. 


THE small high-speed air compressors made by Reavell | 
and Company, Limited, of Ipswich, are by this time familiar 
to most engineers, and we do not propose to give a full 
description of them. But in a progressive works develop- | 








the extension of the cover or plug. A polished brass cap 
screws on outside and locks the plug at the same time that it 
gives a neat finish. A feature, small, but not unimportant, 
is that the same key fits both the cap and the plug. Fig. 3 
makes this arrangement quite clear. 

The pistons now are always provided with extension pilot 


side of the piston and cylinder allowing the rods to be 
removed in succession as they are brought to their outer dead 
points. In the next view, which is only about 24 minutes 
more by the clock, all the pistons are out and the machine 
wholly dismounted. At the demonstration’ when these 
tests were made the mechanic, having removed all the parts, 


























ments of one kind and another are always going on, and | 
there have recently been introduced into the design of. these | 
compressors certain mechanical features which cannot fail to | 


Fig. 1—DISMANTLING AN AIR COMPRESSOR 


pistons—as the makers call them—working in the cylinder 
covers. Air is entrapped in the space above this small piston 
and acts like the air cylinder in Willans engine—always 


interest our readers on account of the ingenuity they display. | keeping the brasses pressed up against the crank pin ; but in 


It will be recalled that in the original form the compressor | 


order to prevent the air reaching too high or too low a pres- 


casing was overhung, being bolted to a vertical face on the | sure a combined relief and snifting valve is fitted in the end 





























Fig. 2—BELT-DRIVEN AIR COMPRESSOR 


bed-plate, and had no bearing of its own. This design has 
now been given up for that shown in Fig.2. The casings are 
now provided with four feet and their own bearings, so that 
they can be made quite regardless of the means to be used 
ultimately for driving the machine. They are equally suit- 
able for belt, steam, gas, or electric drive, either direct or 
geared ; a suitable bed-plate has to be provided, that is all. 
It will be noticed, too, on an inspection of Fig. 2, that a 
change has been made in the proportion of the main bearing 
and crank pin. They used to be comparatively long and thin; 
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Fig. 3—DELIVERY VALVE 


they are now short and of large relative diameter. The old 
ratio used to be 4 to 1; it is now 1} to 1, and whilst the same 
area 1s retained the bearings, we are informed, run better and 
4re more easily lubricated. 

A very ingenious modification is to be found in the valves. 
They used all to be placed in chests closed by circular covers, 
the Joints of which had to be broken when the valves needed 
attention. Now each valve has its own cover, which is 


external and can be removed quite easily. The valve seats, | 
Moreover, used to be driven or pressed in; now they simply | 


drop in and are held in place by a kind of lantern formed on 


of the guide trunk. This valve is illustrated by Fig. 4. 
A feature to which much attention has been given by the 


makers is the ease of taking down and reassembling a com- | 
pressor, and the three photographs we reproduce herewith | 


illustrate the different stages in the operation. In the first 
picture the cover is removed, but nothing else has been 
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! 
Fig. 4@—CYLINDER WITH RELIEF AND SNIFTING VALVE 


touched. 
piston-rods complete have been taken out. 


began to replace them, and the machine had returned to the 
condition shown in the first illustration in about 6 minutes 
| from the moment reassembly begun. Thus the compressor 
| was dismantled and reassembled in a complete working time 
of about 11 minutes. The clock, which was started and 
| stopped at each stage of the operation, marks the progress 
graphically. 

We may refer, finally, to the latest form of two-stage 
compressors made by Reavell and Company, Limited. It is 
illustrated by Fig. 5. All the cylinders, it will be observed, 
are of the same diameter, so that interchangeability is pre- 
served. Three of the cylinders are used for the first stage or 
low pressure, and the air, by putting a suitable plug in the 
casing, is caused to by-pass through an intercooler on tcp of 
the machine. The fourth cylinder gives the final high com- 
pression, but since it is the same diameter as the others it 
would, if some compensating arrangement were not employed, 
cause a greater pressure on the crank pin than the other 
pistons and cause an unequal tuning moment. The balance 

| piston shown in the drawing restores the equilibrium. The 
| upper end of this cylinder is open to the atmosphere, but 





Fig. 5—-TWO-STAGE COMPRESSOR 


| below it is connected to the delivery port; the underside of 
its piston is therefore always exposed to the delivery pres- 
sure, and by suitably proportioning its diameter the desired 
balance can be secured, and the even turning moment main- 
| tained. 








SHUNTING LOCOMOTIVE, GREAT CENTRAL 
RAILWAY. 


| IN the issue of THE ENGINEER for February 7th, in the 
| course of the detailed illustrated description of the new concen- 
| tration sidings lately established at Wath, reference was made 
| to the special banking engines which were being introduced by 
the Great Central Railway Company for pushing the loads over 
the ‘‘ humps ”’ at this gravity yard. 

These locomotives, which have been built by Beyer, 
| Peacock and Co., Limited, of Gorton Foundry, Man- 
| chester, to the designs of Mr. J. G. Robinson, the chief 
| mechanical engineer of the Great Central Railway, are not 
| only the first tank engines having the 0-8-4 wheel arrange- 

ment, but they are the heaviest and most powerful tank 
| engines yet introduced on any railway in this country. As 
| the maximum tractive effort is called for to enable these 


| 
| 
| 
| 


In the next, about three minutes later, all the | engines readily to handle and quickly to accelerate trains up to 
To effect this | a maximum of seventy loaded wagons, or a deadweight of 


operation a retaining plate on the end of the crank pin has to | about 1100 tons, the three-cylinder arrangement was utilised 
be first removed. It is held on by a single screw, which is | so as to secure the maximum advantage from the available 


locked by a Pfeil washer. 


Once it is removed, all the parts | adhesion weight. 


There are three cylinders placed in line 


can ke drawn over the end of the pin sideways, a notch in the | below the smoke-box, all using boiler steam, and of these the 
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EIGHT-WHEELS COUPLED THREE-CYLINDER TANK LOCOMOTIVE, Gr. CENTRAL 
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inside cylinder drives the crank axle of the second pair of | 
coupled wheels, whilst the two outside ones directly operate | 
the third pair. A separate Stephenson valve gear is provided | 
for each cylinder, the slide valves of the outside cylinders 
working at the sides of the ports, while the inside valve works | 
on the top of its cylinder. The fire-box is of the Belpaire | 
type, and there are four safety valves of the Ramsbottom 
type arranged for a working pressure of 2001b. per square 
inch. The boiler is of the same type and has the same 
dimensions as those fitted in the Great Central Railway 
Company’s standard ‘‘ Atlantic’’ type express passenger loco- 
motives, and the wheels, axles, axle-boxes, coupling, and | 
outside connecting-rods, motion, &c., are interchangeable | 
with those of the standard eight-wheeled coupled mineral | 
engines ; whilst the inside motion corresponds exactly with | 
that in thesame company’s latest design of six-wheeled coupled | 
goods engines. These banking locomotives exert a drawbar | 
pull of about 13 tons and maintain this up to nearly 10 miles 
an hour. Reversing is effected by a steam and cataract gear, | 
and brake blocks are applied to all wheels, including those | 
on the bogie, the pressure being applied by steam controlled | 
by a valve worked either by hand or in connection with the | 
vacuum brake. The following are the leading dimensions :— | 
Gauge of rails oA i 2 peur 
Cylinders— 
Inside or outside 
Diameter and stroke 
Centre to centre 
Wheels— 
Diameter, front 
> inside driving 
outside ,, 
” hind 
= bogie 
Boiler— 
Length , ; 
Diameter, outside at front 
Height fromrail .. .. . 
Tubes, number and diameter .. 
»» length between tube plates 
Copper fire-box— 
Length inside .. 
a ee 
Height at front inside .. 
. bac 


3 (1 inside and 2 outside) 
.. + 18in. x 26in. 
Outs. cyls. 6ft. 8in. 


. 4ft. 8in. ) 
4ft. 8in. 
.. 4ft. Bin. 

. 4ft. Bin. J 

. Sft. Tin. (4) 


-coupled | 


15ft. | 
4ft. 94in. } 
8ft. 64in. 


221, 2in. 
15ft. 4gin. 
7ft. 94sin. 
3ft. 4in. 
6ft. 7Zin. 
5ft. Sgin. 
10fin. 


8ft. 6in. 
4ft. sin. 
2ft. 7gin. 
Belpaire 


, ” . . 
Centre of boiler to roof, inside . 
Outer shell— 
Length outside. . 
Width i Vad brah , : 
Centre of boiler to top of shell 
Shape of top and how stayed 


| 
4ft. Sin. | 


| 





Heating surface— 
’ 17779 sq. ft. 

153°1 sq. ft. 

19310 sq. ft. 


26 sq. ft. 
200 Ib. per sq. in. 


225°6 


eae ; 
Area of fire grate. . 
es ee ee en Pr 
Tractive power per |b. of mean effective pressure i 

cylinder Serplcek rie hee Le eds 

Wheel base— 

Front toinsidedog.. . 

Inside dog to outside dog 

Outside dog to hind . 

Hind to centre of bogie 

Bogie wheel base , 

Extreme .. .. 
Weight on rails— 
i 22 tons 19 ewt. 
18 tons 8 ewt 
96 tons 11 ewt. 
3000 gallons 
4 tons of coal 


Each coupled axle .. 
RE ae 
Quantity of water 
fuel .. 
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UNSINKABLE AND UNCAPSIZABLE SHIPS OF 
THE GOULAEFF FORM AND SYSTEM OF 
CONSTRUCTION.* 

By General E. E. GouLarrr, F.R.S.N.A., Member. 
It is only since the terrible loss of H.M.S. Victoria by cupsizing 
~—-a disaster repeated in several cases during the late Russo- 

Japanese naval war —that it has at last been recognised that as soon 








si * Institution of Naval Architects. 


as a ship of the present ordinary form, proportions and system of 
construction receives a blow either by ram, torpedo, shot or 
collision, perforating the underwater part of the hull and causing 
more or i serious injuries, the vessel immediately heels dan- 


| gerously over and loses her stability. Ever since the loss of the 


Victoria—that is for more than ten years—I have thought how to 
solve this problem in the most practical manner, and it is the 
results of my work in this direction that I wish to bring before the 
Institution of Naval Architects, trusting that the discussion, after 
the reading of this paper, may prove that the adoption of the 
proposed form and system of construction will give us practically 
unsinkable and uncapsizable ships, even in the presence of 
numerous underwater openings. 

In the proposed system of construction, comprising, as will be 
seen from the description, some modification of the form and pro- 
portions of vessels, I have endeavoured to protect the ship against 
the torpedo by the internal system of construction of the hull. 





longitudinal corridors, shown in Fig. 1, surrounding nearly the 
whole length of the vessel, and I propose to have, as far as prac- 


| ticable, no water-tight or other kind of doors, but only the smallest 


possible permanently-closed boiler manholes, for the purpose of 
giving access to the cellular compartments from the top. The 
radius of action of the modern torpedo, inside a vessel, counting 
from the outer skin inwards, being about 18ft., I propose to make 
the width of the cellular side corridors about 18ft., that is 6ft. for 
each corridor. Thanks to this, all the internal vital parts of the 
ship, especially those liable to explosion, such as steam boilers, 
magazines, shot and shell rooms, and torpedo storerooms, &c., are 
removed from the outer skin for a distance of about 14ft. inwards 
on each side tc wards the centre of the vessel, thus very efficiently 
securing their greater safety from any outside explosion, or any 
other mode of attack. In larger ships I would suggest having 
this distance increased to about 20ft. 

When, in 1896-1897, I brought forward my proposal for such 









































Fig. 1—DETAILS OF THE GOULAEFF VESSEL 


I have attained this purpose by.making vessels much broader 
than they have been, or are at present, leaving their length the 
same, or making them even somewhat longer. I shall not trouble 
the Institution with a detailed description of this form and system 
of construction, which provides treble broad longitudinal cellular 
side corridors, which are rendered possible by the increased 
breadth of the vessel, and are intended to reduce to a minimum 
the quantity of water that may enter the ship through injuries or 
openings made in her underwater skin. Fig. I gives a general 
idea of the transverse sections and plans of hold of a ship of this 
system of construction. The increase of breadth is made at 
the expense of the draught of water, so ‘much so that the 


4 amounts to about 4°5, instead of. 2 to 3, as in vessels 
of ordinary form and proportions. The displacement is practically 
the same as that of a ship of ordinary form, with which the com- 
parison is made. In the wide treble side there are safety 


ratio 





ships, I was met by the criticism that the resistance of water to 
the progress of such troad vessels at any high speed would be 
altogether too great: But, knowing the results of the late Mr. 
W. Froude’s investigations of broad and shallow forms, ! felt 
sure that I was right, at least in this respect. i 

Fig. 2 shows a curve R R of the resistance, or of effective horse- 
power at different speeds from 13 to 20 knots, of the Russian 1ron- 
clad Retvizan, of ordinary form and proportions, compared witha 
similar curve GG for an ironclad of my own form, and of the 
same displacement. This diagram, as well as others also described, 
were based on the results of model experiments which had been 
made in the St. Petersburg Cp epee tank. Fig. 2 ebows 
that, whilst the displacement of both vessels is the same (14,266 
tons), the indicated horse-power of engines required to drive a 
ship of the Retvizan shape at a a of 18 knots amounts to 
23,600, whilst the indicated horse-power required to drive a “ 
of the broader and shallower form, at practically the same spec 
of 18°42 knots, amounts only to 19,412, and this difference 10 
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favour of the broader vessel increases if the speed be further 


increased. 


Other instar 


ices were also given comparing the Goulaeff 
, of vessel with a number of others. 


M. Goulaeff 


pi claims a better wave formation for vessels of his 
design. , 
Ships of my. proposed system of construction possess, as com- 


with ordinary ones, incom: bly greater unsinkability and 
— izability under the effects of to oes, shot, rams, and 


rped 
collisions with other ships. The following table will illustrate this 





point: TABLE I. 
Displacement, 17,220 tons. 
/ ~ 
H.1.M. ironclad 
Ironclad of the Emperor 
Goulaeff form Paul I. of 
and system of ordinary form 
construction. and system of 
construction. 
‘les of heel under the same condi- 
pr underwater injuries made 
by torpedoes. Extent of injuries, ; 
Jengthwise 60ft, .. .. «+ +. 4. 2 deg. 40 min. 14 deg. 
Angles of heel under the same but 
still more extensive and severe 
underwater injuries made by tor- 
pedoes. Extent of injuries, length- ; 
wise 170Gb. “des es See ee ek, ao OURS, 50 min. BW deg. 


From the above table it is evident how much more moderate an 
ee! a ship of my form takes as a result of underwater 


fh 
angie © the hull, compared with an ordinary ship of the same 


injuries to 
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THESE CURVES OF €.H.D. REFER TO THE DIS- 
PLACEMENT OF 14266 TONS OF THE IRONCLADS: 
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H.1.M IRONCLAD “RETVIZAN OF AN ORDINARY FORM 


Fig. 2 





ize, under exactly the same conditions. At the last angle of heel 


given in the table (30 deg.) of the ironclad of ordinary form, her | 
side turrets enter the water, and the vessel herself becomes | 


immersed toa draught of 33°25ft. by the bow and 36:12ft. by 
stern, with a still further increase in the quantity of water inside 
of her, pouring in through the above-water ports and through 
possible openings made by artillery fire in her sides and spread- 
ing along the interior of the tween decks, causing her to lose more 
and more of her stability, until she finally capsizes. Whereas, 
under the same conditions, as shown in Fig. 3, an ironclad of my 
form after being struck even by several torpedoes still remains 
perfectly able to fight her guns or to proceed under her own steam 
to her destination. The comparative smallness of her angle of 
heel is shown in Fig. 3, representing the results of extensive cal- 
culations of the stability of both vessels, with some compartments 
(those shaded on the drawing) filled with water, the extent of the 
underwater injuries snstained being taken lengthwise at 60ft. and 


170ft., with a radius of destruction of the torpedo 18ft. inwards. | 








ORDINARY TYPE 


| 

w.ll now submit the following interestiug facts and data :—Mr. 
Ivan G. Boobnoff, of the I.R.N., a member of this Institution, 
has described the probable rolling of the vessels of my form in 
the following words :—‘‘ These broad ships, possessing as they do 
a very large coefficient of extinction, will have the transverse roll- 
ing more similar to the longitudinal rolling of ordinarily shaped 
ships, that is, a uni orm one, without stoppages, and of the same 
period as the period of the waves, These ships’ own oscillations 
will be reduced by their great breadth, as well as by other pecu- 
liarities of their form, so that the ship will roll uniformly, though 
rather briskly, but with small amplitudes.” 

Mr. C. Tennyson, M.1I.N.A., maintains that “a ship of my form, 
following in her motion that of the waves, will be always remark- 
ably dry, floating like a duck, whatever may be the condition of 
the waves about her, and therefore she will never be swamped, 
as this is prevented by the closing of all her above-water hatches, 
side lights, ports, and other openings ; persons on board of her 
will feel as though the ship does not roll at all ; and the work on 
board will not be impeded by rolling.” 

Seeing that ships of the proposed type and of large displace- 
ment, such as that of modern battleships and ocean steamers of 
ordinar; form, would certainly be as much and even more than 
100ft. in breadth, objection has been raised as to the difficulty of 
finding docks wide enough to accommodate such brvad ships for 
the purpose of under-water repair and painting. At first sight this 
| may seem to be a serious disadvantage, but it does not present an 
insurmountable obstacle, for the necessity for broader docks was 
keenly felt as long ago as the seventies of the last century, when 
| in the well-known Inflexible Cummittee’s Report it was stated :— 
| We note that the team of the Inflexible was limited by the con- 
sideration of the docks available for her repair, but we doubt if 
this consideration ought to outweigh the great advantages which a 
further incre-se of beam would give to vessels of the ‘ Inflexible’ 
type. We are the more inclined to doubt it, because at present 
| docks capable of accommodating vessels of any breadth can be 
| constructed of iron rapidly, and at no serious cost in ¢.mparison 
| with that of such vessels as the Inflexible.” Indeed, floating docks 

now offer a most ready and suitable way out of this difficulty, and 
| their cost is so moderate that there was lately an offer from a 
well-known shipbuilding firm to our Government to build an iron- 
clad of my form, together with a floating dock to sccommodate 
this ship, for exactly the same price as an ironclad of the same 
size but of ordinary form is being built in a Russian yard. 











THE “LONG” SLIDE RULE. 


| WE have received from Messrs. B. J. Hall and Co, 
| Limited, of 39, Victoria-street, Westminster, S.W., one o 
| their new “‘long’’ slide rules. The essential feature of this 

rule is that the scale is marked off continuously on its upper 

and lower limbs—from 1 to 3°2 on the top, and from 3°1 to 16 
} on the bottom. In other words, the divisions are enlarged, 
| but in order to keep the rule within convenient limit of size, 

the scale is marked on the top limb and continued on the 

bottom one. The general appearance is the same as the 

ordinary slide rule, and the logarithmic divisions are used. 

One peculiarity of the method of working is that multiplica- 
tion is carried out similarly to division on the ordinary slide 
| rule, and vice versd. This is accounted for by the manner in 
| which the slide is divided. The divisions read from one at 
| the right hand of the lower scale on the slide to ten on the 
left hand of the upper scale on the slider, which is, of course, 
just the reverse of the markings on an ordinary rule. Once 
having become accustomed to reversing the usual method, 
there does not appear to be any difficulty in making calcula- 
tions, and a greater degree of accuracy can certainly be 
obtained. As there is only one scale on the face of the rule, 
it is obvious that square roots cannot be obtained direct by 
moving the cursor along and taking the reading required on 
the opposite scale. The slider has to be reversed and moved 
till the number, the root of which is required, is opposite the 
same number on the scale, and the root is then read off at 
either the left or right-hand end of the slider. Although this 
method is slightly longer than with the ordinary rule, the 
results are given more accurately. Cubes, cube roots, and 
even sixth powers and roots can be read directly, and expres- 
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3? 
xz 





. a 9 ° ° 
sions of the formaz,av;, = ax’, and in which a 
x 


is a constant and « varies, can be read directly without move- 
| ment of the slide. -The rule, however, suffers from the 
disadvantage that affects all modifications of the Gravet rule, 
| it is not quite so simple to work. For example, for ever 
| simple settings the cursor must in many cases be used because 
| the two scales employed are not in juxtaposition, and in 





Fig. 3—-RELATIVE EFFECTS OF FLOODING 


The adoption of this system of construction in c:ercantile steamers 
coll i, therefore, enormously increase’ their safety in case of 
ollision, and would consequently reduce the rates of insurance 
om by underwriters. My form and system of construction 
beg hot only satisfy this condition, but would greatly reduce 
a humber of cases of ships grounding on shallows or rocks, thus 
intriene. additional security for navigation in shallow seas and 
ate = : channels, Increased breadth ensures so much additional 
rem Capacity that t quantities of fuel or other cargo may 
a on board such ships as compared with ships of ordinary 
rn distant and this favours the adoption of such ships either 
pad 8 nt cruising purposes or for carrying a large cargo in hold, 
nae one above in the central upper structure. The 
a y _ lular corridors so effectively isolate all the vital parts 
a aoe of the ship liable to explosion and ignition, such as 
poor torpedo storeroom, &c., from the outer skin of the 
a lat the blowing up of these by detonation from the explo- 
ote an enemy's torpedo or mine outside in the vicinity of these 
I ota most efficiently prevented. 
Ni ro teiige urged that, owing to the increased breadth of such 
a = stability, measured by the metacentric height, being 
andl Jens aoe should be less steady in a seaway than narrower 
this ow - le ships of the ordinary deep form. Having studied 
question in connection with the rolling of ships of my form, I 


| reading off two scales. one below and one above are available, 
| but only one is right; the memory has to be exercised in 
deciding which is the right scale. The scale gives in 10in. 
the accuracy of 20in., but at the sacrifice of some 
simplicity. 








AMERICAN ENGINEERING NEWS. 





Electric tramcars with connecting-rods.—The tramways 
company of Pittsburg has made interesting experi- 
ments with a bogie car having coupied wheels. The company 
uses cars 40ft. long, on bogies with 44ft. wheel. base, and 
equipped with four motors—one on each axle. They weigh 
24 tons. Onvone of these cars one motor was removed from 
each bogie, and long axles were used, projecting through the 
axle boxes, to carry steel crank arms of Gin. throw. The 
crank pins were 3in.-diameter, and the forged steel coupling- 
rods were 3in. by 1}in. in section. The wheels were fitted 
! with counterbalance weights on the inside of the disc or 








plate centre. The weight was about 21 tons, or three tons 
less than with the four-motor equipment. In a run of over 
2000 miles the kilowatt-hours amounted to 7291 kilowatt- 
hours, or 3°42 kilowatt-hours per car-mile. This was a 
saving of 30 per cent. as compared with a 48-ton four-motor 
car without coupling-rods. The car was also tried in com- 
petition with a similar ear having one motor to each bogie, 
but without coupling-rods on the bogies. Here it effected a 
saving of 15 to 18 per cent., using from 3°21 to 2°94 kilowatt- 
hours per car-mile. A temperature test showed that the 
motors of the experimental car were not overloaded, although 
it operated on a hilly line having one gradient of 1 in 20 over 
a mile in length. The car has already run 22,000 miles, and 
averages a run of 180 miles per day. It has required no 
repairs except one turning of the wheels. 

Scale cars for charging furnaces.—A steel car is being 
introduced for weighing the charges: delivered to smelting 
and other furnaces, each car having its own scale equipment. 
A steel underframe is mounted on a pair of axles, and carries 
at each end a vertical frame, from which the body or hopper 
is suspended by end bails. The body is balanced, and can be 
tipped to either side. If of steel, with a capacity of 30 to 
150 cubic feet, it has a bottom frame carrying bearings for 
four rockers, upon. which it is supported. The underframe 
has fotir conical steel castings, which enter into similar 
hollow castings in the bottom frame of the body, so that the 
body is firmly carried by the underframe when the car is in 
motion and there is no load on the weighing apparatus. 
A relieving device takes the entire scale off the pivot and 
knife-edge while the car is running. This keeps the 
mechanism free from friction, wear and strain when not in 
actual use. When the load is to be weighed the movement 
of a lever at the end of the car brings the scale into action. 
An indicator on the scale box shows the action of the beams, 
and shows the attendant how much material to fill into the 
hopper. The indicator can be set-—by mechanism in a locked 
box—for any desired load. It, of course, shows the net load, 
the tare weight of the body or hopper being provided for in 
the weighing beams. Automatic radial couplings are used, 
so that the cars can be handled in trains and around the 
sharp curves required in the narrow-gauge lines serving the 
yards and furnaces. The cars are built by the Atlas Car 
Company, of Cleveland, and are in use at several furnace 
plants. 





Royat Society or Arts.—It is announced that Mr. William 
Burton, in consequence of the pressure of other work, is unable to 
fulfil his engagement to deliver the course of Cantor Lectures on 
‘“‘The Nature and Structure of the Porcelains,” announced for 
Mondays, May 4th, 11th, and 18th The course will, therefore, 
not be given this session. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Mr. George Hughes, 
chief mechanical engineer to the Lancashire and Yorkshire Railway 
Company, has been elected president of this Association for 1908-9. 
Mr. George Saxon has been appointed treasurer, and Messrs. 
Alfred Saxon, R. Matthews, Sam Boswell, William Fos, and 
W. H. Hunter members of Council. 

Puysicat Society or Lonpon.—A meeting of the society will be 
held this evening in the Physics Laboratory of the Royal College 
of Science, Imperial Institute-road, South Kensington. Agenda: 
—(1) Professor W. H. Bragg, F.R.S., and Mr. Madsen, “‘ An 
Experimental Investigation of the Nature of y Rays;” (2) Miss 
D. D. Butcher, ‘“‘ Experiments on Artificial Fulgurites;” (3) Mr. 
W. Duddell, F.R.S.—‘‘ Short-spark Phenomena.” Council meet- 
ing at 5.30 p.m. 

Tue InstiTUTION OF CIVIL ENGINEERS: ASSOCIATION OF 
YORKSHIRE STUDENTS.—The eleventh ordinary meeting of the 
session will be held this evening (Friday, April 10th), at 7.30 p.m., 
in the Library, Philosophical Hall, Leeds, when Mr. F. G. Hill, 
Stud. Inst. C.E., will read a paper entitled “‘Some Notes on Bac- 
teria Beds.” At the close of the paper the annual general meeting 
of the Association will be held, when the annual report of the 
Council will be read, and the election of officers for the next session 
will take place. 


THE CHARTERED INSTITUTE OF PATENT AGENTS.—After an 
interval of some ten years a dinner of the Chartered Institute of 
Patent Agents was held at the Waldorf Hotel on Tuesday evening 
iast. It is now proposed to hold a dinner every two years, so that 
they will alternate with the conversaziones of the Institute, which 
are also held biennially. The dinner on Tuesday was a success in 
every way. The chairman was the President of the Institute— 
Mr. William Clark—and he presided over a gathering of Fellows, 
Associates, and guests, numbering nearly 150. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.- 
An extraordinary general meeting of this body was held in the 
Institution Rooms, Bath-street, Glasgow, on the 3lst ult.—Mr. 
John Ward, president, in the chair—at which the following office- 
bearers were nominated for the ensuing session :—President, Mr. 
John Ward; Vice-presidents, Messrs. W. M. Alston and W. W. 
Lackie ; Members of Council, Messrs. Thomas Bell, J. Howden 
Hume, J. Foster King, A. 8. Lorimer, R. A. Maclaren, and—from 
the Associate Section—Mr. Thomas Whimster. Afterwards Mr. 
Henry A. Mavor’s recent paper on “ Electric Propulsion of Ships, 
with Note on Screw Propellers,” was discussed at some length, the 
following members taking part :— Messrs. W. B. Sayers Hall- 
Brown, Campbell Macmillan, E. M. Speakman, J. A. Rudd, J. R. 
Jack, Professor Jamieson, Professor Biles, and Messrs. Ionides, 
Hamilton, Napier, and MacBrayne. The speakers were mostly 
favourable to Mr. Mavor’s proposals, and there was a consensus 
of opinion that they offered a possible solution of a number of 
the most knotty problems connected with modern steamship 
propulsion, A paper by Mr. W. C. Martain on “ The Electrical 
Eqnipmeut of the Cunard Express Steamer Mauretamia,” was 
taken as read. 

Roya. InstirutTion.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
6th instant, Sir James Crichton-Browne, M.D., F.R.S., treasurer 
and vice-president, in the chair. Mr. W. P. Byrne, C.B., Mr. 
Greville Douglas, Miss Forbes, Mrs. Hamilton, Mr. W. A. John- 
stone, Dr. H. W. McConnel, Mr. A. K. Nicholson, Mr. J. Oswald, 
J.P., and Mr. J. E. Stead, J.P., F.R.S., were elected members. 
The following are the lecture arrangements after Easter :—Mr. 
Gerald Stoney, two lectures on ‘‘ The Development of the Modern 
Turbine and its Application” ; Professor F. ‘I’. Trouton, two lec- 
tures on ‘‘(1) Why Light is Believed to be a Vibration,” ‘‘(2) 
What it is which Vibrates” (Experimental Course) ; Professor 
William Stirling, two lectures on ‘‘ Animal Heat and Allied 
Phenomena ” ; Sir. W. Bateson, three lectures on ‘‘ Mendelian 
Heredity”; Dr. Alexander Scott, three lectures on ‘‘The 
Chemistry of Photography” (Experimental Course); Mr. G. F. 
Scott Elliot, two lectures on ‘‘Chile ard the Chilians”; Mr. 
Laurence Binyon, two lectures on ‘‘ Japanese Prints” ; and Dr. 
H. W. Davies, two lectures on ‘‘The Art of Bach and Future 
Developments ” (with musical illustrations). The Friday evening 
meetings will be resumed on May Ist, when Professor Joseph 
Larmor will deliver a discourse on *‘ The Scientific Work of Lord 
Kelvin” (with experiments and typical apparatusillustrative of his 
discoveries and inventions). Succeeding discourses will probably be 

iven by Dr. J. Y. Buchanan, and Dr. H. T. Bulstrode, Professor Dr. 
5. C. Kapteyn, of the University of Groningen, Sir Ralph Payne- 
Gallwey, Bart., Professor Sir James Dewar, and other gentlemen, 
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Fig. 2—OlL ENGINE AND PUMP AT 


SALVAGE OF A COAL TRANSPORTER. 


AN unusual salvage operation was recently carried out success- 
fully upon the Liverpool coal transporter Pensarn, belonging to 
Messrs. Rea and Co., which sank in the Mersey. The vessel is 
valued at £7000, weighs 700 tons, and measures 80ft. by 30ft., 
with a draught of 13ft. She is fitted with a steel framework 
tower 96ft. 6in. high, carrying girder arms which are used to 
plumb the hatch of the vessel being supplied with fuel. The 
usual practice of clcsing the apertures and pumping was not 
deemed practical in this case owing to the weight of the 16ft. 
of water above the decks being too heavy for the latter to 
support. The salvage operation was entrusted to the Liver- 
pool Salvage Association, and, upon the advice of Captain 
Young, a cofferdam was erected to enclose all the deck open- 
ings and hatchways, and the water in this was pumped out 
along with that in the vessel. The dam was 50ft. long, and 
had to resist a hydraulic pressure of about 300 tons. The 
building of the dam was commenced by laying pitch pine logs 
along and across the open part of the deck of the sunken 
vessel. These logs were secured by long bolts and clamps. 
Next, three large logs of the same wood were bolted to these 
from the tower. Athwartship timber beams were carried 
across to support them and to counteract the pressure of 
water outside when that inside was pumped out. The coffer- 
dam was built in 20ft. by 6ft. sections, the bottom ends of 
which were bolted and spiked through the log base on the 
deck. The sections were built on shore, and were floated to 
the wreck, where they were lowered end down and secured 
by the divers. The under-water work was carried out with 
the use of pneumatic drills and Boyer hammers. With the 
completion of the dam came the work of finding and caulking 
the leaky joints. Afterwards the pumping operations had to 
be carried out. These were undertaken by two 12in. centri- 
fugal pumps of Gwynne’s placed on the deck of an adjacent 
salvage steamer and connected with the wreck by hose pipes; 
and by a portable oil engine and centrifugal pump placed on a 
platform erected on the dam. The steam pumps are each 
capable of lifting 800 tons of water perhour. The oil engine 
pump is the product of Lindsay, Caverhill and Co., Sunder- 
land, and is capable of lifting water 26ft. high at the rate of 
100,000 gallons per hour. The total capacity of the pumps 
is 2000 tons per hour. After pumping operations had pro- 


ceeded for about one hour the ves3el commenced to rise, and | 


Fig. 


in two hours the stern deck was visible. The vessel, after 
being raised, was towed to the graving dock, where the photo- 
graphs from which our engravings are produced were taken. 
Of these views, Fig. 1 shows the appearance of the vessel 
after she bad been raised ; Figs. 3 and 4 are views of the out- 
side and inside of the cofferdam ; and Fig. 2 shows the com- 
bined oil engine and pump at work. 


THREE MONTHS’ SCOTTISH SHIPBUILDING. 


THE prevailing depression in the Clyde shipbuilding in- 
dustry continues to be reflected in the monthly returns of ton- 
nage output. During March there were launched 26 vessels 
of 22,030 tons, this being little more than half the output for 
the corresponding: month last year, and the lowest since 
March, 1895. For the whole quarter now ended the tonnage 
output is less than that for the corresponding quarter of last 
year by as much as 62,420 tons, or considerably more than 
an average month’s work. The three months’ output has 
consisted of 66 vessels of 60,080 tons, as compared with 63 
vessels of 121,350 tons in the first three months of last year. 
January's contribution consisted of only 8 vessels of the 
unprecedentedly small total of 1970 tons. February contri- 
buted 32 vessels of 36,080 tons, and March 26 vessels of 22,020 
tons. Besides the greatly diminished volume of tonnage, a 
decided feature of the quarter’s output is the increased 
number of vessels contributing to the total. The average 
tonnage of the 66 vessels is as low as 910 tons. In March 
alone 19 of the vessels were under 500 tons, while there was 
only one of 9000 tons, and two of over 5000 tons. All over 
Scotland the work of the three months is represented by 100 
vessels of 76,070 tons—the same number of vessels as for the 
corresponding: quarter of last year—but a reduction in 
measurement of 54,677 tons. The reduction is, however, con- 
fined wholly to the Clyde. On the East Coast of Scotland 





| the number of vessels is less by three, but the tonnage is 
East Coast yards are fairly busy, | 


increased by 6590 tons. 
principally those of Dundee, and they have not so far been 
affected by the depression which prevails on the Clyde and 
the North-East Coast of England. 

The tonnage of the new. shipping contracted for, although 
larger than the amount booked during the previous two 
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quarters, is quite inadequate to balance the depletion of 
stocks that has been constantly going on. Allowing for 
redundancy in the matter of reported contracts—the new 
Orient liners, for example, have been ‘‘ placed ’’ several times 
over—the total tonnage booked during the three months does 
not exceed 65,000 tons, or little more than the amount by 
which the output this quarter is short of that for 
the corresponding quarter last year. The building of three 
of the Orient liners has now been actually begun in Clyde 
yards, one in that of the London and Glasgow Shipbuilding 
Company, Govan; one in the Fairfield Company’s yard, 
Govan ; and the third in that of Messrs. John Brown and Oo., 
Clydebank. Other contracts of note booked during the 
| period, and now being proceeded with, are a steamer of 
| 5000 tons for Austrian owners by the Clyde Shipbuilding and 
| Engineering Company, Port Glasgow; one of 8000 tons 
capacity for Robert Shankland and Co., Greenock, by Russell 
and Co., Port Glasgow ; a powerful bucket dredger for the 
| Tees Conservancy by Ferguson Bros., Port Glasgow; 4 
| 4000-ton steamer for the Holt Line by Scott’s Shipbuilding 
| and Engineering Company, Greenock ; a steamer, 430ft. m 
| length, for the Holland-South America Line by Alex. Stephen 
| and Sons, Linthouse; a steamer of 225ft. in length for the 
New Zealand Shipping Company by A. Rodger and Co., Port 
| Glasgow; a turbine Channel steamer for the Great Eastern 
| Railway Company by John Brown and Co., Clydebank m ss 
| ocean-going torpedo-boat destroyer for the British Navy ~ 
| William Denny and Bros., Dumbarton ; and a light-draug 
gunboat for the Portuguese Government by Yarrow and Co., 
| Scotstoun. The reported placing of one of the new turbine 
| steamers for the Austrian Lloyd Company with William 
Denny and Bros., Dumbarton, is waiting confirmation, n° 
as a matter of fact, we learn on good authority that the wel 
tract for neither of the two important vessels required has 
yet been placed. 








Tue Dominion Government are arranging to establish 

| a wireless or cable telegraph service between Prince Ruper The 

| Queeri Charlotte Island and between various larger islands. , the 

| scheme for the improvement of False Creek is. recommender, 1 
cost of which will be £300,000, and the work will take a num 

| years to complete. 
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THE COLLAPSE OF THE QUEBEC BRIDGE. 
REPORT OF THE ROYAL COMMISSION,* 
(Continued from page 357.) 

TESTIMONY OF PETER L, SZLAPKA. 

Mr. Sztarka, designing engineer of the Phenix Bridge 
Company, testified that the general design of the Quebec Bridge 
was prepared in the company’s designing department under his 

rsonal direction, ‘The work was then turned over to Mr. Scheid, 
engineer in charge of the shop drawings. The main features of 
the design were explained and complete specifications, as prepared 
by the consulting engineer, were given to him for his guidance in 
designing the details of the bridge. After preparing the general 
preliminary details of the most important connections, Mr. Scheid] 
discussed them with Mr, Szlapka and changes were made if found 
necessary. These preliminary drawings were discussed with Mr. 
Cooper and changes made as directed by him. After these pre- 
liminary details were established to the Phwonis Company’s complete 
satisfaction an assistant engineer and a number of first-class 
draughtsmen (varying from tive to fifteen) were assigned to Mr. 
Scheidl's charge, who prepared the final shop drawings, using the 
preliminary plans for their guide. The final shop drawings were 
only then considered as complete, after being changed as many as 
seven or eight times, The general calculations were checked twice 
in the designing department and twice in the drawing room during 
the preparation of shop drawings. : ; ; 

Speaking in a general, way, Mr. Szlapka said he designed the 
bridge ; it is, however, of such a magnitude as to be beyond the 
ability and physical endurance of one man. The results achieved 
represent combined efforts on the part of all the departments of 





the Phoenix Bridge Company, under the direction of the consulting 


engineer, Theodore Cooper. ; 

The regular organisation of his department and of the drawing 
room Mr. Szlapka considered entirely capable of dealing with the 
problem. No addition was found necessary, The shop drawings were 
tirst checked by Mr. Scheidl, the engineer in charge, as to strength, 
general clearances, facility of erection and connections with other 
members. The assistant engineer, under immediate charge of 
Mr. Scheidl, checked the drawings as to their correctness for all 
connections and for shop work. At certain stages of the work, 
when the drawings were too far ahead of the checking, as many 
as six engineers and five of the best draughtsmen were used as 
additional help in checking. The few errors found during erection 
the witness considered the best evidence of how carefully all the 
shop drawings were prepared and checked. 

The information in the Phoenix p'an 1, dated November 30th, 
1897, referring to the length of spans, cross-section of river and 
the clear height of bridge, was furnished by Mr. Hoare, chief 
engineer of the Quebec Bridge Company. The company’s plan No, 
2, dated December 7th, 1897, is identical as regards the super- 
structure, with a plan dated January 13th, 1898, signed by Messrs. 
Parent, Barthe and Hoare, of the Quebec Bridge Company. A 
plan dated January 13th, 1898, is practically a copy of the plan 
of December 7th, 1897. 

In designing the 1600ft. span first talked about, the Quebec 
Bridge Company’s specifications were followed in every particular, 
except as regards wind pressure under 30 deg. to the horizontal, 
which requirement was disregarded as unnecessarily severe. 

The -plans submitted with the tender, being only of an ap- 
proximate character, no-reca)culations were made based on the 
approximate weight ascertained from the first calculations. Mr. 
Szlapka had no doubt at this time as to the oxistence of data 
sufficient to enable engineers to design the bridge, especially in 
rezard to large compression members. 

About April, 1900, Mr. Szlapka received orders from Mr. Deans 
to prepare a plan with a central span of 1800ft. Not understand- 
ing that the length must be exactly 1800ft., the panel lengths 
working out better for a slightly shorter span, Mr. Szlapka selected 
a central span of 1723ft., keeping the length between the anchorages 
2800ft., as required. After he was informed that the central span 
must be exactly 1800ft., he prepared another plan in harmony 
with these instructions. Subsequent to April 22nd, 1900, he made 
several general plans of the Quebec Bridge, all of which show the 
river span at 1800ft. The change in span from 1600ft. to 1800ft. 
was considered by the witness to be entirely feasible from an 
engineering point of view. 

During May and June, 1900, after the 1800ft. span had been 
adopted, only the suspended span and the cantilever arms were 
recalculated for the new length of the central span, according to 
the Quebec Bridge Company's specifications. No table of weights 
was prepared at this time. As regards the lengths of the canti- 
lever arms and the suspended span, the latter was made three- 
eighths of the main central span ; the usual length of the suspended 
span varies from three-eighths to one-half of the central span. 
Witness selected the lower limit in order to reduce the erection 
stresses at the connection of the suspended span with the cantilever 
arm. He also believed that this arrangement enhanced the 
beauty of the design. The anchor arm was made 500ft. by order 
of the chief engineer of the Quebec Bridge Company, which length 
appeared to be desirable in order to avoid reversed stresses in the 
top and bottom chords, according to the different positions of the 
live load. 

A continuous study was given to the general design, while the 
details were perfected as the work progressed. The final design, 
Mr, Szlapka believed, could not be improved upon. Many of the 
details were roughly sketched out as early as 1897 and 1898. All 
important general details were drawn out by Mr. Scheid! during 
W%2 as a basis for further study and perfection. ‘The details at 
that time not being final, their weights were not ascertained in 
order to compare them with the rough weights of details assumed 
in the calculations, 

The outline of the bridge was discussed with Mr. Cooper fully. 
The lengths of the cantilever arm and the suspended span were 
approved by him, while the length of the anchor arm was specified 
by the chief engineer of the Quebec Bridge Company, governed by 
local conditions. he panel length, the arrangement of the web 
system and the depths of the trusses were discussed and approved. 
39 Cooper was at first of the opinion that trusses inclined from 
© vertical would be preferable, so that the effect of any settle- 
ment of the main piers would not be as readily perceived as in the 
case of vertical trusses, when one or both trusses might be out of 
ee This question was finally settled by Mr. Cooper in favour 
. vertical trusses in October, 1903. Another point raised by Mr. 
ns ga was the vertical end posts of the anchorarm. His attention 
pasrh “ary to the fact that the vertical posts were preferable to 
- 0 end posts, admitting of simpler details for end portals, and, 
& same time, giving to the anchor arms the appearance of 
greater length than would be the case with the inclined end posts, 
1S question was also settled by Mr. Cooper in favour of vertical 
end posts in October, 1903. 
folloned or *Ystem was figured first, beginning July 1st, 1903, 
hn N i ry salntation of the suspended span during the period 
Pr r, 1903, to February, 1904. The weights of the 
iilislentic aa and suspended span were’ then believed to be 
malic un eases and were so approved by Mr. Cooper, to 
Sails = ness to TT design the anchor arm. Subse- 
aorien ee the suspend: span and cantilever arm were 
in 8 PP found that the actual weights were somewhat 

On Mac br assumed for the calculation of the anchor arm. 
letter ra . » 1903, the Phenix Bridge Company received a 
Yelapk, eal Fp Cooper stating that he was Teady to see Mr. 
visited Mr o over specifications for the main bridge. Mr. Szlapka 
explanation yo on May 14th, and received from him a full 
portionin rr the loading and unit stresses to be used in pro- 
upon the chan members of the main bridge. Mr, Cooper impressed 
cations, but hess.the importance of strictly following his specifi- 
——? Dut at the same time’ to.be prepared to consider special 


* Based i 
on abstracts given in the Engineering Record of New York. 








important features with him irrespective of the requirements of 
his written specifications. In view of Mr, Cooper's proposition to 
use, for certain combinations of conditions, unit stresses as high 
as 24,0001b. or three-quarters of an average elastic limit of 
32,0001b,, Mr. Szlapka mentioned to Mr. Cooper the fact that a 
German professor proposed to use a fraction of the elastic limit 
for unit stresses for truss members after first allowing for irregu- 
larity of shop work, for imperfect erection, for flaws in material, 
&. <A table showing extreme velocities of wind at various 
stations, as reported by tne United States Government, from 
1883 to 1893, was presented by Mr. Szlapka to Mr. Cooper for 
his consideration in discussing the question of wind pressures. 
Mr. Szlapka did not suggest any modifications in the Quebec 
Bridge Company’s specifications. After learning from Mr. Cooper 
his exact wishes as to the loading and unit stresses, the calcula- 
tions were begun on the floor system, followed by the 675ft. 
suspended span. The smendments made in the specifications by 
Mr. Cooper were not subject to Mr. Szlapka’s approval, 

The unit stresses used in the designing of the anchor arm, as 
determined under the revised specifications adopted by Mr. Cooper, 
were considered by Mr. Szlapka up to the extreme limit of econony 
in design and safety to the structure. In finally developing the 
stress sheet for the cantilever arm and the suspended span, it was 
found that the weights produced were in excess of those estimated 
in the design of the anchor arm, and these excess weights tended 
to increase the stresses in the anchor arm. ‘The detail design of 
anchor arm was not altered so as to meet these increased stresses, 
however. The weights of the suspended span and of the cantilever 
arm, assumed in the first calculation of the stresses of the anchor 
arm, were smaller than the weights as finally obtained. Conse- 
quently, the stresses of the anchor arm, due to these increased 
weights, were increased, the anchor arm having been built in the 
meantime. Mr. Szlapka considered that these increases in unit 
stresses were still within the limits of safety. 

The whole scheme of the bridge could not be fully considered in 
detail before shop work commenced. General experience enabled 
the Pheenix Bridge Company to proceed without occupying valu- 
able time and the time limit precluded any such arrangement. 
The ordinary rule, which is imperative in all cases, irrespective of 
the unprecedented dimensions of this structure, was followed. 

Mr. Szlapka testified that his relations with Mr. Cooper were of 
a perfectly cordial nature throughout the whole period of the 
designing and erecting of the Quebec Bridge. Mr. Cooper's 
criticism of plans and design was such as might be expected from 
an engineer of his experience and ability. Mr. Cooper was aware 
of the exact conditions of design on October Ist, 1904, at which 
period he approved the design of a large portion of the anchor 
arm, and was aware that strain sheets for the cantilever arm had 
not been made. He ordered no recalculations made. Knowing, 
however, that the weights assumed for calculations were exceeded 
by the actual shipping weights as reported to him by his inspectors, 
he no doubt made some calculations, as he remarked to Mr. Szlapka 
on one occasion during 1906 that ‘‘this fact did not amount to 
anything.” 

Mr. Cooper, among others, made the following suggestions : 

First. Arrange anchorage of wind bent on anchor piers so that 
anchor bolts resist wind shear only, while the upward pull is 
transmitted to the anchor pier by the anchor bars only. Adopted. 

Second. Change friction—due to lateral wind pressure and 
change of temperature—between end floor beam of anchor arm 
and top strut of wind bent from sliding to rolling friction. 
Adopted. 

Third. Arrange expansion of floor system so that no undue 
bending is produced in the floor beams. Adopted. 

Fourth. Arrange expansion between suspended span and canti- 
lever arm, at both ends, instead of at one end, as proposed by the 
Pheenix Bridge Company. Adopted, but not considered an 
improvement by Mr. Szlapka. 

Fifth. Arrange packing of eyebars in top chord of anchor 
arms, as par Mr. Cooper’s two sketches. Not adopted. Found 
entirely faulty by the Engineering Department. The Phcenix 
Bridge Company’s packing adopted with very small modifications 
suggested by Mr. Cooper. 

Sixth. Provide wooden traction arrangement between sus- 
pended span and cantilever arms, as shown on Mr. Cooper's 
sketch. Not adopted, as not being in harmony with the high 
standard of the rest of the details of the bridge. Its design was 
still open when the bridge fell. Mr. Cooper urged the adoption 
of this wooden arrangement, as it could easily be made by a 
track-walker and attended to by him in case of repairs. Not 
wishing to criticise Mr. Cooper’s scheme, Mr. Szlapka remarked 
that it might be criticised by the profession ; to this Mr. Cooper 
answered, ‘‘ There is nobody competent to criticise us.” 

Seventh. Change lateral bracing in floor system, as per Mr, 
Cooper's letter. Not adopted, as inferior to the Phoenix Bridge 
Company’s design. 

From his personal observations, Mr. Szlapka believed that all 
plans were carefully examiaea in Mr. Cooper's office, either by Mr. 
Cooper personally or by his assistant, the latter reporting on all 
important questions to Mr. Cooper. The fact that even unim- 
portant mismatched connections did not escape the attention of 
Mr. Cooper’s office certainly proves the thoroughness and careful 
study bestowed on the examination of the plans. Consi7ering Mr. 
Cooper one of the ablest and most experienced bridge engineers in 
the country, Mr. Szlapka discussed fully with him all main features 
of the bridge. His advice and directions were always sought and 
appreciated, 

After the first sections of the lower chords of the anchor arms 
were constructed in the shops, Mr. Reeves, president of the 
Pheenix Bridge Company, remarked, in the company’s engineering 
office, that the lattices on the chords appeared too light and that 
they were liable to be injured or damaged in handling in the shops 
and transportation to site. Mr. Szlapka answered that lattices of 
any size might be injured and destroyed if carelessly handled in 
the shop or in transportation. This conversation was reported by 
Mr. Szlupka to Mr. Cooper. He answered that he looked into the 
question of the strength of the lattices while checking the plans 
and that ‘‘ we had it all right.” 

Mr. Cooper was aware that it was the intention to use the large 
traveller for erection purposes as far as the centre of the suspended 
span, from conversations with Mr. Szlapka, and owing to the fact 
that he approved the unit stresses due to the ereetion based on 
the above condition. 

The first intimation Mr. Szalpka had that led him to suppose 
that any member in the bridge was showing distress was when his 
attention was called to the curved condition of chord 9L, south 
anchor arm, by Mr. Birks’ report, enolosing a sketch of the chord, 
on August 29th. 

Assuming the bridge to have been successfully completed, the 
unit stress in chord 9, anchor arm, was figured by Mr. Szlapka to 
be 21,200 Ib., including live and dead load and snow. In his judg- 
ment the weakest part, of the structure, first, during erection, and 
second, when completely erected, were the compression members 
of the bridge. 

Mr. Szlapka’s testimony regarding the failure reads as follows :— 
“It appears reasonable to suppose that after the fall the centre of 
gravity of the top mass of the metal should be on that side of the 
centre line of the bridge on which the initial failure of any import- 
ant truss member took place. This condition of the top chords 
actually existing clearly indicates to my mind that east chord, 
section 9, south anchor arm, failed first, ing the west chord, 
section 9, after it. The two main shoes have been pushed off their 
pedestals towards the south anchor pier by an unbalanced hori- 
zontal force over the main pier. This condition was created by the 
destruction of chord 9, anchor arm, and the release of the hori- 
zontal component of chord 10, cantilever arm.” 

The reason he assigned for chord 9 in the anchor arm yielding 
under a unit stress of 18,000 1b., when they were calculated to 
safely carry a much higher unit stress,is that the main séctions, 
being sufficient to resist the stresses existing on that day, either 





the detail uniting the four ribs failed or the ribs buckled 
individually, or both. 

In Mr. Szlapka’s opinion there is no reliable theory established, 
nor are there any results of extensive tests on compression members 
on record as regards detailing of these large members. No data 
exists showing clearly when lattices only are sufficient to fully unite 
twoor more ribs into one rigid unit. There is, nodoubt, a limit to the 
depths of comp:ession members when lattices only may be used, 
and when, on the centre line of the ribs, in addition to the lattices, 
a continuous horizontal plate girder must be added. We have no 
data, in his opinion, showing how much more efficient top and 
bottom cover plates are than heavy lattices, por do we know when, 
in addition to top and bottom cover plates on the centre line of the 
ribs, girders as above mentioned should be used. All doubt as 
regards these important features of detailing large compression 
members should be eliminated by extensive tests, as arguments 
advanced by theoretical investigations are based on more or less 
vague assumptions. It is the duty of the entire engineering pro- 
fession to strive to secure numerous tests to establish rules to be 
followed in designing compression members of large size, in order 
to replace or to corroboraté present opinions. 

In splicing large compression members Mr. Szlapka considers 
that the area of the splice plates would be sufficient if they repre- 
sented from 15 to 20 per cent. of the area of the members. A 
splice which was to be 60 per cent. bolted up he considers properly 
bolted if 30 per cent. drift pins were used. ‘The anchor arm, during 
erection, acted generally as expected. Considering the height of 
the false work, 160ft., the wooden false work foundations resting 
on natural ground, the variations in the field, as compared with 
the office calculations, were insignificant. 

Secondary stresses due to the enforced position of the members 
in the structure were considered ; but no allowance was made for 
them. 

First. In floorbeams due to bending induced by railroad 
stringers during change of panel lengths of trusses. No allowance 
made, as directed by Mr. Couper. 

Second. In eyebars due to bending induced by deviation of the 
bars from longitudinal axis of bridge. No allowance made, as 
directed by Mr. Cooper. 

Third. In end vertical posts cof suspended span due to 
temperature change. Insignificant. 

Combinations of wind and loading, assuming the load increased 
by 50 per cent., would produce unit stresses in the cantilever arm 
as follows :—Chord 7, 25,6001b.; chord 8, 25,900lb; chord 9, 
26,800 lb.; chord 10, 26,400 1b, These unit stresses were approved 
by Mr. Cooper. 

The combination of conditions of loading being practically 
impossible, Mr. Szlapka did not believe that the efficiency of the 
bridge was affected by the high unit stresses given above. 

In order to begin the erection of the north anchor arm early in 
the spring of 1908, the large traveller had to be removed from the 
south side and re-erected on the north side in the fall of 1907 
before it was possible to finish the erection of the entire south half 
of the central'span. Therefore, another traveller had to be 
provided for the erection of the south half of the suspended span, 
only about one-quarter as large as the large traveller, thus 
effecting a considerable saving of metal in the suspended span. 

The use of this small traveller was first suggested and finally 
decided upon by the Phoenix Bridge Company about January of 
1906, with Mr. Szlapka’s full approval. The original scheme of 
erection contemplated the use of the large traveller to the centre 
of the suspended span; the erection stresses in the cantilever 
arms were so figured and sizes provided. The stress sheet of the 
cantilever arm was approved by Mr. Cooper, showing sizes for 
erection stresses for the above condition. Stresses in the sus- 
pended span, due to small traveller, were only about 25 per cent. 
to 33 per cent. of the stresses due to the large traveller. 

Knowing that every part of the bridge was figured with the 
utmost care as to its strength, that the results of the calculations 
were checked and compared at least three times in the Phcenix 
Bridge Company’s office, that they were then sent to the consult- 
ing engineer for comparison with his calculations and for his 
approval, and that they were fully approved by him ; knowing, 
further, that the shop plans were prepared under the witness's 
personal supervision by a corps of able engineers and draughts- 
men, that these plans were re-drawn several times ; that they 
were then sent to the consulting engineer for his study and 
approval, and that they were all approved by him; knowing, 
fyrther, that every part of the bridge was constructed strictly in 
accordance with these plans ; knowing also that the erection was 
conducted carefully and strictly according to plans preparad by 
the engineering department—knowing all these facts, Mr. Szlapka 
was forced to believe on August 29th, 1907. ‘that the bridge was in 
a safe condition, and that ro part could show the least signs of 
weakness due to stress, especially as the loads of the bridge on that 
day were such as to produce stresses in the truss members only 
about three-fourths of the stresses the bridge was figured to be 
able to bear with entire safety after its final completion. 

It was impossible for him to believe that the bridge was failing 
or that the amonnt of curvature in chord 9 L was as reported. 
The resident engineer, Mr. Birks, stating on August 29th on the 
telephone, that there was no distortion in any lattice, that all rivets 
were tight, that there was no change taking place in any part of 
the chord, Mr. Szlapka was further strengthened in his belief that 
there was nothing wrong with that memper. He made rough 
calculations of the chord, however, using 14,000,000 lb. axial stress, 
and an average curvature for the four ribs of the chord of l}in., 
and found that even with this improbable curvature, the chord 
was not in a dangerous condition. 


(To be continued. ) 








THE INSTITUTION OF MINING AND Metat_urcy.—The annual 
dinner of the Institution will be held at the Hotel Cecil, London, 
W.C., on Friday, May 8th, 1908, at 7.15 for 7.45 p.m. The Pre- 
sident will preside. Members intending to be present are requested 
to apply to the Secretary, Salisbury House, E.C., at their earliest 
convenience. 

INTERNATIONAL ROAD CONGRESS AT PARIS.—We are informed 
that on the initiative of the French Government an international 
congress will be held in Paris this year in order te consider the 
construction of roads for adapting them to the different new 
means of locomotion. This congress, to which the Governments of 
the various nations have been officially invited to appoint repre- 
sentatives, will open on October 11th, and it will last for seven 
days. During this time festivals will be organised in Paris, also 
excursions, amongst which one to Nice, to enable the members to 
inspect the specially constructed roads in that district, and those 
under construction which are being made specially to suit motor 
car requirements. Full particulars of the congress can be obtained 
from the general secretary's office of the First International Road 
Congress, at the Ministére des Travaux Publics, 244, Boulevard 
Saint Germain, Paris. 

Ir was stated in the Frankfurt Gazette of March 10th 
that the number of self-propelled vehicles of all kinds employed in 
Germany had increased during the course of the year 1907 by 
about 9000. The returns for January Ist, 1908, indicate that 
there were altogether 36,022 auto-motors in use at that date: 
34,244 were for conveying persons and 1778 for goods. Of the 
vehicles intended to carry passengers, 14,046 were used for busi- 
ness purposes and 13,771 for pleasure and sport. The numbers of 
automobiles passing the State boundaries during the year were 
5686. Of these, 2157 were in-Alsace-Lorraine, 996 in Bavaria, and 
968 in the Rhine districts. The motor traffic over the frontier was 
greatest in August, with a total of 1482 vehicles, and smallest in 


‘February, with only 20 foreign motors crossing the borders. It is 


interesting to note that 4864 accidents were reported in the course 
of the twelve months in Germany. 
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OBITUARY. 


GEORGE M’FARLANE. 


A WIDE circle in shipbuilding and engineering circles will 
hear with regret of the death of Mr. George M’Farlane, 
which took place at his house, Dunsloy, Bellahouston, Glas- 
gow, on the 6th instant, in his sixty-second year, after an 
illness extending over a few weeks. Mr. M’Farlane, who was 
a native of Glasgow, passed from. school to the engineering 
works of Messrs. James and George Thompson, then of 
Finnieston and subsequently of Clydebank, and after training 
he was for some time in the employment of the Cunard 
Company. On the formation of the State Steamship Com- 
pany he became associated with it as superintending engineer, 
a position he continued to occupy until the vessels of the 
State Company were acquired by the Allan Line in 1891. 
Mr. M’Farlane was afterwards well known in Glasgow for 
a series of years as a naval architect and consulting 
engineer, superintending the construction of a large and 
valuable amount of work. During this period he made 
frequent contributions to engineering and shipbuilding 
transactions. When the British Corporation for the Survey 
and Classification of Shipping was formed in Glasgow, Mr. 
M‘Farlane became its first chief engineer-surveyor. His 
services were, however, in such demand for designing and 
superintending the construction of steamers that he eventu- 
ally devoted himself anew to that business. Among other 
companies, he had repeated commissions from the Japan Mail 
Steamship Company. On the Glasgow agents of that company 
turning their business into a limited liability company in 1900, 
Mr. M‘Farlane was induced to become managing-director of 
the engineering department, the firm trading under the title 
of Messrs. A. R. Brown, M‘Farlane and Co., as Japar 
merchants and consulting engineers, and also holding the Con- 
sulate for Japan. Mr. M‘Farlane was a member of the Insti- 
tution of Mechanical Engineers, of the Institution of Naval 
Architects, and of the Institution of Engineers and Ship- 
builders in Scotland, being a member for some time of the 
Council of the last named. He was also a member of the 
Consultative Committee appointed a few years ago to confer 
on technical matters with the Marine Department of the 
Board of Trade. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE ASSUAN DAM. 


Sik,—A correspondent in your paper of the 2lst February 
writing about the Assudn Dam, makes the following statement :— 
‘* Had the 1904 scheme been adhered to the stresses would have 
exceeded the amount laid down by the International Com- 
mission.” 

I should have replied to this earlier, but travelling about Turkey, 
| had no opportunity of seeing your paper. I think few engineers 
know what were the actual conditions laid down by the Com- 
mission. I give an epitome of them :— 

(1) The dam in plan to follow the are of a circle between each 
group of ten openings, with massive abutment piers between each 
group. This pier to be capable of resisting by itself the thrust 
of one arch, neglecting the support received from the other. 

(2) Each two-metre wide opening to consist of two iron-lined 
sluices, one immediately above the other. 

(3) The water level must be taken as 3 m. above maximum full 
water level of the reservoir, and under these conditions the 
maximum pressure must be 5 kilos. per square centimetre. 

In designing the dam I had to ignore the first two conditions, 
as they were either financially or physically impossible, if we were 
to have had adam, and nota toy. I made use of the third to its 
utmost, so as to design a dam which could be raised by some 6 m. 
the day the public ceased to worry about Phil Temple. 

In making the roadway of the raised dam 1 m. instead of 3 m. 
above maximum full water level Sir Benjamin Baker himself 
brushed away the last condition. If he had adhered to the con- 
ditions of the International Commission he would have raised the 
water surface by 5 m. and not by 7 m. 

In his report of 1907, quoted by me in my second lecture, Sir 
Benjamin wrote :—*‘ No alternative plan of a reasonable and 
practicable kind can, in my opinion, be devised for storing the 
required quantity of water.” 

It is a misfortune for Egypt that Sir Benjamin Baker, when 
searching for reservoirs, stopped his inquiries at Khartoum ; if he 
had gone up to Gondokoro, on the White Nile, he would have 
found that the White Nile, in its last 1000 kiloms., is the finest 
natural reservoir in the whole world, capable of supplying the 
needs of both Egypt and the Sudan, and that at a very moderate 
expenditure of money, and there would have been no need for 
writing the paragraph just quoted. 

To meet the requirements of Egyptian irrigation a reserve of 
one milliard of cubic metres of water had to be made at Assudn, 
cost what it might.- But that reserve once secured, the remaining 
5 milliards of cubic metres of water were to be stored wherever it 
could be done economically. The most economical way was to 
raise the Assu4n Dam on its own base by 6 m., or less than 6 m., 
and then turn to the White Nile. That was my project. 

If, after reading my two lectures, there are still men who con- 
sider it sound engineering to spend £600,000 at Assuan in storing 
one-third of a miliiard and subjecting the dam to strains for which 
it was not designed, when 3, 4, or 5 milliards can be stored in the 
White Nile at a cost of £500,000 per milliard of cubic metres of 
water, all I can say is that there are such men. Nature in her 
time has made strange fellows. W. WILLCocKs. 

Cairo, March 31st. 


A SIMPLE CALCULATION. , 

Sirk,—The amusing and at the same time instructive communica- 
tion in your last issue, page 358, really deserves a little further 
elaboration. Your correspondent has by no means reached the 
limit of simple calculation, as I propose to show. 

In the first place, however, it is worth while to consider what 
this extraordinary “‘gun” must be to discharge fifty 500 Ib. pro- 
jectiles per minute, with a muzzle velocity of 30,000ft. per second, 
or in round numbers 341 miles per minute. I am almost certain 
that the scheme is a development of a patent taken out some time 
ago in the United States, and actually put to trial for working 
rock drills. Inside a long solenoid is a soft iron core. By rapidly 
reversing the current, or by stopping and restoring it, the core is 
made to play backwards and forwards inside thecoil. To the core 
is secured the jumper or drill. 

If, now, a solenoid was made with the coils in sections and a 
suitable commutator which always sent current into the coils just 
in advance of the core, and cut it off behind it, then the core 
could be made to travel forward in the coil, and even to acquire 
such a velocity that it would fly a iderable dist after it 
had left the coil. There is no other way that I can think of in 
which a projectile eonld- be driven ~by ‘electticity.. -There: is: tap 





old centrifugal steam gun invented by Bessemer, and proposed in 
another form by an inventor whose name I forget, but that could 
not in any way be made to comply, even in imagination, with the 
conditions, 

Your correspondent, Sir, has shown us what the horse-power 
required would be. I shall not touch this question at all, but 
confine my attention to the forces required. 

The projectile weighs 500 lb., and fifty projectiles are to be 
discharged per minute. Let us allow a small interval between the 
projectiles, and say that the force acts for one second on each 
projectile. What is the amount of this force? Nowa force equal 
to the weight of this projectile, acting for one second, will impart 
a velocity of 32ft. Fractions may be eliminated. To get a velocity 
of 30,000ft. we shall require : 

sd x 500 = 468,5001b., or, say, 209 tons. 

The projectile, starting from rest and finishing with a velocity 
of 30,000 foot-seconds, will have an average velocity of 15,000 foot- 
secends. Therefore the solenoid gun must be 15,000ft , or 2-82 
miles, long. If this is regarded as likely to make the gun 
unwieldy, then we can reduce its length by augmenting the force. 
The average velocity remains unalterable. If, for example, we 
reduce the length to 1500ft., we must augment the propelling force 
to 2090 tons ; or, to make the machine really portable, let us cut 
it down to 150ft. The force then becomes 20,900 tons, acting for, 
not one second, but one-hundredth of a second, We have here a 
manifest advantage, in that, without undue hustling, we may 
greatly increase the number of projectiles to be discharged in a 
minute. 

Nothing has been said about recoil. It may be that the 
inventor does not propose to use a solenoid, but whatever the 
device something must be provided for reaction. The “kick ” of 
a weapon of the kind will need a serious anchorage to deal with it. 

It may further be pointed out that shells could not be dis- 
charged. The friction of the air would suffice to heat the projectiles 
red hot, just as it does meteorites. These last probably move at 
higher velocities than 341 miles per minute in some cases, but they 
reach tremendous temperatures, far more than that needed to 
fire an explosive, even if the initial shock did not suffice. 

Is not the whole suggestion the result of a perusal of Jules 
Verne’s ‘‘ Voyage to the Moon,” or an “ April fool” joke ¢ 

Westminster, April 6th. C. 


Str,—In a letter to THE ENGINEER by a correspondent in the 
April 3rd issue on the subject of the pro; electrical gun, it 
seems to me that he has made a considerable error in calculation. 
He first proves rightly that to fire 5001b. shells with a muzzle velocity 
of 30,000ft. per second, at the rate of 50 a minute, requires an 
engine developing roughly 10,000,000 horse-power. He then says 
that an ‘‘electrical horse-power” can be obtained for half a 
farthing. If, as I understand, he means an electrical horse-power 
hour, this is far too low a pric¢, 1d. being a general rough figure. 
This brings the cost to about 250 electrical horse-power hours for 
£1 instead of his result of 2000 per £1. Now comes what seems 
to me a still greater error in the other direction. 

The work done by a 10,000,000 horse-pow@r engine in one hour 
is 10,000,000 horse-power hours, and this is the work done in 
throwing not one (as he assumes), but 50 « 60 projectiles—the 
total number thrown in one hour. Thus the work done on each 


projectile = piacere electrical horse - power hours (approxi- 
mately 3300. This at the rate of 250 electrical horse-power hours 
for £1 would oust <n = £13 per projectile. 

I know nothing of the gun, but on the score of expense it cer- 
tainly would not be so hopeless as your correspondent imagines 
with his erroneous figure of £5000 cost of firing per projectile. 

ANOTHER CORRESPONDENT. 

April 5th. 

{Our second correspondent appears to be right in one respect 
but wrong in another. Our first correspondent has made the cost 
of his current too high ; one-eighth of a penny per electrical 
horse-power per minute is excessive ; even the War-office could 
get it cheaper than that. On the other hand, our second 
correspondent is wrong in multiplying by 60. Horse-power is 
measured in minutes, not hours, and our first correspondent 
seems to have stuck to minutes all through his simple calculation. 
—Eb. THE E.]} 


THE INSTITUTION OF CIVIL ENGINEERS. 

Str,—Now that the Institution is compelled to face the erection 
of new premises, it seems to me, and I believe it will be felt by 
many other members, that this is a unique opportunity of meeting 
a great want which has been felt for years past, but which was 
incapable of realisation under normal circumstances. I refer to 
the provision of a central headquarters for the many smaller 
institutions and technical societies which must be considered as 
merely sectional offshoots of the great parent Institution. A few 
of these now make use of the Institution lecture hall for their 
meetings, but many more, with equal scope for useful work, are 
obliged to seek the necessary accommodation elsewhere. 

It is not, however, only the provision of a common lecture hall 
that is required, but rather a central headquarters where the 
secretaries of the various societies could be established in per- 
manent offices under one roof, and where the members of all 
branches of the engineering and allied professions could find a 
convenient rendezvous for both general and personal use. If at the 
same time provision could be made for something in the nature of 
club rooms, even including refreshment and sleeping accommoda- 
ation, foreign and colonial members on returning home, either on 
leave cr permanently, would, I am sure, greatly appreciate having 
a home under the wing of their professional ‘* 4/ma Mater.” 

Unfortunately, I was unable to attend the meeting of Cor- 
porate Members on Friday last aud make this suggestion direct to 
the Council, but perhaps the publication of this letter in your 
widely circulated journal will interest a larger audience than that 
which attended the meeting referred to. The proposal I have 
made is, I'am aware, a far-reaching one, and involves very serious 
financial considerations as well as the important question of build- 
ing space, but it seems very desirable that such a unique oppor- 
tunity of effecting a practical reunion of the many kindred 
associations now working independently—and therefore less effec- 
tively than need be—is worthy of a little delay for consideration 
not only by the Council, but by the much larger number of 
members all over the world. 

Percy GrirritH, M. Inst. C.E. 

Westminster, 8. W., April 4th. 








Sir,—As a change is in contemplation, why not make it complete 
and let us have a club, with sleeping accommodation, and a large 
hall for meetings and social functions? The addition of a museum 
would be appreciated by large numbers of members. We are all 
accustomed to hear 25, Great George-street, spoken of as ‘* The 
Home of the Institution.” Why not make it so in deed as well as 
words? A large income might be obtained in this way, so that the 
club would be quite self-supporting. C. E. 

Streatham, April 8th. 


LIVE STEAM FEED-WATER HEATERS. 


Sin, —In reply to the letter of pied correspondent Mr. Jones, he 
says:—‘‘ Let us realise first of all that the generation of steam in 
a-boiler is:purely a question of the transmission -of heat from the 





furnace and hot gases through the heating surfaces to the water 
within the boiler.” This is where the whole difficulty lies, : 
- Thold that water is — either of receiving or of giving out 
heat, ¢.¢., heat:which can indicated by a thermometer [t is 
only latent heat that water deals with. Simple experiments and 
observations should show this. In a boiler under a pressure of 
150 Ib., if a thermometer be screwed into the boiler so that its 
bulb is in the boiling water, it will show a boiling point lempera- 
ture of 366 deg. If water be drawn from a test cock ints a can. 
taking care not to give it time to cool—its temperature will not 
exceed 212 deg. 

The difference, 154 deg., is the difference of temperature of 
steam with which the water is saturated at 150 lb. pressure and at 
atmosphere, i.¢., 366 deg. — 212deg. Heat energy of the steam is 
instantaneously converted into kinetic energy by the removal of 
the pressure of 150 Ib. by the opening of the cock. Water not 
being an elastic gas is incapable of getting rid of heat in this way 
and could only get rid of it by the slow process of radiation, if jt 
had been Sm Hg The water in the can is saturated with steam at 
212 deg., and cools down to the temperature of the air, ‘.., the 
steam in it—the water has no sensible temperature. Ly steam 
rising into the air at the surface of the water and condensing oy 
the inside of the can, the waterrelievedof the steam contracts and 
sinks to the bottom of the can. Heat has nothing to do with the 
expansion and eontraction of water. 

he water swells up when it absorbs a gas, as in th 
ammonia gas it swells up, when saturated, to a specific 
of -880 

The explanation of the action of the live steam feed he 
I believe, this. 

At any given pressure water must be saturated with steam at 
boiling pomt temperature before full ebullition can take place, 
By admitting cold feed a certain amountof this steam is condensed 
and ebullition checked until saturation takes place again. This 
check means a certain waste of heat passing to the uptakes without 
being utilised, and would not take place if the condensation of 
steam by the cold feed had been confined to the steam space of 
the boiler. ; 

Like Mr. Jones, I have only a disinterested interest in the subject, 
but regard it as a very interesting scientific problem. 

The inside live steam heater appears to be the simplest and is 
direct acting, but surely it sounds very absurd to have an air valve 
on it. The air would certainly escape, but everything else of any 
importance along with it. Ae 

Greenock, March 6th. 


case of 
gravity 


iter ix, 


SQUARING THE CIRCLE, 


Sir,— Supposing you should deem it worthy of noticing in your 
periodical, I beg to say that I have discovered a simple way of 
what may perhaps be called squaring the circle, viz. :- ‘ 
The side of the square which is equal in area to the area of the 
circle is represented by a chord which forms the hypotenuse of a 
right-angled triangle, and whose base rests on the diameter and 
measures in length one-quarter of the circumference of the circle. 
I have tested the result by the ordinary methods, viz., the 
square of the diameter multiplied by the constant 0-7854, and 
found it agree. E. L. 8. 
April 8th. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(Fiom our own Correspondent.) 


April Quarterly Meeting. 

Tue April quarterly meeting of the iron trade was held 
to-day (Thursday) in Birmingham, but it must be confessed that it 
was disappointing. The tone was by no means so good as at the 
January quarterly meeting, nor were prices so satisfactory, and 
measured by the April quarterly meeting of twelve months ago, 
the decline was very marked. Both Midland and Staffordshire 
forge pig iron prices, com with the April meeting of last 
year, showed a reduction of 7s, to 8s. per tou—on Northampton 
iron, indeed, a reduction of 8s, to 9s. perton. Compared with the 
January quarterly meeting, South Staffordshire forge iron is down 
this week 4s. to 5s. per ton, though on Northampton and Derby- 
shire sorts the drop is only Is. to 2s. per ton. Equally, this week’s 
finished iron prices range badly when placed side by side with the 

rices of either of the other periods of comparison. Unmarked 
seme lost 7s. 6d. per ton on the prices of January, North 
Staffordshire bars 5s., sheets—doubles and trebles—12s, 6d. to 15s. 
per ton, gas tube strip iron 10s. per ton, rivet iron 5s. to 10s. per 
ton, &e, The twelvemonths’ comparison shows a drop in marked 
bars of 10s. per ton, unmarked bars 7s. 6d. per ton on the minimum, 
and 15s. on the maximum, sheets—doubles and trebles—£1 2s. 6d. 
to £1 5s, per ton, tube strip 15s. per ton, hvops 15s., rivet iron 5s, 
to 10s., galvanised sheets £1 5s. per ton, Ke. 


Pig Iron Demand. 
The demand for pig iron to-day was restricted owing in 
art to recent good sales which have satisfied consumers’ needs 
Fe the present, but more largely to the uncertainty which over- 
hangs the future of prices. Buyers in Birmingham believe that 
there will be a distinct ‘‘break” in Cleveland warrant prices 
before many more weeks, the present Scotch and Middlesbrough 
situation being largely artificial, notwithstanding the very heavy 
shipments and the continued decrease in stocks. When this 
break comes users of Midland pigs are looking for easier rates 
for Midland iron also. Henee they are deterred from buying 
ahead with the prospect of easier rates. Makers on their part are 
generally fully sold for the next two, and in some cases three, 
months. Thus current transactions are small. Sales to-day were 
on the following basis:—Forge pig iron, Staffordshire common, 
48s.; part-mine, 52s. 6d. to 54s. ; all-mine, 82s. 6d. to 87s. 6d.; 
cold blast, 110s. to 112s. 6d.; Northamptonshire, 48s. to 50s.; 
Derbyshire, 51s. to 52s.; and North Staffordshire, 52s. 6d. to 
53s. 6d. 


Manufactured Iron Position. 

There was nothing at all attractive about this section of 
the market at the quarterly meeting. If the truth must be told, 
it was the most unsatisfactory department of the whole iron and 
steel trades. Demand was much below makers’ capacity of 
output at the mills, whether bars, sheets, strip iron or other 
descriptions are intended, and, as the first paragraph of this report 
shows, prices are falling all along the line. In the black sheet trade 
in particular selling prices have fallen to a level which is regarded 
as quite unremunerative. Makers state that the acceptance of 
some of the prices offered would mean a loss of 5s. per ton on the 
production. Under these circumstances some of the sheet makers 
are contemplating closing down, the only question remaining open 
appearing to'be as to which will entail the greater loss—to close 
down entirely for a time or to continue running on part pro- 
duction. 


Finished Iron Prices. : 

Prices this week are quoted :—Marked bars, £8 10s. ; ne 

of Dudley’s brand, £9 2s. 6d.; second grade, £7 10s.; unmarke 

bars, £6 12s. 6d. to £6 15s.; North Staffordshire bars, £7 5s. 

Sheets: Singles, £7 7s. 6d. to £7 10s.; doubles, £7 10s. Per 
£7 12s, 6d.; trebles, £8 2s. 6d. to £8 5s.; galvanised corrugat 

sheets, f.0.b., Liverpool, £12 10s.; hoop iron, £7 15s.; gas — 
F~ = to £6 17s. 6d.; slit nail rod, £8 ; rivet iron, £7 5s. 

7 10s. 
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Steel. 

Steel is quiet at last week’s prices. Native, Bessemer, 
d Siemens billets and half-product bars for rolling down pur- 
cut are not making more than £4 bs. to £4 17s. 6d., even in the 
aeons of any severe continental competition. Rolled steel 
saat ,:_-Mild bars, £6 17s. 6d. to £7 2s. 6d.; angles, £6 1s. 3d. 
3d.; girder plates, £6 10s. to £6 15s.; boiler plates, 

£7 12s, 6d. to £7 178. 64.5 and joists, £6 5s. to £6 15s. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, April 8th. 


A Week of Little Change. 

Tue attendance on the Manchester Iron ‘Change on 
Tuesday was good, but business continues restricted in pig iron, as 
in other metals. The — change in pig iron related to 
Middlesbrough brands, which owing to the temporary improvement 
-, the warrant market were quoted at higher figures. In other 
there was little quotable change in any department. 
Holders of Lincolnshire asked full rates, but Derbyshire was a 
shade weaker. Staffordshire showed little change, though agents 
were inclined to ‘‘shade” pricesfortirmorders, 'Therewas, however, 
only a limited business passing. It was rumoured that Northamp- 
tonshire iron nad been offered at 53s, 4d., delivered Manchester, 
which would put it into competition with beth Lincolnshire and 
Staffordshire iron, We have made inquiries amongst the principal 
parties interested, but could get noconfirmation. It may possibly 
be an odd lot, for even at much lower prices than Northampton- 
shire is apparently offering at, the high railway rates would 
militate against any regular influx into the district. Probably a 
large number of both merchants and makers are awaiting the 
result of the quarterly meeting at Birmingham before launching 
into serious operations. At present there are no large orders 
being booked except for pressing requirements, and much depends 
on the position taken up so far as far-forward business is 
concerned. There was a very quiet feeling in forge iron, and it 
was stated that in some cases Is, to 1s. 6d. per ton less had been 
taken. Hematite, either Kastor West Coast, showed little change. 


in 
respects, 


Finished Iron. 
Is exceedingly dull, but we have not heard of any official 
change in prices. 


Steel. 
Both English and foreign billets appear to be maintaining 
late rates. Constructional steel, however, is at a discount, and 
there is little inquiry in other departments. . 


Copper. Aa d 
There wasa weaker feeling in raw copper at lower figures, 
but there is no change in sheets or tubes. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 60s. ; Lincolnshire, 
h8s, 9d. to 54s.; Staffordshire, 54s.; Derbyshire, 54s. 6d. to 55s. ; 
Middlesbrough, open brands, 59s. 10d. to 61s. 1d. Scotch: Gart- 
sherrie, 64s.; Glengarnock, 62s. 6d. to 62s. 9d. ; Eglinton, 61s. 6d. to 
6ls. #d.; Dalmellington, 61s., delivered Manchester. West Coast 
hematite, 61s. to 61s. 6d.; East Coast ditto, 59s. to 59s. 3d., both 
f.o.t. Scotch, delivered Heysham: Gartsherrie, 62s.; Glengar- 
nock, 60s. 6d. to 60s. 9d.; Eglinton, 59s. 6d. to 59s. 9d.; Dalmel- 
lington, 59s. Delivered Preston: Gartsherrie, 63s.; Glengarnock, 
6ls, 6d. to 61s. 9d.; Eglinton, 60s. 6d. to 60s. 9d.; Dalmellington, 
60s. Finished iron: Bars, £7; hoops, £7 12s.. 6d.; sheets, £8 5s. 
Steel: Bars, £6 10s.; hoops (official), £7 15s.; sheets, £7 17s. 6d.; 
boiler plates, £7 12s. 6d. plates for tank, girder, and bridge 
work, £6 5s. to £6 7s. 6d.; English billets, £5; foreign ditto, 
£4 12s, 6d. to £4 15s. Copper: Sheets, £77 ; tough ingot, £63 ; 
best selected, £63 ver ton; copper tubes, 9fd.; brass tubes, 73d. ; 
condenser, 8$d. ; rolled brass, oh brass wire, 6?d.; brass turning 
rods, 64d.; yellow metal, 64d. per lb. Sheet lead, steady at 
£17 5s. per ton. English tin ingots lower, £142 to £143 per ton. 


Lancashire Coal Trade. 

The feature of interest on the Coal Exchange on Tuesday 
was the position of slack and small coal generally. At present 
Lancashire colliery owners decline to grant concessions, but there 
are such large offerings from outside that sooner or later this must 
come about. Industrial coal is also weaker, but the demand for 
house coal continues good, and there are no stocks of moment. 
Shipping and bunkering coal is a shade quieter. Best house coal, 
quoted 14s, to 15s. 6d.; seconds, 13s. to 14s.; common, 10s. to 12s.; 
best burgy, lls. to 11s. 3d.; common furnace coal, 12s. ; best slack, 
9s. to 10s. ; medium, 8s. 6d. to 8s. 9d.; common, 8s. to 8s. 6d., at 
the pit. Sereened coal for shipping purposes, 13s. 3d. to 14s.; 
unscreened 12s, 3d. to 13s., delivered Manchester Ship Canal. 


BaRROW-IN-FuRNESS, Thursday. 
Hematites. 

There is no sign of improvement in the hematite iron 
trade, and the transactions noted this week have been on a very 
small scale, and they represent in the main only small parcels for 
immediate consumptiou. There is next to no trade doing for for- 
ward delivery. Some makers have begun to accumulate stocks in 
their own yards, but they are not likely to go far in this direction, 
as the prospect is that this iron might have to be held for some 
time before it could be disposed of. At present the disposition of 
the trade is towards increased quietness. Prices of warrants are 
down this week at 61s. 6d. net cash sellers. Makers quote 
hominally 62s. 6d. net f.0.b. for mixed Bessemer numbers. ar- 
rant stocks remain low at 6500 tons. There‘are only twenty furnaces 
in blast in the district. Business in ferro-manganese and spiegel- 
eisen has fallen off cousiderably, and prices are much lower. “There 
is a small demand for charcoal iron, but the only furnace in this 
country which produces this class of metal isin this district, and 
's now undergoing reconstruction with a view to increasing its 
output. There is only a small trade in native iron ore, and the 
mines are working very irregularly. Prices are easier at 10s. net 
at mines for good average sorts, and 15s. for best classes, 


Steel. 


The probability is that the steel mills at Barrow will close 
down this week-end for two or three months, or probably fora longer 
period than that. Under present conditions the works cannot be 
profitably employed. ‘This will throw 1700 men out of work, and 
arrangements are being made in the town to meet what evidently 
pe prove a long period of distress. The plate mills are working 
= time this week, and the rail mills are on half-time. In the 

umberland district work is maintained fairly well at Moss Bay, 
while Cammell, Laird and Co. are putting their mills again in 
operation after a few weeks’ stoppage. The outlook in the steel 
trade is very bad. 


Shipbuilding and Engineering. 
: Vickers, Sons and Maxim launched this week a new float- 
ing dock for the Aberdeen Harbour authority, to be used for 
the the vessels employed in the fishing fleet. The Barrow firm 
also building a floating do7k for the Admiralty for use by the 
“ubmarines. The keel of the new British battleship Vanguard 


Was laid on the 2nd of April, and workmen are now’ busy on her 
ria ction. * Upwards of 1000 tons “has” already been’ built: intd 
eats ineers “are not~as well employed as they have 


- . oD 





THE ENGINEER 


Shipping and Coal. 


The shipments of iron and steel.from West, Coast ports 
last week amounted to 9104 tons—iron 6040 tons, and steel 3064 
tons—as against 20,694 tons in the corresponding week of last 
year, a decrease of 11,590 tons. For the year to date the ship- 
ments aggregate 130,662 tons, against 241,895 tons for the corre- 
sponding period of last year, a decrease of 111,233 tons. Coal 
aa on are in very quiet demand, but prices are well main- 
ained, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Strikes in the Shipbuilding Industry. 

Iv is to be regretted that the strikes of engineers, ship- 
wrights, &c., on the North-East Coast have not terminated, and 
the men appear to show no desire to have the dispute ended. In 
continuing their present attitude they are undoubtedly alienating 
the sympathy of the general public. The vote by ballot of the 
shipwrights was again overwhelmingly in favour of continuing the 
strike, for out of 6510 recorded 5284 were that way inclined, and 
only 312 were for agreeing to the employers’ terms, wh*ch were 
the acceptance by the men of the same reduction as al] the other 
trades had agreed to weeks ago and without any stoppage of work. 
Nor would they consent to power being given tu their central 
executive to endeavour to secure the best terms possible. One 
begins to doubt what use the executives of these two trades 
unions sre, and the leaders now seem to have not the least influ- 
ence with the men. The rank and file have practically deposed 
their leaders; they reject their advice, aud have assumed the 
power of ultimate control themselves. Twice have the engineers 
of the North-East Coast rejected the appeal of the executive that 
they should ratify the arrangements which that executive had 
made with the employers, and each time was the advice deliber- 
ately rejected, with the result that their leader, Mr. G. N. Barnes, 
has tendered his resignation. It has. been suggested that 
many of the men are better off with their strike pay than they 
would be if they agreed to go back to work, for the probability is 
that in the present depressed state of trade they would be unem- 
ployed, and receiving ‘‘ out-of-work” pay, which would not be 
equal to what they are getting asstrike pay. They certainly seem 
to have no consideration for the hundreds that are thrown out of 
employment by their action. The only proposition that the ship- 
wrights and other wood workers will apparently entertain is that 
the employers’ demand shill be submitted to arbitration, though 
it is only what the twenty-two other trades engaged in the ship- 
yards agreed to. Again, if they accepted the masters’ proposal 
it would still leave them getting 1s. 6d. per week more than the 
Clyde men are receiving. The employers, in such circumstances, 
cannot see any reason for calling in an umpire. The case of the 
eng‘neers is the opposite of that, for it is the men who reject arbi- 
tration which has been offered by the employers. It will now be 
necessary to take a vote of the national societies as to whether the 
strike shal] continue on the North-East Coast, and the reply to the 
employers is to be sent in by the 25thinst. The North-East Ccast 
men believe the general society will not use their votes to force the 
strikers back to work on reduced terms, but that is doubtful, as the 
rates of pay are not identical in all districts. - It is stated that 
among the woodworkers only the shipwrights can stand a national 
strike, the other allied trades being without adequate futds. 


Cleveland Pig Iron. 


Unfortunately the condition of the warrant market dis- 
organises business in Cleveland pig iron, and legitimate buying is 
practically at a standstill, for no one dares to buy for delivery 
much ahead, while the fight between the ‘‘ bulls” and “‘ bears” 
goeson. There is, indeed, something like a “rig” in progress 
the “‘bears” are believed to be considerably short of iron, an 
accordingly the “‘ bulls” are sitting tight, and keeping the prices 
up, so that there will be heavy differences to pay as settlements 
come on. To regular traders this condition of the warrant market 
is a nuisance and emphasises the depression. It seems to be 
generally anticipated that the present prices will not be main- 
tained, for the three months’ price of warrants is 2s. 4d. per ton 
below the prompt. Makers of Cleveland pig iron have not much 
iron to sell for delivery this quarter, and therefore very little is 
on offer, but they will accept 1s. per ton less for delivery in the 
second half of the year than they will take for prompt, but that is 
not enough to tempt consumers while everything is so unsettled. 
No. 3 Cleveland pig iron, which about the end of January could 
be got at 48s. per ton, is now at 52s. 3d., and Cleveland warrants 
have risen over the last two months from 47s. 44d. to 52s. cash. 
No. 1 is up to 54s. 9d., and No. 4 foundry to 51s. 3d. ; No. 4 
forge is at 49s. 9d., and mottled and white at 49s, 6d., and thus 
these lower qualities are relatively considerably cheaper than 
No. 3. 


Hematite Pig Iron. 


Producers of East Coast hematite pig iron are well off for 
orders yet, but latterly they have booked very few, and the out- 
look is not good, for there is no probability of improvement in the 
shipbuilding industry while the strikes last. These labour troubles 
are having a serious influence on all the industries that rely upon 
the shipbuilding trade for work, and as a rule these are worse off 
than they have been since 1886, The hematite ironmakers would 
have been a good deal worse off than they are if a rather brisk 
export demand had not sprung up. Mixed numbers are steady at 
59s, per ton, with No, 4 at 57s., and there is scarcely any being 
offered. Rubio ore is at 15s, 6d. per ton c.i.f. 


Furnace Coke. 

The great activity in the coal trade has had some 
good influence on coking coal, and thus upon coke, the price of 
which has gone up 3d. per ton this week. ucers of coke have 
for some time been selling at prices relatively a good deal cheaper 
than No. 3 Cleveland pig iron, and they think that an opportunity 
has arrived when they may alter this state of affairs. Cleveland 
pig iron has lately gone up 4s. 3d. per ton, while coke has not 
moved upwards at all. Coke manufacturers have been accepting 
16s. per ton, when 17s. 6d. was more like the figure they should 
have been securing, but this week they have put up the price to 
16s. 3d. per ton, delivered at the Middlesbrough furnaces. 


Stocks and Shipments of Pig Iron. 

Though trade is dull, the stock of Cleveland pig iron in 
Connal’s public stores has to ‘be drawit upon, and is now the 
smallest that has been reported since the spring of 1904. The 
quantity held on Wednesday was 69,631 tons, a decrease of 3021 
tons this month. All this is of No. 3 quality except 1554 tons. 
The stock of No. 4 foundry is rapidly disappearing. Only last 
month there were nearly 8000 tons of No. 4 held. " Ghignents of 
pig iron are fairly active ; from the Cleveland district this month, 
up to 8th, they reached ‘29,746 tons. 


Manufactured Iron and Steel. 

The business in almost all branches is very slow, the excep- 
tion being the rail trade, where a fair amount of work is in hand. 
Messrs. Bolekow, Vaughan and Co. have received an order, for 
13,000 tons of 80 Ib. f.b. rails for the New South Wales Railways, 
and one for 2000 tons of 45 1b. rails for West Australia. The 
plate mills at Eston, however, are only running three days per 
week. The iron bar and angle manufacturers have this week 
declared the expected reduction Poh manger but they only take 
5s. per ton off, and that will hardly attract business. Common 
iron bars are how at £7, best iron Bars at £7 7s. 6d., best best iron 





bars £7 15s., and iron ship angles £7, all less 24 per cent. £.0.¢.-~ 
ee 


ime ae Se 


Coal and Coke. 

Trade is in a satisfactory condition, and the colliery 
people are in a very strong position. They are well booked 
ahead, and have generally put up their quotations. They have 
all they can do to satisfy the demand on export account. Best 
steam coals have risen to 13s. 3d. per ton f.o.b., best gas to 
lls. 6d., and coking coal to 10s. 9d., while unscreened Durham 
bunkers are realising 10s. 74d. Furnace coke is up to 16s. 3d., 
delivered at the Middlesbrough works, and foundry coke to 18 
f.o.b. The Northumberland Coal Trade Conciliation Board, on 
the sales of last quarter, has reduced the wages of the underground 
miners in that district 1} per cent. and of surface men 1 per cent. 
This is the first reduction for three years. 








NOTES FROM SCOTLAND. 


(From our. own Correspondent.) 


General Position of Trade. 

THERE has been practically no improvement since the last 
report in the general position of trade in Scotland. The labour 
question is still acute, exercising a deterrent effect on fresh enter- 
prise. Workmen are loath to admit the necessity for reducing 
wages and probably this need occasion no surprise, so long as they 
imagine they have any hope of maintaining their position. ‘Some 
time ago the ironfounders intimated a reduction of 5 oe cent. on 

iece work and 1s, per week on time rates, and several conferences 
»etween employers and workmen having failed to effect a settle- 
ment, a vote of the workmen has just been taken. The votes cast 
numbered 4803, and of these 3900 voted for a strike in the event 
of an enforcement of the reduction. It is also feared that the 
attitude of the workmen on the North-East Coast of England may 
lead to a general lock-out in the shipbuilding trades, and business 
arrangements are greatly hampered in consequence. 


The Warrant Market. = 

The pig iron warrant market has been quieter, but has at 
the same time shown a considerable amount of strength, prices 
making a good recovery after depression by speculative operations. 
Consumers and shippers do not appear to be purchasing very freely, 
the transactions for the most part being in the roe. of profes- 
sional dealers. The transactions in Cleveland iron since last report 
have been from 51s. to 51s. 3d. cash, 50s. 3d. to 50s. 74d. one month, 
and 49s, 14d. for delivery in three months. Business also took 
place at 49s. 9d. to 49s 1ld. for delivery in eleven days. Scotch 
warrants have been nominally 56s. 9d. to 57s. 3d., and standard 
foundry pig iron 49s. 6d. to 50s. 6d. per ton. 


Output and Prices of Pig Iron. 


The production of pig iron in Scotland has shown very 
little variation since the beginning of the year. During that time 
the six furnaces that for long had been producing besic pig iron at 
Glengarnock have been out of blast, and no arrangement has so 
far been intimated for again bringing them into operation. There 
are 38 furnaces producing ordinary pig iron, and 35 making 
hematite, the total of 73 thus in operation in Scotland comparing 
with 90 at this time last year. The output will now be 
materially increased by the re-lighting of the blast fur- 
naces at Langloan Ironworks, which have been out of blast 
for the last three months. These furnaces have been put in 
operation within the last few days. One or two of the ordinary 
brands are 6d. per ton lower, but prices are generally well main- 
tained. Govan and Monkland Nos. 1 are quoted at Glasgow, 
62s.; No. 3, 58s. 6d.; Carnbroe, No. 1, 63s.; No. 3, 59s.; Clyde, 
No. 1, 65s.; No. 3, 60s.; Gartsherrie, No. 1, 65s 6d; No. 3, 
60s. 6d.; Calder and Summerlee, Nos. 1, 66s.; Nos. 3, 6ls.; Lang- 
loan, No. 1, 68s.; No. 3, 63s.; Coltness, No. 1, 88s.; No. 3, 65s. ; 
Glengarnock, at Ardrossan, No. 1, 66s. 6d.; No. 3, 61s. 6d.; 
Eglinton at Ardrossan 6r Troon, No. 1, 6ls.; No. 3, 58s. 6d.; 
Dalmellington at Ayr, No. 1, 63s.; No. 3, 58s.; Shotts, at Leith, 
No. 1, 66s.; No. 3, 61s.; Carron, at Grangemouth, No. 1, 
69s. 6d.; No. 3, 61s. 6d. per ton. 


Hematite Iron. 

The business in hematite iron, which had been in a 
backward state for a considerable time, has in the last few days 
béen somewhat more active. Cumberland warrants have improved 
from 60s. 10d. to 61s. 6d. The business has, however, beeh 
practically confined to Scotch hematite, of which considerably 
larger quantities have been purchased since a concession of 6d. to 
ls. was allowed in price. Merchants now quote 60s. 6d. to 61s, 
per ton for delivery at the West of Scotland steelworks. 


Finished Iron and Steel. 

As regards finished iron, a somewhat more encouraging 
report has to be given. The reduced ‘price of coal, together with 
modifications in wages, are having some effect in encouraging 
makers to keep their works running fuller time. Home demand 
is reported to be improving, and this is so far satisfactory, especi- 
ally as the export department has been yielding poor results owing 
to extreme foreign competition. The steel trade has also several 
hopeful features to report. Business in certain articles has been 
coming to hand more freely. At the same time there is- great 
room for improvement. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were small, being only 6945 tons, against 9999 in the corre- 
sponding week of last year. The total shipments for the first 
three months of the year are 80,770 tons, contrasted with 109,340 
in the first quarter of 1907, showing a decrease of 28,570. “Sub- 
joined is a table showing the distribution of the iron in the two 
corresponding quarters : 


1908. 1907. 

Tons. Tons. 
United States 610 .. - 40,454 
CasiadA.. « .. 1,450 re 1,085 
South America .. 3,428 ‘ 2,445 
| eter 3,163 ah 2,023 
Australi 4,705 4,004 
France .. 692 744 
Italy 7,248 9,293 
Germany 1,775 3,387 
Russia .. — 85 
Holland 2,454 1,812 
Belgium .. .. .. 470 765 
Spain and Portugal .. a 894 885 
Chinaand Japan .. .. .. .«. 2,548 2,174 
Other countries... .. .. .. .. 4,282 3,024 
Coastwise .. .. 47,051 37,162 


The arrivals of Cleveland and district pig iron at Grangemouth in 
the past week were eight, amounting to only 6996 tons, contrasted 
with 15,796 in the corresponding week of 1907. The regate 
arrivals in the last three months are 120,039 tons, being 9241:less 
than in the first quarter of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Welsh Coal Trade. 


Last week was not a particularly brisk one, though on 
several days the coal export was ‘well maintained, and prices 
remained ‘tolerably- firm. ~ The total coal and~patent~ fuel -shtp- 
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Latest Coal Prices at Cardiff. 

Best large steam coal, 16s, té 16s. 6d.; seconds, lds. to 
lis. 6d.; ordinary large steam, 14s. 6d. to 15s.; drys, 16s. to 
16s. 3d.; ordinary drys, 13s. 6d. to 14s.; best Monmouthshire 
black vein, 14s. 9d. to 15s.; Western Valley, 14s. 3d. to 14s. 9d.; 
Eastern Valley, 12s. 6d. to 13s.; best house coals, 17s. 6d. to 
18s. 6d.; seconds, lds, 6d. to 16s.; No. 3 Rhondda, 19s. 6d. to 
20s.; through, 16s. to 16s. 6d.; No. 8 smalls, 12s. 6d. to13s.; No. 2 
Rhondda, Ils. 9d. to 12s.; through, 10s. 6d. to 10s. 9d.; No. 2 
smalls, 8s. 6d. to 9s.; best washed nuts, 14s. 6d. to 15s.; seconds, 
18s. 6d. to 14s. 6d. ; best washed peas, 13s. to 13s. 6d.; seconds, 
12s. 6d. to 13s.; best small steam, 10s. 3d. to 10s. 6d.; seconds, 
8s. 6d. to 9s. 3d. ; other smalls, including drys, 7s. 6d. to Ss. 6d. 
The Exchange notifies that all these quotations are f.o.b. Cardiff, 
except the Monmouthshire kinds, which are f.o.b. Newport, Car- 
diff 3d. extra, cash in thirty days, less 24 per cent., and house coal 
prices, which are pit mouth prices, Patent fuel, 16s. 6d. to 17s. 6d., 
less 24. Coke: Furnace, 16s, 6d. to 17s. 6d.; foundry, 19s. to 
22s, ; special, 26s. to 28s. Pitwood, 18s. 6d. to 18s. 9d. 


Anthracite. 

Good healthy tone has characterised business of late, and 
one or two classes of coal are in strong demand. An authority 
visiting "Change remarked this week that an uphill tendency was 
being shown, and large accumulations had been cleared. If not 
marked in quotations, prices are clearly upwards. Latest at 
Swansea :—Hand-picked malting, 25s. to 26s.; seconds, 21s. to 
22s. net; big vein, lés. to 16s. td., less 2}; red vein, 12s. 9d. to 
13s. 3d., less 23. Machine-madeo coals: Cobbles, 21s. to 23s. net ; 
French nuts, 22s. 6d. to 23s. 6d. net; German nuts, 22s. 6d. to 
23s. 6d. net ; machine-made beans, 21s. to 22s. 6d. net ; screened 
beans, 14s. 6d. to 15s. 6d. net; peas, 14s. 6d. to 15s. 6d. net; rubbly 
culm, 7s. to 7s. 3d., less 24 ; ordinary duff, 3s. 9d. net. Other coals: 
Best steam, 17s. to 17s. 6d.; seconds, 15s. 9d. to 16s. 9d.; ordinary 
large, 13s. 6d. to 15s., less 2} ; through bunker, 10s. 6d. to lls.; 
small, 8s. to 8s. 6d.; No. 3 Rhondda, 20s. 3d. to 20s. Gd.; small, 
12s, 9d. to 13s. 3d. Patent fuel, 14s. to 14s. 3d., all less 24. 


. Steamship Changes. 

A new steamship line is being formed from Newport to 
Alexandria. It is now fairly certain that the project of making 
Fishguard a mail station in connection with America will not be 
carried out so fully as anticipated. 


New Colliery for Port Talbot. 
In the Port Talbot district sinking operations are to begin 
for a new colliery in the Duffryn Valley. The site chosen is a 
point above the celluloid works. 


Iron and Steel. 

In the Swansea district the steel smelting and bar rolling 
works were busy, and an average output of bars shown. At 
Llanelly the steel works were fully occupied with orders. The 
week has witnessed some dumping. From New York 1446 tons 
steel billets came to Newport and 1446 tons from Rotterdam. At 
the Metal Exchange, Swansea, the following prices ruled :—Pig 
iron: Hematite, mixed numbers, 61s. 6d.; Middlesbrough, 62s. ; 
Seotch, 57s. 3d.; Welsh hematite, 65s. No rails quoted. Bars: 
Bessemer, £4 lls. 6d. to £4 12s. 6d.; Siemens, £4 12s. 6d. Trade 
quiet. Other quotations, Swansea :—Block tin, £143 10s.; copper, 
£59 ; lead, £14 10s.; spelter, £21 10s.; silver, 253d. per oz. Iron 
ore, — Best, 15s. to 15s. 3d.; second class, 14s. 3d. to 
lis. 6d. 


Tin-plate. 

Last week indicated a very 'arge make and a substantial 
shipment. The quantity received from the works was 101,459 
boxes, shipment 95,700 boxes, leaving 192,010 boxes in stock. 
Last week nine mills were idle, but it is expected that four will 
restart directly. The reports in the Swansea district confirm the 
rumoured abundance of orders, and show that there is ample work 
for some months ahead, and a peaceful condition of the labour 
market. Latest prices: — Prices advancing. Ordinary sizes 
Bessemers, 13s. 1jd. to 13s. 3d.; ternes, 22s. 9d.; C.A. roofing 
sheets, £9 5s. to £9 7s. 6d.; big sheets for galvanising, £9 2s. 6d. ; 
finished black plates, £9 12s. 6d. to £9 15s.; galvanised sheets, 24 g., 
£12 10s. On the London market Welsh I.C. tin-plates are quoted 
at 12s. 74d. to 12s. 9d. Market getting stronger. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THERE is no marked change to be noticed in the condition 
of the iron and steel trade. Reductions in the volume of business 
have been reported here and there, and a total absence of enter- 
prising spirit. Prices are the same as before, but they are rather 
weakly maintained. 


From the Siegerland. 

There can be no question that the iron and steel industry 
is in a poor condition, and prospects are exceedingly unsatisfac- 
tory, for a want of confidence is shown everywhere, and consumers 
have been buying only the most necessary requirements. Con- 
trary to what was expected, the reductions in price seem to have 
increased the reserve among consumers. The Siegerland Pig Iron 
Convention has decided on a 50 per cent. reduction in output from 
the Ist of April. 


List Prices. 

The following are the present list quotations per ton 
at works:—Raw spathose ore, M. 12°30 to M. 13°75; roasted 
ditio, M. 18 ; Nassau red iron ore, M. 14 to M. 14°50; spiegeleisen, 
10 to 12 per cent., M. 85 to M. 87; white forge pig, M. 74; 
steel iron, M.76; German Bessemer, M. 80; basic, free place of 
consumption, M. 64°80; Luxemburg forge pig, free Luxemburg, 
M. 52°80; Luxemburg foundry pig, No. 3, free Luxemburg, M. 54 ; 
German foundry pig, No. 1, M. 76; No. 3, M.71; German 
hematite, M. 80; common bars in basic, M.108 to M. 115; the 
same in iron, M. 135; common plates in basic, M.118 to M. 120; 
boiler plates, M. 128 to M. 120; sheets, M. 124 to M. 130; wire 
rods, M. 132°50. 


The German Coal Market. 

Improvements cannot be reported from the Silesian coal 
market ; on the contrary, home demand has slightly decreased, 
but a fair export trade wasdone. Coke remains in satisfactory 
demand. According to statements of the Rhenish-Westphalian 
Coal Syndicate, deliveries of coal in the Ruhr district for February 
of the present year have been the highest ever attained, being 
6,994,448 t., or 279,778 t. per day ; sales amounted to 6,011,354 t., 
or 240,414 t. per day. Compared to February last year output 
per day has increased 14,777 t., and against the previous month a 
rise of 5753 t. is shown. The increase in sales was 15,174 t. 
against last year, and 16,820 t. against January of present year. 
There was some difficulty to dispose of the output in coal, for 
engine as well as house coal has been in decreasing demand 
lately ; stores accordingly are increasing. Gas coal is standing at 
M, 12:50 to 13°50 p.t.; steam coal, M.11 to 12°75 p.t.; mixed 
sorts of dry coal, M. 10°50 to 13°75 p.t.; anthracite, M. 21 to 
22 p.t. for summer, and M. 23°50 to M. 24°50 p.t. for winter. 
Foundry coke realises M. 19 to 20 p.t.; blast furnace coke, 
M. 1750 to M. 19 p.t. Briquettes stand at M, 11:50’to M, 
18°75 p.t. 





Austria-Hungary. 

Orders como in pretty regularly, and the shops and 
factories are in good employment generally. There has na 
fair export trade in merchant bars and in the different kinds of 
machinery. The coal trade in mata meen, a develops satisfac- 
torily, and though output is rather heavyit has been meeting 
with ready consumption. Quotations for engine coal remain 
unaltered, while for house coal a reduction of 4 to 6 heller has 
taken place. 


The French Iron Market. 

A little more buying has been done during the week ; 
some trades have been quite active and the general aspect is 
brighter than before, especially in the Gaia terne and in the 
Centre, while in the Nord a moderate demand only comes forward. 
Coal is in steady and satisfactory request at firm prices. 


Slack Trade in Belgium. 

It is to be regretted thet an improvementin the conditiowt 
of the Belgian iron and steel industry cannot be reported yet. 
Orders continue to come forward in very small quantities only ; in 
many branches less is done than in the early part of the first 
quarter. A decrease in quotations for semi-finished steel is ex- 
pected for the present quarter, but it is not likely to exceed 
of. p.t. Steel billets are at present quoted 135f. p.t., and 
if they should fall on 100f. p.t., as consumers seem to expect, 
this would mean a reduction of more than 25 per cent. The pig 
iron output has been restricted, but quotations have not met with 
a reduction since the beginning of March. Export prices for bars 
show more weakness than previously, and inland quotations are 
but nominal, because the mills would takealmost any price to secure 
an order. The girder trade is entirely without the usual anima- 
tion of spring ; a languid demand only isexperienced. Rails have 
continued in fair request. The department in most need of work 
is the plate and sheet trade. In the Belgian coal industry no im- 
provement can be reported to have taken place. Prices are com- 
paratively firm, 13f. to 13-50f. p.t. being quoted for dry sorts of 
coal, 15f. to 15°50f. for ‘steam coal, and 19f. to 21f. p.t. for 
briquettes. In spite of the reduction of 2f. and 3f. p.t. in the 
prices for coke, consumers show very little inclination to come 
forward with their orders, and a very limited trade was conse- 
quently done in coke recently. 


Russia on the International Iron Market. 

After the crisis of 1901 the Russian iron industry 
slowly but steadily improved, till in 1904 the output in pig iron was 
111,000,000 pud, against 92,000,000 pud in 1901. The following 
years were not, however, so favourable to the industry, and 
in 1905 the output was only 103,000,000 pud, while in 1906 it 
decreased on 102,000,000 pud. In 1907 Government orders were 
scarce, and a generally reserved tone prevailed. Russian iron- 
masters, therefore, tried to sell on foreign markets, and their 
endeavours have not been without success, Last year 14,472,000 
pud were exported, as against 2,497,000 pud in 1906, 583,000 pud 
in 1905, and 56,000 pud in 1994. _- Export of the different sorts of 


iron was as follows :— 
‘ 1906 1907. 
1000 = 
188 4,506 
18 .. 
521 .. 5,601 
680 .. 3,957 
583 2497 14,472 
Export in steel (5,587,000 pud) shows the strongest improvement. 
Russian rails and steel billets have been sold to all parts of the 
world. The heaviest lots—viz., 1,088,000 pud—were exported to 
Italy ; then comes Great Britain, with 950,000 pud ; Mexico, 
672,000 pud ; China, 366,000 pud ; Africa, 198,000 pud ; Austria- 
Hungary, 109,000 pud; Bulgaria, 36,000 pud ; and Germany, 
26,000 pud. For pig iron also Italy was the best customer, pur- 
chasing 2,567,000 pud ; Germany came next, with 517,000 pud ; 
Austria-Hungary, 469,000 pud; Belgium, 443,000 pud ; South 
America, 337,000 pud; Holland, 39,000 pud; and Turkey, 
12,000 pud. 


1905 
50 .. 
Ee 

447. 
76 


Pig iron .. 
Iron plates 
Steel peter > sate 
Other sorts of iron 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, March 26th, 1908. 

LARGE quantities of stcel will soon be wanted for construction 
work in this city. The largest order is 4000 tons for the Astor 
Hotel, which will cover a lot 200ft. by 150ft. A large amount wil! 
be wanted for an office building, about. 3500 tons, and another big 
lot will be wanted in a few days for a Broadway theatre, and still 
another lot for a combination hotel and theatre at Broadway and 
Forty-third-streets. Large orders are also anticipated within a 
week or two from Chicago and some other western cities. Inquiries 
are coming in from the Pacific Coast for finished steel, which, if 
placed, as anticipated, in April, will exert a decidedly favourable 
influence upon the structural steel situation. The steel plate 
industry is dragging because of the suspension of steel car build- 
ing, and there is no present prospect for heavy orders from the 
railroads. he bar iron industry and the sheet mills are no better 
off, and buying is restricted to Bara requirements and for early 
delivery. The pig iron industry is dragging along, the only 
favourable indication this week being that a few large engineering 
concerns have asked the prices of special brands of pig iron, which 
will be wanted during the second and third quarters of the year. 
These inquiries for three to six months’ forward delivery are the 
first inquiries the industry has had since last autumn for such 
remote delivery. They afford a good deal of encouragement to 
pig iron makers. More iron is being shipped at present than at 
any time for months, and the stocks on furnace banks are gradually 
disappearing. The tone of the market is improving, and yet buyers 
are extremely cautious, preferring to buy only to fill out work as 
it is received. It is probable that a number of coastwise boats 
and also some ferry boats for this city will create demands which 
will be felt in the industry. The tin-plate consumption is steadily 
improving. Railroad building is being talked of, and a large 
amount of mileage is projected, but actual construction will not 
be determined upon until some time during the second quarter of 
the year condition will, it is thought, warrant an expansion. 
The locomotive works and car works are still badly hampered. 
The greater consuming interests are all hanging back; the 
smaller consuming interests are all coming forward, but their 
aggregate demand bears an unfavourable relation to the normal 
requirements of the greater consuming interests, such as the 
railroads, the bridge builders, the car builders, and the ship- 
builders. 

Standard copper has advanced a trifle in sympathy with London. 
Exports from Atlantic ports since March Ist amounted to 15,160 
tons. Quotations to-day for Lake, 13 ¢.; for electrolitic 4 les-. 
Tin has arisen slightly in price, but the advance is uncertain. 
Only small sales are being made. Lead is firmer than it has been 
for several weeks. Holders are asking 3-90 to 4c. 








CATALOGUES. 


E. M. Bowven’s Patents, Limited, Baldwin’s-gardens, Gray's 
Inn-road, Holborn, E.C.—This is a well-illustrated and arranged 
catalogue dealing with the Bowden wire mechanism and fittings 
used in its application in connection with motor cars, motor boats, 
&c. The principle on which the mechanism operates is clearly 
explained, and some hints on fitting the mechanism are also 
given. 

THE Crypto ExecrricaL Company, 155 and 167, Bermondsey- 





street, 8.E.—We have received two leaflets from this com 

One illustrates and describes small alternating to continuo, 
current transformers suitable for charging ignition accumulators 
&c. The other has reference to alternating current, single ter 
and three-phase motors and motor starters. Both leatlets give ful 
particulars and prices. Hs 

THE ELECTRIC AND ORDNANCE ACCESSORIES Company, Stellite 
Works, Cheston-road, Aston, Birmingham.—Leaflets Nog L 42 
L 44, L 45, L 46, L 47, and L 50 have been received from this com. 
pany, dealing respectively with Stellite electric heaters the 
miniature Victor arc lamp, the Victor flame arc lamp, Stellit 
continuous current motors, Stellite dynamos, and Eclipse clectric 
heaters, The particulars given on these leaflets include prices, : 

Brapbury AND Co., Wellington Works, Oldham.—'Three leaf. 
lets have been received from this company. Onc deals with the 
firm’s 6in. centre capstan lathe, which has been specially designed 
for the rapid and cheap manufacture of incandescent lamp-holder 
parts. Another leaflet deals with the firm’s 3hin. capstan lathe ; 
and the third leaflet deals with an improved Sin. centre-friction 
back-geared capstan lathe, The prices are given in each case, 

J. B, Hamivron and Co., Unica Works, Southey-road, South 
Tottenham, London, N.--A pamphlet received from this company 
has reference to Unica silent gears. The advantages claimed for 
these gears are clearly given, and a price list is also included and 
tables giving the circular pitch, diametrical pitch, thickness of 
tooth on pitch line, and so forth, One of the principal advantages 
claimed for these gears is that vibration is reduced to a minimum, 

DEAN, SMITH AND GRACE, Limited, Keighley.—A new edition 
of this firm’s lathe catalogue has recently been forwarded to us, 
At the commencement of the catalogue there are some illustrations 
showing the company’s workshops. Following thisa large number 
of lathes of various types are illustrated and described. A concise 
specification is given in each case, which includes the overall 
dimensions, net weight, and weight packed for shipment. At the 
end of the catalogue lathe accessories are dealt with. 

ALFRED HeExBert, Limited, Coventry.—-We have recently 
received a copy of this firm’s latest list—J Section—dealing with 
hexagon turret lathes. This list contains excellent illustrations of 
hexagon turret lathes of various sizes and designs. The firm’s 
single pulley head is also dealt with, and the advantages claimed 
for it are set forth in a clear and concise manner. The descrip- 
tions given of these lathes, together with the illustrations, enable 
the reader to follow the construction with great ease. At the end 
of the list lathe accessories and examples of hexagon turret lathe 
work are dealt with. 

Lupwic LoEWE AND Co., 30 and 32, Farringdon-road, E.C.—An 
interesting little pamphlet which deals with cylindrical grinding 
has been forwarded to us by this firm. It illustrates the Norton 
cylindrical grinding machines and gives the sizes in which they are 
supplied. ‘There is a series of tabulated results having reference 
to the time taken in turning out work on these machines, and they 
also show the many uses to which the machines may be put. 
These results, we are informed, have been obtained during the last 
two or three years with the Norton cylindrical grinders in the 
tirm’s own workshops. 

THE BUTTERLEY ComPaNy, Butterley Ironworks, Butterley, near 
Derby.—This catalogue contains some interesting illustrations. 
There are illustrations of the Butterley Ironworks in 1800 and in 
1812, also of the works as they stand at the present time. Various 
castings, as made at these works, are also illustrated, including an 
engine bed, colliery pit tubbing and wedging curb, pipes, &c. 
Another portion of the catalogue deals with bridge and roof work, 
and some very large and interesting structures are illustrated. 
The last part of the catalogue is devoted to colliery work, and 
among other things illustrated is a coal-sorting plant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

WE are asked to state that F. WW. Smith and Co. (1907), Limited, 
have removed from 33, Chapel-street, to 128, Lord-street, South- 
port. 

Mr. 8S. S. Wurretey, late of Eglinton Works, Garden-street, 
Nottingham, asks us to state that he has now removed to Eglinton 
Works, Isandula-road, Nottingham. 

Mr. S. B. GrirrirH, of 8, John-street, Adelphi, has been 
appointed the sole representative for the sale of the Heyland 
single-phase induction motor in Great Britain and the Colonies. 

Mr. E. C. Amos, of 22, Walbrook, E.C., has been appointed sole 
agent for London and district for Messrs. Wright and Wood, 
Limited, of Halifax, for motors, dynamos, and their other 
specialities. 

Mr. ARTHUR BourNe informs us that after four and a-half 
years with Messrs. Robert A. King and Co., engineers, of West- 
minster, he has now joined the firm of Cunningham and 
Morrison, of Balfour House, Finsbury-pavement, E.C. 

WE are asked to state that Mr. Joseph Price, Assoc. M. Inst. 
C.E., has terminated his engagement with Messrs, Le Grand and 
Sutcliff, of Bunhill-row, London, and has commenced practice as 
a consulting engineer in water supply and refrigeration. He 
has opened offices at Queen Anne’s-chambers, Broadway, 5. W. 

THe Nevile Engineering Company, Limited, of Worcester, 
makers of electrical switch gears, have incorporated William 
Sprowson and Co., of Newton Heath, Manchester, London, and 
Glasgow, electric and hydraulic lift manufacturers. The company 1s 
extending its works at Worcester, building a new erecting shop, 
and adding to its present foundries. 

WE are asked to state that Mr. Morton Beales is severing his 
connection with Bruce Peebles and Co., Limited, and is entering 
into partnership with Mr. M. M. Gillespie. The new firm will be 
styled Gillespie and Beales, and will have offices at Amberley 
House, Norfolk-street, Strand, and will carry on business as buying 
and selling engineers, exporters and contractors. 








Contracts.—Messrs. L. P. Winby and Co., of Queen Anne's 


Chambers, Tothill-street, Westminster, 5.W., have recently 
received a repeat order for “‘ Winby ” patent anchor chairsfrom the 
Sheffield Corporation. ‘‘ Winby ” patent soleplates have also been 
supplied to Wolverhampton, Sunderland, Bath, and Nottingham. 
—The Urban District Council of Tredegar, Mon., have placed an 
order for a two-cell refuse destructor plant with the Horsfall 
Destructor Company, Limited, of Leeds.—The Bologna Munici- 
pality, Italy, has purchased a second horse-drawn steam fire 
engine from Merryweather and Sons. It is of the “ Greenwich 
Gem” pattern, and has a pumping capacity of 300 gallons per 
minute.—Andrew Barclay, Sons and Co., Limited, of Kilmer; 
nock, N.B., have received orders for three locomotives, 1bin, and 
16in. cylinders, for Young’s Oil Company, Limited, of Glasgow 
and Edinburgh.—Ed. Bennis and Co., Limited, have recently 
received an order for sixteen mechanical stokers, &c., from the 
G te Electricitatswerken, of Amsterdam, as well as orders for 
eleven further stokers from a number of other firms.—We oa 
informed that the Avonside Engine Company, of Fishponds, 
Bristol, has just received an order for six heavy tank locometeS 
from the Port Commissioners of Calcutta.—Messrs. Marp - 
Leach and Co., of 6, Victoria-avenue, Bishopsgate-street Withou h 
inform us that they have been entrusted with the complete - 
tract for the supply, delivery, and erection of eighteen motors ns 
driving the printing presses in the offices of the Sheffield pred 
Telegraph. These motors are all specially designed for Mooi 1d 
speeds whero necessary, and are being wound for the Shellie 


orporation Supply, 200 volts, 50 periods, two-phase. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 


icator is printed in italics. 
the Cone abridgment is not illustrated the Specification is without 


drawings. p . : 
‘ Specifications may be obtained at the Patent-ofice Sale Branch, 
ses of Spe hancery-lane, London, W.C., at 8d. each. 


of 


. ton-buildings, y 
23, eowirat gate given is the date of application; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of 


lete specification. : 
ee person ae on any of the grounds mentioned in 
Rew b of the date given at the end of the 
; i opposition to the grant of a Patent. 


the Acts, within two 
, give notice at the 
Patent-office of 





BOILER ACCESSORIES. 


11,609. May 18th, 1907.—IMPROVEMENTS IN SPRING-LOADED 
vatves, by Valentine Parlby and John I. Thornycroft and 
Co., Limited, both of Woolston Works, Southampton. 

The invention consists in an improvement in that type of spring- 
loaded valve, such as marine-type safety valves, in which the 
spring bears at both ends upon plates that are free to adjust 
themselves relatively to the valve spindle and the fixed abutment 
respectively, so as to prevent any side thrust set up by the spring 
having any effect on the true seating of the valve on its seat, or 
any jamming action of the valve spindle in its guides. This is 








effected as shown in the engraving, by interposing 


the ends of the spring A and the several abutments B B, | 


against which the spring presses, a fixed plate ( and a rocking 
plate D, the rocking plates being between the fixed plates on the 
ends of the spring and the fixed abutments. These rocking plates 
consist of plates of suitable metal having a diametrical ridge upon 
each side, the ridge on one side being at right angles to the ridge 
on the other side. These rocking plates allow the spring to adjust 
itself, so that the combination of spring and rocking plates pro- 
duces no side thrust on the valve spindle or valve.— March 18th, 
1908, 


25,159. November 26th, 1907.—Improvep Low Water ALARM 
KOR THE FEED TANKS OF STEAM PROPELLED VEHICLES, by 
Bellis and Morcom, Limited, Lancelot Perry Keene and 
Francis Over Everard, of Ledsam-street Works, Birmingham. 

This invention relates to a low-water alarm for use in feed tanks 
for steam propelled vehicles, the alarm being given by the escape 
of steam, and the combination therewith of a water-level indicator. 

In the accompanying engraving, Fig. 1 is a sectional elevation of 

the contrivance with the tank nearly full. Fig. 2.shows the tank 


N° 26,159.4 ; 
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sufficiently empty to cause the alarm signal to operate. In the 
figures, « is a tank which contains the feed-water to be pumped 
into the boiler. This tank is closed with the exception of an 
orifice provided by a tube 4, the lower end of which extends nearly 
to the hottom of the tank, the tube being placed behind the 
driver's seat d. In the tube is inserted an easy fitting float ¢, 
attached to a rod cl, which by its height indicates the level of the 
water in the tank. The exhaust steam is admitted to the tank at 
2 and a vent through a pipe f, leading to the atmosphere away 
from the close neighbourhood of the tank, is provided. By such an 
wrangement the space within the tank above the water will 
hormally be occupied by steam of pressure slightly in excess of the 
pmoepheric pressure. When the level of the water has sunk 
rm ow the lower end of the pipe }, which contains and guides the 
“yond the steam will escape into the atmosphere through the pipe 
fv 1908 the ‘driver-that the tank is nearly empty.—March 





FURNACES. 


7071. March 25th, 1907.—IMpROVEMENTS IN AND KELATING to 
FURNACES FoR THE ANNEALING OF METALS, by Mikael Pedersen, 
of Raglan House, Dursley, Gloucestershire. 

This invention relates to furnaces for the annealing of metals, 
and b praaay vy refers to that type the contents of which are 
sealed from the atmosphere by means of a water seal, and also to 
those furnaces provided with a removable tray or ladle bottom 
moved into position by hydraulic apparatus. The present improve- 
ments consist in having a furnace with a removable bottom in 
combination with a water seal, in addition to which improved means 
are provided for raising, lowering, and moving the furnace bottom 
| into the position required. The furnace is formed of a cylindrical 
shape, and is arranged vertically over a tank or basin of water 
which seals the lower open end of the furnace, which may be made 
in one piece, either of iron, fireclay, or any other suitable material 
or means, In order to carry the material into and out of the 
furnace, a bottom or table is provided Which fits within the cylinder 
of the furnace, and which is carried upon a vertical support which 





| 
| 
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is fitted upon one end of an arm passing under the furnace side, 
the other end of the arm being mounted upon a central vertical 
axle or support, the former arm being so arranged that it can be 
worked up and down and also swing round with the vertical axle 
as its centre, by which means the table may be lowered below the 
furnace, swung round and then raised outside the furnace. The 
material which requires to be annealed is placed upon the table, 
means being provided to keep the cantestel to be annealed at the 
required distance from the table for the heat to come underneath 
it. ‘Two or more arms carrying bottoms or tables may be used, so 
that whilst one table is in the furnace another is outside over the 
water in a position for being cleared and reloaded. More than 
one furnace may be arranged round the same axis, and double the 
| number of tables to that of the furnaces are required for giving 
the greatest facility for insertion and removal of the goods. The 
raising and lowering of the table may be effected by means of a 
hydraulic arrangement or by a wheel or wheels engaging racks on 
the central axle, these racks having their teeth running into another 
rack at top and bottom to allow of the swinging round of the arm. 
March 18th, 1908, 


between | 


INTERNAL COMBUSTION ENGINES. 


6120. March 13th, 1907.—IMPROVEMENTS IN OR RELATING TO 
REVERSING GEAR FOR INTERNAL COMBUSTION ENGINES, by 
Vickers, Sons and Maxim, Limited, of the Naval Construction 
Works, Barrow-in-Furness, and James McKechnie, of the 
same address. 

The invention relates to reversing gear for internal combustion 
engines, and particularly to reversing gear for heavy oil engines. 
The chief object is to provide means whereby the operation of 
such engines may be so regulated that they can be rur: in either 
direction with equal facility. For carrying this into effect revers- 
| ing gear is employed of the class wherein each of the engine 
| controlling valves is provided with a forward and reverse cam, and 
| with two independently-pivoted members, either of which can be 
interposed between its respective cam and the valve spindle or 
other controlling device for eausing the engine to run in a forward 
or reverse direction. Fig. 1 is a front elevation, Fig. 2 a side 
elevation, and Figs. 3 and 4 sectional plans taken through X X and 
| Y Y in Fig. 1. The two cams B B! for each valve are mounted side 
by side on the cam shaft A in the ordinary manner. The 
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| mechanism for imparting motion to the valves comprises two 
| independent rods, which operate the valves through tne levers C 
| or their equivalents. The ends of the rods adjacent to the cams 
are pivotally connected at dd! to links D? D3, which are provided 
with antifriction rollers d?d3, and are pivotally connected to a 
lever or arm D4 mounted on the shaft E. The shaft E may be 
oscillated by means of a toothed quadrant E! secured to the 
shaft and engaging with a worm FE? carried on a shaft E*, which is 
provided with a hand wheel E+. By oscillating the shaft E 
through a suitable angle either of the rollers d2d° may be brought 
into the path of its cam, while the other roller is moved out of the 
path of its cam, or both rollers may be put out of action, the 
position of the rollers d? d* relatively to the cams determining the 
direction of rotation, and to some extent the speed of the engine, 
as well as its stoppages. By connecting the two links D? and D% 
to a common pivot and arranging the antifriction rollers d? and d* 
at different radii from such pivot, as shown in the engravings, the 
valves can be controlled from a single source, and any possibility 
of the separate links D? and D® being brought.into a position 
es to control both valves is obviated.—March 18th, 











ELECTRICAL. 


11,504. May 17th, 1907.—ImpRovEMENTS IN AND RELATING TO 
tHe Coxtio. oF KExecrrtc Morotis ror Drivinc Rotiine 
Mitts, the Allgemeine Elektricitats Gesellschaft, of Friedrich 
Karl-Wfer, 2-4, Berlin, Germany. ; 

For well-known reasons, series or compound motors aré used in 
electrically operated rolling mills when it is impracticable to 
reverse the direction of rotation by reversing the field winding of 
the generator alone, it being necessary to reverse the series field of 
the motor also. In the case of rolling mills, however, large motors 
must be started and reversed several times in a minute, and in 
order to retain the advantage of being able to reverse the motors 
by reversing the generator field it is necessary to provide means 
for reversing the series field of the motor without having to break 

a circuit’carrying a heavy current. It has been proposed to excite 

the series winding of a motor by means of an auxiliary machine, 

which in turn is excited by the main current or a current propor- 
tional thereto. The present invention relates to the application of 
this method to rollirg mill motors fo: the purpose of readily effect- 
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ing reversal, with the advantage that the reversing of the series 
field of the motor is effected in a circuit carrying comparatively 
low current. Referring to the engraving, the generator is shown 
supplying current to the motor. The shunt fields of the generator 
and motor are fed from the exciter, and there is a change-over 
switch A and a rheostat in circuit with the generator field. The 
ausiliary exciter supplies the series or main winding of the motor, 
and the field winding of the auxiliary exciter may be in series with 
the motor armature or energised by a current proportional to the 
motor armature current. The change-over switch B serves for 
reversing the series field of the motor. The operation is as follows : 
— Assuming it is desired to reverse the rolling mill, the change-over 
switch A is reversed so as to reverse the current in the main cir- 
cuit, but this also reverses the fie’d of the auxiliary exciter, and 
therefore the change-over switch B must be reversed. The reversal 
of these two change-over switches first brings the motor to rest 
and then reverses its rotation, and the advantage obtained is that 
the reversing switches are connected in circuits carrying small 


currents. There are several modifications and three illustraticns, 
— March 18th, 

ROAD MOTOR VEHICLES. 
5870. March 11th, 1907.—IMPROVEMENTS IN AND RELATING TO 


TRAINS OF VEHICLES FOR Common Roaps, by Edwarid 
Manville, of 29, Great George-street, Westminster, S. W., and 

the Daimler Mator Company (1904), Limited, of Coventry. 
This invention has for its object the provision of means whereby 
the transmission of motive power from the motor to the wheels 
throughout the train is effected in such a way as to give a high 
efficiency. A system of transmission has been adopted for inde- 
pendent locomotive vehicles in which a prime mover drives the 
wheels through mechanical means, and also operates a dynamo 


carried cr connected to the transmission mechanism. The motor 
N°5,870. Dynamo 
Flexible ShaFt 
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generator is connected to a secondary battery, and the electric 
circuits and controlling gear are arranged so that the prime mover 
can generate current by the motor generator to charge the battery 
when running at average speeds and under average loads, and 
when the load increases above the average the battery can supply 
current to the motor generator, so that it can reinforce the driving 
effort of the prime mover. To carry this invention into effect the 
driving mechanism of the train of vehicles is arranged in accord- 
ance with the system described. The prime mover motor-gene- 
rator amd the secondary battery may be on one vehicle alone and 
the motion transmitted in every case by mechanical means alone 
or they may be arranged either with a motor-gererator and a 
battery or a motor-generator only on each vehicle. Means of 
control are provided in relation to the battery. Figs. 1 and 2 are 
views of the arrangement, and are practically self-explanatory.— 
March 18th, 1908. 


7933. April 5th, 1907.—IMPROVEMENTS IN AND RELATING TO THE 
ELECTRIC TRANSMISSION OF POWER FROM A PRIME MOVER 
FOR AUTOMOBILES AND OTHER PURPOSES, Robert Douglas 
Archibald, 26, Waterloo-road, Wolverhampton. 

This invention relates to the transmission of power from a prime 
mover and to power transmission systems in which a prime mover 
is connected to a load through the intermediary cf an electric 
transmitting device. The engine is mechanically connected to the 
revolving structure of a polyphase generator so as to rotate such 
structure in relation to the armature, which is mechanically con- 
nected to and revolves with a polyphase-current motor. The 
rotary part of the motor is also connected with the differential. The 
windings of generator armature and the primary part of the motor 
may be electrically connected together at will, so that the currents 
generated in the armature will be utilised to drive the motor. Or 
the windings of the generator armature and the primary part of 
the motor may be disconnected, and the armature windings open- 
circuited, or closed through resistance, or short-circuited. The 

rinciple can easily be followed by reference to the diagrams 

igs. 1 and 2 by those familiar with the principle of the induction 
motor and cascade working. The excitation of the field structure 
of the generator is affected by means of an exciter driven by the 
engine. The primary of the motor is formed as a rotor chiefly for 
convenience in design, as with such an arrangement the armature 
and rotor may be electrically connected without the use of slip 
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rings and brushes, the speed-regulating switch being then made as 
a rotating switch. Besides changing- the speed by means of the 
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iable Resistance 


Vari. 
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( Field Polyphase 
Resistance Generator 


speed-regulating switch, the speed may also be changed by alter- 
— number of poles on the motor or generator.— Apri/ 18th, 
1908. 


RAILWAY ROLLING STOCK. 


$488. April 23rd, 1907. IMPROVEMENTS IN Boies EoR RAILWAY 
CARRIAGES AND. OTHER VEHICLES, by Francis Lawrence Lane 
and the Leeds Forge Company, Limited. 

This invention relates to improvements in four-wheeled ies 
for railway carriages and other vehicles of the kind in which a 
bolster is supported by separate springs arranged at, a distance 
a longitudinally of the ie, and is provided with side bearing 
blocks for supporting the body. An object of this invention is to 
jo. a the body of the vehicle in such a manner as already stated, 

for this purpose each of the side bearing blocks is in the form 
of a plunger capable of limited vertical movement in a case between 
which and the plunger a spring or cushion is arranged. This 
pei a will prevent an undue proportion of the weight 
of the vehicle body being carried on any one of the four side 
bearing blocks. Two side bearing blocks may be placed on or 
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near the transverse centre line of the bogie if it is considered 
advisable. The side bearing blocks are attached to the vehicle 
body in positions corresponding to the positions of those on the 
bogie and each of these may be made in one piece or constructed 
with springs. When spring side bearing blocks are used those on 
the bolster may besolid, It isclaimed that the spring side bearing 
blocks absorb corner blows transmitted to the vehicle body from 
the bogie when passing over points or crossings, or inequalities of 
thé track. The engraving illustrates one form of four-wheeled 
bogie embodying the invention. There are four claims which, 
briefly stated, read:—(1) A four-wheeled bogie in which side 
bearing blocks between the bolster and the vehicle body are pro- 
vided with springs or cushions for the purpcse of equalising the 
weight taken by them. (2) Ina four-wheeled bogie, a bolster pro- 
vided with bearing blocks according to claim 1, these blocks being 
each in the form of a plunger capable of limited vertical movement 
in a case between which and the plunger a spring or cushion is 
arranged. (3) A four-wheeled bogie, in which the swivel plate is 
suyported on rubber or other cushions substantially as described. 
—March 18th, 1908. 


TESTING MACHINE. 


6456. March 18th, 1907.—IMPROVEMENTS IN MACHINES FOR 
MECHANICALLY TESTING METALS, by Mathew Henry Phineas 
Riall Sankey, of 25, Victoria-street, Westminster, 8. W. 

This invention relates to machines for mechanically testing 
metals by repeated bending movements, and which will produce 
an autographic diagram of the work expended in bending or 
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Fig.1.Plan. 
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Fig.2. Side Elevation 








breaking the sp.cimen. In specification No. 26,872 of 1904 such a 
machine is described by the inventor, and in that a piece of metal 
under test is subjected toa series of bending operations alternating 
in direction. The test piece was retained by two clamps, one of 
which was stationary, whilst the other was movable, the bending 
ferce being transmitted indirectly to the movable clamp through 
the agency of aspring. The object of the present invention is to 
provide a simplified construction embodying the above principle, 
and in which the mechanism for indirectly transmitting the bend- 
ing force to the test piece is eliminated. The bending force is 
directly transmitted to the test piece, and one end of the test 
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piece is directly connected to the lever arm, whilst the other end 
is retained in a resiliently mounted clamp movable in relation to 
a base plate, the arra ent — such that the ?elative jiosi- 
tion of the clamp and base plate during the test is utilised to 
indicate the quality of the material being tested. As will be seen 
from the engraving, the niachine consists of a base plate on 
which a clamp for retaining the test piece is placed. Two lugs 
are formed on the base plate, in which screws are mounted which 
have ends hollowed, as shown, in order to form bearings for the 
end of the helical springs placed between the clamp and screws. 
By mounting the springs in this manner the tension can be 
easily altered. The recording a tus is shown, and its action 
is obvious from the segunda ied 18th, 1908, 





SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


880,099. HEATING AND WELDING MetaLs, C. Rodrigues-K/y and 
E. Gauthier, Paris, France,—Filed April 5th, 1907. 

This invention contemplates the generation of a high local tem- 

perature by the use of two streams of gas—one at a high pressure, 


carrying the other with it, through a nozzle, comprising an out- 
let nozzle, a mixing chamber, and an injector. The apparatus is for 
use in welding metals ‘x site. -There are three claims. 


880,563. Apparatcs For Drawinc Harp Metat Tvses, B, F. 
MeTear, Rainhill, England.—Filed- March 7th, 1902. 

There are two claims. The second runs as follows :—An appa- 
ratus for drawing hard metal tubes, comprising an external die ¢ 
having an aperture therein, the operative surface of which being a 
convex curve and decreasing in‘diameter from the entrance end to 








the discharge end, and having a short cylindrical portion at its dis- 
charge end, annular chambers f in said operative surface, said die 
having ports therein leading to said chambers, a plug i disposed 
axially within the die aperture, said plug having its operative sur- 
face tapering and decreasing in diameter from the entrance end to 
the disc e end, and said discharge end being cylindrical and 
parallel with the cylindrical portion of the die, said plag having 
annular recesses therein corresponding to the chambers in the sur- 
face of the die. 


880,704. Gas ENGINE, 
February 5th, 1907. 





M. L. Wood, Montpelier, Vt,—Filed 























This invention consists in the.combination in an internal com- 
bustion or explosive engine of a plurality of cylinders, each 
comprising a pump section and a combustion section means for 


—= 
supplying the fuel charge to each 
each cylinder which transfers such charge ‘from the pump secti 
of one cylinder into the combustion section of another cylin 
said piston having a hollow interior in which the fuel charger 
received and compressed. There are no fewer than twentyel cs 
claims. — 
880,847. Exastic Fiori ‘Tursine, @. Westinghouse, Pittshyy, 
Pa., assignor. to the Westinghouse Machine Company, a Coy ie z 
tion of Pennayleania.—-Filed August Byrd, 1964. Pena 
September 18th, 1907. ie 
There are fifteen claims; the fourth runs thus :—In 
turbine, an ahead portion, an astern portion, 


peep section, and a piston in 


: & reversin 
two interleaving a 


between said portions, a fluid chamber on the turbine rotor com- 
mon to said seals, and a fluid conduit in the turbine casing 
communicating with said chamber whereby the fluid entering said 
chamber is conducted to an operative point of the ahead portion, 
880,956. CENTRIFUGAL Pump, L. R. Alberger, Greenirich, 
assignor, by mesne assignments, to Alberger Pump Company 
New York, N.Y., a Corporation of New York.— Filed May lit, 
1905. ; 
This invention consists in moving one portion of the fluid or 
liquid by direct action, and another portion by inductive action, 
} 


(% 
MA, 


the entire operation taking place within a single inclosure through 

which a]] the water passes and before any of the water leaves it. 

There are twenty-five claims. 

881,045. HAND-HOLE PIPE-COUPLING 
HEADS, &c., A. (. Badger, Cohasset, Mass, 
12th, 1907. 


ATTACHMENT FOR BoiLer- 
Filed Febrvavy 





The engraving clearly explains the nature of this invention. 
There are three claims. 








BERGEN AND CHRISTIANIA RAILWAY.—Extensive works are to be 
carried out to prevent, in future, the blockage of the railway 
whieh was recently opened between Bergen and Christiania. 
Heavy snowfalls led to the interruption of the train service in 
March on the middle portion of this line. It is reported that until 
May the trains will only ply between Bergen and Reime, and 
Guisvik and Gjello. This is a serious inconvenience to the com- 
mercial community of Bergen, because the mails take half a week 
to reach Chrirtiania by the coast route which now has to be used. 
The snow-plough on the new railway, which throws the snow to a 
distance of about 150ft., cannot be used for clearing the choked-up 
tnnnels and various other portions of the line. To prevent 
obstacles from being conesit Wy snowstorms next winter energetic 
measures will be taken. In carrying out these measures in the 
mountains, where, in some places, the line is 4300ft. above sea 
level, great difficulties will be met with. One of the several tasks 
which are to be accomplished consists in the roofing in of the line 
near the Myrdal Station by means of a tunnel-like structure for a 
distance of about twenty-nine miles. This will, of course, seriously 
detract from the splendid view which could be got from the 
tra‘ns at this spot. 

TececraPH COMPANIES FOR THE TERRITORIAL ARMY. The 
County Association of Warwick has authorised Mr. J. F, Lister to 
raise in the Birmingham district three telegraph companies for be 
Territorial Army, and the assistance of the [nstitution of — 
Engineers, through its local sections, has been solicited in t : 
matter. The companies will consist of :—One wireless telegraye 
company, consisting of 3 officers and 66 men ; one cable belegrer: 
company, consisting of 6 officers and 150 men ; one airline telegrap. 
company, consisting of 7 officers and 282 men. The training WI 
consist of about twenty drills and at least eight days ange 
training, which will probably take place at such a time as to include 
August Bank Holiday week. All officers and a good roportion 
of non-commissioned officers and men are mounted, The Coun | 
Association provides the mounts. As regards the conditions 9 
service, the minimum period of service is four years and the ari 
sary outfit for an officer will cost about £40. If an officer wis' 
to purchase a complete outfit, including full dress, &c., the bo 
will probably be £60 or £70. Port of this expense is met bi 2 
Government grant of £20 on appointment. In addition, basi 
and men during training in camp will receive pay at army '™ - 
For officers this rate would be from 10s. per day, according to ran : 
The County Association will provide the necessary uniform, e yond 
ment, &c., for non-commissioned officers and men. € ‘andi¢ a * 
for a commission, or for service in non-commissioned cag 
asked_to communicate at once with Mr. H. B, Matthews, | — 
local secretary of the Birmingham Section of the Institution 
Electrical Eng neers. 
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THE RESISTANCE OF THE AIR AND 
MR. EIFFEL’S EXPERIMENTS. 


Tux eflect of a fluid ona surface in motion with regard 
to that fluid, whether the surface be at rest and the fluid 
‘mpinging on it, or whether it be moving in the fluid, 
the latter being at rest, is to produce a pressure on the 

rface. ‘This pressure obviously depends on the speed 
otion, and, in the case of a moving surface, it has, more- 
0 Lug a directly disturbing influence on the motion of the 
hs Fie The existence of this-action of the air on a moving 
body indicated by Galileo in his “ Discorsi” as early as 
1688, was considered by his disciples as inappreciable on 
aceount of the lightness of the medium, That this was 
far from being 80, however, soon became apparent, and 
although ost of the researches that took place in the 
following century were devoted to hydrodynamics, 
investigations in aérodynamics took. finally a prominent | 


Pile the statement of the action of the fluid is simple, 
aconsideration of the conditions in which this action 
takes place shows at once that the problem is highly 
3ven if we consider the simple case of a 


complex. ! r " ‘ , 
— possessing strictly linear motion normal to its 
nlane, the study of the reaction on this surface of the 


fluid in which it is moving, complicated as it is by the 
existence of a partial negative pressure on the rear of 
the surface, and by eddies of various orders in the fluid 
itself, tasks the powers of a skilled mathematician. In 
the case of the motion of the projectiles ejected by rifled 


guns, and possessing thereby rotary as well as longi- | 
recise treatment of the | 
still beyond the reach | 


tudinal motion, a complete and 
action of the air may be said to 


of mathematical analysis, although in certain conditions 
very satisfactory solutions have been found. 
The difficulty inherent in a theoretical treatment of 


the question has led to the experimental determination, 
by widely varied methods, of the factors involved, 
and has led to the construction of empirical formule as 
closely in accordance with the observed facts as can 
be conveniently obtained. In such experiments, however, 
itis very difficult to realise actually the conditions in 
which they are assumed to be performed,: conditions 
according to which the values obtained must be inter- 
preted, and as a result, the deductions obtained by 
different workers have not been in satisfactory agree- 
ment, 

In engineering, when the air in motion exerts its 
pressure on a fixed surface, as in the case of a structure 
exposed to wind, this action of the air is of great im- 
portance and is taken into consideration in the design 
of all structures. However, in the case of a surface 
propelled against the pressure of the air, caused by the 
motion of this surface as in the case of a fast vehicle, 


this factor is not generally considered of such import- | 
ance, and although the possible pressure due to a head- | 


wind may be taken into aecount, the pressure due to 


the motion itself in the air at rest is rarely considered. | 


This is partly because, being an exponential function of 


the speed, it is only at high velocities that it becomes of | 


such magnitude as seriously to decrease the power avail- 


able to overcome the ordinary mechanical resistances to | 
motion ; partly because of the lack of data available for | 


such high speeds, and of their conflicting nature ; partly 
also, no doubt, because the discrepancies existing between 


the theoretical and experimental results of different | 
observers cause both to be somewhat distrusted as not | 
in | 


representing the general conditions that obtain 
practice. 


Self-propelled vehicles, however, reach now—although 


only exceptionally — speeds of the order of 120 miles | 
per hour on specially built tracks, and even this was ex- | 


obtained may be considered as belonging to two groups, 
according to whether they have been obtained with low 
velocities, say, up to 40 f.s., or velocities greater than 
that. Most of the data available have been obtained with 
speeds that are below 40 f.s., and are therefore of little 
value to engineers; in some, indeed, the velocity is con- 
sidered so small that its square is negligible—Stoke’s 
solution for solids of revolution moving axially in a 
viscous fluid, 1850. 

The formule obtained agree generally in establishing 
that the resistance of the air to motion is approximately 
proportional to the square of the velocity, but the 
coefficient of resistance, that is, the factor K in the 
formula P 9 aeg. = KV? varies within such wide limits 
with the various experimenters, that it is evident that 
systematic sources of errors have not been eliminated. 
That this factor should be a constant in every case, and 
for every shape of surface experimented upon, is, of 
course, not to be. expected, but it certainly should vary 
very little for plane surfaces of a given shape, between 
certain limits of area and velocity. The fact that, for 
plates of the.same shape, and at similar speeds, the value 
of this coefficient has been found to vary between such 
wide limits as 0°07—Cailletet and Colardeau—and 0-13 
—Ricour and Desdouits—shows that the experiments are 
far from being in satisfactory agreement. 

The pressure is found to vary from the centre of the 
plate to the edge, where it is less than at the centre, the 
experimental results giving the mean pressure. The dis- 
tribution of pressure on the surface of the plate has been 
investigated by many observers, but owing to the diffi- 
culties inherent in such a research, it is not to be 
wondered at that the amount of variation has not been 
| ascertained with certainty. A further complication is 
| introduced by the existence of a negative pressure on the 
|rear of the moving plate, this pressure being actually 
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ceeded in the famous electric traction trials of the A.E.G. | 


between Zossen and Marienfelde in October, 1903, when 
a velocity of 130°4 miles per hour was attained. 

The probability is that such high speeds will become 
gradually less exceptional as we progress in the improve- 
ment of our mechanical designs in general, and will be 
considered as of common occurrence possibly in a by 
no means remote future. At such speeds the resistance 
of the air to the motion of surfaces assumes such pro- 
portions as to absorb much power, and it must, there- 
fore, receive careful consideration in the design of the 
vehicles intended for high velocities. Amongst the 
results available to engineers, those which consider 


merely the pressnre on surfaces inclined to the line of | 
motion with regard to the pressure on normal surfaces | 


for the same velocity, are generally very satisfactory. 
Such is Colonel Duchemin’s formula (1828), which, 


. as 08? a . 
neglecting an additional factor 1 + tase —, is known 
15 sin? a 
eins 
under the form Pa = Pp deg. _2 sin @. ‘ 
1 + sin’ a 


it appears to be trustworthy, the researches of Mr. 
8. P. Langley (1891) agrefing very closely with it. 

Hutton’s formula (1787): Pa = Poo deg. (sin a) 12 e08 4-1 
of less easy manipulation, and Lord Rayleigh’s theoretical 
formula 1876): P, =P (4 + *) sin a 

(187 a — ae 
hatrow plane lamina exposed obliquely in a stream of 
frictionless fluid, are also both used extensively by 
English engineers. Ch. de Louvrié’s rational formula, 
+et + as 
1+ cosa + sina 
ey complicated than Duchemin’s, and giving rather 
igh values for large angles, is also satisfactory. 

These formule are not functions of the velocity of the 
_ and require, therefore, experimental measurements 
of Pressure on normal plates at various ordinary and 
adj wind velocities, in order to be of any use in 

esign, 
For high-speed traction engineering, formule involving 
® speed of motion are necessary, and here the results 


Pa = P x dog, , although somewhat 


th 


| equivalent to an augmentation of front pressure, and 
causing, therefore, an increased resistance to the motion 
| 


| of the plate. This ratio ; of the mean—positive—front 


pressure to the mean—negative—back pressure is 
greatly affected both by the shape of the plate and by 
the distribution of the pressure on the front and rear 
surfaces respectively, and on the value of this ratio 
observers again do not agree; Dines finds for it the value 
0°5, Nipher obtained 0°77, while more recently Dr. 
Stanton gave } to 3, showing that it is much greater for 
large plates than for small ones. The production of 
violent eddies in the wake of the moving plate renders 
| its evaluation with some degree of consistency of doubtful 
| possibility ; it is, moreover, likely to vary considerably 
| with the speed. 

| The number of researches in which higher velocities 
| have been experimented with is by no means inconsider- 
able—Canovetti, up to 52 f.s.; Langley, up to 59 f.s.; 
Cailletet and Colardeau, Desdouits, and Ricour, up to 66 
f.s.; Mannesman, up to 82 f.s.; Reichel, Renard, and 
Dines, up to 164 f.s.; Hutton, up to 295 fs.—but 
mostly they haye-:gonsisted in extending to high speeds 
methods that weté dnly satisfactory for much lower ones, 
or in special’ ¢ases of no value for the engineer, such as 
the latter investigation, on the motion of spheres only, by 
means Of the ballistic pendulum, In some experiments 
the motion of a railroad car has been used, this method 
being more approximate to the conditions Obtaining in 
practice ; but it is very difficult to aygid several disturb- 
ing factors, and the results obtained-are not in satisfac- 
tory agreement. The lack of reliable data for high speeds 
is the more to be deplored, because, as mentioned above, 
the need for such data is becoming urgent, and that extra- 
polation is not permissible. 4 general consideration of 
the results so far obtained,: theoretically and b 
experiments, leads to the-conclusion that some hig 
valine of k obtained for high speeds were due to the con- 
servation of the quadratic form in Newton’s formula 
P 0 deg. = Fv*, resulting in an adjustment of ¢to suit results 
which would. have -probably been better represented by 
taking a slightly higher exponential function. According 











to M. G. Eiffel, who has made in the last few years an 
exhaustive series of experiments on the resistance of the 
air at high speeds, the value of the index steadily increases 
with the speed, until at such velocities as are now attained 
in. ballistic soa Te ge it reaches, and probably rises 
beyond the value 8. M. Eiffel disagrees therefore with 
Jouguet, who, from a theoretical standpoint, has just 
deduced that at very great velocities the -resistance of 
the air is still proportional to the square of the velocity. 

M. Eiffel’s experiments, performed from 1903 to 1905 
by means of the famous tower of 984ft. with which his 
name is associated, the height of which has enabled him 
to reach easily speeds of above 130ft. per second in con- 
ditions closely approximating to free vertical fall, form 
such a valuable contribution to aérodynamics and mark 
such an important step in the study of the resistance of 
the air, from an engineering as well as from a purely 
scientific point of view, that 4 description of the method 
and apparatus adopted, together with the outline of the 
results obtained, will not be out of place. A cable eare- 
fully constructed so as to be very smooth was hung 
vertically from the second floor of the Eiffel Tower 
—height 380ft.—being kept vertical and taut by a weight. 
of about a ton attached to its lower end. Along this 
cable the apparatus—total weight about 265 lb.—shown 
in Fig. 2 is allowed to fall freely. This consistsin a frame 
D B to which are fixed powerful springs SS, at the end 
of which are the guides A A sufficiently loose to allow of 
a little side play—about ,in.—with as little friction as 
possible. The apparatus is in duplicate, each of the 
plates B being fitted with exactly the same instruments. 
The description of one side of the apparatus will be there- 
fore sufficient. 

Underneath each plate B is fixed a hollow vertical tube 
E, into which fits with little friction a solid rod F, to 
which is fastened the plate P experimented upon. The 
lower part of the tube E is filled with oil, which has the 
double effect of lubricating the collar through which the 
rod F passes, diminishing thereby the friction, and of 
damping the sudden motion of the sliding part F P when 
the apparatus is stopped at the end of the fall, thereby 
preventing detrimental shocks. The upper part is slotted 
as shown in the figure to allow the two arms of a yoke G 
fixed on F to protrude outside. To these arms are fixed spiral 
springs H H, fastened at I on the tube E; these springs, 
which may be changed for others according to the range 
of pressure expected, are exactly similar and carefully 
calibrated in sttu by a special apparatus. At one end of 
the yoke G is attached a tuning fork K. One of the 
prongs of this fork is fitted with a bristle which registers 
the vibrations on a smoked drum L, fixed on the spindle 
of a worm wheel M, set in rotation by a worm N on the 
spindle of a roller R, which is pressed against the cable C 
by a spiral spring T. As in the complete apparatus 
there are two rollers, one on each side of the cable, there 
is no lateral pressure introduced. By this disposition, 
the rotation of the drum L is proportional to the vertical 
displacement of the apparatus along the cable, and the 
abscisse of the diagrams recorded are proportional to the 
spaces travelled. The worm gearing is so designed that 
for 1m. described by the circumference of the roller the 
surface of the drum rotates 1 em.; the scale of space 
was therefore intended to be 1/100°and by careful experi- 
mental calibration it was found . ecak It has been 
found experimentally, by comparing the abscisse for 
slow descent, where no slipping could occur, with those 
for free fall, between exactly the same points, that the 
difference due to slipping of the roller amounts to about 
0:01 mm. per metre, and can be neglected. 

During the fall the pressure on the plate causes the 
springs H H to elongate, and the trace of the tuning 
fork on the drum is therefore displaced along the axis of 
the drum by an amount proportional to the pressure. 
The ordinates of the diagram are therefore proportional to 
the pressure to a certain scale dependent on the springs 
used. The drum performs three complete revolutions 
during the fall, and as during that time the pressure on 
the plate Pincreases gradually, the complete trace of the 
fork is a helix. 

The times are given by the number of vibrations of the 
tuning fork registered from the start. A steel wedge, 
jammed between the prongs of the fork and fastened by 
a wire to a fixed part outside the apparatus, is pulled out 
as soon as the latter begins to fall, leaving the tuning 
fork vibrating 100 times a second. The abscisse being 
proportional to the space, the horizontal length of a vibra- 
tion gives to the scale of space the distance travelled 
in yy of a second. At the start the vibrations unavoid- 
ably overlapped ; the origin was therefore determined by 
assuming that for the first 5 m. (16-4ft.) of fall, the body 
was following the law for bodies falling in vacuum; by 
measurement at the beginning of the trace, when its 
undulations began to be distinct, and by backward extra- 
polation, the exact origin of abscisse could be ascertained, 
it was found generally tocorrespond exactly with the origin 
of the diagram. By this most ingenious arrangement a 
single diagram gives all the required data for the experi- 
ment concerning a given plate ; viz., space fallen through 
and time of fall, hence velocity at any instant, and the 
corresponding pressure of the air on the plate. 

In order to provide an efficient seeing. the cable 
—diameter 18 mm.—is enlarged along the lower 68° 7ft. 
by the superposition of two tubes of diameters 
42mm. and 55mm. joined by a conical surface—Fig. 1. 
On arriving on this tube the blocks AA are separated, 
and the tension of the spring produces an increasing 
friction which finally stops the apparatus. 

An emergency buffer was provided near the ground, 
but was never needed—in one case, the cable being wet, 
the apparatus stopped short of it by 2ft. only. The upper 
2ft. of the narrower tube being a concave paraboloid of 
revolution, the horizontal acceleration of the blocks A A 
is gradual, and shocks are avoided. When the braking 
is just beginning, the sliding part G F P is higher than it 
is when the apparatus is at rest, Its inertia, helped by 
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the tension of the springs HH causes it to come down | 
suddenly ; this is avoided by the oil in the tube E being | 
put under pressure by a piston fixed on the rod F, which, | 
forcing the oil through a narrow passage, prevents any | 
sudden displacement of the rod. Perturbations due to | 
wind were avoided, the experiments taking place on calm 
days only, as indicated by light silk ribbon hanging to a | 
vertical line at various heights. 
Fig. 6 is the reproduction of one of the diagrams 
obtained for a dise of 15°Tin. diameter, and shows 
lainly all the phases of the experiments. _ A A is the zero 
ine, obtained by revolving the drum by hand previously | 
to releasing the apparatus for fall. A is the starting | 
point, the origin of spaces being sharply marked, although, 
owing to overlapping. it cannot be used as origin of time, 
the latter being obtained by back extrapolation. The | 
undulations open gradually as the speed of the apparatus | 
—and therefore of the drum—increases, the trace sloping | 
upwards owing to the increasing air pressure on the | 
plate, while the amplitude of the undulations. diminishes 
as the vibrations of the fork are gradually. damped ‘by 
molecular friction. At B the passage on to the first braking 
tube is marked by a slight shock which sets the fork | 
vibrating with renewed energy, while at C the passage on | 


Zz 


Fig. 3 


the second. braking tube produces a further perturbation, 
the trace sloping now downwards owing to reduction of 
pressure on the plate, simultaneous with the slowing 
down shown by the closing up of the undulations until, at 
D, the apparatus comes to rest, the springs causing the 
sliding part to come down to its initial position without 
any shock, the fork returning to the zero line at E with- 
out, as may be noticed, any alteration of zero. 

The mathematical interpretation of the diagrams is not 
less ingenious and original than the method by which 
these diagrams themselves were obtained. A short 
account of it will be of interest. The product of the mass 


= of the sliding part by its acceleration being equal to the 


forces acting on it, 

Para? +f—R (1) 
where h is the distance fallen through by the sliding part, 
f the tension of the springs H H, R the resistance of the 
air on the plate at the time ¢. 
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The distance h is less than the distance H fallen 
through by the apparatus, by the elongation of the 
spring—that is, the final and greatest ordinate of the 
graph, so that h = H — y, and 

ae 4 


ay! a Pe ak! Py 
R=f+2(g A (2) 


dt 
It is easily seen that in the conditions obtaining during 


p @y 
t 


the experiments { —— can be neglected, so that 
g 


es Pp ee 
R=f+t 2 (9 Z =) 
The unknown law of fall, affected as it is by the resist- 
ance of the air, may be represented by a function of the 
form— 
H=a+st+y7?@+8@+eH4+... ke. (4) 
In the present case, a = 0, the origin of space being 
the origin of fall; 8 = 0, the initial velocity being nil; 


2 


(8) 


Y= a: since at the start the acceleration must be the 


same as in vacuum. | 
Then, not taking terms of higher degree than the fourth— | 


H= fe—-@P+«t) . (5) 


where 6 and « are numerical coefficients to be obtained 


| Circle ... 


Rectanglea = 4+... 


|-crease of & with-area, the shape remaining the same; ( 
| of £ with the perimeter, the area remaining the same, 


from the diagram, the term (3¢ + «€ ¢‘) being negative, 


the rectangle (a = 2b) of 2°68 square feet area 
since H < ; t. os ne ana 


( net plate area 
k was found to be : 088 instead of +075, showing the influenc 
of increased plate perimeter. The respective total tv 
sures were 0°1875 V2 for the rectangle and 6° 1340 y2 toy 
the lattice work. A decrease of 40 per cent. jn the 
surface produced only a reduction of 30 per cent, in the 
| pressure. Plates placed side by side seemed to haye littl 
influence on each other, but when the plates were sy se 
posed, following each other at some distance oa i 
remarkable decrease of k was observed. .* 


= 40 per cent.) 


From (5) 

fH ~ a ‘ 
We =g—(68t4+12eP%=g-—6t((+4+2 J, 
tf 


and R= ft 8Ptsqyoen (6) 
7] 


which finally may be written 

R=f+pta 

Me ae ee Oe 
g 


(7) 
(8) 


To get 5 and ¢, a very elegant and neat graphical 
method was devised as follows:—Equation (5) can be 


written— 
2 
(S ee H) =3+et 


or e=t+et. 
equation of a straight line D—Fig. 3—where 


1 sg @ 
a (% ~ BH): 
Equation (11) represents a family of curves, H being 


where 
i for 


correspondi 

closed eylindss, 
0-071 
0-071 


i 


0-071 
0.059 
+05) 0-06 
” ” « ” ” wee 0-053 Ome 
The resistance opposed to two such plates may therefore 
become considerably less than for one, the difference bein 
the greater the greater the distance separating the lades 
This is also the case for the cylinders formed by adapting 
a lateral surface to the plates. In the case of plates, the 
decrease of resistance is due probably to a negative 


1 circular plate only... ... .. 
2 circular plates, 1 radius apart... 
1 2 2 radii ,, 


# 


4 ” ” 


(9) 
. (10) 


. (11) 
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“Var Excrvere® 


Fig. 4 


a variable. Values of 20m., 40 m., 60 m., 80 m., 90m., and | pressure on the front of the following plate and reduced 
95 m. given to H, gives six curves (Fig. 3). Knowing the | negative pressure on the back of that plate. For 
times ¢, t,.. . &ec., takes to travel 20m., 40m. . . . | short cylinders, the conditions obtaining for a single plate 
&c., one has at once on these curves the points having for | are not sensibly altered, and the value of k is very slightly 
co-ordinates ¢), 21; ty 22; . .. &¢., these points give | reduced. For longer cylinders the presence of the lateral 
the straight line D. From (8) one gets— | surface must reject outward the eddies, causing a rapid 
I, = 842% decrease of negative pressure on the rear surface, as the 

toca “ie length increases. 
equation of a straight line D, crossing the axis of z at the | The reverse is observed for superposed lattice work, 
same point as D, and of double the inclination of the | —— a rise of k from ‘088 (one Tattice work) to 0°098 
aa : ror | (two lattice works at a distance equal to their width) 
latter. By taking the scale of ordinates g “mes the scale | was obtained. The latter result is "aeedlally interesting 


of z, a is found directly. R is then given by the equation | 8 many iron stractures offer to the wind a superposition 
(7). Assuming a quadratic function of the velocity, | of lattice work girders to which it is directly applicable, 
R oodeg. = & V2, when R qaeg. is the resistance per | The practical rule for ascertaining the wind pressure in this 


unit surface, normal to the motion, and k is the coefficient | ©8e, which is to calculate it for the net area of the first 
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Fig. 6 
girder and for the net area of the second girder with a 
strength of wind decreased in the ratio of open space area 


to the gross area, is, as M. Eiffel points out, quite re 
For if A is the net surface, S the overall area, and i 


* , p being the pressure of the wind per unit area, 


of resistance of the surface with which the experiment 
was made, in the conditions of temperature and pressure 
prevailing at the time. 
To compare the results, they were reduced to 
a standard pressure—760 mm.—and to the same 
temperature—15 deg. C. The influence of the eddies ‘ 
produced by res apparatus _ itself — ee _— | the pressure P on the first girder will be Ap, —_ “ 
wat inventgnted by inerensing in one caso bY 55 per eet. peatare Fon the second ger willbe A. the tl 
: i : 18, 
ensuing variation of k was but 0°7 per cent. showing such | a raglmtt gaan PE i ( aa have given 
sci The eee PPvsivel gos oe pr gore ay | 1°4 Ap for the joint pressure, while actually the latter 
. - : av? | was but 1°1 Ap. 
they present ——— ° consistency that is rarely to | Ageneral Pfc of the results for surfaces nora he 
be ee ean ‘ 4 is nature. for the values | té line of motion shows that k is nearly independent of tit 
M. pare pier hg wiry: ORG COT SOE me ve speed, the resistance being very approximately propo! ye 
of k obtained with various areas. to the square of the velocity for velocities from 9 tk 
~ | 181 feet per second. However, a regular varie om 
| with the velocity is evident, as shown from the - owlng 
table from which the curve I.—Fig. 4—is obtained. 
Mean velocity. 
| Feet per second. 
620 


r 





Area (square feet). 


34 | 2-68 | 5-85 | 10-70 


0-074 |-0-077 | 
sae 0-077 | -0-079 


Shape, 
Mean value of /. 
0°0756 
. 0°0738 
. 0°07382 
0:0733 
Rt ERA * 0:0737 a 
General mean ... ..- 0:0739, say, 9 e at 
| The curve passes by a minimum for a speed ; pore 
| 108ft., which velocity M. Eiffel accordingly points out | 


’ 2 gi in its 
For a lattice work of rectangular shape, comparable to corresponding to Newton's formula R = k V2, since 2! 





Square... Ee 96°3 

Rectangle a = 2)... 50" 
ngie a D 104-0 ee 

1180 


126°4 


ie 








Two regular modes of variation’ of kare in evidence :—(1) In- | 
2) increase | 
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vicinity k is constant. The velocity is given in British 
units, but the values of k are the actual values obtained, 
and are therefore referred to metres per second and 
kilos. per square metre, the metric units employed. 
Tokeep k constant at the other speeds, the index must 


be altered as follows :— 





Mean speed. Index 
Feet per second. : 
74% Mais Gia ge eld ie baal pk. des cee 

O5R: uid thas omaaciines. gen eeitG meet See ane ae 
V1 Qaeda AR ee ee eee. wok oes ee 
1228 vie se Set) Vas. dees aa 


which gives curve II. (Fig. 4). 

The increase of the coefficient—nearly 8 per cent,— 
corresponding to the increase in the speed—about 40 per 
cent.—is by no means insignificant. The curve shows 
that at higher speeds the rate of increase becomes very 
high, and it is quite likely that for very great velocities a 
cubic or biquadratic law is attained. 

From a practical point of view, special importance is 
attached to the experiments on inclined surfaces. 
Amongst these, dihedra, as might be expected, showed 
a regular decrease of the coefficient of resistance as the 
angle between the two surfaces became more acute. 


From these experiments the value of — Fo 

I 90 deg. 
for various solid angles. These are given by curve I. 
—Fig. 5—extracted from M. Eiffel’s book. 

In order to experiment on inclined surfaces, sym- 
metrical inclined plates were used, so as to balance the 
horizontal components of the pressure on the plates, 
which otherwise would have introduced objectionable 
frictional resistances. Such surfaces had a mutual 
fluence which could not be avoided ; this influence was, 


was found 


however, found to decrease rapidly with the inclination, 
Trials with a | 
specia) support with which a distance of about 5ft. between | 
the plates could be obtained, a distance for which the | 


so as to be nil for nearly vertical positions. 


mutual influence was found to be negligible, enabled a 
correction to be applied ; the final results for the variation of 


P wdeg 

curve I1.—Fig. 5. From this curve M. Eiffel deduces 
anew rule for the pressure on an inclined surface, in 
terms of the normal pressure. This rule, the simplest of 
all those proposed so far, certainly approximates strik- 
ingly to the actual results found; for inclinations up 


Pu with the inclination a to the wind being given by 


to 80 deg., fa. 2 = 5 Oe, for inclinations above 
P99 deg. 30 
Pa 
B0deg., — o =}, 
Poo deg 


This rule gives the line A B C—Fig. 5—which, indeed, | 


follows very closely the curve II. 


Incidentally, the surprising result found by Dines of | 


| 


On the same | 


nding to Duchemin’s (IV.), | 
’s (VL), and de Louvrié’s | 


two maxima and one minimum for the curve was verified, 
as may be seen on Fig. 5, where curve III. is the repro- 
duction of the latter experimenter’s result. 
figure, from _M. Eiffel’s work, are added, for the sake of 
comparison, the curves corres 
Hutton’s (V.), Lord Raylei 


(VIL.) formule, mentioned above. M. E. J. G. 


THE LIFEBOATS OF THE UNITED KINGDOM. 


In the past ten years there has been a very marked 
developmentin the lifeboat service of the United Kingdom. 
The changes that have taken place have been in the 
direction of increased efficiency, and the boats now on 
service on our coasts are probably, on the whole, superior 
to those of any other lifeboat service in the world. Nearly 
all the lifeboats in this country are under the management 
of the Royal National Lifeboat Institution, which body 
possesses a fleet of 280 boats. Of these 176 have been 
built since the year 1897, and nine only of the remaining 
number are of earlier date than 1885. The two principal 
changes in the boat equipment of the Institution during 
the last decade have been the partial supersession of the 
self-righting type and the introduction of motor propulsion. 
In 1880, out of a fleet of 270 lifeboats only 22 were non- 
self-righting. In 1890 the fleet consisted of 293 boats, all 
but 21 of which were self-righting. In 1897 there were 
36 of the non-self-righting type, including three steam 
lifeboats and five boats of the “ Liverpool ” pattern, taken 
over from the Mersey Docks and Harbour Board. In the 
present year no less than 100 boats, built or being built, out 
of 280, are of various non-self-righting types. The old 
craze for the self-righting type of boat is apparently dying 
out. It is well known that to secure the properties of 
self-righting the stability and sailing qualities of a boat 
must be sacrificed to a certain extent. The modern types 
of self-righting boats used by the Institution are probably 
as perfect as they can be made at the present time, and 
are vastly superior to the old narrow craft formerly in use. 
Latterly, however, the splendid non-self-righting boats 
designed by the late Mr. G. L. Watson, and to some extent 
boats of the “Liverpool” type also, have been substituted 
for the older types at many stations, and it is likely that 
fewer “ self-righters” will be built year by year in the 
future. = 
. The following table shows the composition of the exist- 
ing fleet of the Institution :— 


Cromer ty: Dotie seh hphe-7 oun) es L 
Norfolk and Suffolk type (sailing)... 17 

ee ” »» (motor) ... 1 
Whale boats (pulling)... ... ... Y 
Tubular type... ee ee 1 
Watson type (sailing)... ... 37 
Watson type (motor) (building) 2 
al, eae aR 30 
aarti cig, =: 
Self-righti motor) (two build ah 5 
Steam lifelnade ove ‘i ae ‘66 et ve 4 
Steam tug (Padstow) ieee 1 


oe “Norfolk and Suffolk.” boats are confined almost 
Sntirely to the coasts of the counties from which they 











| 





take their name, the only other stations at which they are 
placed being Southend-on-Sea and Walton-on-the Naze. 
They are of comparatively light construction, | suit- 
able for launching off beaches of medium inclination, and 
carry a large volume of water ballast, taken on board as 
soon as the boat is afloat. They are mostly 40ft. to 
43ft. in length, and 12ft. to 12ft. 6in. beam. - The whale 
boats are of small size, and fitted for pulling only. Of 
the steam boats, two—those at Holyhead and New 
Brighton—are fitted with hydraulic jet propulsion; the 
others, at Harwich and Gorleston, are driven by screw 
propellers. The Watson” boats are heavy, and are more 
suitable for launching from a slipway than from a 
carriage on an open beach. The “ Liverpocl” type is 
gaining in popularity. These boats are comparatively 
light, and therefore suitable for launching off a carriage. 
Two new types of self-righting boats have been designed 
by Mr. Rubie, the surveyor of the Institution, in the last 
few years. The first, a very light pulling boat, weighing 
about 2 tons, and measuring 34ft. by 8ft. ese are 
found to be excellent boats to transport along a flat coast 
and launch to leeward of a vessel in the breakers. Mr. 
Rubie’s latest design is of a 35ft. by 8ft. 10in. self-righter, 
weighing only 3 tons 4 ewt. against the 3 tons 15 cwt. of 
the 85ft. by 8ft. 6in. boat of the same class. They do not 
depend to so great an extent on a heavy iron keel for 
“righting” purposes as the ordinary pattern, but the 
“righting” power is assisted by the water ballast, which 
is admitted automatically and instantaneously on launch- 


|ing. The following table gives the dimensions and 


approximate weights and cost of the principal types of 
boat in use at the present time. The figures of cost are 
exclusive of the value of gear, and the weight represents 
the boat without gear :— 














1906, and the boat attained a speed of 6°95 knots on the 
measured mile, and 9°2 knots under sail and motor. 
The consumption trials gave the following results :— 


Consumption 
one Mean of petrol, 
; speed. pints 
knots. per hour. 
1st double run... 720 to 676 ... 6-62 .-. 20-4 
y ee a 560... 5-89 .. 13-8 
3rd 3 a 420 ro Semone Day °y | 


In November, 1906, a new propeller of coarser pitch was 
fitted with satisfactory results, and other improvements 
effected. The boat was placed permanently at Walton-on- 
the-Naze in November, 1907, and has since given satis- 
faction. 

The third experimental set ordered in 1905 was 
fitted in the Reserve boat No. 2, a self-righter, 42ft. by 11ft., 
which is now stationed at Seaton Snook at the mouth of 
the river Teés.. The engine is a “ Tylor” 30 brake horse- 
power petrol motor with four-cylinders—four-cycle— 
each 5in. diameter and 5in. stroke, running at 900 revolu- 
tions. The weight of the machinery is approximately 8 cwt. 
The motor was ready for trial in June, 1906, but many 
difficulties had to be faced before she could be placed on 
service; the boat was not despatched to Seaton Snook 
until September, 1907. The self-righting trials were 
satisfactory, except that a rather alarming incident 
occurred. After the boat had righted, and when the 
starting handle was being manipulated, a violent explo- 
sion took place in the engine casing, and the hatches, 
which, luckily, had been unscrewed, were blown open. 
The explosion was due to the petrol running out of the 
carburetter when the boat was bottom up, and a spark 
from the electric terminals, which had not been properly 











Ty No. in No. of - Approsimate 
Type Length. Beam | service. pee Weight. fons 
Be TAB NS METRES BREE ries ee | —___., ——___—— 
ft. in. ft. in. % in. & in. | tons ewt. tons cwt. £ 
Self-righting sole 54h a ee 7 ete 8- 2-i So 10 2 O0to 4 2 -- 
Ft S 35 0 8 Oto 8 10 | 6 10 3° 4to 4 0 800 
36 (0 e-a ‘er 10 3 14 3 
37. (COO Kk 37 COG 8 Oto 8 6 YT; 18 12 3 lto 4 10 
37. SOO 9 Oto 9 3 34 10 to 12 4 4to 3 16 900 
38 Oto 39 0 8 Oto 9 6 | 5 12 4 15to 5 19 _— 
40 0 10 Otold 6 | 8 12 BABS i oe eae 1050 
42 0 ll Oteoll 6 | 5 12 a: F tS 4 1200 
ee nt .| 48 Oto 4 O 1] Otol2 O 3 10 to 12 9 Otold 6 —_ 
Cromer OS aN age. at Nes 10 3 | 2 14 3 14to 4 3 
Norfolk and Suffolk .| 32 Oto 38 O 0tol2 0 | 7 12 3 Wt 6 
in + 5 ane) MY Ota eS 12 Otol4 0 10 12 to 14 6 19 to 13 16 1200 to 1400 
Whale boats ...... . wf 29 O0t0 30. 0 6 G6to 7 3 2 6 to 8 0 15to 1 19 -- 
Tumuli’ --... ~.:.) | 34 #0 8 10 1 12 1 18 - 
Weert 3 a 32 Oto 36 0 8 Otc 9 0 4 10 to 12 2 19to 4 19 — 
pe | 388 O 9 4t. 9 6 17 10 to 12 5 Oto 6 13 900 
40 0 10 Otoll 0 4 12 6 6to 9 14 1300 
488 O0t0 4 6 12 6to13 3 9 8to12 | 10 19tolé 9 1700 
x ol ads 45 0 ia @ 3 10 to12 | 10 17 tol4 2 — 
Liverpool ... Seem ay Se ae 9 O0to10 O 24 12 i 3 te 4 SD 900 
; 38 (0 10 Oto1l0 9 5 10 to 14 4 S3to 5 & — 
o mel ooe : .| 41 #0 ll 0 1 16 ee _ 
Steam lifeboats nce le. we Oe ae 2 16 60 2 Hydraulic | jet VI} ar Fr 
3 Ce eS 14 8 2 | Screw prolpeller j}| SO to Gene 





Nore.—The table does not include motor boats. 


In July, 1905, the committee of the Institution decided _ insulated, fired the vapour. 
\that three existing lifeboats should be fitted with speed of 7°2 knots on the measured mile. The consump- 


petrol motors,’ viz., those now at Walton-on-the- 
Naze, Newhaven, and Seaton Snook. 
stationed at Tynemouth, a 38ft. by 8ft. “ self-righter,” 
had, in 1904, been fitted with an experimental motor of 
10 horse-power, the. petrol engine being 2-cylinder and 
2-stroke. 
given satisfaction. The boats which the Institution pro- 
posed to equip in 1905 were of much larger size, and 


| 
| 


The boat now | 


This boat is still on service, and the motor has | 


more powerful engines were, therefore, necessary. The | 


Newhaven boat is a self-righter, 37ft. by 9ft. 3in. It is | 


fitted with a four-cylinder four-cycle Thornycroft motor 
of 24 brake horse-power, weighing about 8 cwt. The 
cylinders are 4}in. diameter, with 5in. stroke, and the en- 
gine makes 1000 revolutions per minute. The fitting of 
the engine was completed in January, 1906, and from that 
date until the latter part of 1907 the boat and her engine 
have been the subjects of almost continuous experiment 
and trial. It was not until November, 1907, that she was 
placed permanently on her station. 

Considerable difficulty was experienced in connection 


with the carburetter, water-tight casing, air supply, | 


silencer, petrol feed, and other fittings, and for some time 
the results obtained were anything but satisfactory. The 
requirements demanded in the case of a motor for lifeboat 
service are necessarily onerous. The entire engine and gear 
must be enclosed in a water-tight casing; the whole of the 
starting and driving operations must be capable of con- 
trol from outside this casing; the reversing gear must be 


| 


| 
| 
| 
| 


simple and efficient, the machinery must be reliable in | 


every respect. 
engine must stop automatically when the boat is hove 
over to about 60 deg., and be capable of being easily 
re-started on regaining the upright position. The 
disposition of the weight of the machinery in the boat 
must also be such as not to impair the power of self- 
righting. 

The Newhaven boat gave a mean speed of 7°3 knots 
over the measured mile under motor power only, and 
attained 8°72 knots over the measured mile under sail 
and motor. The consumption of petrol at a speed of 
7°23 knots and 920 revolutions was approximately 15°6 
pints per hour, and at 6 knots and 640 revolutions 9°6 
pints per hour. At first the engine was found to run 
satisfactorily at speeds of 640 revolutions and above, but 
difficulties were experienced at slow speeds which were 
subsequently overcome. 


In the case of a self-righting boat, the | 





The boat attained a mean 


tion trials gave the following results :— 
Consumption 


oon Mean of petrol, 
Pere speed. in pints per 
knots. hour. 
Ist double run ... ... 854 6-72 .. 18-5 
2nd a wax ace 6-80 . 18-5 
3rd pm eet eee ae 10-0 
4th af 684 6-17 13-5 


Notwithstanding the many difficulties encountered in 
the course of these experiments, the results were con- 
sidered so satisfactory that the committee of the Insti- 
tution decided to build four new boats specially designed 
for motor propulsion. All the motor boats now on service 
were originally designed and fitted for sailing and pulling 
only, being adapted subsequently for motor propulsion. 

The new boats, which will shortly be ready for trial, 
are all of large type, and particulars are given in the 

ollowing table :— 





ae rae i Maker of » 
Station. Size. | Type. engine. B.H.P. 
ft. ft. in.| | 
Stromness... 42 x ll 6 |Self-righting Tylor 30* 
Fishguard... 40 x 10 6| ss es 24* 
| 
Stronsay ... 4 x 12 6 Watson Blake 40 to 50* 
Thurso ...| 40 x 11 0] The Riverside, 30} 
aps bet Ain 

REMARKS :—* Four-cylinder four-cycle. + Four-cylinder two-cycle. 


All the new motor boats are constructed with propeller- 
shaft tunnels, the blades of the propeller being protected 
by the sides of the tunnel, no part of the propeller project- 
ing below the level of the keel. The propeller is placed 
from 5ft. to 6ft. forward of the sternpost, and is thus in a 
position where it is protected from damage by wreckage, 
and when the boat is taking the ground, or is being 
launched from a slipway. This arrangement also ensures 
the propeller being constantly submerged even when the 
boat is on the crest of a wave, or when the stern is out of 
the water, and thus reduces the risk of racing to a 
minimum. 








THE INSTITUTION OF CIVIL ENGINEERS.—A special meeting will 


The Walton-on-the-Naze boat is of the “ Norfolk and | be held on Monday, 27th April, at 8 p.m., when the sixteenth 
Suffolk” type, 48ft. by 12ft. 6in. and is fitted with a four- | 


cylinder four-cycle “ Blake” engine of 40 brake horse- 
power, the cylinders being 5}in. diameter, 6}in. stroke ; 
the speed is 550 revolutions. The weight of the engine is 
about 16 cwt. The erection was completed in May, 








‘James Forrest’ Lecture will be delivered by Professor Henry 
Louis, M.A., M. Inst.C E. Subject: “On some Unsolved Pro- 
blems in Metal Mining.” On Tuesday, 28th April, at § p.m., will 
be held the annual general meeting of corporate members only, 
to receive the report of the Council and to elect the Council and 
auditors for the ensuing year. 
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ig. 18—-SORTING SIDINGS NORTH—LOOKING NORTH 














Fig. 2i-SORTING SIDINGS SOUTH-—LOOKING NORTH 








Fig. 22—INTERIOR OF TRANSHIP SHED 


LARGE RAILWAY STATIONS. 
No. VI.*—CREWE (continued). 


THERE are two engine sheds at Crewe; one—the North 
Shed—is on the west side of the Chester lines. Here are 
stabled all the passenger engines, from 120 to 150 in 
number. The South Shed is the newer’ one, and 
is fixed in the angle between the South and Shrewsbury 
lines. Here are stationed principally the goods engines— 
about 100—working to and froni the Sorting Sidings. 
™ On the opposite side of the line, and in the angle 
between the South and North Stafford lines, has been 
erected a fine carriage shed capable of holding 147 
coaches 36ft. in length. This is 750ft. long by 
105ft. wide, and is in two bays. There are three roads 
under the bay nearer the main line, and four under the 
other. 

The course taken by the underground tunnels for the 
goods lines was shown. by dotted lines in Fig. 4.- The 
Manchester lines are carried in a double-line tunnel 415 


* No..V. appeared April 10th. 





yards in length, and the Liverpool lines in two single 
tunnels—that for the down line—the more westerly—is 
322% yards in length, and that for the up line is 291} 
yards in length. 

- Fig. 23 shows the Liverpool tunnels being constructed. 
Except under the vunnlon ties this was done by “ cut-and- 
cover.” The side walls are of brick, with girders on the 
top.. At the time the photograph for this engraving was 
taken the dividing wall had reached the point where the two 
tunnels ceased to be parallel, and the down tunnel is seen 
curving to the left to emerge at the side of the old works 
in the background, whilst the up line tunnel emerges 
where the carriage shed stood, which in the view is seen 
being taken down. The Manchester lines tunnel was 
subsequently built to the right of the illustration. 

The running lines were carried by timber whilst the 
tunnels were constructed under them. Some smart 
pieces of engineering were done in connection with this 
work, not only to avoid delay to trains, but on account of 
the little headway for the girders of the tunnel. 

Fig. 24 shows the south end of the tunnels, 


| there are six lines of way. These are—from the 


| goods, 


i 


) 
| 


| 


1 
Lge | 


Fig. 23—LIVERPOOL LINE TUNNELS UNDER CONSTRUCTION 


trates how they pass under the main lines, and in Fig. 25 
is a cross section of the double line tunnel. _ 
It may here be remarked that in Fig. 24 will be seen 


| in the foreground the workmen’s footbridge, with the ramp 


for approaching the north engine shed; and behind is the 
suspension bridge leading to Crewe Works. The platform 
on the right is No. 1, and the north end of the screen will 
be noticed. 

On the top of the bank on the right of Fig. 24, and to 
the right of the palings, is a siding, and beyond this are 
the two Chester goods lines which join the main lines near 
the North Junction box. These lines rise from Salop 
Goods Junction box, which is situated to the north of the 
Shrewsbury lines and to the west of the station, and er 
south- 
west—a down and an up line from Gresty-lane on the 
Shrewsbury line, and—from the south—a down fast oer 
a down slow goods, an up slow goods, and an up fast 
The first-named is the most westerly, and they 


lie in the order named. These six lines, by suitable 


and illus- | junctions worked from Salop Goods Junction, become the 
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Liverpool, Manchester, and Chester goods lines. The 
sorting sidings may be said to commence on the 
south side of the bridge carrying the Shrewsbury lines 
over the goods lines, and to extend to Basford Hall 
Junction about a mile south of Crewe Station. T 
sidings are balloon shape, and running on the west side 





fron: south to north is a down fast goods line, only used | 
that call at Crewe for water | 


by through fast goods trains ‘ 
and examination purposes. On the outside on the east 


sid 
to attach or detach at Crewe. Then running through the 
centre of the sidings are three up lines—up arrival loop, 
the most easterly, up arrival 1 and up arrival 2. The 
two latter are continuations of the two up lines from 
Salop Goods Junction, and the up fast goods and up slow 
s lines branch off at Sorting Sidings North, their 
junctions being on the right in Fig. 18. Fig. 19 is a view 
from the same spot but looking south. In the foreground 
are up arrival line 1 and up arrival line 2, with scissors 


goods 


The | 


e. running from north to south, is an up fast goods | 
line for similar trains, Next to these, on the inner side, | 
low goods lines for through trains that have wagons | 


As has already been said, the sidings end at Basford 
Hall Junction, where there are four main lines, all having 
connections with the sidings. 

At Sorting Sidings No Fig. 18—two lines come in 
from Gresty-lane—those curving off to the left in the 
distance, To the left of these are four sidings—group J— 
for Great Western traffic. To the left of these will be 
seen the tranship shed. 

Before referring to the latter—in itself a remarkable 
achievement—the description of the Sorting Sidings may 
be closed by stating that in October last 197,236 wagons 
were attached to trains, and that the annual figures have 
grown from 1,685,083 wagons attached in 1904 to 2,085,404 
in 1907. These figures would require doubling if detached 
wagons were also included. About 810 trains are dealt 
with each weekday. 

The tranship shed is an institution barely seven years 
old. Its purpose is to handle small consignments. 
Instead of these being sent direct from one t of 
the London and North-Western system to another, or 
on to a foreign railway, direct, necessitating the entire 

; use of a wagon or delay 
until a wagon is going 
through, all small consign- 











Fig. 24—-SOUTH END OF TUNNELS 


crossings between, and in the distance, on the left near 
the signal, is the connection into the up arrival loop, 

The up sortin, sidings are on the east of these arrival 
lines, and the down sorting sidings on the left. There 
are fourteen up sidings divided into three groups—aA of 
five sidings, B of five sidings, and C of four sidings. 
These all are single-ended, with buffers at the north end. 
There are thirty down sidings in five groups—D of seven 
sidings, E of five sidings, F of five sidings, G of eight 
sidings, and H of five sidings. Each group is devoted to 
traffic for certain directions, and each siding will hold 
about fifty wagons, with a total capacity of 2500 wagons. 
The down sidings are double-ended, so that wagons can 
be put in at one end and drawn out at the other. In 
Fig. 19 three ladders are seen; that nearest the arrival 
lines is the ladder from group D; the next to it is from 
groups E and F; and the third is from group G. Behind 
the inspector's office on the right is group H. 

The points of the up sidings and those of the down 
sidings at the south end are actuated from Sorting Sidings 


__ Rail Level 
Baliast 








“we 











3'Brick Course, 
ee 

















Batiast 
Sphaite 


A 
nen Sa" ae 


ments except purely local 
ones are sent direct from the 
station to Crewe. Conse- 
quently each station, how- 
ever small, can make up a 
profitable load. On arrival 
at Crewe the wagons are 
unloaded and sent to differ- 
ently numbered berths, as 
seen in Fig. 22. There are 
over 200 of these berths, 
being one for each station to 
which there is loading. It 
may here be remarked that 
the system of having num- 
bers instead of names of 
towns reduces the work con- 
siderably, as each invoice, 
on receipt, is marked in the 
office with the number of 
the berth and its deck, and 
this information is then put 
on the consignment on its 
receipt, so that the labourer 
who unloads can readily find its place, whereas without the 
numbers he might confuse, say, Aberfan on the Rhymney 
Railway with Aberfeldy on the Highland. 

All the’small ‘stations are served by what are known as 
road vans, of which there are forty-eight, serving 519 
stations, whilst from 250 to 300 stations are served direct, 
thus ensuring that consignments received at Crewe are 
despatched therefrom within twenty-four hours. 

The principal -econoniies effected by the tranship 
system are (1) acceleration of cross-country goods by 
more direct loading; (2) saving in wagon usér, by raising 
the average loading weight per wagon, and in mileage ; 
(3) reduction of mileage charges for foreign stock turned 
back at Crewe; (4) relief of, other stations which no 
longer have to tranship. 

The cranes and capstans in the shed are operated 
electrically, power being obtained from a power- 
house near the north engine shed. This contains five 
120 horse-power sets of 230-volt Crewe-made dynamos, 
coupled direct to Willans and ‘Robinson triple-expansion 
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Fig. 25—CROSS SEC 


Middle box. ‘Fig. 20 shows what a busy spot this is. It 
1s a view taken from the Middle box looking north. In the 
foreground are the shunting necks and reception lines. There 
are ten such lines, which, reading from the west, are ar- 
ranged as follows :—Three down reception lines, two shunt- 
ing necks, three up reception lines, two shunting necks. 
They extend from the Middle box to Sorting Sidings South 
box, and in Fig. 21 is a view from the latter box, looking | 
north. To the left of the water column are the down fast | 
- down slow goods lines, and to the right are the three 

own reception lines which are entered direct off either the 
down fast or down slow goods lines. 

Into these ten lines are run all the goods trains that 
are broken up at Crewe. The train engines and brake- 
. oe are detached, and the wagons are sorted out by 
shunting engines, of which thirty are employed. 

Sera: to and from the North Stafford lines for goods 

oa mineral traffic is obtained by independent lines 

{ gab Sorting Sidings South box, and then under 
a 8. 
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engines; two 120 horse-power sets of 660-volt Crewe- 
made dynamos, and two 50 horse-power sets of 660-volt 
Crewe-made dynamos, coupled direct to Willans and 
Robinson high-speed triple-expansion engines ; two Lan- 
cashire Dynamo Company’s dynamos, 660-volt, 165 
horse-power, direct driven by Belliss and Morcom engines, 
and a battery of 120 cells, Chloride Electrical Storage 
Company’s make, 1000 ampére hours. 

These also supply power for operating the points and 


| signals, and for lighting the station and sorting sidings. 


The latter are lighted by arc lamps of 8} ampéres, equal 
to 2000 candle-power each, with a minimum candle-power 
of 1500. There are 182 such lamps, 30ft. above rail 
level, and placed 60 yards apart, except at the shunting 
necks, where they are 30 yards apart, so as to concen- 
trate the light where most wanted. 





THE INSTITUTION OF NAVAL ARCHITECTS. 


Tux second paper taken on Wednesday, the 8th inst., 
was entitled, “‘ Modern Armour and its Attack,” by Cap- 
tain T. J. Tresidder, C.M.G., and it will be found on page 
407. In the absence of Captain Tresidder, it was read by 
Mr. Ellis, who also opened the discussion. Capt. Tresidder, 
he said, was essentially of a logical turn of mind, 
and scrutinise the paper as he might, he was unable to 
find any flaw in the reasoning advanced. There was a 
reason why a paper on armour plate could not be made 
of popular interest, because Governments naturally did 
not want to give to the rest of the world the results of 
armour-plate trials carried out for their benefit. There- 
fore it was not possible to tell the Institution what results 
had or had not been obtained either by armour plates or 
projectiles. The paper was, however, interesting as 
showing that the old fight between projectiles and 
armour was still going on. It might be that the projectile 
at the present moment was the winner, but he thought it 
would not hold that position of honour at any rate 
unchallenged much longer: The paper showed very 
clearly the nature of the best plate which could be made 
to meet the two forms of attack from capped or uncapped 
projectiles. He ventured to think that under any cir- 
cumstances the best plate for the Governments of the 
world was the plate which was being made to-day. It 
might be that they could make a plate more suitable for 
meeting the attack of a capped projectile, but a warship 
had got to fight under any and all circumstances, and, so 
far as he was aware, there had been no trial of any plate 
where such generally good results—results that would 
meet any form of attack from any kind of projectile—had 
been obtained equal to the present Krupp plate if it were 
made well. He thought the point to be observed was not 
to make the hard face too deep, and to see that there was 
toughness in the back. The curious thing about the 
Krupp plate was that the stress was spread over such a 
large area. The impact was localised, but the whole 
effect of the impact was spread over a large area, so that 
the resistance to penetration was multiplied to a very 
large extent. 

Mr. W. E. Smith said there were difficulties in this 
matter other than official secrecy, owing to the custli- 
ness of experiments. 

Mr. Hadfield said they must all be grateful to Captain 
Tresidder for his formula based on the resistance of 
wrought iron. Although that seemed a simple factor to 
arrive at, yet it would be of the greatest possible value to 
those who had to conduct experiments. The figure of 
merit of a wrought iron plate might be taken as unity. 
That was one of-the toughest materials made even to-day, 
but its disadvantage was that it was too plastic. Then 
they went on to compound armour with 1°2 or 1°3 as a 
figure of merif up to 2°2 or even 8°00. The latter were 
hardened material, but he could not help thinking that 
the time was coming when the disadvantages of hard- 
faced material would be very apparent, and they might 
go back to material, having greater toughness. His firm 
had been working for some time trying to introduce 
material not plastic like wrought iron, nor hard faced, but 
with a figure of merit fairly high—i-6 to 1°8. If it were 
possible to obtain armour of that character, he thought 
there was a great future;before it. He did not suggest 
the abandonment of the use of hard-faced material, but 

















Fig. 1—CAPPED SHOT BEFORE AND AFTER PENETRATING 
A PLATE 


there was an opening for a material which could be cast 
into shape and which would also have a high figure of 
merit. They must remember that it was hardly likely 
that a battleship would go into action without capped 
projectiles. That would very largely reduce the value of 
hard-faced armour. There was one theory advanced by 
Captain Tresidder with which he could not agree. That 
was when he said: “ Below the first and above the third 
critical velocity the projectile needs no cap, because it is 
strong enough without one.” As far as his own experi- 
ments went, the results hardly confirmed that. He 
thought if they fired a 6in. shot at a Gin. plate at a 
reduced velocity the shot would always break up. He 
understood Captain Tresidder thought it would not. 

Mr. Ellis said the statement was based on actual 
experiment. 

Continuing, Mr. Hadfield referred to curious 
effect which he had witnessed during the trials of some 
capped projectiles. A hanging mat of rope had been 
suspended some little way in front of the plate. The 
bottom of this mat only reached about midway down the 
plate, and was placed there to catch splinters. The 
space between the plate and the point of suspension of 
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the mat was roofed in, and the effect of the impact of a 
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projectile on the plate was to throw the mat outwards 
and upwards on to this roof. In the case of two con- 
secutive shots this was found to occur, and in each case 
a piece of the cap was found embedded in the mat, but 
there was no sign of splinters of any other material. He 
said that this was interesting as showing that in spite of 
the rapidity with which everything happened, there was 
time for the cap to be demolished and to rebound before 
the evidences of any further damage were apparent. 
Mr. Hadfield also referred to the results obtained with 
Heclon capped armour-piercing shells. Fig. 2 shows a 
half section of a proof chamber, showing the path of a 
12in. Heclon capped shell fired with a wr of 1986 
foot-seconds against a 12in. Krupp cemented plate 12in. 
thick. The plate was penetrated as well as 3ft. of oak 
backing, and after indenting two heavy steel plates in the 
butt the shell was discovered undamaged in 24ft. of sand, 
as shown. The shell, before and after firing, is shown in 
Fig. 1. Another point of interest in connection with 
this round is that the projectile was fitted with a cap of 
Messrs. Hadfield’s new type, as shown in the illustration 
on the left-hand side of the photograph. This form is 
claimed to give steadier flight and a longer range. 
If this armour-piercing shell had been fired at a 
battleship, it would have perforated the plate, back- 
ing, &c., causing serious damage on board. Mr. 
Hadfield concluded by showing the curious effect of 
the impact of a capped projectile against a soft armour 
plate. The shot was a 44 one of about 82 Ib., fired from 
a Krupp gun. The result was a great swelling of the 


| before gas engines of large dimensions and great collective 
powers could be successfully installed many difficult pro- 
blems would have to be solved. In the internal com- 
bustion system described in the paper, combination results 
could be immediately applied with beneficial results. 
Experiments already arranged for in ships now under con- 
struction would give proof thas the start made would lead 
to a great extension of the use of the combination system 
in some form. 

Mr. Ward said he hoped that by this time next year, 
when Mr. Parsons read a supplementary paper, he would 
have ample justification by his works for the faith he 
held. Until the expectations of economy and general 
utility claimed by Mr. Parsons had been actually achieved, 
he would content himself with expressing appreciation of 
his work. 

Mr. Mark Robinson, in reference to triple or quadruple 
expansion engines, asked whether the case could not be 
made even stronger in the case of some classes of vessel 
by extending the matter to include the compound engine. 
Mr. Parsons had told them that it made very little differ- 
ence whether the initial pressure in the turbine was 7 lb. 
or 15 lb., and said it might be higher. He would like to 
know how much higher they might go. 

Professor R. L. Weighton said the question reduced 
itself to one of economy pure and simple. It was not 
clear if in the paper thermal units or merely pounds of 
water were calculated. That would make a considerable 
difference. It did not seem as if the thermal unit aspect 
had been considered. It was absence of information 














PATH OF A SHELL THROUGH A PROOF CHAMBER 


cap, which was forced out to a greater diameter than that 


of the projectile—as much as an inch greater in the case of | 
broken into pieces, which | 


a 12in. shot—and was 
if collected formed a ring on which marks of the rifling 
of the gun could almost be seen. 


Captain —— referred to a statement in the paper | 
e 


that a projec struck a plate at long range with the 
direction of the axis at the same angle as it left the gun. 
He said that from practical experience, having observed 


shots fired at long range, he could say that it appeared | 


to him that the theory was correct. 

Mr. Coast said it seemed to him that the formula set 
out in the paper did not get much nearer to a constant 
co-efficient than they were years ago. Captain Tresidder’s 


figure of merit seemed something like the Admiralty | 


coefficient, the principal feature of which was that it 
was not constant at all. 

Mr. Bethel confirmed what Mr. Hadfield had said about 
capped projectiles. Mr. Ellis,on being called upon to 
reply, said that he thought that the more satisfactory 
course would be for Captain Tresidder to be supplied with 
notes of the discussion so that he might himself reply to 
the points raised. 

On Thursday the Hon. C. A. Parsons read a paper on 


“THe CoMBINATION SysTeM OF RECIPROCATING 
ENGINES AND STEAM TURBINES,” 
which we shall reprint in full. 

Some notes on the paper sent by Sir William White 
were read by the Secretary. Sir William said his own 
information on the subject went back many years, and 
he had taken part in the investigations on the subject. 
The problem first tackled was in reference to cargo 
steamers, and it appeared to him that there was a great 
possibility of the future application of the combined 
system to cargo steamers. The point to be considered 
was at what stage it was desirable to depart from the 
combined system and adopt turbines. They were natu- 


rally led to the conclusion that in many classes of | 


steamers of the intermediate type fitted with consider- 


able engine power it would be desirable to adopt the | 
Subsequent investigation with typical | 


combination plan. 
ships confirmed the possibilities of economy in coal con- 
sumption with the alternatives of increased speed with a 
given coal consumption, or greater deadweight carrying 
capacity for a given speed. In dealing with these 
problems the introduction of electric energy at some 
stage was considered in order to enable the high 
rotary speed essential to turbine efficiency to be 


utilised in association with the low speed of revolution of | 


the propeller shafts. Other methods of transmitting 


energy were also investigated, and no doubt other workers | 
in the field were proceeding independently. So long ago | 
as 1902 Colonel Soliani proposed an arrangement for | 


associating reciprocating engines with two turbines in 


triple screw ships, and Messrs. Yarrow applied to a | 


torpedo-boat destroyer a similar arrangement. In these 
cases, however, the primary object was to deal with and 
secure efficiency of coal consumption at low cruising 
speeds in certain types of warships. At present the 
suggestion was again being put forward to use electric 
motors to drive propeller shafts. In that case the turbine 
might find a place in generating the necessary electric 
energy, and it would probably result in some practical 
advance in steamship propulsion. It was, of course, 
possible that internal combustion engines would prove a 


formidable rival, but the highest authorities in that | 


department of engineering were clearly of opinion that 


which prevented one from coming to aconclusion. For in- 
stance, when the steam consumption was given at 956 lb. 
per hour he would like to have it divided up between the 
turbine working at the pressure proposed and the recipro- 
| cating engine. He thought that if more than 7 lb. was 
contemplated a double-expansion engine would give better 
| results than a triple-expansion, and a quadruple-expansion 
would be out of the question. 

Mr. A. E. Seaton said that sixty years ago Hy. Bessemer 
took out a patent for a low-pressure turbine, Mr. Parsons 
| was really following in his steps. 

Mr. J. Allen said he was not sure of the utilisation of 

the energy obtained. The question of the shape of the 
ships was very important. For instance, in slow-speed 
cargo boats it might be taken for granted that large pro- 
| pellers running slowly were the best. In applying the 
combination system for these slow or moderate speed 
boats he would like Mr. Parsons to tell them what he 
would advise as to the arrangement in the ship. It 
seemed to him that with a slow-running screw, it would 
be better to arrange to have that on the centre, and 
arrange for the two quick-running turbines to be on the 
wings. He would like information on the point. At 
present they were going on land experience, which was 
altogether unhampered by this propeller question. 

Mr. Bevis said he would like attention directed by 
investigation to the point where the desirability of all 
turbines ceased. He had formed the opinion that, so far 
as they could go, they ought to have all turbines in pre- 
ference to any combined system. The difficult point to 
arrive at was where the line of demarcation*took place. 
He saw two difficulties in the combination system. One 
was in reference to the fact that they would be dealing 
with oily or dirty steam, and it might interest members 
to know how it was proposed to deal with that. The other 
objection was that it seemed to him it would involve a 
considerable amount of extra weight, and possibly what 
might be termed waste weight, inasmuch as the recipro- 
cating machinery would have to be very much heavier. 
He had investigated the question of the best engine to 
use, and found it to be the three-crank compound. 

Mr. Harding said it would be interesting to have Mr. 
| Parsons’ experience in the matter of failures. It was 
| very great heresy to say that with a reciprocating engine 

any sea-going engineer would be content with a vacuum 
of 25 or 26 when he could get the pointer to the stop. 
The higher the vacuum the greater the economy. While 
all the time in the reciprocating engine they had been 
trying to get economy by using the steam of higher and 
higher pressure, the turbine had done its best work with 
| low-pressure steam. It might be that in reciprocating 
engines they ought to follow the turbine by having larger 
exhaust pipes than at present. 

The Hon. C. A. Parsons, in reply, said that the line of 
demarcation between the reciprocating engine and turbine, 
as far as could be seen at present, depended upon the 
| question of cost, and would vary in the case of ships with 
‘the speed of the vessel. Generally speaking, it would 
| seem that for slow vessels where the velocity of rotation 
| of the propeller must necessarily be very slow, that the 
| pressure ranges mentioned in the paper would be best. 
| If the line of. demarcation were higher in such slow 
vessels as those dealt with primarily in the paper the 
weight and cost would go up very materially, and the 
turbine became rather abnormal. The total economy, as 
far as could be seen at present, was the best with the 
pressures mentioned in the paper. For fast vessels, where 
| the velocity of rotation was greater, probably a compound 





a 
engine and turbine with a pressure at entry of 30]. 
40 lb., or 50 lb., would be best. be 

Mr. Walker, who also replied, said the question of com. 
pound or triple-expansion engines must be left to recipro, 
cating engine builders, Their object was to get the " 
in combination with a low-pressure turbine. The division 
so geod as between the ger aagrager engine and turbine 
had been given in the table in the paper. With an 
initial pressure of 7 lb. absolute the turbine would develo 
25 Fag cent. of the total power of the combination, and 
with 15 lb. pressure 38 or 84 per cent. As to the arrange. 
ment in cargo boats, he agreed with Mr. Allen. His pro. 
posal would enable them to get the propellers of the 
turbines well out, and would give the best eflicieney 
under the circumstances, In these days of well-designed 
reciprocating engines they did not anticipate that much 
oil should come through the engine. Inquiries of various 
owners with installations fitted no land showed that after 
six or twelve months’ running there appeared to be no 
settling of oil on the blades. 

Mr. Thomas Bell read a paper on “ The Speed Trials 
and Service Performance of the Cunard Steamer Lusi. 
tania,” which we shall deal with in another issue. ' 

The Hon. Charles Parsons opened the discussion, 
He said he thought it was not realised what a great 
departure the building of this vessel meant. Mr. Bell 
had described the position with very great modesty. He 
did not think it was realised how great was the amount 
of work that actually had to be done and the huge de. 
parture from scale, because the history of engineering 
showed that in most cases great mistakes had arisen 
when the scale of magnitude of work was suddenly largely 
increased, and the rules found successful on smaller. 
sized undertakings were adopted without  sutfticient 
thought or verification in the larger scale. This, 
however, was not done in these large vessels. Every 
point was calculated and tested. Mr. Bell did not 
take everything for granted. Very great risks were 
run in such a large departure, at at the time, in 
order to avoid those risks, he proposed that eight shafts 
should be adopted. By that means the turbines would 
not have been much larger than in the Queen and 
Amethyst, but from a naval architect’s point of view 
eight shafts and propellers would have been a very great 
departure, and it was thought better to take the risk of 
the larger turbines. Probably there was some gain in 
speed by slightly reducing the diameter of the propellers, 
and so increasing the pitch ratio. Failure in the first 
instance would have been very serious, and fhey could 
not exaggerate the very great work that had been done. 

Mr. Andrew Laing said, as he was associated with the 
building of the Mauretania, it was perhaps not inappro- 
priate that he should offer congratulations to Mr. Bell 
on the suggestive paper he had read. The machi- 
nery of the Mauretania did not differ in any essen- 
tial point from the Lusitania. He would give the 
speed of the Mauretania, not for comparison with, but by 
confirmation of the Lusitania. They would all agree, he 
thought, that the forty-eight hours’ trial of the ships was 
most important. The Lusitania’s mean speed was 
25°4 knots, and the Mauretania’s mean speed on the 
same course, under similar conditions, was 26°04 knots. 
Those results might be taken as trustworthy. When the 
staffs and crews of the two ships settled down to work 
they might expect them in no distant future to give a 
good account of themselves in the way of speed. Mr. 
Bell had done a great service to engineers in giving such 
full information. 

Mr. Luke said that with a propeller efficiency of very 
nearly 50 per cent. at top speed he thought a satisfactory 
result had been attained. It had been stated in some 
scientific papers—and no doubt correctly—that recipro- 
cating engines attained an efficiency exceeding 60 per 
cent. But with propellers of the type and proportions 
almost. necessary in connection with turbinés the pro- 
peller efficiency was almost certain to be very much 
smaller than could be obtained in association with 
reciprocating engines. Under those circumstances it 
appeared to him vain to hope for a much better result 
than the efficiency shown in the paper. The question of 
the effect of weather on the awe was a very interesting 
one. With wind at 4°7 and a corresponding sea—even 
when the wind was astern and, therefore, presumably 
favourable—the speed, it had been stated, was reduced 
by 2 per cent. Under those circumstances a speed of 
24} knots kept up for three or four days was a very satis- 
factory performance. 

Admiral Henderson said he would like to ask whether 
it was true that the coal consumption of the vessels was 
greater than estimated. It had been stated that the 
actual consumption was 1350 tons instead of 1100 tons 
as had been expected, and it was said further that the 
boats did not carry enough coal to carry them at 
proper speed to New York. That was a matter which 
effected the efficiency of the vessels in marine opinion. 

Professor Biles congratulated Mr. Bell on the full in- 
formation contained in the paper, and hoped that all con- 
cerned would be amply rewarded for their enterprise. 
The turbines in these vessels were the most interesting 
problems in marine engineering that had ever been 
undertaken. It was a problem which involved the rela- 
tion between a propeller that wanted to go slow and to 
be big, and a aoaller which wanted to run fast and be 
small. In this case a combination had been made by a 
compromise, but how long they would be content with 
that compromise time alone would show. Certainly the 
mechanical difficulties which stood in the way of carrying 
out such a project were enough to frighten most people, 
and he was not quite sure that those who undertook it 
were not considerably frightened. But they took their 
courage in their hands and deserved the reward of their 
success. 

Mr. Bell, in reply to Admiral Henderson, said the con- 
sumption of coal had not exceeded expectations. The 
consumption of coal might not satisfy Mr. Parsons, bub 
it thoroughly satisfied him, and he thought the Cunard 
Company also. The coal bunkers were ample for taking 
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the vessel over, and left a margin of practically twenty 
hours full speed steaming. 

Mr. S. J. P. Thearle presided at the afternoon sitting. 

Mr. J. W. Isherwood read a paper on 

“A New System or Sarp Construction.” 

In this new method of construction the closely-spaced transverse 
frames and closely-spaced transverse beams with which we are so 
familiar are omitted. The transverse strength of the vessel is 
obtained by fitting directly on the plating a series of strong 
transverse girder frames and beams at widely-spaced intervals, or 
where transverse bulkheads are fitted for the purpose of sub- 
division, as in oil steamers, for instance, they take the place of 
such transverses ; but itis not essential that bulkheads should be 
fitted for obtaining the requisite structural strength. The trans- 
verse structures, Which extend, where practicable, completely 
round the vessel, are of sufficient strength to withstand the whole 
collective water pressure on the skin of the vessel, and the upper 
portions forming the transverse beams are of such strength as to 
be able to carry the same collective weight on the deck as the 
greater number of transverse beams fitted in vessels of the ordinary 
construction. It will be observed, from the diagrams, that the 
transverses are in all cases directly attached to the shell plating 
and deck of the vessel, and this is of the utmost importance, as it 
enables the shell plating and deck plating, with the efficient longi- 
tudinal support which will he described later, to be considered as 
part of the transverse girder when calculating the comparative 
stresses. ‘The transverse thrust is also borne in mind when deter- 
mining the arrangement and scantlings of the materials forming 
the transverse girder beams. 

Having now briefly indicated how the main transverse strength 
of the vessel is provided, the arrangement of longitudinal stiffen- 




















Fig. 1 


ing is next to be considered. The shell plating and deck between 
the transverses are supported by continuous longitudinals, the 
transverses being slotted to admit of the longitudinals passing 
through them. The longitudinals are dealt with as girders having 
a length corresponding to the interval between the strong trans- 
verses, and are of strength not less than that of transverse frames 
of vessels of the ordinary construction, the comparative stresses 
being taken for each calculation under the same conditions as to 
water pressure, &c. 

The longitudinal beams are similarly considered, but a deck load 

taken asa basis; those at the uppermost deck are increased 
oeyond the size required to give a corresponding stress on ordinary 
transverse beams on account of the longitudinals being also sub- 
ject to longitudinal bending strains. Whether this increase is 
necessary or not in considering material of stiffening which is not 
already unduly stressed, and which at the same time is relieving 
the plating, is a matter for discussion. 

In vessels with double bottoms the stiffening, whether in the 
nature of plates, angles, or of sectional material, is also fitted 
longitudinally, but a transverse floor is fitted in line with the side 
transverses, and where the spacing of the transverses is great, an 
intermediate transverse floor, either intercostal or continuous, 
should be fitted in the bottom in order to provide for sufficient 
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Fig. 2 


transverse strength for docking purposes, and to efficiently support 
the longitudinal stiffening in the bottom. 

It will be apparent that the arrangement of material provides 
for increased longitudinal strength, and admits of the shell 
plating and deck plating, when of substantial thickness, being 
reduced below the recognised standards of the various classification 
societies. It would appear that a vessel so constructed could 
safely withstand higher longitudinal stresses than a similar vessel 
framed in the ordinary manner by reason of all the plating being 
supported in the direction in which the greatest stresses occur. 
This consideration is in strong contrast with that obtaining in the 
ordinary transverse-framed vessel, where the deck plating 
especially is nearly devoid of the desirable longitudinal support. 
The fact of many yessels having buckled their decks between the 
beams proves that more efficient longitudinal support is necessary 
than is fitted in ordinary cases. 

The new system adapts itself to a rearrangement of the p llaring 
of ships in such a way as to overcome a cause of serious obstruction 
in the holds, pillars being only required at the strong transverse 
beams. To obtain equivalent results in the ordinary transverse 
system, it would be necessary to greatly increase the strength of 
every transverse beam and the connecting knees. 

The structure is simplified, all parts are easily accessible, and 
maintenance repairs are in consequence reduced, a feature that 
should be welcome to owners and their superintendents. 

A vessel so constructed would not be so liable to be broached by 
collision. It will be obvious that before the sides could be pierced 
it would be necessary for the longitudinals to be fractured, whereas 
in the ordinary transverse framed vessel there are only the side 
stringers to give fore and aft support to the plating between the 
transverse frames, and there is a growing tendency to dispense 
with this support, and to compensate for its omission by increasing 
the thickness of the plating and by fitting transverse frames of 
Increased rigidity. 

It will be observed that limbers can be reduced to a minimum in 
the new type of vessel, that part being almost recovered for either 
water ballast or cargo, and between the transverses the space is 
quite ciear of beam knees and tank-side knees. 

Fig. lisa midship section of an ordinary transverse-framed 








vessel, 


For purposes of comparison, a strip of plating corresponding to 
a frame space is considered as part of the frame gicder. The stress 
is then ascertained by assuming a water load on the frame girder 
shown by the line drawn from the gunwale to a point A, the dis- 
tance D corresponding to the depth of the lower part of the frame 

irder below the gunwale. For convenience in calculation a mean 
oad is assumed, 

The figures obtained, without assuming any internal support 
from the cargo, might reasonably be taken as the stresses the 
frames are subject to under ordinary working conditions, the head 
of water assumed at the water line corresponding to the freeboard, 
and being a fair allowance for the increased pressure due to waves, 
&c.; in any case, the figures need only be used in a comparative 
sense, although investigations in many cases show the calculated 
stresses to be reasonable and such as allow of a fair margin of 
safety. 

In considering a vessel with web frames, a strip of shell plating 
corresponding to a web-frame space is taken as part of the frame 
girder eng with the ordinary transverse frames on this strip of 
plating. The load on the web frame is then taken over the web- 
frame space. 

The results on this basis for web-frame ships generally show 
higher stresses than are found iu the cases of vessels with either 
ordinary or deep frames. 

For the beams comparison, one beam space of deck plating is 
taken as — of the beam girder and a load assumed on the deck, 
viz., 6ft. high at 50 cubic feet per ton for upper decks, and the 
a height of ’tween decks at 50 cubic feet per ton for lower 

ecks, 

Fig. 2 is a midship section showing the new system of framing. 
The strong transverse frames are considered as Joaded in a similar 
manner to the ordinary transverse frames, a strip of plating being 
taken as pers of the transverse frame girder. Although plating 
corresponding to the spacing of the transverses might reasonably 
be taken as part of the girder in the new system, as allowed in the 
transverse system, only half this amount of plating has been so 
considered in the calculations for these structures in the oil vessel 
referred to. 

In this vessel the depth of the transverses has also been 
increased beyond the equivalent arrived at by comparison with 
either a web frame or a deep transverse frame on the above basis. 
This has been done in order to reduce the shearing stresses on the 
rivets attaching the transverses to the shell plating, and the 
obstruction is no detriment when liquid cargo is carried. The 
longitudinals are similarly considered, the length of girder being 
taken as the distance. between the transverses, and the head of 
water corresponding to the distance each longitudinal D D is below 
the gunwale. 

In addition to calculating the comparative stresses for ordinary 
working conditions in the oil vessel, as before mentioned, calcula- 
tions were also made to ascertain the stresses under Lloyd’s 
Register test for oil-carrying vessels, viz., with head of water 12ft. 
above the deck. This is'a severe test, and it is open to question 
whether it is not too great, possibly doing injury by subjecting 


| the rivets to stresses which are much too high, having in view the 


duty to be taken in service. 

The calculations for the deck beams, both transverse and 
longitudinal, are made in the same way, a strip of plating in each 
case being considered as part of the girder. 

Mr. Foster King opened the discussion. He said one 
point to which he wished to call attention was the com- 
parison of the longitudinal stress amidships and in the 
wells, in which it was stated that the bending moment 
in the wells could be taken at 50 per cent. less than 
amidships. He did not know whether it was customary 
in others’ practice, but in his opinion, at least, it would be 
a dangerous thing in ordinary practice in dealing with the 
design of cargo steamers to assume that the strains at 
the fore end of the bridge were so reduced that a different 
stress factor might be accepted. With regard to Mr. 
Isherwood’s statement as to the remarkable advance of 
recent years in methods of ship construction he would 
say that the tendency was to remove the retarding 
influence of the period when it was considered necessary 
to have a large number of decks. That was the reason 
of the technical superiority of Mr. Isherwood’s design. 
Technically, they might say that the web-shaped ship 
meant the most.scientific disposition of material. Unfor- 
tunately, previous systems were added to systems based 
on an entirely different method. When he saw the 
vessel the previous week he was particularly struck not 
only with the appearance of efficiency in the disposition 
of the material and the obvious adaptability of the design 
to oil tank vessels, but with the great practical advantage 
that all the complicated internal work of an oil steamer 
could be finished in daylight. 

Mr. Saxon White said Mr. Isherwood, in his new depar- 
ture, had the very great advantage of having the sym- 
pathy of the classification societies. Mr. Isherwood 
claimed a saving of 275 tons, and he seemed to have 
persuaded the societies to accept 100 tons less steel than 
was required by their rules. It was said that this saving 
had been effected by redistribution of material, butif Lloyd's 
extended the same generosity to the old-fashioned vertical 
frame the discrepancy of 275 tons would very largely 
disappear. 

Professor Welsh said the longitudinal system was par- 
ticularly useful in cases where, as in the present instance, 
the ship was of full form. One of the great advantages 
was that the stiffening was put in position where it could 
resist the buckling stresses. 

Mr. Twaddell said the system would save time in 
assembling the parts, and in the case of repairs, where it 
became necessary to remove transverse beams, un- 
doubtedly this system would have an advantage. 

Mr. J. Scott said he read a paper in 1872 on exactly the 
same construction. The paper was not properly named, 
for the system of construction was not new. 

Mr. J. Hall Craggs said it was not claimed that this was 
a system of longitudinal construction. Mr. Isherwood 
particularly discussed at the commencement of his paper 
transverse strength. The only excuse for repeating the 
transverse strength at short intervals from stem to stern 
of the vessel was that they could not be put further 
apart. They had released a number of connections for 
which there was no further use. The co-operation of the 
classification societies had been secured by allowing them 
to go through all the calculations. 

Mr. Isherwood, in reply, said the saving of weight was 
simply due to redistribution of material. The material in 
the new type of ship was as substantial or more substan- 
tial than in any ordinary ships. 

A paper on 

“THe Heatinc oF Mopern Ocean: Liners,” 
by Mr. W. Carlile Wallace, was taken as read. We give 
below an abstract of it :— 

For vessels of even moderate size some form of mechanical 





ventilation has proved to be a necessity, as only by that means is 
it possible to ensure a rapid change of air throughout the 
passenger and crew accommodation in all kinds of weather. 

On the other hand, electricity lends itself admirably to indi- 
vidual heating at very small initial expense, as every stateroom is 
wired for lighting, and it only becomes necessary to increase the 
size of the wires to provide for the extra current. The only 
objection to its extended use hitherto has been the cost of 
operation. 

With the idea of meeting the difficulties already enumerated, 
and dispensing, if possible, with individual heating, there has been 
installed on board the Lusitania and the Mauretania an elaborate 
system of heating and ventilation carried out by the Thermotank 
Ventilating Company, Glasgow. One special feature which, in the 
opinion of the writer, will be found of great advantage in warm 
weather, is the possibility of being able to reverse the direction of 
the air currents in the ducts, the fans under these conditions 
exhausting the foul air from the rooms in large quantities, thus 
causing fresh air to be drawn in through open side lights, doors, 
windows, ventilators, and other available openings. 

From a careful analysis of the different systems of heating, I am 
led to the conclusion that the one best adapted to large passenger 
steamers is a combination of a system similar to that fitted on 
board the Lusitania and the Mauretania, supplemented by a 
system of individual electrical heating, the whole combination 
being under automatic control. 

Until very recently there has been no reliable automatic device 
for regulating the temperature of a room warmed by an electric 
heater. Numbers of electrical thermostats have been patented, 
but they have all failed under the test of practical application, 
and, whatever possible success they may have attained on land, 
they were absolutely useless on board a steamship owing to their 
extreme sensitiveness to vibration. 

Some years ago the attention of Dr. Geissenger, surgeon of the 
s.s. St. Paul, was drawn to the necessity of some means of regu- 
lating the temperature in his stateroom, which was supplied with 
an electric heater, es he found that if he left the heater on while 
absent, the room became much too hot in moderate weather, 
whereas, if turnéd off, the room became too cold. Any attempt to 
use existing thermostats was an utter failure, as he at once found 
that, owing to vibration, the switch controlling the heater would 
be destroyed in a few hours, and the contact point of the 
thermostat itself ruined through oxidisation. As a final result of 
his investigations, he has succeeded in constructing an electrical 
thermostat which is positive in its action, controls the temperature 
within 1 deg. Fah., is absolutely unaffected by vibration, and 

uires only 2°75 watts for the controlling current. 

e use of a lower night. temperature is very desirable from a 
health point of view, but it has also an important bearing on the 
quantity of current necessary to maintain this lower temperature, 
as will be seen later. To change from the one temperature to the 
other, it is only necessary to throw over an electric switch, when 
the thermostat takes care of the rest. * 

As a means of determining the actual amount of current neces- 
sary to maintain a given temperature in the rooms of the Oceanic, 
a test was made on January 28th, 1908, while the vessel was lying 
in dock in Southampton, upon a representative room on the shelter 
deck. This room is 9ft. by 9ft. by 8ft. 3in., with two square ports 
and one exposed side ; the ventilator and heater being as already 
described. The heater was tested and found to consume 1045 
watts The external temperatures were 444 deg. at the beginning 
and 42 deg. at the end of the test. The room, which had been 
closed for three days, was found to be at a temperature of 574 deg., 
and, by deduction, the effect of the internal heat (I) was estimated 
to be 10 deg.—that is, the room would have been at the standard 
temperature of 70 deg. if the external temperature had been 60 deg. 
The heater was run full power till the temperature reached 
694 deg., when, after several tests, it was found that, if the heater 
were on for a period of two minutes and off three minutes, the 
temperature remained constant at 69}deg., the radiation expressed 
in terms of electrical energy was therefore determined to he 
418 watts per hour, when the external temperature was 42 deg. 
and the internal heat, as already stated, 10 deg., and for this 
special room may be expressed by the equation W = 24 (R—E—I), 
where W equals watts per hour, R equals temperature at which 
the room is to be maintained, E is the external temperature, and I 
the internal heat. 

It was also found that 520 watt hours were required to raise the 
temperature of the room from 64deg., the night temperature, to 
69 deg., the day temperature, in addition to the amount radiated. 


Mr. A. W. Stewart, who opened the discussion, said 
that in order to get a reasonable amount of heat from 
an electric heater with a reasonable consumption of 
current, they must dispense practically with all ventila- 
tion. For that reason he preferred the radiant type, as 
one could get warmth direct from the rays. In the case 
of the thermo tank he did not like automatic steam 
control. The idea could be more usefully applied to the 
automatic regulation of hot and cold air valves. 

Mr. Gregg said he had had some experience of the 
thermo tank, and had found it a complete success. It 
had been adopted on the Metropolitan Asylums Board’s 
training ship, to the improvement of the health and 
comfort of the boys. He thought Mr. Wallace had 
exaggerated the difficulties that might be encountered. 

The meeting adjourned till the evening, when, on the 
motion of Mr. Henry Withy, seconded by Mr. Stanley 
Tatham, the Hon. C. A. Parsons took the chair in the 
absence of the President. 

Mr. D. B. Morison then read his paper on 


“Tae INFLUENCE OF AIR ON VACUUM IN SURFACE 
CONDENSERS,” 
largely supplementing the reading with explanatory 
remarks. The following is an abstract of it :— 


If a condenser contained steam only and no air the vacuum 
would be governed by the mean temperature of the steam 
throughout the condenser, and an air pump would not be 
required. In practice, air exists in all steam condensers ; its 
presence has the effect of retarding the condensation of the steam 
on the tube surface, and it has to be removed in a state of sature- 
tion with water vapour by an air pump. 

When a condenser is at work and a stable condition has been 
established, the weight of air entering and leaving it in a given 
time is the same ; but the ratio of air to steam in different parts is 
very variable. At the steam inlet the proportion of air to steam 
is, ma reasonably air-tight system, so small that its effect is 
negligible. As the fluid. passes through the condenser and the 
steam condenses, the ratio of air to steam increases rapidly until 
at the air pump suction the air forms a very considerable propor- 
tion of the mixture. . It is customary to refer to the fluid entering 
the condenser. as ‘‘steam,” and to the fluid: leaving it as “‘air,” 
but the two’are of precisely the same nature, and differ only in 
the proportion of the constituents. It is true that what is termed 
air may not have exactly the composition of atmospheric air, but 
this is a point of little consequence in the present investigation. 
There is, as is well known, a definite temperature corresponding 
to any pressure of saturated steam. But there is also a definite— 
and lower—temperature corresponding to every proportion of air 
to steam in saturated air at every pressure. 

It is important to note that, if water vapour is mixed with 
another gas or gases, the total pressure is the sum of the pressures 
of the several constituents, the pressure of each of which may be 





termed the partial pressure. The partial pressure of the water 
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vapour is dependent only on the temperature ; it is unaffected by 
the presence of the other gas or gases. If air saturated with 
water vapour is at a temperature of, say, 50 deg. Fah., and if its 
total pressure is 2-95 Ib., then, as the partial pressure of water 
vapour at this temperature is 0-17 lb., the partial pressure of the 
air must he the difference between these figures, t.¢., 2-95 — 0-17 
= 2-78 Ib. per square inch. The volume of air is, as is well 
known, dependent on its temperature and pressure, and can be 
readily calculated if these data are given. 

The necessary capacity of the air pump depends on the point at 
which the air and steam are withdrawn, and a withdrawal far 
down on the vacuum curve would involve a relatively small air 
pump. But, as the transmission of heat through the metal of the 
condenser tubes from the steam to the water depends on the 
difference of temperature between these fluids, it is necessary, in 
order to obviate the necessity of unreasonably large condensers, to 
withdraw the air and vapour before the temperature of the 
mixture falls unduly. Hence it can be said that, for a given 
condensing surface and given steam and circulating water 
conditions, there is a limit in air ratio below which the mixture 
should not be carried ; and this limit determines the minimum 
capacity of air pump necessary per lb. of steam in order to 
condense the required amount of steam per square foot of cooling 
surface at the required vacuum. 

Even with an air pump capacity in proportion to the amount of 
air gaining access to a condenser, the efficiency of the condensing 
surface must be adversely affected by increased quantities of air 
passing through, because the ae for contact of the 
steam with the tube surface are thereby reduced. If the air pump 
capacity is not increased in proportion to an increase in air leak- 
age, the lower rows of tubes automatically become ineffective for 
conden sing purposes, and this so reduces the effective surface that 
a decrease in vacuum is required, and ensues in order to re- 
establish the necessary equilibrium. 

Consider, for example, a mixture of steam and air at a vacuum 
of 28-5in. at the bottom or exit end of a condenser through which 
the circulating water makes its first pass. If the relative propor- 
tion of air and vapour by weight are as 0-3 to 1, the temperature 
of the mixture is about 87 deg.; but, if the air gaining access to 
the condenser is increased without a corresponding increase in the 
pump capacity, so that at the bottom of the condenser there are 
equal weights of air and vapour, the temperature is only 78 deg., 
and, if the weight of air is twice that of the vapour, the tempera- 
ture is only 68 deg. With circulating water entering the 
condenser at, say, 60 deg., and having a mean temperature in the 
first pass through the lower rows of tubes of, say, 63 deg., 62deg., 
and 61 deg. respectively in the three cases, the difference in 
temperature between the condensing water on the inside and the 
air and steam on the outside of these condenser tubes is 24 deg., 
16 deg., and 7 deg. respectively, and, as with unflooded tubes the 
transmission of heat is very nearly proportional to this difference 
of temperature, the great effect of the quantity of air on the 
capacity of the condenser will be apparent. 

The above statement was, it will be noted, qualified by the 
expression ‘‘with unflooded tubes,” because, with tubes heavily 
flooded by steam-water showering from the top, as is the case in a 
condenser of ordinary design, the air and steam cannot get access 
to the tubes, but make contact with this steam water which 
cannot be at a less temperature than the water within the lower 
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TESTS OF A CONDENSER 


tubes and will, in ordinary cases, as it comes from the upper and 
hotter portion of the condenser, be at a considerably higher 
temperature. If the steam-water flooding the lower tubes were at 
a temperature of 77 deg., then the difference between this and 
the saturated air would be 10 deg. in the first case considered, and 
only 1 deg. in the second, which is, therefore, barely practicable, 
the third case being. of course, impossible ; so that in a condenser 
of ordinary proportions and design in which the condensed steam- 
water showers on to the lowermost tubes, the ratio of air to steam 
by weight at the air pumpsuction must be less than unity in order 
— 284in. vacuum may be obtained with circulating water at 
eg. 
The weight of air entering the condenser with the steam de- 
pends on (a) the aggregate air leakage into the system at all parts 
subjected to pressure before atmospheric, and (5) the proportion of 
air contained by the feed-water when entering the boiler. The 
weight of air which can enter a boiler with the feed-water depends 
upon the amount of air in solution in the feed-water, together with 
the amount of air added by thefeed pump. In marine practice the 
greatest amount of air results from the use of ordinary marine ram 
pumps, driven from the air pump crosshead by the main engines, 
and air is present in minimum amount when the feed pump is inde- 
pendently driven and float-controlled. The weight of air and 
other non-condensable gas in real or apparent solution in feed- 
water has been the subject of exhaustive investigation by the 
— and the results as affecting marine practice are, broadly, as 
‘OLlOWS :-—— 

Fresh water carried in tanks for use as auxiliary feed contains at 
atmospheric pressure from fully 2 to 34 volumes of air per 100 
volumes of water. If this water is introduced into the condenser, 
about 70 per cent. to 90 per cent. of its air is immediately given 
off. When the entire feed-water passes through an air pump, the 
air in the pump discharge amounts to from 1} to 2 per cent., 
depending on the conditions ; but. if this water is passed without 
disturbance into a feed tank and pumped therefrom by a float- 
control feed pump, it does not take up further air to any appreci- 
able extent. Condensed water discharged by an air pump and re- 
passed into the vacuum does not become supercharged by repeated 
circulation through the system, but settles down to a permanent 
charge of about 2 per cent., which is slightly less than the average 
quantity contained in ordinary fresh water. 

Broadly, it may be said that in no type of condenser can the 
condensing capacity due to its dimensions be maintained, unless 
the air pump is sufficient to render ail the tube surface available 
for condensing steam ; the air pump must, in fact, dominate the 
condenser under all conditions of normal air leakage, as the least 
insufficiency so reacts on the condenser as to ultimately put out of 
action a proportion of the entire condensing surface, with the 
result of a fall in vacuum. - 

A condensing plant may be said tc be in an ideal condition when 
the only airin the system is that discharged into the boiler in solu- 
tion with the feed-water, but in general practice there must of 
necessity be considerable air leakage associated with every plant, 
the amount being largely determined in any given case by the con- 
dition in which the plant can be maintained with average attention 
by those in charge. 

The diagram is based on actual results obtained from a series of 
tests made on air pumps, but is somewhat sharply defined for pur- 
poses of explanation. The two pumps represented by A 4 were 
of equal size and standard of workmanship, but different types. 





They were tested with a cond ce ted direct to a boiler, 
and air toa predetermined amount was admitted by mechanical 
means. The vertical scale on the diagram represents vacuum and 
the horizontal increasing quantities of air admitted. Steam and 
condensing water were constant throughout the tests, nothing 
being altered except the areas for air admission. With no air 
admission both pumps produced the vacuum correnpeuding to the 
temperature conditions in the condenser, viz., 28in. On the 
opening of the smallest air port the vacuum with pump A fell 
quickly, and with the largest port open the fall amounted to 11 fin. 
or to 17in. Under the same conCitions the vacuum with pump } 
fell much more slowly with the small port open, and with the 
largest port open the fall was Lf or to 2lin. Neither pump was 
capable of maintaining the full va-uum when even a very small 
quantity of air was admitted, but the difference in air-withdrawing 
efficiency between the two types of pump is very definite. 

The application of the cooler system to pump B has a marked 
effect, and the results are shown by }!. Not only are the vacua 
very appreciably higher throughout, but the ume has now an 
actual margin in capacity as represented by X Y, and is able to 
maintain the full vacuum under all air leakages within that 
margin. The horizontal X Y may, therefore, be termed air-pump 
reserve due to the cooler, and this reserve need only be drawn on 
as and when required. The general effects produced are of such 
technical interest that exhaustive tests are now being made, and 
the results will be dealt with on some future occasion. 

The writer has found it very difficult tocrowd into a short paper 
the experiences of a very prolonged research in connection with 
this subject ; and, with a view to avoiding repetition, it has been 
assumed that this contribution will be read in conjunction with the 
paper on condensers submitted to this Institution in 1906. 

In conclusion, the writer desires to record his thanks to Pro- 
fessor Weighton and the research staff at Armstrong College, 
Newcastle, and to Mr. R. M. Neilson and to othermembers of Me:srs, 
Richardsons, Westgarth’s technical staff at Hartlepool, for their 
assistance in the preparation of this paper. 





Professor R. L. Weighton, who opened the discussion, 
said that the subject matter of the paper formed a very 
important branch of the general problem of what made 
for efficiency in a surface condenser. Generally speaking, 
one might say that that condenser would be the most 
efficient which maintained the lowest temperature on the 
steam side in given conditions of working. That would 
also be the condenser which under these conditions (and 
he included the air pump) would maintain the highest 
vacuum. That involved the transference from the steam 
to the water of the maximum number of heat units on 
unit surface in unit time with the minimum temperature 
gradient between the two fluids, the steam and the 
water. The question of efficiency in a surface condenser 
was ultimately determined by surface efficiency. That 
raised the question as to what were the conditions in 
which a surface would act most efficiently, and it would 
be generally conceded that the answer to that was 
obviously this, that the maximum surface efficiency would 
occur when the surface on the one side was open in the 
most free and unrestricted manner to the steam without 
any intermediary intervening between the two, and when 
the same held good with regard to the other side of 
the surface, where the water was absorbing heat. 


| When the medium which was parting with its heat, 


and the medium which was absorbing the heat, 
had the freest and most unrestricted access to pure 
metallic surface, they would have the maximum efficiency 
of the surface. He thought that was a first principle. 
This led to the question as to what influences might con- 
duce to impair or interfere with the freedom of access of 
the two media, steam and water, to the respective sur- 
faces. One influence which interfered very seriously was 
a deposit either in the shape of grease or other foreign 
substances on the steam side of the tube, and sediment 
on the water side. Secondly, they had imperfect, partial, 
or sluggish circulation on either side of the surface. 
Thirdly, they had water-drowning of the surface on the 
steam side, brought about generally in a condenser by the 
partial flooding of the tubes in the lower region of the 
condenser by the condensation of the water on its way to the 
air pump. Lastly, they had air-drowning by the accumu- 
lation of air in the lower regions of the condenser. Only 
the second and third could be obviated by condenser design 
or proportions. The air-drowning was the special subject 
of the paper. Accumulation of air in a condenser 
could only be due to inefficiency of the air pump. 
An expensive expedient was to use a bigger pump to extract 
the air ata lower density. Another expedient was the use 
of some system of cooler, such as Mr. Morison had 
referred to. He endorsed what that gentleman said with 
regard to the effect of an independent cooler. He had 
found it a valuable auxiliary to the air pump. But he 
had found in addition that the independent cooler, when 
attached to a condenser drained by compartments, so 
acted in association with the air pump that it was self- 
regulating in dealing with variations in air leakage. When 
there was a great deal of air leakage the cooling was at its 
maximum and the reverse. There were no heat losses 
unless it was necessary for such losses to be incurred as the 
price for the maintenance of the vacuum. They allknew 
what was meant by differentiation of functions. That 
applied to engineering. The condenser should condense 
only, and not cool water. That must be cooled in a 
separate independent cooler. 

Mr. Hall Brown expressed high appreciation of the 
paper, and said Mr. Morison did well to point out that an 
air pump was an air pump. Engineers dealing with 
steam forgot that, and considered it was an instrument 
that should have some relation to the amount of steam 
that was being condensed. The capacity of the airpump 
had absolutely nothing to do with that. 

Professor Watkinson asked what was the value of the 
cooling. 

Mr. Robertson said that they realised how little they 
knew of the subject. Engineers, as a whole, would get a 
better return from a plant by being able to watch the 
er and that should be made as easy for them as 

ssible. 

Mr. Walker gave instances of good results obtained 
from Parsons’ vacuum augmenters. 

Mr. Morison, in reply, said that that was a very 
clever invention of the chairman; but, of course, an 
augmenter was an auxiliary to an air pump and not to a 
condenser. The function of an augmenter was to 
increase the capacity of the air pump. As far as the 





“ondenser was concerned, if they removed the air bed 
below the lowest row of tubes that was all they could 
do, whether they fitted an augmenter or a dozen air 
pumps; after that result had been achieved there would 
be no increase inthe vacuum. The mere duplication of 
air pumps when a certain temperature had been reached 
had no effect whatever on the vacuum, but the efficiency 
of an air pump could be materially increased by reducing 
its temperature relatively to the temperature of the con. 
denser. 

The chairman expressed the thanks of the members 
to Mr. Morison. 

The concluding paper taken on the Thursday was a 


“Nore on THE Use or SUPERHEATED STEAM 
with MarinE ENGINES,” 
by Monsieur Felix F. T. Godard, member, which, in tlie 
absence of the author, was read by the Secretary. The 
following is an abstract of it :— 


Superheated steam was used in marine engines more than half 
a century ago, after Hirn’s noteworthy experiments with the 
** Logelbach’s” engine in Alsace. The French navy also tried it 
on some of their earliest protected cruisers. These early attempts 
were not, however, followed up, as it was found difficult to con- 
struct superheaters capable of maintaining a constant and sui 
ciently high temperature, and also because of the wear and te:: 
of the hemp packings in use at that period. The introduction of 
compound marine engines, more economical than the simple 
engines that had preceded them, caused the use of superheated 
steam to be given up for the time being. The same thing occurred 
with stationary engines, where improvements in valve gear 
enabled a high ratio of expansion to be employed and the clear- 
ances to be reduced to a very small percentage of the cylinder 
volume. In the Vosges and Alsace, however, the problem of 
using superheated steam in stationary engines was revived some 
fifteen years ago. Several different arrangements were designed 
by Mr. E. Schwoerer, a former assistant of Hirn’s, who used a 
massive superheater’ placed behind the fire bridge of the boiler 
furnace, and this gave such promising results that the study of the 
question of superheated steam was taken up by a number of 
manufecturers, chiefly in Germany, Alsace, and Switzerland. It 
was found that engines fitted with Sulzer Colman valves, which 
were largely employed in those countries, were very suitable for 
use with superheated steam. In France, where the Corliss gear 
was usual in stationary engines, superheating did not make much 
progress, because it was not suited to the Corliss engine, or, in 
fact, to any flat slide-valve engine. The exhibits at the Paris 
Exhibition of 1900 showed this to be the case. Since then the 
use of superheated steam with stationary engines has increased 
largely, and considerable economy has been effected thereby. It 
is not unusual to find engines of 1500 indicated horse-power to 
2000 indicated horse-power using steam at 300 deg. Cent. (572 deg. 
Fah.) and working at an expenditure of only 4 kilos. (9 Ib.) of 
steam per indicated horse-power* per hour. 

There is but little information, however, on the subject of the 
variation in the consumption of steam in relation to its tempera- 
ture. A few years ago the author made some experiments on a 
triple-expansion engine with piston valves, the temperature of the 
superheated steam varying from 0 to 120 deg. Cent. The results 
of these trials still present some features of interest. In the 
accompanying diagram the abscisse represent the amount 


STEAM CONSUMPTION PER B.H P. 
SCALE 2 KG. PERI CM 


WP 120" 180 140” ; 
SCALE 20° PER 16. Superheat 
SUPERHEAT AND STEAM CONSUMPTION 


of superheat, i.¢., the difference between the actual tem 
perature of the steam in degrees Cent. and the temperature 
corresponding to the pressure when the steam is saturated. The 
ordinates represent the weight of steam consumed per effective 
brake horse-power. 
Triple-expansion Engine. 
Diameter of cylinder (H.P.) . 0°20 m. (7Zin.) 
os), aD: voce 0°33 m. (13in.) 
” (L.P.) 2 of 0°37 m. (14,%in.) 
ND is ap aes ak ee aces 0°29 m. (11 gin.) 
ENG er ae a eee. 
OO (Ear Gere 
Cut-off sat ihe bie fae ope: ee leaden Mane 
Ratio of expansion Senin 9°8 
Pressure in main steam pipe (A) 12°8kiloms.(182 Ib. per sq. in.) 
Pressure in main stean: pipe(B) .. .. .. 15°Okiloms.(214)b. persq. in.) 
A exhaust to atmosphere. 
B exhaust to condenser. 

Now, curve A in the diagram—exhaust to atmosphere 
shows that the consumption per hour of saturated steam, 7.¢., with 
no superheat, is 8°85 kilos. (194 Ib.) per brake horse-power, 
whereas it falls to 5-70 kilos. (12 lb.) at a temperature of 320 deg. 
Cent. (608 deg. Fah.), equivalent to a superheat of 120 deg. Vent. 
(216 deg. Fah.). 

The saving therefore amounts to— 

8°85 .—. 5°70 
8°85 

Taking curve B, exhaust to condenser, the consumption per 
brake horse-power falls from 7°15 kilos. (16 Ib.) with no superheat, 
to 4°85 kilos. (104 Ib.) with a superheat of 120 deg. Uent., or « 
saving of — 


= 35°5 per cent. 


7°15 — 4°85 
715 
It will be seen, therefore, that superheating may lead to an 
economy, as compared with saturated steam, of 35 per cent. in 
engines of this type exhausting to the atmosphere, and 32 per 
cent. for those eieending to the condenser. 

The amount of reduction in steam consumption depends, of 
course, upon the design of the engine under consideration ; in the 
present case it amounts to about 1 per cent. for every 4 deg. Vent. 
(7-2deg. Fah.) of superheat. This is a figure frequently given, and 
which the author has been able to verify elsewhere. 

England was the first country to take up the matter of super- 
heated steam for marine engines; in 1 Messrs. Wilson and 
Sons, of Hull, installed superheaters on board thes.s. Claro, which 
appear to have given satisfactory results. Other installations 
followed with varying measures of success. The British Adwiralty 
investigated the question on the Britannia with satisfactory 
results. Superheating has also been adopted in the United States 


* Indicated horse-power referred to in this paper is ‘French ‘force de 
cheval” of 75 kilos = ‘986 British indicated horse-power, 


= 82 per cent. 
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on the s.s. Creole fitted with Curtis turbines, and in Germany on 
the Ersatz Komet with Parsons turbines. Nevertheless, super- 
heating in marine engines cannot be said to have gained ground 
as rapidly as was expected. It may, therefore, be of interest to 
record some very encouraging results which have been obtained in 
France within these last few years. In 1906 the Société de Saint- 
Nazaire built two identical cargo boats for the Compagnie Générale 
T'ransatlantique. They were the Garonne, fitted with ordinary 
triple-expansion engines and slide valves, and the Rance, with 
similar engines, but with the Lentz valve gear. The boilers of the 
latter vessel are similar to those of the former except that they 
are fitted with ‘‘ Pielock ” superheaters. The leading dimensions 
of these two ships, their engines and boilers are as follows :— 


Length 91 m. (292ft. 6in.) 
ay eater 12°20 m. ( 40ft.) 
Moulded depth 7°75 m. ( 25ft. Sin.) 
Load draught 6°4) m. ( 21ft.) 
Gross tonnage 2700 tons, 
Engines. 
Diameter of cylinders (H.P.) 0° 84 m. (23in.) 
Se (M.P.) 0914 m. (36in.) 
A (L.P.) 1°498 m. (59in.) 
Stroke Pee ee 1066 m. (42in.) 


The boiler installation of each ship consists of two cylindrical 
boilers, each having two furnaces and fitted with Howden’s forced 
draught. 


~~ | Garonne. 
8°40 (90°42 sq. ft.) 
35008 (3767 eq. ft.) 


Total grate area—sq. m. 
Heating surface—sq. m. 
Superheating surface--sq. m. 


Total heating surface—sq. m. 350-08 (3767 sq. ft.) 
Rance, 


Total grate area—sq. m. 8°40 (90°42 sq. ft.) 
Heating surface—sq. m. 277 08 (2982 sq. ft.) 
Superheating surface—sq. m. 73°00 ( 785 sq. ft.) 


Total heating surface—sq. m. 350°08 (3767 sq. ft.) 

The trials of these two vessels were carried out under conditions 
as similar as possible, so. that the comparison of results might be 
quite fair, and the coal used was the same in both cases. The 
results of the trials were that there was an advantage in favour of 


last as long as the boiler with reasonable treatment. He 
hoped it would not be very long before, in the British 
mercantile marine, they would have as many vessels fitted 
as they had in the mercantile marine of France. 

Professor Watkinson said he knew of many cases in 
which slide valves were working with perfectly satisfactory 
results, with highly superheated steam. He agreed that 
with the highest superheating drop valves, or the equiva- 
lent, should be used, but with 150, 220, or 230 degrees, 
ordinary valves would do well. Some experiments had 
recently been made in his laboratory on the effect of 
| superheated steam on oils, and with some kinds it was 
| found that a sticky residue was always left. If a little 
| dirt adhered to that it would cause rapid wear and the 
| rupture of the piston rings. 

Mr. Ridsdale said he had seen two of the ships to 
which superheaters had been fitted. The only part of 
the superheater really subject to wear and tear were the 
tubes, and they were easily renewable. He would 
| like to see records taken during sudden stops and 





| starts, and had suggested that to Mr. Godard. The | 


temperature inside the superheater would become enor- 
|mous; probably the tubes would become red-hot. It 
appeared from experience in France that drop valves 
were practically necessary, and that seemed to limit very 
much the application for marine purposes to reciprocating 
| engines. He explained that the question of the Parsons 
turbines was onlv under examination ; they hoped to have 
the results this summer of a vessel in Germany with 
Parsons turbines and a superheater of a different type. 
Mr. L. Robertson said that superheating had largely 
increased for locomotive work. There were over 2700 
locomotives running on one particular system with super- 
| heated steam, and many companies in the country were 








| Pap; 
we fh 
| c= & 

| J 











Chingforg 





under the estates belonging to the Doncaster Corporation. 


The Estates Committee advise the leasing of the coal for a 
term of years at a royalty rent of £25 per foot in thicknets 
per acre. 








THE METROPOLITAN WATER BOARD. 


ON Saturday last the members of the Metropolitan Water 
Board and a number cf guests paid a visit to Chingford to 
witness the formal commencement of a new reservoir which 
is to be constructed at this place. The Chairman of the 
Board, Sir R. Melvill Beachcrott, presided. Having addressed 
| the meeting, Sir Melvill Beachcroft called upon Mr. E. B. 
| Barnard, Vice-chairman of the Board, and Chairman of the 
Works and Stores Committee, to perform the ceremony of 

cutting the first sod. The work having been formally com- 
| menced, a silver spade commemorative of the event was 

handed to Mr. Barnard by Mr. P. B. Maione, J.P., Chair- 
| man of the Reception Committee. 
| This reservoir, when completed, will contain approxi- 
mately 3000 million gallons. The water area will be 416 
acres, and the length of the embankment 44 miles. This 
embankment will contain 3} million tons of earth taken from 
the inside of the reservoir site. A section of this embank- 
ment is shown in Fig. 2. The water to fill the reservoir will 
be pumped from the river Lee and the Lee Navigation at the 
northern end of the reservoir ; it will be taken when the river 
is in a state of high flow, and at as early a period as possible 
after floods, when the turbid water has been allowed to flow 
| to waste. It is proposed to put down machinery capable of 
| lifting 200 million gallons of water per day. The water, 
after being for a considerable period in this reservoir, will 
| flow through regulating towers into a tunnel, and then along 
| a channelgnearly two miles long to the existing supply basin 
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superheating to the extent of 18°] per cent. increase of power and 
20°1 per cent. reduction in coal consumption. 

There was no trouble with either engines or boilers. No leakage 
has occurred in the valves, which continue to bear simultaneously 
on both upper and lower seatings, though they have been at work 
for over a year. The superheater has not required any particular 
attention ; a constant steam temperature has been maintained, 
which rises only a few degrees when additional power is required 
of the boilers, and falls again automatically directly the engines 
are stopped. In consequence of the results of the early trials of 
the Rance, the Compagnie Générale Transatlantique installed Pie- 
lock superheaters and Lentz valve gears on the s.s. Pérou, for 
service to the Antilles (West Indies), and also on the intermediate 
cargo boat Caroline. The same arrangement is being adopted on 
the cargo boat Honduras, and other cases are under consideration. 

From the results obtained both in England and in France, 
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starting them. He was told that on one line there was 
a 25 per cent. saving. There were in Germany 120 boats 
actually running to-day on the system. The figures given 
for consumption naturally startled them, but he was told 
that a steam trawler that had been fitted showed a net 
result for the year of 3} tons per day, against 4} tons for 
an exactly similar boat without superheating. 

The Chairman said that the discussion would be sent 
to Mr. Godard for reply, and a vote of thanks was passed 
to him. 

The proceedings then terminated for the day. 





superheated steam applied to reciprocating engines conduces to | 


considerable economy without the introduction of complicated 
“oops. necessitating additional attention. There appears to 
h no reason, moreover, why superheaters should not be fitted to 
ae large turbines of ocean liners, using only a moderate amount, 
sel © deg. to 70 deg. Cent.—108 deg. to 126 deg. Fah. — of super- 
ye From the experience gained with steam turbines on land, 
. least 10 to 12 per cent. fuel economy should result from this, 
eng | per cent. saving for every 6 deg. Cent.—11 deg. Fah.—of 
su perheat. 
e Mr. J. H. Rosenthal said that the shipowner had, with 
: 1€ introduction of superheaters, the means at his 
pepe. at a relatively low cost, of very largely increasing 
a ‘© economy of the vessel. One condition essential to their 
veh board ship was to have condensers constructed in a 
ro nf manner than was usually found in vessels other 

an Navy vessels. He believed Mr. Godard had Parsons 


turbines in construction in which he proposed to use | 


er heated steam. The difficulties with regard to super- 
sae Fhe that existed in electric light and power stations 
ould not be experienced on board ship. The only 


uesti ve 
inarine ale that of the durability of the superheaters in 
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THE NEW DONCASTER COALFIELD. 


THE finding of the Barnsley thick seam yielding house and 
steam coal at a workable depth of 623 yards at the Bentley 
Colliery, near Doncaster, on Saturday.week, is an event 
of great importance to Yorkshire. 
the adjoining Broadsworth Colliery, where coal was won at a 
depth of 595 yards, after preparations had been made for 
sinking 900 yards, the result is looked upon as of the greatest 
importance, as it undoubtedly defines the Doncaster coal- 
field, which, it is estimated, is capable of yielding 2000 
million tons of splendid coal. The colliery is the furthest to 
the east, will be a large one, and will be laid out on the most 
modern principle. 


| nature, owing to the strata passed through. Arrangements 
| are being made for the sinking of a large colliery near Balby, 

a suburb of Doncaster. The Staveley Coal and Iron Com- 
| pany, which is the owner of the colliery; has already leased 
| 5000 acres of minerals in a coal area. of 10,000 acres, and is 


- There was no doubt about the economy. | about to erect a model colliery village. Another significant | used. 
y land practice it was known that they would | event is the proposed leasing of about 2000 acres of coal ' for fitting it, are being sent to the various ships. 


After the experience at | 
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adjoining the Chingford pumping station ; from there it will 
pass by existing channels, which are in duplicate, to the high 
Maynard and other reservoirs south thereof, and eventually 
to the filter beds at Lee Bridge, the water there being filtered 
and pumped into the district. The new reservoir will: be 
available not only for the Eastern district, but also in the case 
of need for the New River district. A steam turbine pump 
has recently been erected at Ferry-lane, Walthamstow, 
capable of delivering 10 million gallons daily into the New 
River channel at Stoke Newington. 
In addition to the reservoir, the contract includes the 
division of the river Lee by a new channel, three miles long 
and 55ft. wide, extending from a point north of the reservoir 
to the junction of the channel from Keid’s Weir—shown on 
| the map, Fig. 1. The intake channel—Fig. 3—will be con- 
| structed just below Enfield lock. The pumping station will 

be placed at the end of this channel. An effluent channel 
| is to te constructed for the purpose of collecting surface water 
from the eastern side of the valley, so as to discharge to 
waste into the river Lee below Flander’s Weir, also shown on 
the map. The existing supply channel commencing at 
Flander’s Weir is to be straightened and improved. A por- 
tion of the Lee Valley road and Marsh-lane is to be diverted, 
and bridges over the river Lee division, outlet channel and 
effluent channel will be constructed. 








The discovery is certain to be followed by | 
holders of other leases in the coalfield, who have awaited the | 
result of the sinkings, which have been of an important | 


In order to minimise the risk of losing Whitehead tor- 
pedoes during practice, it has been decided to introduce a device 
| which will ensure torpedoes being stopped and bronght to the 
surface soon after they come in contact with the bottom of the 
vessel fired at. The arrangement consists of a sliding weight 
acting with the air lever, which, on impact, moves forward and 
closes the air valve, thus stopping the progress of the torpedo. 
Caré is to be taken that in ppm of firing at a ship the gear is 
Instructions as to the use of this device, and suitable tools 
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IRRIGATION IN EGYPT. 


Two irrigation plants for the Egyptian Dredging Com- 
r its irrigation works at Fadlab and Atbara have 


pany fo a 
been constructed by Messrs. W. H. Allen, Son 


recently 


and Co., Limited, of Queen’s Engineering Works, Bedford. | 


These plants present some interesting features. In the 
ease of the plant at Fadlab, the pumping machinery con- 
sists of one of the firm’s standard open-type compound 


returning it by a small pipe to the river. The regulation 
of the engine is effected by a governor of the “ Pickering” 


| 
| 
| 
} 
| 
| 


with a superheat of 100 deg., from a Babcock boiler, 


| hour. 


boiler. Fig. 5 gives a view of the pump well, showing the 
Atbara River in the distance, with suction pipes on the 


type, situated close to the high-pressure valve chest.| bank. This illustration gives a fairly good idea of 
Steam is supplied at a pressure of 160 1b. per square inch, the masonry work in the well. 


As will be seen from the 
drawings, the machinery is placed down this well, 


which is capable of evaporating 50001lb. of steam per the well being oval in shape. The curves shown in 


Fig. 3 are plotted from the results of the official trial of 


The boiler is complete with economiser, superheater, the Atbara plant carried out in the firm’s testing depart- 
| and chimney. A feed-pump capable of delivering 90001b. ment at Bedford. The particular set of curves given are 
engines, having cylinders 12in. and 20in. diameter, with a ' of water per hour supplies the boiler, the water passing from a test made at constant speed. 








-— 























Fig. 1—!IRRIGATION PUMPING PLANT 


stroke of 12in., coupled direct to one of their large low- 
lift “Conqueror pumps.” The set erected at the Bedford 
works is shown in Figs. 1 and 2, which give a front and 
back view respectively. The pump has a disc 4lin. in 
diameter, and the duty is 15,000 gallons of water per 
minute, against a total suction and delivery head of about 
22ft. when running at a speed of 250 revolutions per 
minute. The suction and discharge branches are 30in. 
in diameter. A plan showing the general arrangement 


20% 
10% 
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Fig. 3—-EFFICIENCY DIAGRAM OF PUMP 


and also an elevation of the complete plant at Fadlabis given 
on the right-hand side on page 898. It will be seen from the 
latter that the pumping engine and pump are situated 
below the Prove level in order to minimise the suction 
head. The firm points out thatthe engine being direct- 
coupled to the pump enables the size to be kept very 
small, thus permitting of easier transport to remote 


places, and at the same time rendering the plant easy to | condenser is all drawn by means of a belt-driven pump | 
the discharge 


erect; also, the engine being small and running at a 


through a filter. There are also the usual accessories in 
connection with the plant, such as the hot well, a pump 
for withdrawing the water from the engine-house sump, 
and the usual valves in connection with the water ser- 
vice. The large main sluice valve on the suction pipe of 
the main pump, which will open to a bore of 30in., is 
operated by hand through the medium of gearing. The 
roain pump is provided with an air ejector for charging. 
The boiler and economiser are arranged externally to the 
engine-house, and they are on the ground level. The 
arrangement of the piping is well shown in the drawings. 
The most notable feature of the pumping machinery is 
the smallness of all the parts, and we are informed that 


the first cost is exceedingly low for the quantity of water | 


to be dealt with. The smallness and light weights of the 
plants, we understand, have considerably simplified the 
task of transporting and erecting. 

The plant at Atbara has precisely the same character- 
istic features as that described above, but the pump in 
this case is one of the firms’s low-lift “Conqueror” tur- 


bine pumps, capable of delivering 6500 gallons of water | 


per minute against a head of 22ft. when running at a 
speed of 300 revolutions per minute. The engine is also 
of the firm’s standard open compound type, having 
cylinders 9in. by 15in. in diameter, with a stroke of Qin., 
and it is capable of developing 62 brake horse-power 
when running at a speed of 300 revolutions per minute 
and receiving steam at 150 lb. per square inch and working 
condensing. The condenser has a cooling surface of 
150 square feet, the arrangement of the air and circulat- 
ing pumps being exactly the same as in the case of the 
plant at Fadlab. A plan and elevation of the Atbara plant 
is shown on page 398. As in the other plant, the pump- 


ing machinery is situated below the ground level. The | 
pump is provided with an air ejector for charging, and | 
there is a large sluice valve on the main suction branch | 
which is operated by hand. The circulating water for the | 


from side of the main pump and 











Pump 








WK Scale 
WoO 5S 0 _ 20 30 _ 40 $0 60 70 80 






4S 


of Feet 


¢: 


Swain Sc. 


cLof Engin 


Fig. 4—PROFILE OF SUCTION PIPE AT FADLAB 


moderately high speed, shows an economy comparable 
with the best-slow-speed horizontal engines. From the | 
illustrations Figs. 1 and 2 it will be seen that the con- | 
denser is situated close to the engine and immediately 
behind it. It is of the firm’s standard pattern, and has a 
cooling surface of 300 square feet. The air pump has a 
10in. plunger and a stroke of 5in. As shown, it is driven 
from a small crank at the high-pressure end of the 
engine shaft. The circulating pump is of the firm's 

Conqueror” type, and is driven direct from a pulley at 
the low-pressure end of the engine shaft. It draws the 
cooling water from the delivery pipe of the main pump, 





returned to the river. An emergency atmospheric 
exhaust is also provided, arranged with an automatic 


exhaust valve. Steam is supplied from one of Messrs. | 


Babcock and Wilcox’s marine type boilers, which is 
capable of evaporating 1800 lb. of water per hour at a pres- 


Fig. 2—-IRRIGATION PUMPING PLANT 


' The illustrations given on page 402 show some inter- 
esting phases in the progress of the work. Figs.6 and 9 are 
views of the Babcock and Wilcox boiler in the course of 
erection. A good view of the Atbara River is given in 
Fig. 14, and in the foreground some of the suction pipes 
can be seen. The chief engineer’s quarters are illustrated 
in Fig. 15, and the staff's sleeping apartments are shown 
in the engraving Fig. 10. Fig. 12 is a view showing the 
discharge water from the pumping engines flowing down 
the canal, and Figs. 11 and 13 are other views of the main 
discharge canal. The discharge pipe conveying the water 
from the condenser is illustrated in Fig. 8, and the last 
view—Fig. 16—shows a stack of fuel. 





THE CRUISER PROBLEM. 
(By a Correspondent.) 

THE armoured cruiser of the 1908-09 programme is, it is 
presumed, of the Inflexible class, though rumours of a new 
departure have been plentiful. As in battleships, so in 
cruisers, multiplicity of types is not an advantage, and four 
ships of excellent but varying and non-homogeneous types 
are probably not equal to four of less individual power but 
homogeneous. 

The ideal cruiser has been defined by Commander Hovgaard 
as a “‘battleship made extra large so as to secure increased 
speed without any sacrifices.’ The Inflexible type, of course, 
falls short of this, just as it also falls short of another very 
practical ideal for an armoured cruiser—‘“‘a battleship that 
gives up some of its guns for speed.’’ Such a cruiser, after 
losing some of its speed by damage in action, could revert to 
the line as a battleship minus a gun or two. Sufficient 
attention was not, perhaps, however directed to the fact that 
the Inflexibles fill a distinct ideal of another sort. They are 
“‘battleships which sacrifice some armour to speed.’’ The 
point to be made in favour of this is as follows. The ships 
have sufficient speed to be able to avoid engagement when- 
ever they please—unless, of course, cut off in narrow seas. 
But their gun power is such that even the finest battleships 
would hesitate to engage them, and on this account they 
could do a very great deal in the way of heading off a battle 
| fleet which, were they ‘‘battleships with guns sacrificed to 

speed,’’ they would hardly be able to do. A consideration 
| of these two sides of the problem shows clearly enough that 
| the Hovgaard ideal is the only really sound one for all 
| eventualities, although the immense cost stands in the way 
| of the construction of such vessels so far. 
There is still a school of thought which insists that the 
| vessel with moderate guns and moderate protection is the 
| logical cruiser, even though paper demonstration of her 

utility may be difficult. There is one argument in connec- 
| tion with this school that is not often advanced, but which, 
| none the less, has considerable potency, and that is, that 
however invincible any projected cruiser may be, it will never 
| be long before something more recent comes along beside 
| which she is relatively of small account. 
| The school referred to would postulate as its first require- 
| ment, ‘“‘ numbers’’—‘‘ numbers at all costs.’’ It is, of course, 
| patent that numerical superiority can only be secured by the 
| sacrifice of invincibility to start with. Those who hold this 
| view would, of course, argue that, given the necessary 
| numbers, so long as the cruisers possess guns sufficiently 


| 


| powerful to damage an enemy, combination will give them 
| all other necessary superiority upon occasions when it is 
required. This line of thought has few exponents now-a-days, 


sure of 160 1b. per squareinch. A view of this boiler in the | but there is probably more forceful logic behind it than 


course of erection is shown in Fig. 9, page 402. The feed- | 
pump is capable of supplying 18001b. of water per hour. | 
The accessories in connection with the plant include a | 
feed-water filter, an oil filter, a hot water tank and a | 
steam ejector for discharging the water from the engine- 

room sump. An injector is also provided for feeding the | 


appears at a casual glance. 

Without seeking to draw any particular moral from them, 
these points ray be mentioned in the hope that they may 
serve to concentrate attention upon the extremely delicate 
problem that is before constructors when armoured cruisers 
are under consideration. 
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THE GOVERNING AND THE REGULARITY OF 
GAS ENGINES.* 
By Mr, JAMES ATKINSON, Member, of Manchester. 


METHODS of governing gas engines may be divided into two 
classes. In the first class the volume of the charge remains 
constant and sufficient to fill the cylinder as nearly as possible at 
atmospheric pressure, but the proportion of gas to air is varied 
according to the load. In the second the proportion of gas to air 
is kept approximately uniform, but the volume of the charge is 
varied either by closing the admission valve before the end of the 
suction stroke or by throttling ; the result in either case being a 
charge sufficient to fill a part of the cylinder only at atmospheric 
pressure. The first method is commonly called the quality method 
and the latter quantity method. 

The quality method may be. subdivided into hit-and-miss 
governing, variable gas admission uniform during the suction 
stroke, and variable gas admission caused by opening the gas valve 
earlier or later during the suction stroke, but always closing it at 
the end of this stroke, the contents of the cylinder when reduced 
loads are being carried being to some extent stratified, air being 
next to the piston and a rich mixture drawn in last, remaining 
near the firing point. 

The quantity method of governing may be divided into throttle 
governing and cut-off governirg. With one or two unimportant 
exceptions all types of governing are included in the above. 

For many years hit-and-miss governing was universally and 
exclusively employed, and it still remains the usual method for 
small or moderate-sized engines. So far as the author is aware, 
its economy has practically never been excelled, being only equalled 
on full loads by very carefully arranged methods, and on light 
loads it is still necessary to combine hit-and-miss governing with 
other methods to obtain such results. 

Most gas engines fitted with hit-and-miss governing are arranged 
that if the engine pulls up on the load from any cause, the operating 
gear for opening the gas valve is drawn out of contact as the 
engine slows down and before it stops; thus the engine cannot 
stop with the gas valve open. This precaution is absolutely 
necessary for the safety of engines liable to be left for long periods 
by the attendant, and drawing their air charges from the engine- 
room. 

Fig. 1 shows some consumpticn lines for engines governing ‘by 
hit-and-miss. The full lines give the consumption per brake horse- 
power per hour, and the total consumption per hour. It is 
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Fig. 1-CONSUMPTION WITH “HIT AND MISS” AND co 
“THROTTLE” 


interesting to note that the total consumption per hour lines are 
practically straight, being in this respect similar to what is known 
as the ‘‘ Willans” line for steam engines. It is unfortunate that 
the particulars given in these and in other tests are comparable 
only with themselves and not with each other, owing to the con- 
stant and great variation in the calorific value of the Manchester 
gas, which during the last two or three years has constantly fluc- 
tuated from less than 500 to over 600 British thermal units per 
cubic foot - on the lower scale as tested in a Junker calorimeter, 
often varying 30 or more units during a test and larger amount 
from day to day. It will be seen that these tests are for three 
different-sized engines, the smallest, giving about 14 brake horse- 
power as a maximum, the next in size about 47 brake horse-power 
and the largest 100 brake horse-power. 

Quality governing by admitting the gas in varying quantities 
continuously throughout the suction stroke is not generally 
adopted, though some very large engines have been controlled in 
this manner. The e,tent to which variation in richness of the 
mixture can be carried out in this way is somewhat limited. If 
the charge is either too rich or too weak it will not ignite freely, 
but will burn slowly, and in either case a point is very soon reached 
when it burns so slowly as to continue still inflamed during the 
whole of the exhaust stroke, and until the commencement of the 
suction stroke, when the fresh charge drawn into the cylinder is 
fired by the smouldering flames still lingering there and an explo- 
sion takes place whilst the admission valve is still open, resulting 
in burnt products being driven into the air and gas mains, some- 
times causing the next or second charge to be vitiated so that two 
full working strokes are occasionally spoiled in this way. 

When the engine is always working on full load, or almost full 
load, this method of governing can be used successfully, but for 
engines which have to govern throughout the full range of work 
from full load to no load it is not satisfactory. It has, however, the 
advantage of simplicity. A very common arrangement is to have 
two throttle valves, one in the air main and one in the gas main, 
controlled by the governor which closes one as it opens the other 
and vice vers. As these throttle valves can be arranged to be in 
equilibrium, the governor need not be very powerful. In small or 
medium-sized engines the addition of a gas valve and hit-and-miss 
governing, to come into operation so as to miss occasionally when 
the engine is running below half load, makes a great improvement 
to this type of governing, by preventing the irregularities which 
might otherwise occur on these'light loads and also the excessive 
gas consumption. Unfortunately hit-and-miss governing is 
scarcely suitable for large engines, owing to the inadvisability 
of opening a large and necessarily heavy gas valve by means of 
a knife edge. 

Variable gas admission caused by opening the gas valve earlier 
or later during the suction stroke, but always closing at the end 
of this stroke, is a method of governing which is of recent years 
rapidly coming into use and is a most satisfactory method at any 
rate for large gas engines. By admitting the air and gas in this 
way when working on light loads air only is first drawn in, the 
gas being admitted towards the end of the suction stroke; the 
result is that part of the charge next to the piston does not con- 
tain any gas, or, at any rate, a very small proportion, but the part 
near the ignition point has sufficient to make it freely ignitable, 
there being what is known as stratification throughout the 
cylinder during both the suction and the compression strokes. In 
the earlier days of gas engines Mr. Frank Crossley perfected a 
method of applying this principle to the smaller engines made in 
those days by means of a stepped gas cam for opening the gas 
valve, the various steps causing the gas valve to be opened earlier 
or later according, to the power required, but always closing with 
the air. A considerable number of engines were made in this 
way, but as it was found that ordinary hit-and-miss governing 





* The Institution of Mechanical Engineers, 


was practically as good, they were given up, the hair-line govern- 
ing of the hit-and-miss comparing very favourably with the in- 
creased movement of the governor necessary to move the roller 
operating the gas die from one step to another. The engines 
which were governed in this way were only of small powers and 
usually operated by rich illuminating gas. 

A very considerable proportion of the large gas engines recently 
made have been governed in this manner, including all of the 
Oechelhiiuser and Koerting types, in which 1t is practically neces- 
sarily adopted. Also a very large number of double-cylinder 
engines which unavoidably have considerable inertia in the 
reciprocating parts. In its application to these latter engines such 
arrangements have recently been described and illustrated. In 
the paper read before this Institution at Liége by M. Mathot, the 
arrangement adopted by the Niirnberg ompany is shown* ; 
similar illustrations have recently appeared in scientific papers and 
are doubtless familiar to the members. 

The author's firm having recently constructed some tandem 
engines of 500 to 600 horse-power, the question as to the method 
of governing them had to be considered. It was decided that on 
the first engine a governor valve operated by a trip gear, similar to 
some of the gears above referred to, should be applied to one 
cylinder and a novel type of governor applied to the other, the 
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Fig. 2—GOVERNING GEAR 


intention being to adopt permanently the kind which proved to 
be most satisfactory in working; the result was that the trip 
governing gear was abandoned and the other adopted, it proving 
to be more simple, more prompt in action, considerably cheaper 
and thoroughly reliable. The arrangement of the gear is 
shown in Fig. 2. Referring to Fig. 2, a main casting, A, 
is fixed on the top of the cylinder in which the valve proper is 
inserted. It has an air connection B, containing a throttle valve 
C, which is fixed definitely in one position to suit the gas which is 
being used, also a gas connection D, containing a gas-cock E, 
which serves to regulate the gas. The admission valve F is 
opened at the commencement of each suction stroke by means 
of a cam-rod and lever in the usual manner, being closed by a 
spring G at the end of the suction strokes. The gas valve H is 
centred on the spindle of the valve F, and has attached to it 
at its upper end a vacuum piston 1; the admission of air, 
either freely, partially or its non-admission to the vacuum 
cylinder, is controlled by a cylindrical plug J, having a 
groove turned in it which opens or closes the air connection. 
The position of this plug J is decided by the governor, 
a movement of about 4in. controlling the speed of the engine from 
full load to no load. Acting on the gas valve there isa nut M, 
which forces the vacuum piston I to the end of its upward stroke 
whenever the admission valve F is closed, being assisted finally by 
a strong buffer spring L. When the valve F is closed, it will be 
seen that the spring K is neutralised ; as soon as the valve F com- 
mences to open, the pressure of this spring at its upper end is 
taken by the nut M, which is screwed on the spindle of the 
valve F, and the pressure at the lower end tends to open the gas 
valve H. If the plug J allows free access of air to the vacuum 
cylinder, the gas valve H moves with the valve K, and also closes 
with it, allowing a uniformly rich charge to be drawn into the 
cylinder during the whole of the suction stroke, thus giving full 
power impulses. If, however, the plug J closes the communica- 
tion from the atmosphere to the vacuum cylinder, the vacuum in 
the cylinder prevents the gas valve H being opened, a few pounds 
vacuum in this cylinder being amply sufficient to overcome the 
power exerted by the spring K ; under these circumstances no gas 
is admitted during the suction stroke, but as the air passage Bis 
freely open, air only is drawn into the cylinder and there is no 
impulse ; this represents two extremes, which in practice rarely 
occur, as the plug J is usually in such a position as to give a more 
or less restricted admission of air, causing a partial vacuum in the 
vacuum cylinder at the commencement of each suction stroke, 
this partial vacuum, restraining the opening of the gas valve, 
making it open later and more slowly ; 1t, however, catches up to 
the main admission valve and always closes with it, consequently 
air only to a greater or less extent is drawn in first and a rich 
mixture at the last. There is a small snifting valve N opening 
outwards from the vacuum cylinder, which always ensures the 
prompt return of the valve F in closing. There is also an indi- 
cator O—see special section—which rests on the vacuum piston, 
moves with it, and gives an external indication of the action of 
the gas valve. 

It will be seen that all the governor has to do, when governing 
a tandem engine having two single-acting cylinders, is to move two 
small cylindrical plugs which are an easy sliding fit in their 
cylinders, the plugs themselves being always in equilibrium, with 
the result that prompt and certain control is alwaysensured. The 
vacuum pistons, the springs, and the other moving parts are all 
enclosed and shut off from communication with the gas, conse- 
quently any tar or dust in the gas can only gain access to the gas 
valve, which is so constructed that they cannot clog its movement ; 
the mechanical are also constructed so that any wear will be 
infinitesimal. The actual operating medium is atmospheric air, 
which is costless and indestructible. 

A short time ago an engine fitted with these valves was tested 
by Dr. Nicolson, Professor of Engineering at the Municipal School 
of Technology, Manchester, an extract of his report being as 
follows :— 

‘* VARIATION OF SPEED, Fut to Licut Loan. 


‘The engine speed varied only from 119-4 to 121-4 revolutions 
per minute when the horse-power was instantaneously dropped from 
about 600 to about 50. The total variation in speed was therefore 
1% per cent. of the mean speed. The full load was then thrown 
on again as quickly as possible, and so on in succession. The 
speed of the engine under such circumstances never varied more 
than the above percentage. Thissystem of governing must there- 
fore be admitted to be a very good and close one.” 

A further advantage of this gear is that it is perfectly noiseless, 
with the exception of a slight hissing noise due to air entering and 
leaving the vacuum cylinders. This noise could, of course, be 
easily prevented, but as it is an audible indication of the working 
of the valves and of the load on the engines, it is of considerable 








* * Proceedings,” 1905, Part IIL, page €60, 





service in supplementing the visible indicators above referred to, 

It will be seen from the above extract from Dr. Nicolson’s report 
that the maximum variation in speed from full load to practically 
no load was only 1% per cent., being obtained with a movement of 
the governor plugs of about Jin. ; it is quite possible to reduce 
this fin. to, say, din., by causing the plugs to open and close 
cylindrical narrow ports, instead of pe holes ; in this manner 
the speed variations might be reduced to almost nothing. [pn 
most cases, however, a speed variation of 14 to 2 per cent, jg 
preferable. Diagrams taken from engines fitted with this gear 
are given in Fig. 3. 

It is, of course, an essential point in connection with governing 
gear that the economy of the engine should not be interfered with 
and it is satisfactory to note that in the tests above referred to i 
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remarkably low consumption was obtained. The gas was made 
from bituminous coal in a Crossley plant. A sample was analysed 
by Dr. Nicolson, and gave :— ; 


Carbon dioxide .. .. .. 
Unsaturated hydrocarbons 
Oxygen .. : 

Carbon monoxide 
Hydrogen. . . 
Methane . ot 
Nitrogen (difference) .. 


(COs) 11°4 
(CoH,y) none 


The calorific value on the lower scale works out to 156-5 B.Th.U. 
per cubic foot, at 0 deg. Cent. and 760 mm. pressure. The gas 
was also tested in a Junker calorimeter during the time of the test, 
the gas being taken from close to the inlet to the engine; the 
result was 149 B.Th.U. per cubic foot on the lower scale, at 
atmospheric temperature and pressure, according very closely to 
the heat value given by the analysis. The engine was running on 
a brake load of 559 horse-power, the gas consumption per brake 
horse-power reduced to 0 deg. Cent. and 760 mm. was 51-94 cubic 
feet per brake horse-power per hour. The heat supplied was 
therefore 8128 B.Th.U. per brake horse-power per ao The 
thermal efficiency on the brake was therefore 31-32 per cent. So 
far as the author is aware this is the highest efficiency that has 
been obtained in a large gas engine in any well-authenticated trial. 

The same method of governing has been successfully applied to 
smaller engines,-in which the gas valve has been arranged 
independently of the main admission valve and combined with hit- 
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Fig. 4—GAS REGULATING VALVE 


and-miss, this arrangement being more suitable for smaller 
engines, It is fully shown in Fig. 4, which explains itself. 
Quantity governing as repr ted by suddenly cutting off the 
charge has been adopted in some instances, a very common 
method being to use cut-off gears, practically identical with 
similar gears as used with steam engines. hese have been 
successful in practice, but unfortunately necessitating in most 
cases trip arrangements which require heavy and powerful govern- 
ing gear, together with somewhat noisy operation and considerable 


wear and tear, 
(To be continued.) 











Reports have been circulated during the week to the 
effect that the battleship Dreadnought has accomplished a notable 
steaming performance as the result of an important discovery in 
connection with her turbine machinery. After leaving Rosyth 
last week she steamed at an average of 204 knots against the tide 
for twelve consecutive hours—only half a knot less than her 
designed speed. ‘‘Her engineer officers,” so the reports run, 
‘succeeded in discovering an important development of power 
production in connection with her turbines, the effect of which is 
to augment considerably the speed obtained relatively to the 
power developed. Details of the discovery are being kept secret, 
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RAILWAY MATTERS. 


Tye South Indian Railway Company recently com- 
menced a motor omnibus service between Ammayanayakanur and 
Kroshnamaiaikan Ghaut. 

A report from Florence says a great fire broke out 
last Saturday night at the railway station in Campo di Marte, 
which is built of wood, The station was destroyed, but the mer- 
chandise and safes were saved, 


Tur report of the Central South African Railways 
Commission, which was issued last week, contains drastic recom- 
mendations for the reduction of the staff, wholesale reorganisa- 
tion, and the abvlition of several senior positions. 


Tue Mexican official Diario of March 10th publishes 
the text of a contract between the Mexican Government and Sr. 
Lic. Luis Riba, representing the ‘ ompaiiia de Tranvias de México, 
for the construction and working of a railway from the capital to 
Tacubaya. 

Tue Midland Railway Company has reduced the staff 
of porters at all stations, and several hundred supernumeraries 
have been paid off. The cause is a decline in the heavy traffic. 
The men, who regarded their positions as permanent, were taken 
by surprise. 

BRIQUETTES were used for fuel to the extent of 44,000 
tons by the Austrian State Railways last year. About one fourth 
of these came from England and cost over 24s. per ton, and the 
remainder from Pilsen, Bohemia, at 15s. per ton. Some of the 
briquettes weighed 2°21b. and some 4°4 lb. each. 


‘Tue Railway Age states that 5730 miles of new track 
was laid in the United States in 1907, being 8 per cent. less than 
in the previous year. The States in which largest. mileage was 
laid were Louisiana, 422 miles ; South Dakota, 385 miles ; Florida, 
341 miles ; Texas, 314 miles ; and Washington, 311 miles. 


Tue Dominion House of Commons has unanimously 
passed the following resolution :—‘‘The Government should, on 
account of the rapid development of Western Canada and the con- 
tinued inadequacy of the existing transportation facilities, take 
early action towards.the construction of a railway to Fort 
Churchill, on Hudson Bay.” 

AccorpING to an official of the United States Forest 
Service, 100,000,000 sleepers were used by steam and street rail- 
ways in 1906 in the construction of new track and renewals. The 
average price paid was 2s. per sleeper. Approximately, three- 
quarters of these were hewn and one-quartersawn. Oak furnished 
more than 44 per cent., while southern pine contributed about 
one-sixth, Other timbers used were Douglas fir, cedar, chestnut, 
cypress, western pine, tamarack, hemlock, and redwood. 


A REPORT from Ottawa, dated April 13th, says that in 
the Dominion House of Commons on that day attention was 
called to the serious loss of life in connection with the Trans- 
continental Railroad, pointing out that on a section near the 
Manitoba boundary, 100 miles in length, fifty men had been killed 
in a year by dynamite explosions, and many others had been 
injured. The Minister of Railways, in reply, said that an expla- 
nation had been promised by the chairman of the Trauscontinental 
Commission, 


Tue Fulham Borough Council have arrived at an 
agreement with the London County Council regarding the con- 
struction of tramways on the overhead system of electric trac- 
tion of tramways from Hammersmith to Putney. The Highways 
Committee will recommend the County Council to accept a 
modification of the deeds of agreement so as to provide that the 
cost to be borne by the Council for paving works in Fulham 
Palace-road shall be on the basis of the tramway tracks, margins, 
and clearway being regarded as having a total width of 17ft. 


A rEPoRT from St. Petersburg says that General Kuro- 
patkin has giyen utterance to his conviction that the Amur 
tailway will be inadequate without the East Chinese Railway, the 
Amur River, and connecting lines between all three routes, and the 
Siberian Railway, which must have a double track. ‘‘ Only when 
these three life arteries exist will the Amur country be properly 
connected with the metropolis.” This view goes to confirm the 
apprehension of Russia's most far-sighted politicians that a forward 
policy in the Far East once commenced, there will be no end to 
the expenditure there. 


LEVEL crossings on the Pennsylvania Railroad between 
New York and Washington, and between Philadelphia and Pitts- 
burg, have been reduced by more than half since January Ist, 1902. 
On that date there were oat level crossings, whereas there are but 
426 now, which are scattered over 571 miles of road, and are.on 
unfrequented highways. The completion of the new Washington 
terminus marks the consummation of the plan to eliminate all 
level crossings in important cities between New York and 
Washington, Between Philadelphia and Washington alone 101 
such crossings have been removed. 


Tue passenger traffic through the Simplon Tunnel has 
fluctuated greatly and was largest in August, 1906, the third 
month of its operation. In that month 42,622, passengers were 
carried through the tunnel. The number fell to 14,545 in 
November of that year, and to 10,106 in the following January. 
The largest number in any month since has been 34,500. The 
freight traffic has grown rapidly but is still small. The largest in 
1906 was 5658 tons in October. For the first five months of 1907 
it was about 44,000, swelled by a blockade of the Mont Cenis route. 
In the first year the gross earnings were some £38,000. 


Tue electrified section of the Midland Railway between 
Morecambe and Heysham was successfully put to work on Monday 
last, and during the day a large xy of people made the 
journey on the new cars. ‘The trains are composed of two 
carriages, capable of accommodating fifty-six people each, and 
the motor car, in which about seventy-five people can find seats, 
If ‘‘strap-hangers” be included, about 220 people can make the 
Journey. The cars run with very little vibration, and the method 
of electrification is the single-phase system, the first of its class to 
be tried upon any English railway. In time the electrification will 
extend to Lancaster. 


Tue Inter-Colonial Railway Committee has decided to 
adopt the prineiples-embodied in the report recently issued con- 
cerning the reorganisation of the Central South African railways, 
while reserving to itself complete freedom as regards the modifica- 
tions of its recommendations. The Committee has appointed Mr. 
Hoy, traffic manager of the Central South African Railways, to 
carry out the reorganisation. It is understood that an official 
announcement will shortly be made to the effect that the railway 
Union between the Transvaal and Orange River Colony is to be 
maintained, mutually satisfactory terms having been arranged 
which give promise of an enduring settlement. 


AN official return recently issued by the Board of Trade 
shows that the total number of persons killed on railways in the 
United Kingdom in the course of public traffic during the whole 
year 1907 as reported tothe Board of Trade was 1117, showing a 
decrease of 52 compared with the previous year, and the number 
injured 8794, an increase of 1582. Whe number of passengers killed 
Was 120, a decrease of 46 com with the preceding year, and 
the number of passengers injured was 2663, an increase of 83. 
With — to the servants of railway companies or. contractors, 
the number killed was 454, an increase of 16, and the number 
injured 5804, an increase of 1439. ‘'Trespassers (including suicides) 
accounted for 447 deaths, compared with 455 in the previous year, 
and 133 cases of injury, compared with 106, 


NOTES AND MEMORANDA. 


Tur greatest daily change of temperature to be found 
on the earth’s surface is in Arizona. There is frequently a change 
of 80 deg. in twelve hours. 


Iv Denmark only the inter-provincial, the inter- 
communal and the international telephones are worked by the 
State, while the local telephones are worked by private limited 
companies, to which the State has granted concessions. 


Zinc mining in Mexico has become important only in 
the last three years. The most important zinc deposits are near 
Monterrey. At Calera there is a large amount of mixed sulphide ore, 
while the Tiro General in San Luis Potosi is also producing zine ore. 


Ir is reported that a student of the Electro-Technical 
Institute of St. Petersburg named Freudinberg has invented an 
apparatus for exploding mines by wireless telegraphy. Numerous 
experiments already made are said to have proved remarkably 
successful. The apparatus is also claimed to be suited for direct- 
ing Whitehead torpedoes at long ranges. 


AccorpInG to the figures of the American Iron and 
Steel Association the production of pig iron during the first six 
months of 1907 was 13,478,044 tons, an increase of 895,794 tons as 
compared with the first six months of 1906. The production of 
the second half of 1907 was 12,303,317 tons, a reduction of 421,624 
tons in comparison with the same period the previous year. 


THE twelve locomotive manufacturers in the United 
States and Canada built 7362 locomotives in 1907, of which 6477 
were for use at home and 885 were exported. This is an increase 
of six per cent. compared with 1906. These figures do not include 
locomotives built in shops of the railway companies. There were 
330 electric locomotives and 240 compound locomotives built, as 
against 237 and 292 respectively in 1906. 

REMARKABLE expansion has taken place in the Indian 
manganese industry, statistics showing that while the total quantity 
of manganese ore shipped through the Kidderpore Docksduring the 
whole of the year 1906 was 14,587 tons, the shipments up to the 
end of October last year amounted to 40,349 tons. The Carnegie 
Steel Company of Pittsburg has acquired large manganese pro- 
perties in India, and it is expected that these figures will be yet 
further increased, 


An experimental briquetting plant for peat has been in 
operation at Lynnfield, Mass., for some time, which it is said is 
producing such satisfactory fuel that plans have been pre for 
the erection of apparatus having a capacity of 50 to 75 tons per 
day. The process used was devised by Mr. E. Curtis McKenny, of 
Saugus, and the product is stated to be a very hard briquette 
which can be handled without much breaking and burns to a light 
ash, without any clinker and without much smoke. 


In a recent communication to the Royal Society, upon 
an investigation as to the atomic weight of radium, Professor 
Thorpe states that from his experiments on radium chloride 
obtained from residues of the uranium workings of the mines at 
Joachimstahl, in Bohemia, he finds that this is 227. This figure is 
in very close agreement with that determined on by Madame 
Curie, and has a special interest, owing to the fact that’ it throws 
light on the place of radium in the system of the elements and on 
the origin of the substance. 


ALTHOUGH electricity generated by hydraulic power is 
daily increasing as the motive power in Spain, says a Consular 
report, the increase of mechanical—steam or gas—power as. an 
auxiliary is as great or greater than was the case before electricity 
reached its present development. Owing to the climatic conditions 
of Spain, water power varies greatly in summer and winter, and 
there is a choice of evils—either of seeing a great deal of power 
run to waste in winter or of using that power in winter and 
supplementing it in summer by gas or steam. 


EvectricaL development in Peru is likely to call for 
increased purchases of material, notwithstanding the fairly large 
installations that have been made during the last two years. 
Hydraulic and electrical engineers the world over are familiar with 
the power that the Andes waters hold in reserve, but not all of 
them have kept pace with the recent application of this power and 
with the prospects for its further utilisation. Some of the larger 
pees will have to wait a further period of industrial growth 
vefore they can become cx ially feasib] 

THE committee of the Réntgen Society, which has 
under consideration the establishment of a standard unit of radio- 
activity, has made an interim report in which it recommends that 
one milligramme of pure radium bromide be regarded as the 
standard, and that the-ionisation produced by the y rays from it, 
after passing through one centimetre of lead, be taken as a 
measure of the unit of radio-activity. There are, however, 
certain difficulties in the adoption of these suggestions which the 
committee has still under consideration, and will deal with ina 
future report. 


AccorpinG to Electrical Engineering, the new experi- 
mental furnace at the Noble electric iron smelter at Heroult, on 
Pitt River, near Redding, Cal., has been run continuously for 
some days, turning out 2400 lb. of pig iron every twenty-four 
hours. The new furnace is the design of Professor Dorsey Lyon, 
of Stanford University, who superintended its construction and is 
directing its operation. The recent test run was very satisfactory, 
the furnace being tapped regularly every four hours The Lyon 
furnace differs from the Heroult electric furnace in that it. is 
operated by a single-phase current, the other being of the three- 
phase type. 

One of the striking features in the coal trade of late 
has been the great increase in the exports of gas coal. This year, 
so far, steam coal and anthracite have barely held their own in the 
quantities exported. Gas coal, on the other hand, has been 
shipped in very much larger quantities from this country, the 
exports being 380,000 tons more this year than in the first quarter 
of last year, and the advance in the value has been more than 
proportionate. This increase in the export of gas coal has been 
one of the reasons for the briskness of the Durham coal trade 
during the time when dulness and the strikes in engineering and 
shipbuilding have limited the home consumption, 


Ir is a common practice when supplying customers 
with current for power and lighting purposes from three-phase 
mains to give a proper three-phase three-wire supply for the motors 
and a sevarate two-wire supply for the lamps—each supply being 
separately metered. M. C. Hera, in La Lumiere Electrique, points 
out that under the circumstances it is possible, with certain con- 
ditions, for the power meter to fail to act and the light meter to 
run in the reverse direction. The action is the result of the motors 
taking a heavy lagg ng current, and is analogous to the well-known 
difference in amount of power registered by the two meters used 
in the ordinary way for measuring a three-phase supply by the two- 
wattmeter method. 


AccorpINnG to a report issued by the German Colonial 
Department, the trade in cement in German East Africa is in- 
creasing, not only with the official houses and the railways, but 
also with the natives, particularly on the coast. Imports into the 
Colony rose from 2482 tons in 1905 to 4437 tons in 1906, not ip- 
cluding importations on behalf of the Government. Whilst this 
increased trade has chiefly benefited German houses, there is 
nevertheless a chance for other countries to take ashare. Belgium, 
for example, has already obtained a footing. The latter country 
sends cheaper kinds in wooden barrels, whilst Germany supplies 
Portland cement in metal cylinders. Prices vary from 10 ru} ees 
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per 4001b, for cheap qualities to 14 rupees for the best, 


MISCELLANEA. 


TuE first output of silver coin at the new Ottawa Mint 
was made a fortnight ago, the value being about £4800. 


An international exhibition is to be held from May to 
October in St. Petersburg of building materials and industries 
relating to the building trades, to be held under the auspices of 
the Society of Civil Engineers. 

Tue French Journal Officiel of the 4th of April pub- 
lishes a decree authorising the Rouen Chamber of Commerce to 


raise a loan of one million francs—about £40,000—for improving 
the port equipment at Rouen. 





THE Cape of Good Hope Government Gazette of the 
13th March contains a notice to the effect that the Municipal 
Council of Worcester, Cape Colony, propose to raise a loan of 
£30,000 for the construction of permanent waterworks. 


THE Board of Admiralty have definitely decided upon 
the position of the moorings for the mosquito fleet which is to have 
its headquarters in Southampton Water. Moorings will be placed 
off Netley for the larger ships of the torpedo fleet, the destroyers 
themselves being accommodated in the Hamble River, near the 
boom defence ships. 


Tue problem of making a safe cinematograph film has, 
it is claimed, been solved by Dr. Eichengrun, a German chemist, 
who has discovered a substitute for the inflammable celluloid of 
which the ordinary cinematograph film is made. The new substi- 
tute resembles celluloid in its flexibility, but can only be set alight 
with extreme difficulty. 


Tue strike of diamond workers in Antwerp will soon be 
atanend. The syndicate of Antwerp diamond traders has just 
voted an order of the day instructing its adherents to resume 
work, and advising them to safeguard their interests by other 
methods than that of striking. It is supposed that the majority 
of the workmen will obey the syndicate. 


Tue Canadian Pacific Railway Company's steamer 
Empress of Ireland, which arrived at Liverpool last Sunday, made 
a record passage from Canada. The actual time occupied in 
steaming from Halifax (Nova Scotia) to Liverpool was 5 days 19 
hours 41 minutes, the fastest winter passage recorded in the 
Canadian-teade. The liner had a large passenger list. 


Tae Metropolitan Water Board recently agreed to a 
recommendation of the Appeal and Assessment Committee with 
respect to combined meter supplies, to the effect that until further 
orders the supply to any house or building, wherein water was 
used for trade or business purposes, the supply be afforded—if 
desired by the consumer—by measure, subject to the payment of 
a minimum sum, calculated at 5 per cent. on the rateable value of 
the house or building. 


Last Saturday, on the Molineaux manceuvre ground, in 
France, M. de la Grange succeeded in covering in a flying machine 
a distance of about 10. kiloms.- (about 6 miles) in 9 min. 15 sed. 
However, as one of the wheels touched the ground during the trial, 
the length of the flight is officially given as only 3927 m., covered 
in 6 min. 30 see., but this is in itself a new record. It is stated 
that M. de la Grange could have remained in the air for a much 
longer time if he had desired to do so. 


THERE were in Spain in 1901 only 861 electric power 
stations, of which 651 were for public lighting and 210 for private 
lighting. Since then the number of power stations for electric 
lighting has increased considerably, and it may be added also that 
the use of electricity in its many other applications has also 
increased and become more general, but there is still a vast field 
for further industrial developments, as the supply of power which 
the country affords is yet far from being exhausted. 


Last Tuesday, by 19 votes to 16, the Bradford City 
Council decided that the Fire Brigade Committee should be 
authorised to apply for pewer to borrow £1250 for the purpose 
of purchasing a petrol-driven fire engine.- Those in opposition 
considered a motor engine to be too much in the nature of an 
experiment as yet. Those who favoured the proposal spoke of 
cruelty to horses and loss of time. It was stated that the life of 
their fire brigade horses was only three and a-half years. 


Spectra orders have been given in regard to the steps 
to be taken in the dockyards for the maintenance and preservation 
of spare parts of machinery, boiler tubes, and other similar stores. 
The gear in question will be in the custody of the navaij store 
officer, but the responsibility for its maintenance and preservation 
in condition fit for immediate issue will lie with the engineering 
departments of the dockyards, and a thorough inspection is to be 
made every six months, and recorded in a book to be kept for the 
purpose. 


AccorpinG to a Consular report, the Municipality of 
Antwerp has decided to construct a new dry dock to receive 
vessels of the largest size. The site chosen is at the end of the 
Lefebvre Dock, close to the entrance to the Royers Lock. The 
dimensions of the new dock have not yet been definitely settled, 
but they will probably be as. follows : - Length, 754ft ; width of 
entrance, 88}ft.; and depth of water, 323ft. The work will be 
carried out as quick!y as possible, and will be completed in about 
three years. 


Tue Bérsen Courier, Berlin, learns that the German 
Admiralty is planning the erection of a new shipyard for repairs 
in connection with the projected dry docks at Brunsbiittel, on the 
Kiel Canal. The new yard will be employed only in case of need 
for the construction of small auxiliary vessels, its usefulness other- 
wise being restricted to dock traffic. Above all, the Admiralty 
wishes to have a body of trained workmen at the mouth of the 
canal, and to be sure of being able at any time to effect repairs at 
the exit of the canal at Holtenau. 


Tue Isle of Wight Rural District Council have decided 
to protest to the Board of Trade against the granting by that 
Board of permission to contractors to remove from 400,000 to 
500,000 cubic yards from the shingle bank opposite the Needles, in 
view of the possible effect which such wholesale removal of shingle 
might have. The coast erosion is most serious at that part of the 
Isle of Wight. The Yarmouth Town Trust has also decided to 
send a similar protest, and it has further been decided to com- 
municate with the Royal Commission on Coast Erosion on thie 
subject. 


Tue work of partially reconstructing the wooden lattice- 
work pillars and supporting platform, on which will rest the sheer 
legs, derrick, boiler, winch, &c., for raising the 160-ton Rammer- 
headed crane at.the.Keyham Extension, Devonport, is nearing 
completion, and the mounting of the lifting appliances will coincide 
with the delivery of the components of the great crane. It will be 
remembered that while the test load was being lifted, the breaking 
of the supporting pin of the sheer leg caused it to collapse and fall 
to the ground, carrying with it the boiler, winch, and a portion of 
the platform, and also damaging and throwing out of centre the 
pillar nearest the edge of thebasin. This accident has necessitated 
the partial reconstruction referred to, also the retiring and 
strengthening of the remaining pillars. The complete structure 
rests on a trolley, with bogie wheels, having a lateral movement 





parallel to the crane pit. 
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IRRIGATION WORK IN EGYPT 


( For description see page 399) 

















Fig. 5—PUMP WELL Fig. 6—BOILER AND MACHINERY Fig 7—SUCTON PIPES 








Fig. 8—DISCHARGE FROM CONDENSER Fig. 9—BOILER BEING ERECTED. Fig. 1O-STAFF SLEEPING QUARTERS 

















Fig. 11—MAIN DISCHARGE CHANNEL Fig. 12—MAIN DISCHARGE CHANNEL Fig. 13—MAIN DISCHARGE CHANNEL 




















Fig. 14—THE ATBARA RIVER Fig. 15—CHIEF ENGINEER’S HUT Fig. 16—A STACK OF FUEL 
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Elgin, N.B., aged 65, 
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Combined Marine Engines. 


APPARENTLY for want of a better, this title has 
been selected to denote the combination of a turbine 
with a reciprocating steam engine for the propulsion 
of ships. It formed the subject of a paper read by 
the Hon. C. A. Parsons during the last meeting of 
the Institution of Naval Architects. The paper and 
the discussion which followed it are. principally 
remarkable for their omission of all reference to 
certain facts of considerable importance, and the 
apparent ignorance of all concerned as to what is 
and is not likely to be the final effect of the use of 
a turbine in combination with a reciprocating 
engine at sea. The information supplied by Mr. 
Parsons is very vague. The most precise statement 
he made was that the efficiency of a turbine would 
be about the same, whether it worked with steam 
of an absolute pressure of 7lb. or 151b. In his 
reply to the discussion he went further, and said 
that 30 1b., 40lb. or 50 1b. might be adopted if 
found convenient. Professor Weighton asked for 
some explanations which were not forthcoming. It 
is safe, however, to assume that Mr. Parsons knows 
what he is talking about. And so we have a some- 
what new special feature in turbine work, in that 
the efficiency is independent or nearly so of the 
initial pressure. Apparently this is not consistent 
with theory ; but so much the worse for theory. 

Hitherto the general opinion held by large 
numbers of engineers and shipbuilders has been 
that the principal advantage gained from the com- 
bination is to get stopping power. The turbine is 
notoriously bad when reversing. Considerations of 
cost, weight, and space render it impossible to put 
in reversing engines of the same power as the main 
engines. Thus, for example, in the Pacific steam- 
ship Creole, already noticed in our pages, the main 
engines are 8000 effective horse-power Curtis steam 
turbines, while the reversing wheels are under 1700 
horse-power. In all cases the reversing power is only 
a fraction of that used for going ahead,. and. there 
is always risk that if the speed is high the pro- 
peller revolved by.‘the action of the water on it 
will take charge of the turbine and prevent the de- 
velopment of any power whatever. The torque of 











a turbine is always small as compared with that of a 
reciprocating engine, high velocity compensating, 
and so developing power. No reference whatever 
was made to the value of the combination from this 
point of view, and the only proposition considered 
was that the combination would save fuel. It does 
not appear to be supposed that the combination 
would be more economical than the turbine alone, 
but that it would be better than the reciprocating 
engine by itself, the reason being that nothing is 
gained by expanding steam below 7 lb. terminal 
absolute pressure in a low-pressure cylinder, but 
that more than 20 per cent. additional power could be 
had for the same money by passing the steam through 
a low-pressure turbine on its way to the condenser. 
The very natural deduction was drawn that if steam 
of 15 lb. pressure could be used just as much to. 
advantage as 7 lb. steam, it would be wise to adopt 
the compound instead of the triple-expansion 
engine. As one speaker said, the turbine would 
then become a most efficient substitute for the low- 
pressure cylinder of a triple engine. This appears 
to be a very sensible arrangement, because the first 
cost and weight would be reduced by the suppres- 
sion of a largeand costly steam engine, while that 
of the turbine would remain much what it was 
before. Seeing that the best quadruple engines 
have now got down to about 1 lb. of coal per 
indicated horse-power per hour, the combination, 
whatever form it ultimately takes, must be extremely 
economical if it gives a better result. 

A curious aspect of the discussion was the differ- 
ence of opinion expressed as to what was the most 
economical vacuum for normal engines. On the 
one hand it was said that 2€in. was good enough ; 
and on the other that 28in. or 29in. ought to be 
aimed at. No one mentioned the fact that many 
experienced sea-going engineers find that they do 
better with 25in. than with any higher vacuum. 
There is less work thrown on the air pump, less 
air leakage, and, above all, a distinct gain derived 
from the higher temperature of the feed-water. 
Once more the old delusion that the multiplication 
of cylinders by reducing the range of temperature 
in each promoted economy, was brought forward. 
It seems strange that in the present day it 
should be necessary to*point out that there is 
no trace of practical’ evidence to show that 
initial condensation is less in a triple-expansion 
engine than it is in a.compound, or in a com- 
pound than it is in a single-cylinder, while there 
is the most definite evidence to the contrary. One 
speaker, indeed, did point out that however the 
theory might work forthe other cylinders, for the low- 
pressure the conditions remained unaltered. The 
circumstance that the surface and weight of metal 
to be heated and cooled is augmented by the use of 
more cylinders than one is quietly passed over in 
silence. As we have repeatedly pointed out, the 
superior economy of it in, say, the quadruple-expan- 
sion engine, is due to the very high pressure and 
large range of expansion the use of which it renders 
practicable. The economy to be gained from the 
interposition of a turbine between the engine and 
the condenser will come from the augmentation in 
the range of expansion in a way very clearly shown 
by a diagram accompanying Mr. Parsons’ paper. 

It will be seen that Mr. Parsons does not think 
the turbine has a future before it, either alone or in 
combination, for cargo boats. The difficulty lies 
with the propellers. .As it was remarked in the 
course of the discussion, the turbine wants to run 
fast, and the piston engine wants to run slow, and 
it is difficult to reconcile them. About 13 knots 
seems to be the minimum turbine speed. A turbine 
propeller is a comparatively delicate thing, and its 
place under the counter does not conduce to its 
longevity in a tramp steamer knocking about the 
world and going in and out of all sorts of berths, 
good, bad, and indifferent. After all, this is a 
matter of secondary importance. There is plenty 
of room for machinery which will save coal in our 
great ocean liners. It remains to be seen whether 
a good result can or cannot be got from the combi- 
nation of a high-speed compound enclosed piston 
engine running with forced lubrication at, say, 
250 revolutions per minute, and a turbine running 
at about twice that speed. The combination was 
suggested during the discussion, and no one raised 
an objection. 

If Mr. Parsons has done nothing else, he has at 
least cleared: the ground.. Probably there ‘s_ no 
higher authority on marine turbmes living than he 
is; and if he has made up his mind that the 
turbine is only fit for high and medium speed 
vessels, then the piston engine has taken a new 
lease of life. . It is, moreover, a gratifying fact that 
the latest Atlantic liners are to test on a great scale 
the merits of the combined marine engine. The 
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decision of the White Star Company is an inter- 
esting comment on the Lusitania and Mauretania, 
or, to make the comparison more exact, on the 
Caronia, 


Dumping of Foreign Iron and Steel. 


It is reported in the Cleveland district that the 
stocks of pig iron in the United States are so large 
that British firms expect the beginning of a system 
of dumping of American surplus tonnage upon the 
English market. Time alone will show whether 
the rumour proves to be correct, although it has to 
be considered in connection with the statement 
contained in the annual report issued by the United 
States Steel Corporation towards the end of March, 
and also in relation to the production of pig iron in 
the leading countries concerned. This particular 
report apparently affords confirmation of the deter- 
mination to adopt a policy of dumping in external 
markets. In referring to the export department, 
the report states that “in order to obtain maximum 
benefits from such trade during times of lesser 
activity of business in the domestic market, it seems 
wise to sell continuously in the neutral markets of 
the world, and even at times when the foreign trade 
conditions do not result in prices being so near 
domestic prices as received during 1907.’ The 
statement, which was published almost simul- 
taneously with the announcement of intention to 
maintain the inland prices notwithstanding the 
unfavourable course of the market, does not specifi- 
eally refer to pig iron, and it is therefore open to 
the interpretation that the foreign trade in any or 
all classes of products is t9 be promoted at the 
expense of the prices realised in the home market. 
As Canadian territory is nearest, it may be that 
it will be first to receive greater attention at 
the hands of United States exporters, but the latter 
have to meet the rivalry of Canadian iron and steel 
producers in a market of inconsiderable dimensions 
at the present time, they are confronted with the 
tariff, and they have to remember the provisions of 
the dumping clause, which was originally adopted 
by the Dominion in 1904 for the purpose of levying 
a special duty on under-valued goods. These 
circumstances, combined with the condition of trade 
in Canada at the present time, do not leave very 
much scope for United States exporters in general, 
although the dumping clause, according to Mr. 
Richard Griggs’ recent report on British trade in 
Canada, “ could be, and probably is, avoided to some 
extent by secret agreements providing for the return 
of part of the price, or by granting rebates to 
traders.” 

The question as to which neutral markets are to 
receive the advantages or disadvantages of the price 
policy of exporters from the United States remains 
undecided for the time being. It is also uncertain 
how far, having regard to the number of blast 
furnaces blown out in the United States in recent 
months, and the critica! period through which that 
country is passing, it will be possible, or even 
advisable in the interests of the trade itself, to 
pursue a policy of dumping on a large scale, and 
until the bite is actually felt the bark should not be 
regarded too seriously. The Americans have an 
enormous leeway to make up if they are to reach 
the annual volume of iron and steel exports attained 
by the United Kingdom, which occupies the pre- 
dominant position, or even by Germany, which 
ranks second in this direction. But when the 
subject is considered from the standpoint of pro- 
duction of pig iron or steel, the contrary state of 
affairs continues to manifest itself, and will probably 
be repeated in future years, owing to the relatively 
larger size of the countries and populations and of 
the inland demand. The output of pig iron in 
Great Britain, for instance, which reached a 
maximum of 10,149,000 tons in round figures in 
1906, has been ascertained by the British Iron 
Trade Association to have amounted to 9,924,000 
tons last year, being a reduction of 225,000 tons 
for 1907. The restriction in the production in 
the second half of the year is responsible for 
the diminution which was rendered necessary 
by the declining tendency in trade, but there is no 
reason to complain of the foresight which suggests 
the accommodation of the output to the consump- 
tion, especially as 1906 was a record year, and 1907 
still shows a gain of 331,000 tons over 1905. In 
the case of Germany further progress was made 
last year, the make of pig, as revealed by the Asso- 
ciation of Iron and’ Steel Producers, having been 
13,045,000 tons as compared with 12,473,000 tons 
in 1906, or an augmentation of 572,000 tons. The 
financial and industrial crisis in the United States 
had a prejudicial effect upon the output of pig iron 
in the second half of the year, If these unfavour- 





able factors had not prevailed the production in 
1907 would have reached 27,000,000 tons; but the 
actual output reported by the American Iron and 
Steel Association was 25,781,000 tons as contrasted 
with 25,307,000 tons in 1906, thus showing an 
advance of only 474,000 tons. 

The dumping of German semi-finished steel jn 
the British market has now been in progress for a 
few months past, and the prices have nearly receded 
to the low level which obtained about three years 
ago. That the business is a lucrative one, taken in 
conjunction with the inland sales, and the total 
turnover in rails and shapes, is shown by the profits 
distributed among the constituents by the Steel 
Syndicate in the past few years; but when the 
inland consumption begins to decline the produc- 
tion must either be curtailed or a larger quantity 
has to be placed on external markets at any prices 
which will result in business, or both courses have 
to be adopted. The latter represents the situation 
of affairs at present, although it is a question as to 
how long the inland market will be able to support 
the policy of dumping, which is solely based upon 
the possession of a highly protected home market. 
The proximity of Germany and Belgium to Great 
Britain stands in their favour, together with the low 
rates charged for the transport of exports to different 
countries, but in the case of United States exports 
dumping on this side of the Atlantic can scarcely 
be practicable except when a large tonnage comes 
into consideration, and when it may be necessary to 
charter a special steamer to convey the material to 
its destination. At the same time the unfavourable 
industrial and other conditions prevailing in the 
United States—causing a heavy reduction in the 
production of pig iron and steel—and the scarcity 
of fresh business, will probably also place a limit to 
the economical exportation of products at dumping 
prices. At any rate, the plant and resources now 
lying idle in the United States place producers and 
exporters in the position of demonstrating either 
that they are actually able to perform big things in 
the matter of dumping in the near future, or that 
the talk is merely bluff until the inland market 
revives in the next two or three years. 


Piston Speed. 


SoME time ago a series of revolution trials were 
carried out under the direction of Professor 
Weighton, with the experimental engines in the 
engineering laboratory, Armstrong College, New- 
castle-upon-Tyne. These trials formed the subject 
of a paper read by him before the North-East 
Coast Institution of Engineers and Shipbuilders on 
the 20th of last March. The trials were made on 
an engine with four cylinders—7in. + 10tin. 
+ 154in. + 23in. X 18in. It is so arranged that 
any cylinder can be cut out at will. During the 
experiments it was used as a quadruple with all 
four cylinders, and as a triple expansion engine 
with the last three cylinders, and in all cases the 
values obtained were based on the brake horse- 
power ; the indicator diagrams being only regarded 
as being useful as means of comparison. Professor 
Weighton very prudently tried only one experiment 
at a time—namely, the relations between the 
number of revolutions, the brake horse-power, 
and the weight of steam used per hour. It 
is very essential that this should be kept in 
mind. Professor Weighton, at all events, has 
mastered the great truth that for all commercial 
purposes the indicated horse-power is never the 
ruling factor. Thus the shipowaer cares only for 
the distance to which a ton of coal will carry his 
vessel at the speed required to meet the conditions 
under which he is trading. It is a favourite 
theory with many persons, even in the present day, 
that high piston speed means economy. Professor 
Weighton shows that, even though this were true 
in the sense that a high-speed engine used less 
steam perindicated horse-power perhourthan a slow- 
running engine, it by no means ensues that the rela- 
tions will hold good where brake-power is taken as 
the standard. Professor Weighton has gone back to 
the practice of the Royal Agricultural Society, 
which always gave its prizes to the portable engine 
which could run the longest time against a brake. 
That is to say, only brake horse-power counted. 
It was only in recent years, indeed, that the engines 
were indicated by the consulting engineers to the 
Society. 

In carrying out his experiments all the conditions 
save one were the same. Inthe case before us it 
was desired to try the effects of change in speed of 
revolution alone, without the complication of any 
other disturbing cause whatever, and hence change 
in speed was brought about solely by change in 
resistance ; by reducing the load on the brake the 





engine was permitted to run faster. The economi 

effect of working at various steam pressureg or 2 
various expansions and at constant revolutions are 
of course, well known. The trials here dealt with 
show the effects of working given engines at Various 
revolutions and at constant steam pressures and 
expansions. The value of the investigation ig yg 

greatly enhanced by this simplification of sg 
ditions. 

According to our experience people very seldom 
ask themselves why it is that augmenting brake 
loads should reduce the number of revolutions, op 
diminishing it increases the speed. In all cages the 
driving effect on the piston is precisely equal to the 
resistance. It is no more and no less. If, now, the 
load resistance is greater than the steam effort the 
engine will stop. But so long as the effort and the 
resistance are equal it matters nothing what the 
speed is. We must seek in the effect on the 
piston then for the variation in speed due to 
change in load, and we find accordingly that 
the slow speed and the heavy load imply a high 
average cylinder pressure, while the high piston 
speed and light load mean a low cylinder presgure. 
Now in Professor Weighton’s experiments the 
following conditions were constant for all speeds:— 
Steam pressure in high-pressure ckest, 138 lb, per 
square inch, absolute; vacuum in condenser— 
barometer 30in.—244in. of mercury. Jacket steam 
shut off and jacket drains open. Receivers ¢on. 
tinuously drained by hand into hotwell. Amount 
of lubrication of steam and of bearings the same on 
all trials. Steam cut off in quadruple at 12tin, 
104in., 104in., and 104in. respectively ; steam cut 
off in triples at 6in., 104in., and 104in. respectively, 
Engines in both cases linked up very slightly and to 
exactly the same amount in every trial. Nothing, 
in short, was changed but the brake load. It js 
clear then that the ruling factor was the power of 
the steam to get into and out of the cylinders fast 
enough. In other words, we find in wire-drawing 
through ports and passages the condition which 
determines the speed at which an engine shall run. 
One other factor must not be overlooked, to wit, the 
mechanical efficiency of the machine. In other 
words, if the friction is not constant at all speeds 
then its effect must be taken into account. 

Now wire-drawing, or, in other words, the resist- 
ance which steam has to overcome in moving from 
cylinder to cylinder, is determined in large measure 
by the proportions and shape of the passages 
through which it has to flow. Sharp bends, sudden 
contractions and enlargements, for instance, are 
very prejudicial, It follows, of course, that what 
may be true of one engine is not necessarily true of 
any other engine, and this fact complicates matters. 
Furthermore, the point of the stroke at which the 
exhaust port opens is of much significance. Some 
years ago engines were put in a gunboat which 
could not attain. the required measured mile speed. 
They were compound engines. Various things 
were tried without avail. As a final experiment the 
inside edges of the slide valves were cut away until 
the exhaust began at half stroke in the low-pressure 
cylinder and very little later in the high-pressure 
cylinder, with the result that the engines on the 
next trial easily reached the required number of 
revolutions, and go the situation was saved. 

The facts are very clearly brought out in Professor 
Weighton’s paper. It is found, for example, that 
the weight of steam used per revolution falls as the 
speed rises, which is just as it should be. “The 
physical explanation,” says Professor Weighton, 
“of the fact that the weight of steam used per 
revolution falls as revolutions rise, would seem to 
be found in the shorter duration of the high pressure 
admission pericd at the higher revolutions. This 
shorter duration may be expected not only to admit 
less weight of steam per stroke, but also to some 
extent to lead to a diminished amount of initial 
condensation in the high-pressure cylinder. From 
these causes combined, the steam used per revolu- 
tion will be lessened as revolutions increase.” He 
points out that a higher average pressure might 
be maintained by augmenting the size of ports and 
passages; “but,” he adds, “it must not be over- 
looked that this imaginary condition of matters 
would entail—amongst many other disadvantages 
—larger valves, or longer valve-travel, or both ; and 
this would mean greater friction losses, and there- 
fore enhanced rate of fallof brake horse-power as revo- 
lutions increased, with doubtful benefit in the final 
result.” It is to be noticed that he does not use the 
words wire-drawing; nor does he attach, as it seems 
to us, all the importance which it deserves. The 
velocity at which steam moves through a straight 
passage is so great that the mere duration of the 
interval during which the port is open has very 
little to do with the quantity admitted. It is the 
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hindrance to its motion which is really the principal, 
though, of course, not the only cause of the falling 
off in average pressure.. It is an interesting fact 
that with triple-expansion engines the best re- 
sults were got at 220 revolutions per minute, 
and at 212 with the quadruples. The loss of 
pressure due to port and passage friction was, of 
course, increased by the use of the fourth cylinder. 
The more important conclusions drawn by Professor 
Weightonare that, first, for every reciprocating steam 
engine, when change in power is brought about by 
change in piston speed, there is a certain limit of 
iston speed at which maximum power is attained, 
and beyond which the power will fall as the speed 
ig increased ; and secondly, the maximum economy 
piston speed depends on several factors, the exact 
influence of each of which remains to be ascer- 
tained, but to a very large extent it is determined 
by the mechanical efficiency of the engines. An 
increase in the value of mechanical efficiency will, 
other things being unaltered, not only raise the 
economy absolutely, but will advance the maximum 
economy point on the scale of piston speed. 
Finally, we may say that Professor Weighton 
isto be congratulated on breaking what is very 
largely new ground. As he himself says, further 
trials are needed to elucidate the subject thoroughly 
to be made with engines having different prorortions, 
and we hope that he will not be suffered to lack 


opportunities. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tur last meeting of the Institution of Mechanical 
Engineers for the winter session was held on Friday, 
April 10th, at the Institution’s house, Storey’s-gate. Mr. T. 
Hurry Riches occupied the chair. Two papers were read, one 
on “ The Governing and the Regularity of Gas Engines,” 
by Mr. James Atkinson, an abstract of which is given on 
page 400, and the other on “The Effect of Mixture 
Strength and Scavenging upon Thermal Efficiency,” by 
Professor Bertram Hopkinson, which we shall publish in 
a subsequent issue. The papers were read in succession 
and afterwards discussed jointly. 

The discussion was opened by Mr. J. Emerson Dowson, 
who said it was an interesting fact, as Professor Hopkin- 
son had found, that within certain limits the efficiency of 
a gas engine is higher with a weak mixture than with a 
strong one. He had experienced some difficulty in under- 
standing this. At one time when he first took up the 
question of producer gas he was urged to make the gas 
as strong, particularly in hydrogen, as possible. A mix- 
ture containing as much as 20 per cent. of hydrogen was 
called for, but with the high compression now employed 
20 per cent. of hydrogen would be a drawback. It was 
dificult to realise how a good mean effective pressure 
could be obtained with a weak mixture. Three years ago 
he made experiments to ascertain the effects of mixtures 
of different strengths on the efficiency of a gas engine, 
and he found what Professor Hopkinson found, namely, 
that within certain limits the weak mixtures were the 
best. The gas he used had a low calorific value, about 
120 British thermal units per cubic foot; he was surprised 
to get such results. As regarded the question of 
scavenging, he was pleased to see that Professor Hopkin- 
son had paid some attention to that; twenty years ago 
he advocated scavenging with a view to the use of pro- 
ducer gas. Professor Hopkinson’s experiments referred 
to town gas, and he would very much like to see him 
repeat his experiments with producer gas. He was sur- 
prised that Professor Hopkinson found that although there 
was an increase in efficiency due to scavenging there was 
a decrease due to incomplete combustion. Mr. Dowson 
concluded his remarks by saying that he would be pleased 
to place a gas producer at Professor Hopkinson’s disposal 
if he could see his way clear to repeat the experiments 
with producer gas. 

The second speaker, Mr. Henry Lea, first con- 
gratulated Professor Hopkinson on his wisdom in 
using a gasholder for measuring the amount of 
ga8 consumed by the engine; his judgment, he said, 
was correct, it could not be more so. He noticed 
that the engine Professor Hopkinson experimented 
with took in gas throughout the whole of the suction 
stroke ; the governor had no means of effecting earlier or 
later opening of the gas inlet valve. Gas engines, he said, 
should have free access to air; it was impossible to give 
an engine too free access to air. If this were not done 
it meant that there was not enough mixture for proper 
Compression. He had seen engines labouring for breath, 
and if they had been given a free supply of air better 
efficiencies would have been obtained. He quite agreed 
with Mr. Atkinson’s remarks in the early part of his 
paper concerning close governing; if the governors were 
sven next to nothing to do they would do it easily 
enough. Referring to the curves given in Mr. Atkinson's 
aad showing the gas consumption of engines governed 
by “ hit-and-mise” and by throttle governors, Mr. Lea 
said that he could not understand how it was that such 
asa were obtained. The distance between the two 
ines where widest apart only represented 11 per 
ae in the difference in efficiency. He had 
a e some tests on motor cars having “hit-and- 
pir and throttle governors, taking care that the 

3g 8 conditions for each test were the same— 
ae Same road, and so forth. The engine having a “ hit- 
aa governor did 89 miles with a gallon of petrol, 
99 ‘le the engine having a throttle valve only ran 
mies with a gallon of petrol, a difference of 44 per 


diagrams which Professor Hopkinson had put upon the 
screen that the compression curves were very thick, 
which was due to the light from the optical indicator 
being free to reach the plate all the time. 
compression curve, such as the diagrams exhibited by 


to calculate the area, and he thought it would be a good 
plan to cover up the light spot with a piece of paper 
during the idle strokes. 
indicator it was not customary to keep the pencil at work 
all the time. 
finding the most economical charge of gas for given 
pressures. 


the diagrams of crank effort given by Mr. Atkinson. He 
was unable to understand the curves, as they did not 
appear all to be drawn to the same datum, viz., inertia 
sufficient to give the wheel thirty revolutions, 


cent. He would like to know why there should be such 
a difference betwen motor car engines and stationary gas 
engines. He noticed that Mr. Atkinson pointed out in 
one part of his paper what an advantage is obtained by 
admitting the gas earlier or later in the stroke, but he 
could not see that the new governor described in Mr. 
Atkinson's paper was capable of doing this, for unless the 
valve J, shown in Fig. 3, were closed, the arrangement 
would admit gas throughout the whole of the suction 
stroke. It was, as he had said, bad to admit gas 
throughout the whole of the suction stroke, and with a 
view to admitting the gas at various parts of the stroke 
he had patented a governor which was capable of admit- 
ting the gas at thousands of different points in the stroke. 
Mr. Lea then described his governor gear, and exhibited 
drawings and a model of it. The drawings, which are given 
below, are the same as those exhibited. A is the end of 
the gas engine cylinder; B is the half-time shaft 
revolving in the direction of the arrow; D is the portion 
of a vertical rod which depresses, and in so doing opens 
the gas valve. The mechanism for opening the gas 
valve at different portions of the suction stroke of the 





LEA’S GAS ENGINE GOVERNOR 


piston and for always closing the valve at or near the 
end of the stroke, consists of the following parts :—Upon 
the end of the half-time shaft B is keyed a dise C carry- 
ing a crank pin F, which works a connecting-rod G, the 
upper end of which is connected by a pin H to a radius 
rod I, the outer end of which turns upon a fixed pin 
attached to a bracket as shown. The quadrant M forms 
part of the connecting-rod G. Its upper edge is curved to 
the radius of the push rod N, and has a groove tapered in 
section, as shown at O in the left-hand illustration below, 
which is enlarged in order to show the groove more 
clearly. The push rod N depends from a pin P in the 
end of the lever L. The lower end of the push-rod N 
terminates in a sphere R, which enters the taper groove O 
about half-way down, as shown. The rod § or S! is con- 
nected to the governors, which place the rod N at any 
angle corresponding with or between the lines W and X. 
The lever L turns upon a fixed fulerum pin T, and is con- 
nected by a pin to the rod D. As the half-time shaft 
revolves the crank pin F, in passing downwards from 
F" in the lower right-hand view, and then upwards to the 
position F in the upper illustration, carries with it the 
connecting-rod G, but does not actuate any other portion 
of the mechanism excepting the radius rod I, by which 
the upper end of the connecting-rod G is guided. The 
mechanism is operated wholly while the crank pin is 
passing from F to F', which, being an are of 90 deg., 
corresponds in time with the suction stroke of the piston 
or nearly all of it. During this period the quadrant M 
follows an S-like path, such that at the different angles at 
which the pushrod N is presented by the governors towards 
the quadrant M different times of opening the gas valve are 
the result, but the same time of finally closing is always 
secured. The latter result will be more clearly understood 
from the lower right-hand view, where the crank pin F" is 
shown at a point at which the gas valve is finally closed, 
and in that position the upper curved surface of the 
quadrant M is concentric with the pin P, from which it 
follows that at all angular positions of the push rod N the 
closing times of the gas valve will be identical. 

Mr. E. J. Davis said that he noticed from the indicator 


With a thick 
Professor Hopkinson had shown, it was difficult accurately 


When working with an ordinary 


Mr. Davis also referred to a formula for 


Mr. L. C. Barker asked for some further explanation of 


Mr. H. E. Wimperis remarked that owing to the 
short time left he would only refer to one point in Pro- 
fessor Hopkinson’s paper, and that was to his Appen- 
dix III., where a calculation was given of the real limit- 
ing thermal efficiency for two mixtures of gases working 
on a definite compression. Taking Dugald Clerk’s figures 
for the variable specific heat, and using the nearest 
linear law that represented them, he found that this 
efficiency per cent. was given by the equation 


m t= % ] 
ca {2 ae i 
1 = 7 [ 7000 (1 — m . Ts + 400) 


where 7 was the air standard efficiency and T, the maxi- 
mum temperature of explosion on the ideal cycle. Using 
this formula he found 40 per cent. as the efficiency in the 
case of the strong mixture as against 39 per cent. found 
by Professor Hopkinson, and 44 per cent. for the weak 
mixture compared with Professor Hopkinson’s figure of 
42 per cent. These figures showed very fair agreement 
having regard to the fact that they were obtained by very 
different methods and were based on slightly different 
values for the specific heat. Mr. Wimperis thought that 
this formula might be useful as a method of avoiding 
a good deal of the “ dead-reckoning” which was other- 
wise necessary. 

The authors then replied. Mr. Atkinson said that Mr. 
Lea had remarked upon the excellent method Professor 
Hopkinson had adopted for measuring the gas; he agreed 
that the gasholder was a most suitable apparatus to 
employ. Referring to Mr. Lea’s remarks concerning the 
new governor described in his—Mr. Atkinson’s—paper, 
being incapable of admitting the gas at various points of 
the stroke, he said that if the section of the governor 
given in the paper were referred to it would be seen that 
the gas valve had a certain amount of lap, and it had to 
move about ;;in. before it opened; there was also a 
motion which made the movement of the valve sluggish. 
The valve did stratify the gas. There was good reason 
for the valve being economical, because at light loads 
there was a weaker mixture. When there was a rich 
mixture in a gas engine it was easy to imagine that it 
was impossible to get a uniform mixture throughout the 
cylinder, and the whole of the mixture did not burn ; the 
reverse, however, was the case with weak mixtures. He 
thought that this might be one explanation why weak 
mixtures were more economical than strong mixtures. 

Professor Hopkinson first thanked Mr. Dowson for 
offering to place at his disposal a producer plant in order 
that he might experiment on the thermal efficiency of a 
gas engine with producer gas; he hoped that he would be 
able to avail himself of the offer. In his experiments 
dealt with in the paper he used town gas, because it was 
most readily obtained and measured; there was less 
volume to be dealt with. Referring to the point raised 
by Mr. Dowson with reference to the combustion of the 
charge following a scavenging stroke being incomplete, 
he said that he could not give a satisfactory explanation 
of the cause; possibly the piston being colder had some- 
thing to do with it. Mr. Lea had referred to water 
vapour lowering the calorific value of the gas; he did not 
think that it had muck effect; there was not enough 
water vapour to make much difference. Mr. Davis had 
mentioned that the compression curves of the indicator 
diagrams which he had put upon the screen were too 
thick, and suggested that the light should be covered 
during the idle strokes. As a rule this was done, but it 
happened, in the case of the particular diagrams which 
had been shown, the light was not covered during the 
idle strokes; he did not think, however, that it made 
much difference, as when integrating it was an easy 
matter to strike a mean on the thick line. 

The meeting then terminated. 








COPPER SUPPLIES IN 1907. 


Tue rapid fall in the price of copper which occurred during 
the latter part of the year 1907 has relieved the consumer 
of much anxiety concerning the future of this metal, for 
it has proved that the American financiers who control 
the operation of the Amalgamated Copper Company of 
New York are not yet able to maintain copper at £100, 
or even £80 per ton, in face of a declining demand for the 
metal. 

The rise in the price of copper, which commenced in 
1905 and continued up to February, 1907, when the metal 
sold for £108 10s. per ton, was, no doubt, chiefly due to 





the extraordinary demand arising from great activity in 


all branches of the engineering industry. The fall from 


the high level of £110, touched in March, 1907, to £62— 
the price at the end of December, was equally striking, 
and was strong evidence of the extent to which the 
natural laws of supply and demand still rule in the copper 
market. 
only covered their bare requirements, and reduced their 
consumption of this metal to the lowest possible limits 
by substitution of other cheaper metals and alloys. When 
the influence of a general decline in trade activity was 
added to this restricted use of the metal, the mine owners 
and holders of stocks of bar copper were obliged to capi- 
tulate, and to reduce the price in order to dispose of the 
metal. 
market is much easier than it was twelve months ago, 
the situation is still a delicate one for the large consumers, 
since any marked increase in the demand for copper is 
certain to send up the price above its present level of £62 


Buyers, with copper selling over £80 per ton, 


Although the present position in the copper 


r ton. 
The valuable statistical return just published by Messrs. 


H. R. Merton and Co., covering the copper supplies of 
the world during the past eighteen years is, therefore, of 
exceptional interest, and the figures contained in it are 
worthy of the most careful consideration of all large con- 
sumers of the red metal. 
that the aggregate copper production of the world has 
only increased by a little over 2000 tons in 1907, as com- 
pared with increases of 32,000 tons in 1906 and 38,000 


From this return we learn 








tons in 1905. 


The chief decline has occurred in the out- 
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put of the United States mines, which show a falling off 
of 14,000 tons, while the Mexican mines have failed to 
attain their output of 1906 by 4000 tons. This decrease 
in production of over 18,000 tons has occurred; it must be 
noted, in the mines which are largely controlled by the 
Amalgamated Copper Company of New York, and is 
evidence of an attempt to curtail supplies, in face of a 
collapse in price and a falling demand for the metal. 
The countries outside the American control have, however, 
largely increased their production, Japan and Australasia 
showing the most notable increases, while Russia 
and Peru show smaller increases of 4520 tons and 
2070 tons. \ 

The total increase of these outside countries is over 
20,000 tons. This wipes out the decline in the output of 
the American and Mexican mines, and converts a deficit 
of 18,620 tons into a gain of 2335 tons. In spite of this 
decreased output, the copper mines of America and 
Mexico produced in 1907 over 457,000 tons, or more than 
three-fifths of the total world output of the metal. These 
figures show how largely the American financiers are 
interested in the course of the copper market, and in the 
price obtained for the metal. 

The difference in their gains when copper sells at £50 
or £60 per ton, in place of £80 or £100, is simply enormous. 
The lowest price touched by standard copper within the 
last thirty years has been £40 6s. in 1886. Taking this 
as the cost price of copper, after paying all mining and 
smelting charges, and yielding a fair return on the invested 
capital, a simple calculation shows that in the years 1906 
and 1907, with copper averaging £86 16s. per ton, the 
profits over and above the returns of 1886 to the American 
financiers and stockholders must have amounted to the 
huge sum of £42,873,000, or over £21,000,000 per year. 
A fall of £10 per ton in the price of copper, in fact, means 
to them a loss of £4,500,000 per year. These figures bring 
home to the consumer in this country the vastness of the 
American financial interests at stake in the copper mining 
and smelting industry, and indicate the source and strength 
of the motives which govern all attempts from the other 
side of the water to manipulate a rise in the price of the 
metal. 
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OBITUARY. 


MATTHEW H. LARMUTH. 


MATTHEW HENRY LARMUTH, who died recently at his 
home in Pendleton, at the age of 76, was the senior surviving 
partner in the firm of Thomas Larmuth and Company, Tod- 
leben Ironworks, Salford, Manchester. The firm was estab- 
lished as long ago as 1837, and has occupied its present works 
since 1865. Mr. Matthew Larmuth was of a retiring dis- 
position, and greatly respected by all with whom he came in 
contact. His illness was brief. He is survived by his 
brother, Mr. L. Hamilton Larmuth, who with his three 
sons takes an active interest in the firm’s affairs. 


HYDRAULIC SHEARING MACHINE. 


A NEW hydraulic section bar shearing machine, specially 
adapted for shearing, without distortion, joists, channels, 
zeds, bulb angles, tees, hatch rests, angles, and other 
sections, right or left-hand, and either square across or to 
any angle up to 18 deg., has recently been patented by Smith 
Brothers and Co., Kinning Park, Glasgow. A view and 
drawing of it are shown on this page. The machine is 














Fig. 1—HYDRAULIC EHEARING MACHINE 


capable of the heaviest work ordinarily required in shipyards 
and bridge-building establishments. It shears any size of 
joist up to 16in. deep, any size of zed, channel, or bulb angle 
up to 15in. deep, and angle bars up to Sin. by 6in. by lin., 
also standard sizes of T-bars and hatch rests. This variety 
of duty is made possible by an adjustment of blades forming 
the anvil block to suit each particular section to be dealt 
with, and the adjustment is easily effected. 

The sectional drawings show the disposition of a number of 
typical bar sections when adjustment has been made, and the 
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| being perfectly in line they are checked underneath, and thi 
check fits into a co.responding check on the machine The 
blades are also clamped from behind by adjustable ‘slides 
A few of the bottom blades are made of various thicknosg.. 
and these can be taken out or put in quickly, as requinat’ 
when the section of joist or zed bar to be sheared jg larger 
or smaller than that being operated upon. All sections of 
channel, bulb angle, tee, hatch rest and angle bars, cay = 
sheared without changing any of the bottom blades, Th 
side knives are adjustable horizontally from both sides to = 
the various widths of bars; and the bottom blades are 
adjustable vertically to suit bars with various depths of 
flanges. The adjusting gear in the way of hand wheels 
sprocket chain connections and screw spindles, as wil] be 
gathered from the sectional drawing, is simple, sensitive, ang 
easily manipulated, the change from one variety and size of 
section to another widely differing being rapidly effected, 
The body of the machine is made of cast iron, and the 
hydraulic cylinder is supported by four round columns of 
Siemens mild steel. On the top of the main hydraylic 
cylinder a drawback cylinder is fitted for raising the shearing 
slide when the operation of cutting the bar has been com. 
pleted. Our representative inspected the machine while jt 
was operating on a variety of bar sections, a number of which 
are shown on the photograph from which Fig. 1 has been 
prepared. These have been sheared at both ends by the 
machine, some at an angle and others square across, and, like 
the bars actually sheared in the presence of our representa. 
tive, are remarkably clean cut, and exhibit no indications of 
distortion. The machine seen in operation, and herewith 
illustrated, is the first that has been made, but, judging by 
the thorough tests which it has undergone in the makers’ 
works, the machine should be of great utility in works where 
various and heavy bar sections have to be dealt with, 


SKEGNESS WATER SUPPLY. 


AN interesting event occurred in connection with the water 
supply of Skegness on the 6th inst., when the water from the 
new works at Welton was for the first time turned into the 
service tank from which the town is supplied. The ceremony 
of opening the valve on the main from Welton was performed 
by Mr. Percy Griffith, M. Inst. C.E., F.G.S., of Westminster, 
the engineer to the Skegness Water Company, who is respon- 
sible for the design and carrying out of the new scheme, and 
| as the Urban District Council of Skegness are proposing to 
| take over the undertaking on the completion of the new 
| works, some representative members of that body were 
| invited to attend this important function. 
| Under the Skegness Water Act, 1905, it was provided that 

from and after the starting of the new supply a new scale of 
charges should come into force, an increased revenue being 
more than justified by the heavy capital outlay involved by 
the new scheme now approaching completion. It was also 
required by the Act that, after the new supply was once 
available, the water from the old works, which was highly 
charged with saline constituents, should no longer be used 
for the supply of the town. 
| Although the pumping station is only partially completed, 
| sufficient of the machinery is now available to secure a con- 
stant supply of water from the same source. The new 
scheme, which has been carried out by the Earl of Scar- 
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bar is ready to be operated upon by the machine. ’ The bars 
to be sheared are supported externally on three sides by 
double blades, and the large blade attached to the top ram 
and slide forms a punch, cutting a piece completely out of the 
bar, about 1fin. broad, and the full width of bar, leaving 
both sides of the latter—no matter of what shape or thickness 
—free from distortion. The bottom, or anvil block blades 





are made up in book form, and firmly clamped together frem 
two sides, forming a solid block. To ensure the blades 








Swain Sec 


Fig. 2~-MACHINE FOR SHEARING ROLLED SECTIONS 


borough, comprises a well and boring situated at Welton—® 
village seven miles north-west of the town—a service reseI- 
voir one mile beyond the pumping station and a supply main 
connecting the new works with the service tank at the 0 

works. The pumping machinery consists of a duplicate 
suction gas plant, gas engines, and three-throw pumps, eae 

of a capacity of 20,000 gallons per hour. The service resef- 
voir, situated on a hill at an elevation of 200ft. above 0.D. 


| has a capacity of 400,000 gallons, and is subdivided into two 
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compartments to facilitate cleaning. The main is 10in. in | 


diameter throughout, and is provided with the necessary 
sluice valves, air valves, and wash-outs. 
fixed at the Skegness end of the main in sucha position as to 
give a constant record of the consumption of water through- 
out the twenty-four hours and also throughout the year. 
This will be of value in revealing waste, and will also be use- 
ful in showing the exact variations in the demand and the 
summer maximum. It has been a matter of peculiar diffi- 


culty to ascertain the actual consumption during the height | 


of the season, and particularly on the August Bank Hol day, 
when Skegness usually contains from twice to two and a-half 
times its normal or residential population, and the necessity 
for providing a water supply equal to such an excessive 
maximum demand, has involved the construction of works 
with a capacity far larger than would otherwise have been 
necessary. This feature of the case is well illustrated by com- 
paring the capital cost of the new works with the normal 
population. The total outlay which, owing to favourable 
tenders, proved much less than was originally estimated, has 
amounted to about £24,000, and, on a normal population of 
1000, this represents a ratio of £6 per head, due entirely to 
the extreme variation between the summer and the normal 
demand. 

In connection with the contemplated purchase of the 
undertaking by the Urban District Council, it is interesting 
to note that, owing to the operation of the sinking fund, 
the immediate effect of the transfer will be a considerable 
increase in the charges on the rates—estimated at 9d. in the 
pound—and it is a seridus question for the ratepayers as to 
what period will elapse before the undertaking so develops as 
to be self-supporting. 


TRANSVAAL MINING IN 1906-7. 


_THE annual report of the Transvaal Government Mining 
Engineer gives a useful record of the year’s progress. The 
report deals with the period July Ist, 1906, to June 3ist, 
1907, and from it we gather that the output for that year 
was :-— 


Year 1905-7, Year 1905-6. Increase, Decrease, 
; € £ £ £ 
Gold 26,640,490 22,087,937 4,552,553 
Silver 92,874 70,704 22,170 
Coal .. 796,361 837,176 40,815 
Diamonds 2,203,511 968,229 1,235,282 
Chemicals, &c. 27,884 32,002 4,118 
Stone, bricks, 4 , 
Salt, &e, ‘ 202, 305,567 102,764 
Lime .. 57,516 69,973 11,957 
{ opper 36,703 11,011 25.692 
Tin 27,184 4.474 22,710 
lead . 18,584 2,704 15,880 
Magnesite 4,106 506 3,600 
Asbestos 3,655 es a 3,655 
Antimony 127 "127 
Iron oxide paint 7 867 
Totals 30,111,798 24,390,590 5,881,669 160,491 


Net increase, 5,721,208. 

The most important increase is that of the gold output. 
For the period under review the Transvaal produced 29°902 
Per cent. of the world’s output, as compared with 26°824 per 
cent. in the preceding year. The increase of the silver output 
18 said to be entirely due to the gold production, the whole 
amount being contained in the gold bullion recovered by the 
mines, no silver mining having been carried on. The de- 
_— in the value of coal mined and sold is due to the 
a. in the average price of the product, the output 
whilst ny: to 2,912,083 tons, an increase of 160.947 tons, 
is =o my average selling price had fallen from 6s. 1°08d. to 
Ta - per ton at pit’s mouth. This decrease of nearly 
ot abby 1s a serious matter for the collieries, and a 
ae 1on has been in operation for the past few months | 
bles. to raise the prices. As several of the important 
ra on have remained outside the ring, and, whilst prices 
on raised, the output of the “combine ’’ collieries has 

e per ghe. the prospect of maintaining a higher price 

veat] ot appear to be probable until the demand for coal bas | 
8*eatly increased owing to extended mining operations. The | 


A Venturi meter is 


| up generally. 


average cost of transporting a ton of coal to the mines was 
| 6s. 4d. 

| The decrease in the outputs of chemicals, stone, &c., and 
| lime were due to the local depression and the consequent cur- 
| tailment of building operations. The outputs of base metals, 
whilst showing the present comparative insignificance of the 
industry, indicate a healthy outlook for the future, and 
large increases will, it is said, be apparent during the present 
year. 

The total revenue of the Mines Department was £1,154,235, 
| and as the expenses of administration amounted barely to 
£46,000, about £1,108,000 was available for the revenue of 
| the country from direct taxation of the mining industry. 


The total number of workmen on the mines and works 
were :— 
1906-7. 905-6. 
White men 18,935 19,541 
Native do. 137,052 110,721 
Chinese do. 51,517 02 
Total 207,517... . 182,614 
The amount of salaries and wages paid to them were :— 
1906-7. 
White men’s salaries 1,075,200 
White wages aK 5 .. «. 5,785,390 
Native do. * " e aise e eYiniwe- Saha ta a 
Chinese do. : ER 
Total £11,653,603 


compared with £11,306,346 for 1905-6; so that the total 
amount paid as salaries and wages and for stores during 
1906-7 was £20,101,183, compared with £20,554,620 during 
1905-6. The decrease of £453,500 was due to the almost total 
absence of constructicn work, which also accounts for the 
lower number of white men employed on the mines. 

The returns of machinery erected—exclusive of the build- 
ings covering the same—show an increase in value over the 
previous year of £1,094,473, the respective total values being 
£24,105,777 and £23,011,304 ; this is after allowing deprecia- 
tion on the value of the machinery previously laid down. 

During the twelve months there were 1555 accidents 
reported to the Inspectors of Mines, involving the deaths of 
82 white men, 471 natives,and 283 Chinese, and injury to a 
further 198 whites, 614 natives,and 383 Chinese—a total of 
846 lives lost and 1195 men more or less seriously injured, 
This shows a slight improvement over the previous ‘year, 
when there were 1657 separate accidents, involving the loss of 
919 lives, besides 1288 other casualties. It is interesting to 
note that the whole of “ failure of machinery ’’ accidents 
occurred on private works; there were none on the mines. 
The boiler accidents were all cases of burst tubes. The death 
rate per 1000 persons at work below the surface, from 
accidents, on all the mines in the Transvaal was 6°181, as 
compared with 7°666 for the year before. 





UNIVERSAL SURFACING AND BORING 
MACHINE. 


A MODIFIED type of surfacing and boring machine, made 
by George Richards and Co., Limited, Broadheath, near 
Manchester, is shown in the illustration above. It 
is built in three sizes to face and turn flanges 22in., 30in., 
and 35in. diameter. The No. 1 size is illustrated. The 
firm’s latest improvements consist in gearing the facing 
head direct for facing and boring operations, and an 
additional pair of gear wheels is provided on the spindle 
frame for providing suitable speeds to the spindle for drilling 


| and machining brasswork, thereby widening the scope of the 


machine. The top surface of the bed has also been 
increased in width, and is arranged with square instead of 
V-slides; while in order further to fit the machines for 
heavy cutting at high speeds, they have been strengthened 


and by means of a positive feed motion eight rates of feed 
are given in the longitudinal, transverse, and vertical 


| directions, the feeds being instantly changeable or reversible. 


Like all machine tools built by Messrs. Richards, these tools 
are made to guarantee limits of error. 


All motions are automatic in both directions, | % 





MODERN ARMOUR AND ITS ATTACK.’ 
By Captain T. J. Tresipper, C.M.G, 


The resistance ot armour plates to perforation by projectiles may 
be divided into three classes :—(a) Rigid and concentrated. (bh) 
Yielding and distributed. (c) Combination of (a) and (/). 

In class (a) the molecules of the plate very strongly resist altera- 
tion of their relative position, but are incapable of retaining their 
inter-cohesion when that relative position is forcibly changed. 
Steel plates that are hard throughout are examples of this class. 
They present a high resistance per unit of area actually attacked, 
but do not distribute the work of resistance to perforation much 
beyond that area. Their FS * relies principally on the F element. 

Plates that are tough throughout are examples of class (h). 
These offer less resistance per unit of area actually attacked, but 
utilise very largely the resistance of the metal outside that area. 
In this class of material the molecules less strongly resist alteration 
of their relative positions, but are capable of retaining their inter- 
cohesion when that relative position is forcibly changed to a 
substantial extent. Their FS relies largely on the S element. 
The essential difference between classes (a) and (4) is pot one of 
strength, nor necessarily one of hardness, but one of structure. 
Class (a) materials must have a crystalline structure ; those belong- 
ing to class (4) should have an amorphous one. 

Consider the case of two plates of equal thickness, one a sample 
of class (a) having a breaking stress of 100 tons per square inch, and 
the other of class (+) with 50 tons per square inch ; and suppose both 
to be incapable of cracking and to be normally attacked by the 
same unbreakable projectile at equal increasing velocities. Which 
will suffer perforation earliest? Probably the hard plate; for, 
although it can muster 100 tons per unit called upon, it calls upon 
so few units that the total force exerted by the shell divided by 
this number may exceed 100 tons before the same force divided 
by the larger number of units called upon by the soft plate exceeds 
40 tons. Moreover, all the work stored up in an unbreakable pro- 
jectile has to be done on the plate, and must be balanced by the 
sum of the forces necessary to displace each displaced molecule of 
plate metal multiplied by the distance through which each force 
acts. Each molecule of the hard plate may take a double force to 
displace it, but the bulk of the force only acts through the distance 
necessary to produce rupture, and this will be quite a small 
distance with a hard plate, and a substantial distance with a soft 
one. 

So far, on the assumption that the projectile is unbreakable, 
the balance of advantages seems to lie with the soft plate, apart 
from the fact that it is not liable to crack, which the all-hard 
plate is. There are, however, one or two considerations which 
introduce a practical modification into this comparison. One is 
that it is not always convenient, and sometimes it is not possible, 
to permit the substantial deformation the capability of under- 
going which, without rupture, is the feature of the soft plate. A 
more or less rigid resistance is essential, for instance, in the pro- 
tective armour of many gun positions, where quite a small deforma- 
tion would jam the mounting and put the gun out of action. 
Under such circumstances an all-hard plate might find employ- 
ment if we could make one that would not crack. Another modi- 
fying consideration is that the distribution of work and the 
material displacement on which class (4) relies take time, and 
therefore are less pronounced advantages when the projectile’s 
energy is principally due to high velocity than when it 1s more the 
result of large weight.+ 

Modern face-hardened plates come under class (c). The hard 
layer adds to the general rigidity, but while by so doing it 
diminishes S, it is doubtful if it adds anything to F, although it 
very greatly increases the pressure at the first instant of impact 
when the point of the shell, if uncapped, is without lateral support. 
It alters the shape of the pressure diagram, so to speak, without 
adding anything to its area—see Figs. 12, 14, and 15. As the 
hard layer does not involve liability to cracking of the whole plate, 
the hard-faced plate, even against unbreakable shells, has advan- 
tages for shields whose substantial deformation would be fatal. 
Seeing that class (/) plates, however, can be made to combine high 
values of both F and 8, there would probably be but little scope 
for hard-faced plates if projectiles could not be broken; but 
against breakable shells they have a great advantage in the fact 
above alluded to that they introduce high stress intensity at the 
first moment of itupact, when the shell’s delicate point, if uncapped, 
is very weak. High stress intensity that is reached at any later 
stage of impact does not find the point without lateral support, 
which is the reason it is so important that in a plate designed to 
break projectiles there should be no soft layer whatever in front of 
the hard one.* It was owing to their power of breaking projectiles 
that hard-faced plates held the field before the general introduc- 
tion of caps, and, although since that time they continue to hold 
the field, it is principally to impose upon an enemy the incon- 
venience and expense of capping all his A.P. shell. 

Caps play such an important part in the present-day attack of 
armour that it is desirable to devote some space to their discussion. 
Let us first consider the manner in which an uncapped pointed 
projectile behaves on impact with a hard face, and then pass on 
to discuss the purpose a cap serves, and how it serves it. 

At the moment of first impact of an uncapped pointed projectile 
of given weight and calibre on a hard face, an ‘‘ end-on ” pressure, 
dependent directly on the square of the velocity and inversely on 
the amount of yielding of the plate, is applied to its point. This 
pressure it will be strong enough to bear if V does not exceed a 
certain value, which may be called the first critical velocity. Up 
to this value of V the projectile needs no cap, because it is strong 
enough without one. All the work is done on* the plate, which 
receives an indent almost as if it had no hard face ; this indent 
may amount to perforation if the plate is thin enough and well 
held up. The projectile should remain intact. 

Immediately V is increased beyond the first critical value— 
though it may be by the addition of only a single foot-second— 
matters undergo a radicalchange. The initial pressure reaches an 
amount in excess of the maximum that can be supported without 
fracture by the projectile’s point, which cons.quently fails and 
involves the destruction of the whole shell. This, in flying to 
pieces, absorbs so large a portion of the whole work that it leaves 
but little to be done on the plate; so the latter suffers to a very 
small extent, and very much less than at the preceding lower 
velocity. 

As the speed of attack is increased still further the wrecking of 
the projectile is more and more complete, and the amount of work 





* Institution of Naval Ar hitects. 
* The symbols used throughout this paper and its appendices have the 
following meaning :— : 
W = weight of p~ojeetile in pounds. 


D = its calibre in inches. 

L = its length in inches. 

F = the mean value over the distan e of arrest of the end-on 
pressure in tons. 

t = thickness of plate in inches. 

V = striking velocity in feet per second. 


S$ = distance in which projectile is brought to rest in inches. 

+ A 2:24in. shell of 6 Ib. at 3000 f.s. and a 12in. shell of 850 Ib. at 583 f.s. 
have equal energy per inch circumference. A hard-faced thin plate would 
give good results against the former, although small uncapped projectiles 
are less easily pulverised on a hard face than large ones, but would make a 
very poor show against the latter. With a strong, tough, homogeneous 

late, erected so that it could accept deformation, the difference would be 
just the other way. 

* A case is remembered of a treated compound plate where the face had 
ood punch-breaking hardness about y;in. below the surface, which was 
itself soft. It was perforated by projectiles it would certainly have 
defeated if the thin colt taper whit helped the shell like a cap—had been 
removed. 

* The difference between “on” and “by” is important. All the work 
stored in a projectile must be done by the plate that stops it; but the 
amount done on the plate will be less than the whole by the quantity, if 
any, that is done on the projectile. 
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absorbed by it increases also, but by no means in proportion to the 
increased total. More and more remains over, therefore, to be 
done on the plate, which accordingly suffers more and more till at 
last perforation is effected. This perforation is not in the form of 
a clean parallel hole, but a rough conical one of great size at the 
back, from which a large cone-shaped disc is smashed out. 

The ee of velocity being still continued, another 
critieal velocity—which may be call 
tremely high one—is eventually reached, when the projectile, 
though uncapped, is able to stand the initial compression stress, 
either because of the extra rigidity im 
molecules, or b of this combined with an actual reduction of 
pressure. It then goes through unbroken, and leaves a clean 
hole, 

The nature of the uncapped projectile’s failure between the first 
and third critical velocities may be confidently stated to be the 
following :—A small piece of the extreme point in the form of a 
dotble-ended cone is driven back into the head, and splits it like 
a wedge—Fig. 1. This initial split is succeeded by numerous 
others followi 
maintaining a direction approximately parallel to the rear surface 
of the originally-formed double cone. 
mag is arrested it causes a surface of cleavage say at 1, 1 





ig. 23 nevertheless, the point enters the plate and the shell is | 
again arrested as at the points 2, 2, 3, 3, and so on, each time | 
cleaving along a new conical surface, extremely near the previous | 


one at first, and a little more widely spaced later on. The result- 
ing conical lamine thus initiated break up and fly tangentially to 
the plate as fast as they form, so that the rear part of the shell is 
a piled up” on 

an actual resul 


It will be observed that the mischief originates close to the | 
point, and that the fatal first wedge does its work by bursting | 
rtion of the head just bebind it. If this portion | 


laterally the 
were fitted with a reinforcing ring of adequate strength—Fig. 4 

the wedge could not be driven back, and the point would be saved. 
A larger wedge, shown by dotted lines, would then try to burst 
the head further back, and another reinforcing ring would be 
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required—Fig. 5. But the projectile is larger and stronger here, 
so the second ring need not be so strong as the first. Imagine this 
process repeated, of larger and larger wedges counteracted by 
weaker and weaker rings, till a part of the head is reached where 
there is a mass and strength enough to need no reinforcement. 
The system of rings is then like Fig. 6, and, if all the separate 
rings are united into one wide ring of varying thickness, the dotted 
line of Fig. 7 results which shows a section of a Firth 
cap after being experimentally crushed to the level of the shell’s 
point by a single blow of 26-5 foot-tons. From this it will be seen 
that the main function of the cap is that of a series of reinforcing 
rings, whose thickness, and therefore strength, should be propor- 
tioned to the amount of reinforcement needed at each part. 
Figs. 8 to 11 show various other 6in. caps before and after being 
crushed by a single blow of energy proportioned to the cap’s 
design. 

Postponing for a moment the consideration of the design of the 
cap, it is important to note how its efficiency depends on the pro- 
jectile having adequate velocity. Three critical velocities have 


been mentioned ; the first being that which raises initial intensity | 


of compression stress above the limit the uncapped point can 


stand, and the third that which, either by reducing initial pressure | 


or by raising the strength of the shell, or both, enables the un- 
capped point to bear the compression stress it is subjected to. (A 
tallow candle, driven undeformed through a wooden board, is an 
excellent illustration of the third critical velocity.) Below the 
first and above the third critical velocity the projectile needs no 
cap, because it is strong enough without one. The support 
afforded by the cap obviously depends on its resistance to stretch- 
ing in the time available. The shorter that time the more power 
will be needed to make the cap stretch within the limit of it. The 
time concerned is inversely proportional to the striking velocity. 
Therefore the greater V is, the more reinforcement of lateral 
strength will the cap afford to the projectile, and, inversely, the 
smaller V is, the Jess efficient will the cap be. It is easy to see, 
then, that there must be a velocity which is only just high enough 
to enable the cap to give adequate reinforcement. This may 
called the second Critical velocity. : Se 
Recapitulating, we may state that, in the attack of a hard-faced 


plate with increasing velocities—the first critical velocity is the | 


minimum value of V which raises initial intensity of compression 
stress beyond the limit the point of the uncapped projectile can 


the third, and is an ex- | 


by inertia to its | 


each other in the order of the numbers in Fig. 2, | 


he idea is that when the | 
| that it is low enough to make the cap unnecessary. 


the front part as in Fig. 3, which was sketched from | 
t. 


} a 
| bear without fracture.* The second critical velocity is the mini- 
mum value of V which enables the cap to adequately reinforce the 
rojectile’s point so that it can bear a higher initial stress without 
racture.* The third critical velocity—much higher than the 
| other two—is the minimum value of V which nahien the point 
| of the uncapped projectile to again bear without fracture the 
stress intensity it is subjected to. 
| The third critical velocity undoubtedly exists, as otherwise a 
| soft candle could not be driven undeformed through a wooden 
board,} the explanation of which phenomenon affords room for 
much interesting discussion. If there is nothing the matter with 
| the plate this velocity may be expected to be a very high one. 
| The second critical velocity appears to lie, poset Soe to quality 
be late and quality and design of projectile and cap, between 


| 


1650 and 1800 f.s. 

The first critical velocity has been noted as high as 1620f.s. 
| with a 4-7in. Krupp shell and a 6in, Harveyed plate, but against 
| a modern Krupp plate, with a proper depth of hardness, it would 

probably be very much lower. If, then, acapped shell in 
perforating unbroken at 1600 f.s., or less, it does not follow, as is 
often argued, that that velocity is high enough to make the cap 
efficient ; for, with an inferior plate or a superior shell, it may be 





be may now consider the design of the cap and its effect upon 
results. 

| Up till recently the writer held the opinion that the lateral rein- 
| forcing action of the cap, already referred to, was the only action 


| of importance it performed. This opinion, however, he has now 


modified after further detailed study of the problem, very much 
assisted by the working out of stress diagrams, of which Appen- 
| dix B contains some examples. He still thinks that this reinforcing 
action, if in large quantity—as in the case of a substitute for a 
cap, consisting of a large wrought iron plate, placed in front of a 
hard face—would not need supplementing in any way,’ but itis 
impossible to deny that it is supplemented in fact, whether it needs 
it or not. 


When the cap and plate first come into collision a high stress | 
intensity occurs for both. Does the cap—(1) yield to this by being 
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intensity, in the hope that the plate would yield 
the projentil did. "This hope was realised at the comme) blor 
when plates were soft and homogeneous. Then came th — 
facad compound pate, which put up the standard - Steg|. 
intensity to more t! the chilled cast iron projectile could 
The reply was the forged steel shell, which brought victo ; 
more to the side of the attack. The defence retorted with 
all-steel plate with super-carburised and chilled face. raisi tt, 
intensity again to a point at which the shell was the firnetia ee 
way. Now the projectile gives battle with its nose swathed” 
steel bandage to increase its power of bearing stress intensity .* 
this expedient, for the time at least, has restored its paises. and 
It will be seen, then, that from the first the shell has been ¢ 
one to make power of bearing stress intensity the issue pols 
decided ; and it certainly never assumed a cap with the potit, 
of disteibuting pressure instead of concentrating it. A rea 
to a flat head would have been the most effective way of ries 
that. . Nevertheless, the eap does distribute pressure invidennt 
and it is not impossible that, in view of its small size, jt would not 
give adequate reinforcement, except at a much higher velocit a 
it did not. The cap as a reducer of stress intensity assists ibe 
and shell alike, so the shell derives no differential benefit ont 
in that capaeity ; but it gives to the shell alone additional stre h 
to bear compression stress, and that is where its advantage oe 
latter — in. kde : 4 
If, in ition to laterally reinforcing the projectile’s poj 
cap itself wera to disintegrate the hard face ot the plate Potent ~ 
shell arrived, another reason would be furnished to explain the 
reduced liability to rupture of a capped shell. The writer or 
ever, is inclined to think that a velocity high enough to save the 
soft cap from complete deformation would, @ fortiori, be high 
enough to save the shell’s point from pulverisation. {t would ‘ 
fact, be not less than the third critical velocity—which, if j, 
thought, must always greatly exceed bare perforating velocity 
and then the cap would be unnecessary. 
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That the kinetic energy possessed by the cap when :ttached ty 
the shell is not an essential is proved by the fact that « Yin, W.| 
plate placed in front of a hard face gives perfect protection from 


Fig. 12. 
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flattened as in Figs. 7 to 11 before the hard face of the plate is dis- 
integrated ; or (2) does inertia so support it—as in the case of the 
candle experiment—that it pierces the hard face without being 
deformed itself ; or (3) do deformation of the cap and disintegra- 
tion of the hard face go on simultaneously ¢ 
answer is that (1) occurs up to a certain velocity ; then (3) as 
velocity increases; and, finally (2) when velocity becomes very 
high indeed. 

If the lowest velocity at which (3) begins exceeds practical fight- 
ing velocities, then the cap should be designed as a lateral rein- 
forcer only —that is, it should have, to begin with, one of the forms 


of the crushed caps shown in Figs. 7 to 11, because it is wasteful of | 


the shell’s energy to call upon it to do this preliminary flattening, 
which might better be done in the factory. More than this, the 


| extra resistance to stretching from a state of rest the cap has in | 
| virtue of the inertia of its molecules is lost if the crushing is done | 


| against the plate, as just when their reinforcing action is called 
| for these molecules are already in rapid motion in the direction 
stretching gives them. 

If, on the other hand, practical fighting velocities enable the cap 
to act as in (2), or even as in (3), then it should be sharp pointed 


design, and still less for a round-headed design, in either case. 
To understand this matter thoroughly, it is necessary to go 
| back to the reason for using ogival-headed projectiles at all. 


Why was a sharp point ever given to an A.P. projectile? The | 


answer is, to concentrate compression stress and give it high 





* The first and second critical velocities may in some cases overlap, so 

| that there may be no velocity high enough to break the uncapped projec- 

tile and yet at the same time low enough to render the cap inefficient. In 

such cases a capped projectile is saved from fracture of its point at all 

velocities. In other cases—dependent on qualit y of projectile, gr and 

cap—there may be a small range of velocities that are too high for the 

uncapped projectile to stand without fracture, and at the same time too 

low to render the cap efficient. In such cases the projectile will fail to 
hold together over this range of velocities whether capped or uncapped. 

| + This is not merely a reference to an old legend that all have heard. of 

but few have verified. Among the numerous experiments carried out for 

the purposes of this r the “‘ candle and board” legend was put to the 

| test, and it was found that marked decrease of deformation in the candle 


| attended moderate increases of velocity. 


\ 
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The probably correct | 


| in order to ensure the greatest amount of pressure concentration. | 
The writer sees no theoretical justification for the obtuse-pointed | 
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pulverisation on impact. This can only act as a lateral reinforcer, 
for of kinetic energy it has none. The writer’s own punching 
experiments also prove clearly that high velocity per se is not an 
essential. The cap on a punch is quite efficient when velocity of 
impact does not Abed $e few feet per second, provided its 
| diameter is not too scanty. The W.1. plate quoted above is 
analogous to a cap with a diameter of several feet, and so 
| should be independent of velocity as well as—as proved—of kinetic 
energy. Caps of usual form, however, have far too small a 
' diameter to give adequate reinforcement by their resistance 
| to slow stretching, and the writer believes it is for this reason: 
alone that they fail to save the pcint of the shell until a certain 
| velocity had been reavhed. If considerably more diameter were 
| allowed to caps, their inefficiency at low striking velocities would 
probably diminish and possibly disappear. : 
But the fact that the success of the cap does not depend on it 
is no justification for disregarding its kinetic energy. If this 
energy were very great, owing to extremely ge velocity, there 
can be no doubt the flattening of the cap would not be complete 
before the occurrence of failure in the plate’s face ; in such a case 
| the projectile on its arrival would find some of its work done for 
it. ‘There are reasons, however, for believing that such velocity 1s 
not attained in usual practice. Chief among them is the fact that 
when an uncapped projectile is pulverised on impact—which, it 1s 
thought, implies higher stress intensity than is involved in the 
| flattening of any cap—a portion of the original face of the plate 
some inches in diameter is commonly found to have been driven 
back intect, showing that it has been able to bear all the stress 
| intensity of the earlier stages of impact, and has only yielded by 
its peripheral attachment to the plate giving way under the large 
amount of total pressure that is of later occurrence.” j 
The writer, therefore, prefers to hold for the present the view 
| that the main function of the cap is lateral reinforcement of the 
weak point of the shell; that incidentally it reduces stress 
intensity for both plate and projectile, and that, at current 
striking velocities, no serious preparatory work is done by it on 
the plate before the arrival of the shell itself. E 
Experiments might with great advantage be made to test against 
each other the two extreme forms of cap, namely, one with a at 
head of the greatest admissible diameter projecting very slightly 
beyond the point of the shell, and the other with an ogival point, 
like that of the projectile, and projecting 2in. or 3in. in advance 
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it, If the former proved as good as the latter, it would be 
of th while to try the effect of making it of a stronger material 
wort teel, for, although the long-pointed cap must be highly 


a steed 
than mie coer not follow that the flattened one need be more than 
? 


Sie ie Yoregoing remarks have reference to impacts normal to 


, > plate. The subject of oblique impact, though ver. 
the thes of pap intricate that considerations of space spediade 
ap 9M a brief mention of it in these notes. — 

"Taie are two kinds of oblique impact, of which only one—that 
f the inclination of the trajectory to the normal to the plate—has 
of herto been generally recognised. In this kind the apex of the 
as it is practically, if not absolutely, in the line drawn from 
ee of gravity to the point of impact, and the blow of the 
pe itself is fairly delivered through its point. In the other 
kind which involves still more serious risk o' fracture to the shell, 
+. own axis is inclined to its trajectory, while the latter may or 
po not be inclined to the normal to the plate. 

ws | nsider a 12in. capped shell, loaded and fused, fired at vertical 
armour at 5000 yards, Suppose also that on leaving the muzzle it 
has its axis pointing upwards 4 deg., its velocity of translation 
being 2700f.s., and of axial rotation 5400 revolutions per minute. 
The gyrostatic action due to the axial rotation, though consider- 
ably reduced by air friction in flight, may be expected to re- 
main powerful to the last ; for even if the speed of rotation were 
to lose as much in proportion as that of translation, which is 
far from being the case, the former would be 3300 revolutions per 
minute when the latter had come down to its remaining value for 
the given range of, say, about 1650 f.s. The centre of gravity of 
the shell being no more than 0-87in. in advanoe of the centre of 
figure, the ‘“‘righting moment of the air resistance has only a 
jeverage varying from zero to a maximum of 0-15lin., and 80 
must be very small—leaving out of account the additional compli- 
catioa of the precessional movement started when the position of 
agyrostat’s axisis forcibly altered—but, as its influence is at leastin 
the desired direction, we may rely upon the air resistance not increas- 
ing the unfavourable angle, and so the worst case will be made out by 
ignoring it altogether, and assuming that the gyrostatic action is 
unopposed and retains the shell’s axis pointing upwards at 4 deg. 
when impact takes place and the trajectory is pointing downwards 
at6deg. Fig. 16 illustrates this condition, and it will be realised 
that the angle—10.deg. between axis and trajectory—is much more 
unfavourable for the projectile than a considerably larger angle 
would be between trajectory and normal to the plate. A 
“couple” with an arm about din. long is formed by the momentum 
of the shell acting along its trajectory and through its centre of 
gravity, and the reaction of the plate acting in an opposite parallel 
direction through the point of impe:t. This couple must have a 
powerful crc »ss-breaking effect on tice shell. 

If the roll of the attacked ship brings its side armour normal to 

the trajectory at the moment of impact, it increases the obliquity 
between the axis of shell and the normal from 4 deg. to 10 deg. ; 
and if the roll is in the other direction, and brings the shell’s axis 
into the normal, it increases the obliquity of the trajectory from 
6 deg. to 10 deg. All this is supposing there is no obliquity 
whatever in a horizontal plane. On the whole, it would appear 
that truly normal impact at long range is not simply unlikely but 
may be actually impossible ; whence it is a reasonable inference 
that the defensive power of armour under the probable conditions 
of a naval action will be greater than suggested by results obtained 
with - same striking velocity at short range on the proving 
grounds, 
. These notes have now reached their allotted limit, and the writer 
has to apologise to the Council for not having more literally 
complied with their request to furnish a paper on the ‘‘ Manufac- 
ture and Resistance of Modern Armour.” His excuse is that a 
description of the former was included in an able article by 
Lieutenant Jones, A.O.D., published in THE ENGINEER less than 
twelve months ago. In conclusion, he desires to express his 
indebtedness to Mr. A. W. Dixon and Mr. W. C. Macartney, of 
Messrs. John Brown and Co., Limited, and to Major Strange, late 
k.A., of Messrs. Thos. Firth and Sons, Limited, for their kind 
assistance in carrying out experiments ; and also to their respective 
firms for the provision of the necessary plant and materials. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE INSTITUTION OF CIVIL ENGINEERS. 
_ Sik,—-The letter under this heading in your issue of the 10th 
inst. raises a subject which has repeated!y been mooted in various 
aspects. 

Vhile admitting that some scheme of bringing the various engi- 
neering and allied societies together for purposes of discussion and 
interchange of ideas would be an advantage, I must own to 
being strongly antagonistic to such an idea as put forward by 
Mr. Griffith. 

There are several reasons why, in my opinion, such a step would 
be disastrous. Not the least of these is the general status of 
members of some of the kindred associations. 

‘Some ten or twelve years ago the Council of the Institution of 

Civil Engineers decided, after a lengthy inquiry into the matter, to 
institute an examination for election into the class of associate 
members, in order to test the candidate's general education, as 
well as his technical and practical knowledge of his business. This 
step was, I consider, a great advance in the right direction, but 
might still be improved upon. The general effect of the examina- 
tion is to raise the status of the members and to ensure that 
membership of the Institution of Civil Engineers is accepted in all 
parts of the world as a guarantee of professional competence and 
Integrity. 
_ [regret to say that, in spite of the example set by the parent 
institution, other engineering societies have not followed. suit. 
Election to some, at any rate, of our institutions is a mere 
formality, and consequently the list of members contains the 
names of many who could not, even with the widest stretch of 
Mmagination, be termed engineers, and whose scientific attain- 
ments or general education would certainly not entitle them to 
election Were even the mildest form of examination or investiga- 
tion insisted upon. 

This certainly does not add to the dignity of the institutions 
concerned, and is harmful to other societies and the profession 
generally. 

Now, Sir, so long as this state of affairs continues I can see no 
advantage in making the Institution building a ‘‘ central heed- 
quarters for the many smaller institutions and societies,” or ‘a 
convenient rendezvous for both general and personal use.” J feel 
confident that the Institution will be better advised in resisting 
the demand for one building for all societies, 

But, even if the status of the junior institutions is brought 
“_ into line with that of the parent institution, there are still 
ificulties innumerable to be overcome, and I cannot see that any 
— purpose would be served by an amalgamation scheme on the 
7. suggested by your correspondent. 

Civil : open to any qualified engineer to join the Institution of 
oo ees, and as the number of members specialising in any 
ig he the profession increases, so certain days might, if 
deali TY, be set apart for the reading and discussion of papers 

a og more especially with that branch of engineering. 

The provision of refr t an ping accommodation is, to 
my mind, absurd. London is not lacking in such accommodation 








* The diagram in Fi iki ity i i 
ath g- 14, where striking velocity is about a practical 
vapaelag the present day, seems to suggest a maximum intensity of 
~. vl the plate of no more than 70 or 80 tons per square inch before the 


to suit all requirements, and I have no doubt that our worth 
secretary, or his staff, would, if required, inform foreign, colonial, 
and country members where such accommodation was to be had 
within easy reach of the Institution. 

Having trespassed on your space so far, I should like to make 
one suggestion, which if possible of being carried out would, I 
think, a boon to a large number of members, and that is that 
the Institution should permit. technical and reference books to be 
taken from the library for a short period for study at home. I am 
well aware this presents difficulties, but I think they could be 
overcome, and the library, of which we are justly proud, would 
thus be of greater advantage to the members. It is not always 
convenient or possible to benefit by the library during the hours 
the Institution remains open. 

A. I. GraHaM, Assoc. M. Inst. C.E. 

Surbiton, April 14th. 


COMBUSTION IN LOCOMOTIVE FIRE-BOXES. 


Sir,—If Mr. Cooke will favour your readers with a little more 
information he will do good service. 

It is clear that Mr. Whale would not use three pairs of driving 
wheels if two were sufficient. No locomotive superintendent 
regards rong og. anything but an objectionable expedient forced 
upon him by the exorbitant demands of the traffic manager. 
Now the only way in which the extra pair of wheels can do any 
good is by preventing slip. The cylinder capacities are the same 
in both engines, but the “ Precursor ” has 6ft. 6in. wheels and a 
tractive effort of 120 lb., while the “Experiment” has 6ft. 
wheels and a tractive effort of 1301b. per one pound of effective 
cylinder pressure. It is clear that the last named engine can run, 
other things being equal, with a smaller average cylinder 
pressure by 101b.; while the boiler pressure is greater by 10 1b. 
It follows that the steam may be worked more expansively. We 
have then in the ‘‘Experiment” an engine less likely to slip than its 
rival, and admitting of being more linked up—no small advantage 
when we bear in mind the tremendous loads. It seems plain 
that there are other and far more potent causes than the slight 
increase in the area of the grate to account for the saving of 
10 per cent. in the coal bill. In plain terms the “‘ Experiment” 
is not overloaded by 350 tons and-the ‘‘ Precursor” -is. If engines 
of the 4-4 type did not slip with such loads I feel sure that 
Mr. Whale would not have built the 4-6 type. 

I would ask Mr. Cooke to let us know if Iam not right about the 
slipping ¢ 

That is my first question. My second is, What was the maxi- 
mum rate of combustion in the two engines per square foot of grate 
per hour? I cannot get at it from the data he has furnished. 
Apparently it must have always been less in the ‘‘ Experiment ” 
than the ‘“ Precursor.” . 

1 quote from Mr. Cooke at the Institution of Mechanical Engi- 
neers as nearly as I remember his words: ‘‘ With the shallow fire- 
box more skill is required in shovelling coal to ‘keep the fire from 
drawing air. Firing must be done more frequently than with a 
deep box, which need not be fired very carefully, and this may be 
one reason why the ‘ Experiment’ did better than the ‘ Precursor.’” 

To this I reply that in a locomotive which has to keeptime as these 
engines did with enormous loads it matters nothing what the 
depth of the box is; the firing must be the best possible. A 
fireman can take no risks, and whether the box is deep or shallow 
he has to get about the same weight of coal through the fire-hole 
every five minutes or so. With all due deference to Mr. Cooke, 
my footplate experience satisfies me that both these engines were 
perfectly fired, and the very conditions existing, such as the 
smaller grate and the consequent increased difficulty of getting 
enough air through the fire, would make the most perfect firing 
more necessary with the “Precursor” than with the “‘ Experi- 
ment.” 

All things taken into account, I feel certain that the reduced 
coal bill was not due to any one thing but that the engine all round 
was more adapted to its work than was the ‘‘ Precursor.” 

April 13th. 8. W. 


LIVE STEAM FEED-WATER HEATERS. 

Six,—Your correspondent ‘‘ A. R.” advances almost precisely 
the same theory as that advanced by Charles Wye Williams about 
fifty years ago. It is my own view. 

The crux of the whole matter is this :—What is the relation 
between a water molecule and heat ? 

The usual physical explanation is that when water is heated the 
molecules are set in motion. The motion becomes more and more 
violent until the ‘attraction of cohesion” is ove.come and they 
fly apart and we have steam. 

Now, the late Lord Kelvin told the scientific world what was the 
size of a water molecule. I assume, then, that we have a minute 
sphere—I may say in passing that Nature knows nothing of dimen- 
sions. If I heat this sphere what takes place inside it! If 
nothing, then how can it become hot? Why should the applica- 
tion of heat make the molecules jump about in a way that they did 
not jump while cold. 

The truth is that we go on talking about phenomena without the 
smallest notion of what our words mean. The average man in the 
street does not trouble his head about concepts, but the physicist 
ought to work his brain on a higher plane. Personally, I quite fail 
to frame any concept of the true nature of this process of the 
formation of steam, and I have so far failed also to find anyone who 
could frame one that did not break down hopelessly when carefully 
examined. @ I. 








CATALOGUES. 


Western Counties LaBoratory, Bristol.—This is a pamphlet 
on the best method of sewage disposal for all communities, by 
William Stoddart. We have also rezeived several leaflets pertain- 
ing to the same subject. 

BENEDICT AND BURNHAM MANUFACTURING COMPANY, 253, 
Broadway, New York.—This is an interesting little pamphlet 
having reference to Benedict-Nickel seamless tubing—its proper- 
ties and its uses. There are numerous illustrations in the pamphlet 
showing these tubes after being in use in condensers, &c., for long 
periods. 

J. H. Hotmes AnbD Co., Newcastle-on-Tyne.—A tasteful cata- 
logue received from this firm deals with ‘‘ Castle” motors and 
dynamos. In compiling this catalogue special attention has been 
given to the arrangement of the particulars, in order that the 
outputs, prices, &c., may be ascertained without difficulty. The 
catalogue gives all the information concerning these machines 
which the purchaser requires to know, including the leading 
dimensions, and netand gross weights and shipping dimensions. 
Directions for coupling up motors to the supply are also given, 
and at the end of the catalogue switches and fuses are dealt with 
WILLANS AND RosInson, Limited, Rugby.—A new pamphlet 
has reached us from this company which has reference to the 
mixed pressure turbine. The mixed steam turbine of Messrs. 
Willans and Robinson is designed so that if may run with exhaust 
steam, and if necessary a supply of high-pressure steam can be 
arranged automatically to augment the exhaust steam supply in 
the event of the latter falling short of the requirements. Thus one 
may have an ordinary exhaust steam turbine whose action is un- 
interrupted should the supply of exhaust steam fail, or should the 
load become excessive for the volume of exhaust steam available. 
The present pamphlet clearly describes the principle of this turbine. 
DRAKE AND GoruHaM, Limited, 66, Victoria-street, S.W.—This 
is a pamphlet dealing with* the Jandus regenerative flame arc 








arrival of the shell itself, 





lamp. This lamp, we are informed, is entirely new. 





| per hour. 


feature is that the chemically-treated carbons, placed vertically 
one above the other, are doubly enclosed. The inner cylinder * 
communicates freely with the two side tubes leading to the base 
of the cylinder. e heated gases and chemical vapours from the 
arc rise through the cylinder, pass down the tubes, and re-ascend 
past the arc, intensifying same. The cycle of operations is con- 
stantly recurring, and the chemicals are thereby used over and 
over again, hence the name regenerative. One of the principal 
claims for this lamp is that one pair of carbons have a life of 
seventy hours, 








LAUNCHES AND TRIAL TRIPS. 


SERVIAN, steel screw steamer; built by Sir James Laing and 
Sons, Limited ; to the order of Messrs. Lane and Macandrew ; 
dimensions, 365ft. by 51ft. by 32ft. 2in.; to carry 7000 tons: 
engines, triple-expansion, 26}in., 44in., 72in., stroke 48in.; con- 
structed by Messrs. John Dickinson and Sons ; launch, March 30th. 

RAGNA, steel screw steamer ; built by the Laxevaags Engineer- 
ing and Shipbuilding Company ; to the order of Mr. 8. L. Christie, 
of Bergen; dimensions, 278ft. by 38ft. by 19f+. 8#in.; engines, 
triple-expansion, 19}in. by 3lin. by 5lin. by 33in. stroke, pressure 
175 lb. per square inch ; constructed by the builders; launch, 
March 21st; trial trip, April 9th. 

KIRKHAM ABBEY ; built by Earle’s Shipbuilding Company ; to 
the order of the Hull and Netherlands Steamship Company ; trial 
trip, March 28th. 

STEEL towing launch; built by Edward Hayes, of Stony Strat- 
ford ; to the order of the Admiralty, Chatham Dockyard ; dimen- 
sions, 51ft. by llft. by 44ft.; engines, compound condensing, 
pressure 120 Ib.; constructed by the builders. 

PgNnROSE, turret steamer ; built by Messrs. William Doxford and 
Sons; to the order of the Penrose Steamship Company ; dimen- 
siens, 350ft. by 49ft. by 26ft 6in.; to carry 2490 tons; engines, 
triple-expansion, 25in., 4lin., 66in by 45in. stroke; constructed 
by the builders ; launch, April 14th. 











FIRE BRIGADE TENDER.—The latest appliance to be put into 
service by the London Fire Brigade is a petrol-driven fire brigade 
tender, reel, ana ladder carriage, which has just been supplied by 
Messrs. Merryweather and Sons. It is similar to that made by 
the same firm about eighteen months ago, with the addition also 
of a “ first-aid” cylinder of 35 gallons capacity, which is operated 
by compressed air and discharges a small jet, which is serviceable 
for dealing with small fires. A telescopic ladder is carried which 
is capable of being extended to a height of 25ft., and as many as 
eight firemen can be taken on board. This machine can turn out 
instantly, and can travel at speeds up to 25 miles an hour. 

CrystaL PALACE ENGINEERING ScHoot.— The ‘ Wilson 
Premium” for the best paper read before the Crystal Palace 
Engineering Society during the present session has been awarded 
by the Council to A. N. Lucey for his paper on ‘‘ Macadam 
Roads.” Other papers read during the session were :—‘‘ Levels 
and Levelling,” by T. M. Bradley ; *‘ Tin Mining in Cornwall,” by 
H. Trounson ; ‘‘ Organ Building,” by E. F. Turner ; and ‘‘ Canal 
Construction in India,” by W. Hill. The premium was presented 
to Mr. Lucey by Sir George Thomas Livesey, on the occasion of 
the 106th distribution of; certificates of the above school, on Tues- 
day, April 14th, at which he presided. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A home district meeting will be held at Wimbledon 
and Richmond on Saturday, May 2nd, 1908. The members will 
assemble at Worple Hall, Worple-road, Wimbledon, at 10.30 a.m., 
and be received by the Mayor of Wimbledon. There will be a dis- 
cussion on the following papers, which will be taken as read :- 
‘* Municipal Works recently carried out at Wimbledon,” by C. H. 
Cooper, borough engineer; ‘‘Wimbledon Municipal Electricity 
Works,” by H. Tomlinson-Lee ; ‘‘ Description of Reconstruction 
of Bridge at Richmond carrying the London and South-Western 
Railway over River Thames,” by A. W. Szlumper, district engi- 
neer ; ‘‘ Notes on the Lock, Weir, and Footbridge over the River 
Thames at Richmond,” by J. H. Brierley, borough surveyor, 
Richmond. The Foster Arc Lamp Works, Hill-road ; the Central 
Fire Station, Queen’s-road ; the depot, Queen’s-road ; the sewage 
disposal works and electricity generating station will then be 
visited. In the afternoon the alterations to Richmond Railway 
Bridge will be inspected. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—The anniversary 
dinner of the Institution of Mechanical Engineers was held on 
Thursday evening of last week at the Hotel Cecil. Many distin- 
guished guests were present, amongst whom we noticed the Right 
Hon. Lord Tweedmouth, K.T., P.C., the Right Hon. Lord Winter- 
stoke, the Right Hon. Lord Blyth, the Right Hon. Lord Justice 
Fletcher Moulton, the Hon. Sir Richard Solomon, K.C.B , K.C. M.G., 
K.C.V.O., Sir Somerset R. French, K.C.M.G., Sir Edward R. 
Henry, K.C.V.O., C.S.I., Sir Charles Owens, Mr. G. R. Askwith, 
the Hon. Alfred Dobson, Sir David Gill, K.C.B., F.R.S., Sir 
Alfred Thomas, the Mayor of Westminster, the Hon. Sir William 
Arbuzkle and Captain R. Muirhead Collins, C.M.G., RN. The 
toast list was short. After the Royal toasts had been honoured, 
Mr. Arthur T. Tannett-Walker proposed ‘“‘Our National De- 
fenders,” which was responded to by the First Lord of the 
Admiralty. ‘‘Our Guests” was proposed by Mr. John A. F. 
Aspinall, and acknowledged by the Right Hon. Lord Justice 
Fletcher Moulton and the Right Hon. Sir Richard Solomon. Lord 
Winterstoke proposed ‘‘The Institution,” which was briefly 
acknowledged by the President. About 200 members were present 
and the dinner was inevery way a success. 

AUTOMOBILE FIRE ENGINES IN GERMANY.—The chief of the fire 
brigades of Berlin, Herr Reichel, has submitted a report in which 
are recorded the results of trials made with automobiles for fire 
brigade work. Two years ago £2500 were voted for experiments 
with power driven vehicles to be conducted for the purpose of 
determining (1) the most suitable propulsive power for such 
vehicles in Berlin; and (2), the effect of the introduction of 
power-driven cars on the expenditure. There were three types of 
motor available, internal combustion motors, steam motors, and 
electromotors. At that time internal combustion motors were not 
considered a suitable means for propelling fire engines, as the 
chassis of such cars do not permit of fire engine boilers and pump 
being built into them, nor of ladders being kept low down in the 
car. Of the sum granted for the experiments £2000 were spent 
for the purchase of one electromobile and one steam automobile ; 
£500 were devoted to the prosecution of the trials. Speaking of 
the results obtained with the steam car, the report says that the 
defects which came to light are not to be ascribed to the system 
but rather to inferior material and workmanship and tc improper 
management of the car. Special mention is made of the fact that 
from the 23rd of April, 1907, to the 4th of June, 1907, the car, 
which weighs 4500 kilos., covered 2615 kiloms. without a hitch, 
whilst the average distance covered per annum by a horse-drawn 
fire engine is only 1000 kiloms. The car’s best performance was a 
runof 206 kiloms. in 9} hours, i.¢., an average speed of 22 kiloms. 
As regards the electromobile the report says that, as a 
rule, two journeys were made daily. The — were made not 
only through the city and suburban districts, but to numerous 
places 35 to 40 kiloms. distant. This was done chiefly to ascertain 
how the batteries and motors would behave on badly paved roads 
and gradients. The motors took all hils splendidly, and alco 
started on gradients satisfactorily. The chief of the Berlin fire 
brigades has decided to adopt electromobiles for the fire brigade 





The novel { for long distances and unusually strenuous service, 


service in the city and the neighbouring suburbs, and steam cars 

































































































































































THE ENGINEER Aprit, 17, 1998 
$= 








SUBMERSIBLES FOR THE RUSSIAN NAVY 








Fig. 1—-THE KAMBALA AT FULL SURFACE SPEED 




















Fig. 2-THE KAMBALA RISING TO THE SURFACE 


NEW SUBMERSIBLES FOR RUSSIA. as intermediate sized submarines, and nothing short of the ; ments, on October 19th, they left Kiel for Libau, and reached 
ge | 800-ton French submersibles are likely to attain such high | that port in about 50 hours, thus averaging 8°33 knots 

THE Russian flotilla of submarines presents a great variety | speeds even with the greatest sacrifice of statical and nautical | flotilla speed. This performance, though it does not break 
of designs. With the exception of French boats, almost | qualities. There are Holland boats to the number of eight, and | the ‘‘U 1’’ record—Kiel-Heligoland, 600 miles—as far as 
every class of submarines has been tested, apparently with a | the Lake boats built or being built amount to a dozen. The sea-going speed is concerned, is of particular interest, as the 
view to settling on a standard type of under-water weapon. | latest addition is a flotilla of three ‘‘ Germania’’ diving | speed attained is that of a tactical group of three units. 
The *‘ submersible ’’—or, as the Germans aptly call it, the | boats—Karp, Kambala, and Karas—built at Krupp’s Ger- The Karp, Karas, and Kambala are typical Germania 

diving boats, and though this type has been much improved 
since the Russian submersibles were laid down, it may be of 
interest to recall their main features. 

The first Germania submarine delivered to Russia was the 
experimental boat Forelj, a 17-ton vessel. The Forelj saw 
some war service with the submarines which followed her in 
the Far East seas—the Som, Delfin, Kasatka, Nalim, Skat, 
Osetr, and Scheremetief. Fig. 3 shows the Forelj at her 
arrival in Vladivostok. The above-named submarines 
gathered during the war at Vladivostok, and those which 
arrived almost at its end—Bishok, Paltus, Ploto, and Shuka— 
might have proved a better weapon if bad luck and want of 
organisation had not frustrated the efforts of the officers in 
charge of them. But some of the boats gave much trouble; 
the Delfin was damaged by an explosion and the Nalim sunk. 
The experience gained with the Forelj may be said to be 
partly responsible for the order of three Germania diving 
boats, embodying on a larger scale the same principles 
experimented with in time of actual war with their small 
predecessor. ge 

The general appearance of the new Russian submersibles is 
shown by the accompanying illustration—Fig. 1—which 
represents the Kambala at a full-speed run on the surface. 
One of the cardinal virtues aimed at in the design has 
been seaworthiness. No data is available to enable an 
opinion to be formed of the under-water qualities of these 
vessels, but great stability and radius of action and quick 
diving are claimed for Germania boats. The dimensions of 
Kambala and her sister ships are :— 








131ft. 

i be 

.. Sft. 2in. 
196 tons" 


Length overall .. 
; ee 
Draught, surface... .. 0...) ee as 
Fig. 3—THE SUBMARINE FORELJ Surface di lacenient, about ree - 
disp! mt, @DOut .. «.. «- wie ee 
Prem be be ee One 18in. torpedo tube and three torpedoes 
nn SSEE epee her piiak PELE wee oe a Sm a Speke 

“‘Tauchboot,’’ or diving boat—appears to stand the best mania Yard, Kiel, and delivered to the Russian Government Submerged speed... «. .. ws ws ce es oe SO kenots 


chance of being finally adopted for all sea-going purposes. in August and September last. : a ed: 
As far as speed is concerned, the Bubnoffs and Beklemi- These boats, after having undergone their official trials, Propulsion. by. means of electromotors when submerge, 


scheffs head the list. A speed of 15 knots under water is | were manned by Russian crews and performed a series of | and’ by petroleum motors on the surface. 
wbays of The Germania boats burn ordinary petro. 


claimed for this type, but it is reported that they are frouble- | interesting trials up to the middle of October in thi nia ; 
some and inefficient. These boats are what may be classed | Kiel and Eckernférde. At the conclusion of ticle experi- | practically eliminates all dangers of explosion. 
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source of d ig Sisco’ scans radii 
tanks outside of the ship’s hull. This disposition is shown 
by Fig. 4, which illustrates the general structural design of 


anger is minimised by the disposition of the fuel | marking such eyebars was most distinct and precise, so as to make 


| sure that any such bars would not be placed the wrong way in the 
bridge. The sides of these eyebars-were marked before being 
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Fig. 4—CROSS SECTION THROUGH A RUSSIAN SUBMERSIBLE 


the Germania boats and gives a section thrcugh the motor 
compartment. 

Fig. 2 shows one of the boats just emerging after a diving 
trial. 





THE COLLAPSE OF THE QUEBEC BRIDGE. 
REPORT OF THE ROYAL COMMISSION.* 
(Continued from page 383.) 

TESTIMONY OF CHARLES SCHEIDL. 


Mr. Scheid! was assistant engineer in charge of the drafting 
work of the Phoenix Bridge Company for about eight years, and 
as such looked after the details of the design of the Quebec Bridge. 
The first step taken was to determine how the suspended span 
would be connected to the cantilever arms, then the shoes for the 
main posts were considered, and after that the anchorages were 
considered. 

The details for the suspended span were those generally used. 
The details at intersections at top of hangers and top of sub-posts 
were first tried with one pin, but the connections made the one 
pin-very long, and’the connected members had undesirable, long, 
weak jaws, while with the introduction of links the hanger and 
sub-verticals could be connected in a most satisfactory and sub- 
stantial manner to the transverse bracing, giving greater stiffness. 
Besides, the difficulties of erection were reduced, as otherwise 
the traveller would: have had a much greater overhang, and this 
would not only have increased the weight of the traveller, but also 
the weight of the structure. 

The next study was the arrangement of the top chord packing 
for cantilever and anchor arms. "ie fast to posts for Seavert 
eye-bars were deemed necessary. For the top chord connections 
at the main post of the cantilever, it was proposed to use only one 
pin at these apices. The details of the principal panel connections 
were drawn out next. The links for the connection at the bottom 
end of the diegonal eye-bars were first designed fast to the bottom 
chord as being more desirable and smaller in size, but this scheme 
had to be given up, as the connections of the floor beams to the 
post and the bottom chords became weaker, while links fast to the 
re gave a splendid connection between the floor beams and 
posts, 

The main shoes and main posts were next gone into. Extra- 
ordinary dimensions were required for the pedestals under the 
main shoes to distribute properly such an enormous weight over 
the masonry. The original idea was to build each tier of pedestals 
in one piece, but shipping limits forbade this, and special milling 
machines had to be constructed. The shoe had been so designed 
that all loads passed through its pin, but the scheme of letting the 
main post bear directly on the pedestals while shear from the 
bottom chords only passed through the shoe pin was considered 
too, Special attention had been given to transferring ali wind 
loads collecting near the shoe into the masonry. The detail at 
the top of the main post was at first tried with one pin, but two 
pins were found necessary. The main post had been so designed 
that the placing of its ribs gave the best resistance to bending of 
rt of the post where transverse bracing had to be omitted 
or the passage of trains and wagons, while the ribs of the posts 
rs the top and bottom had to be placed in a longitudinal 
rection, 

— preliminary detailing yy in July, 1903, after the receipt 
of the revised specifications. The first step was to determine the 
normal lengths of all bridge members. As the trusses had not a 
Single horizontal ber, all inclined members were designated 

Y ordinates and co-ordina and the elevation of any panel 





point could quickly be checked without knowing the length of any | 
¢ Next, preliminary drawings of all plate and | 
tussed floorbeams and of all stringers were made and sent for | 


inclined member. 


approval. Then details showi e type of transverse bracing 
Were made for approval, and details showing the main shoes, 
estals, connecting chords, and their bracing. 


he arrangement of the eyebars for the anchor arm required | 


2 wm rg study, as the bending moments on the pins was not 
final d to exceed the allowed values of a 12in. round pin. The 
tha ‘a9 was to have no eyebars thinner than 1}in. nor thicker 
‘ n rein. To avoid additional stresses on eyebars, the skew in 
i os to the centre line of the trusses was not allowed to exceed 
albens 50ft. If the skew could not be kept within that limit, on 
limi, of clearances for bridge, the eyebars were bored skew to 
—minate additional stresses in the eyebars and the method of 


* Based on abstracts given in the Engineering Record of New York - 





removed from the boring machine and the heads were painted 
‘inside and ‘‘ outside” with different colours. 

In all cases the desire was to avoid difficult calculations by 
placing the eyebars so that moments could be reduced to zero 
as often as possible. All eyebars were so grouped and the ribs of 
the chords were so divided that all ribs at connections were packed 
alike, and, therefore, stressed alike. In all top chords the stresses 
coming from the diagonals were counterbalanced by eyebars in the 
chords placed so that this transfer was practically direct, while the 
rest of the chord eyebars, getting their stresses from former panel 
points, were side lined. 

The details for anchorages were worked out next. The method 
of transferring wind shear at the end of the anchor arm to the 
masonry had been made through checks between the end floor 
beams and the top strut of the wind bent. The uplift caused from 
wind had been taken care of by means of long foundation bolts. 
This wind uplift was finally ordered to be taken care of by the 
main anchor bars themselves, and only the horizontal transverse 
shear was resisted by foundation bolts. ‘ The transferring of wind 
stress from the end of the anchor arm to the top strut of the wind 
bent was finally accomplished by means of a tenon girder, which 
had a roller bearing against the top strut of the wind bent, and 
could move in any direction, whether the movement was caused 
by temperature or by change in the loading of the bridge. 

The lengths of all stringers were determined by calculating the 
length of the chords for all the different ways of loading and 
finding the lengths of stringers according to their elevation 
between chords. These stringer lengths were fixed so as to give 
the best bending in the floor beams. The result was that every 
other panel had an expansion joint. At expansion joints the 
railway stringers only were fast to the floor beams on one ide, 
while all other stringers were slightly loose, so that the bending 
of the floor beams could not take place in the short distance 
between the chords and the nearest stringer. 

The preliminary detail of all anchor-arm panel points was 
started at this time, commencing with the end bottom chord. All 
ribs of chords were so arranged as to divide each truss connection 
into two, three, four or five equal ribs. Though all main posts 
consisted of only two ribs, the ends had to be provided with four 
or more ribs for proper chord connection. 

Sub-posts and hangers were built of only two ribs throughout, 
but where they were connected to a four rib detail each rib received 
a quarter of the stress in vertical and horizontal directions. 
Wherever additional ribs and posts were placed, all such con- 
nections fully provided for shear, chord. stresses, &c. The 
bearing values on pins had been made 1} times the allowed 
stress, but this was later changed to 1} times the allowed stress. 
Shear on pins was made #? times the allowed stress. The net 
section through the pinhole was made first 1} times and later 1:3 
times the net section of the member, while the net section back of the 
pinholes was made # of that through the pinhole. In determining 
the net sections through pinholes not only were the rivets directly 
opposite the pin considered, but the placing of any rivets in such 
links.was most carefully followed throughout. The net sections of 
all riveted tension members were found by assuming the rupture 
to take place through any diagonal line of rivet holes where the 
net section does not exceed by 30 per cent. the net section of the 
transverse line. 

All panel] points of the anchor arm had been sketched out in the 
most studious way. Most points were shown giving several ways 
of making the connections until a fina] one had been selected. As 
these sheets showed not only every detail but all the calculation 
throughout, it was an easy matter for any draughtsman to make 
final shop drawings from them in a most intelligent manner. 

When the details for the anchor arm were completed, and those 
for the cantilever arm partially completed, the weights of all 
details were calculated by the computing department, and the 
final anchor-arm stress sheets furnished. 

Before commencing the shop work on the anchor arma clear 
understanding with the erection department had to be arrived at 
| as to where the field splices had to be finally placed. As an over- 
| head traveller, running on false work and straddling both anchor- 
arm trusses, was provided for, the erection problem of the anchor 
arm was simplified as far as the office work was concerned. 

Before any shop drawing of the larger pieces could be made, 
sketches giving the extreme dimensions, weight, &c., had to be 
made for the different railroad companies. ‘ This took considerable 
time, as these companies had not only to determine if these large 
pieces could be shipped over their own lines, but if they could be 
shipped the whole distance from’shop to bridge site. Such 
sketches were, in many cases, quite extensive drawings, requiri 
| much time in the office for preparation, and often showing i 
' beams, struts, castings, pins, &c., to rig up cars, without reference 


at all to the work in this line usually done by the shipping depart- 


ment. 

The normal condition of the truss shape had.been fixed for the 
position of the live load giving practically the maximum uplift;and 
all cambers were derived from it. All angles and abutting splices 
were figured for this position so as to be sure that under full load- 
ing any extra initial stress would equal zero. 

Pinholes for 10}in., 12in., and 14in. pins were bored /,in. larger 
than size of pin. Pinholes for 24in. pins were bored in. larger 
than size of pin. Pinholes for 7}jin. pins were bored in. larger 
than size of pin. Pinholes for 2/;in. pins weré bored yin. 
larger than size of pin. 

In determining the length of eyebars the first correction was for 
camber, the second for permanent set, the third correction was on 
account of play in pinholes, and in eyebars placed skew the fourth 
correction was for skew. ‘Ihe permanent set in the eyebars was 
determined by a series of tests. The correction for permanent set 
in anchor eyebars was in. per head, while for the rest of the 
bridge yin. only was used, as the eyebars were finally made of a 
higher ultimate steel. The correction in built lengths was yin. 
for each eye. 2 

All rivets were determined by these values :—For shop rivets, 
1-5 times allowed stresses for bearing value ; 0-75 time allowed 
stress for shear. For field rivets, 1-1 times the allowed stress for 
bearing value ; 0-55 time the allowed stress for shear. 

In getting out the shop drawings only a small force of expert 
draughtsmen was selected at first, and the number was gradually 
increased. It required three years to complete the office work. 
It was thought best not to sub-divide the work among different 
assistant engineers, but to give one man full charge from inning 
to end. All drawings were prepared under his direction, and 
whenever a drawing was poate om it was examined by him care- 
fully in regard to lengths, sizes, strength of all details, notes for 
shops, inspectors and transportation. It was only then that these 
drawings were forwarded in duplicate to the consulting engineer 
for his approval. If approved, seven additional prints of complete 
checked drawings were sent to the consulting engineer for his 
approval, and six copies were returned by him to the bridge com- 
pany, who sent five copies to the chief engineer of the Quebec 

ridge Company. The Phcenix Bridge Company received one 
print back approved by the Dominion Government. The drawings 
were made in such a manner that all information necessary for the 
proper execution of the work in the shop was given, as clearances, 
notes explaining any peculiar detail or calling attention to all 
important dimensions regarding width, depth, &c., and informa- 
tion for the sole use of inspectors. 

At no time during the progress of the office work were more 
than eighteen men working upon it at a time. If twice that 
number had been employed the result would have been the same. 
The rate of progress depended upon the rapidity with which the 
person in charge performed his work. 


TESTIMONY OF DaviD REEVES. 

Mr. Reeves testified that he was the president of the Phcenix 
Bridge Company, which is an engineering and contracting con- 
cern, and of the Pheenix Ironworks, which manufactures the 
structural work for the former company. When the work began 
he believed the appointment by the Quebee Bridge Company of 
Theodore Cooper as consulting engineer assured the success of the 
undertaking. Mr. Cooper insisted upon having the final 
authority over his colleagues, and Mr. Reeves regarded his 
approval of the detailed drawings as of the highest importance. 
Mr. Cooper was in the shops but twice, only once saw any of the 
finished bridge members and was never at the bridge site at all 
after erection started. But his inspectors and the Phenix 
inspectors, working independently as checks upon each other, did 
not use their usual discretion, but reported every error, however 
slight, directly to Mr. Cooper for his information and approval. 
This probably caused Mr. Cooper to magnify their importance and 
to believe an unusual number of errors had been made, which is 
not true. 

The erection of this bridge was an important undertaking, and 
every precaution was taken to avoid unnecessary risks and our 
whole organisation was impressed with this idea. When the com- 
pression chord members began to yield at several places one after 
another and the whole bridge was on the verge of collapse, as 
afterwards developed, the Phcenix staff at the bridge site observed 
the signs, and acted promptly and efficiently. They calculated 
correctly the stresses on the several members, and decided that 
failure from such stresses was impossible. When reported to Mr. 
Cooper he foresaw no immediate danger, and the same was true 
at the office of the engineers at Pheenixville. 

In respect to the sections of the compression members as built 
for the Quebec Bridge, Mr. Reeves said that it was not to the 
interest of the Phoenix Bridge Company to restrict their area or 
weight, but that in a commercial way it was largely to its 
interest to increase the sections, and the size and weight of the 
bracing. The contract being not for a lump sum but by the 
pound, any increase of metal would have been to his company’s 
advantage. It was imperative from the point of view of good 
engineering not to make the weight or price of the bridge any 
more than was demanded by the best practice. The consulting 
engineer in the interest of his clients was supreme in this respect: 
Mr. Cooper made modifications in the unit stresses for various 
members which much increased them beyond any precedent, and 
by so doing placed the whole design in a field outside the benefit 
of experience. Such high stresses had never before been used, 
and in using them he acted with the authority of the Quebec 
Bridge Company and the Dominion of Canada vested in him. The 
fall of the bridge is to be laid directly to the change in the unit 
stresses made by Mr. Cooper. Some increase of weight, especially in 
certain compression members, was requisite, and the Pheenix Bridge 
Company called the attention of the consulting engineer to this. 
Mr. Cooper refused to allow any increase in these members. 

TESTIMONY OF FRANK P. NorRIs. 
Mr. Norris testified he was manager of the Pheenix Iron Com- 
pany, in charge of the production of the material for the Quebec 
Bridge. When the formal contract for the bridge was signed on 
June 19th, 1903, the necessary extensions to the plant and equip- 
ment, costing from 225,000 dols. to 250,000 dols., were immediately 
started. The first working drawings were received at the shops 
on June Ist, 1904, but orders for the steel had been received 
several days before. Work began on the fabrication on June 24th, 
1904. All the shapes for the bridge were rolled in the Phcenix 
Works ; the plates were furnished by the Central Iron and Steel 
Company, and the pin material by the Bethlehem Steel Company. 
After the members were riveted, they were laid out by the shop 
superintendent or his assistant before facing them in rotary planers 
or putting them in the boring mills, and were checked after each 
cut. In many cases the work was checked by the inspectors of the 
Quebec Bridge Company and always by those of the Phenix 
Bridge Company. Mr. Norris made a strong plea that the best 
shop inspectors obtainable should be placed on the work. The 
consulting engineer stated distinctly that he would not have the 
inspection done by an inspecting firm, as he wanted men of his 
own selection who should have no duties but to be right on this 
work all the time. This met with Mr. Norris’s ideas exactly, 
except that the consulting engineer stated that he wanted young 
men just out of college who, being without “ practical experi- 
ence, would be trained according to his own ideas. The officials 
of the company protested against this strongly, and finally Mr. 
Edwards, a man with some twenty years’ experience, was 
appointed chief shop inspector, and later Mr. Meeser, another 
experienced inspector, was appointed to assist him. Mr. McLure 
also spent considerable time assisting Mr. Edwards with the shop 
inspection before taking bs his duties as inspector of erection. 
Mr. McLure also spent the winter months assisting with shop 
inspection. 
Testimony oF E. L. Epwarps. 
Mr. Edwards testified that he was chief inspector of the Quebec 
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Bridge and Railway Company at the shops, On the advice of the 
consulting engineer. he conferred with Mr. Szlapka - regarding 
minor errors before the shop was allowed to remedy them. - Every 
error he considered important was referred to Mr, Cooper, and his 
instructions were carried out implicitly. Members for the south 
side were always remedied promptly. 

With respect to the shop work, it was his opinion that the limits 
to which it was practicable to straighten the ribs of the bottom 


chord members depended on their thickness and the nature of the | 


bend. If the bend was a long curve it was a comparatively easy 
matter to take out a 3in. to 4m. bend, but if the bend was a short 
kink this would be a different proposition, and could only be 
decided by the case at issue. There were no chords on the Quebec 
Bridge where it was necessary to remove any short or sharp kinks. 
Long bends were always removed before milling. 

tn matching consecutive chord members the web plates might 
vary in thickness and angles were not always true, but it was tried 
to have the ribs absolutely the correct distance a from top to 
bottom at ends of chords. He occasionally allowed as much 
as sin. ; he did not believe it possible to secure greater accuracy 
than this where measurements were taken between rolled surfaces. 

From the actual measurements it was learned that the accuracy 
of the milling done by the rotary planer for the larger members 


of the Quebec Bridge varied from a true plane, where such varia- | 


tion occurred, from ;4in. to yyin. A main post section was found 
to be out of true #,in. at one corner, but the fact of the bearing 
surface being great and the uneveness in question being small at 
one — only, Mr. Edwards deemed it advisable to 
member, believing that when the weight of the other post sections 
was on there would be perfect contact. 

In the test for accuracy, the facing was first tested with steel 
straightedge. 
pin holes were taken 


t the | 


Dimensions from the faced end to the centre of the | 
by means of a standardised tape secured at | 


working is, however, possible in steam-hammer cylinders. 
With air the further difficulty ~presents itself that to obtain 
any appreciable degree of expansive working involves a large’ 
drop in temperature, to guard against which it is necessary to 
reheat the air—a costly proceeding with such machines. 
From the data supplied in Messrs. Massey’s tables it is 
|} Seen that as regards the items of cost here given it is 
generally more economical to use steam than compressed air. 
For instance, if the figures for 60 Ib. steam pressure be com- 
pared with those for 45 lb. air pressure—the latter being 
regarded by the authors as the most economical air pressure 
to work at—with reference to a works where coal is obtainable 
for 10s. per ton, and electric current cost 1d. per unit, or belt 
power 0°88d. per brake horse-power per hour, the cost will be 
as 22°6 is to 99; or, stated otherwise, the cost of steam 
driving will be less than one quarter of that of air operating. 
On the other hand, in a works which has to pay 17s. 6d. per 
ton for fuel and only 3d. per unit for electric energy, or 
0°22d. per brake horse-power per hour for belt driving, 
air comes out the cheaper. Broadly, however, it may be 
| calculated that the cost of driving by steam and air will be 
| about the same in a works where coal costs 25s. per ton and 
electric power $d. per unit, or belt power 0°44d. per brake 
| horse-power per hour. 
An interesting feature observable in the tables is that the 
| cost of steam decreases as the pressure increases, while with 
compressed air the reverse is the case. 











one end of the member by a stop and supported at pomts the entire | 


length of the piece. To determine the exact centre of the pin 
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hole, a circular leaden dise was held in place by three set screws | 


and the exact centre was established from four points on the bored | 
surface of pin hole. A spring balance was attached to the tape | 


and 121b. tension used in all cases. In measuring distances less 
than 15ft. between centres of pin holes, the centres above described 
were put in, but trammel points were used to check distances in 
place of the tape. Cast iron gauges about 6ft. long were put in 
all pin holes. Care was taken to see not only that the pin would 
enter the hole without difficulty when the member was erected in 
the field, but that the allowed clearance between the pin and hole 
was not exceeded. 

While all holes for splice-plate connections were drilled from 
iron template, the dimensions between the holes were always all 
carefully measured ; and, in fact, this was done in the case of all 


open holes, 
(To be continued.) 








STEAM VERSUS COMPRESSED AIR FOR 
POWER HAMMERS. 
ALTHOUGH everybody is prepared to admit that compressed 
air possesses certain advantages over steam for operating 
power hammers, the sweeping statement sometimes met with 
that the former is the more economical in steam hammers 
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Table of Costs of Steam. 


Volume | 
|pmeasured | 
at | 
pressure 
given in 
column 1. 


Gauge 
pressure, | 
per sq. in. 
| 





eu. ft. 
20,000 


13,333 | 
10,000 | 
7,500 | 
6,000 
4,900 
4,000 | 


5b. of steam delivered to hammer per Ib. of coal burnt. 


per Ib. of coal, 


in the pipes of 4 of the 


Table 0° Costs of 


Volume 
measured 
at 
pressure 
given in 
column 1. 
and at 
60 deg. 


Volume 
Data 

Air taken in at 60 deg. Fah., 
after compression, 


Gauge 
pressure, 
per sq. in. 


ol 
free air 


60 deg. 
Fah. 


(la.) 

100 cu. ft. free air per min. 
(ila.) Ditto, 12°6 B.H.P. per 100 cu. 
(iila.) Single 
|  100cu. ft. per min. 


(iVa.) tage compressor with 


46,800 
45,600 
44,800 


(Va.) 
(Via.) Ditto, 18°6 B.H.P. per 100 cu. 


(VHa.) Ditto, 20°2 B.H.P. per 100 cu. 


Data assumed. 


(Thus allowing in the case of a boiler supplying 7} Ib. of steam 


| Single stage compressor without water cooling 9°85 B.H.P. per 


stage compressor with water cooling 14°35 B.H.P. per | 


Two s 
15°5 B.H.P. per 100 cu. ft. per min. 
Ditto, 16°63 B.H.P. per 100 cu. 


- 


5 
Cost of coal, labour, and boiler 
| maintenance. 
| Labour and boiler maintenance are 
| included at the estimated 
rate of 2s. per ton of coal used. 


| Price Price of m Price 
| of coal 10s, | coal 17s. 6d. of coal 25s. 
| per ton. per ton. per ton. 





‘ d. 
63°5 
57°6 
50°8 
48-2 
45°6 
43°4 
42°8 


d. 
45°9 
41°2 
36°6 
48 
33 


4 28:3 
25°7 
22°6 

21-4 

| 20-4 

| 19°4 

19-1 


for the condensation 


steam supplied by the boiler. 


’ Compressed Air. 


Cost of power for compressing 
the air. 


| 1.—Electrically-driven compressor. 
Average efficiency of motor 85%. 
Price of current per B. of T.U. 
(K.W. hours) 
1d. | id. | i. 


assumed. 
and cooling again to 60 deg. Fah. 
and used at 60 deg. Fah. 


| 2.— Belt or gas-driven compressor. 


“66d. 


d. 


“44d. 


a 


75 
79 


50 
53 


ft. free air per min. 
106 


water cooling and inter cooling | 108 82 54 


57 
62 
66 


114 
124 
132 


ft. per min. .. 


ft. per min. 








8 
i 
99 


ft. per min. 





is not confirmed by impartial investigation. Messrs. B. and 
S. Massey, the well-known firm of pneumatic and steam- 
power hammer makers, have recently published tables which 
throw considerable light on the subject. 


the same pressure. 


therefore be capable of doing the same amount of work in the 
cylinder. In column five are given the costs of obtaining, 
under certain possible conditions, the various quantities of 
steam or compressed air. Non-expansive working has been 


assumed, the work being im each case 86,400,000 foot-pounds, _ 


but the equality is substantially maintained, even if a con- 
siderable degree of expansion be used. Very slight expansive 


The properties of | 
steam and compressed air are so nearly alike that it is safe | 
to say that the same amount of work can be done in a | 
hammer cylinder by a given volume of each, measured at | 
Thus, in the third lines of the two! 
tables there are given quantities of steam and air respec- ; 
tively, each of which has a volume of 10,000 cubic feet at | 
60 lb. pressure per square inch. These two quantities will | 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Trade and Easter. 

Easter finds the iron and steel trades of this part of the 
kingdom quieter than it has been for a long time past. Buyers 
are shy, and the yolume of business is not large. Throughout 
practically the whole range of the Midland iron and steel industries 
values have steadily declined since the opening of the year, and 
the downward march does not yet appear to have reached bottom. 
In this situation orders are withhel ~— for early delivery, and 
the trade occupies a waiting attitude. ere has already been a 
good deal of waiting by hants and other consumers for weaker 
figures, and as these buyers entertain the view that prices must be 
further lowered, buying is kept within narrow limits. 





Staffordshire Marked Bars Unaltered. 

Those buyers who have been standing off the Birmingham 
market hoping to see marked bar prices after April 
Quarter Day are, however, disappointed. The marked bar makers 
will not give way and enforce former standard of £8 10s. 
ton for first grade iron, and £7 10s. for second grade, teri 
Dudley's L.W.R.O. iron stil} standing at £9 2s. 6d. per ton. How 
much longer the t standard will be maintained, however, is 
doubtful. North Staffordshire “crown” -bars have this week 
fallen a further 5s. per ton, making a total reduction since the 

ear opened of 10s. per ton. The North Staffordshire price now 
omes £7, the same as for Lancashire bars. Marked bar makers 
report the holding of fairly well-filled contract lists —sufficient to 
afford in some cases full employment for some time to come. An 
event which is rather op to the continuance of best bars at 
the existing level is the reduction this week of 5s. per ton in cold 
blast all mine pig iron. The new price for forge iron of this 
quality is fixed at 110s., and foundry sorts 112s, 6d. per ton. This 
is the first drop that has in these brands for over a 
twelvemonth. e change should have been made last January, 
when marked bars fell 10s. per ton, but it was delayed. 


Common Iron Values. 

Competition is very keen in all sorts of common iron. 
One matter: that stands out most conspicuously is the serious 
underselling in the common bar trade of ironmasters in the Bir- 
mingham and Staffordshire district by representatives of works 
in South Wales, the North of England, and Scotland. Stafford- 
shire common bar prices at £6 10s. or less per ton are being 
steadily undersold. Ordinary unmarked bars of local make are 
£6 12s. 6d. to £6 15s., and makers report a steady demand 
which is keeping the mills running regularly. Gas tube strip 
is still quoted £6 15s. to £6 17s. 6d. per ton, rivet iron £7 5s. to 
£7 10s., and hoops £7 15s, 


Spelter Market and Galvanised Sheets. 

Galvanisers are operating very cautiously in the spelter 
market. Hard spelter is quoted at ‘217 17s. 6d. on the Birming- 
ham market, and virgin spelter £22 5s. per ton. Continental 
spelter producers recently raised their prices, having, it is reported, 
only small quantities for near wigek A More favourable views 
have been expressed regarding the Spelter Convention, which has 
helped the market, while parcels now awaiting disposal in dealers 
hands are said to be limited. So far there has been no arrange- 
ment between the German and Belgian producers, the main diffi- 
culty being apparently the pro curta‘lment of output, which 
is resisted by Belgian interests. The fact that German consump- 
tion is relatively reduced militates against the probability of any 
further sharp rise in spelter prices. At date of writing the Asso- 
ciation standard for galvanised sheets of 24 w.g. standards at 
£12 10s. f.0.b. Liverpool ; but a meeting of the trade is called for 
this week, when some revision of this figure may or may not take 
place. Black iron or steel sheets for use by the galvanisers are 
at date £7 10s. to £7 12s. 6d. for 24 gauge, and £8 2s. 6d. to £50. 
for 27 gauge. 


Steel Trade. 

Nothing fresh has occurred in the market for steel billets 
and sheet bars, neither have the manufactured steelmasters any- 
thing brilliant to report. Prices since the quarterly meeting are 
quoted :—Bessemer sheet bars, £4 15s. to £4 17s. 6d.; Siemens 
sheet bars, £4 lis. to £4 lis. 6d.; mild bars, £6 17s. 6d. to 
£7 2s. 6d.; girder plates, £6 10s. to £6 15s. ; boiler plates, £7 12s. 6d. 
to £7 17s. 6d.; joists, £6 5s. to £6 15s.; angles, £6 1s. 3d. to 
£6 6s. 3d. 


International Steel Tube Combine. 

Much attention has been attracted in the Birmingham 
centre by the report, attended with a good deal of detail, that : 
conference has just been held at Diisseldorf of representatives “ 
steel tube makers in England and Scotland, America, an 
Germany, respecting the export trade. It is understood that the 
conference considered several points affecting business in the 
export markets, where the different producers meet as competi- 
tors, and which had created friction. The threatened difficulties 
have, it is said, now been smoothed away, and the parties to = 
convention have renewed their with tra 





d for dealing 
in the open market. Prices are not to be reduced, at least at 
present. re Pisalinnartesi bbe Ae pert 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


More Competition in Pig Iron. 
Business on the Manchester Iron ‘Change practically 
in Tuesday for the week, and there was.a fair, not to say 


oe enna The tion in pig iron is, however, very 
emerent from that at ter last year. There was then some 


excitement owing to the vatiations in prices, but then as now, 
buyers were not eager, and only covered current requirements. 
The margin between warrants and makers’ prices was the widest 
probably ever known. in one or two instances it was said to have 
ome 7s. per ton, but the average as between makers and merchants 
was from 28 to 3s, This was well supported by foreign demand. 
At the present time, it is noteworthy that East Coast shipments, 
especially on old contracts, continue on a fairly large scale. Some 

dhire foundry iron was last year on offer, but it was with- 
during the month, and it has only come again on the 
market recently. It is now offered at 60s. per tor, as compared 
with 70s. last year. Both Lincolnshire and Derbyshire have also 
fallen « few shillings, but Staffordshire has not been greatly 
affected. Scotch pig, for the greater portion of the month of 
April last year, was practically unobtainable from the makers, and 
other brands had to be substituted. At is now more plentiful, at 
about 7s. to 9s. per ton less. Hematite has followed the course of 
foundry iron, and this week it is again depressed. Since our last we 
have ascertained that small parcels of Northamptonshire iron are 
This is good value as compared with Middlesbrough, 


Lanca 
draw) 


on offer. 
and it 


future. 


Steel. 
Billets rule steady, but in other departments there is a 
weaker feeling. 


i Copper. 


11! Shows little change, although manufactured rules dull | 


and rather lower. 


Quotations, 

Lancashire No. 3. foundry, 60s. ; Lincolnshire, 53s. 9d. to 
54a.; Staffordshire, 54s,; Derbyshire, 54s. 6d. to 55s. ; 
tonshire, 56s. 6d. ; Middlesbrough, open brands, 60s. 7d. to 60s. 10d. 
Scotch: Gartsherrie, 64s. ; Glengarnock, 62s. 6d.; Eglinton, 61s. 3d. ; 
Dalmellington, 60s. 9d., delivered Manchester. West Coast 
hematite, 61s. 6d.; East ditto, 58s. 6d. to 59s., both f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 62s.; Glengarnock, 60s. 6d. ; 
Eglinton, 59s, 3d.; Dalmellington, 58s, 9d. 
Gartsherrie, 63s.; Glengarnock, 61s, 6d.; Felinton, 60s. 3d.; Dal- 
mellington, 59s, 9d. Finished iron: Bars, £7 ; hoops, £7 12s. 6d. ; 
sheets, £8 5s. Steel: Bars, £6 10s.; hoops (official), £7 15s.; 
sheets, £7 17s. 6d.; boiler plates, £7 12s. 6d.; plates for tank, 
girder, and bridge work, £6 5s. to £6 7s. 6d.; English billets, 
£5; foreign ditto, £4 12s, 6d. to £4 15s. 
tough ingot, £63 ; best selected, £63 per ton. Copper tubes, 94d. ; 
brass tubes, 74d.; condenser, 84d.; rolled brass, 64d.; brass wire, 
5fd.; brass turning rods, 6jd.; yellow metal, 64d. per lb. Sheet 
lead, £16 15s. per ton. English tin ingots, £142 10s. to £143 per 


ton, 


Lancashire Coal Trade. 

There has been an official intimation that there will be no 
change in the price of house coal in the summer, as the Lancashire 
stocks are small and the weather very unfavourable. There is, 
however, a fair quantity offering from Yorkshire and other 
districts, and this has had a tendency to weaken spot prices. 
There is no particular change to note in other respects. 





THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


The Business Situation. 

Tue Easter holidays are upon us, and up to the present 
the second quarter of the year has brought no appreciable improve- 
ment in the iron and stee] trades, and allied branches. Such new 
orders as are coming forward do not amount to much volume of 
work, and there is, consequently, keen competition for 
what available. Several of the heavy departments are 


18 


better employed than others, but the factor which would make | 
would | 
In the lighter trades | 


for most important improvement in business all round 
be a revival in the shipbuilding industry. 


of the city, although some new Government and other orders | 
have recently been placed, the condition of affairs is far from | 


satisfactory, and full employment is not so general as could be 
wished. 
ployed, and with the Easter holiday stoppage the period between 
this and the reopening of the Baltic trate will be short enough, it 
is expected, to bring relief to the steam coalowners, who de not 
find the new business equal to what they desire. The holidays in 
the mining districts, which begin on Good Friday, will vary 
according to circumstances. In some instances work will be 
resumed on the 22nd and 23rd inst., and in others there will be 
“play” for the full week, or thereabouts. 


Hull Coal Trade. 


The returns of the Hull Chamber of Commerce show an 
increase in the quantity of coal dealt with at the ports as compared 
with March of last year. Last month there was sent to Hull a 
total of 476,704 tons, which compares with 459,056 tons for March 
of 1907. The weight for the ~narter is 1,495,088 tons, against 
1,220,416 tons for the openinz quarter of last year. There is thus 
an increase of 17,648 tons for the month, and of 274,672 tons on 
the quarter. Amongst the principal contributing collieries last 
month were Denaby and Cadeby Main, Aldwarke Main, Carlton 
Main, Grimethorpe and Frickley, Dalton Main, Manvers Main, 
Shireoaks, Hickleton Main, Glass Houghton, Birley, Thorncliffe, 
Kilnburst and Thrybergh, Monk Bretton, &c. The coastwise trade 
exhibits practically no change, the total for the month being 95,608 
tons, of which London took 76,835 tons. 


Coal Exports from Hull. 


The business done with foreign markets, both for the 
month and the quarter, shows a falling off. In March, 182,963 tons 
Were exported, against 192,933 tons in March of 1907 ; for the 
quarter, 491,414 tons, against 583,160 tons for the opening quarter 
of last year. The decline in tonnage is chicfly to South America, 
Egypt, Belgium, and Italy. The business done with Egypt last 
month reached only 1824 tons, azainst 25,124 tons for March of 
last year; for the quarter, 14,410 tons, against 49,019 tons, 
Ine reased trade was done with Germany, Denmark, Holland, and 
Sweden, Holland leads on the month with 48,825 tons, compared 
With 35,572 tons for March of last year ; for the quarter, 85,010 
tons, against 76,336 tons. Germany is second for the month with 
36,678 tons, compared with 26,354 tons, and is first for the quarter 
With 111,321 tons, compared with 70,146 tons for the opening 
quarter of 1997. 


House Coal. 


The weather has again been very inclement during. the 
past week, and there has been quite an active demand for supplies. 
This, of course, has been in part due ‘to the Easter holidays, when 
the pits will stand for the larger part of the week, and several for 


is weleomed by consumers as indicating « general reduction | 
through increased competition in most classes of iron in the near | 


Northamp- | 


livered Preston: | 


Copper: Sheets, £77 ; | 


In the coalfield the pits continue to be fairly well em- | 


the whole week. Best qualities are still listed at the old rates, 
from 12s. 6d, to 13s. per ton; other qualities, from 10s. 3d. to 
lls. 3d. per ton. There is not likely to be any alteration in prices 
this side of May. 


Coke, &c. ; 

A steady business is reported, and quotations are well 
maintained. Best washed coke, 12s. 6d. to 13s. per ton ; unwashed, 
11s. to 12s. per ton. Coking fuel and manufacturing coal continue 
in active request, and there is no weakening in values of good 
brands. 


House and Gas Coal Contracts. 

With regard to a raph which has appeared respect- 
ing the prices to be quoted ie niet year’s ptr inl we are 
informed that these prices are practically a continuation of what 
was agreed upon last year and been obtained since, With respect 
to the Eight Hours Bill, in view of the uncertainty as to its 
enactment, coalowners, in the early part of the year were 
ansious to bring into their new contracts a clause govern- 
ing the responsibi’ity connected therewith—the increased cost 
and decreased output. In view, however, of the deferred intro- 
duction of the Bill, considerable doubt is entertained as to the 
advisability of any such stipulation, and while references are being 
made in negotiating contracts to the possibility of the Bill, the 
clause originally agreed upon by some coalowners has not been 
pressed. Many contracts are, therefore, being made without 
written reference to the Eight Hours Bill. |The prices of gas coal, 
we hear, are likely to be the same this year as last, the figures 
recently given being those now ruling. 





The Iron Market. 

The quotations previously given still stand; West Coast 
hematites, 72s. to 74s. per ton net; Kast Coast, 66s to 68s. per 
ton, subject to 24 per cent, both delivered in Sheffield and 
Rotherham. The prices of Lincolnshire irons remain as fixed qn 
| February 21st, viz., No. 3 foundry, 51s. per ton; No. 4 foundry, 
50s. 6d. per ton; No. 4 forge, 50s. per ton; No. 5 forge, mottled, 
white, and basic, 52s. per ton, all net, delivered in Sheffield and 
Rotherham. Derbyshire, No 3 foundry, is 53s. 6d. per ton; 
| No. 4 forge, 52s. per ton, both net, delivered in Sheffield and 
| Rotherham. Business in both Lincolnshire and Derbyshire irons 
| is reported to be rather quiet. No change is probable until after 
| the holidays. 


Bars, Sheets, and Billets, 
Quotations :—Bars, £7 to £7 10s. per ton; sheets, £9 to 
£29 10s. per ton; Bessemer billets, £7 10s. per ton; Siemens- 
Martin billets, £8 per ton. 


Sheffield Trade with the United States. 

| Another decline is reported in the value of Sheffield busi” 
| ness with the United States. For the quarter ending March 31st 
the exports from this city to the States amounted to £106,162, 
as compared with £205,445 for the first quarter of 1907. The 
principal falling off is in steel, which accounts for £68,457 of the 
total decrease, the value of steel exports for the quarter ending 
March 3ist last haying been £79,583, as compared with £148,040 
for the corresponding quarter of 1907. Cutlery decreased to £9177 
from £15,271 in the first quarter of 1907, and butchers’ cutlery to 
£1306 from £2026. The total exports to the States for the 
quarter ended December 31st, 1907, amounted to £178,859, of 
which steel accounted for £127,336, and cutlery for £21,469. 


| 


Cutlery Exports. 
The official return of cutlery exported during March last 
shows a value of £50,753, as compared with £57,787 for the corre- 
sponding month of 1907. The principal market was Australia, 


| which took a value of £10,687, compared with £9721 for March of 


last year. British East Indies come second with £5538, against 
£4666. The United States took a value of £3411, against £7272, 


| Canada £6171, compared with £8852, and New Zealand £2799, 
compared wish £1949. j 








NORTH OF ENGLAND. 

. (From our own Correspondent.) 

Labour Difficulties at Shipyards Still Unsettled. 

THE trade of the North-East Coast unfortunately con- 
tiuues to be hampered most severely by the strikes of some of the 
shipyard men, who for weeks past have resisted every effort of 

| the employers and their own executives to arrive at an amicable 

arrangement of the difficulties about wages. The men, by their 
obstinacy, have come in for a good deal of adverse criticism, the 
| engineers especially, for they have rejected the application of 





| arbitration as a means of settling the dispute. The executive has 
for years tried to get the principles of arbitration recognised by the 
employers, and now that they have attained their desires an 
important section of their members repudiate such a means of 
| adjusting the present difficulties. The executive of the Amalga- 
mated Society of Engineers and their late secretary, Mr. G. N. 
Barnes, severely censured the men on strike on the North-East 
Coast, who will recognise neither authority nor control. This 
week the executive of the Steam Engine Makers’ Society strongly 
condemns those members of the A.S.E. on the North-East Coast 
who are responsible for the prolongation of the strike and for the 
widespread and rapidly-growing distress in the district. The Steam 
Engine Makers’ Society and the United Machine Workers, who were 
also conceened in the engineering trouble, it will be remem- 
bered, accepted the principle of arbitration as a way out of 
the deadlock, but were outvoted by the engineers, and so have to 
continue on strike. The secretary of the Steam Engire Makers’ 
Society says, on behalf of his executive, that the recalcitrant 
members of the A.S.E. dre blinded by their own self-importance, 
and that the one aim and object of their folly, regardless of every 
consideration, is to d their own executive through the mire. 
The conduct of the North-East Coast engineers is charac- 
terised as nothing more than local despotism of the worst 
description. The shipwrights, joiners, drillers, wood-working 
machinists, and furnishing trades, who have been on strike for 
over thirteen weeks, are as averse as ever to tne settlement of 
the trouble on any terms but their own, and they have prac- 
tically tired out their own executives, which have now arranged 
to take a national vote of their members with a view of ascer- 
taining the views of the whole of the members throughout the 
country as to whether the disputes shall be continued or termi- 
nated on the best terms possible. The result of this appeal will 
be made known to the employers by the 25th inst. It is reported 
that the Shipbuilding Employers’ Federation have decided that 
in future all wages questions shall be dealt, with nationally instead 
of in separate districts as has hitherto been the custom. Never 
again will there be sectional wages disputes at the shipyards. 
The returns issued by Lloyd’s should convince the men on 
strike of the reality of the depression, which the operatives of 
nearly all other sections have already recognised. 


Threatened Strike on North-Eastern Railway. 

For some time the men on the North-Eastern Railway 
have been agitating for what they term the all grades mie, 
and having failed to induce the company’s official to grant the 
demands, the men’s committee have decided to ask all the 
members to hand in one week’s notice on May 4th next. The men 

t the all grades programme first, and decline te discuss either 
fr. Lioyd George’s Conciliation Board Scheme, which has been 
adopted on most of the other leading lines, or an amended 
scheme proposed by Mr. A. K. Butterworth, the general manager 


. 








of the North-Eastern Railway, On the other hand, the North - 
Eastern Railway bee: op definitely declines to discuss the all 
grades programme. @ men haye offered to arbitrate, but on the 
all es programme alone, and the company has yet to reply 
upon this question of arbitration. The all grades programme 
rovides that eight hours is to constitute the standard day 
‘or all men concerned in the movement of vehicles, such as 
drivers, firemen, guards, &c., that ten hours shall be the maximum 
working day for all other classes of railwaymen except platelayers. 
As regards overtime éach day shall stand by itself, and a minimum 
of rate and a-quarter shall be paid for all time worked over the 
standard hours. Sunday duty shall be regarded as distinct from 
the ordinary week’s work, and the minimum of a rate and a-half 
shall be paid between 12 midnight on Saturday and 12 midnight on 
Sunday. An immediate advance of 2s. a week shall be given to all 
grades of railwaymen who do not receive the eight hours day. 
These are the chief items, and they have been submitted to all the 
other railway companies who, however, have refused to discuss the 
programme, or—with the exception of the North-Eastern Railway 
—to meet the representatives of the Society. At the moment 
there does not seem to be any real likeliood of astrike, and indeed, 
the executive’s permission to the men to strike has not yet been 
given. 


Cleveland Pig Iron. * 

A quiet week has again to be recorded, as consumers have 
very little confidence when they see such a heavy backwardation 
in the prices of Cleveland pig iron, it being possible to buy these 
for delivery three months hence at nearly 3s. per ton less than has 
to be paid for prompt, and Is. 9d. per ton less than the prompt 
figure is accepted for delivery a month hence. This disorganises 
the market very much, and leads consumers to confine their 
purchases to hand-to-mouth requirements, The further ahead the 
delivery is arranged the less the price that has to be paid for the 
iron. Traders are inclined to take a pessimistic view of the 
future, and certainly the condition of all the industries that con- 
sume pig iron justifies this. The situation is, of course, made a 
g deal worse by the labour difficulties in the shipbuilding 
industry. No. 3 Cleveland G M.B. pig iron for prompt delivery ix 
quoted at 52s per ton, but for next month’s delivery 5Js, 64. will ' 
be accepted ; for June 5ls., while for delivery over the second 
half of the year 50s. is the figure named, No. 1 for early delivery 
isat 54s 6d; No 4 foundry, 50s. 6d.; No. 4 forge, 49s.; and 
mottled and white, 48s. 6d No. 4 foundry is very scarce, but there 
is plenty of the forge qualities, some of the furnaces having lately 
been producing more than their usual proportion of these 
qualities, 

Hematite Pig Iron. 

Few consumers are ordering hematite pig iron at present, 
but prices are maintained, as the time has not yet arrived when 
producers are under the necessity of obtaining further orders. 
They are still well supplied with contracts on export account, but 
local deliveries are very slack. The outlook, it is generally 
acknowledged, is most discouraging ; indeed, no one could expect 
anything else with the shipbuilding industry in the miserable con- 
dition that now has to be recorded, a condition which may lead to 
the closing of another of the steel works in this district. One of 
the largest of our plate-making establishments has already been 
idle for nearly six months, and some of the others are working 
very irregularly. In the circumstances, the situation cannot but 
be bad for the producers of hematite pig iron, but, nevertheless, 
they do not reduce their quotations, which for mixed numbers are 
59s. and for No. 4 about 57s. per ton, early delivery, figures which 
have ruled for some considerable time. The imports of iron ore 
into this district from abroad, and particularly from Spain, have 
fallen off considerably, since there is less hematite iron being made 
than was the case last year. There is a general lack of confidence 
in the hematite iron trade, and as long as that continues con- 
sumers will be slow about purchasing except from hand to mouth. 
The stock of East Coast hematite iron with Connal’s is nil, as it 
has been for about two years, while the quantity with makers is 
very small. Rubio oré is at 15s, 6d. per ton, c.i.f. 


Stock of Cleveland Pig Iron. 

The quantity of Cleveland pig iron held in Connal’s public 
stores has become rather insignificant when compared with the 
three-quarters of a million tons lodged there two years ago, and 
the quantity now held is smaller than at any time within the last 
four years. The quantity reported on Tuesday was 65,160 tons, a 
decrease this month of 7492 tons. Almost all this is of No. 3 
quality, for the stock of that is 64,960 tons. The only other 
quality of pig iron held by Connal’s in this district is No. 4 
foundry, and of that 400 tons are lodged ; that will probably dis- 
appear before the end of the week, and then nothing but No. 3 
will be held, thus getting back to what was the case years ago. 
For a long time prior to March 10th the stock of No. 4 was station- 
ary at 7656 tons. The decrease has thus been rather rapid. Most 
ironmasters would like to see the stock of No. 3 in the public 
stores disappear likewise, and then there would be some chance of 
prices being regulated by legitimate trade rather than by the 
operations of gamblers in warrants, as is mostly the case at preseut. 
On the other hand, there are ironmasters who are not inclined to 
let the store disappear, because it is at times very advantageous to 
them in enabling them to turn their pig iron into money when they 
do not find customers for all they are producing. 


Pig Iron Shipments. : 

Exports of pig iron from the Cleveland district are some- 
what brisker than heretofore this year, and particularly is the 
increase to Scotland to be noted, as well as that to North Germany. 
A larger delivery to oversea destinations may be looked for when 
the Baltic ports are open. That somuch pig iron is being exported 
is satisfactory, especially when it is considered that America this 
year needs none of our Cleveland iron, whereas nearly 43,000 tons 
were sent there from Middlesbrough in April, 1907. The ship- 
ments of pig iron this month, up to the 14th, reached 59,541 tons, 
as compared with 52,272 tons last month, 77,013 tons in August, 
1907, and 60,887 tons in April, 1906, also to 14th. 


Manufactured Iron and Steel. 

Trade generally is worse than it has been for many years, 
and it will be no matter for surprise if the dearth of orders necessi- 
tates the closing of another of the works. The railmakers are the 
least affected by the depression ; indeed, they keep their mills 
going with fair regularity, and good orders are in hand for 
Australia, India, and South America. The general quotations for 
heavy steel rails range from £5 15s. upwards net f.o.b, The 
reduction in quotations made last week by the iron bar and angle 
manufacturers has not been of any good in bringing buyers 
forward, and it will require lower prices still to tempt the consumers. 
Iron bars, common, and iron ship angles are at £7 less 24 per cent. 
fo.t. The wages of steel millmen at Consett, Jarrow, &c., have 
been reduced 24 per cent., as the average price realised for steel 
plates by the Consett Iron Company during the past quarter has 
fallen. At the North-Eastern Steel Works, Middlesbrough, the 
wages of the men have been reduced 5 per cent , in nee 
with their sliding scale. 


Coal and Coke. 

Compared with most other industries the coal trade is 
very well off indeed, and feels but little-the general depression 
that is reported. The activity is due mainly to the heavy demand 
from abroad, and the exports are in -co! uence very good. The 
London gas companies are in the market for their twelve months’ 
supplies, but only a very small proportion of what will be required 
has yet been arranged for. the South Metropolitan Gas Com- 
pany ‘has contracted for 150,000 tons of Durham gas coals at 1 
e.if. Thames, and the.Gas Light and Coke Company has ordered 
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100,000 tons at 12s. 9d. c.i.f. Thames. Best gas coal is at 11s. 9d. 
r ton f.o.b., and seconds at lls. Best steam coals are up to 
3s. 6d. per ton f.o.b. Bunker and coking coals are at 10s. 9d. 
per ton. A good deal of business has, during the last few days, 
m done in coke, consumers wanting additional supplies to tide 
them over the holidays, and for these supplies sellers have been 
able readily to get 16s, 3d. per ton for coke for blast furnace 
e , and 18s. for foundry pur; the former delivered at 
Middlesbrough furnaces, and the latter f.o.b. The Northumber- 
land Coal Trade Conciliation Board has arranged that the wages 
of underground miners in the county shall be reduced liner cent., 
and those of surface workmen | cent. This is the first reduc- 
tion that has been made during the last three years. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE has been no material change in the general state 
of trade in Scotland since last report. Business is now to some 
extent interrupted by the holidays. Labour questions also tend 
towards onagianaent of trade and the postponing of contracts. 
The numer of unemployed in the larger industrial centres is on 
the increase. Local authorities are doing their utmost to cope 
with this unfortunate condition of matters, but in not a few 
directions the distress exceeds their ability to find immediate and 
adequate relief. In the case of Glasgow the resources available 
for relief purposes are wellnigh exhausted, and it is not unlikely 
that an appeal will have to be made to the Government for addi- 
tional grants. During the past week the number of workmen out 
= ee in Glasgow district has been increased by several 
thousands, 


The Warrant Market. 

Business is much restricted in the pig iron warrant 
market by the state of the account and the reduced number of 
warrants in circulation. -Transactions are chiefly of a professional 
character, the outside public taking hardly any interest in the 
course of the market. Should the reduction of stocks in the 
public stores continue much longer the control of the market 
might fall into the hands of the iron producers. This might be of 
some advantage to a limited number of individuals, but it is 
doubtful whether it would benefit trade as a whole, and it might 
easily lead to a great increase in foreign competition. Business in 
Cleveland warrants since last report has been done at 52s. to 
52s. 54d. and back to 50s. 104d. cash, 51s. 1d. one month, 51s. 9d. 
for delivery in fifteen days, 51s, 3d. twenty-four days, 50s. 104d. 
twenty days, and 49s. 74d. for 17th June. There have been 
practically no transactions in Scotch or Cumberland hematite 
warrants, 


Seotch Makers’ Iron. 

A slight reduction has been made in the output of Scotch 
pig iron by the putting out of one furnace, reducing the number 
in active operation in Scotland to 72, compared with 90 at this 
time last year. The current inquiry for Scotch pig inion has not 
been quite so promising. Probably the holidays have something 
to do with the present dulness in business. Some of the iron- 
masters have good orders in their books, and it is thought that 
others not so well circumstanced might safely produce iron for 
their private stocks at the present range of values. Some brands 
are quoted 6d. to 1s. lower than last week. Monkland and Carn- 
broe are quoted at Glasgow, Nos. 1, 62s.; Nos. 3, 58s.; Clyde, 
No. 1, 64s. 6d.; No. 3, 59s. 6d.; Gartsherrie, No. 1, 65s.; No. 3, 
60s.; Calder, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Summerlee, 
No. 1, 66s.; No. 3, 6ls.; Langloan, No. 1, 68s.; No. 3, 63s. ; Colt- 
ness, No. 1, 88s.; No. 3, 65s.; Glengarnock, at Ardrossan, No. 1, 
66s.; No. 3, 6ls.; Eglinton, at Ardrossan or Troon, No. 1, 61s.; 
No. 3, 58s.; Dalmellington at Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; 
Shotts, at Leith, No. 1, 66s.; No. 3, 6ls.; Carron, at Grange- 
mouth, No. 1; 69s. 6d.; No. 3, 61s. 6d.-per ton. 


Shipments of Pig Iron. 

Pig iron shipments continue small, and there does not 
seem to be any chance of an early improvement. The quantity 
cleared at the Scottish ports in the past week was 5705 tons, com- 
pared with 7614 in the corresponding week of last year, showing a 
decrease of 1909 tons. Imports of Cleveland pig iron have 
amounted to 9458 tons, being 2466 tons more than in the same 
week of 1907. 


Hematite Iron and Steel. 

The demand for hematite pig iron for home use continues 
quiet, and there is practically no foreign inquiry for the local 
product. Makers are obtaining some advantage in prices of raw 
material, and the reduced value of the foreign ores employed is in 
favour of the smelters. Ore freights are just now probably the 
lowest on record, the charge from Bilbao to Glasgow being not 
more than 4s, per ton. Producers are looking forward to a 
further reduction of costs when colliers’ wages are lowered. 
Prices of Scotch hematite pig iron are steady, being 61s. to 61s. 6d. 
per ton for delivery at the West cf Scctland steel works. There 
is @ fair amount of miscellaneous work available at the steel works, 
but a great lack of the heavier and more steady shipbuilding 
specifications to which the steel makers have been long accus- 
tomed. Inquiries from Canada and the Far East may possibly 
eventually result in some ion of busi There appears 
to be a good demand for some kinds of thin sheets. 


The Finished Iron Trade. 

Little or no improvement can be recorded in the demand 
for malleable iron goods. Home requirements are restricted at 
present, and the foreign business is so severely canvassed by the 
continental makers that it is difficult to obtain orders on terms 
that would show a profit. Among the ironfounders there is much 
inequality of employment, the business as a whole being unsatis- 
factory. The difficulties of the trade are added to by a threatened 
rupture with the ironmoulders on the question of a reduction of 
wages. In the Falkirk district the enforcement of the reduction 
has been postponed from the 20th inst. to the 4th May, in order 
to admit of further conference on the subject. 


Shipbuilding and Engineering. 

No material improvement can be reported in these im- 
portant departments of trade. Large numbers of men continue to 
be paid off as existing contracts are completed, there not being 
a sufficiency of new orders to keep them employed. The fresh 
orders available are few and generally not of the first importance. 
At present there are 140 fewer vessels in course of construction in 
the Clyde shipyards than at this time last year, representing no 
less than 160,000 of decreased tonnage. It is not likely that any 
improvement in this state of matters can take place until the 

resent labour troubles are at an end. Some additional men are 





ing yy by locomotive engireers, but this is counter- 


balanced by dismissals elsewhere. 


The Coal Trade. 

There bas been a considerable expansion in the coal 
shipping trade on the Clyde and at Fifeshire ports, but a reduc- 
tion has taken place in the clearances at Firth of Forth ports. 
The principal coalmasters of Midlothian have just reduced their 
prices, and this may possibly lead to an increase of orders. The 
reduction in house céal is 1s. per ton. Double-screened jewel coal 
is now 15s.; ditto household, 13s. 6d. to 12s. 6d.; steam coal, 10s. ; 
treble nuts, 9s. 6d.; and doubles, 9s. per ton. In the Glasgow 
district prices are steady. The inquiry has been good for shipping 
Jerr rg use, but the manufacturing demand is in a back- 
ward state. ‘ . 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

THE expectation of a rush of tonnage to the various ports 
has not been realised, and only a moderate quantity has come to 
hand, only sufficient to assure a fair trade, without any approach 
toa boom. Last week there were fair sonnaaee on several occa- 
sions at Cardiff. One day freights were rapidly advanced to the 
River Plate, but this was not continued. Swansea sent away 
80,778 tons of coal and 11,830 tons patent fuel. Newport only 
despatched 73,679 tons, of which about 60,000 tons went to foreign 
destinations. Port Talbot sent 34,311 tons, and a tolerable output 
was maintained at Llanelly, but, on account of the principal 
vessels laden being too ~~ for port, a quantity of coal was sent 
to Swansea for shipment. Taken altogether, the coal trade of the 
ports was satisfactory, quite sufficient to maintain prices and pre- 
vent the droop which some think probable after the holidays. 


Latest Cardiff Prices. 

Forward shipment, prices well maintained ; some slight 
concessions made for spot tonnage. Best steam coal, 16s. 3d, to 
16s. 6d.; seconds, 15s. to 15s. 6d.; ordinary large steam, 14s. 6d. 
to 15s.; drys, best, 15s. 6d. to 15s. 9d.; ordinary, 13s. 6d. to 
13s. 9d.; best Monmouthshire black vein, 14s. 9d. to 15s.; Western 
Valley, 14s. 3d. to 14s, 9d.; Eastern Valley, 12s. 6d. to 13s, ; best 
house coal, 17s. 6d. to 18s. 6d.; seconds, 15s. 6d. to 16s.; No. 3 
Rhondda, 19s. 6d. to 20s.; through, 16s. to 16s. 6d.; No, 3 smalls, 
12s. 6d. to13s.; No. 2 Rhondda, 12s. to 12s, 3d.; through, 10s. 6d. 
to 10s. 9d.; No. 2 smalls, 8s. 6d. to 9s.; best washed nuts, 14s. 6d. 
to 15s.; seconds, 13s. 6d. to 14s. 6d. ; best washed peas, 13s, to 
13s. 6d.; seconds, 12s, 6d. to 13s.; best small steams, 10s. 6d. to 
10s. 3d.; seconds, 8s. 9d. to 9s. 3d.; other smalls, including drys, 
7s. 6d. to 8s. 6d. Patent fuel, 16s. 6d. to17s. 6d. Coke: Furnace, 
16s. 6d. to 17s. 6d.; ordinary foundry, 19s, to 22s.; special, 26s. 
to 28s. Pitwood, 18s. to 18s. 6d. 


Anthracite. 

There was not the buoyancy expected ; attendance good 
on ’Change, but sales not brisk, with the result that collieries 
will not be very active. Quotations inclined to be easier. The 
most that can be stated is that quotations were tolerably level 
with those of last week. Some grades lower ; cobbles not active ; 
machine-made nuts slower, so also rubbly culm. Hand-picked 
malting, large, 25s. to 26s.; seconds, 21s. to 22s. net ; Swansea 
Valley, big vein, 16s. 6d. to 17s., less24; red vein, 12s. 9d. to 
13s. 3d., less 24. Machine-made coals: Uobbles, 21s. to 22s. net ; 
French nuts, 22s. to 23s. net; German nuts, 22s. to 23s. net; 
screened beans, 14s. 6d. to 15s, 6d. net; peas, 14s. 6d. to 15s. net; 
rubbly culm, 7s. 3d. to 7s. 6d., less 24; ordinary duff, 3s. 6d. to 
3s. 9d. net. Other coals at Swansea: Best large steam, 17s. to 
17s. 6d., less 24; seconds, 15s. 9d. to 16s. 9d.; ordinary large, 
13s. 6d. to 15s. ; through bunker, 10s. 6d. to 11s.; small, 8s. to 
8s. 6d.; No. 3 Rhondda, 20s, 3d. to.20s. 6d. ; small, 12s, 9d. to 13s. 3d. 
all less 24. Patent fuel, 14s. to 14s. 3d., less 24 f.o.b. Swansea 
cash thirty days. The report on ’Change was that only a moderate 
amount of steam coal business was done, and quotations were 
steady about the level of last week-end. Chartering was exceed- 
ingly slow, and no improvement shown in freight quotations. 


The Welsh Coal Trade for March. 

The official returns for March of the coal exported from 
the Bristol Channel ports show that a marked decline has taken 
place in March, 1908, as compared with March, 1907. In March, 
1908, Cardiff exported 1,352,097 tons, as compared with 1,444,171 
in 1907; Newport, 353,906, compared with 313,223 ; Swansea, 
243,610, instead of 219,750 tons; Port Talbot, 83,050, instead of 
100,954 ; Llanelly, 19,067, instead of 22,347 tons. The decline was 
thus confined to Cardiff shipments. In bunker coal 370,358 tons 
were shipped, as compared with 389,110 tons. 


Colliery Enginemen. 
At a meeting this week it was decided to join the National 
Federation. 


Iron and Steel. 

Three and four days continue the average rate of employ- 
ment at the chief works, and though there are indications that 
spring will bring a little life into what is at present a semi-torpid 
condition, yet the signs are only faint. That this is shared by 
competitive works is shown by the imports into Wales. Middles- 
brough has sent crop ends; pig iron and scrap havecome in largely 
from Antwerp; Newport received last week 2189 bars from Bristol, 
500 tons steel billets, and from Rotterdam 1214 tons. From New 
York 1810 tons steel billets, consigned to Mordey and Jones. The 
exports have been few, and comprise 100 tons steel bars to Lydney, 
a cargo of rails to Highbridge on Great Western account, and 
950 tons rail to Bahia Banco. A few cargoes of iron ore have come 
from Bilbao. At Llanelly the steelworks are actively employed, 
and steel bar make brisk ; so also at Swansea and at Cyfarthfa. 
No quotation of pig was issued in time for our despatch this week ; 

rices unchanged. Rubio ore, 14s. 9d. to l5s., Cardiff and 
Newport. At Dowlais the make, excluding one of rails, was 
chiefly shown in ‘‘ light goods.” 


Tin Plates. 

The chief districts continue to be well employed, and men 
have been working well to prepare for the holidays. At Llanelly 
not only was the vigorous tone in the trade well maintained, but 
the hopeful feeling as to the future strengthened. For a little 
time it is supposed that the new sheet mill works will be delayed, 
but the hitch is only regarded as temporary. It is reported in the 
district that the scheme was well — by influential 
capitalists. At the monthly meeting of the Harbour Trustees, 
Swansea, it was stated that the trade for last month was very 
satisfactory ; in fact, a record showing anincrease of 30 per cent. 
over the curresponding month of last year. Shipments to the 
Danube, Far East, and America much above the average. The 
shipments to America were stated to be double what they were 
last year, and it was suggested at the Harbour meeting that the 
chief reason for this was that the quality of the Welsh plates was 
well and carefully maintained. No issue of quotations in time this 
week. Tin-plates reported firm, and price of ordinary 12s. 74d. 
to 12s, 9d. 


The Eight Hcurs Bill. 
The latest statement current is that the officials of the 
Miners’ Federation are ‘ pushing the Bill.” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
The Iron Trade of Rheinland-Westphalia. 

From all departments complaints come in of an increasing 
scarcity of orders and of decreasing quotations. The retrograde 
movement in the pig iron industry has naturally caused a falling 
off in the demand for Siegerland those iron ore, and a very 
poor inquiry comes in for Nassau red iron ore, with the result that 
prices are about M. 2 p.t. lower than in the last quarter of 1907. 
Minette is likewise in decreasing request, but prices have been 
fairly well majntained. Though output has been limited consider- 
ably at most works, stocks in crude iron are increasing, because so 
little is bought. For semi-finished steel a slight improvement was 
experie in March, but consumers only now buy what is abso- 
lutely necessary. Girders remain quiet, and a very limited busi- 





ness was transacted in the course of the past week. Even th 

railway department has shown less activity than formerly ; the 
requirements for the State Railways have turned out to be 
rather smaller than was anticipated. A reduction in prices 
is expected for railway material, and contracts, therefore 

are only reluctantly placed. Competition, too, is very keen’ 
Light section rails are in moderate request. In the bar trade 
production is far heavier than consumption ; the prices of M, 198 
and M. 110 p.t., quoted at the Diisseldorf "Change, are on} 

nominal, or may, here and there, be obtained for very oun 
brands, but common bars can easily be bought at M. 105 p.t. and 
less. Iron bars are specially weak in price. The majority of the 
plate mills have reduced their output, and prices are only just 
covering the costs of production. Plates in basic sell at ‘about 
M. 115 to M. 118 p.t., and sheets have, here and there, realised up 
to M. 130 p.t., but the average quotation is M. 125 p.t. The 
business in heavy plates leaves much to be desired, both inland 
and foreign demand being limited. In the pipe industry the 
wevkening tendency is shown more in limited employment than in 
decreasing quotations, Comparatively fair occupation is reported 
from the hoop trade, and the list prices of M. 130. to M. 132°50 pt 
are fairly well maintained. The wire trade shows no change, 
being in a moderately active condition ; prices have not altered, - 


Output of Basic in Germany. 
According to statements given by the Union of German 
Iron and Steel Masters, the production of basic in Germany 
including Luxemburg, was for 1907 12,063,682 t. as against 
11,307, 7 t. in 1906, 10,066,553 t. in 1905, and 6,645,369 t, in 
1900. 


Coal and Coke in Germany. 

A quiet tone characterises the German coal market. Last 
week’s business on the Silesian market was a trifle more animated 
than before, and the demand for industrial purposes has continued 
fairly strong until now. Coke is in regular but quiet call, 
A slackening off in demand is reported from the Rhenish-West- 
phalian coal district. Coke is in fair request. 


Iron and Steel in Austria-Hungary. 

Fairly good accounts are given of the trade that is done 
in the iron and allied industries. e girder and rail works are in 
satisfactory employment ; plates and sheets are a trifle more quiet, 
and a reduction in price of 1 crown p.t. has recently been agreed 
to for sheets, in order tomeet German competition more successfully, 
List prices are as follows :—Witkowitz pig iron, No. 1, 110 to 111 
crowns ; the same, No. 3, 109 to 110 crowns ; Witkowitz hematite, 
119 to 125 crowns ; Carinthian spiegeleisen, 120 to 125 crowns; 
grey steel iron, 130 to 135 crowns; spiegeleisen, 10 to 12 per 
cent. grade, 140 crowns, all per ton; Styrian bars, 230 to 240 
crowns; boiler plates, 310 to 320 crowns ; tank plates, 275 to 285 
crowns ; galvanised sheets, 444 crowns ; girders, 242 crowns, all 

r ton free Vienna, The business in pit coal and in brown coal 
as been lively, and prices are well maintained in Austria and in 
nee Coke, on the other hand, has shown some weakness 
ately. 


Unsatisfactory Accounts from Belgium. 

A poor sort of trade is sarried on on the Belgian iron 
market. Consumers are holding back with their orders more than 
ever ; from all departments reductions in prices are reported, and 
the general tone of the market is very weak. Bars in basic for 
export cannot realise more than £4 15s., and for iron bars £5 5s, 
is given. The prices for girders are fluctuating ; concessions are 
granted in almost every instance. The rail trade is fairly well 
cnekest. but less confidence is shown than previously. All the 
large Belgian ironworks are reported to contemplate a reduction 
in wages of 15 to 25 per cent. A generally downward tendency is 
perceptible on the Belgian coal market. Owing to the low offers 
of _—_ firms at the recent tendering, the Belgian State Rail- 
ways have ordered 150,000 t. coal abroad. Consumers consider 
the reduction of 1°50f. p.t., which the inland pits have resolved 
upon, insufficient, it appears, for they show a marked aversion to 
refill their stores. The downward movement in the coal trade has 
caused coalowners to reduce wages 10 per cent., and there have 
been troubles already among the colliers in consequence of the 
reduced wages. 


French Iron Market. 
There is absolutely nothing of interest to relate of the 
iron and steel trade in France, a languid sort of business being 
transacted. The same may be reported of coal. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 3rd, 1908. 

THROUGHOUT the eastern section of the United States business 
shows but little sign of general improvement. Throughout the 
middle and remote West the evidences of improvement are 
distinct. The giant factor in consumption of iron and steel, viz., 
the railroad demand, is still absent, and there is only moderate 
probability of an early expansion. Our rail makers are unable to 
secure much steel rail business in South America. The latest order 
for 20,000 tons from the Buenos Ayres and Rosario Railway went 
to an English firm—Dorman, Long and Co., Limited. It was a 
question of freight. More business will soon go from that quarter 
the same way. The Lehigh Valley and the American Car and 
Foundry Company have contrac for 5000 tons of steel plates 
and shapes. Other large orders have been recorded. Quite an 
amount of business is being done in castings and in engineering 
work. Southern furnaces continue to absorb most of the pig iron 
business. Stocks at northern furnaces are large, and production 
keeps the supply about even. The production of malleable iron 
castings in the United States last year was 969,400 tons. So far 
this year business has been unimportant. The producing capacity 
of the 131 foundries is 1,300,000 tons, ban | and switch manu- 
facturers are doing a good business with rail 's which are repairing 
their lines, especially the traction lines. The traction lines under 
the control of railroads are doing next to nothing in buying. Prices 
are still being shaded on shapes and plates by the independent 
manufacturers, who refuse to follow the lead of the greater com- 
binations, An Eastern Pennsylvania mill has secured an order for 
2000 tons plates for export to Canada. ; 

Copper is never alike two consecutive days, The recent uj yward 
movement has terminated because domestic consumers would not 
tolerate any fractional advance. The only hope of the copper 
— is for a general and substantial trade improvement. 

anipulation can do nothing in the present condition of things 


Tin is stronger than a week ago. More mills are resuming. 








ConTRACTS.—Messrs. Marples, Leach and Co. advise us that 
they have been successful in securing the order for the supply, 
delivery, and erection of a high-tension two-phase alternating 
current induction motor for dri two 10in. and one 8in. mills at 
the works of Osborn and Co., Limited, Sheffield. 


INSTITUTION OF ELECTRICAL ENGINEERS : LEEDS LocAL SECTION. 
—At the general meeting held on the 9th inst. Mr. H. £. Yer- 
bury was elected as chairman in place of Mr. G. D. A. Parr, and 
Mr. Rogerson vice-chairman in place of Mr. Yerbury. The follow- 
ing were elected as members of the committee :—Messrs. W 
Emmott, W. B. Woodhouse, J. W. Hame, and J. M. Smyth in 

lace of J. W. Beauchamp, W. Hartnell, 8. D, Schofield, and 

. H, Wright. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated abroad the name and address 
nicator 


is printed in ti b 
of the Communicates annie not tiustrated the Specification is without 
drawings. * . 
i Specifications may be obtained at the Patent-ofice Sale Branch, 
«tome -buildings orp London, W.C., at 8d. each. 
The first date given is the date o application ; the second date at the 


end of the abridgment is the date af the advertisement of the acceptance of 
the complete specification, = 2 ce 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given ¢ the of the , give notice at the 
Patent-office of opposition to the grant of a Patent, 


STEAM GENERATORS. 


085. April 19th, 1907.— IMPROVEMENTS IN Fire Doors ror STEAM 
GENERATORS AND OTHER FURNACES, by Edward Bennis, of 
Beech-hill, Astley Bridge, Bolton, and Alfred William Bennis, 
of Westeliffe, Half Edge-lane, Eccles. 

This invention relates to improvements in fire doors for steam 
enerators and other furnaces, more particularly in such as are 
lied with fuel by machine stokers and have self-cleaning 
arrangements, and is particularly applicable for use with that type 
of stoker known as the coking stoker. With stokers of the coking 
type it has up till now been found exceedingly troublesome to 
deal with the fire, as, when the doors are open a large portion of 
the fire in the front tends to fall away and spoil the coking 
property of the front of the fire. T'o overcome this the door con- 
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structed according to this specification is provided with a replacable 
grid, air plate, or protection plate, at the lower part. A space is 
left under the bottom of the door, through which air can pass to 
the fire. The air grid a peo the pile of fuel from working 
out underneath the door. e upper part of the door is provided 
with a eo horizontal door hinged at the bottom and 
so arranged that it is maintained closed by gravity, so that when 
opened or turned down a firing tool may be inserted. If desired 
this supplementary door may have air holes in it, and also a 
louvre nd other means for regulating the inflow of air.— March | 
25th, 1908, 


TURBINE MACHINERY. 


9852. April 27th, 1907.—IMPROVEMENTS IN IMPULSE TURBINES, 
by Reginald Valentine Eves, Forth River Mill, Belfast. 

This invention relates to turbines of the type in which the steam 
is supplied through a series of nozzles to the blades of the wheels. 
In constructing such turbines it has been customary to group the 
nozzles in sections, through which steam has been admitted to the 
high-pressure wheel, and it is known that each group or section 
has had a different number of nozzles, but it is not known that the 
nozzles supplying steam to the.low-pressure wheel have been so 
grouped. is invention consists essentially in constructing the 
turbine with the nozzles of the low-pressure wheel so arranged in 
groups that each group comprises a different number of nozzles, 
each set or group of nozzles leading out of a se te steam 
chamber closed by a valve. The impulse wheels, whether for high 
or low pressure, are constructed with blades in any ordinary way 
with a suitable casing, and the nozzles are each of any ordinary 
construction, the details of which are not shown. The nozzles of 
the high-pressure wheel are grou together in sets, and each set 
is connected with a steam chamber, into which the high-pressure 
steam enters preferably through a chamber, which is supplied with 
steam from the stop valve or throttle governor, and from which it 
enters the nozzle chamber through a port or passage controlled by 
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a valve which can be operated from the outside of the casing. 
Each group comprises a different number of nozzles, say, for 
example, four groups with one, two, four and eight nozzles re- 
spectively, Then by making a selection and opening and closing 
the desired valves any number of nozzles from one to fifteen can 
be brought into operation, and thus a fine adjustment of the 
steam may be secured, according to the load on the turbine. 
As applied to the low-pressure wheel the chamber D, which 
receives the steam from the high-pressure wheel, is sub- 
divided into a number of nozzle chambers, all of different sizes, 
and each serving a group of nozzles ¢ different in number from the 
others, ay, four groups comprising three, six, twelve or twenty- 
four nozzles respectively. h nozzle chamber has a port or 
passage connecting with the steam chamber, which is controlled by 
a valve, so that any one or all of the chambers may be opened, 
and any multiple of three up to forty-five nozzles may be brought 
into operation, and a fine adjustment of steam secured. The 
yreente in the chamber D, from which these nozzles are taking 

cir steam, can be regulated to the amount desired, which is 
coated in instances where the steam is taken from the chamber for 
eating purposes at a stipulated pressure, or where non-condensing 
= discharge their steam into this chamber.—March 25th, 


GAS PRODUCERS. 


. July 3rd, 1907.—IMPROVEMENTS ‘IN CONNECTION WITH THE 
Revit Or SteaM GENERATING FURNACES, by Leslie 
Wi Joke” hile ee Bristol, and Albert 
_ 0 ie Ko! eri “ 

B odminster’ B Revel y Engineering Works, North-street, 


7082 











The object of this invention is to provide means whereby true 


water gas may be produced. It consists in the particular con- 
struction of a furnace grate, one form of which is shown in the 
accompanying engraving. Fig. 1 is a plan of a grate with the 
dead plate removed. Fig. 2 is an elevation partly in section, and 
Fig. 3 is a section on « y. The furnace grate consists of a number 
of fire-bars connected together to form a rigid base for the fur- 
nace, and each one is provided with two cavities preferably of 
circular section. The cavities are in alignment so as to form two 
channels for the reception of steam pipes having perforations 
through which steam escapes. The cavities serve as superheating 
chambers, and the steam issuing from them passes through two 
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outwardly tapering channels leading to the upper surfaces of the 
fire-bars and from thence through the charge. These channels at 
the surface of the fire-bars are preferably relatively long and 
narrow—Fig. 1—in order that the steam may be distributed as 
much as possible without weakening the fire-bars. Preferably two 
cavities are provided within each of the fire-bars, these cavities 
being approximately in the same vertical plane as the other 
cavities, and serve in a similar manner for the reception of perfo- 
rated pipes for liquid fuel. A mixture of volatilised hydrocarbon 
and steam thus passes out through channels into the charge on the 
grate, and it is claimed that a very efficient combustion of the 
fuel is thus effected.— March 25th, 1908. 


23,236. October 21st, 1907.—ImPpROVED DEVICE FOR REMOVING 
CINDERS OR CLINKERS AND ASHES FROM GAS GENERATORS, 
by Friedrich Wilhelm Sandmann, of 49-50, Kaiser Withelm, 
Allee, Dortmund, Germany. 

This device is designed automatically to remove the cinders and 
ashes from a gas generator whilst it is working. According to the 
resent invention the ashpit is caused to revolve, and is provided 
with suitable devices to push or remove the clinkers and ashes 
towards a certain point, whence they are removed from the pit 
with the aid of guiding devices under the edge of the generator. 

Thus the rotation of ‘the ashpit has the effect of automatically 

removing the clinkers and ashes contained in the same, and means 

are also provided for regulating the quantity removed. Fig. lisa 
part vertical section through the lower part of a gas generator 
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fitted with this device, and Fig. 2is a plan. The ashpit is rotated 
by means of a worm and worm wheel, Fig. 2. At about the centre 
of the pit an excentrical truncated cone is provided, which, when 
the ashpit is rotated, has the effect of pushing the clinkers and 
ashes from thecentre of the pit towardsthe edge. In the centreof the 

it the stationary ‘‘ wind-feed” is provided in the ordinary manner. 

he pit itself is mounted on ball bearings or a ball race. At one 
part of the pit a vertically-disposed blade is provided which 
extends in a tangential direction under the edge of the generator, 
and which is mounted on a vertical hinge pin, so that its incline 
towards or from the excentrical truncated cone may be adjusted 
at will. This blade may be so adjusted as to lie up against the 
cone with its inner edge as shown at Fig. 1. The opposite end of 
the blade extends to the wall of the ashpit, and overlaps it. The 
angle of adjustment of the blade will regulate the amount of 
ashes to be removed. The outside end of the blade may be in the 
form of a sliding plate which may also be adjusted. Thus on the 
rotation of the ashpit the clinkers and ashes will collect at the 
blade, and gradually rising as they increase, will finally fall over 
the edge of the pit outside the generator. Some modifications are 
illustrated in the specification.— March 25th, 1908. 


DYNAMOS. 
14,876. June 27th, 1907.—IMPROVEMENTS IN AND RELATING TO 


DyNAMO- ELEcTRIC MACHINES Jakob Emil Noeggerath, of 


Schenectady, County of Schenectady, U.S.A. 

This invention relates to dynamo-electric machines of the uni- 
polar type, and. the object is to adapt such machines for efficient 
operation as rotary transformers or compensators for transforming 
one voltage to another. A unipolar machine as ordinarily 
arranged when used as a rotary transformer is subject to certain 
losses which do not occur when the same machine is used as 
a generator or motor. This is due to the fact that when 
used as a transformer the direction of tne current in all the con- 
ductors is not the same. In order to prevent the eddy-current 





losses due to this, the armature conductors are so arranged that 
the magnetising effect of each conductor is neutralised by the 
current in an adjacent armature conductor or conductors. This 
is done by — each conductor carrying current in a given 
direction closely adjacent to a ductor or conductors carrying 
current in the opposite direction, so that the space between the 
conductors is restricted, and, consequently, of high reluctance. 
The reluctance of this — is further increased by removing all 
the magnetic material therefrom, so that the adjacent conductors 
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are separated either by an air gap or by other non-magnetic 
material. The engraving—Fig. 1—shows the machine with field 
coils, which extend circumferentially around the machine. Fig. 2 
shows the armature, with four conductors for convenience. In 
this particular instance, 4000 ampéres at 100 volts are fed in at A 
and Band 8000 ampéres at 50 volts are taken out at C and D 
(neglecting losses). Each armature conductor is placed closely 
adjacent to a conductor carrying an equal current in the opposite 
direction. If the two conductors in each group could be placed in 
exactly the same space, their magneto-motive forees would exactly 
neutralise.each other, and in practice, by placing the conductors 
as close together as meehanieal and electrical conditions permit, 
and by making the space between them non-magnetic, a practically 
complete neutralisation can be secured. There are seven illustra- 
tions and six claims.— March 25th, 1908. 


16,710. July 22nd, 1907.—ImMPROVEMENTS IN DyNaMo ELECTRIC 
MACHINES, Bruce, Peebles and Co., East Pilton, Edinburgh ; 
and Jens Lassen La Cour, of 36, Netherby-road, Edinburgh. 

This invention relates to amortisseurs, for ag van the fluctua- 
tions in alternating and continuous-current 0 electric 
machines. The object is to improve the action of the amortisseurs. 

It has been found that owing to the iron faces opposite the poles 

being slotted to receive the inductors fluctuations of the magnetic 

flux occur in the pole shoes. These fluctuations give rise to various 
troubles in the pole shoes, including heating of the shoes. These 
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troubles are more pronounced where amortisseurs are fitted accord- 
ing to the ordinary arrangement, viz., parallel with the axis of the 
machine, in which case local currents are generated in the amor- 
tisseurs, which lower the efficiency and produce undesirable local 
fields tending to disturb the proper distribution of the magnetic 
flux. As will be seen from the engraving, which shows a plan of 
a pole shoe, according to the present invention the amortisseur 
bars are disposed at an angle to the axis A A, so that the fluctua- 
tions of the magnetic flux, due to want of continuity of surface of 
the iron opposite the pole tips, does not induce any current in the 
closed circuits formed by these bars. It has been found that the 
best results are obtained by skewing the pole tips as well as the 
bars—as shown in the engraving. The amount by which the bars 
and pole tips are skewed will obviously depend on the general 
design of individual machines.— March 25th, 1908. 


HIGH-TENSION TRANSMISSION. 


11,166. May 13th, 1907.—IMPROVEMENTS IN THE METHODS OF 
GENERATING HIGH-TENSION DriRECT ELECTRIC CURRENTS, 
John Somerville Highfield, M. Inst. C.E., M.LE.E., of 16, 
Stratford-place, London. 

It is usual to obtain a high-tension direct-current supply by 
connecting in series a number of direct-current generators. When 
this is done all the generators save one must be insulated from 
the earth, since their potential will be far different from that of 
the earth. The prime motors, however, whether turbines or 
reciprocating engines, which drive the generators cannot con- 
veniently be insulated from earth on account of the steam and 
water connections by which they obtain their supply of energy ; 
consequently the generators must be insulated from the prime 
motors, and this is usually done by the employment of some form 
of insulating coupling. It is the object of the present invention 
to eliminate these couplings from such systems of supply. Refer- 
ring to the engraving, power is generated by an alternator driven 
by a turbine or engine, and excited in the usual manner by means 
of a small exciter. As shown, the terminals of the alternator are 
connected to a constant-current transformer. The secondary of 
this transformer has a number of tappings, placed at equal inter- 
vals electrically, throughout it, and these tappings are connected 
to a corresponding number of rotary converters, the direct-current 





416 


THH ENGINEER 


Apxrin 17, 1908 





—————— 





brushes of which are connected in series. Since the converters 
are Griven electrically it will be obvious that they need only be 
insulated from the ground, which is comparatively readily done 
by tlie use of asphalt flooring or the like. The transformer may, 
if desired, be made to raise the pressure given by the alternator. 
When the demand upon the central station is small, one or more 
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of the rotary. converters can be short-circuited by means of 
switches on the direct-current side, just as would be done with one 
of the generators in the older systems, and this will not affect the 
current, because, as was mentioned above, the alternating current 
transformer is designed for constant current, so that the supply 
automatically adjusts itself to the new conditions.— March 25th, 
1908. 


ELECTRIC FURNACE. 


7742. April 2nd, 1907.—IwpROVEMENTS IN ELECTRIC FURNACES, 
by Sherard Osborn Cowper-Coles, of 82, Victoria-street, 
Westminster, 5. W. 

The invention relates to electric furnaces chiefly designed for 
the manufacture of cement from furnace ‘slag, but also applicable 
for other purposes. It is built on the principle of a reverberatory 
turnace, and the hearth, which is separa from the grate by a 
fire bridge, is inclined towards a discharge aperture, adjacent to 
which are placed electrodes in such a manner that the material 
will gravitate down the hearth and pass between. the, electrodes, 
and thus be subjected to the desired action of the electric current. 
One form of the invention is shown in the engraving. It will be 
noticed that there is an inclined hearth for the reception of: the 
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material to be treated which enters through the hopper. The 
electrodes are adjacent to an aperture, and the material gravitates 
down the hearth and is subjected to an electric current. It will 
thus be seen that the material introduced into the furnace through 
the hopper will be subjected to the action of the fire from the 
grate, whereby its temperature will be raised, the heated material 
then passing between the electrodes, and there subjected to the 
action of the current. A damper is arranged near the electrodes 
to control the rate at which the material introduced on to the 
hearth passes down between the electrodes when it has been 
brought to the desired temperature. As the material flows from 
the part of the hearth in front of the damper, the heated material 
from behind may be admitted continuously or intermittently.— 
March 25th, 1908. 


WATER PURIFICATION, 


9002. April 18th, 1907.—AN IMPROVED MEANS OF PURIFYING 
AND SOFTENING THE WATER SUPPLIED TO STEAM BOILERS AND 
LIKE VESSELS, by Frederick Meyer, of 20, George-road, West 
Bridgford, Nottingham, and Charles Cooke, of Castle Boulevard, 
Nottingham. 

This invention consists of an apparatus which can be fixed in a 
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boiler to purify the water. The feed-water is made to 
through and over the tus before it reaches the boiler, e 
plant consists of a pipe perforated with holes at the required 





sition. There are several trays placed under each other and 

xed to the pipe. Also fixed to the stem or pipe there is a vessel 
constructed so as to form two separate chambers, as shown in the 
engraving. In the sides of the inner chamber holes are cut to 
allow a free flow of water to the outer vessel, in which there is a 
filter bed neers of coke breeze for catching the impurities 
before the water is deposited in the water space of ‘the boiler. In 
some casés baffle plates may be substituted for the filter, There 
are holes in the bottom vessel, to which are connected blow-off 
pipes for allowing the sludge to be withdrawn. By this method of 
supplying the boiler with water, the feed-water passes through the 
perforations in the pipe, drops on to the trays, flows over, and 
passes into the outer chamber and upwards through a filter to the 
- of this outer chamber and into the water space of the boiler.— 
March 25th, 1908. 


MISCELLANEOUS. 


18,978, August 23rd, 1907.—IMPROVEMENTS IN Devices FOR INDI- 
CATING OR PREVENTING THE OVERHEATING OF BEARINGS AND 
THE LIKE, by James Shaw, of 13, Marsland-street, Hollinwood. 

The object of this invention is to provide a device for indicating 
or preventing the overheatimg of bearings. The device consists of 

a needle arranged in contact with the bearing or part to be pre- 

vented from overheating, and retained in its normal position by 

solder or a fusible plug, and of a spring in connection with the 
needle. The solder being adapted to fuse when the bearing be- 
comes overheated, causes the spring to move, and this sets an 
alarum into operation, or it may be arranged to stop the engine. 

Figs. 1 to 7 are vertical sections of various embodiments of this 

invention. In carrying out this invention, and réferring to Figs 1 

and 2, a tubular casing is formed in which there is a needle or 
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spindle. This needle is soldered to the inner end or bottom of the 
casing, while its upper end is provided with a cap or disc, between 
which and a flange on the casing a spiral spring is employed around 
the exterior of the casing. The casing and needle engage in a 
hole in the bearing or the like, and the inner end or bottom 
thereof rests upon or bears against a shaft in the bearing, while 
the upper or outer end of the needle is connected with an alarm 
or the engine or machine, or both, as the case may be, in a manner 
to suit existing conditions. In Fig. 1 the spring is shown in com- 
pression and the needle in its normal position relative to the 
easing—that is to say, when the shaft or bearing is cool, while 
Fig. 2 shows the needle released, due to the fusion of the solder 
between the casing and the needle when the shaft or bearing has 
become slightly hot, the spring expanded and the needle raised. 
In lieu of soldering the needle to the casing as described, it may 
be secured thereto by a conical fusible plug, as shown in Figs. 3 
and 4, driven tight into the bottom of the casing around the 
needle, or by a pin, as shown in Figs. 5 and 6, driven through a 
hole formed in the needle and casing crosswise.— March 25th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


881,127. INSTRUMENT FOR OPTICALLY MEASURING DISTANCES, 
H. Jacob, Steglitz, near Berlin, Germany, assignor to the firm of 
Optische Anstalt C. P. Goerz Aktiengesellschaft, Friedenau, near 
Berlin, Germany.—Filed July 16th, 1907. 

This is a range finder, taken up by a well-known firm. 
There are two claims, the first of which runs thus: — 
In an optical distance measuring instrument comprising two 
objectives arranged at a distance from each other, each co- 
operating with a prism, said prisms arranged likewise at a distance 
from each other, an image-uniting body between said two 
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objectives and co-operating prisms and an ocular in front of said 
image-uniting body ad to receive the rays 
image-uniting body and having an image plane coi: ng with the 
image plane of the said two objectives, the image-uniting body 
being situated at such a distance from the common image plane 
of the objectives and ocular that between two separated half 
pictures there is produced a central zone with double images, 
which latter coincide on adjustment of the instrument for a given 
object and form with the half or part images a single full image of 
the object for which the adjustment is made. 

881,214. ExpLosivE Compounp EnaineE, £. J. Woolf, Minneapolis, 
Minn., gre to the year | Valve Gear Company, Minneapolis, 
Minn, a Corporation of Minnesota—Filed March 2nd 1907. 

This patent is for a compound erplodne engine having its high- 
pone piston connected to travel in advance of the ting 
ow-pressure mn, & eting port controlled y - 
pressure piston to admit the gas from the high to the low-pressure 
cylinder and to effect the final exhaust from the latter, a port con- 








trolled by. the low-pressure piston to effect & preliminary « : 
from the high-pressure cylinder, and a chamglag chamber a 
to the direct action of said low-pressure piston for forcing cham 


into said high-pressure cylinder coincident with the prelimiyry 

exhaust therefrom. There are six claims. / 

881,516. ANNULAR VALVE FOR ComPRESSORS, BLOWING ENcINes, 
AND THE LIKE, J. A, Willaret, Brussels, Belgium.—Filed Oviole; 
12th, 1907. 

There are two claims. The first runs thus:~—In a valve, the 
combination of a central stem or rod, an annular seat thereon, an 
annular plate on said seat having at its outer annular edge 
inwardly and upwardly facing parts, a series of radial springs 
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fastened to the stem and having their outer ends shaped to fit 

against said inwardly and upwardly facing parts of the valve plate, 

to centre the plate and also to normally hold it against its seat, a 

circular stop on the stem to limit the upward movement of the 

springs and the plate, and means for removably clamping the stop 
and the springs in place on the stem. 

881,941, AUTOMATIC Brass-aDJUSTING MECHANISM, E. McKay and 
B.C. Layton, Addison Township, Oakland County, Mich. 
Filed October 1st, 1906. 

This invention consists in fitting a coiled spring to the head of 


a screw which shifts a wedge for tightening up the brass. There 
are six claims. 
882,102. Sream Tourpine, W. 0. 
July 3th, 1907. 
In a fluid turbine, a recessed stator member comprising inlet 
and outlet channels having their outer walls projecting from said 
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stator member, and a detachable member. This invention con- 
sists in the use of a movable nozzle carrier with spiral passages, 
as shown. There are twelve claims, 








INTERNATIONAL TESTING ABBOCIATION.—A meeting of members 
of the International Testing Association resident in Great Britain 
was held at the offices of the Iron and Steel Institute on April Ist 

Mr. J. E. Stead, F.R.S., inthe chair, The agenda for the 
Council meeting of the Association at Munich on April 11th were 
considered and English members were urged to submit papers to 
the Con; to be held next year at a Such papers 
should sent to Mr. Bennett H. Brough, 28, Victoria-strect, 
London, 8.W., before the end of this year. For the committees 
reporting at the Copenhagen Ecogreve the English representatives 
appointed are :—(1) International specifications for testing iron 
and steel, Mr. F..W. Harbord ; (2) specifications for copper, Dr. 
R, T. Glazebrook, i and Mr, F. Tomlinson ; (3) specifica- 
tions for oil, Dr. a ; F.R.S. + (4) reinforced eon- 
crete, Mr. Kdwin 0, Sachs and Mr. Max Clarke, Comments cn 
the report of the committee on the nomenclature of iron and stec! 
will be submitted by the Tron and Steel Institute. 
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GREAT CENTRAL COMPOUND ENGINES AND 
THEIR WORK. 
By CHar.es Rous-Marten. 

SeveRAL months ago I described at some length, and also 
illustrated, the new three-cylinder compound locomotives 
designed and built by Mr. J. G. Robinson for express 
service on the Great Central Railway. I have now to 
give some particulars of the work performed under my 
personal observation by these very fine and handsome 

gines. 
mrt will be remembered that two of this type were originally 
constructed, Nos. 258 and 259. To these have been more 
recently added other two, Nos. 364 and 865, making four 
in all. All are compounded on the three-cylinder system. 
Each) has a boiler 5ft. in diameter and 15ft. 4jin. in 
length, between tube plates; the tubes are 221 in number, 
and have an outside diameter of 2in.; this gives a heating 
surface of 1778 square feet, to which must be added 
153 square feet in the fire-box, making a total of 
1931 square feet. The fire-box is constructed of copper, 
and is 7ft. 9}in. in length, 3ft. 44in. wide, and 6ft. 7jin. 
deep. The grate area is 26 square feet. The one high- 
pressure cylinder, placed inside, is 19in. in diameter; the 
two low-pressure eylinders placed outside have a diameter 
of 2lin.; the piston stroke in each case is 26in. in length. 
A piston valve is supplied to the high-pressure cylinder, 
balanced slide valves to the low-pressure cylinders. 
The high-pressure cylinder drives the leading pair of 


coupled wheels, the low-pressure cylinders drive the rear | J t 
| fastest booked run on the Great Central Railway, viz., 


| Leicester to High Wycombe, 79% miles in 80 minutes, 


pair. Thus there is satisfactory balancing obtained of the 
revolving and reciprocating parts. The four-coupled 
wheels are 6ft. 9in. in diameter, the four bogie wheels 
8ft. 6in., the single pair of trailing wheels 4ft.3in. The | 
driving wheel base is 7ft. 8in. The total weight of the 
engine in working order is 71 tons, exclusive, of course, of | 
the tender. Of this total, the four-coupled driving wheels | 
carry 37 tons, the other 34 tons being equally divided 
between the bogie and the trailing wheels. The tender, 
which weighs 42 tons loaded, has a water capacity of 
4000 gallons. The working steam pressure is 200 lb. per 
square inch. The new compound “Atlantics” are 
employed on the fastest express services of the Great 
Central Railway, taking their turn with the more numer- 
ous non-compound “ Atlantics,"” and also with the two 
6ft. 9in. six-coupled bogie express engines. A comparison 
of the results obtained cannot fail to be of exceptional | 
interest and value. On no other railway, so far as I am | 
aware, has an experiment of this kind been carried out 
with such absolute thoroughness. 

Writing to me on the subject, Mr. Robinson raid :— | 
“My object has been to take advantage of the latest 
ideas and experience, and at the same time not to go to| 
the length of building an engine which must for all time 
remain a compound, even though not successful, or be | 
sent to serap; and I am in the unique position of having 
an engine which can readily be converted into an ordinary 
‘Atlantic,’ if I find compounding does not realise expec- 
tations, and, on the other hand, if the experiment 
succeeds—and I sce no reason why it should not—I can 
at a minimum of cost convert our existing ‘ Atlantics ’ into | 
three-cylinder balanced compounds. I would further 
mention that, so far as I am aware, this is the first time 
that the threec-cylinder arrangement—one high-pressure 
cylinder inside and two low-pressure cylinders outside— 
has been used to drive on two axles. The balancing of 
the revolving and the reciprocating weights is divided to 
the best advantage on the coupled wheels. The valve 
arrangements are constructed on Smith’s system. On the 
opening of the regulator, when working ‘compound,’ 
steam is admitted to the high-pressure as well as low- 
pressure cylinders, that to the high-pressure cylinder 
going direct from the boiler, and to the low-pressure from 
the boiler through a reducing valve, the spring of which 
is set to pass steam at 501b. per square inch. After the 
first exhaust from the high-pressure cylinder, the steam 
admitted from the boiler is cut off by that from the high- 
pressure, and the valve closes. When working semi- 
compound, if the initial pressure is, say, 200 1b. per square 
inch, the driver, by turning a small hand-wheel in his cab, 
can compress the spring in the controlling valve and the 
pressure in the low-pressure steam chest may be increased 
to anything between 50 Ib. and 150 1b. as required.” 

More recently Mr. Robinson writes to me :— The 
engines, four of which, as you know, we have, are doing 
exceedingly good work, the consumption of coal averaging 
from 21b. to 24 1b. per mile less than the “ Atlantic ” type 
non-compound. Being a three-cylinder engine, the 
balancing is, of course, superior to the two-cylinder 
engine, and I have no regret for having built these com- 
pounds ; in fact, if we were requiring more express loco- 
motives, I would be rather inclined to continue this type.” 
I may add that Mr. R. M. Deeley, who has designed and 
built a number of three-cylinder compounds—but of the 
44-0 class—for the Midland Railway, also writes to me 
that he is “quite satisfied” with the results, while, 
although the one three-eylinder North-Eastern engine 
compounded on Mr. Smith’s plan, No. 1619—of whose 
excellent work I gave details some years back—has not 
been multiplied, there are rumours that his four-cylinder 
type—of which two, Mr. Wilson Worsdell’s Nos. 730 and 
731 have been at work a couple of years—is to be adopted 
in the case of several new express engines now in con- 
templation for the North-Eastern Railway. Of the per- 
formance of the two pioneers of that type on the North- | 
Eastern Railway I shall give some particulars later. 
Meanwhile I return to my immediate topic, the work of 
the Great Central compounds. 

Through the courtesy of Mr. R. Haig-Brown and Mr. 
J. G. Robinson I made a journey by the 3.25—now 
3.20 p.m.—down express from Marylebone, behind No. 258, 
driven by Chapman. The load behind the tender was 
“pproximately 150 tons. The journey was made by the 
old route, along the Metropolitan line, vid Aylesbury 
and Quainton-road Junction. This, of course, involved a 
much more deliberate pace over the first 44 miles than 
could haye been maintained had we been able to run on 














the Great Central road and metals all the way. Thus, 
we took 45 min. 21 sec. to pass Aylesbury, 38 miles, and 
had to.reduce. speed to 10 miles an hour through the 
station and also round the dangerous curves at Rickmans- 
worth. The distance vid Aylesbury is, however, 4} miles 
shorter, so one disadvantage may, perhaps, be set against 
the other. Quainton-road Junction, 44} miles, was 
cleared in 52 min. 49 sec. from Marylebone. Here, after 
slackening for the junction, we entered upon the excellent 
road of the Great Central main line, and although we 
had to deal with an up-grade of 1 in 176, we quickly 
attained a rate of 60 miles an hour. This we maintained 
on all the rising gradients, while on the falling ones our 
speed rapidly rose in succession to 70°6, 72, 73°8, 75. 
77°4, 78°2, 79°1, 80, and, finally, to 81°8 miles an hour 
near Whetstone. Thus, the frequent reproach made 
against compound locomotives of deficient swiftness 
clearly does not apply to those built by Mr. Robinson. 
We reached Leicester in exactly 108 minutes from Mary- 
lebone, having thus averaged 57°2 miles an hour over 
the 108 miles; while the final length of 59 miles to 
Leicester was covered in the fast time of 55 min. 20 sec., 
representing an average rate of 64 miles an hour. I 
append the “log” of this run, as also one by a single- 
expansion “ Atlantic,’ identical in all respects, save 
compounding. 

The return journey was made with the corresponding 
up train by the new route, vid Wycombe. I had the 
second of the compounds, No. 259, and again a load of 120 
tons behind the tender. To this train is allotted the 





averaging 59°5 miles an hour from start to stop. It 
must, of course, be admitted that the load was a very 
light one, but it afforded good scope for testing the com- 
pound on what is commonly, but erroneously, deemed the 
weak point of the system—speed. In this connection, 
however, it must in fairness be borne in mind that while 
the reproach of sluggishness might not unjustly be 
levelled at the first and last classes of the Webb three- 
cylinder compounds—the “ Experiment ” and“ John Hick” 
batches—it did not apply, as a rule, to the “ Teutonic” 
class or to the “ Dreadnoughts,” which often exhibited 
marked swiftness, as did occasionally, if less frequently, 
the “ Greater Britains.” Nor did it apply to the pioneer 
of the three-cylinder Smith compounds, No. 1619 of 
the North-Eastern Railway, still less to the 2631-2635 
class of the similar type on the Midland Railway, whose 


| remarkable feats in this respect I have duly recorded in 


the columns of THe Enaineger. Those engines, how- 
ever, are now altered to Mr. Deeley’s. plan. — Nor, 
assuredly, can the accusation of sluggishness be urged 
against Mr. Robinson’s Great Central compounds. In the 
oase under notice — No. 259—well handled by Bell, attained 
a rate of 60 miles an hour in three minutes from the Lei- 
cester start, and had covered 574 miles in fifty-two minutes 
from the start, when adverse signals brought us to a dead 
stand not far from Grendon Underwood Junction, where 
we remained for three minutes. In spite of this, we accom- 
plished the very fast performance which we were booked 
to do, indeed bettered it by 1 min. 34 sec., as we arrived 


| at High Wycombe in 79 min. 26 sec. from Leicester, thus 


maintaining exactly 60 miles an hour all the way from 
start to stop, with a dead halt midway and a total delay 
of 54 minutes. This leaves only 76 min. 24 sec. actual 
travelling time for the 793 miles from start to stop, with 
a dead stand by the way. Allowing for the delay thus 
occasioned, the net time for the 793 miles was only 
seventy-four minutes. This clearly was an extremely 
smart performance. The remainder of the journey to 
Marylebone was spoiled by permanent-way checks, so is 
not worth reproducing, but obviously the Leicester- 
Wycombe stage was the “cream” of the whole. I give a 
“log” of the run, side by side with another by one of 
Mr. Robinson's non-compound “ Atlantics,” as in the case 
of the down journey :— 


Logs of Runs, Great Central Railway. 
A.—Engine No, 258, compound “ Atlantic,” Chapman driver, 150 
tons behind tender. 
B.— Engine No. 263, non-compound “ Atlantic,” Grain driver, 150 
tons behind tender. 


Distances. Actual times. 


Miles from Stations, &e. 


Marylebone. h. m. ». h. m. s. 
Marylebone dep. 325 0... 3 25 41 
Slack relaying. 

9} Harrow-on-Hill .. pass 37 29 37 37 
11} Pinner 2... 2 0 0 39 50 
14 Northwood ... ... ... 42 29 42 8 
173 Rickmansworth (slack) 46 7 45 30 
237 Amersham = 55 24 54 45 
29 Missenden sit C 7a gan Pasa ae 40 6 
334 Wendover ... ... .. =o 5 20 4 46 
36 Stoke Mandeville... me 7 30 6 40 
384 Aylesbury (slack) ... ... ... 10 2] 9 1 
44} Quainton-road Junction (slack) 17 40 16 29 
48} Calvert... ... et eae oC 22 44 21 12 
54s, Finmere 28 42 26 39 
594 Brackley 33 30 31 14 
625 Helmdon 36 52 33 50 
6 Culworth 40 20 38 21 
69 Woodford 42 59 40 57 
714 Charwelton 45 16 43 19 
78h Braunston 51 41 49 39 
82} Rugby .. 56 11 53 55 
90 Lutterworth 5 216 5 033 
94 Ashby . 5 43 4 0 
984 Whetstone ; 9 28 7 30 

103 Leicester ar. 513 0 5 11 33 


A.—Engine No. 259, compound ‘ Atlantic,” driver Bell; load 


120 tons. 


Distances. , Actual times. 
Miles from Staticns, &c. A. B. 
Manchester. h. m. s. h. m. s 
137 Woodford 2 9 30 42 
1397 Culworth 26 25 33 21 
1434 Helmdon 29 40 36 40 
1467 Brackley ~ 39 30 
1514 Finmere 36 21 43 20 
157} Calvert... 40 50. 47 48 

” arr. 42 0 

Signal stop ... \ dep. 5 2 
1612 Akeman-street s 49 35. 
1634 Watton... ... ‘ 50 57 535 AB 
169 ... Huddenham ah Ree 55 57 58 34 
174y —" Ritiowongh 3 ee Se 3.343 
1774... Saunderton.... ... -. / 4 33 7°0 
1823 .... High Wycombe ... aur. 3 9 43 $12 :1 

These comparative logs show an apparent superiority 


on the part of the compound on the up journey and ‘of 
the non-compound on the down run, but’ I do not regard 
either result as really significant in view of the fact that 
in each case the engine—of either class—was very much 
underloaded, and being well in advance of booked time 
was unable to use'its power to the best account. Each 
engine did as well as could possibly be desired* within its 
time-schedule limits, and at any rate the compounds 
proved themselves to possess all réquisite ‘capacity in 
respect of swiftness. In each case ~ the ‘driving by 
Chapman, Grain, Bell, and Bailey respectively was 
excellent, while the travelling of the Great Central corridor 
bogie coaches was the perfection of smoothness’ and 
comfort. 








THE MENSURATION OF SMALL ANGLES AND 
MINUTE LENGTHS. 
By Joun G. A. Ruopry, F.1.C. 


Ir has always seemed peculiar to me that the use 
of the .telescope in English laboratories is about as 
rare an event as it is common in continental ones. During 
the last few years instrument makers have included 
reading telescopes in their catalogues, but most of them 
lack the adjustments necessary in a universal instrument. 
The reading telescope is not only .of use for reading 
galvanometers, but it is probably also the most perfect 
instrument for determining the modulus of elasticity by 
stretching and bending, as well as coefficients of expan- 
sion, &c. kc. In combination with the tilting mirror it 
forms the only multiplying device which is absolutely 
free from stickiness and backlash. Its use is older. than 
that of the light spot, as it forms part of the reflecting 
galvanometer invented by Gauss and Weber. The -sub- 
sequent invention of the Kelvin galvanometer may have 
put the telescope reading out. of -fashion in this 
country, as the light spot undoubtedly forms a less 
fatiguing indicator for submarine telegraphy, where direc- 
tion and not amount of deflection is observed. However 
this may be, the fact remains that for actual mensuration 
of angles the telescope and scale are without comparison 
more accurate, besides being more convenient in every 
respect. The lighter the room is the better for the 


— 








Fig. 1 


observer. Then, you have not to find the light 
spot on the seale, the traverse of the cross wires can be 
observed with ease without the observer taking his eye 
from the eye-piece, and the divisions have the distinct- 
ness of an object in the focus of an optical instrument. 
On account of the superiority of telescopic vision, you 
can always choose your angle so small that the readings 
become : proportional to the current or the length 
measured, as the,case may be, &c., kc. For ballistic 
work, I do not believe that anybody who has used tele- 
scopic and scale would ever go back to the other method. 


| The ony drawback seems tobe the price ofa good telescope, 


and. it is very essential that the optical part should be 
good. Still, the price need not be very extravagant; £10 
or £15 will procure an exceedingly good instrument. 
Less expensive apparatus may be got, but in that case 
the optical equipment leaves a lot to be desired. Fig. 1 
is-a rough sketch of an instrument, similar to onc 
designed in 1898 for Sir Joseph Wilson Swan _for 





B.— Engine No. 1091, non-compound “ Atlantic,” driver Bailey ; 
load 120 tons. 
Distances. Actual times. 
Miles from Staticns, &e. a -* B. 
Manchester. ' h. m. s h. m. s. 
103 Leicester dep. 150 7 1.53 41 
1074 Whetstone pass 540 2 011 
112 Ashby ........ iho: See 5 47 
116 Lutterworth... 4 44 10 30 
1223 Rugby 10 17 16-26 
127} Braunston 4 7 20 3 


our measurements on the resistivity of copper—* Pro- 
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ceedings,” Royal Society, 1894—in which the galva- 
nometer deflections themselves were the~ basis of 
calculation. “The telescope itself should magnify eight 
‘to twelve times—generally speaking eight is sufficient. 
The objective should be achromatic, and as free from 
spherical aberration as possible. As the instrument has 
‘to be used for short distances, the draw tube must be 
sufficiently long to allow an object at a distance of 
15m. to 2 m. to be focussed. An astronomical eye- 
piece of two plano-convex lenses with cross wires 
is quite good enough. It is advantageous to have a 
‘centering device for the cross wires, but in any case 
the crossing point ought to be adjusted in the optical axis 
by the maker. Several parallel cross wires or a micro- 
inetric movement of the same are not advisable, especially 
as anybody unaccustomed to astronomical instruments 
would find such an arrangement confusing and difficult to 
use. The mounting of the telescope is shown very plainly 
in Fig. 1, It is movable in the vertical plane on trun- 
nions, and can be locked in any position by the screw 2. 
For reading with a vertical scale the telescope may be 
tilted to either side round the joint 3, which ought to be 
of a very substantial construction. The upright pillar 
itself is movable round its vertical axis, and carries a 
wheel under the centre of the tripod, which engages a 
worm, which can be manipulated by the milled head 4. 
The arrangement of the scale holder, which is movable in 
a slot in the upright 6 is easily understood from the 
figure. With regard to the focussing arrangement, this 
ought to work very smoothly, and helical teeth on the 
pinion 5 and the corresponding rack ought to be specified. 
A scale of opal glass, 1m. long, divided in millimetres, 
with the figures doubly reversed to compensate for reflec- 
tion and reversal by the telescope, is ample for most pur- 
poses. The zero should be in the centre. For use with 
the telescope plane mirrors are essential, and excellent 
ones are easily obtainable from any good firm of opticians. 
‘ Small round mirrors, 15 mm. diameter, 1°5 mm. thick, are 
very suitable for most purposes. It is advisable to have 
them backed with thin sheet aluminium to protect the 
amalgam, when fastening them on toa piece of apparatus. 
Messrs. R. and J. Beck, Limited, have on several occa- 
sions supplied me with such mirrors at a price of 103. a 
piece, these specimens being optically perfect. The 
simplest way of testing their planeness is by observing 
the image of distant objects reflected’ in the mirror. If 
the mirrors are good the sharpness ‘of the reflected 
images is similar to that of direct vision.. ‘Distortion of 
any kind renders the mirror useless for exact menuration. 
In the following notes I shall treat the application of 
the method under consideration for determining— 
(1) The angular value of galvanometer and torsional 
deflections, &c. 
(2) Coefficient of expansion and modulus of elasticity. 
(3) Elastic limit. 
(4) Curvature of slighly curved objects, &c. 
Before proceeding with the subject, I may say that I 








Fig. 2 


am indebted to Professor Thalén’s, of Upsala, teaching 
for my familiarity with the method. Professor Robert 
Thalén, Angstrom’s famous collaborator, utilised the 
telescope and scale in conjunction with mirrors for mensu- 
ration, whenever possible, and he — out the great 
practical value of the method to all his students. It is 
just this practical side of the question which I wish to 
emphasise, at the same time as the general simplicity of 
the whole. Engineers now-a-days are in such close touch 
with science that no harm is done by taking the best of 
laboratory methods out in the workshop, provided always 
that the necessary speed is obtainable. 

(1) Determination of angular values of galvanometer 
deflections or torsional deflections generally.—This is the 
simplest case of all, and involves the samme elements as 
the light spot method, viz. :-— 

Scale distance; S. 

linear deflection : 6 
The case is simpler in so far that with a plane mirror 
the scale distance can be taken without correction, by 
direct mensuration, adding } of the thickness of 
the mirror. (A spherical mirror, which is _ swing- 
ing some distance from the axis of rotation, 
necessitates another correction involving a function of 
its excentricity and its optical radius. This correction 
nay sometimes be very considerable, and is a trouble- 
some thing to determine. In both cases, I presuppose 
that the mirror be adjusted in the vertical plane.) The 

angle of deflection » is then found from the equation 
1 3 
are . tg S 


ask (1) 


In connection with this, I wish to point out that the 
continental notation are tg, arc.sin &c.,is preferable 
to tg~!. sin —! &c., which may mean something’ totally 
different. The latter notation, as expressing an arc is 
used nowhere except in England, and very often leads to 
confusion. ‘[ suppose, however, that it has come’ to 
stay like the duodecimal division of the foot. In the 
- case of galvanometer readings, it is very seldom necessary 
to find the actual angular value of the deflections, and 
it has been cited simply as the most well-known case of 
mirror reading. The most obvious parallel in engineering 
problems would be the following. Supposing we desire 
to find out by actual measuration the torsional yield of, 
say, a crank shaft under a certain stress, this: may be 
done as follows :—-Fasten one end of the shaft'firmly in a 
suitable vice; and support the other end in a V groove, 
so that it lies horizontally. Fig. 2 shows schematically 





an end view of the arrangement. A mirror m is stuck on 
the fore end of the shaft by means of wax or ‘other | 
sticky substance. The telescope, with its scale arranged | 


¥ — 


know is the are 8 representing the movement of the apex 
needle point. For very small angles, ares, and tangents 


have the same value. Hence, by knowing h ‘for the 


vertically, is put some distance away, and adjusted ‘till | triangle and 9, we can get at the value of 8. ¢ is natural] 
the cross wires coincide with zero on the reflected image | observed by means of the telescope and scale as usual, 


of the scale. The crank pin is then loaded with a wéight | 
P, and the traverse of the cross wires is noted, and the | 
— deflection is calculated. To ascertain any possible | 
yield of the whole arrangement, the experiment is repeated | 
at the other end of the shaft: The mostincredibly small | 
twist can be ascertained and measured in this way. A 
seale distance of 5 m. is quite practicable. The milli- 
metre deflection, then, corresponds to 
a + are tg 0° 0002; 
@ = 20°din. 
For most purposes this sensitiveness would be sutfticient, 


Fig. 3 Fig. 4 

but it may be increased very considerably by means of a 

multiplying device which will be described later on. The 

utility of tests of this kind during the experimental | 
development of machinery of new ‘types is self-evident. | 
In designing rotating parts of machinery for motor cars, 

&c., where weight is a consideration, and safety factors 

sometimes are low, the determination of actual torsional 

yield under the highest possible stress ought to be a great 

help. Calculated values, obtained from the supposed 

torsional modulus of the material and the dimensions of 

the piece, are hardly as convincing as an actual test. 

For simplicity and easy preparation the above method 

can scarcely be beaten. A permanent set of a shaft, 

which would be observed at once, would indicate a flaw 

or fault, as long as the testing stress was well within the 





Fig 5 


elastic limit, &c. Engineers will no doubt see other 
applications of this principle of testing, and the above is 
merely given as a suggestion. To apply the telescope 
and scale to the mensuration of small lengths, such as 
form the basis for the determination of coefficients of 
expansion, moduli of elasticity, &c., a very simple 
additional device is necessary. As a matter of fact 
anybody can make one in an hour. 

(2) Determination of minute lengths.—For this purpose 
the mirror is mounted on a little tripod, a sketch of 
which is given in Fig. 3. A small plate of brass a 
the shape of an isosceles triangle is provided with three 
legs ending in needle points. Ordinary stout sewing 
needles are very suitable for this purpose. The mirror m 
is fastened to an upright piece of brass, which is soldered 
to the plate. For subsequent calculations it is necessary 
to know the elements of the triangle formed by the three 
needle points. The easiest way is to make an impression 
on a visiting card, and to measure the sides by means of 
a micrometer with traversing microscope. Such an 
instrument is, however, more than rare in a workshop, 
and inside callipers in conjunction with the ordinary 
micrometer must then serve the purpose. What we want 
to know is the height / of the triangle, Fig. 4. The sidesa 
and bare very seldom absolutely identical, a minute differ- 
ence is, however, permissible. It is an advantage to take 
the sharpness off the needle point at the apex, from 


We have then: 
0) 
tg o = hi? 
To ascertain the sensitiveness of this arrangement we 























A, metal rod to be tested. 

6, double-walled heating vessel with cellular space filled with an insu. 
lating material. 

¢, steel point, fixed in ratio to bottom plate y. 

h, top plate of fixed position with relation to y. 

k, steel supporting columns for h ; these aaah be water jacketed 

d, loose-fitting cork to prevent any great escape of vapour. 

J, tilting mirror. 

ty, ta, and ty, tuibuli for heating vapour, reflux condenser, thermometer, 
stirrer, &. 


may reason as follows. It was found that an angle 
corresponding to 20’ is easily observable. If h is made 
10mm. we can thus observe 4 in 
0) 
tg 20” = : 
. 10 
5 = 0°00097 or, say, 0°001 mm.* ; 








A, wall bracket apparatus complete. : 

a, wire supporting moving leg of mirror tripod. 

b, metal rod, carrying the table ¢, which mrpere the fixed legs of th: 
mirror tripod d. By this means a connection for the alterations of the 
bracket under stress is avoided. 

J, normal of the mirror. 

g, support for the my mene | weights P. : ; 

B, section and plan of small fitting used for gripping the wire, and sup 
porting the moving leg of d. B is naturally small enough to pass 
through a' central hole in ¢ without touching the same. 


Added to this extreme sensitiveness there is the great con- 
venience of using the little instrument for such rather difli- 
cult determinations as those of coefficient of expansion, lig. 
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SIDE | ELEVATION. 


Fig. 


reasons which will be readily seen. Mensuration of small 
distances is effected by estimating the traverse of the 
apex of the triarigle when the instrument is tilted through 
the angle » round the rigidly-supported base S. Suppose 
Fig. 5 represents what takes place when the top plate 
moves from the position A B to CD. What we want to | 


8 


6, wodulus of elasticity, Fig. 7, &e. The figures of or 
arrangements explain themselves. Another use the 
suggests itself is the calibration of the indications of spurt 
levels into angular values. For examining minute altera- 
3s 





“Asa much smaller movement than 1 mm. is observable, the sensitis ene 
is naturally greater by far, 
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fions in permanent structures such a calibrated level is 
highly useful, and it is difficult to obtain by other means. 
The tilting mirror hae-also been used as an extensometer 
in determining elastic ‘limit.~ In the following ‘I ‘shall 
describe a suitable arrangement for this purpose. 

(3) Hatensometer for determining elastic limit, ée.—In 
this case a self-contained instrument is desirable, and one 
which can be easily clamped on the testing machine. 
Fig. 8 represents such an arrangement. The foot-plate A 
ig made to screw on a suitable sliding piece which fits in 
the groove on the tensile machine. It carries an upright 
pillar which supports the whole of the rest of the instrument 
ou the hardened steel plate E. The remainder of the me- 
chanical supports Gonsists of two parts only, viz., the mov- 
able limb C and a casting having the limbs D, T, and F. 
Of these T carries the knife edge B which rests on E. The 
screw V serves to regulate the span between C and D. 
At G the limb D is provided with a little platform carry- 
ing the jewelled centre N, and the jewelled slot Q—see 
plan—to receive the needle points of the base of the 
tilting mirror H. K isthe axle round which C is adjust- 
able. To provide for great variations in the length of 
test pieces C has several interchangeable points which 
are attached at RB in the well-known way. The limb F is 
provided with mounts holding the telescope L and the 
scale M. These are fixed so far off the centre—see plan 
—one on each side, as to allow the image of M in H to 
be seen through L. The telescope side of the instrument 
is made heavier than the other side, giving the instru- 
iment a tendency to tilt in that direction, excessive move- 
ment being prevented by the stop Z. To use this 
instrument is very simple indeed. When the test piece 
is in position the extensometer is pushed forward and C 
is put under the top “ elastic limit” collar on the test piece. 
V is then turned round till G is approximately level with 
the lower collar. Afterwards the tilting mirror is put in 
position, and it is adjusted till the cross wires of the 
telescope coincide with the zero of the scale. When the 
tesi piece is subjected to strain, the whole instrument is 
tilted round B, and H tilts to correspond with the 
extension of the test piece only. Temporary and per- 
manent set can thus be read off in the telescope. 
The scale may naturally be graduated in any empirical 
units. An instrument of this kind possesses many great 
advantages. (1) Itis practically frictionless. (2) It has no 
backlash. (3) The correctness of the readings can be 
verified from the dimensions of the instrument in half an 
hour. (4) It is much cheaper than a mechanical extenso- 
meter of similar accuracy. 

Constructed for a sensitiveness of, say, 0'002 mm., the 
length need not exceed 1ft. 6in. over all. 

(4) Estimation of curvature.—The elements of a cylin- 
drical surface may be found by means of a four-legged 
tilting mirror—Fig. 9. If made so as to rest firmly on a 
standard plane, it will be found to have two positions of 
equilibrium on a convex cylindrical surface, when the 








Fig. 9 


centre legs are parallel with the cylindrical axis. This 
position is found by twisting the instrument till a maxi- 
mum reading is obtained, after a preliminary testing with 
a sensitive spirit level. The tilting of the mirror corre- 
sponds to the angle ¢, as usual, and then we have, suppos- 
ing the needle points be fairly accurately placed at the 
points of two identical triangles, the radius of the 
cylinder :— 
2 Sin @ 

1 being the distance between the two unstable needle 
points. For testing the amount of bendirig of beams, held 
firmly by one end, and subjected to vertical stress at the 
other, this method may be of use. From a scientific point 
of view it possesses a great deal of interest, as it does 
away with separate supporting apparatus, &c., but in 
practice things may be otherwise” Still’it may not-be 
out of place to mention that you can measure spherical 
surfaces in this way if the diagonals of the square are 
made to differ widely in length. Concave surfaces can 
also be examined if you arrange the length of the legs so 
that the instrument tilts more on a plane than in the 
cavity, in which case the instrument possesses an angular 
constant as well. A's all this involves a certain amount 
of juggling with trigonometry, I think that further details 
might just as well be left on one side in this article. 

In conclusion, I wish to reiterate that for determining 
torsional effects, modulus of elasticity, expansion by heat 
and permanent set in test bars, the telescope method is 
by far the simplest-and most accurate one. It has the 
advantage of-being an absolute method:as well, ¢.g., all 
determinations can be standardised by: means ‘of a rule, 
and a moderately sensitive micronieter. Its miéchanical 
equivalent is a pointer without: weight and ofa length 
‘which is only limited by the optical’ properties of the 
telescope. - In the above I have cited a scale distance of 
» ni. a8 @ limit, but this is by no means so. I have, when 
tucasuring conductivity, used a scalé distance of 8m. 
Without finding any difficulty in reading divisions far 
smaller than tmm. Further than «this, I have: found 
work with: such apparatus ‘every bit as convenient as that 
with an ordinary voltmeter: Even in practice, when 
taking charging and discharging curves for accumulators, 
T found: it expedient to determine P.D. by direct com- 
parson with a standard: cell: by means of a galvanometer, 
read by teléseopeand scale. Using maximum deflections 


0'1 per cent., thus saving trouble in the calculations. 
In metallurgical investigations, I have made determina- 
tions of modulus of elasticity and: torsional moduli with 
tilting and swinging’mirrors, also without the slightest 
trouble. — Still, there seems to be a great deal of prejudice 
against the method in this country. Its association with 
magnetometers, standard tangent galvanometers, &c., 
may have something to do with this. I suppose it is 
generally considered to be too scientific to be practical. 
is argument is very often used, although certain prac- 
tical questions require the very highest scientific treat- 
ment. It may be admitted that the quick erection of a 
telescope and scale in correct position requires practice. 
After some time it becomes quite easy, however. To 
engineers, specially constructed self-contained p haga 
like the extensometer described may be of the most 
immediate interest. In the test room a good reading 
telescope and a few mirrors are of more general utilit 
than I have been able to point out in this article, whieh 


mensuration. 

As stated before, the method is in principle old, but its 
lack of the popularity which it deserves makes it ex- 
cusable to bring the matter before the public. 

Since writing the above I have di d the subject 
with some engineers interested in testing, and I foun 
their objection to mirror extensometers confined to the 
difficulty of erection and interpretation of the readings. 
The instrument Fig. 8 does, however, absolutely obviate 
these difficulties. 

With regard to Fig. 7, Mr. Kircaldy pointed out that 
this apparatus may be used for determining coefficients 
of expansion, if the wires are heated electrically. In that 
case I would suggest measuring the rise of temperature 
by means of a thermo-couple. As a lecture experiment a 
slight variation of this arrangement—viz., the substitution 
of the light spot for telescope reading—ought to be rather 
effective. Messrs. R. J. Beck, Limited, are now the 
makers of the instruments described in this paper. 








THE CATARACT DAM, NEW SOUTH WALES. 


THe water supply of the city of Sydney is derived 
from the Nepean and Cataract rivers. The catchment 
area is 354 square miles. With the good rainfall which 
is characteristic of the coastal districts of New South 
Wales, the supply is ample for the requirements of the 
city, even supposing enormous expansion, but the existing 
storage at Prospect—only 5,446,000,000 gallons by gravi- 
tation—is quite inadequate, and further, as the water 
from the rivers mentioned is conveyed to Prospect by a 
system of canals and tunnels, having a daily capacity of 
only 150,000,000 gallons, the storm flow of the rivers can- 
not be fully utilised. 

Occasionally, for some years back, and especially in 
1902, severe droughts occurred, and the Prospect reservoir 
was drawn on to such an extent as to cause anxiety as 
to the supply. Owing to this, and to the concurrent 
steady increase in the population of the city and suburbs, 
serious dearth of water was feared, and though the 
citizens of Sydney were never placed on a limited supply, 
except occasion in the matter of water for ornamental 
gardens, it was felt that, in view of the future, more of 
the water available during rainy years must be impounded 
for the city supply. For that reason, therefore, a masonry 
and concrete dam has been erected on the Cataract 
River, which forms a reservoir with a storage capacity of 
21,411,500,000 gallons. 

The body of the Cataract Dam is composed of Cyclo- 
pean rubble masonry, consisting of blocks of sandstone 
weighing from 2 to 4} tons, built to break joint both ver- 
tically and horizontally, and to have a maximum of bond. 
The stones are bedded in cement mortar and the vertical 
joints are made with concrete. The proportion of blocks 
to concrete and mortar is approximately as 65 to 35. The 
up-stream face consists of concrete blocks 5ft. by 2ft. 6in. 
by 2ft., set upon and jointed with special cement mortar 
and backed by an average of 3ft. of basaltic concrete. 
The down-stream face is of concrete 6ft. thick. “The 
foundations of the dam were carried to a depth of 35ft. 
below the bed of the river in solid sandstone rock. Rein- 
forced concrete was used in the construction of the valve 
chambers at the base of the dam. 

The following figures give the main dimensions :— 





Length of dam S1ift. 

Height above river bed 157ft. 

Depth below river bed 35ft. 

Total height’from base to top (maximum) 192ft. 

Top width i FOG;T Aft. 

Bottom width 02° 0.0 0 oc uoa.p ae ARR 

Maximum depth of the water stored. ... 150ft. 

Total storage capacity... ... ou. . 21,411,500,000 gals. 
Area covered by water (approx.) .. 2400 acres 


Material in dam as completed :— 


Hearting masonry 


111,455 eu. yds. 
Rubble masonry 1,975 


” 


Conerete .. : 23/846 

Facing blocks .. 8,966 mm 
146,242 3 

Total cement used .. 19,000 tons 


Quantity of excavation in connection with 
works, foundations, by-wash, &e, ... 
lronwork.in pipes, valves, &¢. 
Three classes of concrete were used in the dam, as 
follows :— MS 
No.1 Conerete.—For use in the up-stream face blocks, 
the lining of the off-take vertical shafts, and all surfaces 
exposed to the water; was composed: of ' the. following 
proportions :—Cemient, 375 lb. ; sand, 7} cubic feet’; lue- 
stone and shivers,°15 cubic feet; the bluestone” and 
shivers were in the proportion of 3 parts of 2}in. stone 
to two parts of jin. shivers. 
No. 2 Concrete.—For use on the outside of the 4ft. off- 
take pipes, the lower valve chamber, filitig-eut-off 


215,000 cu. yds. 
319 tons 





of 2 eg. the readings" were proportional well within 





trenches and ‘tunnels and ‘the hood of the valve chamber 


is merely intended to suggest uses apart from electrical | pipes 


on the down-stream side was composed of the following 
proportions :— Cement, 875 lb.; sand, 10 cubic feet; blue- 
stone and. shivers, 20. cubic feet. The bluestone and 
shivers were -of-the same proportions’ and’ sizes as for 
No. 1 concrete. 

No. 8 Conerete.—For use in the down-stream face of 
the dam, in the hearting work where voids were large 
enough for the. filling shaft, and between the backs of 
the blocks and facing boards, was composed of the 
following proportions :—Cement, 375 lb.; sand, 114 cubic 
feet ; and 3in. bluestone, 20 cubic feet. Approved sand- 
stone metal was in some cases accepted in lieu of 
bluestone. 

Special Cement Mortar.—For use ia bedding the up- 
stream blocks was composed of the following proror- 
tions :—Cement, 375 lb.; sand, 74 cubic feet, while the 
mortar for use in bedding the hearting blocks, and 
between blocks where the space was too small for No. 3 
concrete, and immediately surrounding the 4ft. off-take 
ipes, was composed of the following proportions :— 
Cement, 375 |b.; sand, 124 cubic feet. 

The whole of the hearting between the up-stream and 
down-stream face work was composed of masonry built 
of sandstone blocks, of as large a size as was practicable, 
and hewn to a rough rectangular form. No stone was 
less than 2ft. in depth, or was allowed to have a less 
cubical capacity than 20ft. when measured on its smallest 
dimensions. Each was roughly picked to a true surface 
on the bed, and no stone having: a concave ted was 
accepted. The remaining faces of the stone were roughly 
spawled off to an approximately rectangular form. The 
stones were used green as they came‘ from the quarry, 
and were thoroughly washed, before being laid, with a 
water jet not less than }in. in diameter, working under a 
hydrostatic head of at least 100ft. The stones were also 
thoroughly wetted immediately before being laid, so that 
they might not take up moisture from the mortar and 
concrete with which they came in contact. 

The stones were laid so as to form large units of heart- 
ing masonry. No horizontal courses were permitted. 
The stones were selected of such varying height as to 
make the horizontal jointing as irregular as possible, and 
were generally laid upon their natural bed, though where 
it was deemed advisable, in order to obtain a maximum 
of irregularity in height, this rule was sometimes departed 
from where the sandstone masonry which composed the 
hea?ting of the dam was not carried up in a succession of 
long horizontal layers, but in blocks of varying heights, 
having vertical faces and irregular rectangular outlines in 


plan. 

The building of the concrete blocks forming the up- 
stream face of the dam was made to follow on thai of 
the hearting masonry, and the space between the facing 
blocks and the hearting masonry was filled in with No. 3 
concrete. Care was taken that the masonry did -hot 
approach the facing. blocks or boarding so near as‘ to 
prevent the access of men efficiently to ram the concrete 
between the two. Where thought expedient by the 
engineer métal work in the form of rails, bars, or other 
shapes was bedded in the concrete-filling between the 
up-stream or down-stream face work of the dam and the 
hearting blocks of masonry, or carried through from the 
up-stream to the down-stream face of the dam in sections 
of concrete specially introduced for that purpose between 
the masonry blocks. The contractor was permitted, for 
the convenience of executing the work, to carry up piers 
within the dam for the support of roads or cranes, but he 
had to obtain the approval of the engineer to the height, 
the sectional aréa in plan, the outline in plan, and the 
position in the dam of such pier or piers. : 

The sandstone used for the blocks had a ‘weight of 
140 1b. per cubic foot, and a crushing strength of 276°3 
tons per square foot’ on a block of 12in. cube. Tests of 
the compressive strength of all concrete and mortar used 
were made constantly during the progress of the work, 
and the following are average results :— 


In tons per square foot. 


30 days. 60 days. 90 days. 
Tons. Toris. ‘ons. 
No. 1 Concrete 120°53 102‘17 116-07 
” ” 70°93 70°83 — 
e 61°16 96°81 110°77 
Mortar 61°42 67 68 102-66 


The whole of the cement used was manufactured by 
the Commonwealth Portland Cement Company, at Port- 
land, N.S.W., and had to comply with the requirements 
of the Public Works Department tests. The cement was 
supplied to the contractors for the dam by the depart- 
ment, but the contract made the former liable for the 
cost of vement used in'’concteté and mértar should these 
exceed a ¢ertain’ proportion‘of the bulk of the’dam. 

The cost*of-the--works was approximately £330,000, 
made up as.follows :-— 


Reservoir Area. 








£ s. d. 
Clearing ... 22,908 1 0 
Excavation ...... : 48,622 5 8 
Concrete, &c:, in dam, &c.... 213,663 1 6 
Outlet works... 2. 2... 5393 1 5 
Road _ of access 570§ 6 0 
River diversion 4000 0 0 

Valve house . ... “ayer 4849 0 0° 
Sanitary, medica], und insurance 5178 10 2 
Supervision and contingencies... 18,821 6 10 
329,136 12 7 


The plant used on the work cost £33,108, half of which 
sum only has been included in above statement, the 
balance being debited to other works on which the plant 
will be used. = : 

The work of construction was commenced*in October, 
1902, under the system of day labour. The operations 
earried out included all preparatory work, such as’ road- 
ee out quarries, laying tramways, designing 
and establishing all plant, excavation for foundations, 
clearing, &e. In addition, a considerable quantity of the 
hearting and concrete work was built into the founda- 





tions. On the 10¢ April, 1905, a contract was iet to 
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EXCAVATION FOR THE DAM 


Messrs. Lane and Peters to complete the construction of 
the dam within a period of two years, the contractors 
having full use of the plant. The actual work of building 
the dam occupied four years and eleven months, and was 
carried on day and night. 

A by-wash to pass surplus flood-water, with a weir 715ft. 
long, has been provided. The top of the latter is about 150ft. 
above the river bed, the overflow water joining the river 
about one-eighth of a mile below the dam. The top of 
the dam is about 7ft. higher than the top of the by-wash 
weir. Two 48in. pipes with valves, communicating with 
the outlet wells and sluice valves in the up-stream face 
of the work, form the permanent outlet, but two additional 
48ia. pipes—making four in all—were provided to pass 
the river flow during construction. The valve house on 
the down-stream side of the dam is roofed with ferro- 
concrete, to provide against damage by water topping 
the work during construction ; and the contracts provided 
that the valves should be left open till the lowest portion 
of the wall reached a level of approximately 80ft. above 
the river bed. 

[t is in connection with this provision that the remark 
ible coincidence which resulted in the discharge of an 
enormous volume of water over the dam occurred. An 
exceedingly dry period of fifteen months duration prior 
to August 30th resulted in the depietion of the city 
supply ; indeed, so small was the flow of the river during 
that period that one 48in. pipe was more than sufficient 
to carry it off. An arrangement was accordingly made 


CONSTRUCTING ROOF OF VALVE HOUSE 


with the contractors that the valves should be closed, and 
water, if any, impounded on August 30th. On August 
28th work was being concentrated upon the lowest por- 
tion of the wall, then 76ft. above the river bed, the gap 
being about 65ft. in width. August 29th was showery. 
On August 30th, at 5 p.m., the valves were closed. 
At 6 p.m. the same day, after fifteen months of dry 
weather, heavy rain commenced to fall, and a total 
amounting to 10in. fell in the catchment area, and 
by 6 a.m. on the following day—the 31st—the water 
was flowing over the dam to a depth of 16ft.-in the 
gap, the lake above the dam holding at that time approxi- 
mately 2,000,000,000 gallons. The engineers opened one 
of the 48in. valves to reduce the surcharge, but it was not 
considered advisable to open the other three valves on 
account of the vibration likely to result from the high 
velocity, as the fixing of the valves was not completed. 
Rain ceased on August 31st, and on September 3rd the 
discharge from the open valve and over the wall had 
reduced the level of the lake to the level of the top of the 
wall—viz., 76ft.—when the valve was partially closed and 
work resumed. No damage was done to the structure, 
though one or two blocks of sandstone which had not quite 
set were carried from the top of the wall and struck the 
roof of the valve-house in falling. 

The sandstone used in the construction of the dam was 
obtained from two quarries, one at each end of the dam, 
from which the stones were lifted and carried to their 
destination by Lidgerwood cableways. Sandstone suit- 


able for crushing was obtained about half a mile away, 
and there crushing and sand-washing plants were erected 
to supply sand. About seven miles up the river, hard 
basaltic stone was quarried to make the concrete, a 
tramway connecting the quarry with the dam. 

As regards the general plant, three units of 65 kilo- 
watts each were put down in the power-house supplying 
current to fourteen electric motors varying from 8 to 40 
horse-power, which operated the various machines on th: 
works. Two electrically operated Lidgerwood cablew ays, 
each having a span of 1100ft., handling 4}, ton loads, 
were erected above the dam; the towers of one set 
being stationary and.the others traversing, their height 
being 57ft. Special Lidgerwood electric hoists cperated 
these cableways, with a ‘double drum 53in. in dia- 
meter, actuated by two General Electric direct-current 
motors, designed for 500 volts, and provided with series- 
parallel controllers. - The hoists “had a maximum tra- 
versing speed of 1200ft. per minute. 

For handling stone and concrete six 6-ton cranes 
driven by electric’ motors, and six travelling steam 
eranes—four of 10 tons, one of 5 tons, and one of 3 tons 
capacity—were used. All conerete and mortar was mixed 
by “Messent ” mixers of one cubic yard capacity exch. 
At the quarry supplying the basaltie stone a “ Gates 
crusher was erected, producing 40 tons per hour, with 4 
revolving screen separating the metal into different bins, 
according to gauge. For conveyance of the cement 
from the nearest railway station—sixteen miles distant— 
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required, both traction engines and horse teams were 
utilised. 

The foundations of the dam were remarkably dry, very 
few springs being met with, and these, on being carried 
to the surface, gave no pressure, and were found on the 
completion of the structure to have no connection with 
and to be unaffected by the level of the impounded water. 
A very compleie system of drains was introduced in the 
body of the dam, with a view to carrying away any water 
which might penetrate the up-stream face, and thus 
preventing any possibility of pressure in the wall. These 
drains are situated behind the concrete blocks forming the 
up-stream face, and are collected into pipes which lead 
at intervals throughout the whole height of the dam, 
from the up-stream to the down-stream faces, when they 
discharge. With a depth of 106ft. of water impounded, 
the flow from these drains is, we understand, trivial ; 
indeed, the structure is remarkably dry. In constructing 
the concrete facing parting joints were introduced at 
intervals with a view to bringing contraction cracks to 
certain points. Such cracks have aot yet developed, 
and it is thought possible that the large blocks of stone 
used, and the bond obtained, have distributed the con- 
traction so evenly that no large cracks will result. 
Further, the upper portion of the wall where such cracks 
might be looked for was completed in the cold season, 
a fact that would tend to reduce contraction cracks. 

A temporary township was established for the people 
engaged on the works, and the tradespeople and others 
connected therewith; and as this was’ unavoidably 
situated within the catchment area of the Sydney water 
supply, special precautions had to be taken to provide 
against surface pollution, such as the conveyance of all 
refuse outside the catchment area. The camp was 
divided into two sections, for married and unmarried 
men respectively. For the latter large barrack build- 
ings were erected and partly furnished, a charge 
being made by the Government for the accommodation, 
while married men had to erect their own dwellings under 
supervision. The sanitary arrangements and health of 
the people were under the supervision of a resident 
medical officer approved by the Government. The sale 
of intoxicants was absolutely forbidden. 

The completion of this fine piece of work, which is the 
largest of its kind in the Southern Hemisphere, will 
relieve the citizens of Sydney-from any fears of a water 
famine for many years to come. Mr. L. A. B. Wade, 
M. Inst. C.E., Chief Engineer for Rivers, Water Supply 
and Drainage, was responsible for the design and carry- 
ing out of the structure, and he was assisted by Mr. E, 
M. de Burgh, M. Inst. C.E., of the same department, who 
has had principal charge of the work; Mr. J. Symonds 
being resident engineer. We are indebted to the cour- 
tesy of Mr. Wade for the foregoing information, and for 
the excellent views which we reproduce herewith and on 
page 421. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


Last week we brought our account of the meetings of 
the Institution of Naval Architects down to Thursday 
evening. On Friday morning business opened with the 
reading of a paper by Mr. R. E. Froude, entitled, 


“ Resutts or FurtHer Mopet Screw PROPELLER 
EXPERIMENTS.” 


The experiments on model: screw propellers, with which this 
paper is concerned, are an extension of those made at the 
Torquay tank in 1884, and dealt with in the paper which I read 
before this Institution in 1886. The principal points in which the 
present experiments exceeded in scope the previous ones were as 
follows :—{i.) Lower values of pitch ratio included. The highest 
valnes included in the old experiments were at the same time dis- 
carded ; but these were quite outside the range of present prac- 
tice. (ii.) Three-bladed as well as four-bladed propellers were 
tried [in the old experiments the model propellers were all four- 
bladed]. (iii.) Variation of. width proportion of blade was tried, 
ranging from that of the old experiments up te about twice the width. 
(iv.) Difference in blade shape ; by inclading the wide-tip pattern, 
in addition to the elliptical pattern solely used in the old 
experiments. 

The experiments were the usual kind of what are described as 
screw experiments “‘in open,” namely, in undisturbed water— 
without mode! in front—the screw -being mounted on the forward 
end of the shaft which drives it, the whole advancing through the 
water at a prescribed speed, the screw driven at prescribed revo- 
lutions per minute, and the thrust and turning moment being 
measured. Each set of experiments on each screw consisted of 
some twenty runs at the same speed, at different slip ratios ; 
including a run or two, at beginning aud end, with screw off, for 
eliminating constant resistances of apparatus. This series of runs, 
which occupied some two and a-half hours in the middle of 
each day, was daily both preceded and followed by a series of 
experiments with truck stationary and a turbine brake dyna- 
mometer substituted for the screw, to measure the ‘working ” 
friction of the driving gear. The diameter of screws was uniformly 
O-8ft., as compared with 0°68ft. in the old experiments. The 
immersion to the centre of the shaft was uniformly 0-64ft., viz., 
0°83 of the diameter, as in the old experiments. The speed of 
advance was 300ft. per minute, as compared with 206ft. per 
minute in the old experiments. This was the highest speed at 
which it would have been possible to obtain the desired range of 
slip ratio, without overstraining the driving gear. 

The boss common to all the model screws was—as usual in our 
mode] screws—of the smallest practicable character. Some special 
experiments made with ordinary large bosses showed the effect of 
a large boss to be material, partly in its resistance, and still more 
in an increase of revolutions per minute, due presumably to stream 
line action ; but as both these effects are intimately involved with 
those of the bearings or shaft tubes, which in the ship immediately 
precede the propeller, it seems best, where all these features are 
absent, as.in the experiments with which we are here concerned, 
to suppress the boss so far as possible. The model screws employed 
in the regular series of experiments were without skew-back ; but 
experiments were made with four additional model screws having 
a skew-back of 15 deg. on the driving face, otherwise similar to 
four of the regular series, and the skew-back wax found to make 
no material difference in result. 

The analysis of the series of thrust and efficiency curves yielded 
by the experiments on the individual model screws was in the first 
instance based on the following simple formula for thrust in terms 
of revolutions per minute :~ 

(1) 


T=aR?-65R 





Where T = thrust; R = revolutions per minute; a = & ¢o- 
efficient depending on dimensions, &c., of screw ; b, one depending 
on the s and pitch. ; 
It will be seen that if, as is most convenient for svch analysis, 
and as has been done in this case, we take as a conventional 
measure of the pitch the travel per revolution at the revolutions 
per minute Rp (of zero thrust), so that 
Vv 

D. a» 

F R,’ 
and, again, observing that for zero thrust at revolutions = Ry we 
must have a R,? = b Ry, we can eliminate the coetticient > in 
terms of a, V, and P. And, assuming the coefficient a to have 
been correctly obtained for a screw of specific design and unit 
diameter (diameter = D = 1), we obtain from equation (1) above 
the tollowing two alternative equations for thrust :— 


os ee PO 
T » V as (2) 
T= aDtR5, 
where a? 
P =F 
D 
or pitch ratio, and S = slip ratio as ordinarily reckoned, viz. 
(R — Ryo) + R. The former of these, expressing thrust in terms 
of speed and slip ratio, is perhaps the most intelligible ; while the 
latter is often more convenient for computation. 

To enable the thrust for given speed and revolutions to be 
calculated by either of these formule for a propeller of any given 
design and dimensions it is only needed to determine the co- 
efficient a as affected by difference of design, the principal 
elements in which may be taken to consist in (i.) pitch ratio ; (1i.) 
type, and blade width proportion. 

t 


(3) 


was found that the effects of these two principal elements 
might be taken as independent of one another, and that, as 
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practicable to treat pitch ratio as an unknown quantity. Our 
usual practice in using these data is to obtain diameter and effigi. 
ency for two or more of the pitch ratio values for which curves are 
given, each for two or more values of disc area ratio, and plot the 
results on a base of total blade area In this way the diameter 
and efficiency for any intermediate pitch ratio is indicated. 


Mr. Luke opened the discussion. He said that when 
John Brown and Co. decided to establish an experimenta] 
tank, permission was obtained from the Admiralty to 
visit the tank at Haslar. It fell to his lot to go there, 
and looking round with the inquisitiveness natural to an 
Englishman, he saw a large number of model propellers 
of.a type which seemed unfamilar. Upon inquiry he 
found that a very exhaustive series of propeller experi. 
ments had been carried ont, and he had cherished the 
hope that some day it would be published. He thought 
he would voice the sentiments of everybody who had 
anything to do with the subject in thanking Mr. Froude 
for his interesting and exhaustive paper. He would be 
paying Mr. Froude a very * og compliment if he pro. 
fessed thoroughly to grasp the paper in the short time 
available for reading it, but later they would get more 
familiar with the new experiments, and Mr. Froude’s 
method of presenting them. It was to be observed that 
the experiments were carried over a tolerably wide area 
ratio and a tolerably wide pitch ratio. Of course, one was 
never satisfied with the amount of information given, and 
he was a little sorry that Mr. Froude had not 
given them results over a somewhat wider pitch ratio 
on the upper side. Within the last two or three years 
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EFFICIENCY CURVES OF SCREW PROPELLERS 


regards (i.), @ might be most correctly taken as proportional to 


p(p + 21). As regards (ii.), the value ray which, as just 


seen, is constant for varying pitch ratio, was taken as the expres- | 


sion for the ‘‘ blade factor” B, the purpose of which is to denote 
what may be called the thrust capacity of the propeller, as depen- 
dent on type, i.e, whether three-blade elliptical, three-blade wide 
tip, or four-blade elliptical ; and within each of these types, on 
width proportion of blade. 

For a final test of the formula of equation (1), as accurately 
expressing the variation of thrust with revolutions, the thrust 


values-of all the individual propellers, at a series-of slip ratio | 


values, were carefully compared with thrust values calculated by 
formula ; and on this information the thrust formula wus corrected 
by multiplying the right-hand side by 1°02(1—-08S). Making 
this correction, and also substituting for a its value in terms of the 
re 


2? be 
(dl -— S- 


bldde factor B, just referred to, equation T= = 


comes the final thrust formula, as follows:— 
pet 21 , 188 0-Ws) 
P (1-8) 

To facilitate calculations, a curve was computed expressing the 
last factor—involving S only—as an ordinate (= y) to a base 
(= «) expressing revolutions and pitch relatively to speed, as ind - 
cative of the slip ratioS. This curve, commonly called the “x 
curve, appears in Fig. 1. Conveniently for ship screw calcula- 
tions, the numerical coefficients used in the computation of this 
curve were chosen for expressing, not thrust, but ‘‘ thrust horse- 
power” (or T H P) = H; speed = V, in knots; revolutions = R, 
in hundreds ; diameter = D, in feet. We thus get as the expres- 
sions for x and y as follows :— 


<= Be? =s53 |: ME Ee err Be 


1-8 
EE __H_f — osoreg $U-85)] . 6 
I~ Bip + 21) De ve (1-8): ) 
The variation of efficiency with pitch ratio makes it impossible 
to bring all the results under one single efficieucy curve as was 
done for the 1884 experiments (1886 Paper). 


T = D? V2 x (4) 


plotted to the base “x” of the “‘xy” curve. These are correct 


for the three-blade elliptical type of screws, and for a standard | 
To correct them for another type or disc | 


disc area ratio of 0°45. 
area ratio, or both, a uniform efficiency deduction must be made, 
of 020 for three-blade wide tip, or ‘0125 for four-blade elliptical, 
also one appropriate to the disc area ratio and pitch ratio in ques- 
tion. 

The ‘‘x y” curve, with its companion efficiency curves, serves 


-perfectly for analysis of steam trials, where it is only needed to 
calculate thrust horse-power and efficiency, for known revolutions | 


per minute and speed, with known propeller dimensions. But, 


tity, enters into both and y. 
were devised the curves in Fig. 2, for which the abs issa, ‘‘C,,” 
is determined solely by the known horse-power, revolutions, and 
speed, while the corresponding ordinate ‘‘C,”’ determines the 
unknown diameter in terms of the same known quantities. 
expressions for these two values are :— 

R2H /_ p+ 2l 2 y 
“iol War aise, 


POE: AE (= p+ 2, ) 
B pe vs yp ; 


Unlike the ‘“‘x y” curve, this curve differs with pitch ratio, a 
serics of curves is therefore shown, for the same series of pitch 
ratios as the series of efficiency curves accompanying the ‘‘z y” 
curve, which series of efficiency curves is also reproduced on the 
C, base to accompany the curves Cy. Unfortunately, it is never 


Ca = (7) 


Cy (8) 


It was therefore | 
necessary to obtain a series of efficiency curves for a convenient | 
series of round number pitch ‘ratios, such as appear in Fig. 1, | 


The | * : ares 
| say, one pitch ratio and the best ordinary screw. It 
| seemed to him to work out at 6 or 7 per cent. difference. 





they had had to adopt on the Clyde propellers with 
1°7 pitch ratio at least, and he thought Mr. Froude 
only gave 1°5. If they had to find the figures in future 
it would mean extrapolation instead of interpolation, and 
that was always a delicate thing. As regarded efficiency, 
it seemed to him that Mr. Froude’s experiments bore out 
other experiments which led to the conclusion that three- 
bladed were more efficient than four-bladed propellers. 
They also, if he read the experiments aright, showed that 
propellers with blades of elliptical outline were more 
efficient than those with wide tips. He would like 
information as to whetber blades with narrow mo were 
more efficient than those with the ordinary elliptical 


outline. With regard to the experimental fact that three- 


| bladed were more efficient than four-bladed propellers, he 


would like to ask Mr. Froude whether the experimental 
data appeared to be fairly well confirmed by any analysis 
of trial data. In an analysis of trials which he had 


| attempted at Clydebank, he met with the fact that some 


of the best trials carried out had been done, singularly 
enough, with propellers with four blades. That might 
cause them to doubt whether the experimental data was 
right. While he could not assert that it was wrong, he 
should be obliged for a little information on the point 
whether the result of practice carried out the result of 
experiment. It was gratifying to find the result of 
experience confirmed by experiments in the tank—that 
it was almost impossible to get good results with propellers 
of low pitch ratio. Whether this would lead to gearing of 
some sort in the future he did not know. Time alone 
would prove, but it certainly might lead to something of 
the kind. 

The Hon. Chas. Parsons said the subject was very 


| complex, and it was difficult to do justice to it at short 


notice. He did not find in the paper any reference to 
scale—to the size of propellers. If a naval architect were 
designing a real propeller what coefficient had he to take? 
In reducing ship resistances to model experiments there 
was @ coefficient for size, and that was a very consider- 
able element in efficiency. Losses in propellers were 
made up of two factors—one loss by slip, and the other 
loss by friction of the blades.in the water. They had 


| generally assumed roughly that when the two were some- 
| what equal they got the maximum efficiency. 
| case of wide blades the friction was a much larger factor 


In the 


than with narrow blades.. For a moderate-speed ship a 


for design, where it is generally desired to calculate propeller | narrow-bladed propeller was more efficient than a wide- 
dimensions suitable to given horse-power, revolutions, and speed, | 
a difficulty arises from the fact that diameter, an unknown quan- | 
So, for poe of design, there | 

| then they incurred greater skin friction. The question had 
| often been raised by naval architects as to ‘what was the 


bladed one, but if they tried to use narrow blades for a 
fast ship the result was failure. So for high speeds and 
high pressures they were forced to go to wide blades, and 


difference in efficiency between a wide-bladed screw of, 


Prof. Biles said the paper showed how much had been 
lost in the past by having too small a number of tanks to 
operate upon. is work had occupied Mr. Froude 
many years, and it would take time in using the paper 
to find out its enormous value. The Admiralty deserved 
their thanks for allowing Mr. Froude to place the results 
of the experiments before them in so complete a form. 
The object of the paper was partly scientific and partly 
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cal, and he would like to ask Mr, Froude jf he could 


oti 
te them some information which would be of the 
utmost interest and value—that was to give them 
gome idea of the reliability of the results of full-sized 


ships based on these model experiments. Every day they 
were making use of Mr. Froude’s data, and he would like 
to know Mr. Froude’s opinion as to the reliability of 
results based upon that data. Perhaps Mr. Froude could 
gay approximately how the efficiencies of full-sized pro- 
ellers at sea compared with the efficiencies of model pro- 
pellers. With reference to the relative efficiency of three 
or four-bladed propellers it occurred to him how very few 
three-bladed propellers were used in single screw ships. 
It was the almost invariable practice to put in four-bladed 
propellers. As to whether they would always be bound 
to the direct connection of the propelling engine with the 
propeller it was obvious that if they could’make the revo- 
lutions of the propeller what they liked, and were not 
bound to make them correspond with the revolution of 
the engine, they would be more likely to choose an effi- 
cient propeller. Jf the size were fixed independently of 
the revolutions of the engine they would be able to adopt 
not only the best proportions, but the best area of 
ro eller. 

Mr. Stromeyer said that all the paper contained was 
some mathematical deductions from the experiments. 
He thought many of those present would like to have 
the actual data that was used from which they could work 
the results. He could not believe that the formule 
placed before them were absolutely correct. 

Mr. Geo. Quick said an interesting question was the 
relative efficiency of wing screws and middle screws. His 
opinion was that middle screws were better. He thought 
greater efficiency would result if they indulged in wider 
experiments—romantic experiments he might call them 
—instead of going on what they knew. 

Mr. Tennyson said that in the matter of several screws 
on one shaft there was very little data published from 
practical experience. One kind of ship in which that 
might be useful, and indeed necessary, would be a 
shallow draught ship of great speed, although they hardly 
possessed such ships at present. 

Mr. Wilkins said that with regard to pitch ratio he 
found 14 very suitable for a single screw, with four blades, 
and personally he favoured four blades. 

Mr. Froude, in reply, said they would all like to make 
their experiments on full-size propellers, but there were 
difficulties in the way of that. Practice, however, showed 
that their results were not far wrong. As to the question 
of how far the results varied on steam trials, in one respect 
verification was always difficult as to the precise effective 
pitch. They found, by comparison of trials of the same 
ship with different propellers or of sister ships, that they 
could not depend upon the pitch to a great nicety. There- 
fore they were bound to treat pitch in a series of trials 
as an unknown quantity. That, of course, removed one 
element of test. But as regards efficiency, the results on 
the whole bore out the variations of efficiency which the 
model experiments had predicted. As to the question of 
narrower tips, the difference between the wide tip and 
the elliptical blades was a very large difference, but the 
difference in efficiency was very moderate, and the general 
conclusion to be drawn from the experiments was that, 
within very wide limits, they might vary the shape of the 
blade a great deal without causing any substantial differ- 
ence in efficiency. So it was as regards three or four 
blades. The difference as it was shown was not very 
great, and he did not attach much importance to it. 

Attached to the paper were three valuable appendices, 
which, unfortunately, space prevents us from reproducing. 
These gave particulars of the propellers employed ; 





Tabulated Ordinates for curves of x, y, C, , Co, efficiency, | 


&c.; and of theoretical efficiency curves. 


The next paper taken was by Prof. William Hovgaard, | 


and was entitled “An Analysis of the Resistance of 
Ships.” It was of a mathematical character, and was 
taken as read, there being no discussion upon it. We 
do not, therefore, give an abstract of it. 

Herr H. Wellenkamp then read a paper on 


“A New Meruop or Research Work on FLurip 
RESISTANCE AND SHIP PROPULSION.” 


In endeavouring to contribute as much as possible to the solution | 


of the problem of tank research work, I have devised a method of 
overcoming at the same time the financial difficulties of tank 
experiments by introducing greater simplicity and enabling a 
shorter tank to be used ; and also of avoiding the various difficulties 
arising from the use of delicate mechanism, which is said to be not 
always quite reliable and trustworthy. My method is, within 
certain limits, identical with earlier methods; especially with that 
which Beaufoy so effectually applied in the Greenland Docks at 
the end of the eighteenth century. The chief consideration in deal- 
ing with towing experiments is that models should follow a direct 
course straight forward, totally free from deviations and disturb- 
ances, with a uniform motion and, as far as possible, with a 
constant velocity. This uniform motion is very difficult to attain 
in practice. For instance, a carriage on absolutely even rails, and 
fitted with the best type of wheels and bearings, will move at a 
speed which to the eye, perhaps, appears quite uniform, but the 
finest measuring instruments will show that there really are 
disturbances due to irregularities in the working mechanism 
employed, or to differences between towing force and resistance. 

I will now proceed to give a description of the towing arrange- 
ments which are shown in Fig. 1. A very thin piano wire is 
attached to the end of the long bowsprit of the model, and is 
stretched horizontally above the water to the end of the tank, 
where it passes over a drum into a deep well. This drum has 
extremely fine sgate-pointed bearings, and a polished surface 
Which may be blackened with a turpentine flame. The circum- 
ference of the drum is exactly 1m., and equal to one turn 
of the wire. The groove for the wire is on one side of the drum ; 
and on the other side a scale is engraved. A towing weight hangs 
at the end of the wire in the well. This weight is rather small; 
because the resistance of a model at the highest speed attained is 
generally less than 1 per cent. of the weight of the model. A time 
recorder consisting of a big tuning fork records by means of a 
needle point one-hundredth parts of a second in the form ofa 
wavy line on the revolving surface of the drum Fig. 2. To prevent 
the overlapping of the wavy line, a longitudinal movement is 
imparted to the needle point. That constitutes the whole apparatus 
employed during the measuring run. 

Let us now suppose that an’ experiment is to be made on a 
model under the tractive force of the towing weight ( Pr ) alone. 
At starting, the whole power of the weight is employed in produc- 


| really no more than ;,jy,th of the tension of the wire—may 





{ 
ing kinetic energy and imparting it to the mass of the model, the 
wire, the drum, and the weight. As soon as any velocity is | 
attained, resistance uf the water is produced, and must be over- | 
come by a corresponding portion of the power of the weight, thus 
leaving the remainder of the power available for further accelera- 
tion. There is a simple way of reducing the starting run down to 
a few metres by giving the model an initial impulse by means of 
an additional starting weight, which is considerably heavier than 
the towing weight. This weight takes the form of a chain (P, in 
Fig. 1), and its action decreases from the full extent of its weight 
down to zero at the end of the starting run. It is temporarily 
connected to the model by means of a second special wire, so that 
various predetermined amounts of power may be transmitted. 
This wire takes hold of the fore end of the bowsprit by a clutch, 
which is released automatically as soon as the starting run is 
finished. ‘The model then continues on its way under the influence 
of ney towing weight only, and the measurements can then be 
made. 

lt will be seen that the method is thoroughly adapted to the 
most delicate scientific research work, by enabling us to advance 
gradually to the highest degree of uniformity of motion. This 
result is attained, first, by means of the exclusive use of gravity as 
the most uniform towing power available ; secondly, by doing 
away with nearly all apparatus, with its resulting disturbances ; | 
and thirdly, by adjusting the towing weight to correspond with 
the actual speed by trial and error. The consequence is real | 
dynamical equilibrium, such as is required for an exact investiga- | 
tion. 

The velocity of the model is recorded on the drum surface, | 
where the waves are given for each hundredth part of a second to | 
full seale. It is of great value for accuracy of measurement that 
neither the curve of time nor the curve of distances has to be 
drawn. We find the velocities clearly shown by cross curves 
passing through adjacent waves. In order to attain greater | 
accuracy the wavy line is divided by a straight spiral line, and the | 
crossing points of the two can be exactly determined. 

One of the principal advantages is that the method can be em- 
ployed not only for towing models and testing resistances, but for | 
all sorts of tank experiments. It has been objected that the wire 
is attached to the bowsprit at too high a point, instead of at a 
point corresponding to the height of the propeller shafts. This is | 
of no importance, as there is no difficulty whatever in eliminating 
this defect. We have only to consider that the towing power is 
accurately known, and the heightof the wire above the propellershafts | 
as well ; consequently, the trimming moment is also known. We 
therefore have only to trim the model before the trial begins, by 
displacing a small part of the weight of the model so as to counter- 








| both being modelled 
|method. His father’s experiments were on a much 


it is kept stretched by a weight of just the same magnitude as the 
corresponding one in the well at the fore end. 

In this apparatus only three pulleys or drums and the shaft 
bearings are under stress. The friction of these has to be over- 
come, and that requires a specia] experiment to determine the 
amount of friction at different speeds and weights. Without such 
a test the trials would be defective. In order to ascertain the 
friction, we take off the blades of the screw and join the two fixed 
ends of the wires instead of fastening them to the shaft and to the 
bowsprit. This single wire is then led over the same drum and 
pulleys as in the trial, but soniewhat differently arranged, as 
shown in Fig. 4, and the sam2 weights are applied. The system 
is then put in motion by a smal) additional weight attached to one 
or other of the two weights at the ends of the wire. The speed 
attained is recorded, and the friction can be caleulated. Thus the 
results of screw propulsion are as accurate as may be desired, and. 
are ready for the complete investigation of all questions connected 


| with this kind of experimental work. 


Mr. Froude, who opened the discussion, said that the 
paper had an interest of a pleasurable kind for him, not 
only because it decribed a method of experimenting 
which seemed in most of its details admirably con- 
ceived and carried out, but because it carried his memory 
back more than forty years. It was in 1862 and 1863 


| that his father, Mr. William Froude, was making a 
| set of experiments upon models which, as far as he knew, 


was never published. The method of those experiments 
was in all general features word for word as described 
in the paper. That no doubt was accounted for by 
independently on the same 


smaller scale than those of Herr Wellenkamp. He used 


| for the purpose a large masonry rain-water tank close to 


his house, and in one particular it was curiously identical 
with the suggestion in the paper. The length of run was 
between four and five times the length of the model, and 
it was possible to get nearly four lengths of what was 
called in the paper the measuring run. So far as he 
remembered, the results his father got were suggestive 
and valuable, and he thought they played an important 
part in the train of events which led to the establishment 


| of the Admiralty experimental works and the system of 
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WELLENKAMP’S EXPERIMENTAL TANK 


oalance the trimming couple accurately, the model being then 
driven exactly as if by the screws. Another objection raised is 
that the sagging of the wire causes a slight deviation of the towing 
force from the horizontal. To avoid this a small weight—it is | 


be removed from the end of the bowsprit, thus neutralising 
the small downward component of the towing force. A further 
objection is as follows :—Every ship is, while in motion, exposed 
to varying trimming forces resulting from the water pressure, 
which generally have a tendency to reise the bow—-Fig. 3. Thus 
the point of attachment of the wire at the end of the long bow- | 
sprit will be raised to a perceptible degree, and the direction of 
the towing wire will no longer be horizontal, and will therefore 
produce a defective trimming moment, which does not exist when 
the ship or the model is driven by screws. Since the raising of the 
bow cannot be foretold, it is necessary to observe this effect during 
the trial and afterwards to neutralise it before the next trial begins. 

The model may be fitted with one or more screws on propeller 
shafts just as in a ship, and may be driven by the action of the | 
screws, ¢.¢., by thrust. The screws must be revolved by the most 
uniform force available, ¢.¢., by gravity. To obtain this we attach 
a third weight to the screw shaft by means of a very thin wire 
which is wound round the shaft as many times as there will be | 
revolutions made during the whole run. The wire passes from the | 
shaft vertically upwards over a guide pulley at the top of a mast | 
on the model, and carries at its free end the third woight. This 
weight drives the model—not shown jn the diagram—indirectly, 
by produciug the force to revolve the screw, during its fall from 
the top of the mast. 

It is evident that the apparatus described cannot be employed 
when the model has to make a long run. The weight hanging 
down from the mast cannot exceed a definite amount because of 
the limited stability of the model. For practical purposes a longer 
run is often required, and consequently it would not always suffice 
for making exact and trustworthy measurementswith the arrange- | 
ment just described. 

To fulfil this requirement, another arrangement may be em- | 
ployed which is an improvement only in one respect, viz., by doing 
away with the third weight hanging down from the mast, aud thus 
obtaining further simplification. The apparatus will then be as 
follows :—The first weight is, as we know, attached to the wire at 
the bowsprit, and exerts a tension in the forward direction ; the | 
second weight is now used not merely to counterbalance the first | 
one and to keep the model in statical equilibrium, but-it4s at the 
same time used to rotate the screw. “te is therefore fastened to 
the shaft of the screw instead of to the aft end of the model. Its 
wire is wound round the shaft as was previously done, and passes 
over a guide pulley on the deck of the model and is led horizontally 
to the pulley placed at the well at the aft end of the tank. — There 


| resisting conditions proper to permanent results. 


experiments now so widely applied. But his father was 
certainly dissatisfied with the results considered as quan- 
titatively correct, on the ground that, in his opinion, the 


}run was too short, and he saw that if he gave a 
| much longer run—a sufficiently long run—there would 


be serious trouble from the sagging of the tow line. 
It seemed to him that the drawback of the system was 
was that they were driven to have a very short ran. 
That was the reason why when the opportunity came to 
his father to design an experimental tank for the 
Admiralty he adopted the system they now had. The 
reason why he concluded that the run was too short was 
very important in its bearing on this paper. He adopted 


| just the same system recommended in the paper of 


giving a different series of impulses till he found he had 
given the right impulse, and that the model when released 
continued to travel at a steady speed. But he remem- 
bered that his father was immensely perplexed by finding 
when the model was going steadily at the right speed 
that after a little while it would accelerate. He saw 
afterwards the explanation, which they all knew now— 
that for the hull to experience the right resistance proper 


| toa permanent steady speed it was not only necessary 


that it should be going steadily at that speed, but that it 
should have been going long enough te constitute all the 
Herr 
Wellenkamp would no doubt reply that the proof of the 
pudding was in the eating, and ask what more was 


| wanted. But when they hada clear and certain theo- 


retical principle it required a great deal to make one con- 
fident that it did not apply. Many intricate points were 
touched upon, but the one he would content himself with 
raising was whether this speed-measuring apparatus,though 
well-designed and delicate, was accurate enough to detect 
with certainty exceedingly small accelerations due to the 
resistance variations in question. He thought they 
were dealing with quantities that were too small. 

Dr. Glazebrook expressed the appreciation felt by the 
Committee of the National Physical Laboratory at Mr. 
Yarrow’s generosity in offering to establish an experi- 
mental tank. This paper raised the question of the form 
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and dimensions of the tank. He felt with Mr. Froude 
that the method suggested for measuring the forces con- 
concerned, and the speed of the model, was one of great 
delicacy and ingenuity. But it was necessary that the 
motion should be steady, and that steady period in Herr 
Wellenkamp’s case was preceded by a very brief period 
of violent motion. He thought very careful investigation 
was needed before they could be sure that the effects of 
this violent motion had entirely subsided before the so- 
called steady time came on. 

Herr Wellenkamp, in reply, claimed that the accuracy 
of his method was not only sufficient, but was the best 
ever found in any system of trial yet introduced. 

At the afternoon sitting, Prof. Biles presiding, Mr. 
W. S. Abell read a paper, “ Two Notes on Ship Calcula- 
tions.” We do not propose to reprint this paper, which 
is of a purely mathematical nature. We may say, 
however, that it dealt with the question of the requisite 
number of ordinates to use in estimating the displace- 
ment of vessels, and presented formule in which five 
ordinates alone were used. 

Professor Welch, in opening the discussion upon it, 
suid the paper showed considerable ingenuity, but with re- 
gard to Gauss’ application, he was bound to say that 
without considerable checking of results he would be 
very chary of using only five ordinates in the case of a 
ship nearly 400ft. long. If the absolute curve of the 
ninth order were absolutely geometrically correct they 
would get a correct result, but he was very doubtful 
whether actual ship curves would conform exactly to 
actual algebraic curves. He would prefer mote ordinates 
until extended use of the rule showed that they could use 
five ordinates only. 

Mr. Luke agreed that danger would be run in taking 
too few ordinates. Mr Abell by applying his method 
particularly to warships, and especially cruisers, where 
there was all form and nothing else, had applied it to 
curves tolerably fair. Dut the best way was to take a 
continued application of one of the clementary rules 
rather than go to one of the higher rules, because if they 
made mistakes in the former cases they would probably 
be confined within narrow limits: With very few 
ordinates they might have curves which differed con- 
siderably from the analytical curves which the ordinates 
assumed. He was inclined to the opinion that Gauss 
would never get the holding which Tschebyscheff had got 
or which Simpson’s rule had obtained. 

Mr. John Smith said he thought so far the application 
of Gauss’ rule to the integration of ship curves had 
been received with great caution, and it was only natural 
that it should be so received. But from a theoretical 
point of view it was a very interesting point. Most of 
them thought that after Tschebyscheff’s rule nothing 
remained from the practical point of view to investigate 
in the subject, but the search for the fewest number of 
ordinates was well justified. Mr. Abell deserved thanks 
for finding a levelling-up of the multipliers. 

Mr. Whiting said he believed that fifty years hence 
people would still be found investigating this subject. 
There was no doubt that Simpson’s ordinary rule was a 
rule of extraordinary power and flexibility. It could be 
taken to a high degree of accuracy if they applied it in 
the way in which its undoubted flexibility permitted. 

Mr. Abell, in reply, said that there was no danger in 
the number of ordinates, provided they were aware of the 
conditions. 

The Earl of Glasgow presided at the evening meeting. 

Professor J. A. Arnold read a paper on “ Factors of 
Safety in Marine Engineering.” 

This paper is too important simply to publish in 
abstract, and we hope to reprint it in full in a future 
issue. 

Professor Ewing said he was glad of the opportunity 
of thanking Professor Arnold for having brought forward 
a number of points which it was not too much to say 
were of fundamental importance with reference to design, 
so far as design depended upon strength. He was entirely 
ia agreement with much at least of what Professor 
Arnold said. He was in agreement first of all as to the 
very unsatisfactory character of existing practice with 
regard to specifications of strength. He agreed entirely 
that it would be a good thing if they could get engineers 
to drop altogether the habit of taking the ultimate 
strength of a material as their main criterion of its value 
in strength for the purpose of design. The elastic limit 
was a far more important criterion. Of course, they had 
to recognise—as he believed Professor Arnold did—that, 
in addition to the elastic limit, they had this further im- 
mensely important criterion—the amount of plastic defor- 
mation that the piece was capable of undergoing beyond 
the elastic limit before it came to complete rupture. If 
they could get those who drew up the specifications to 
recognise these two points, then he thought they would 
be embarking on a practice much superior to that 
which obtained at present. The whole subject re- 
ceived some elucidation if they considered for a 
moment what happened when they reached the elastic 
limit in the straining of a material. According to 
modern views they knew the action when this occurred 
to be a sudden slip generally in a number of parallel 
planes in each individual crystal of which the piece was 
composed, or at all events in some of the crystals. Up 
to that point there had been a strictly elastic reversible 
action. When that point was reached there was some 
minute amount of set occurring in each of the crystals 
in which slip took place. From this point of view elastic 
limit was a definite point as regarded each individual 
crystal, although it must come at different loads in 
different crystals. Strictly this elastic limit of the piece 
as a whole would be that load at which set occurred in 
any of the crystals. Probably, however, that was lower 
than anything they were in the habit of recognising in 
any ordinary test as the elastic limit. If they went 
further and inquired what really caused fatigue, it 
appeared from research he carried out at Cambridge some 
years ago with Mr. Humphreys, that the thing which 
determined whether fatigue was to take place or not was 





simply this :—Had the elastic limit been passed in any of 
the crystals which were under stress? If it had, fatigue 
had set in, and then it was merely a question of how 
many repetitions of the alternating stress could be borne 
before the piece ultimately gave way. The slips which 
could be detected in the microscope were seen to 
develop themselves into positive cracks, and when 
the cracks became sufficiently pronounced the piece 
broke. He agreed therefore entirely with what Professor 
Arnold had said about the pernicious practice of giving 
a piece over-strain in order apparently to raise its 
elastic limit. It was true that by giving over strain they 
might heighten the elastic limit with regard to one parti- 
cular mode of static stress, but nevertheless they had 
simply deprived the piece of a portion of its reserve power 
of bearing stresses which went beyond that limit. The 
piece was less fit, not more fit, for any useful purpose, 
except possibly—and this was a reservation with which 
Professor Arnold might not agree—in dealing with abso- 
lutely static loads. Even then he was ‘not certain that 
the piece was any better. Certainly it was worse if they 
had to deal with any variations of stress at all. The 
effects of over-annealing which Professor Arnold had 
dwelt upon that night with so much force also he thought 
received some sort of explanation when they considered 
the nature of non-elastic strain. Non-elastic strain 
occurred wherever they had slip beginning in any of the 
crystals. What was it that prevented slip in any crystal? 
There were two factors that made up the resistance to 
slip. In the first place, there was an inherent quality of 
the crystal itself. If they took a separate crystal, and 
attempted to cause slip of any of the gliding planes, they 
would find resistance due to the purely inherent quality 
of the stuff. But if that crystal were in an actual piece 
of metal they would find that it was receiving support 
from all its neighbours which would greatly increase its 
resistance to slip. In an over-annealed piece the resistance 
to slip depended to a much larger extent upon the inherent 
quality of the crystal itself, and to a less extent upon the 
assistance received from its neighbours. He thought 
there they had broadly the explanation of the much 
higher elastic limit which they found in normal as com- 
pared with that of over-annealed steel. In the process of 
testing it would be well, he thought, to introduce some- 
thing which would allow the true elastic limit to be seen 
instead of trusting to observation of the yielding point. 

Mr. Hadfield congratulated Professor Arnold on a 
practical attempt to solve the difficulties put before them. 
He heartily agreed with Professor Ewing as to the use of 
the term breaking stress. Certainly that term was almost 
a misnomer now, and very often they really did not know 
what was the absolute breaking stress, He would not say 
that the ordinary tensile test was of a misleading 
character, but still the pulling of a piece of steel was 
really not a correct guide, or at any rate not an efficient 
scientific guide for parts of machinery called upon 
to bear high stresses. The Admiralty were calling on 
steel makers for steel with higher resistances every year, 
but it was impossible to obtain that without considerably 
raising the quality of the steel. He meant that it was 
really a question of pounds, shillings, and pence. Steel 
makers could give the Admiralty or any other department 
any steel they called for, but it could only be done at a 
very largely increased cost. He was glad that Professor 
Arnold had called attention to the fact that mild steel was 
supplied with varying percentages of manganese from ‘4 
to *8, and that he preferred the higher percentage. In 
that they had the explanation of so-called variations in 
the quality of steel. Manganese had an enormous 
influence, and as different works employed a different 
percentage of manganese, naturally the same heat treat- 
ment would not give the same results. Therefore it was 
impossible to draw up specifications which would meet the 
conditions prevailing at different works. Professor Arnold 
had referred also in a footnote to the fact that he had not 
touched on the questions of special steel. He (Mr. Hadfield) 
was perhaps a little more free to speak on that subject. 
They all knew the great state of perfection which the 
French motoring industry now occupied, and he said with 
conviction that that was largely owing to the attention 
which French steel makers paid to the production of 
special steel. He knew they were rapidly coming up to 
-bis point in this country, but it was only the other day 
that a German friend of his, after visiting a leading 
British automobile works, said there was still not suffi- 
cient attention being paid to the use of special steels. 
He heartily agreed that there was danger in paying too 
much attention to a high elastic limit. What they 
wanted was steels possessing not only a high elastic limit 
but having also special toughness, and that was to be got 
by paying proper attention to heat treatment. That led 
him toa matter which only concerned the present paper 
indirectly. They knew that Sheffield University was 
doing excellent work in its applied science department, 
and that in London it was proposed considerably to 
enlarge the scope and field of operations of the Imperial 
College of Science. But that College had not the neces- 
sary plant for carrying on metallurgical training as re- 
garded the metallurgy of iron and steel. Was it not pos- 
sible for the Imperial College of Science and the applied 
science department of Sheffield University to work hand 
in hand? In Sheffield they were quite prepared to do 
so, and he thought such working hand in hand would 
bring about a great advance in metallurgical training in 
this country. 

Mr. Stromeyer said he was not sure whether engineers 
would agree with the recommendations as to the import- 
ance to be paid to the elastic limit, and the objection to 
overstraining material before it was put into use. Boilers, 
gun barrels, and other structures, had to go through a 
proof stress before being put into use, and that artificially 
raised the limit of elasticity very considerably. As re- 
garded ultimate stress, he was afraid engineers would not 
feel inclined to depart from that as one of the important 
criteria, because it was a test which really gave one the 
amount of carbon in the steel. Practical men in all ages, 
he thought, started from what happened in practice. If 





a shaft failed one wished to experiment as fully ag 
sible with it, and make sure that in future cases ong 

id not get that steel, but experiments that could be 
made in the laboratory would not exactly reproduce the 
conditions of actual work and lay down what limit of 
elasticity should be. He agreed that they should not 
work up to the limit of elasticity, but he did. not think it 
was such a definite criterion as to the chemical cop. 
stituents of the material as was ultimate stress. 

Professor Arnold, in reply, said he was very pleased to 
find Professor'‘Ewing so much in agreement with his 
views. They had practically no points of difierenge 
except perhaps in one respect. He would suggest to 
Professor Ewing that the theory of slip, which no doubt 
had a very great deal in it, would not apply to cases 
where they had an absolutely perfect mineral cleavage 
unpreceded by any slip whatever. He was in profound 
agreement with Professor Ewing when he said it was an 
important matter to know the amount of plastic deforma. 
tion the material would stand before breaking. That was 
a phase which required investigation. He fully contir:med 
what Mr. Hadfield had said with reference to tho per. 
centage of manganese. Manganese raised the elastic 
limit of the ferrite and of the pearlite, and, moreover, in 
sufficient quantity it annihilated that deadly enemy of the 
steel maker, oxygen, from the material. 

Mr. J. C. Dobbie then read a paper on “The Modern 
Developments of the Mariner's Compass.” 


It is a well-established faet that the directive force of a compass 
is necessarily lowered through the influence of the iron or steel 
of which ships are constructed. This influence is minimised by 
placing the compass in what is known as a “favourable” position 
in the ship. The use of magnets for compensating the couipass 
was first suggested by Barlow. The transitory deviation, due to 
what is styled sub-permanent* magnetism—a disturbance due to 
temporary magnetisation of the ship’s hull, which develops after a 
change of course—was in the main got over, originally by the 
employment of the mast compass, and latterly by placing the 
standard compass on the top of the wheelhou:e, or other structure, 
as far removed as ible from the magnetic influence of the 
ship’s hull. It was not until Lord Kelvin introduced his famous 
compass that correctors for quadrantal deviation took the improved 
form of spheres, and that the Flinders bar was, in its present 
form, attached to the binnacle casing. The Flinders bar is the 
invention of the great explorer Captain Flinders, and consists of a 
soft iron bar placed, in most cases, in front of the binnacle, to 
compensate for the component part of the semicircular deviation 
caused by the vertical soft iron of the ship—constant ¢ in the 
Admiralty Compass Manuals. 

Whether the failure of the dry compass to cope with the new 
conditions arises from the fact that the construction of the Thom- 
son car gives it something of a fly-wheel action, in turn partly 
braked by the paper rim, or from the fact that spring suspensions 
of any kind are not constant, it is certain that when the card is 
suspended in a suitable liquid, which will not change its condition, 
the suspension is a constant one. In the liquid compass the card 
is not actually floated by the liquid, but is sufficiently heavy to 
poise on the central pivot. It is difficult to ascertain the exact 
effect of the new conditions which militate against the steadiness 
of the dry compass ; but, so far as fast steamers are concerned, the 
opinion is that speed, combined with vibration, causes the cap 
which supports the card to lift slightly from the pivot and fall 
back again. This would quickly set up oscillation on the card, 
and accentuate any fly-wheel action. 

Considering all the circumstances, some of us have come to 
despair of ever getting a dry compass to work satisfactorily under 
every condition, and have been driven to experiment, mors par- 
ticularly, with the liquid form of compass. The objections to the 
older forms of liquid compass were the interference with pertect 
adjustment due to the length of the magnets on the card, necessary 
to give it sufficient directive force ; and the motion set up on the 
card by the annulus of liquid disturbed by the motions of the 
bowl, when a ship turned quickly in azimuth. In the new form 
of compass now to be described these objections are overcome. 
Previous to the end of last century, Captain Creak constructed a 
compass bowl, slightly hollowed out opposite the periphery of the 
card, leaving a greater distance than usual between the 
wall of the bow! and the periphery of the card, and 
undoubtedly this was a step in the right direction. In 
1901 the writer took out his first patent for a form of compass, the 
main feature of which is that the card is of such small diameter as 
compared with the bowl, that it is absolutely withdrawn from the 
annulus of liquid disturbed by the motions of the bowl. After 
being subjected to the most severe tests, this class of compass has 
been adopted by the British Admiralty for service use, and is to 
be fitted for the standard and steering compasses, in future, in the 
Navy. 

The objections to this compass are the small size of the card, 
and the error of parallax, arising from the edge of the card being 
so far removed from the usual lubber line on the wall of the bowl. 
I provide for this by introducing a special lubber line, or pointer, 
in close proximity to the card, to represent the ship's head. Ina 
later development I use a ring form of card, as shown in the 
illustration, marked with degrees and cardinal points only. The 
degree divisions can be made so prominent that a steersman can 
readily see them, and these show up better in the absence of the 
darkening effect of the points and half-points. At first a magnifier 
was employed to read the card, but this was inconvenient, 
especially when using the azimuth instrument, and is rendered 
unnecessary by employing this style of card. 

Captain Chetwynd, who opened the discussion, said 
with reference to the position of the compass, the sugges- 
tion was made in the paper that it should be kept ata 
distance from iron or steel. That, however, could hardly 
be looked upon as getting over the difficulty of changes 
in magnetism. It was more like fleeing from than 
overcoming the enemy. So far, however, it was the 
only method of escaping from the inconveniences and 
complications brought in through changes of magnetism, 
though it was satisfactory to contemplate that they were 
within measurable distance, probably, of not only over- 
coming the enemy, but driving him from the field by using 
non-magnetisable steel. He thought Mr. Dobbie was 
under a misconception as to the unsteadiness of the card. 
He did not think causes of change of deviation brought 
about by changes of magnetism could in any sense be 
supposed to cause unsteadiness of the card in the usual 
acceptance of the term. The cause of change would 
develop whilst the ship was kept on a course for any 
length of time, and not after. The effect might not be 
noticed till after the change of course, but the original 
cause was quite gradual, and did not cause an unsteady 
card in the ordinary acceptance of the word. With re fer- 
ence to the incident of a compass card being subject to 
violent oscillation when the steam whistle was blown, he 
thought the possible cause was that the bowl was not alr- 


—— 





* Known variously as “retentive magnetism,” *“Gaussin error,” oF 


“ Hysteresis,” but none of these terms is quite distinctive of this error. 
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tight, and that vibrations of the air set"up' by it had access 
to the interior. Such difficulty had been found in one or 
two compasses of inferior manufacture. He did not regard 
the magnetising of the Flinders bar as of importance. 
In one or two special cases where it was necessary to 
correct large errors it might be of slightly greater 
importance, but the cause of error was not obscure. He 
did not favour a card marked with degrees only. His 
al objection to it was that the direction of wind 


wale noted and recorded by the points of the com- 
ass, and he did not think the proposition to bring in a 
eard upon which points were abolished would meet with 


any general support. 
Captain Crea said he would like to urge on naval 
architects the importance of providing a proper place in 
the ship for the compass. He was surprised at the | 
amount of time spent in trying to perfect the dry compass | 
when a good all-round compass like the liquid compass 
had been available for years past. He agreed with Cap- | 
tain Chetwynd that they could not dispense with the | 
ints on the card. 
Mr. Dobbie, in reply, said with reference to the pro- 
sed change in the card, that this was a case where 
doctors disagreed, and he was afraid they must leave the 
point where it was. 
Votes of thanks to the Society of Arts, the Council, 
and to the retiring President brought the meetings to a 


close. 








Since our last issue was in the press we have received 
from Mr. Hadfield the remarkable photograph reproduced 
below. It illustrates his remarks about the action of a 


THE SHREWSBURY RAILWAY ACCIDENT. 


ON Thursday of last week—almost exactly six months after 
the aecident—Colonel Yorke’s report to the Board of Trade 
on the Shrewsbury derailment was issued. It will be remem- 
bered that early in the morning of October 15th last the 
1.20 a.m. North to West express of the London and North- 
Western Company from Crewe to Shrewsbury was derailed at 
the entrance to the latter station. There were about seventy 
passengers in the train, also the driver, fireman, and three 
guards, and ten postal officials in the Post-office sorting vans. 
Of these, eleven passengers, the driver and fireman, two 
guards, and three Post-office servants were killed, and 
twenty-three passengers, one guard, and seven Post-office 
servants were injured, some severely, 

The train was ‘‘horsed’’ by a 4-6-0 engine, of the 
** Experiment ’’ class, weighing 65 tons 15 ewt., with a six- 
wheel tender weighing 37 tons. There were fifteen coaches— 
equal to nineteen and a-half—on the train, of which nine 
had eight wheels, five had six wheels, and there was a four- 





| wheel truck. The train, exclusive of the engine and tender, 
| weighed 289 tons, and of the 106 wheels 96 were braked, and 
| of the total weight of 391 tons 15 cwt. there were 349 tons 


15 ewt. braked. 

Four miles north of Shrewsbury is Hadnall Station. At 
this point the up line is on a sising gradient of 1 in 155. 
The summit is half a-mile south of Hadnall, and then the 
line falls 1 in 117 for two miles—up to Harlescott Crossing 
eignal-box. It is then level for half a mile, afterwards falls 
1 in 124 for a mile—as far as Crewe Bank signal-box—then a 
quarter of a-mile of level, and the last quarter of a-mile, up 
to the point of derai‘ment, is 1 in 209 rising. The line is, 
therefore, practically on a falling gradient of from 1 in 117 




















A HADFIELD CAP BEFORE AND AFTER FIRING 


cap. The cap was attached to an ordinary Hadfield shot , 
10} cm. calibre (4}in.), weighing 32 1b., and was fired, not 
against a hard-faced plate, but against a plate of high 
tenacity material. The cap on impact was enlarged into 
a ring which broke into a number of segments, which are 
here shown placed together. It is probably the only cap 
which has ever been recovered quite complete; in fact 
the six segments as recovered weigh exactly the same as | 
the cap before firing; in other words, there was nothing 
missing. The diagram below shows the stretched cap | 
as it fits the shell. a a 
In reproducing these engravings we wish to draw | 
attention to the fact that it was Mr. Benthall and not | 
Mr. Hadfield, as reported in our last issue, who remarked | 
that the cap was forced out to a greater diameter than that | 
of the shell. With this, as a matter of fact, we understand | 
that Mr. Hadfield does not agree, and draws attention to | 





HEAD OF SHOT AND EXPANDED CAP 


this diagram, in which it will be seen that the greatest 
diameter of the shot is 4}in. while the greatest internal 
diameter of the cap as it was recovered was only 4in. 
W hilst therefore there is a great swelling of the cap, Mr. | 
Haifield does not think that it ever gets larger than. if | 
indeed | quite as large as, the calibre of the projectile. 
The spiral fracture of the segments of the cap when put 
together seem to indicate that they followed spiral rotation 
corresponding to the spiral grooves of the gun itself. This 
expresses Mr. Hadfield’s view more correctly than our 
reporter's statement last week that he—Mr. Hadfield— 
thought the marks of rifling were:to be seen on the cap. 











| lights by night. 


| Junction. 


| left. 


| for 60 miles an hour. 


to 1 in 124 for the last 34 miles. The curvature of the line 
up to the entrance to Shrewsbury Station is very easy, and 
there is a good view of the signals by day and of the signal- 
The signal-box protecting Shrewsbury 
Station at the north end is known as Crewe Junction, and 


| the one immediately north is Crewe Bank, distant 398 yards 


from Crewe Junction home signals. Worked from Crewe 


| Bank is a starting signal and a home signal with a corre- 


sponding distant signal 876 yards from the home signal. 
Lower a.ms are provided under Crewe Bank starting 
and home signals as inner and outer distants for Crewe 
Harlescott Crossing signal-box is 1 mile 93 yards 
north of Crewe Bank distant signal and 1 mile 1098 yards 
from Crewe Bank box. Hadnall Station signal-box is 
2 miles 1144 yards from Harlescott Crossing box. 

The line is double, and the train in question was on the 
up line. The direction taken by the Crewe-Shrewsbury lines 
is practically north and south, but as Shrewsbury Station 
lies from the north-west to the south-east, the lines after 
being practically straight for four miles have to curve to the 
Access can be obtained from the up line from Crewe on 
to three lines: the up main—the most northerly; the up 
platform ; and the up and down platform. The last road is 
practically a continuation of the up line from Crewe. The 
first facing point reached by a train from Crewe is that lead- 
ing to the up main and up platform lines. From these 
points this line—that leading to the up main and up platform 
lines—diverges to the left on a curve of 610ft.—necessarily 
accentuated at the switches—to a spot 17ft. beyond the V of 
the crossing of the left rail of the up and down platform line 
and the right rail of the up main and up platform line. At 


| this spot—17ft. beyond the V—there is a second set of facing 


points which separates the up main line and the up platform 
line. The former line has a curvature to the left of 950ft. 
radius, and the latter is straight—tangential to the curve 
of 610ft.—for 44ft. and then curves to the left on a radius 
of 750ft. Check rails, commencing at the first set of facing 
points, are fixed on the inside of aJl curves. The supereleva- 
tion of the outer rails was necessarily small. At the first 
facing points the superelevation was 4in.; at the V crossing 
already referred to it was lin.; at the second set of facing 
points it was 1fin.; at the V crossing behind these points, 
ijin.; and thence into the station, 24in. These were the 
maxima possible under all the circumstances. For a curve 
of 610ft. radius the superelevation should, according to the 
usual formula, be O°6in. for 10 miles per hour; 2°46in. for 
20 miles an hour; 15°4in. for 50 miles an hour; and 22°2in. 
It is, therefore, clear that the forma- 
tion of the line only allowed for a speed of from 10 to 20 
miles an hour, and the company therefore laid down a speed 
restriction of 10 miles per hour. 

Shrewsbury Station is the joint property of the London and 
Nerth-Western and Great Western Companies, and the 
junction at which the derailment occurred is situated on joint 
property. The permanent way is of the Great Western 
standard pattern, and the crossings are of a particularly 
strong description, the V point being held down by a vertical 
bolt, which passes through the chair and timber on which it 





rests, the whole fitting—including the V and adjoining 
wing rails—being rigidly held together by two bolts, which 
pass laterally through them all. The whole was relaid in 
1903, and was in first-class condition. The train in question 
was intended to be run into the station on the up platform 
line, and although the signals at Crewe Junction were at 
danger the road was duly ‘‘set’’ and the points bolted by 
the usual facing point locks. 

Coming now to the incidents connected with the accident 
it should be noted that the train in question should,. had 
all gone well, have been remade with one already in 
the station and formed two trains—one for Bristol and one 
for Cardiff. The first train was already in the station, and, 
therefore, when the second was “‘ offered ’’ to Crewe Junction 
by Crewe Bank, it was accepted under what is technically 
known as the ‘‘ warning-arrangement.’’ It was then the 
duty of the Crewe Bank signalman to keep his signals at 
danger to stop the train at his box, and after verbally warning 
the driver of the state of affairs ahead, to allow him to 
proceed. That the Crewe Bank signals, and those at Crewe 
Junction, were at danger there is no doubt. The train left 
Crewe at 1:28 a,m.—eight minutes late—and passed Hadnall 
and Harlescott Crossing boxes in due course at the usual 
speed of about sixty miles per hour, and nothing wrong 
was noticed with the train. Instead, however, of speed being 
reduced, in obedience to the signals at Crewe Bank which were 
at danger, the train continued at the same high rate of speed 
and eventually passed Crewe Bank box still travelling at an 
excessive speed, and subsequently reached the junction, 
where it was derailed. That the train was going at a very 
high rate of speed when it approached the junction was testi- 
fied by several witnesses, but, as Colonel Yorke says in his 
report, the most eloquent witness was the condition of the 
stock after the wreck. The total demolition of the rolling 
stock in the front of the train, the greater portion of which 
was built with steel underframes. and the manner in which 
the wreckage was piled up and interlaced, was sufficient and 
convincing proof to anyone who saw it that the speed of the 
train must have been exceedingly high at the time of the 
catastrophe. And when it is remembered that before the 
actual destruction of the rolling stock took place the train had 
travelled for 75 yards on the ballast and sleepers, it may be 
assumed, without any risk of exaggeration, that the speed 
was at least 60 miles an hour, and probably more, when the 
train reached the point of derailment. That the train would 
meet with disaster was a foregone conclusion, the only ele- 
ment of uncertainty being, as Colonel Yorke remarks, the 
particular form which the catastrophe would tke, i.e., 
whether a simple derailment would occur or whether the 
derailment would be preceded by the overturning of the 
engine or any part of the train, or whether the train, after 
sscaping these risks, would dash into the station and collide 
with the stationary train already there. 

From the foregoing description it will have been gathered 
ihat in order to enter upon the platform line the train would 
have had to pass through two sets of facing points and over 
two V crossings, one in the rear of each facing point. The 
train passed safely through the first set of points, but 
came to grief at the first V crossing. The distance 
between the points and the crossing is 7Oft., and the first 
mark of any sort that was found after the accident was at the 
V, which had evidently received some severe blows. On the 
off—or wrong—side a piece about 6in. long had been sheared 
from the top, while the near side was bruised and damaged. 
A mark was then found along the outer edge of the right-hand 
rail of the crossing, and numerous indentations or wheel 
marks were apparent on the top of the same rail, these having 
an oblique direction from right to left, the adjacent wing rail 
being also marked on the outside. Thereafter the chairs of 
the right-hand rail of the up platform line and of the left- 
hand rail of the up and down platform line were broken, and 
the corresponding ends of the sleepers of the two lines 
were scored, split, or crushed. At a distance of 7Oft. 
south of the V crossing there is an iron girder 
belonging to an underbridge, which projects about 12in. 
above the ballast, in a position midway between the two lines 
of rails, and approximately parallel to them. The corner of 
the girder nearest to the crossing was badly damaged, having 
been hammered by the wheels or-underframes of several 
vehicles, and the surface of the top of the girder had several 
longitudinal marks on it, which may have been caused by 
wheels or by some portion of the underframe or substructure 
of one or more of the carriages. Some of the rivet heads on 
the top of the girder were damaged, and most of the bolt- 
heads, which secured a face-plate to the side of the girder 
nearest the up platform line, were sheared off. The damage 
to the permanent way increased in severity until, at a 
distance of about fifty yards from the crossing where the first 
mark appeared, both lines of rails—the up platform and the 
up and down platform line—were totally destroyed for a 
length of about fifty yards. 

Colonel Yorke considers that what happened was this:— 
The wheels of the engine when passing through the facing 
points were suddenly deflected to the left, this being the 
direction of the curve, whilst the direction of motion of the 
mass of the engine was straight and tangential to the curve. 
This caused the engine to give a heavylurch and to commence 
to fall over towards the right, thus lifting the left-hand wheels 
off the inner rail of the curve, whilst the right-hand wheels 
were pressed hard against the outer rail, the pressure being 
divided between the two bogie wheels and the rear wheel 
of the engine. Seventy feet from the facing points is the V 
crossing already referred, to where there is the usual gap in 
the right-hand rail of the curve where this rail intersects 
the left-hand rail of the straight line, which gap would 
be reached by the engine—travelling at sixty miles an 
hour—in less than a second. The report observes that 
at moderate speeds the wheels of vehicles passing through 
such a crossing are guided by the check or guard rail, 
which is fixed opposite the crossing alongside the other 
rail of the track, the effect of the guard rail being to keep the 
wheels at one end of an axle in the proper course whilst the 
wheels at the other end of the same axle are passing over the 
gap. But in this instance the left-hand wheels of the engine 
would, owing to the commencement of the overturning move- 
ment of the engine, be lifted off their rail, and the guiding 
effect of the check rail would be lost. This would be the case 
even if the flanges of the wheels were not lifted entirely above 
the top of the check rail, because, owing to the rounded sides 
of the head of the rail and the rounded edges of the flanges, 
the check rail would have little or no guiding effect on the 
wheels, even when the flanges of the latter were still half an 
inch below the top of the rails. There was nothing, 
therefore, to prevent the right hand wheels, first of the bogie, 
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and subsequently of the engine and train, from being 
deflected to the right as they crossed the gap. On the 
coatrary, they were certain t> be so deflected under the 
influence of centrifugal force. In this way each wheel of the 
fore part of the train in succession took the wrong side of the 
point of the V of the crossing, and derailment immediately 
commenced. The moment that this occurred, the action of 
centrifugal force ceased, the overturning movement was 
arrested, and the engine, probably, took a course tangential 
to the-curve it had just left. The rest, says Colonel Yorke, 
must be largely a matter of conjecture. From the manner 
in which the permanent way was affected, it is certain that 
the train became ‘‘ split,’’ part of it following the left, or up 
platform road, and part the right, or up and down platform 
road. - The fact that all the coaches »ut one were found 
between these two lines, and several of them in a position 
transverse to the lines, supports this view. 

The following, then, are the salient facts submitted in the 
report :—(!) The train was travelling at an excessive speed 
when it reached the junction ; (2) the derailment took place 
at the V crossing between the up platform line and the up 
and down platform line; (3) the train was “split’’ at this 
place, part taking one line and part the other ; (4) the engine 
came to a stop in 100 yards from the point of derailment, or 
in leg than half the length of the train; (5) the abruptness 
of this stop, combined with the initial speed at the point of 
derailment, sufficiently account for the long death roll and 
the wholesale destruction of rolling stock. 

What, then, was the cause for the unusual and disastrous 
speed? Naturally, a failure of the brakes or of the engine 
has been suggested. 

Take first the question of brakes. This is a very important 
point, because it will be remembered that the coroner's jury, 
when returning a verdict of ‘‘ accidental death,’’ adding a rider 
that the brake power of the train was insufficient. Colonel 
Yorke points out that the jury heard no evidence regarding 
the braking power of the train, and on such evidence being 
tendered by the solicitor to the London and North-Western 
Company, they declined to receive it. There is no question, 
as will be judged from the figures we have already given, but 
that the brake power was sufficient ; so it may be presumed 
that what the jury meant was that they considered that the 
brakes were out of order. Now, as the report observes, it is 
a very easy thing at all times to say that the brakes “‘ failed,’’ 
and very difficult to disprove, and such suggestions, if not 
based on positive evidence, require the closest scrutiny. 

Colonel Yorke’s task in dealing with this question has been 
rendered the more difficult, as ‘‘ during the past twelve 
months letters and articles of a disquieting nature have 
appeared in the technical Press in which attention is drawn 
to the alleged risk of the displacement of the ball valves of 
an old-fashioned pattern of vacuum brake by centrifugal 
force, when a train is travelling round a sharp curve at high 
speed ; the effect of such displacement being to render the 
brake inoperative.’’ Weare glad to see that the report deals 
fally with the question of brakes, and as it is desirable that 
the opinion of the suggestions as to brake failure should be 
on reeord we give Colonel Yorke’s remarks thereon in full. 
He Says dpropos of the possible displacement of the ball 
valves :—‘‘ It is sufficient to say that in the present case the 
question does not arise, as for three miles outside of the 
junction the line is either straight or the curves are of such 
large radius that there is no possibility of the centrifugal 
force having had any effect on the ball valves.’’ He goes on 
to observe :—‘‘ But a failure of the brake may be due to 
other causes than this, namely, to the brake pipe not being 
coonécted up between the engine and train, or between the 
coaches, or to a stoppage in the brake pipe, or to some serious 
defect in the brake apparatus or rigging. In this case the 
train was composed of vehicles belonging to three companies, 
viz., the London and North-Western, the Great Western, and 
the Caledonian, and some were the joint property of the 
London and North-Western and Caledonian. They were all 
— with the vacuum brake with certain differences of 

etail.’’ 

“‘Guard Birch, who was in charge of the train, and was 
travelling in the rear brake van, says that the brakes were 
tested in the usual manner and in accordance with the regu- 
lation before the train left. Crewe. His statement as to the 
testing of the brakes, taken by itself, would not earry much 
weight, but it happens that the test was witnessed by the 
foreman porter, Ridgway, who was on duty on the platform, 
and who says that the test was made in a proper manner and 
with satisfactory results. If this triple operation was properly 
perfonred, and if the movements of the indicator needle in 
the rear van corresponded (1) with the creation of the 
vacuum, (2) with the reduction of the vacuum, and (3) with 
the restoration of the vacuum, it is a certain proof that the 
brake pipe was correctly connected up right through the train, 
that the pipe was free from obstruction, and that the appa- 
ratus on the engine for producing the vacuum was in working 
order. It did not, however, directly prove that the brake 
blocks actually moved, nor did it indicate the degree to which 
they moved in response to the reduction of the vacuum by 
the guird. It is more than probable that in a long train the 
brake blocks do not all move with the same degree of rapidity 
and pressure, and that the actual braking power at the driver’s 
disposal is less than that theoretically available. This would be 
due to one or other of the following causes :—(a) The existence 
of cracks or leaks in the rolling rings or diaphragms, or—in 
the case of the Great Western Railway stock—of the valvular 
piston ring, all of which are made of vulcanised rubber and 
liable to deterioration, such cracks causing a leakage between 
the upper and lower sides of the brake pistons; (6) worn 
brake blocks or slack brake rigging. Some such defects are 
ever present to a certain extent except, perhaps, in the case of 
absolutely new rolling stock, but it is in the highest degree 
improbable thit the whole of the brakes, or the majority of 
them on this traiv, composed as it was of comparatively new 
or recently repaired stock of different types, and belonging to 
different companies, were in such a condition as to be totally 
unserviceable.’’ 

The report then deals with the suggestion made that the 
driver was unable to close the regulator. The fact that the 
regulator was found shut after the accident upsets the 
suggestion that the driver could not close it. 

Having showed the extreme improbability of the disaster 
being due to any de‘ect of p2rmanent way, brakes, or engine, 
the cause must be sought for elsewhere, and attention must 
now be paid to the enginemen. The driver, Martin, was an 
experienced man, fifty-two years of age, said to have enjoyed 
good health, and there is no reason for supposing that his 
sight was bad or that he suffered from colour-blindness. 
The man’s record can hardly be regarded as a good one, as 








during the ten years that he had been a driver there were 
thirteen entries against him for various faults—four for run- 
ning through stations, and two for passing signals at aanger 
—indicating an occasional lack of attention to his duties. 
The fireman, Fletcher, bore an excellent character, and was 
a strict teetotaler. Martin was not a teetotaler, but a 
decidedly temperate man, and an analysis of the contents of 
the unfortunate man’s stomach revealed no trace of malt or 
spirituous liquor. A post-mortem examination, held by 
order of the coroner, showed that Martin’s heart, brain, and 
liver were healthy, and there was nothing to indicate that he 
had had or was liable to any attack of sudden illness. 

The report now approaches the kernel of the subject. ‘‘ One 
other possible explanation of the accident, and that the sim. 
plest of all, remains tobe considered—were either or both of 
the men on the: engine asleep or dozing? I do not suppose 
that anyone who ka; had any experience ‘on the footplate’ 
will deny the possibility of such a thing happening. It is, 
I believe, an admitted fact that the early hours of the 
morning are those during which human vitality is at its 
lowest point, and the need for sleep is most felt. In the 
present instance driver Martin had been out of bed the whole 
of the previous night, viz., from 8.15 p.m. on Sunday to 
6 a.m. on Monday. He had a long interval of rest at Holy- 
head, but to what extent he took advantage of this, or 
whether he got any sleep cannot be ascertained. He 
returned to work at 7.25 on Monday evening with the 
prospect of another night out of bed before him, and it 
may well have happened that on the fatal run between 
Crewe and Shrewsbury—i.e., between the hours of 1 22a.m. 
and 2.8 a.m. he was tired and sleepy. It may be that he 
was awake when he passed Hadnall, and that he shut off 
steam when he crossed the summit of the line near that 
place. But I believe that after that sleep overcame him 
and caused him to close his eyes for a few minutes 
so that he passed Harlescott Crossing and Crewe Bauk 
without knowing it. He thus failed to see the signals 
at the latter place which were at danger and did not 
apply the brakes at the usual place, viz., a quarter of a mile 
outside the Crewe Bank distant signal. Owing to the falling 
gradient, the speed of the train rapidly increased, and when 
Martin roused himself, or perhaps was roused by his fireman, 
he was past Crewe Bank signal-box and close to the junction, 
the speed by that time being exceedingly high. He then 
instantly applied his brake with full force and reversed his 
engine, but before these measures had time to take effect the 
engine had reached the junction and the end came __In this 
connection it has to be borne in mind that when a train is 
travelling at sixty miles an hour, a minute in time is equiva- 
lent to one mile in distance, and as the train could be stopped 
in about three-quarters of a mile, it follows that a delay of 
less than one minute in the application of the brake makes 
all the difference between safety and danger.”’ 

After disposing of the natural question as to why the fire- 
man did not waken the driver, Colonel Yorke says that he 
has received many letters from retired enginemen giving, 
from their own personal experience, instances in which drivers 
have gone to sleep for a few minutes, and he then goes on to 
remark: ‘‘T have heard similar stories from men now holding 
positions on railways, and the conclusion is forced upon me 
that sleeping or—what is almost the same thing—dozing for 
short periods on the footplate of an engine, either voluntary 
or involuntary, is not uncommon. Soldiers in an enemy’s 
country, where their lives depended upon their vigilance, have 
often been known to fall asleep on horseback and even on 
camel-back, and it need not excite surprise if a similar thing 
happens occasionally on the footplate of a locomotive. In 
America accidents have frequently been found to be due to the 
engineman ormen being asleep, but in England this has rarely, 
if ever, been recognised as the cause, or the potential cause 
of an accident. It is, I believe, highly probable that some at 
least of the disasters, the causes of which have never been fully 
cleared up, were due to this cause. At any rate, it is folly to 
ignore the possibility of such a thing happening. It is 
better to face it, and to take steps to lessen the risks arising 
in this way.’’ The report then shows that Martin was out 
of bed during the whole of four nights out of six previous to 
the accident, and that the only night that he had spent at 
home was that of the previous Saturday. It is, therefore, 
suggested that the dutiesof enginemen should be arranged so 
that they do not have the whole of two consecutive nights on 
duty. 

Colonel Yorke, in concluding his report, deals with the 
‘‘ usual crop of suggestions, based, as a rule, on imperfect 
knowledge and of little, or no, practical value.’’ Amongst 
these is the idea that all ‘‘ dangerous curves’’ on our 
railways would, and could be forthwith abolished, This is 
clearly impossible. The report says that ‘‘it seems to be 
overlooked by those who advocate this course that the 
‘danger’ depends not so much upon the curve as upon the 
speed at which the curve is taken, and that a curve which 
would be highly dangerous on a section of main line where 
high speeds are expected may be harmless in places—e.g., 
outside a large station—where low speeds are the rule. What 
companies have to do is to take steps to ensure that their regu- 
lations as to speed are obeyed. Moreover, as I have already 
explained, the derailment in this case occurred at the crossing 
of the ‘turnout’ of the junction, and had nothing to do 
with the curvature of the line at the entrance to the station, 
and it is absolutely impossible to abolish ‘ turnouts’ at the 
junctions of two lines unless all junctions are also to be 
abolished. It is also the fact that if there had been no junc- 
tion, no curve and no derailment, an even worse disaster than 
the present one, would have occurred, as the train would have 
dashed into the station at an excessive speed and have collided 
with the stationary train already at the platform.’’ 

The question of ‘‘three men on the footplate’’ is disposed 
of equally readily. ‘‘Jt would necessarily involve a division 
of responsibility which would be bad for discipline, and. lead 
to constant disputes. The extra man would have nothing to 
do, and, besides being very much in the way of the driver 
and fireman, he would be disposed to enter into conversation 
and, perhaps, argument with them. Moreover, if his hours 
were the same as those of the other men he would be as 
likely to be overcome by sleepiness or drowsiness as they.’’ 

Speed indicators, speed recorders, or “‘tell-tales,’’ would 
not have avoided this accident, but the report mentions that 
it is believed that the French Government have made speed 
indicators compulsory upon their railways, and that appliances 
of this nature *‘ would be extremely valuable for the purpose 
of checking the movements of drivers, and of ascertaining the 
manner in which their time was spent, the speed at which 
they had been travelling, and the extent to which speed 
regulations had been observed,’’ 





Cab signals have ‘‘ for some time been attracting the close 
attention of the inspecting officers of the Board of Trade 
and of railway companies. Such an appliance, to be of 
any service, must be absolutely reliable, and should give 
distinct audible signals by whistle or bell both for ‘ safety ’ 
and ‘danger,’ inside the cab of the engine.’’ As to auto. 
matic train control—i.e., the automatic application of the 
brake—the report says ‘‘ it has yet to be ascertained whether 
such an appliance is applicable to steam railways on which 
the conditions as to s , weight of trains, and gradients 
present so many variations.’”’ “In the meantime Colonel 
Yorke suggests that detonators, placed on the rail by the 
signalman, might be employed to arouse the attention of a 
negligent engine-driver. 

Finally, the report suggests (a) that Crewe Bank 
up home signal be removed 500 yards further back, and 
provided with an apparatus for putting a detonator on the 
line whenever the signal is at danger. This would give 
1200 yards from the signal to where the derailment took 
place. (b) That the stationmaster or inspector should witness 
the testing of the brakes, and sign a certificate to be retained 
by the guard. This would be valuable in case of future acci- 
dents. (c) That the witnessing of drivers’ signatures in the 
road-book as to their knowledge of the road, possession of 
rule-book, &c., should be witnessed by some responsible 
officer instead of by an inexperienced lad like a cleaner from 
the shed. 


A MASS meeting of engine-drivers and firemen was held on Sun- 
day evening in the Lyceum Theatre, Crewe, under the auspices of 
the Associated Society of Locomotive Engineers and Firemen. Mr. 
James Tomkinson, presided. Mr. C. W. Shipley, of York, 
moved the following resolution :—‘‘ That this meeting protests 
against theassumption of Colonel Yorke that tl.e driver and fireman 
were the cause of the lamentable accident at Shrewsbury. We 
further protest against post mortem examinatious being held on 
railway men after an accident without just cause. We are further 
of opinion that the time has arrived when practical men should be 
appointed to inquire into accidents on our railways.” Colonel 
Yorke’s report, Mr. Shipley said, had occupied tke attention of 
every railway man in the country, and he had not yet met 
one man who believed the report, nor a man who believed it 
possible for a fireman on an express to have an opportunity of 
going to sleep on a footplate, however desirous of doing so. He 

ad been disgusted by the ridiculous reports issued from time to 
time on railway accidents, It was remarkable that in nearly every 
accident the driver was held to be at fault. It was time engine. 
men raised their voices, and that practical railway men, and not 
ex-Army officers, were appointed to investigate the cause of rail 
way accidents. British railways were introducing American 
methods, with the result that they were getting American accidents. 
Mr. R. Atkinson, of Liverpool, in seconding, said that the great 
strain put upon enginemen. was driving them into asylums. It 
was impossible for enginemen to sleep on footplates Mr. Albert 
Fox, general secretary of the Associated Society of Locomotive 
Engineers and Firemen, severely criticised the report on the 
Shrewsbury disaster. He said it was evidently much easier for 
Board of Trade inspectors to say that a driver failed than that the 
brake failed. If the Board of Trade inspectors took the engines 
in the condition which drivers and firemen had sometimes to take 
them, they would know that brakes did fail, and often without 
any previous warning. They had evidence that the engineman in 
the Shrewsbury disaster was not asleep because the engine was 
reversed, The resolutivn was carried unanimously. 








University oF Lonpon. —A course of four lectures under the 
Chadwick Benefaction on the engineering aspect of recent advances 
in connection with sewering will be given at the University of 
London, South Kensington, 8.W., by Mr. W. D. Scott-Moncrieff, 
at 5 p.m. on the following Thursdays:—May 7th, 14th, 21st, and 
28th. Syllabus: - Lecture I. : Historical and introductory. Lec 
ture II. : Necessity for collaboration ; mny aspects of sanitation ; 
the water-carriage system and its limitations ; sewering, domestic 
and public. Lecture III.: Treatment upon land ; preliminary 
processes ; their object; incoherence in practice; need for a 
common standard with measured conditions, Lecture IV.: The 
engineering aspects of biolysis ; conclusions, 

H.M.S. Tartar.—On the termination of the series of trials 
which she has satisfactorily undergone, H.M.S. Tartar, the turbine 
torpedo boat destroyer built by John I. Thornyeroft and Co., 
Limited, of Southampton, was finally inspected by Rear-Admiral 
MacGill, Admiral Superintendent of Contract Built Ships, on 
Wednesday of last week. The Tartar is the fastest warship afloat, 
its speed on the measured mile being 35°672 knots as a mean of six 
runs. During six hours’ run the mean speed proved to be 35-363 
knots, whilst the fastest run was at the rate of over 37 knots. The 
speed guaranteed by contract was 33 knots. The vessel is 270ft. 
long, the propelling machinery being, it will be remembered, 
Parsons turbines and six Thornycroft water-tube boilers. Both 
machinery and boilers were constructed by Messrs. Thornycroft. 
The armament consists of three 12-pounder guns and two torpedo 
tubes. The vessel has now been taken into commission by the 
Fleet Reserve, and will be stationed at Sheerness, where the wire 
less telegraphic apparatus will be fitted forthwith. 

MECHANICAL SToKERS.—A lecture was given on Saturday even- 
ing by Mr. Alfred W. Bennis before the members of tha National 
Engineers’ Association—Bolton Branch—the subject being ‘‘1m- 
provements in Modern Mechanical Stoking.” The chair was 
occupied by Mr. David Catterall, president of the Association. 
The lecturer gave a short description cf the method of working of 
each of the types of mechanical stokers invented and put on the 
market since the time of James Watt, the probable inventor of 
the first machine for firing. The stokers invented had been of 
various types, fan, coking, chain-grate and sprinkler; the first 
stoker of the latter type having been put upon the market in the 
year 1870. Touching on the black smoke question, the lecturer 
demonstrated that black smoke could be obviated if only a high 
enough temperature were maintainéd in the furnaces, Figures 
were offered for consideration as to the percentage of CO, that it 
was desirable to find in the flue gases, as a testimony of efficient 
combustion. The lecturer insisted on the advisability of having 
tests taken periodically of the quality of coal used in the boilers. 

Royat InstirutioN.—On Tuesday next, April 28th, at three 
o'clock, Mr. Gerald Stoney begins a course of two lectures at the 
Royal Institution on “‘The Development of the Modern Turbine 
and its Application ;” on Thursday, April 30th, Mr. William Bate- 
son cormmences a course of three lectures on ‘‘ Mendelian Heredity’ 
(these are the Tyndall Lectures); and on Saturday, May 2nd, Mr. 
G. F. Scott Elliot delivers the first of two lectures on ‘‘Chili and 
the Chilians.” The following arrangements have been made for 
the forthcoming Friday evening meetings:—May Ist, Professor 
Joseph Larmor, ‘‘The Scientific Work of Lord Kelvin” (with Ex- 
periments and Typical Apparatus Illustrative of his Discoveries 
and Inventions); May 8th, Mr. John Young Buchanan, ‘‘Ice and 
its Natural History” (with Illustrations); May 15th, Mr. Herbert 
Timbrell Bulstrode, ‘‘The Past and Future of Tuberculosis; 
May 22nd, Professor Dr. J. C. Kapteyn, Director of the Astrono- 
mical Laboratory and Professor of Astronomy in the University of 
Groningen, ‘‘Recent Researches in the Structure of the Universe 
(with Astronomical Photographs); May 29th, Sir Ralph Payne- 
Gallwey, Bart., ‘‘Ancient and Medizeval Projectile Weapons other 
than Fire-arms” (illustrated by specimens, models, and_ lantern 
slides); and June 5th, Professor Sir James Dewar, F.R.S., ‘The 
Nadir of Temperature, and Allied Problems,” 
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RAILWAY MATTERS. 


MunicrpaL tramways which bring Chatham and 
Gillingham and Rochester into direct communication have started 
working. 

‘ue Roumanian Government have voted a credit of 
£104,800 to the State railway authorities for the purchase of new 
railway carriages. 

Tue Duma passed the Amur Railway Bill, on its 
second reading, on the 15th inst. The new line will not run from 
Nertchinsk, as originally intended by the Government, but +/d 
Kuenga. 

Tue Canadian Northern Railway will send out engi- 
neering parties this season to survey the route from Edmonton to 
the coast. The terminus will probably be one of two places, the 
head of Erie Inlet or Bella Coola, which is about half-way betwcen 
Vancouver and Prince Rupert. 


ne goods traffic of the Great Eastern Company to and 
from Antwerp in 1907 amounted to 24,882 tons from Harwich to 
Antwerp and 55,471 tons from Antwerp to Harwich, the former 
total being an increase of 979 tons and the latter a decrease of 6544 
tons over the returns of goods carried in 1906, 


Ir is announced that a "syndicate has been formed in 





Rome to build a power plant at Treni, in Apulia, to produce 
current for the operation of three railways, from Treni to Corato, 
from Treni to Andria, and from Fernandino to Trinitanople. The 


station will also supply current to surrounding towns. 


Tue new Italian passenger rates, which came into 
effect on November Ist, 1906, made large reductions in the rates 
for long distances. The result has been for the first year an 
increase of 18 per cent. in journeys of more thon 150 kiloms. 
(93 miles), and an increase of 12°3 per cent. in passenger earningr. 


Tue Indépendance Belge learns that fresh efforts are 
now being made to remove all foreign influence in the manage- 
ment of the railways in China, and that China wishes to take over 
the Belgian line of railway between Peking and Hankow. At the 
same time an attempt is to be made to raise a foreign loan, so that 
the present indebtedness of £4,480,000 to Belgium can be repaid. 


Durtne the year 1907 the additions to the Russian 
railroad system amounted to 1167 miles, an increase of 3 per cent., 
bringing up the total to 40,438 miles. Of the whole mileage, 
67 per cent. belongs to the State At the end of the year there 
were 1600 miles under construction, included in which is a branch 
of the trans-Caspian line (Asiatic Midland), 118 miles, to the 
Persian border. 


AccorpinG to the Railway Gazette thirty-six car 
building companies in the United States and Canada built during 
1907 289,645 railway cars, which was an increase of 19 per cent. 
over the output of 1906, In these figures are included cars for 
subway and elevated railways, but not for electric street and inter- 
urban lines. Cars built by the railway companies in their own 
shops are not included, and there is no estimate of their number. 


Ir is said that a railway from Haiffa to Nablous and 
Jerusalem has been decided upon, and that it is to be completed 
within two years. A new means of access to Jerusalem will thus 
he afforded, which should prove a great. boon, as the dangerous and 
frequently impossible landing at Jaffa wil! be avoided. But it will 
be necessary to build a port at Huiffa, which, though possessing 
natural advantages, is at present but little better than Jaffa. The 
length of the projected railway will probably be some 100 to 120 
miles, 

Tue directors of the North-Eastern “Railway Company 
have determined to fit twenty of their main line express engines 
and fourteen miles of line with Mr. Vincent L. Raven’s apparatus 
for establishing communication between the drivers and signalmen. 
Our readers will remember that this system consists of an electrical 
apparatus designed to collect by means of metallic brushes carried 
on the engine indications gathered from metallic bars fixed at 
various points on the line parallel to the rails, these signals corre- 
sponding to the position of the signals, &c. 


A syYNDIcATE is petitioning the Russian Government 
for a concession to lay down a line of railway from Schepetovka to 
Proskuroff, and thence to Kamenez-Podolsk, near the Galician 
frontier. The projected railway would thus run through the 
Southern Governments of Podolsk and Shitomir, in European 
Russia, in the neighbourhood of the Austrian frontier. While the 
economic importance of the new line is acknowledged, no less 
importance is attached also to its strategic importance for purposes 
of mobilising the Russian forces in case of war. 


A concession has been granted by the Dutch Govern- 
ment to the Amsterdam and North Holland Electric Tramway 
Company, to construct and operate a system of electric railways 
in Holland. The system comprises about 50 kiloms. of route 
running from Amsterdam north through Zaandam to Krommenie, 
from Zaandyk to Wyk-aan-Zee, and Wormerveer to Purmerend. 
The Amsterdam and North Holland Electric Tramway Company 
has entered into a contract with the Holland Development 
Company, 278, Heerengracht, Amsterdam, to construct the entire 
system. 


Tae Fulham Borough Council have decided to sanction 
the use of the overhead trolley system on the proposed London 
County Council tramway from a point near Hammersmith- 
broadway, along Queen-street, Fulham Palace-road, High-street, 
Fulham, and across Putney Bridge to a point in Lower Richmond- 
road. This tramway is already sanctioned under an Act obtained 
in 1902, but the use of the overhead trolley was expressly 
forbidden. The Highways Committee of the County Council now 
proposes to go to Parliament immediately for powers to adopt this 
system. If carried out, the tramway will enable through cars to 
be run from Putney to Harlesden. 


Parts underground railways now open for traffic have 
a length of 32 miles, out of a total authorised of 57 miles, work 
being in progress on all lines which are not yet inoperation. The 
Metropolitan scheme includes two sets of rails parallel to the 
Seine, and serving the fraffic of the central portions of the city, 
a circular line surrounding the city, and situated between the 
central quarters and _ the fortifications, occupying somewhat the 
position of the outer boulevards ; and, lastly, two transverse lines 
at right angles to the course of the river. The portions of this 
system now in operation carry an average of 350,000 passengers 
daily. The other concession, called the North and South Rail- 
Way, crosses Paris transversely from north to south, and has a 
total length of about seven miles, all of which is now under 
construction, 


Ar an early date Benares will be equipped with a 
thoroughly modern installation of electric light and electric tram- 
ways, The latter are to be constructed on a novel and interesting 
system, and will be 94 miles long—single track. Owing to native 
‘aversion to overhead construction, a shallow conduit system, with 
surface collection—the ‘‘ Robrow ”—is to employed. Normal 
lines are followed in the construction of the track, with the excep- 
tion that a shallow conduit, 7in. deep, is fcrmed at the side of the 
track, the slot leading into the conduit taking the place of the 
groove in which the flanges of the wheels run. The working cable 
is placed along the outside of the track in a shallow trench formed 
in the concrete, and is tapped into the street boxes at each switch. 
The making and breaking of contact is effected by the direct 
movement of a mechanical switch with a heavy current-carrying 
capacity, operated by a projection on the car itself, 





NOTES AND MEMORANDA. 


Tue rainfall in the Thames basin last year amounted 
to 29 30in., against an average of 26°80in. for the previous twenty- 
four years, 


Tue Draeger rescue breathing apparatus with the 
mouthpiece weighs 36-5lb.; the form with the helmet 38-9 1b., of 
which 33-4 1b. are carried on the back. The oxygen cylinders with 
their fittings weigh 13-9 lb. 


Dvurtine the month of March the officials of the Public 
Control Department of the London County Council stamped 
17,786 weights, 84,733 measures, and 1090 weighing instruments, 
and rejected 4415 weights, 16,017 measures, and 380 weighing 
instruments, 


Tue total British output of open hearth steel ingots 
during 1907 was 4,663,489 tons, which compares with 4,554,936 tons 
in 1906, and 3,838,072 tons in 1905. The increase of output in 
1907 over 1906 was 108,553 tons, as compared with an increase of 
716,864 tons in 1906 over 1905. 


Tue German Consul at Breslau reports a very active 
demand throughout Germany for ammonium sulphate. It is 
possible that in future the demand will be greater than the supply, 
as the article is already scarce, owing chiefly to the irregular and 
restricted output of the coke furnaces. Another point is that the 
agricultural industry is taking an increasing interest in the product. 
It is estimated that an output of 300,000 tons, value £3,750,000. 
could be dealt with in Germany without difficulty. 


Evipence of the industrial progress of Germany is 
given by its coal consumption, which increased nearly 40 per cent. 
from 1992 to 1907—from 163,663,000 to 228,984,000 hart tons, and 
per head of population from 2784 to 3695 tons annually. There 
are considerable exports of German coal, but these are usually 
balanced by the imports, In 1907 the imports exceeded the 
exports. In that year the coal consumption was 9 per cent. 
greater than in 1906. More than a third of the consumption in 
1907 was lignite. 


SHoutp the voleanic vent, or chimney, of Vesuvius 
become blocked—writes Signor Coartino, in a recently-published 
pamphlet—the danger of an explosion becomes very great, and, to 
afford an outlet for the molten mass of rock, he pro 3 to bore 
a tunnel at the base of the mountain to carry the lava into the 
sea. He also points out the possibility of leading the lava into 
moulds, so as to form it into blocks for building quays, break- 
waters, &c., and smaller slabs for paving the streets of Naples, 
such as are now obtained from the cooled lava. 


Tue British Consul at Budapest ascribes the recent 
scarcity of coal in Hungary to two causes :—First, to the deficient 
exploitation of coal mines, chiefly owing to the lack of workmen ; 
and secondly, to the inadequacy of the arrangements for the 
transport of the coal, a defect which makes itself felt throughout 
the whole country. Meanwhile it is estimated that about 200,000 
metric tons of Cardiff coal had, last year, to be imported at high 
prices into the country, while Hungarian coal mines were left in 
part not worked, and thus deprived of the profits which would 
have accrued to them had they been able to supply the quantity 
of coal required. 


A 60,000-voLT transmission line has recently been 
placed in service to bring energy from a hydro-electric station on 
the Ugigawa River to Tokyo, a distance of 25 miles. The station 
contains six 3000-kilowatt — furnishing 50-cycle, 6500-volt 
current. This is stepped up by water-cooled transformers to 
60,000 volts, at which potential it is transmitted to a sub-station 
just outside the city. Here there are water-cooled transformers 
which reduce the line potential to 11,000 volts, at which it is 
transmitted indenpaail through lead-armoured cables to eleven 
distributing stations in various parts of the city. In each of these 
smaller stations there are oil-cooled transformers. reducing the 
voltage to 2000 volts. 


Tue use of electricity in Japan is being extended in 
various directions. As a result of this, the Furukawa Company 
has established a new factory at Nikko for the manufacture of 
copper wire. During the last year the production from these 
works has greatly increased. It is principally used for cables in 
Tokyo and Yokohama, though that employed on the municipal 
networks was wade.abroad. The Japanese Government have 
ordered for the port of Yokohama sixty-one electric cranes, varyi 
in capacity from 1 to 75 tons. There are at present one hund 
hydro-electric stations at work, and several are in course of con- 
struction. Among the latter is one on the river Tamagawa, 
supplying Tokyo ; from this station 20,000 kilowatts are trans- 
mitted at 40,000 volts. There is also one of 32,000 kilowatts in 
course of erection. 


In many parts of Spain electric power for industrial 
purposes is supplied at a cheap rate, and small industries can use 
electric motors. Where considerable power is required the 
consumer would probably put up his own plant, using, in places 
where coal is dear, a gas plant to drive it. Spain has passed 
direct from the oil lamp to electric light, and there are 
comparatively few gas works in Spain. Where, therefore, gas 
engines are employed, they are generally supplied with a gas- 
producing plant. The best Spanish anthracite comes from 
Penarroya, and as this vroduces specially dirty gas, it is neces- 
sary to have plant capable of thoroughly cleaning it. Anthra- 
cite is also produced from the mines at Pola de Lena, in the 
Asturias, Santa Lucia, Leon, and the Guardo mines in the pro- 
vince of Palencia. The quality is not satisfactory. 


A sHuNT motor constructed with laminated iron, 
exposed to alternating sine potential difference at its terminals, 
behaves like an inductive resistance whore inductance may have a 
negative value. It is therefore equivalent to an inductance in 
series with a capacity.. For a certain velocity the equivalent in- 
ductance and capacity are independent of the speed. Upon this 
principle a new method of obtaining permanent electric oscilla- 
tions is based. It is done by —— a series dynamo with a 
shunt motor, and requires no condenser. The dynamo is equiva- 
lent to an inductive conductor with negative resistance, and the 
motor is equivalent to a conductor endowed with resistance, self- 
inductance, and capacity, all in series. If the negative resistance 
balances the positive resistance, there is no damping, and the 
whole system will emit oscillations having a proper period of their 
own and a constant amplitude. The motor behaves as a con- 
denser when rotating in the same direction. 


Untit recently the mineral wealth of India, with 
the exception of gold, was an unknown factor, but the numerous 
mineral finds which have been made in the last few years have 
revealed vast possibilities of wealth. In no part of the country 
are the prospects brighter than in the Central Provinces. The 
development of the manganese ndustry has, perhaps, been the 
most striking feature of the past decade, but important as the 
discovery of manganese is, another discovery may prove to be 
more important still. An American mining engineer some time 
ago obtained a concession of part of the village of Agargaom 
with a view to mining manganese, and his workpeople, while 
digging in a band of mica schist rock that traverses the village, 
discovered a number of lumps of a heavy mineral, which, on being 
examined by the Geological Survey at Calcutta, were found to 
consist of wolframite. The mica schist rock contains a consider- 
able number of quartz stringers, and it is in these that the wolfra- 
mite is found. ‘The wolframite differs in appearance and constitu- 
tion from the best-known specimens, but yields, on an analysis, no 
less than 64°5 per cent. of tungstic acid. : 





MISCELLANEA. 


Tue Grand Trunk grain elevators at Toronto have been 
burned down, The loss is estimated at £10,000. 


Tue building yards in Paris, which had been closed 
owing to the lock-out, were re-opened last Tuesday morning, a 
large number of men baving accepted the employers’ terms 


Tue Board of Trade correspondent at Adelaide reports 
that it is the intention of the South Australian Government to 
proceed shortly with the construction of a large dry dock at the 
outer harbour of that port. 


Aw electric generator in a smelting plant at West 
Jordan, Utah, is said to have been in constant operation twenty- 
four hours a day for nearly four years and a-half, with a single 
interrupt‘on, which was due to a broken pulley. 


Tue Turkish army is adopting automobiles. A French 
firm succeeded recently in securing an order to supply six auto- 
mobiles, each costing £2400, and they have been delivered in 
Constantinople. History does not relate whether they have yet 
been paid for ! 


Ir is rumoured in naval circles in St. Petersburg that 
the Russian Ministry of Marine intends to place in English ship- 
building yards an order for the construction of four tdepedo 
cruisers, which will be fitted with turbines. Each of these new 
cruisers will be of 900 tons. 


A NOTABLE example of the industrial advance now 
taking place in Mexico is the recent erection of a packing-house 
covering about 20 acres of ground. The power used is electric, 
and the machinery equipment comprised forty-five carloads, 95 per 
cent. of which was of American make. 


Accorpine to a report from Paris the largest submarine 
yet built will shortly be launched at Cherbourg. The vessel will be 
208ft. long, with 625 tons displacement, and she will develop a 
mean speed of 15 knots. She will probably, adds the report, have 
a crew equal in strength to that of a destroyer. 


A TuHtrtTy-stx storey building is to be built in New 
York City, in West-street, near the Battery. The main building 
consists of two wings, sixteen and thirty-one storeys high each, 
with an intermediate thirty-six storey tower, the irregular height 
making the building harmonise with the adjoining Whitehall 
building. 

Great activity is being displayed by the Turkish 
Government in building bridges along the important strategic 
routes in Macedonia and Eastern Roumelia. In the Vilayet of 
Salonica a Belgian firm is building three great bridges, and a 
Bavarian firm is building a bridge which is entirely of military 
construction. 


It is intended to establish eighteen stations for wire- 
less telegraphy along the coastline of the Baltic Sea. All these 
stations will be under the direction of the Ministry of Marine. 
The shipping of the Baltic suffers terribly from the equinoctial 
gales. e Ministry of Commerce has asked the Russian Govern- 
ment to make it a grant of £13,125, which will be used in providing 
harbours of refuge at various points. 


Tue Spencer airship made a flight of twelve miles last 
Tuesday afternoon in charge of Mr. Henry Spencer and Mr. 
Herbert Spencer. Departing at 5 p.m. from the Crystal Palace, it 
ascended to a height of about 1000ft. It made several circles over 
the Palace grounds for five minutes, when the motor stopped 
owing toa petrol pipe breaking. The airship then drifted to near 
Hayes, where the descent was made. 


It is reported that the Admiralty have approved of an 
allowance of 2s. per week being paid to skilled and ordinary 
labourers when employed in cleaning and refilling with acid the 
secondary battery cells in connection with the electrical installa- 
tions on board ships. Joiners are to be paid an allowance of 3s. 
per week while employed on special carving work, such as that on 
launch boxes, sideboards, mantelpieces, &c. This new allowance 
came into force on the first of this month. 


Some sixteen hours behind her scheduled time the liner 
Kronprinzessin Cecilie, the latest addition to the North German- 
Lloyd Line, arrived at Plymouth last Monday night, and after 
landing close upon a hundred passengers, mails, and specie, pro- 
ceeded to Cherbourg. The lateness of the liner was due to the 
loss of a blade of the port propeller on the first day out, which 
necessitated the big ship travelling at reduced speed. Despite the 
damage the liner’s average speed was 20°77 knots. 


Ir is said that Gen. d’Amade has decided to establish a 
wireless telegraphy station at Bou-Znika, so that Casablanca may 
be put into direct communication with the territory lying to the 
north and near Rabat, where the Sultan Abd-el-Aziz is now living. 
Bou-Znika is situated at almost an equal distance from both these 
towns. As Casabl is co ted already with Paris by means 
of the Eiffel Tower wireless telegraphy station, the French Govern- 
ment will soon be able to communicate with the regions referred to, 


AnoTHER subway in New York City was recently 
authorised by the Board of Estimate and Apportionment. It is a 
Brooklyn north-south route, and is to extend from the eastern 
approach of the Manhattan Bridge south along Fourth-avenue to 
43rd Street. A curious feature of the situation is the fact that the 
margin between the city’s present debt plus obligations already 
undertaken, and the constitutional debt limit—10 per cent. of the 
assessed valuation of property—is not sufficient to build this 
subway. The comptroller has stated that for this reason he 
would refuse to approve contracts for the proposed subway until 
there is money enough in sight to cover the cost. 


Ir is announced that private wireless telegrams may be 
despatched by permission of the commanding officer of a warship, 
subject to any regulations which the senior officer may prescribe 
for the conduct of wireless telegraphy in the fleet or squadron 
under his orders. A private telegram, when addressed to any of 
his Majesty’s naval shore stations, may be despatched free of cost 
so far as its wireless transmission is concerned. The amount due 
for the transmission of a private telegram from the naval wireless 
telegraph station to its destination over the ordinary telegraph 
lines is to be collected by the paymaster of the ship when the 
telegram is despatched. These regulations apply only to telegrams 
sent from his Majesty’s ships through his Majesty’s naval shore 
stations, and not to telegrams sent through Marconi or other 
stations, 


Tue building of the steamers designed for the per- 
formance of the Orient Company’s new mail contract with the 
Commonwealth Government is making good progress. It was 
reported some weeks ago that orders had been placed with well- 
known yards on the Clyde and in Belfast, and we now learn that 
the keels of the vessels entrusted to the Fairfield Company and 
Clydebank Company are complete, whilst in the London and 
Glasgow Engineering Company’s yard the keel of another vessel is 
well advanced. Messrs. Workman, Clark and Company have at 
the moment no slip available, but materials are coming into the 
yard and are being prepared for rapid construction as soon as a 
slip is vacant. The di ions of the st s are to be—length, 
635ft.; breadth, 63ft. They will be of about 12,000 tons register, 
and about 12,000 horse-power, and will have accommodation for 
upwards of 400 saloon passengers and a large number of third- 
class. They will have a large carrying capacity for frozen 
produce, 
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TO CORRESPONDENTS. 


ae Inorder to avoid trouble and confusion we find it necessary to inform 
corre: that letters of inquiry addressed to the public, andi 
‘or insertion in this column, must in all cases be accompanied by a lar, 
envelope legibly directed by the writer to himself, and stamped, in ote 
that answers received by us may be forwarded to their destination. No 
ae —_ of communications which do not comply with these 
instructions. 


o@- We cannot undertake to return drawings or manuscripts ; we must’ 
therefore, request correspondents to keev copies. 


REPLIES. 


W. R. 8. (Edinburgh).—The contractors for the Chingford reservoir are 
Charles Wall, Limited, 4, Lloyd’s-avenue, Fenchurch-street, London, 
E.C. 


W. 8. H. (Hull).—If you will reser to the report on the trials of the 
8.8. Meteor, and other vessels, carried out by the Institution of Me- 
chanical Engineers, and reported upon by Kennedy in 1889-£1, you 
will find the evidence which you ask for, Again, take the experiments 
and investigations of Messrs. Nicolson and Callendar. If you will make 
atrip in a sea-going steamer you can ascertain for yourself that the 
high-pressure cylinder always works wet. The driest cylinder is invari- 
ably the low-pressure. What we have said does not refer to the use of 
superheated steam. 

B. B.—We know of no formula for the determination you require. Too 
many factors enter into the matter to permit of a single formula to 
cover them all being evolved. A coach esnnot be overturned unless its 
centre of Vity comes outside one of the rails. On a straight line, 
provided there is equal loading on both sides of the coach, the overhang 
can be increased practically without limit. On curves, of course, the 
safety would depend upon the amount of superelevation of the outside 
rail, the speed, and the factors due to speed, such as oscillation. In any 
case it is quite simple to calculate the margin of safety in any particular 
set of circumstances. 








MEETINGS NEXT WEEK. 


Royat InstirvTion oF GREAT Briratn.—Friday, May ist, at 9 p.m, 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Scientific Work of 
Lord Kelvin,” by Professor Joseph Larmor, M.A., D.C.L., LL.D., D.Sc. 

Tue lxsrrrurion or Crvm Ene@ineers.—Monday, April 27th, at 8 p.m., 
at Great George-street, Westminster, 8S.W. Special meeting. ‘James 
Forrest” Lecture: ‘‘On some Unsolved Problems in Metal Mining,” by 
Professor Henry Louis, M.A., M. Inst. C.E. 

Tne Farapay Sociery.—Tuesday, April 28th, at 8 p.m., in the Library 
of the Institution of Electrical Engineers, 92, Victoria-street, 8.W. Papers: 
“The Planimetrical Analysis of Alloys,” by Professor A. K. Huntington 
| and Dr. ©. H.-Desch.». ‘The Interaction of. Aluminium Powder and 
| Carbon,” by F. E. Weston and H. Russell Ellis. ‘‘Technical Electro- 
| chemistry n Russia,” by Professor N. Piltschikoff. 

Rovat Socrery or Arrs,— Tuesday, April 28th, at 8 p.m., at John- 
street, Adelphi. Applied Art Section.. “‘ Lace as a Modern Industry,” by 
Miss I ger. . Wednesday, April 29th, at 8 p.m. Ordinary meeting. 
“Modern Roumania,” by Alf Stead, Consul-General for Roumania. 
Thursday, April 3th, at 4.30 p.m. Indian Section. ‘‘ Reminiscences of 
Indian Life,” by the Right Hon. Lord Lamington, G.C.M.G., G.C.LE., late 
Governor of Bombay. 














DEATH. 


On Tuesday, 14th inst., at The Brooms, Sheffield, of pneumonia, WILLIAM 
Puatrs, principal of the firm of George Turton, Platts and Co., of Savile- 
street Works, Sheffield. 
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The Shrewsbury Accident. 


ON Tuesday, Octeber 15th, 1907, about 2.8 a.m., 
a dreadful accident occurred at Shrewsbury Station 
to an up London and North-Western train, made 
up at Crewe of rolling stock from Holyhead and 
the North. The train entered a curve at a very 
high speed, and was derailed at the junction between 
the up main line and the up and down platform 
line. There were about seventy passengers in the 
train, besides the driver, fireman, three guards, and 
ten Post-office sorters. Of these eighteen were 
killed, namely, the driver and fireman, two guards, 
eleven passengers, and three Post-office servants ; 
and thirty-one, including one guard and seven Post- 
office servants, were injured, in some cases severely. 
About thirty other passengers were slightly hurt. 
Colonel Yorke, acting for the Railway Department 
of the Board of Trade, carried out a very elaborate 
inquiry to ascertain the cause of the derailment, 
and has written a report which. was published on 
Friday. In another page will be found a summary 
of the facts brought out during the investigation ; 
therefore we need not reproduce the information 
here, and in dealing with the questions raised we 
shall only give a statement of such facts as are 
necessary to make the subject easily intelligible. 

The engine was of the 4-6 class—one of the 
“ Experiment” type referred to at some length in 
our last impression. The train was fitted through- 
out with the automatic vacuum - brake, working 
blocks upon all the wheels: of the bogie vehicles, 
upon four wheels of each of the six-wheeled 
vehicles, and upon all the, wheels of the four- 
wheeled vehicles. The weight of the train,-exclu- 
sive of the engine, was 289 tons, of which all but 
about 23 tons was carried upon braked wheels. The 
weight of the engine and tender was 102 tons 15 ewt., 
of which all but 19 tons was. carried upon braked 
wheels. The total weight of the train, inclusive of 
engine and tender, was therefore 391 tons 15 ewt., 
of which 349 tons 15 cwt. was braked. If the 
evidence given at the inquiry was trustworthy, 
which we have no reason to doubt, it is beyond 
question that the brakes were in good order, 
and that they had been applied. The engine had 
been reversed. Both the driver and fireman being 
killed, no information is available as to what took 
place on the footplate before the train ran off the 








road. There is no difficulty, however, in arriving 
at the conclusion that the driver ran past what is 
known as Crewe Bank signal-box at a very high 
speed, although the signals were against him. He 
broke a rule that trains should not traverse the 
Shrewsbury Junction curve at a greater speed than 
10 miles an hour. Even if the train had not been 
derailed, it must have run into another standing in 
the station, and the consequences might have been 
worse than those of the derailment. As to this 
last, at a speed approaching 60 miles an hour—that 
of the train, at the least—it was a dynamical 
impossibility for the engine to keep the line and not 
upset. The permanent way was in splendid con- 
dition. The entire problem is, in a word; narrowed 
to the question—Why did the driver run past his 
signals, and, when it was too late, do all that. he 
could to stop the train ? 

To this question there appears to be but one of 
two answers. The driver was not ill and he was 
not drunk. We have already suggested that he 
might have lost his way for # moment—that is to 
say, did not know precisely where he was. This 
is one hypothesis. Colonel Yorke’s is very similar. 
It is that the man fell asleep for a minute or two 
and awoke too late to save the situation. Either 
explanation is consistent with known facts. One 
other hypothesis may be mentioned. When run- 
ning on dark nights drivers are very careful not to 
look into the fire, because the intense glare dazzles 
them for a little time so that they are partially 
blinded. _It is just possible that all was not going 
quite well in the fire-box, and the driver forgot 
caution and looked into it, and so missed the signal. 
If this were the case we should have a direct ex- 
planation of the apparent neglect of the fireman to 
call the driver's attention to the excessive speed-at 
which the train was running. It is, however, un- 
necessary to labour these points. In any. case the 
vigilance of the driver relaxed at a critical moment 
and the accident followed as a matter of course. 
But we must not overlook in dealing with this ques- 
tion the views of men whose experience justly 
entitles them to speak with some authority. In 
another page will be found a report of the proceed- 
ings at a mass meeting of drivers and firemen held 
at Crewe. We venture to think that they have 
overlooked certain’ facts; it is plain that they have 
not advanced any conclusive arguments to prove that 
the brakes were outof orderor inefficient, whichis the 
only possible explanation alternative to those just 
stated. 

In his report Colonél Yorke considers what can 
be done to prevent such deplorable events in the 
future. He refers to a multitude of letters which 
he has received making various suggestions. The 
major portion of these he rejects as useless, inade- 
quate, or unsuitable for railway work. A most 
admirable feature in his method of dealing with a 
difficult subject is his appreciation of the practical 
side of the matter. After criticising various 
improvements in signalling in the cab and. else- 
where, and the proposition that brakes should be 
app.ied and steam shut off automatically, he con- 
tents himself with recommending an extension of 
the use of detonators. These can now be placed on 
the rail from the signal-box, and it seems certain 
that a detonator could not possibly be exploded 
uLuer any circumstances without the knowledge of 
the driver and fireman on anengine. It is well 


known that nothing is more easily recognised on 


the footplate than small obstructions on the line. 
Thus platelayers leave a little gravel on a rail; 
men on the footplate can tell, even on a dark night, 
that they have run over it. Colonel Yorke’s sug- 
gestion seems to be admirable, the best thing pos- 
sible indeed, until, as he says, “cab signalling”’ 
has quite left the experimental stage. 

Automatic or cab signalling introduces an element 
of uncertainty which must not be overlooked. 
Under existing arrangements the safety of a train 
depends on the vigilance of a man. If we intro- 
duce automatic signalling, including or not including, 
as the case may-be, the shutting off of steam and 
the putting on of brakes, we intend to supplement 
human. intelligence. To simplify argument,. we 
may -say that we have, then, ‘dual intelligences, 
one that of the man, the other that of the machine. 
But it is not certain that this would much better 
the position. We have before now spoken of “ the 
man behind the gun.” We may construct the 
most beautiful and elaborate mechanism. Unless 
it is used with intelligence it may prove worse than 
useless. This is not theory. It is a demonstrable 
fact. Railway signals and points are now so inter- 
locked that it would appear to be impossible to 
make mistakes. If it were, we should have no 
collisions which were not the fault or the misfortune 
of train men. But it is only too well known that 
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collisions do take place for which only signalmen 
are to blame. Let us suppose now that automatic 
gear is provided to stop a train. A driver might do 
many things, such as looking into the fire on a dark 
night when approaching a junction, which he would 
not dare to do if he did not feel that he had a 
fellow-driver under the footplate also looking out 
for signals. This comrade fails; for it is not likely 
to be more immune from infirmity than the man, 
and then comes a smash. We have the old story 
about two stools. 

But apart from all this, as Colonel Yorke points 
out, very great difficulty exists in adapting any 
automatic stopping device to the conditions of 
traffic. Thus, for example, the brakes would be 
slapped hard on. If the train was running fast the 
effect on the passengers would he, to say the least 
unpopular. Continuous brakes require to be 
handled with much skill. Again, unless the fire 
door was shut, or the blower turned on, the moment 
steam was shut off flame would probably come out 
on the foot-plate. ®Men have been desperately 
burned before now in this way, and even killed, by 
the incautious use of the regulator. The sound 
signal in the cab appears after all to be the very 
best automatic device that can be produced. It is 
impossible that both driver and fireman should fail 
to notice a bell rung violently, or a small shrill 
whistle. It is quite a mistake, we think, to try for 
too much, and for this reason, if for no other, 
Colonel Yorke’s ‘recommendation of the extended 
use of detonators meets with our warmest approval. 
If it were possible to prove that a couple of 
detonators could not have prevented the Shrewsbury 
catastrophe, then we can. only say that it would 
have to be added to the slender list of unsolved 
mysteries. 


Torpedo and Anti-Torpedo Armament. 


IN a reply to a parliamentary question as to 
whether it was proposed to replace the 12-pounder 
guns in H.M.S. Dreadnought by weapons of larger 
calibre, the Secretary of the Admiralty states that 
the 12-pounder is “not considered inadequate” as 
a protection against torpedo attack. We may 
smile at so ingenious a reply, which in a given 
number of words gives the minimum of informa- 
tion, and at the same time evades the question ; but 
while we smile we may at the same time ask what 
is adequate protection against torpedo attack? We 
shall endeavour shortly to set out the main con- 
siderations on which the answer depends. There 
has been for some time past a large proportion of 
naval opinion in favour of increased armament in 
destroyers, and in the later vessels of the “ Tribal” 
class and in the Swift the 4in. gun takes the place 
of the 12-pounder which had hitherto been the 
largest size fitted. No doubt the difficulty of 
making the change earlier has been due to there 
being no modern Q.F. between the 12-pounder and 
the 4°7, and also to some extent from the considera- 
tion of stability involved by mounting heavier guns 
in the position which they occupy high above the 
water-line in vessels of small beam. 

It has been assumed by some that the change 
having been made in destroyers, it should apply 
equally to the anti-torpedo armament of the capital 
ship, and this, no doubt, is the assumption which 
prompted the question to which we referred at the 
beginning. Such an assumption, however, shows 
only a partial appreciation of the problem. The 
function of the destroyer is to catch and destroy 
the enemy’s torpedo boats, and to make sure of its 
object it must have both speed and a suitable arma- 
ment. For the latter we maysay that what is required 
is the equivalent of the man-stopping bullet. The 
torpedo boat which may conceivably be approaching 
within torpedo range of the battle fleet must be 
stopped and rendered useless at the earliest possible 
moment, consequently the harder and the fewer the 
hits which the destroyer requires to give to ensure 
this the better. On account of the greatly superior 
speed of the destroyer over the torpedo boat it is 
practically certain that such actions will be fought 
at close range, and a high muzzle velocity is not 
therefore essential in the gun carried by the 
destroyer, while the weight of the shell is of the 
utmostimportance. Thusa short 4in. gun with a com- 
paratively low muzzle velocity throwing a 25 lb. shell 
is very greatly to be preferred for a destroyer to the 
long 12-pounder. But while it is the function of the 
destroyer to get to close quarters with the enemy’s 
torpedo boat, it is the duty of the battleship to keep 
the torpedo boat if possible out of torpedo range, 
and the anti-torpedo gun must therefore have a 
long range, that is, high muzzle velocity. Once the 
torpedo boat is sighted it becomes a question of 
time how soon it can be disabled, and as the range 





will generally be fairly long, it is obvious that the 
greater the number of guns which can be trained on 
the attacking boat, and the greater the rapidity of 
fire, the greater will be the chance of repelling the 
attack. Of course, the larger the gun the better for 
the purpose, provided that the essentials of number 
which can be trained on any one bearing, of muzzle 
velocity, and of rapidity of fire, are maintained. 
The 4-inch gun now being fitted in destroyers, which 
is comparatively short, does not comply with the 
range requirements, and it is obvious that if the 
muzzle velocity, which depends mainly upon the 
number of calibres in the length, is to be maintained, 
much greater space will be required for a 4-inch 
than for a 12-pounder. The main armament of a 
battleship is the first consideration, and the anti- 
torpedo armament must take up what space can be 
allotted for it, after the main armament has been 
provided for, and it must also take such positions as 
will not interfere with the working at all angles of 
training of the heavy guns. 

The Dreadnought mounts twenty-scven 12- 
pounders, and probably not more than ten of these 
could be trained on any one bearing, and if we 
consider the possibility of a single ship being 
attacked by several boats simultaneously, it will be 
realised that this number may not be more than 
adequate to prevent her being torpedoed. : It is also 
possible that an equal number of suitable 4in. 
could not be fitted without interfering with the 
main armament, either in the present Dreadnought, 
or by a re-arrangement of the guns in a new design. 
In this connection it is interesting to note that the 
“Tnvincibles,” which are considerably longer than 
the Dreadnought, and carry a smaller main arma- 
ment, and which therefore have presumably con- 
siderably more space available for their anti-torpedo 
armament, are to carry sixteen 4-inch guns of anew 
pattern. Had it been possible efficiently to mount 
a greater number, no doubt the comparatively small 
addition to the displacement would have been ac- 
cepted. Theadvantages and disadvantages of a certain 
number of 12-pounders, or so many less 4in., have, 
no doubt, been fully weighed, but their lordships 
evidently intend to keep their opinion to themselves 
at present, and hence the delightfully turned phrase 
that the 12-pounder “ is not considered inadequate.” 


Boiler Efficiency. 


IN our impression for August 23rd, 1907, we 
called attention to certain boiler tests being carried 
out by the United States Geological Survey. It 
may be asked what there is in common between 
geology and boilers. We have already explained 
that the inquiry in question was intended to 
determine the calorific value of different American 
mineral fuels as ascertained at a fuel-testing plant 
established at St. Louis. The Bulletin of the 
Department numbered 325 is by Professor Lester 
P. Breckenridge, assisted by his staff, and is pub- 
lished at the Government Printing Office, Washing- 
ton. The Bulletin is a study of four hundred 
steaming tests. The object of this work, we are 
told, was the discovery of new principles for use in 
forecasting the results of burning any given fuel 
more accurately than can now be done from 
chemical analysis. So far as we can see it was 


tundertaken and carried out by a staff of young 


men io blissful ignorance of what had been done 
before. They were armed with Professor Perry’s 
book on steam and gas engines, and they started 
out to verify his propositions. Obviously the pre- 
conceived idea was that the value of a fuel has 
always been got at hitherto by ascertaining the 
chemical thermal value of its ingredients. Their 
intelligence sufficed to show that this was not 
satisfactory ; hence the inquiry. But the inquiry 
after all took the form of an investigation into 
combustion and furnace temperatures, boiler per- 
formances being assumed; that is to say, it was 
taken for granted that if a furnace temperature was 
obtained with a given composition of the products 
of combustion—or in other words the chimney 
gases—all the data for determining boiler efficiency 
were supplied. In point of fact it deals almost 
exclusively with the chemistry of combustion, and 
boiler efficiency from an engineer’s point of view 
—that is to say, evaporation per pound of coal— 
is only mentioned incidentally. We have already 
dealt with the inquiry from one point of view, and 
without the detailed information supplied by the 
“ Bulletin.” This information only confirms what 
we have previously said, but it enables us to consider 
the inquiry more fully. 

Unfortunately, every fuel has a value which 
depends for its amount on the circumstances under 
which it is burned, and the purpose for which it is 
used. This complicates inquiries to such an extent 





that it is impossible to arrive at any conclusion 
which can be employed for general purposes, Even 
though we narrow the scope of inquiry to the 
generation of steam only, the conditions under 
which the steam is being made dictate in the main 
what are the qualities which the fuel ought to 
possess. The consequence is that even though the 
four hundred steaming tests made at St. Louis jy 
1904-5-6 were in all respects complete and satis. 
factory, their application would be limited by the 
fact that they were all made with a single type of 
water-tube boiler. The report is simply stupefying 
The multifarious results mixed up and interwoyen 
have been put into the form of charts. Now, the 
chart when large and not too crowded is an aq. 
mirable device, but the chart redaced to fit an 
octavo page is quite another thing, and when the 
chart is multiplied by the dozen it becomes, to say 
the least, wearisome. We cannot speak too highly 
of the enthusiasm with which a devoted band of 
workers threw themselves into the inquiry. It jg 
not their fault, but their misfortune, that some of 
their discoveries smack of antiquity. Thys 
we are told that it is really a fact that if 
after firing the furnace door is kept open for 
short time no smoke will be made. Professor 
Breckenridge does not appear to have heard of 
C. Wye Williams, who told the world much the 
same more than seventy-five years ago, adding that 
a much better method of admitting air consisted in 
fitting the door with an inner lining pierced with 
small holes through which the air passed in finely 
divided streams; or of T. Symes Prideaux, who, 
forty years ago, made the cutting off of the air 
supply automatic by a louvre board fire-door and a 
mercury cataract. Again, it is very carefully 
explained that the hot gases form clinging layers to 
the heating surfaces, and so prevent the transmission 
of heat. But Peclet,in his “ Trazté de la Chaleur,” 
written fifty years ago, advances and discusses this 
very proposition. On the other hand, we fail to 
find any statement concerning the emissive or 
absorptive power of boiler heating surface which 
throws new light on the subject. It is, indeed, in 
the present day practically impossible to discover 
anything quite new about the combustion of fuel 
or its behaviour when making steam. It is, how- 
ever, interesting to learn that in the majority of the 
power-houses in the United States coal is always 
crushed before it goes into the furnace. We gather 
that hand firing is the exception, and the chain or 
the rocking grate the rule. 

Probably no single inquiry into the calorific value 
of coal has ever been more carefully carried out; 
yet it has added next to nothing to the already 
existing store of information. Professor Brecken- 
ridge has thoughtfully added a number of general 
conclusions, and to these we gladly turn; as after 
a number of men have been digging for gold for 
months, we might ask for the bag containing the 
results. They occupy no more than two and a-half 
pages. Let us take some examples :— The 
efficiency of the boiler is the ratio of the 
heat absorbed by the boiler to the heat evolved in 
the furnace.” “The true boiler efficiency is the 
ratio of the heat absorbed by the boiler to the heat 
available for absorption. This is the true measure 
of the ability of the boiler to absorb heat.” “In 
general, the efficiency is affected by the formation 
of soot and scale on the heating surface, and by 
defective circulation of water in the boiler. These 
conditions cause poor absorption of heat and higher 
flue gas temperature.”” We seem to have heard all 
this before. 

Lastly, we Lave certain “commercial considera- 
tions,” among which we find once more the 
remarkable statement that the author sees no 
reason why boilers cannot be constructed, and pro- 
bably operated with entire satisfaction, which will 
produce about ten times, the amount of steam now 
obtained per square foot of heating surface, and 
with no difficulty in obtaining dry steam. We have 
already criticised this proposition in our impression 
for August 23rd. Its repetition, and the serious- 
ness with which it is advanced, demand some 
further consideration, demanding more space than 
we can now give it. Seeing that a locomotive can 
be reckoned on now to produce 15 lb. of steam per 
square foot of heating surface per hour, a boiler to 
make 150 lb. in the same time must indeed be 
marvellous. Even if we take the 7 |b. of a Lan- 
cashire boiler, the proposition in its lowest terms 
means about twice the highest result ever obtained 
in a proportion of the tubes of a Thornyeroft 
boiler. There is nothing on which to found it m 
any of the charts hereinbefore mentioned. The 
authors seem to think that the difficulties to be 
overcome will be found, not in the boiler, but in the 
furnace, We shall probably return to the con 
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, of the question. It is worth adding 
have failed to find any statement of the 
of water actually evaporated per pound 
ing the experiments. 
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Railway Conciliation Boards. 


THE elections for the men’s representatives on 
two more railway boards constituted under Mr. 
Lloyd-George’s agreement have now been con- 
cluded; these are the North London and the 
Furness Railways. They were each divided into 
four sections. The trade unionists, as in the cases 
already recorded, have been again successful ; on 
the Furness Railway all twelve of the representa- 
tives are members, and presumably nominees, of 
the Amalgamated Society of Railway Servants, and 
on the North London Railway three members of the 
game society, two members of the Associated 
Society of Locomotive Engineers and Firemen, and 
one of the General Railway Workers’ Union have 
been returned on a board of eight, the remaining 
two being non-unionists. On these two railways 
yotes were taken on the offer of the companies to 
pay all the expenses of the representatives engaged 
on the Conciliation and Arbitration Boards. On 
the North London Railway the men were two 
to one in favour of accepting the offer, whilst on 
the Furness Railway the rejection of the offer was 
effected by a majority of only 25 in a total of 819. 
The balance, therefore, seems on the whole in 
favour of accepting the employers’ proposal. In 
the four elections to these boards which have now 
been held the Amalgamated Society has secured 
88 seats out of 112, and the other trade unions 
14 seats, whilst only 10 have fallen to non-unionists. 
We have reasons for believing that whilst it was 
not unanticipated at the Board of Trade that the 
unionists would be well represented on the boards, 
probably by a fair majority, nothing like the pre- 
ponderance they have secured was expected. In 
this connection the curious behaviour of a section of 
the men of the North-Eastern should be observed 
and noted carefully. They have at a meeting at Leeds 
rejected the proposal for any form of conciliation 
board, and have flown straight in the face of the advice 
of the executives of the Amalgamated Society, which 
was that a modified form of board which they, in con- 
junction with the railway company, have designed, 
should be accepted. The Northmen seem to be all 
hitten with the same spirit of defiance and mutiny, 
and the railway men are but following the example 
of the engineers in refusing to ratify the agreements 
of their officers. 








OBITUARY. 


CHARLES ROUS-MARTEN. 

Wit much regret we announce the death of Charles 
Rous-Marten, who has been for many years a valued con- 
tributor to the columns of Taz ENGInEER—his name must, 
indeed, be familiar to everyone who takes an interest in 
locomotive performance. Mr. Rous-Marten was born in 
England sixty-four years ago. He was a member of the 
Rous family. At a comparatively early age he went to 
New Zealand, which was then and for a considerable 
time afterwards divided into provinces, each with its own 
Government. In the Southland province he acquired a 
position of considerable political importance. Always 
taking an interest in means of interecommunication, and 
desirous to promote it in New Zealand, he came to this 
country early in 1887 with credentials from his Govern- 
ment, and he then prepared a report to his Government, 
which took the form of notes on the railways of Great 
Britain. This was fully noticed when it was published 
in this country in the autumn of 1887. We cannot 
better impart an idea of what his inquiries meant than by 
quoting the following extract from the report :— 

“I travelled frequently over the whole extent of the 
railways mentioned, which, in point of fact, comprise all 
of importance in the kingdom. My trips included several 
journeys to and fro between London and Edinburgh, and 
London and Glasgow, by each of the three routes—East 
Coast, Midland, and West Coast; also between London 
and Falmouth, in the west, by both the Great Western 
and South-Western routes ; London to and from Brighton, 
Portsmouth, and Eastbourne, in the south; Dover and 
Folkestone, in the south-east; Yarmouth and Lincoln, in 
the east ; Scarborough, in the north-east; Wales, in the 
west ; Liverpool, Manchester and Holyhead, in the north- 
West ; and the Highlands, in the north—extending in the 
whole to nearly 40,000 miles. I examined the working 
of all the chief stations and termini, my visits embracing 
the whole of the great London stations and all the 
principal junctions in the kingdom, including Swindon, 
Bristol, Birmingham, Chester, Manchester, Liverpool, 
Carlisle, Leeds, Edinburgh, Glasgow, Derby, York, New- 
_ Grantham, Peterborough, Rugby, Crewe, Preston, 
a oor Leicester, Nottingham, Sheffield, Cambridge, 
; tatford, Brighton, Ashford, Clapham, Willesden, X&c. 

urther, I visited most of the locomotive and chief 
Carriage workshops, and, by invitation, thoroughly in- 
te the celebrated works at Crewe, Doncaster, Derby, 

windon, Stratford, and Brighton. I was also present 
at numerous important engineering experiments with 





modern types of engines. From the above experiences, 
I need hardly say I have accumulated a large quantity 
of useful and interesting information, a record of which 
cannot be found in any existing publication, and which 
has never yet been collected as a whole in any published 
work. The present notes, of course, form but a fraction 
of this accumulation.” 

This report brought Mr. Rous-Marten’s name at once 
before the railway world. It may be safely said that 
nothing at all like it had ever before been published. It 
supplied a vast mass of valuable information in a concen- 
trated form, and its utility and popularity were enhanced 
by its absolute impartiality. 

On his return to Wellington he commenced and subse- 

uently carried out a similar inquiry into the working of 
the railways of New Zealand, New South Wales, 
Victoria, South Australia, and Italy, and one less complete 
of Ceylon and Swiss lines. He came back to this 
country in 1893 and took .an influential position on the 
New Zealand Press, which he represented in this country. 
But his favourite work was a continued examination of 
locomotive performances, for which he had a positive 
genius. In 1897 he took up French railways. Many of 
our readers will, no doubt, remember his graphic account 
of the trial trips, as we may call them, of locomotives on 
French railways published in our LXXXVI. volume, the 
second for the year 1898. Among his articles we would 
call special attention to “ Eighty-four Miles an Hour,” 
which appeared in our issue for December 14th, 1894. 

The first of a memorable series of articles was 
published in our impression for March 1st, 1895, on a 
“New Great Northern Engine.” In 1896 appeared a 
number of articles on “ The Railway Race to Aberdeen,” 
and * Remarkable Performances of British Locomotives.” 
In the latter half of the same year came noteworthy 
articles on “ The Dunalastair”’ and “ After the Race to 
the North.” Thenceforward Mr. Rous-Marten has 





CHARLES ROUS-MARTEN 


contributed to our columns articles quite unique in 
character, the last of which, we regret to think, appears 
in our issue to-day. Long experience and special 
aptitude enabled him to do the work of at least two 
ordinary men. Only those who have tried it can form an 
idea of the difficulty met with in picking up quarter-mile 
posts with accuracy when a train is running at 70 miles 
an hour. Forthis work he possessed a special aptitude. 
He seemed to learn almost at once the profile of a line, 
and there were few railways in the kingdom his position 
on which he could not identify almost to a mile by a 
glance from the carriage window. His absolutely impartial 
method of recording facts made him a persona grata to 
all railway men. His admirable literary style and lucid 
language rendered all that he wrote pleasant to read. 
There has been so far‘only one Rous-Marten, and it is not 
easy to believe that there can ever be another. 

Although not specially trained as an engineer, few men 
had a better general knowledge of the machinery of rail- 
ways. About the locomotive he was an enthusiast; but 
his enthusiasm was always tempered and controlled by 
sound judgment. He took much interest in scientific 
questions. Many years ago he was elected a Fellow of 
the Royal Meteorological, Royal Geographical, Royal 
Historical, and Scottish Meteorological Societies, to which 
he contributed several papers. He established and for 
ten years conducted the most southern meteorological 
observatory in the world, near Foveaux Strait, New 
Zealand. He specially observed the total solar eclipse of 
1885, and described it in a paper read before the Royal 
Astronomical Society by the late Professor Adams, the 
discoverer of Neptune. In this courtry he was a member 
of the Society of Engineers. 

He died of heart failure following on influenza. Mr. 
Rous-Marten was & charming companion and a sincere 
friend. His death leaves a blank; it is not easy to see 
how it can be filled. 











LITERATURE. 

Introduction to Metallography. By Paul Goerens, Dr. Ing. 
Translated by Fred Ibbotson, B.Sc. (Lond.), A.R.C.8e.I. 
Longmans, Green and Co., London. 1908. 

Tue literature of metallography is still so scanty that the 
advent of a new text-book is to be welcomed, even though 
the ent volume is some distance removed from the 
ideal of such a work. Its principal defect is undoubtedly 
that it is so very palpably a translation. Some little 
roughness of style and diction may, perhaps, be forgiven 
to an author whose aim may justly be regarded as scien- 
tific rather than literary, but indulgence cannot be ex- 
tended to cases—which occur at times in this book— 
where the lack of literary skill in transferring the author's 
meaning as well as his words into English has resulted 
in ambiguous or unintelligible sentences. Apart from 
these linguistic defects, the translator has given us a 
faithful transcript of the German original, quite evidently 
without in any way editing or modifying the text. Such 
criticism as we have to make on the subject matter of the 
book, therefore, applies to the original rather than to the 
translation as such. 

In the opening chapters, under the sweeping title of 
“The Physical Properties of Matter,” the author describes 
the cooling and heating processes of substances undergoing 
changes of state or passing through allotropic transfor- 
mations, and discusses the use of the pyrometer in taking 
cooling curves. In this discussion the account given of 
the Roberts-Austen “ Differential” method of taking 
cooling curves is not as clear as could be desired, while 
the most accurate and sensitive of all such methods—that 
in which the potentiometer is used—receives no men- 
tion. The author’s contention that the curve represent- 
ing “rate of cooling” is superior to one representing the 
“ inverse rate of cooling” is one we cannot accept. His 
practical warning against joining the junction of a thermo- 
couple by fusion is unfounded, and entirely contrary to 
the best practice. On the other hand, the account of the 
apparatus of Saladin and of Dejean is of special interest, 
as these are little known in England. 

The section of the book headed “The Physical Mix- 
ture,” which anglicised should read “ Physical Mixtures,” 
is a clear, concise account of the elements of physical 
chemistry so far as they affect metallography, and it is 
illustrated with a wéalth of examples chiefly taken from 
recent German work on binary alloys. In this section, 
however, recent English work is largely ignored, and 
some of the diagrams given are therefore not the best 
available. On the other hand, it would seem to us that 
too much confidence is placed in the diagrams obtained 
at Géttingen by a number of men working on the lines 
laid down by Tammann. While one cannot but accept 
the value and accuracy of the theoretical conceptions 
upon which Tamman’s methods are based, their experi- 
mental application leaves some room for doubt. Thus 
the quantitative inerpretation of the duration of eutectic 
and other arrest points cannot be accepted as accurate, 
while many of the experiments relied upon inthe 
preparation of these diagrams have been made on small 
quantities of metal, cooling at rates far too rapid to allow 
of the attainment of equilibrium, while pyrometers of 
inadequate sensitiveness were used. In later editions of 
this book, therefore, we shall not be surprised to find 
modifications introduced into many of these diagrams. 

In dealing with the preparation of micro-sections of 
metals, while the author describes sound methods, he gives 
a somewhat formidable idea of the process involved; as a 
matter of fact, with the harder metals perfectly satis- 
factory sections can be prepared with the aid of com- 
inercially obtainable materials, so that the elaborate 
levigation processes can be dispensed with. These are, 
in fact, only required for very soft metals. In his account 
of the microscopy of metals, the author shows a weakness 
not unfrequent among metallurgists—viz., a failing to 
understand the optical principles of the microscope, and, 
consequently, a failure to make the best possible use of 
its indications. The Martens microscope, which he 
describes in detail, is, of course, well known to English 
metallurgists, but it is an instrument intended exclusively 
for photography or projection, and no simple form of 
microscope for direct visual examination is described ; even 
Le Chatelier’s special and little used instrument is only 
briefly sketched. On the other hand, a number of pages 
is—in our opinion—wasted on details of photographic 
processes which are either well known or readily learnt 
from other sources. 

The final section of the book, dealing with the special 
metallography of iron and-steel, is by far the most satis- 
factory. This has been specially re-written for the 
translation, and gives a clear and accurate account of 
the current state of our knowledge of this somewhat 
complicated subject, although it is evident that the author 
is more interested in the very high carbon alloys than in 
steel. Even in this section, however, there is a notable 
omission in that the hardening, tempering, and annealing 
of steel are scarcely mentioned. Is it that the author was 
anxious—in view of an English translation especially— 
to let sleeping dogs lie? At all events the “ Allotropic” 
view of the constitution of iron carbon alloys is given 
without so much as a mention of the views so strenuously 
advocated by Professor Arnold. However, Professor 
Arnold shares this distinction with other British and 
American metallurgists; a reference to the index shows 
that while such names as Heyn and Osmond are referred 
to very frequently, that of Stead occurs only three times, 
that of Arnold only twice, while Carpenter, Ewing, and 
Rosenhain are only mentioned once, and then the work 
of the latter is referred to a brief abstract in the “ Révue 
de Metallurgie.” This somewhat one-sided view of the 
subject is particularly deplorable in an elementary text- 
book, since innocent readers would be misled into think- 
ing that the young science was almost entirely of German, 
or at most of French and German, cultivation, while in 
actual fact some of its best achievements stand to the 
British record. 

In spite of these somewhat numerous criticisms, we 
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think that the book is distinctly useful as an addition to 
the small number of works as yet available on the 
subject. 


Thermodynamics of Technical Gas Reactions. By Dr. F. 
Haber. Translated by Arthur B. Lamb, Ph.D. Long- 
mans, Green and Co., 39, Paternoster-row, London. 


Tuts book consists of seven lectures delivered in 1905 to 
several of the author’s colleagues and research students. 
He was thus able to assume that his audience was 
familiar with the chemical and technical side of the sub- 
ject, and consequently, notwithstanding its attractive 
title, it is a book which will not appeal to many engineers. 
It is written for chemists, and this translation having 
been specially brought up to date—1907—gives the latest 
views on a problein which has received more attention in 
Germany than it hasin this country, and which aims at pre- 
dicting the course of a chemical reaction from a few charac- 
teristic constants. The foundation of the reasoning is that 
simple gas reactions do not go to completion, but halt at 
an equilibrium condition. It is specially at high tem- 
peratures that these equilibrium conditions are most 
noticeable and have the greatest practical and scientific 
interest. Hitherto, however, the influence exerted b\ 
specific heat has received but little attention, and our 
want of knowledge in this matter constitutes an important 
difficulty in dealing with the subject. It is therefore not 
suggested that the problem has been solved, and in fact 
the book exhibits in a striking manner the want of reliable 
data and the enormous difficulties there are in obtaining 
them. Nevertheless, the matter has been thrown into a 
mathematical form, and a large amount of what has been 
aptly termed “cheap mathematics” has been indulged 
in, which we fear will have a repellent effect on the 
average reader. The reviewer suggests that the best 
plan for an engineer will be to glance through the first 
six lectures, then study the seventh, where he will finc 
the key to much that is obscure in the earlier parts of the 
book, and then revert to the beginning. 

The first three lectures deal almost entirely with the 
theoretical aspect of the question, and certain funda- 
mental equations are evolved. In the fourth lecture 
certain reactions are considered in detail, in which the 
water gas reaction is the most interesting to the enginee: 
in view of its application to gas producers. The forma- 
tion of nitric acid oxide from its elements is also dis- 
eussed in this lecture, and the subject is further developed 
in the seventh lecture in connection with the technical 
preparation of nitric acid. This is a matter which, as is 
well known, is growing in importance, and it is therefore 
interesting to note that a calculation is given whereby it 
is shown that, assuming a temperature of 4200 deg. Cent., 
the possible theoretical yield would be 1174 kilos. of 
nitric acid per kilowatt-year; but if the temperature is 
lowered to 3200 deg. Cent. the theoretical yield would be 
reduced to 819 kilos. It is stated that by means of the 
Birkeland and Eyde process 900 kilos. per kilowatt-year 
can be obtained. 

In the fifth lecture further practical examples are 
given, amongst which we would cite the formation of 
ammonia from its elements. The specific heat of gases 
forms the subject matter of a part of the fifth and of the 
whole of the sixth lecture, and gives -a fairly up-to-date 
account of the matter. Such important experiments as 
those of Dugald Clerk are, however, too recent for inclu- 
sion. The want of knowledge which still exists, and the 
difficulties which surround experimental research in this 
matter, are made fully apparent, and the author concludes 
this portion of the subject by saying: “It is evident that 
everything in this field pertaining to high temperatures is 
still in a most unsettled condition.” 

One of the most interesting matters, from the engi- 
neer’s point of view, dealt with in the seventh lecture is 
a discussion of the various optical methods of measuring 
high temperatures, such as the Wanner spectro-photo- 
meter. The Bunsen flame is also discussed at some 
length, and it is shown that the temperature of the 
inner, or green cone, is 1550 deg. Cent., and therefore the 
bright green colour is only luminescence. The tempera- 
ture of the outer cone is about 1800 deg. Cent. 

There are two appendices in which some recent experi- 
ments on dissociation of carbonic acid and water vapour 
at high temperatures are given. 





SHORT NOTICES. 


Systems of Electric Ignition for Motor Cars. By Douglas 
Leechman. London: The Car Illustrated, Limited, 168, 
Piccadilly, W. Price 1s. 6d. net.—The contents of this book 
first appeared in serial form in the pages of The Car. The 
author commences by saying a few words about the elements 
of electricity. He then deals with ignition proper, and dis- 
cusses at some length the accumulator and coil system. 
This is followed by a chapter on the low-tension magneto 
with coil system, and includes descriptions of the Hise- 
mann, Gastle, Basée-Michel, Fuller, Kennedy, and Coates 
apparatus. The last chapter is on high-tepsion machines, 
and the magnetos here described include the Lacosti, 
Rotax, Bosch, Hydra-Gianoli, and Nieupost. The descrip- 
tions are clear and illustrations good, but there are 
certain omissions which there ought not to be in any 
modern book on the subject. Synchronisation appears 
to have been neglected altogether, and the Lodge and latest 
E.1.C., two examples of ignition systems which should find a 
place in every good book on this subject have been omitted. 
Otherwise the author has done wel), and puts before his 
readers a difficult subject in a simple and intelligent manner. 


Tables of the Properties of Steam and other Vapours, and 
Temperature-Entropy Table. By Cecil H. Peabody. Lon- 
don : Chapman and Hall, Limited. Price 4s. 6d. net.—The 
tables given in this book have been re-computed from the tables 
given in the author’s book on the ‘‘ Thermodynamics cf the 
Steam Engine,’’ the alterations being based on the experi- 
mental investigations made by Callendar, Barnes, Knoblauch, 
and Thomas, and certain other changes have been made to 
facilitate their use, All the tables for saturated steam have 
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columns of entropy due to vaporisation, and the table in | 


metric units has been made into a conversion table by theaid 
of which properties can be found in either metri> or English 
units, ora combination of the two systems may be used. To 
facilitate the solution of all: adiabatic problems, and many 
others, a temperature-entropy table has been constructed for 
saturated and superheated steam. Original data are given 
in the introduction and computations and transformations of 
equations are set down at length, so that the reader may 
decide for himself what degree of accuracy he shall attribute 
to the properties and methods presented. 


The Oil Fields of Russia and the Russian Petroleum | 


Industry. By A. BeebyThompson, A.M.I. Mech. E., F.G.S. 
London: Crosby Lockwood and Son, 7, Stationers’ Hall- 
court, Ludgate-hill, E.C. Price £1 1s. net.—This book is a 


practical handbook on the exploration, exploitation, and | 
management of Russian oil properties. Notes on the origin | 


of petroleum in Russia, and a description of the theory and 
practice of liquid fuel are also included. This edition contains 


a brief description of the recent labour disturbances in the | 


oil fields, and fuller particulars concerning the uses of electri- 
cal power in this region, and details of the recent active 
exploitation of the great Surakhany gas fields. The book con- 


tains much valuable information, useful data, and statistics. | 


Patent Rights. By George Galton Melhuish Hardingham, 
M.I. Mech. E., &c. London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-court, Ludgate-hill.—There are now many 
books dealing with patent rights. The present little volume 
contains notes on the procedure for their acquisition and 
maintenance, and on the manner in which such rights are 
affected by recent legislation. The book is compiled for the 
use of inventors, patentees, and others interested in the pro- 
tection of industrial property. 
concise and interesting manner, and gives that information 


which inventors unfamiliar with matters concerning patents | 
most require to know. Mr. Hardingham is opposed to the | 


new Act on many points. 





A TOWER CRANE FOR THE BREMER VULKAN | 


SHIPBUILDING YARD. 


THE accompanying engraving illustrates an interesting | 


type of tower crane lately erected by Messrs. Bechem and 


Keetman, of Duisburg, at the Bremer Vulkan Shipbuilding 
yard at Vegesack. The crane consists of two main parts, a | 
braced travelling tower of square cross section and a jib | 


carried on a pyramidical steel structure in the form of a hood 
placed over the top of the tower. The trolley runs on the 
long arm of the jib and the counterweight is fixed at the end 
of the smaller arm. The corner posts of the tower frame aze 
of angle iron and lead in a straight line from the bottom to the 
top of the crane, where they are united by corner plates. 
Secured to these plates is a hollow cast steel centering pivot, 
which forms the upper collar and vertical thrust bearing for 
the revolving hood. The pyramidical structure is of sectional 
steel and strengthened by diagonals and corner plates. From 
the floor up to a height of 6°22 m. above the crane rails a 
portal has been built through which the materials are trans- 
ported alongside the ship. The four corner posts of the 
tower are carried by four trucks with two truck wheels of 
2ft. 74in. diameter each. The span of the travelling rails is 
20ft.; the distance from the centre to centre of trucks is 
263ft. The longitudinal travelling motor is placed on a 
platform above the portal. The powér is transmitted 
through a horizontal shaft, bevel gears, and two vertical 
shafts to two opposite trucks, the four wheels of which are 
driven. As the track has an inclination of 1 in 60 it was 
essential that there should be an absolutely safe acting brake 
for the longitudinal drive, because it is necessary to manipu- 
late the crane, which has ample travelling speed, with accuracy 
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and at the same time to prevent its running away in case of 
wreckage. Consequently, two independent brakes are supplied 
for the travelling drive, one of which is a band brake, electro. 
magnetically operated by solenoid and weights in the ordinary 
manner. The second brake is generally loose and can be 
tightened by means of a directly acting solenoid, the circuit 
of which can be closed by the operator. This second brake can 
also be operated by hand as well from the floor as from the 
operator’s platform. In addition the crane is equipped with 
rail shoes, which are generally kept above the rails right in 
front of the upper track wheels. Should it happen that the 
crane travels beyond a certain point at the end of the track 
| these shoes fall automatically on the rails and gradual'y stop 

the crane by their friction. The shoes may also be operated 
| at any point of the track either from the floor or from the 
| operator’s platform. When not in service the crane is 
secured to the rails by means of fasteners. The stability of 
| the whole structure was calculated on a basis for wind 
| pressures of 250 kilos. to the square metre. Between the 
trucks ballast boxes of sixteen tons capacity are provided. 
The hood of the jib, which rests on the pivot of the tower, is 
also of square pyramidical shape and made of light frame- 
work, At its base are two pairs of diametral opposite rollers, 
which take up the load pressure in the direction of the jib. 
The rollers travel on a cast steel ring, which is screwed to 
the tower. 

The horizontal wind pressure on the jib is transmitted to 
the tower frame by two single guiding rollers. The trolley 
runs on the lower flanges between two girders of box section, 
| which are of the least possible height. A footway of perforated 

sheet iron with hand railings extending the full length of the 

jib tends to stiffen the jib horizontally, and in order to reduce 
| the bending moment in the jib produced by the trolley, the 
same is supported by rods fastened at the top of the hood. 
The operator’s cab, situated close to the tower below the 
trolley tracks, is entirely enclosed and from it all movements 
are effected. Thesteel casting ring abovementioned is toothed 
| and in it meshes the last pinion of the revolving drive, which 
| latter is built up on the short arm of the jib and comprises, 

in addition to the pinion, the motor and worm and open 
| gearing. The coupling connecting the shaft to the worm 
| serves as brake wheel for the electro-magnetic shoe brake. 
The overloading of the motor and the gearing is prevented 
| by a friction coupling. 

In order to reduce the weight and dimensions of the trolley 
the lifting and trolley travelling drives are erected on the jib 
| immediately over the hood and not on the trolley itself. The 
trolley is moved by an endless rope, and the rope drum is 
driven by a worm gearing. An electro-magnetic shoe brake 
holds the trolley in position. ‘The position of the trolley and 
| the allowable load at the proper distance from the centre of 

the crane can be atcertained by the operator on a dial, which 
| is connected with the trolley travelling drive. The load is 
| suspended on four strands of steel wire rope of Zin. diameter, 
| two strands being simultaneously wound on the drum. The 
| lifting gearing consists exclusively of spur gearings with 

machine cut teeth; a pair of change gears permitting the 
| doubling of the speed when smaller loads are being dealt with. 
| The load is held in suspense by an electro-magnetic band 
| brake, and the controller of the lifting motor is so arrang 


| that the motor serves.as a brake when lowering the load. 


| The main supply wires for the electric current are led in 4 


| pit along the track of the crane and the current is taken up 
| by roller contacts from the wires and transmitted by a cable 
| through the hollow centre-post and pivot of the tower and 

through contact rings of ordinary construction to the operator's 
| cab. The crane has the following lifts and speeds :— 


| Lifting, load of 6 tons, 66ft. per minute, load of 3 tons, 132ft. 
per minute ; crab travelling, load of 6 tons, 50ft. per minute; 
| revolving, at radius of 53ft. 233ft. per minute; crane travel- 
| ling, 200ft. per minute ; largest outreach for 6-ton load, 30ft., 
for 3-ton load, 53ft. Greatest height of the hook above the 
| floor, 90ft. Height from the lower flanges of the jib to the 
| floor, 93ft. 





pret | 





— 


THE ENGINEER 


433 








Aprit 24, 1908 


GAS FIRING OF STEAM BOILERS 





Fig 1 


GAS-FIRING OF STEAM BOILERS. 


To secure more efficient and evonomical combustion of 


gaseous, liquid, or solid fuel than has hitherto obtained in 


firing steam boilers, by effecting a perfect co-mingling of the 
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gases and air before they are brought into contact with the 
surfaces to be heated, is the important object sought after in types of boilers, and to give 


Fig. 


the system of 
introduced by 








Fig. 3-ARRANGEMENT FOR BABCOCK BOILER 
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gaseous firing devised, and for some years past 
R. and G. Hislop, gas engineers, of Paisley. 


| the application of the system 

















The attainment of the object stated it is hoped will remedy a 
serious defect inherent in most systems of firing steam 
boilers, and whilst gas firing is of course familiar, producers 
as integral parts of a boiler have been but little used. 

The purpose of this article is to describe generally the 


Fig. 2 


coke, or coal, or a mixture of coal and breeze—through the 
openings in the crown, and with air and steam by the 
blowers through the inclined grate bars. The gases gene- 
rated in the producer are drawn off at the back, and pass up to 
the mixing boxes, which consist of cast iron or some other 



































system as applied to various 


results and data derived from 
actual plants over a fairly 
prolonged period. Figs. 1, 
2 5, and 6 _ illustrate 
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to Lancashire boilers, while 
Figs. 3 and 4 show its appli- 
cation to a water-tube boiler 
of the Babcock and Wilcox 
type. The producer, which, 
as will be seen from the sec- 
tional illustrations, is fitted in 
front of boiler, and sunk with its cleaning chamber to the 
level of the floor, is supplied with fuel—which may be gas 
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Fig. 6—-FRONT ELEVATION OF Fig. 5 
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Fig. 5-ARRANGEMENT FOR LANCASHIRE BOILER 8 


| suitable casing lined with refractory bricks. The gas in passing 
| through the mixing box is split in two by a dividing brick 
| placed at the entrance to the combustion chamber, and splayed 
| So as to force the gas into direct contact with the secondary 
| air, which enters through slots in the sides of the mixing- 
| box lining. The air is previously heated by being passed 
| through flues in the side walls of the producer; or by means of 
| the waste gases, and it is regulated in front of the producer. 
Secondary air may also be supplied direct from the outside 
through regulating slides in sides of the mixing-box 
casing. 
| The mixture of gas and air passesinto the combustion cham- 
ber situated in the bottom half of the boiler flues—or below the 
| tubes in tubular boilers, as the case may be. Intense com- 
| bustion thus takes place before the gases pass through the 
| screens or perforated tiles and come into contact with the 
| comparatively cool boiler shell or tubes. By this arrange- 
| ment it may be noted that, in the case of flue boilers, the 
| ordinary ashpit is converted into a combustion chamber, and 
that in consequence the heating surface of the boiler is con- 
siderably increased. Provision is also made for supplying 
heated air at the end of the combustion chamber. 

As shown in actual experience, this system of firing steam 
boilers gives good results. It is claimed that practically 
perfect combustion is secured, resulting in economy of fuel, 
and largely increased evaporative power, with the concurrent 
advantage of minimising smoke. The makers claim that 
tests of recent plants have proved an economy over the 
| system of hand stoking and blowers up to 40 per cent. 
| increased evaporation per pound of fuel from and at 212 deg. 
Fah., with an increased evaporation per hour up to 30 per 
cent., the analysis of the flue gases showing up to 18 per cent. 
| of carbonic acid gas. Tables I., II., and III. givefrom actual 
| plants of the Hislop system of firing comparative data of 
the results obtained with several types of boilers. 

In addition to its proved working efficiency, the system is 
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simple in management, and durable. The producer only 
requires cleaning once in twenty-four to forty-eight hours, 
depending upon the nature of the fuel and the rate of 
working. As it is worked under a partial vacuum there is no 
escape of carbon monoxide into the air. Little attention is 
required beyond the addition, once in 14 or two hours, of 
fuel. Provision is made for shutting the boiler off from the 
producer in case of emergency, but when cleaning the boiler 
it is not necessary to close down the producer, only to shut the 
damper in the mixing-box for the time being. The boiler flues 
with this system of firing do not require such frequent clean- 
ing out. We were told that in one particular instance of a 
Lancashire boiler, after six months’ working, only three 
barrow loads of dust were taken out of the flues, as against 
fourteen cart loads for the same length of time with ordinary 
firing. 
TaBLe I. — Results of Boiler Tests. 
Hand firing. Gas firing. 
Steam blowers. Hislop’s system. 
Type of boiler—Lancashire. 
| See rete cee 
Temperature feed-water, deg. Fah. .. Pe ae 
Steam pressure by gauge, lb. per sq. in. 70 a BSE 5 66 
Lh, water eva) r hour from 
and at 212 deg. Fah., Ib. SOT gl RF ace gs 5S 
Lb. water evaporated per Tb. of fuel 
from and at 212 deg. Fah., Ib... .. 6°82 .. .. .. 957 
Lb, water eumanied rib. of com- 
bustible ‘rom and at 212 deg. a “She . Bee oo 
Heating value of 1 Ib. fuel, ther. units 12,171 .. .. .. 12,751 
Efficiency, percent... ©. .. .. .. 4 PE | 
Analysis waste gases, COo, per cent. . . — 17°0 
” » ” O, percent. .. _ pita ae .) 
2 1” CO, per cent. .. — Brees se nil 


TaBLE II.—Results of Boiler Tests. 


.. Gas coke 
4 194 





Gas firing. 


Hand firiog 
Hislop’s system. 


jand blowers. | 








Type of Boiler—Babcock & Wilcox) | 


| 
| 


Coal | Gas | Coal} Gas | Gas 


Fuel used .. . 
coke | coke 


Gas 
coke. 
Temperature feed-water, deg. F.| 59 
Steam pressure by gauge, Ib. per! 

a ekg ee ee eae 73 76 
Lb. water evaporated per hour| | | 

from and at a2 deg. F., Ib. ..) — | — | 3814 | 4515 | 4357 | 4285 
Lb. water evaporated per Ib. of] | | | 

fuel from: and at 212 deg. F., Ib.) 7°07 | 7°67 | 11°9 | 10°3 | 11°23) 11°18 
Lb. water evaporated per Ib. of | | 

combustible from and at | | 

212 deg. F., Ib, .. .. .. ..| 7°93 | 8-73 | 1370 |.11°8 | 12°2 | 12°71 
Heating value 11]b. fuel, th. units/12,925'13,543 '13,282 |13,380|13,282 |13,282 
Efficiency, percent. .. .. ..| 52°6 | 54°8 | 8°5 | 74°5 | 81°6 | 81°3 
Analysis waste gases, COo, % ..) — —-i—- _ =“ | mS 

* ’ > See s . 
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TABLE III.—Results of Boiler Tests. 
Hislop system 
Type of Boiler..Wet Back Marine (Land Type). 
I Soi gis" ia aaa ee Wain oh |a Bye se 
Temperature feed-water, deg. Fah. .. oe 
Steam pressure by gauge, Ib. persq.im... .. .. .. .. 162 
Lb. water evaporated per hour from and at 212 deg. 
REIN ran tae. tig?) orion bh ee! eae Te 6195 
Lb. water evaporated per Ib. of fuel from and at 212 deg. 
RUNG et le esl ns me Pe he Be beg: fe onthe 0 Mae 
Lb. water evaporated per Ib. of combustible from and at 
leg. Fah., Ib. PS a er ONS Agha eam eres | | 
Heating value of 1 Ib. of fuel, thermal units .. .. .. 12,578 
Pe IN 8 os ag oc ek ae ak ae) ae 
Analysis waste gases,COo, percent. .. .. .. .. .. 180 
” » .  ., SEE Se ee % 
ey Mp aaa Mane ee Laer nil 


. Gas coke 
62 


As to durability, we are informed that the inspector of a 
boiler insurance company reported on a flue boiler fitted with 
the Hislop arrangement, after two years’ continued working, 
that ‘‘ No repairs are required. For the past two years the 
flue of this boiler has been lined—as part of a system of 
firing with producer gas—with silica tiles, and these have 
been removed to admit of my inspection to-day. The plates 
are all in good condition, and in no way injured by this 
system of firing.’’ This report was made at the end of 
September, 1905, and it was not deemed necessary to remove 
the lining the following year. This, however, was done last 
year, and after inspection the insurance company reported 
that the boiler was as good as ever. When necessary the 
lining in the flues can be removed and renewed without 
disturbing other parts, and at small cost. 

The mixing-boxes and combustion chambers of this system 
can be applied to boilers which are heated by waste gases 
from blast furnaces, &e. Two Cornish boilers are at work 
fired from one producer. While applicable to almost all 
types of boilers on land, the system has not, so far, been put 
forward for boilers working on board ship; but this is a field 
in which it may, with modifications, be advantageously 
applied. 








THE DOCKS OF ANTWERP. 


SIR CECIL HERTSLET’S Consular Report on the Port of 
Antwerp, which has just been issued, contains some interest- 
ing information concerning the new dock. and other works 
recently completed and nearing completion, as well as 
remarks on the future development of the port. The 
new intercalary docks, which were opened in August, 
1907 cannot yet be entered by way of the new lock, 
now known as the “‘Ecluse Rogers’’—the excavation of 
the channel giving access from the river to the first 
chamber of the lock not being finished. In the meantime 
ships using the new docks must enter by way of the Katten- 
dyk dock. The equipment of the docks is also incomplete, 
as cranes and sheds are not yet provided, although railway 
connections have been made. It is expected that the channel 
leading to the new lock wili be completed by the end of next 
month. The two new docks are constructed almost at right 
angles to each other, and have a combined water area of 68? 
acres, with quayage 9837ft. in length. The north-west dock 
willeventually form the commencement of the canal dock to 
be constructed under one of the port extension schemes. It 
has a length of 2412ft. and a width of 820ft. The north-east 
dock is 2133ft. long and 591ft. wide. The new docks are con- 
nected by a passage with the Lefevore dock, into which the 
Rogers Lock leads. The latter is constructed with two 
chambers, one 243ft. in length, and the other 337ft. 6in. 
long, a total of 580ft. 6in. The lock is capable of taking 
vessels drawing up to 30ft. of water. 

The question of the ‘‘ Grande Coupure,’’ the great scheme 
for the extension of the port of Antwerp, was advanced one 
step last year by the appointment of a Royal Commission 
of twenty-four members to inquire into all aspects of the 





matter, technical and otherwise. The Commission held their 
first meeting on December 16th last, and their report has not 
yet been issued. 

The trade of the port of Antwerp in the first half of 1907 
continued to increase at the rapid rate which has character- 
ised its development for some years past : but the unfortunate 
strike of dock labourers in August, 1907, and the depression 
which then commenced and has continued tothe present time, 
resulted in a serious decrease in the trade over the last five 
months of the year. Many ships formerly discharging 
regularly at Antwerp have been diverted to other ports, and 
Sir Cecil regards it as certain that the disorganisation caused 
by the general strike of dock labourers must have a serious 
after effect on the development of the port. 

A law was passed on August 18th, 1907, authorising the 
Belgian Government to commence immediately the works 
for the continuation of the canal dock, and for the excava- 
tion of two of the nine subsidiary docks authorised by the 
law of March, 1906. These works, which will furnish an 
additional berthing accommodation of about 16,400ft. for 
ships of the largest size, are the commencement of the vast 
scheme of port extension—the question of the ‘* Grande 
Coupure "’ being reserved—accepted by the Belgian Parlia- 
ment. The law of 1906 provided that the town of Antwerp 
should be responsible for the construction of the two subsi- 
diary docks, while the cost of constructing the canal dock 
should be borne by the State. The law of August, 1907, 
however, modifies this arrangement, and empowers the State 
to bear the cost of the subsidiary docks as well as that of the 
other works. 

The new works now being undertaken will not affect in any 
way the construction of the ‘‘Grande Coupure,’’ if that 
project should be decided upon, or any alternative scheme 
which may eventually be adopted for modifying the course of 
the Scheldt. 

In the event of the “‘ Grande Coupure’’ scheme being 
finally abandoned, a large sum will certainly be expended by 
the Government in some alternative scheme for the rectifica- 
tion of the existing bed of the Scheldt, and the reduction of 
the numerous sharp bends which are a source of difficulty in 
the navigation of large vessels on the river. The past 
expenditure on the port of Antwerp has amounted to a 
total of £8,928,000, of which sum £4,320,000 was expended 
on river quays, and £4,608,000 on docks. The estimated 
future expenditure is as follows :— 

Port extension scheme (sanctioned March, 1906), £ 
including nine subsidiary docks, five dry docks, 
and three locks at Kruisschaus, cranes, sheds, &c. —_ 7,000, 
“Grande Coupure” scheme (in abeyance) .. .. 4,400, 
New dry dock at Austruweel .. .. .. .. .. 160, 
11,560,000 

A sum of £665,400 has been spent in the last ten years in 
dredging the river between Antwerp and the sea, and 
15,000,000 cubic metres of material have been so removed in 
order to maintain the present depth and width of the 
channel. In addition £112,640 has been spent on land for 
the deposit of dredger material. A new dry dock is to be 
constructed immediately by the municipality at the end of 
the Lefebvre dock, close to the entrance to the Rogers lock. 
The dock will be 754ft, long, 88ft. 6in. wide at entrance, and 
have 32ft. 9in. water over the sill. It is expected that the 
work will be completed in about three years. 








WIRELESS TELEPHONY. 


ON Wednesday afternoon, April 15th, Mr. Valdemar 
Poulsen, assisted by Mr. Nevil Maskelyne, delivered a lecture 
at the London Institution on ‘‘ Telephoning without Wires.’’ 
The importance of producing electric waves in a continuous 
stream for wireless communication was first explained, and 
the advantages claimed for the Poulsen system of producing 
undamped waves were also explained. 

Those who have followed the various developments in 
radio-telegraphy are, no doubt, familiar with Mr. Poulsen’s 
method of producing a continuous stream of electric waves, 
and are aware how these waves differ from those employed in 
spark telegraphy. It is to Mr. Duddell that we owe the 
original discoveries on which the system is based. About eight 
years ago Mr. Duddell described some extraordinary experi- 
ments which he had made with the electric are. He found 
that under certain conditions, when a condenser and self- 
induction were connected in parallel with an electric arc fed 
with direct current, oscillatory currents were set up in the 
circuit. The frequency of these currents which surged 
through the coil and the arc, and into and out of the 
condenser, was found to depend on the values of the 
self-induction and the capacity. The vibrating currents 
produced changes in the temperature of the arc, and, con- 
sequently, changes in its pressure, and the beats which were 
transmitted to the air in this way gave rise to a musical note, 
the pitch of which could be changed by altering the capacity 
of the condenser and the value of the self-induction. The 
frequencies obtained in this way were too low for radio-tele- 
graphy or telephony, a frequency of about 40,000 per second 
being about the maximum which could be obtained. Mr. 
Poulsen was the first to solve the problem of the production 
of relatively intense oscillations of high frequency. One 
modification introduced by him is to place the arc in an 
atmosphere of gas instead of air. Hydrogen, or a compound 
gas containing hydrogen, has been found to be the best. 
Coal gas is frequently employed, this being used at the 
lecture at the London Institution. Mr. Poulsen also cools 
the electrodes with water. The arc is enclosed in a box with 
the cooling arrangements through which the gas is passed. 
Another addition introduced by Mr. Poulsen is to provide a 
strong magnetic field at right angles to the arc. The object 
of this is to increase the voltage necessary to maintain a 
given length of arc. As an example, it is found that when 
a strong magnetic field is used at right angles to the arc 440 
volts are required to maintain an arc 3mm. long. In this 
way the arc remains active with considerably larger currents. 
In some cases the anode is of carbon and the cathode of 
copper, and in other cases both electrodes are of carbon, their 
ends being turned to sharp angular edges, and one carbon is 
slowly revolved by means of a small electric motor, so that 
any charge produced by the slight deposition of carbon is 
rectified by the presentation of another part of the edge. 
With the above modifications which have been added to Mr. 
Duddell’s simple arc, shunted by self-induction and capacity, 
the frequency of the oscillations set up by the arc have been 
greatly increased, and the oscillating energy available from 
the arc has thus been rendered of service in connection with 








wireless telegraphy and telephony. Many of the ‘ 
ments shown at the London Institution eae prada 
the same as those shown some time ago by Me 
Poulsen at Queen’s Hall. At a short distance from the 
radiating circuit, a vacuum tube connected to a resonating 
coil was caused t9 glow brilliantly. On Mr. Poulsen bringing 
his hand near the resonating coil the capacity was charged te 
such an extent as to throw the coil out of tune, and the glow 
of the tube was extinguished. Another vertical resonati 
coil placed about two yards from the radiating circuit gave » 
powerful brush discharge; this brush discharge died down on 
the operator bringing bis hands near to the resonating goi] 
and regained its original vigour on the removal of the 
operator’s hands. A loop of insulated copper wire, short. 
circuited on itself, when held a short distance above the 
inductance coil in the radiating circuit immediatcly became 
red hot and fused, and a group of ordinary incandescent 
lamps connected to a coil of insulated wire lit up brilliantly 
when the latter was held about a foot above the excitin 
coil. Among other experiments brought to the notice of the 
audience was that of lighting an incandescent lamp with 
several of the operators forming the conducting circuit, 4 
point worthy of mention is that the arc from which the 
radiating energy is derived does not give out an audible 
musical note as in the case with lower frequencies, the 
obvious reason for this being that the frequency is so high that 
the note produced is beyond the range of the human ear, 
deal with all the technical details in connection with the 
Poulsen system of wireless telegraphy would be impossible 
in the present article. 

It must suffice to say that the system of wireless telephony 
differs but little from the Poulsen system of wircless tele 
graphy. An ordinary telephone is arranged at the sending 
end so that the are is influenced by the sound waves which 
are set up when the telephone is spoken into. The apparatus 
at the receiving end is very similar to that used for wireless 
telegraphy except that a telephone receiver is used. At the 
lecture delive at the London Institution a gramophone 
provided with a telephone receiver was set to work on the 
lecture table, and the music played by the gramophone could 
be heard in another telephone receiver in a distant part of 
the building. 

Mr. Poulsen has, we understand, succeeded in establishing 
connection between Berlin and Copenhagen, a distance of 
about 300 miles. 





H.M.88. AGAMEMNON AND INDOMITABLE. 


THE new British battleship Agamemnon, built by William 
Beardmore and Co., Dalmuir, which passed through her 
speed and consumption trials satisfactorily several months 
ago, has since undergone “‘ final touches’’ in the outfitting 
basin of her builders, and has left the Clyde for Portsmouth, 
manned by a working crew from the South of England. We 
reproduce in page 428 a photograph of the vessel as she 
appeared in the Firth of Clyde on the occasion of her trials, 
the results of which are, of course, now well known. But for 
alterations in the original designs, due to the rapid evulution 
in naval architecture, and of late especially, to modifications 
made in the cooling arrangements of the magazines, as the 
outcome of untoward experiences on board ships of other 
navies in connection with the deterioration in the quality of 
cordite, through excessive temperature, this warship, which 
vas launched in June, 1906—a week, later than the Cunard 
turbine Lusitania—would have left the Clyde months ago. 

The Agamemnon, which was laid down in October, 1904, 
and is a sister ship to the Lord Nelson, has a length of 410ft. 
between perpendiculars, a beam of 79ft. Gin., and a mean 
draught of 27ft., her displacement being 16,600. Her 
boilers and machinery were supplied by R. and W. Hawthorn, 
Leslie and Co., Limited, the designed horse-power being 
20,000, and the speed 18} knots. There are two sets of 
four-cylinder vertical triple-expansion engines. The normal 
coal capacity is 900 tons, but a maximum of 2500 tons can 
be carried, as well as 400 tons of oil fuel. There are 
fifteen Babcock and Wilcox boilers. The armament con- 
sists of four 12in., ten 9°2in., fifteen 12-pounders, sixteen 
3-pounders, six pompoms, and two Maxim guns. There 
are four submerged 18in. torpedo tubes on the broadsides, 
and one submerged tube of similar diameter astern. The 
armour is of the Krupp cemented type. There is a 12in. 
belt amidships, and a 4in. belt at the ends. The barbettes 
are protected by 14in. N.C. plate, and the turrets above 
these by Sin. K.C. armour, the conning tower having 12in. 
N.C. plate to protect it. Two of the 12in. guns can fire 
ahead, and two astern, the arc of -fire being in each case 
240deg. Four. 9°2 guns can fire both ahead and astern, and 
on each broadside four 12in. and five 9°2in. can be fired. 

The first-class armoured cruiser, or as this class has been 
called—the cruiser-battleship, Indomitable, Jaunched from 
the Fairfield stocks last year, after having been docked for 
hull cleaning at Govan, was taken down the Clyde on the 
4th inst., and has now arrived at Portsmouth, having 
successfully completed her two-fifths power machinery trial 
on her passage from the Clyde. An engraving of this vessel 
is also given on page 428. The Indom'table, being the first 
of the three vessels of the Invincible class to be completed, is 
arousing a considerable amount of interest ; quite as much, 
in fact, as was taken in the mighty Dreadnought. 

The Indomitable, as also the other two vessels of her class, 
the Inflexible and Invincible, has a displacement of some 
17,250 tons. Her length is 530ft.; her beam, 784ft.; and 
her draught, 26ft. She was laid down in March, 1906. 
Like her sister vessels, she is fitted with turbines of the 
Parsons type, and with a designed horse-power of 41,000 ; 
her contract speed is 25 knots, All the machinery of the 
three vessels is to be interchangeable throughout. She can 
carry a maximum quantity of 2000 tons of coal, but her 
normal capacity is 1000 tons. Provision has also been made 
for carrying oil fuel. Her armament consists of eight 12in. 
and sixteen 4in. guns, and she has three submerged torpedo 
tubes. 








A proposat that electrical-fitter apprentices should be 
given special instruction in the technicalities of electrical engineer 
ing having been submitted to the Admiralty, their lordships pt 
called for a report as to the number of such apprentices ¥ 0 
would be likely to take advantage of the privilege, if it hee 
granted, and have invited a recommendation with a view the 
appointment of a suitable instructor. 
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NEW TYPE OF RAILWAY TROLLEY. 





THE Caledonian Railway Company has added to its 
Jready extensive stock of ‘‘ Special Class’’ wagons a new 
pi of trolley, intended particularly for the conveyance of 
' plate and miscellaneous iron and steel plates of 





onal dimensions, and up to 80 tons weight. 

“- trolley, which we illustrate in the accompanying 
ying, measures 61ft. Sin. over the buffers, and is | 

pons on two four-wheeled bogies of the diamond frame 

pr ed the wheels of which have cast steel centres and 

P cpals 12in. by 6in. diameter. : ; 

} The well consists of four-gitders of I-section 1ft. 4in. deep 

by 6in. broad, strengthened by riveted plates on top and 

y The centre - girdersextend close to the | 


m flanges. ; . 
ve axles, and are placed at 1ft. 6in. centres, in order to | 


afford sufficient side play for the wheels when taking the | 
t curves. The girders are tied together with wrought | 
jron knees of rectangular section 2}in. by 1}in., thereby 
roviding a clear space of 35ft. in length between the centre 
ar side girders, and at a height of only 10in. above rail 


The facts that have been discussed in this appendix show that, 
while there is no evidence of any cheap and insufficient work being 
purposely done by either Mr. Cooper or the Phcenix Bridge Com- 
pany, there is evidence to prove that the financial weakness of the 
Quebec Bridge Company seriously interfered with the carrying out 
of the undertaking. 

The Pheenix Bridge Company were limited only by the specifica- 
tions as amended by Mr. Cooper, endorsed by the Government, 
and concurred in by themselves, and no sum of money or total 
weight was set as a limit in the designing or building of the super- 
structure, the sole aim of all being to produce a safe and economical 
bridge. 

The Phoenix Bridge Company were paid for the work at so much 
per pound, so there was no incentive to the Phenix Bridge Com- 
pany to make the bridge lighter than they deemed it should be. 


APPENDIX 6.—THE HISTORY OF THE DEVELOPMENT OF 
THE SPECIFICATIONS AND A DISCUSSION OF THE 
EVIDENCE RELATING TO IT. 

This appendix discusses several modifications in the 
designs made from time to time by Mr. Cooper, and the 
authority he had for making these alterations. The 
Commissioners conclude the review of the evidence 


level, thus accommodating the utmost size of plates possible | thus :— 


with the gauge 


The trestles can be readily shifted from ones'side to the 


limitations. 


It should be stated that the Quebec Bridge and Railway Com- 
pany was throughout fully advised of what was being done in New 
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CALEDONIAN RAILWAY, TROLLEY FOR ARMOUR PLATE, &c. 


other to suit loading requirements, and may be removed 
altogether to accommodate loads of other descriptions, the 
cross girders of I-section over the ends being intended for 
supporting a long beam when carrying special loads. 

These trolleys have keen built by the Caledonian Railway 
Company to the designs of Mr. J. F. McIntosh, the loco- 
motive, carriage, and wagon superintendent. The first one 
has just been turned out of St. Rollox Works, and can carry 
the largest sizes of plates at present made, i.e., up to 35ft. 
by 12ft. 9in. It can traverse curves as sharp as 14 chains 
radius, and can convey, by any ordinary goods train at usual 
speeds, exceptional loads, which otherwise could only be dealt 
with on Sundays and by blocking the opposite set of rails. 


THE COLLAPSE OF THE QUEBEC BRIDGE. 
REPORT OF THE ROYAL COMMISSION,* 
(Continued from page 412.) 
APPENDIX 5.—THE EFFECT OF FINANCIAL LIMITATIONS 
UPON THE DESIGN OF THE BRIDGE AND A DISCUS- 
SION OF THE EVIDENCE RELATING TO SAME. 


THis appendix deals solely with financial considerations 
and their effect upon the design. The reporters remark :— 


It must have been clear to the engineers from the first that the 
financial conditions were such that nothing but absolutely neces- 
sary work could be undertaken. The effect of the lack of funds is 
noticeable in the methods of calling for tenders, and of letting 
contracts, and in the delays that occurred in the execution of the 
work. 

In September, 1898, the bridge contracting firms were asked to 
submit tenders upon their own designs, to be drawn in accordance 
with certain specifications. Practically this meant that each 
bridge company was asked to spend several thousand dollars on the 
preparation of plans, and that in return it was given an opportunity 
to bid for a contract to be let by a company of weak financial 
standing. The result was that, although the magnitude of the 
work placed it outside the limits of established practice, most of 
the tenders submitted were made from immature studies based 
upon insufficient data. The evidence shows that the Phcenix 
Bridge Company gave more time and attention to the competition 
than any other tenderer, but the error afterwards made by it in 
assuming the weight of the structure for final designs shows how 
faulty the estimate accompanying its original tender was. We 
consider that the procedure adopted in valling for tenders was not 
satisfactory, in view of the magnitude of the work, and was not 
calculated to produce the most efficient results. In his evidence 
Mr. Hoare ascribes the failure of the Quebec Bridge Company to 
take advantage of the lump sum tender of the Phoenix Bridge 
Company to lack of funds. We are satisfied from the knowledge 
gained during the designing of the 1800ft. span that the 1600ft. 
span could not have been built with the weight of metal stated in 
the tender of March Ist, 1899. Mr. Deans’ letter to Mr. Hoare 
shows that the Phoenix Bridge Company expected that its tender 
would be modified before the work was built. 

_,When the Dominion Government finally came to be closely 
identified with the Quebec Bridge Company in 1903 it intimated 
unofficially to the Phoenix Bridge Company its desire that the 
bridge should be ready for the Quebec Tercentenary in 1908. For 
this and for ordinary business reasons the Phcenix Bridge Company 
hurried the work of designing and manufacture as much as pos- 
sible, this hurry resulting in errors, but not in those errors which 
Were the immediate cause of the accident, these having been pre- 
Viously made. It is necessary in designing a bridge to commence 
by assuming what its weight will be, and as the design progresses 
to alter this assumption by calculation from the drawings. In the 
rush following the tinal financial arrangements uf 1903 the necessity 
of revising the assumed weights was overlooked both by the engi- 
heers of the Phoenix Bridge Company and by those of the Quebec 
ae Company, with the result that the bridge members would 
ave been considerably overstressed after completion. This error 
Was sufficient to have condemned the bridge had it not fallen owing 
to other causes, 

Pi 1s no evidence whatever to indicate that economy at the 
— of efficiency was ever considered by Mr. Cooper. His 
bet i Was made distinctly to the lowest tenderer, and he so states, 
ha ve the preceding paragraphs the accepted design is stated to 
6 “an exceedingly creditable plan” and ‘‘in accordance with 
your specifications.” 

“we full text of the report and Mr. Cooper's evidence show that 
6 saci Was made for technical reasons, although he did not 
sca egg and he states that he was left absolutely un- 
sid pered in any manner in his report as to which he should con- 

er the best plan and the best bridge. 








Based on abstracts given in the Bngineering Record of New York. 


York and Pheenixville, and did not make any objection to the 
authority assumed by Mr. Cooper or to the acceptance of that 
authority by the Phcenix Bridge Company, notwithstanding pro- 
vision to the contrary existing in the contract. This letter also 
indicates a more active supervision on the part of the Government 
than had previously been exercised. 

The Phenix Bridge Company was immediately advised of the 
terms of the Order-in-Council of August 15th, 1903, but being fully 
aware of the arguments and influences that had brought about the 
enactment of that Order, they concluded that it was intended to 
grant exactly what Hon. 8. N. Parent had asked for in his letter 
of June 29th, 1903. 

Mr. Deans and Mr, Szlapka, in their evidence, make it very 
clear that they considered Mr. Cooper’s pronouncements final and 
not liable to alteration either by the Que Bridge and Railway 
Company or by the Dominion Government. 

In the opinion of the Commission it is always desirable when an 
entirely novel problem is to be solved to have the advice of several 
engineers upon the unproven features of the design before attempt- 
ing to execute it. Having accepted the Government’s decision to 
depend upon the advice of only one man, the authorities acted, 
therefore, in accordance with the best knowledge of the time; and 
the most competent engineers would have endorsed the concentra- 
tion of responsibility upon the most experienced and able man. 

In effect, after August 15th, 1903, instructions given by Mr. 
Theodore Cooper from time to time were the specifications, In 
the offices of the Phenix Bridge Company and in the 
works of the Phcenix Iron Company the Hoare specifications 
as amended by Mr. Cooper were recognised as official and were so 
used. (See evidence, page 945 and exhibits 99, 100, 101, and 102.) 
It was recognised by these companies that Mr. Cooper had 
authority to alter any requirements of the specifications, and it is 
in evidance that this authority was not infrequently exercised, 


(To be continued.) 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 





correspondents. ) 
THE EFFECT OF MIXTURE STRENGTH AND SCAVENGING 
UPON THERMAL EFFICIENCY, 
Sir,—Professor Hopkinson in his paper with the above title 


states that the combustion of a scavenging charge is generally 
incomplete, and this result seems to have puzzled—as well it might 

some of the speakers in the discussion of which you give an 
account in your issue of the 17th. 

I do not thiok it has been found in any previous experiments 
that an excess of air within the limits of Professor Hopkinson’s 
tests has had the effect of causing incomplete combustion, and I 
greatly doubt that this is the correct interpretation of his results 

Is it not more likely that the gas valve on the engine tested is 
not closed till the end of the suction stroke, or even later, and 
that consequently the port between the gas valve and admission 
valve is filled with gas, which on the next suction stroke mixes 
with the air and passes into the cylinder? If this is a scavenger 
stroke, the air containing this s oall percentage, which, of course, 
is too small to ignite, passes into the exhaust, and the combustible 
gas is found among the exhaust products. 

Probably the whole of the gas in the passage does not go in with 
that air charge, but if others succeed it will gradually all diffuse 
into the air, and thus successive scavenging charges will contain 
diminishing quantities of combustible gas. 

That, together with the uncertainty of the proportion of gas 
which diffuses into the air - this depending on eddy currents, Xc. 
-—may account for the variations which Professor Hopkinson 
found in the percentage of unburned gas. 

The proportion 4 or 5 per cent. may seem large to account for 
in this way, but if the engine is designed with passages suitable 
for producer gas, their contents may considerably exceed that 
proportion of the town gas charge, which is only about one-fourth 
of the producer gas charge. 

When working with the latter gas the loss would therefore be 
reduced to about 1 per cent. 

The above loss may be obviated by a suitable design for the 
passages and relative positions of the valves, so it should not be 
put down as a defect due to scavenging, which should be credited 
with the saving of 5 per cent. mentioned by Professor Hopkinson. 
But to realise all the economy possible with scavenging the engine 
should be designed as a scavengin engine, with the higher com- 
pression rendered possible and with valve arrangements suitable 
for this type. 

The compression in the engine tested seems to have been carried 
too high for a commercial engine, as the initial pressure in the 
cylinder is about 470 1b. per square inch for a mean effective 
pressure of 102 1b., and it would not be possible to provide suff- 





cient surface in the connecting: rod bearings to accord with good 
practice. ; 

Professor Hopkinson’s curves showing the ideal and real effici- 
encies are very instructive, but it is not apparent whether the 
calculation takes into account the products of combustion result- 
ing from the previous explosion, which, I believe, would make 
some difference, the increase in the specific heat of the composite 
gases, of CO, and H,0 being D gence’ than that for the simple 
gases. Thus scavenging shculd increase economy. First, by re- 
ducing the maximum and final temperatures for a given amount of 
work ; and secondly, by reducing the proportion of CO, and H,0 
in the products of combustion, or alternatively to (1) by permitting 
a higher compression with the same maximum temperature, and 
thus a greater expansion ratio. 

Another anomaly in Professor Hopkinson’s results is the differ- 
ence in the heat unaccounted for, and in this connection I do not 
understand why he does not take the indicated horse-power 
instead of the brake horse-power into the balances, because except- 
ing so much of the heat generated by the friction of the piston 
as passes into the water jacket measurements, the difference 
between the indicated horse-power and brake horse-power escapes 
measurement, and it seems to me it should be brought into the 
balances. The effect would be to add 5 to 6 per cent. to the heat 
assets for full load and about twice that percentage at half-load, 
thus making a surplus in both cases if the unburnt gases are also 
taken into account in the half-load tests. J. H. HAMILTON. 

Sandiacre, near Nottingham, April 21st. 


SQUARING THE CIRCLE. 


Srr,—I enclose a proof of the correctness of the method of 
squaring the circle sent by your correspondent ‘‘ E. L. 8.” Per- 
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haps it will render ‘testing by the ordinary method” almos 
superfluous. 
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Railway CONSTRUCTION IN GERMAN PROTECTORATES.—The 
expenditure of £7,500,000, to be distributed over six to seven 
years, for the construction of about 1450 kiloms. of railway in 
German protectorates, was sanctioned on the 13th of March by 
the Bundesrath. Of these 1450 kiloms. of line 180 kiloms. are 
allotted to German South-West Africa for a branch line of the 
Liideritz Bay Railway. This branch is to extend from Seeheim to 
Kalkfontein ; 350 kiloms. will be laid in the Cameroons, where 
Duala is to be connected by a railway to the navigable portion of 
the Nyong River, near Widimnenge—Southern Railway. German 
East Africa is to receive 45 kiloms for the extension of the 
Usambara Railway towards the Kilima Nscharo up to the Pangani 
River, and 750 kiloms. for the prolongation of the Morogoro Rail- 
way to Tabora. The new line in German South-West Africa is 
chiefly to serve strategical purposes, the intention being to effect a 
reduction of the colonial troops stationed in this Colony. In the 
other protectorates the new railways are expected to promote 
industrial interests; military requirements, however, are slso 
being considered. All the new lines, except the extension of the 
Morogoro Railway, will belong to the State ; their construction 
will be placed in the hands of private companies In the case of 
the Morogoro Railway it is proposed that the State shall secure a 
partial ownership. The sum of £750,000 is to be spent for the 
purchase of shares. The extension of this line is then to be 
carried out in the name of the company to whom the Morogoro 
Railway belongs. ; 


BERLIN City AND SUBURBAN RaiLway.—After considerable 
deliberation on the part of the engineers concerned on the question 
as to how to gain the extra room necessary for the laying of new 
lines, adjacent to the existing ones, on the Berlin City and 
Suburban Railway, it now appears that instead of adopting either 
of the two proposals previously advanced, viz., to construct 
another track above the present one, or a tunnel beneath it a 
third plan, which consists in broadening the existing track, will be 
finally accepted. At first the responsible engineers were deterred 
from entertaining this latter plan because a space of at least 6 m. 
must remain between the track and the neighbouring properties, 
and the extra width required for the addition of the necessary two 
new lines is 9m. The difficulties will now most probably be met 
by adding half of the required extra width to either side of the 
present track. The cost of adapting the existing road to the new 
requirements, inclusive of the new station platforms, is estimated 
at 5000 marks per lineal metre, so that the costs for all the tracks 
would be about 57 million marks. The costs of a new tunnel track 
beneath the existing one are put down at 8000 marks per metre, 
making a total of 90 million marks. But the broadening of the 
present track will involve a greater outlay for the purchase of 
adjacent properties than the construction of a tunnel. For this 
reason the augmentation of the track by broadening the existing 
viaduct would probably not be more than 20 million marks 
cheaper. The total costs of broadening the line, including its 
electrification, are estimated at about 180 million marks. The 
electric power for the railway will probably be derived from two 
power stations having a capacity of about 50,000 kilowatts each. 
Turbines will most probably be used. ‘The cars will, it is believed, 
be equipped with single-phase commutator motors, 
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DOUBLE CANTILEVER CRANE. 


THE Lancashire and Yorkshire Railway Company has just 
had made a large double cantilever crane for its North 
Mersey and Alexandra Dock Goods Station at Liverpool. 
This has been made and erected by C. and A. Musker, Limited, 
of Liverpool, under the direction of Mr. G. Hughes, the 
railway company’s chief mechanical engineer, and it is 
illustrated in the accompanying engraving. It has a lifting 
capacity of 10 tons over a span of 172ft., and it travels on a 
track the rails of which are 28ft. apart from centre to centre, 
and which is 540 yards long. It thus covers the greater 
portion of the company’s yard. The total length of the 
crane is 188ft. and the total height 63ft. It will stack 
timber to a height of 30ft., the height to the underside of the 
cantilever being 43ft. The operator travels with the cab and 
has the load always in view, which is a matter of some 
importance when working amongst timber stacks. The 
motive power is electricity, and al! the controllers for working 


the various motors are placed in the operator’s cabin. | 


Direct current is used, and the pressure is 600 volts. It is 
taken from the third rail of the company’s Liverpool and 
Southport electrified railway. The crane itself picks up the 
current from a bare wire run overhead by means of two 
tramway type trolley wheels and arms which are fixed to the 
end of one of the cantilevers, as may be seen on the left 
of the engraving. The crane is also well lighted with arc 
lamps placed out on the cantilevers, and lights are also fixed 
underneath the operator’s cabin so as to travel backwards and 
forwards with it. The speed of operating when dealing with 
the full working load on the hook is as follows :—Hoisting, 
10 tons, at 93ft. per minute, taking 93 E.H P.; crab 
traverse, 10 tons, at 482ft. per minute, taking 19 E.H.P.; 
crane traverse, 10 tons, at 435ft. per minute, taking 100 
E.H.P. 

The crane has been tested with 124 tons throughout 
all its motions, and has a margin for stability when lifting 
10 tons at one end of the cantilever of 50 per cent.—that is 
to say, equal to 15 tons on the crane hook. The total weight 
of the crane, including the crab, is 160 tons. The hoisting 
is brought about by spur reduction, driving two separate 
hoisting barrels. The cross traverse gear is by spur reduction, 
and the travelling wheels on opposite sides are driven. The 
travelling gear is spur and bevel reduction, driving two sets 
of three wheels on each side. The crane is mounted upon 
twelve travelling wheels, 3ft. in diameter. It is mainly 
used for stacking timber, but is capable of lifting and carry- 
ing a railway truck from one track to another to avoid shunt- 
ing, should this become necessary. The legs are placed 
sufficiently wide apart to allow a 40ft. log of timber to pass 
through from one side of the yard to the other without 
requiring to be twisted. 

We are indebted to Mr. Hughes for the photograph from 
which cur engraving have been prepared and for the fore- 
going particulars. 


EQUILIBRIUM STOP VALVE. 


OWING to the method of construction adopted the weakest 
parts in the ordinary stop valve are generally the cover and 
the bridge and pillars on the cover which are subject to heavy 
stresses. The firm of Schiffer and Budenberg, Limited, Whit 
worth-street, Manchester, is introducing a valve in which 
the danger caused by fracture of these portions has been 
greatly reduced, if not entirely eliminated. As will be 
observed by a perusal of the accompanying sectional view, 
the plug B is in equilibrium as regards the steam pressure. 
It is of conical section, and closes simultaneously two 
passages, the total area of which is equal to the area of the 
main inlet and outlet passages. Owing to the fact that the 
plug is lifted perfectly clear of the two seats when fully open 
it is of small diameter compared with the usual type of valve. 
On this account, and also because the force required to open 
and close the balanced plug is slighter than is customary, the 
upper neck of the body, the flange, cover, bridge and spindle, 
stuffing-box and band wheel are comparatively small. The 
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reduction of the upper branch also has the advantage of 
exposing a small area to the pressure of the steam inside. 
When the valve is fully open the conical plug is raised to a 
position G, shown by dotted lines, so that a free passage is 
left for the steam, the flow of which is forked once only. 
The conical shape of the seatings and the plug enable them 
to resist the effects of pressure and temperature. Further 
advantages claimed for this peculiar design are :—First, that 
when the valve is only partially open the plug is lifted quite 
clear of the lower seating, thereby obviating the rapid wear of 
the seatings due to the increased velocity and scouring action 
of the steam ; secondly, the reduction of noise often observed 
due to the steam cutting on the sharp edges of the ordinary 
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EQUILIBRIUM STOP VALVE 


valve wings and the rotation of the valve on the spindle. 
It will be noted that the stuffing-box gland F has no flange, 
and instead of the usual bolts and nuts, a concentric gland 
screw D is arranged around the spindle. This works in a 
corresponding screw thread in the bridge casting. The body 
and cover are made of either iron or steel, and the seatings 
A C are of nickel. 


IRON AND STEEL INSTITUTE. 


OwING to the growth of the membership of the Iron and Steel 
Institute, with the increasing clerical work thereby entailed, and 
to the expansion of the Institute library, which now contains 
several thousands of volumes, the council decided, early in the 
current year, to secure more commodious offices, and to effect 


certain improvements in the internal arrangements, with the | 


object. of providing additional facilities for the members. An 
opportunity fortunately presented itself for obtaining a lease of 
the spacious offices, in the same building, formerly occupied by 
Sir Douglas Fox and Partners. The acquisition of these offices 
presented numerous advantages, amongst which the fact that the 
address would remain unchanged had much weight with the 
council. Negotiations were therefore opened with the landlords 


of the premises, and, an arrangement having been arrived at, the | 


Council concluded an agreement at their meeting in February. 


The new premises consist of a suite of ten rooms on the first floor | 


of No. 28, Victoria-street, having precisely the same outlook as 


the recently-vacated offices, and access being obtained from the 





same main entrance and staircase. The council have also obtained 
the use of a storeroom, conveniently situated in the same building, 
on the sixth floor. 

The annual meeting of the Institute will be held, by 
permission, at the Institution of Civil Engineers, Great George- 
street, Westminster, on Thursday and Friday, the 14th and 15th 
of May, 1908, commencing each ies at 10.30 a.m. 

At 10.30 a.m. on Thursday, May 14th, there will be a generel 
meeting of members, when, after the transaction of the usual 
business, a selection of papers will be read and discussed. The 
meeting wi!! be adjourned at 1.30 p.m., and from 3 to 5 p.m. the 
Institute’s new home, 28, Victoria-street, London, 8.W., will 
be open to members. The annual dinner of the Institute will be 
held in the Grand Hall of the Hotel Cecil at 7 p.m. 

On the Friday the meeting will be opened at 10.30 a.m., when 
the awards of the Andrew Carnegie Gold Medal and Research 
Scholarships for 1908 will be announced, after which a selection of 
papers will be read and discussed. The following is a list of the 
papers which have been submitted, and they wil! be dealt with as 
time permits, or will be discussed by correspondence : 

(1) ‘On Cast Iron in the Construction of Chemical Plant,” by 
F. J. R. Carulla (Derby). 

(2) ‘*On an Experimental Electric Furnace for the Smelting of 
Iron,” by Professor B. Igewsky (Kiev). 

(3) ‘*On the Pyrometric Installation of the Ordnance Factories, 
Woolwich,” by J. Wesley Lambert (Woolwich). 

(4) ‘‘On Improvements in Plate Rolling Mills,” by A. Lamber- 
ton, Member of Council. 

(5) ‘On the Application of Colour Photography to Metallo- 
graphy,” by E. F. Law (London). 

(6) ‘On the Department of Metallurgical Chemistry in the 
National Physical Laboratory,” by W. Rosenhain (Teddington). 

(7) “On the Utilisation of Blast Furnace Slag for Portland 
Cement,” by C. von Schwarz (Liége). 

(8) **On a New Fatigue Test for Iron and Steel,” by Dr. T. E. 
Stanton (Teddington). 

(9) ‘On the Physical Qualities of Steel in Relation to its 
Mechanical Treatment,” by James E. York (New York). 


The Council has accepted an invitation to hold the autumn 
meeting of the Institute in Middlesbrough on September 29th and 
following days. A Reception Committee has been formed with 
the Mayor of Middlesbrough—Colonel Poole—as chairman and 
Mr. J. H. Amos as hon. secretary. 

The Canadian Mining Institute is arranging for an excursion in 
September, 1908, to the mineral areas of Eastern Canada, includ- 
ing the silver-cobalt ore region, the nickel mines and the iron ore 
mines of Ontario, the asbestos and chromite regions of the Pro- 
vince of Quebec, and possibly the coal and iron areas of Nova 
Scotia. It is expected that the excursion will extend over a period 
of three weeks. The Canadian Mining Institute has extended to 
the members cf the Iron and Steel Institute an invitation to take 
part in this excursion, and any members wishing to avail them- 
selves of this kind invitation are requested to communicate with 
Mr. H. Mortimer Lamb, Secretary of the Canadian Mining Insti- 
tute, 413, Dorchester-street West, Montreal, Quebec. 


THE INSTITUTION OF MECHANICAL ENGINEERS : SUMMER MEET 
ING.—We have already announced that the annual summer meet- 
ing of the Institution of Mechanical Engineers will be held at 
Bristol on July 27th. We are now informed that a local committee, 
including members of the Institution resident in the West of Eng- 
land, and other gentlemen in Bristul, has been formed to make the 

ry arrang ts. The University College Buildings have 
been offered or the meetings. According to the provisional pro- 
gramme, the members will arrive in Bristol on Monday, July lpr 
On the following day they will be welcomed by the Lord Mayor 0 
Bristol and the members of the Local Committee in the hall of the 
University College. After reading and discussing some papers, 4 
visit will be paid'to Avonmouth Dock, and in the ev ening the 
Institution dinner will be held in the Victoria Rooms. On hy 
| nesday, the 29th, in the morning, more papers will be dealt with, 
and in the afternoon visits will be paid to firms in the neighbow 
hood. In the evening a conversazione will be held in the A 
Gallery and Museum Buildings by invitation of the Local Reception 
| Committee. On Thursday a visit will be paid to Bath, se 
there will be a reception by the Mayor. A garden party wil ; 
held in the evening in Clifton, again by the invitation of i 
Reception Committee. Friday, the last day, will -he.devo wa 
visiting works in the district. Arrangements have already the 
made for paying visits to Blagdon Reservoirs and Cheddar, 
Great Western Railway Company’s works at Swindon, and vi 
places of interest. A Ladies’ Committee will be formed to * 
| arrangements for the entertainment of ladies accompan) ng 
| members. 
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gas throttle valves two of them ard similar to those of the air | in different publications but not in a form in which they could be 
THE GOVERNING AND THE REGULARITY OF | throttlo to be used when tho engine is running on producer gas ; | used conveniently. 

but the other two aro arranged with inclined surfaces of such a} The cylinders in all instances are assumed to be single-acting, 


GAS ENGINES.* 
By Mr. James ATKINSON, Member, of Manchester. 
(Concluded from page 400) 


4 method which is being used by the author's firm in some 
instances is shown in Fig. 5. The method of operation bears 
some resemblance to that previously described for large engines, 
being pneumatically controlled by a small cylindrical plug open- 
ing and closing a small passage communicating from the atmo- 
sphore to a vacuum cylinder ; in this case, however, the vacuum 
is used to restrain the closing of ‘the valve instead of restraining 
the opening of the valve, The cut-off valve consists of a conical 

directly connected to the vacuum piston, and having a 
number of annular ports which open and close corresponding 
annular ports in a conical seat, At the commencement of a 








Fig. 5—-PNEUMATICALLY CONTROLLED VALVE 


-uetion stroke the ports are open as shown, the vacuum piston 
oeing always returned to this position by the external adjustable 

rings If the governor plug closes the communication the valve 
remains in the opened position throughout the suction stroke, 
because no air can be drawn into the vacuum cylinder, and the 
engine draws in full charges and gives full-powered impulses ; if, 
however, the little plug opens the communication more or less, the 
suction of the engines causing a suction on the cut-off valve and 
piston, drawing a little air into the vacuum cylinder and allowing 
the cut-off valve to move so as tocut off the charge earlier or later, 
according to the extent of the opening of the communicating 


e. 
Light spring diagrams—-Fig. 6—show the action which takes 
place in the cylinder on full load and about half load ; it will be 
seen that on light loads there is a considerable vacuum in the 
cylinder at the end of the stroke. As, however, no more air or 
gas can obtain access to the cylinder after the cut-off valve has 
closed, the piston on its return compression stroke recompresses 
the charge to about atmospheric pressure on the same line as the 
suction line, then going on, compresses the charge up to a lower 
compression pressure than for a full-power stroke ; slthough the 
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Fig. 6—LIGHT SPRING DIAGRAM 


smaller charges are ignited at a lower compression pressure, it will 
be seen from the working diagrams--Fig. 7-that the expansion of 
the smaller charges is carried out more nearly to atmospheric 
pressure, resulting in satisfactory economical working. In this 
case it is also desirable to combine hit-and-miss governing with the 
cut-off, and engines constructed in this manner are practically a 
economical as engines governed on hit-and-missonly. This will be 
seen by again referring to Fig. 1, in which the dot-and-dash lines 
show two of the engines working with cut-off governing, the tests 
being made on the same engines at the same time and working 
alternately with this method and with hit-and-miss only. Two 
four-cylinder engines of about 450 effective horse-power, recently 
constructed for driving alternators in parallel, were fitted with 
this type of governor, and had a maximum speed variation, under 
any change of load, not exceeding 1 per cent. 

Throttle governing has been very largely used, vertical high- 
speed engines being almost universally controlled in this manner ; 
also large numbers of single-cylinder horizontal engines. As 
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Fig. 7—WORKING DIAGRAM 


applied to vertical engines the usual method has been to throttle 
4 uniform mixture into a pipe from which each cylinder draws its 
e, the mixture in this pipe being nearly at atmospheric 
ope for full loads and various pressures below the atmosphere 
“se lighter loads. One objection to this arrangement is that if, 
an any irregular working in any of the cylinders, a back-fire 
+ ae place, the contents’of the pipe itself are fired, thus fouling 
the charges for the other cylinders, and causing imperfect action 
in them also. As a remedy for this the author's firm has adopted 
© arrangement shown in Fig, 8, in which the gas and air are 
Separately throttled into separate 0g communicating with the 
Z inders, the gas and air being kept separate until they pass 
he rough the admission yalves into each cylinder, where also there 
" in independent gas-regulating cock. The gas cocks enable the 
pe to be regulated independently or even, in emergency, 
: “ed gas and air throttle valves are arranged on the same 
es, and they can be rapidly drawn out for cleaning or 
2s age The throttle valves themselves have four cutting off 
Ses, these four edges in the air throttle being similar, but in the 





*The Institution of Mechanical Engineers, 








shape that they give suitable proportions of gas areas to the air 
areas when working with rich illuminating gas. In some instances 
it is useful to be able to change over from one kind of gas to 
another without stopping the engine, and in the arrangement 
shown it is only necessary to disconnect the governor rod from one 
arm of the bell crank lever which operates the throttle valves 
and connect it to the other arm, an operation which can be per- 
formed without stopping the engine. 

Throttling governing is frequently applied to single-cylinder 
small and medium-sized engines, which represent such a large pro- 
portion of the gas engines made; a test of such an engine is 
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Fig. 8-GAS AND AIR SUPPLY TO VERTICAL ENGINES 


shown in Fig. 9. In this case, however, the throttle governing 
was combined with hit-and-miss governing on the lighter loads. 
Under these circumstances the economy of the engine is quite 
satisfactory ; a light spring diagram—Fig. 10—shows what takes 
place in the cylinder at about half load, and Figs. 1] and 12 are 
working diagrams on full load and about half load. This method 
of governing is very useful and satisfactory for engines working 
with their own suction gas plant by adjusting the connection to 
the hit-and-miss governing, and so arrange it that the throttling 
is carried down to very light loads. Under these circumstances 
the gas is somewhat uneconomically utilised on these lighter 
loads, but as it is desirable to keep the producer working, and 
making at least a moderate amount of gas under all conditions, 


Throt:le-Governing a Single-Cylinder Eagine from 35 to 90 BALL. 
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Fig. 9—TEST OF THROTTLE GOVERNING 


there is a sufficient reason for working an engine and plant in this 
manner, 

Throttle governing for single-cylinder horizontal engines is very 
largely used in continental practice, the methods usually adopted 
being to vary the lift of the admission valve, or to place a throttle 
valve in the passage to this valve. The first method is carried out 
in a very satisfactory manner by the Gas Motoren Fabrik, Deutz. 
In their arrangement the admission valve is operated in the usual 
manner by means of a cam rod and rocking ae the fulcrum of 
which, however, is shifted by the governor so as to vary the lift of 
the valve. A somewhat powerful governor is necessary. One 
objection to all kinds of quantity governing is that very powerful 
springs are required on the admission and exhaust valves, as very 
commonly-the partial vacuum in the cylinder is as low as 9b. 

















Fig. 1O—LIGHT SPRING HALF-LOAD CARD 


below the atmosphere. Gas engine valves invariably open inwards, 
and a large valve requires a strong spring to prevent its being 
opened by a suction of 9 lb. 

Good governing is only one of the requirements in gas engines, 
when extreme regularity is necessary, hore than one cylinder and 
heavy fly-wheels containing a considerable amount of inertia are 
also needed. 

In designing gas engines to make them»so that they will not 
exceed a definitely stated amount of irregularity, careful estimates 
have to be made as to the effect of the number and disposition of 
the cylinders, the power of the impulses, the inertia in the fly- 
wheel, the effect of the inertia of the reciprocating parts and of 
the compressions. A number of curves have been carefully’ pre- 
pared for the different arrangements in common use and under 
ordinary conditions. These curves are shown in Figs. 13 to 18. 
The author is aware that somewhat similar curves have been given 





18in. in diameter, and 2ft. stroke, and working with the same 
diagram, which is shown in Fig. 19. This diagram gives a mean 
pressure of 88-2 1b. The compression pressure is 1801b., and the 
mean pressure during compression is 37-2 lb. The total force 
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Figs. 4 and 12—WORKING DIAGRAMS 


exerted during a working stroke in any cylinder is thus that 
corresponding to a mean pressure of 88-2 + 37-2 = 125-4 lb. per 
square inch of the piston. 


The net power resulting from one impulse is :— 
88-2 x 254-5x2_, : 
: ao. 20-04 foot-tons. 


For the purpose of enabling direct comparison between the 


Tangential E@ort cu Crank-Pin, in Lbs. per square inch cf Piston Arca. 
Bingle-Cylinder. 
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Figs. 13 to 18—REGULARITY OF DIFFERENT TYPES 


various types of engines to be made, they are all assumed to be 
fitted wit.. fly-wheels which have thirty impulses. of kinetic 
energy in them, when running at their mean speeds, that is to say, 
20-04 x 30 = 601-2 foot-tons. 


The weights of the reciprocating parts and the speeds are such 


that the effects of inertia are as shown in the diagram Fig. 19, and 
the particulars given on these diagrams will enable comparisons tc 
be made with any make of engire. 


Indicator Diagram and Inertia Effects of Reciprocating Parts, 
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OOVBLE TWO CYLINDER TANDEM 
Fig. 19—INDICATOR AND INERTIA DIAGRAMS 
The curves give the tangential turning effort on the crank-pin 


to a vertical scale, as shown in the diagrams, from the atmospheric 
lines which are the full horizontal lines. Above the atmospheric 
lines are dotted lines showing the mean tangential effort on the 
crank-pin corresponding to the work done, plus frictional and 
other losses in the engine. In the case of a single-cylinder engine 
the mean work line is obtained from the mean pressure of the 
working diagram equally distributed over the two revolutions of 
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88-2 


the ‘* Otto” cycle engine, being rxsaae = 14-0375. For other 


The curves showing tangential effort on crank pin are useful for 
solving many problems relating to gman driving. As an 
inst. , it is very usual to drive the load through a friction 





types of engines, this 14-0375 multiplied by the ber of 
cylinders gives the height of the mean working line. 

The ereas of the curve above the mean work lines show the 
excess. of work done at any time and the areas below show the 
deficiency. The areas above the lines being equal to the areas 
below, they are a measure of the amount of energy added to or 
deducted from the mean kinetic energy in the fly-wheels. 

Figs. 1 2 3 4 5 
deg. 
1053} 18 


Single-cylinder 10 


1°29 wero: _) .. e3 


Vis-a-vis 


Tandem 0°836 88°6 0°75 


Double tandem 0°129 13°75 0°06 


Three-cylinder. . 0°716 76°17 0-42 


Six-cylinder 0-144 15°5 0-044 
The table above gives in column 1 the type of engine. In 
column 2 the areas between the curves of turning efforts and the 
mean working lines from which the excess or the deficiency of 
work done can be estimated, these areas being given relatively to 
a single-cylinder engine, which is taken as 1. Column 3 gives the 
mean pressure per square inch on the piston throughout a working 
stroke which would give an amount of power corresponding to the 
excess or to the deficiency. Column 4 gives the speed variation 
expressed according to the formula — ~_ Niamum assum- 
Mean 
ing that the kinetic energy in the fly-wheel at mean speed is 30 
impulses. Column 5 gives the difference in degrees the fly-whee! 
of ~ engine would be ahead of or behind a wheel of constant 
speed. 

The particulars given in the table are obtained in the manner 
described below. The figures for the single-cylinder engine being 
worked out and those for the other types in a similarway. In the 
case of the single-cylinder engine the area of curve above the 
mean power line during the first stroke corresponds to a mean 
pressure of 67°671b. per square inch of piston referred to the 
full movement of the crank pin for this working stroke and 


67°67 x 3°1416 4... i a ane : : 
ee 1063. Thus, the excess of power in this engine 


1063 x 2545x2  o.4- 
40 24°15 foot 
tons, and this amount is added to the kinetic energy in the fly- 
wheel every impulse, accelerating its speed from its lowest to its 
highest speed. One half the amount of 24°15 tons, or 12-075 foot- 
tons added to or subtracted from the mean kinetic energy of 
601-2 foot-tons is 613-275 foot-tons maximum and 589-125 foot tons 
minimum kinetic energy. The speed of the fly-wheel will vary in 
proportion to the square roots of these energies, or in the ratio of 
24°764 to 24-273, the mean of these being 24°518, and the differ- 
ence 0°491; the fraction Oa _ 1 
24518 = 49-95 
variation in this engine according to the formula: 
Maximum — Minimum 


having a cylinder 18in. x 2ft. is 


will represent the speed 


Mean 
Irregularities in speed cause the fly-wheel of the engine to get 
ahead of or behind absolute uniformity. In a single-cylinder 
engine of the “Otto” type it passes from its most retarded 
position to its most advanced position and back again during the 
time the crank is making two revolutions and passing through 
720deg. Twice during this 720 deg. the fly-wheel is moving at the 
speed corresponding to absolute regularity, and when gaining on 
or losing on this speed it moves at a mean of Be times the 
99D x Z 
a of the fly-wheel, plus or minus this speed ; consequently 
Ces. will giv i i 

BE xB KD ill give the total distance in degrees that the 
fly-wheel varies from uniformity, and half this will be the amount 

which the fiy-wheel is ahead of or behind it. In this case 

720 deg. 

49°95 x 2x 2x2 
The figures for the other types of engines given in the table 


= 1'8deg. 
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Figs. 20 and 2iI—-REGULARITY OF ENGINES 


are obtained by similar calculations ; in the figures given in the 
fifth column, however, it is necessary to bear in mind that the720 deg. 
applies to the Vis-’-vis type as well as the single-cylinder engine, 
owing to the fact, as shown in its curve, that the acceleration con- 
tinues during two consecutive strokes—-the small area in between 
has to be deducted; in all the other instances the 720 deg. 
requires also to be divided by the number of cylinders. 

The reason why the 30 impulses of kinetic energy is taken for 
all the types of engines is to enable a direct comparison to be 
made between them on an equal basis. For the purpose of 
ascertaining what actual irregularity there is in any engine, it is a 
matter of small moment what number of impulses the calculation 
is made for, as the figures given in the columns 4 and 6 will vary 
indirectly in proportion to the number of these impulses ; that is 
to say, if there are 60 impulses in the fly-wheel the figures given 
will be divided by 2. 

Speed variation is the important factor when considering gas 
engines as employed for most pu s, but for the special purpose 
of driving alternators in parallel, also for some other uses, speed 
variation is only one of the factors which have to be considered ; it 
is necessary to combine it with atime element, and thus obtain the 
position variation ; a point which is very frequently overlooked in 
this connection. It will be seen by comparing columns 4 and 5 
that there is a very considerable difference in the relative varia- 
tions of the different types of engines, and yet it is most unusual 
for anyone to ask for anything but speed variation when inquiring 
about an engiifie. 

A notable feature emphasised by the table is the excellent 
result which can be obtained by a double-tandem single-acting 
cylinder engine, that is to say, one having four single-acting 
cylinders operating on to two cranks, the effect of the momentum 
of the reciprocating parts is so marked that the tangonties effort 
diagram shows almost an approximate rectangle. This diagram 
may also be taken as being for all practical purposes the same in 
a four-eylinder vertical engine in which four eylinders work on to 
four cranks 


cluteh which can be disconnected so as to enable the engine to be 
started without load. Very commonly a rope pulley is used con- 
nected or disconnected to the engine by means of the clutch, and 
it might. be assumed that the stored-up energy in the rope-wheel, 
&c., when running is equal to one-third of the stored-up energy 
in the ftly-wheel; the curves will enable the maximum wer 
which the clutch has to transmit to be ascertained. It is obvious 
that the rope pulley will have to take up one-fourth of the 
irregularities in the tangential effort on thecrank pin, Asapplied 
to a single-cylinder engine and also to a tandem two-cylinder 
single-acting engine, Figs. 20 and 21 show in dotted lines the one- 
fourth of the tangential effort which will be transmitted to the 
rope-wheel to account for irregularities, and full lines above these 
show the actual turning effort to account for the werk done plus 
that due to the irregularities. From this it will be seen that in 
the case of the single-cylinder engine the clutch will have to be 
capable of transmitting 3-4 times as much as it would have had to 
transmit if the turning effort had been constant, acd in the case 
of the two-cylinder single-acting engine the clutch will have to 
transmit just a little over twice the steady turning effort. 

In conclusion, the author would like to state that the opinions 
expressed in this paper are personal opinions; he is well aware 
that it is a subject which has been carefully considered by very 
many people and one on which there necessarily exist many 
different views. 

The paper is illustrated by one plate and twenty-four figures in 
the letterpress, and is accompanied by an appendix with one 
tigure. 


CATALOGUES. 


J. W. Brooke AND Co., Adrian Works, Lowestoft —A leaflet 
received from this firm deals with the 28ft. auxiliary ‘‘ Brooke ” 
cruiser. Illustrations and sectional drawings of this boat are 
given, and also a concise specification. The boat is propelled with 
a two-cylinder 8 horse-power ‘‘ Brooke” motor. 

THe Ferrorix Brazing Company, Dock House, Billiter-street, 
E.C.—This is a circular giving particulars concerning the Ferrofix 
process of brazing broken castings. There is a number of illustra- 
tions showing some heavy castings whick have been repaired by 
this process. It is stated that castings up to 45 tons may be 
repaired by this method. 

SHAW AND GASKELL, Limited, Chapman-street, Hull.—This is 
a catalogue giving particulars of second-hand machinery of various 
kinds, including boilers, air pumps, and compressors, conveyors, 
chimneys, cranes, disintegrators, drilling machines, elevators, 
engines of all types, fans and blowers, hoists, lathes, mortar mulls, 
oil mill machinery, pumps, &c. 

ENGLISH BrotHers, Limited, Wisbech and Peterborough.—A 
tasteful catalogue has reached us from this firm. It deals with 
creosoted farm buildings and sheds, fencings, gates and hurdles, 
cattle cribs and feeding troughs, ornamental gates and motor 
houses There are many illustrations, and at the end of the cata- 
logue there is a collection of testimonials. 

WALLS VALVE MANUFACTURING COMPANY, Ardrossan, near 
Glasgow.—-This company has sent us two leaflets. One illustrates 
valves of various kinds, including angle stop valves, double spring 
safety valves, Ramsbottom safety valves, through way valves, &c. 
The other leaflet gives a section of the Walls reducing valve. <A 
table of standard dimensions of this valve is also given. 

Ep. BENNIS AND Co., 28, Victoria-street, 5.W.—-A pamphlet 
sent to us by this firm deals with boiler house economies in steam 
flour mills, and contains a series of articles on the subject 
reprinted from Milling. The articles describe the steam ra‘sing 

lants in a number of different fiour mills, and also give some 
interesting particulars concerning the working of these plants. 

THE DERITEND STAMPING COMPANY, Liverpool-street, Birmingham. 
—This company has sent us some illustrated sheets of standard 
patterns of stampings, for which the firm have the dies. The stamp- 
ings illustrated include caliper gauges, wing nuts, thumb screws, eye 
bolts, eye ends, rod ends, fork ends, turnbuckles, rings and 
collars, motor valves, spring shackles, &c. All the above are made 
in a large number of sizes. 

JoserH Dixon CrucrBLe CoMPANY, 26, Victoria-street, 8. W.- 
This company’s publicat‘on ‘‘ Graphite” for the month of February 
has reached us. As usual it contains a collection of interesting 
articles. Of these mention may be made of the articles on keep- 
ing the tongs in shape, rules for calculating speed of pulleys, the 
new electrical building of the Worcester Polytechnic Institute, and 
some uses for flake graphite about the paint shop. 

THE WELLMAN - SEAVER - MorRGAN Company, Limited, 47, 
Victoria-street, Westminster, 8.W.—A mailing card has been sent 
to us by this firm which bears an illustration of a complete ingot- 
stripping machine. The type of machine shown on this oat is 
more familiar on the Continent and in America than in England. 
The Wellman-Seaver-Morgan Company of America, we are 
informed, has made a number of these machines with most satis 
factory results. 

H. W. Kearns AND Co., Limited, Broadheath, near Man- 
chester.—An artistically produced oatsiomne dealing with Pearn’s 
patented high-speed surfacing, boring, milling, and drilling machine 
has been sent us by the above firm. In addition toa number of 
highly effective illustrations and letterpress, the latter of which is 
printed in two colours, the book provides large scale diagrams of 
speed curves, tables of cutting s 8, and illustrations of the 
numerous applications to which this useful tool can be put. 

Luoyp, Fosketr AND Co., 143, Cannon-street, E.C.—We have 
received ap interesting pamphlet from this firm dealing with 
Foskett's fumeless stoves for heating and cooking. Among the 
advantages claimed for these stoves are that there are no flues, no 
unconsumed gases, but intense heat... There’ are three small pin 
wricks in the gas jet which will only admit four feet of gas to the 
ames per hour. This gas is collected with a sufficient amount of 
air in an air mixer, and from there it passes into a long tube. In 
this tube, which is really a second Bunsen of peculiar construction, 
the gas and air are further diluted with air, and again thoroughly 
mixed. At the burner there is said to be a pure blue flame of 
intense heat, and this heat is distributed by a special heat 
distributor. 

ROBERT W. PauL, Newton-avenue Works, New Southgate, N. 

An interesting new catalogue has been received from this firm 
illustrating aud describing electrical instruments of many kinds, 
including resistance standards, resistance boxes, and Wheatstone 
bridges, slide wire bridges, rheostats, resistances for are lamps, 
single pivot galvanometers and measuring instruments, a combined 
micro-ammeter and milli-voltmeter, insulation testing sets, pointer 
and other galvanometers, scales and lantérns for reflecting instru- 
ments, Duddell-Mather standard wattmeters and anti-capacity 
gauze resistances, Cohen’s burretter for the measurement of alter- 
nating currents of small amplitude and high frequency, &c. 
Electro-static station voltmeters, testing keys and switches, the 
Callendar cable calculator, and other instruments tised in electrical 
works and laboratories. 
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THe NationaL ParysicaL Laporatory.—The following have 
been ore to the vacant junior assistantships in the National 





De Laboratory :—Mr. J. R. Pannell, Mr. A. Kirines, B.Sc.; 
and Mr. H.C. Booth, A. R.C.S8e, 
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THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) . 
Manufactured Iron Position. 
UNMARKED bars ap to have suffered further weak 
ing: The quarterly meeting has failed to bring any appreciable 
dition to contracts, and some sales have been mado at h a 
rices. Here and there makers hold out. for £6 15s, delivered, 
ut in other cases bars of recognised quality have been sold for 

£6 12s. 6d. and down to £6 10s., while common bars aro from h 

to 7s, 6d. per ton less than this. ‘The reduction of prices has net 

been accompanied by any increase of work. Purchases are as 
as sparingly as ever, and of late it has been increasing], difficult to 
maintain the full number of turns each week, Marked Lars kee 

at £8 10s, for best sorts and £7 10s. for second grade. Hi P 

makers are doing a fairly good business, and have inanaged to 

maintain their prices for the past five months at £7 Lis. Gas stri 
is £6 15s, to £6 17s. 6d., and rivet iron £7 5s. to £7 10s. ‘The 
recent meeting of the Galvanised Sheet Manufacturing Associa. 
tion did not result in any alteration of the standard, which remains 
at £12 10s. f.o.b. Liverpool, but apparently the decision not to 
make any alteration was not so much based on the extent of 
current contracts as on the feeling that business is in the condition 
that a reduction would not stimulate it, and, therefore the 
standard would be better left alone. Black sheets of cither iron 

or steel are quoted £7 10s. to £7 12s, 6d. for doubles, and £8 2s, §q 

to £8 5s. for lattens. 


Pig Iron Stagnant. 

The amount of business which has been done in the pig 
iron market since the last report has been quite nominal, 
The Easter holidays have intervened to prevent both consumption 
under contracts already running, or new buying. he holidays 
apart, users are quite content to work off the comparatively small 
contracts which were placed recently, and to watch ‘events, 
Contidence in the future course.of the market is lacking, more 
drone ag because of the labour difficulties of the North of 
ingland. Pig iron smelters are in all directions inviting offers: 
some being ready to ease «uotations where there is « chance of 
doing business. But no large orders are forthcoming. The 
requirement of the smelters is not urgent, inasmuch as most of the 
furnaces have from one to two months’ work inhand. Quutations, 
which are mostly nominal, are as follows:—-Forge pig iron: 
Steffordshire common, 48s.; part mine, 52s, 6d. to 54s. ; best all- 
mine, 80s. to $5s.; cold blast, 110s.; Northamptonshire, 48s, to 
50s.; Derbyshire, 51s. to 52s.; North Staffordshire, 52s. 6d. to 
53s, 6d, 


Fencing Wire and Rolled Metal, 

Best annealed rolled wire fencing is being sold at 
£6 12s. 6d. for one-ton lots, and drawn wire fencing at £6 17s. 6d. 
Galvanised rolled fencing is quoted at £8 7s. 6d., and drawn at 
£8 17s. 6d., all less 24 per cent., monthly accounts. Brass and 
copper metal rollers are experiencing an improvement in the ex- 

rt trade, and are obtaining better prices for shipping than for 
ome orders. For rolled brass 64d. per lb. is the general rate, 
but some firms are glad to accept tid. to keep their mills going. 
Best cold-rolled copper sheets, 8 lb. and heavier, are quoted 84d. 
per lb.; brass sheets, 2ft. by 4ft., 8lb. and heavier, 7d.; copper 
wire, to 20 gauge, 84d.; and brass wire, to same dimensions, 64d 


Steel Trade. 

Local steel producers are busier both in the raw and 
sectional branches. Sheet bars are being offered in the district 
by continental agents at £4 12s, 6d. delivered, but, although this 
is below the open quotation of local houses, there would be no 
difficulty jn placing a good order at that figure. From £4 1s. to 
£4 17s. 6d. is asked by local producers for Bessemer and Siemens 
qualities. A heavy amount of sectional material is being turned out. 


Wednesbury Electricity Undertaking. 

The Local Government Board have sent their sanction to 
the application of the Wednesbury Town Council to borrow £8000 
for the laying down of an independent electric plant. It is hoped 
that the Corporation will be ready in a few months to supply 
electric energy for power and light purposes throughout the 
borough. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Wednesday. 


An Uneventful Week. 

THE attendance on the Iron ‘Change on Tuesday was 
exceedingly small. In pig iron there was little or no change, 
but Middlesbrough brands, owing to the drop in warrants, 
were about 3d. per ton lower. In finished iron, steel, and copper, 
&c., there was not enough business passing to test prices. 


Quotations. 

Lancashire No. 3 foundry, 60s. ; Lincolnshire, 53s. 9d. to 
54s.; Staffordshire, 54s.; Derbyshire, 54s. 6d. to 55s.; Middles- 
brough, open brands, 60s. 4d, to 60s. 7d. Scotch: Gartsherrie, 
64s.; Glengarnock, 62s. 6d.; Eglinton, 61s. 3d.; Dalmellington, 
60s. 9d., delivered Manchester. West Coast hematite, 61s. 6d.; 
East ditto, 58s. 6d. to 59s., both f.o.t. Scotch, delivered 
Heysham: Gartsherrie, 62s.; Glengarnock, 60s. 6d. ; Eglinton, 
59s. 3d.; Dalmellington, 58s. 9d. Delivered Preston: Gartsherrie, 
63s.; Glengarnock, 61s. 6d.; Eglinton, 60s. 3d.; Dalmellington, 
59s, 9d. Finished iron: Bars, £7; hoops, £7 12s. 6d.; sheets, 
£85s. Steel: Bars, £610s. ; hoops (official), £7 15s. ;sheets, £7 17s. 64. ; 
boiler plates, £7 12s. 6d. ; plates for tank, girder, and bridge work, 
£6 5s. to £6 7s, 6d.; English billets, £5 ; foreign ditto, £4 12s, 6d. 
to £415s. Copper: Sheets, £77; tough ingot, £63 ; best selected, 
£63 per ton. Copper tubes, 9}d.; brass tubes, 7}d.; condenser, 
84d.; rolled brass, .; brass wire, 63d.; brass turning rods, 
ofa: yellow metal, . per Ib, Sheet lead, £16 15s. per ton. 
inglish tin ingots, £143 to £143 10s. per ton, 


The Lancashire Coal Trade. 

There was a slack attendance on the Coal Exchange, and 
except as to house coal; which was in good demand, there was 
little ‘business passing. ~ On: ‘the flags outside, a: Socialist speaker 
tried to attract the assembled colliery people, but his doctrines 

roved so nnpalatable'that there was'a rather ugly ‘ rush, and 
be beat a precipitate retreat. 


Barrow-in-FuRNESS, Thursday. 
Hematites. 

The depression in hematite iron is fully 
there is no prospect of a revival inany direction. On the contrary, 
the prospect looks, if-anything, more gloomy... The usual sonra 
of demand are all Sieplering 2.7935 of activity, and there is né 4ife 
shown in any direction. @ requirements of constmers are 
exceedingly small, and the traffics on local railways are very low 
indeed. Indeed, the Furness Railway Company has been com: 

lled to put its workmen, on half-time, which 1s a very unusua 
Ping. Prices show no variation. Mixed Bessemer numbers are 
and warrant iron: is. at 61s, 6d. net 


maintained, and 


still at 62s. per ton net f.o.b., 





cash sellers. Stocks in makers’ hands are slightly higher, but 
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t stores still hold 6500 tons, zhicb is sally only a small 


warran tal fs very 
stal. "The @ Ins * ™ 

P oui there isa feeling of depression ‘all round: “fron oré‘is 

wit > ted demand, and good ‘average Horts remain at 10s. per ton 


net ab mines. 


eel. 

™ There is marked inactivity in the steel trade, and orders 
in very slowly. ‘The demand for rails is exceedingly 
rices range at about £6° per ton net f.o.b. The ship- 
terial trade is also qulét, not only locally but in other 
Heavy plates are at £6 5s, net cash. Merchant steel 
over inquired for. Scrap stéel and iron’ is in small 
Chilled iron is not s6 biisk-as of late, but the works at 
been fairly employed of late, 


are coming 
quiet, and | 
building ™ 
districts. 
js scarcely 
demand. 
Barrow have 
Shipbuilding and Engineering. 

(reat activity is shown at Barrow in the work of complet- 
« the Isle of Man Steampacket Company's turbine steamer 
Bon-my-Chree, which has to be on her station at Whitsuntide, and 
also in the construetion of the British battleship Vanguard, which 
ha to be launched this year, and to be delivered in March, 1909. 
The submarine construction department of Vickers, Sons and 
Maxim’s works is busy, and new orders are expected. 


Shipping and Coal. 

The shipping trade remains very quiet, and exports are 
ring down week by week. Last week’s shipments were 6779 tons 
rr pig iron, and 2484 tons of steel, & total of 9263 tons, compared 
with 21,540 tons in the corresponding week of last year, a decrease 
of 11,834 tons. The total tonnage shipped this year reached 
150,974 tons compared with 236,318 tons in the corresponding 
seriod of last year, a falling off of 135,344 tons. Oval and coke 
are in quiet demand, but remain at dear prices. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Easter Holidays. . 

Many of the Sheffield works reopened, after the Easter 
holidays, on the 22nd inst,, but not in all branches of manufacture. 
Orders, whilst being fairly large in bulk, are fragmen as'to the 
departments. In the lighter industries the lack of activity enables 
the full week to be observed. Stocktaking is not so general at 
this season as it used to be, but several ‘firms engaged in the heavy 
industries continue to do it-at Easter, which is ‘also a time taken 
advantage of for repairs. For ‘the most part, the mivers in the 
district are ‘‘ playing” for the week, or nearly so. Most of the 
pits are anxiously waiting for the opening of the navigation which 
the cold “spell” appears to have retarded. A fair quantity of 
coal has recently been sent from the Yorkshire pits, but mostly for 
coasting purposes and injand consumption. A few days’ sunshine 
would be very welcome in the coalfield, more especially in respect 
of the steam coal shipping trade, 


House Coal. 

The severe weather has told upon the demand for house 
hold fuel. Consumers, in the expectation that rates would be 
reduced this month, held off buying or bought inadequately, with 
the result that, almost on the eve of the stoppage for Easter, they 
had to Jay in supplies. It bas been sta all along by colliery 
people that no reduction would be made until May, and consumers 
now realise that this position is certain to be maintained. The 
cold weather, of course, is all in favour of winter quotations being 
retained until April is out. In addition to the extra local demand, 
there has been a brisk business done with Southern and Eastern 
markets. Best qualities remain at 12s. 6d. to 13s. per ton ; other 
description from 10s. 3d. to 11s. 3d. per ton. 


Steam Coal. 

Business is not likely to change materially until navigation 
is open, and this cannot now be much longer delayed. The 
matter of trawling contracts remains as last reported. The 
Yorkshire coalowners have declined to make the concessions the 
trawling —e required, and the latter have sought supplies 
elsewhere. e effect upon the Hull coal trade has not been very 
marked. It has been much more evident at Grimsby. Yorkshire 
prices are stated at from 10s. 6d. to Ils. 3d. per ton, but the 
opening of the shipping season will no doubt have a stiffening 
tendency. The accumulations at several pits must have been 
materially reduced by the Holiday stoppage, and the resumption 
uf the Baltic business would greatly aid in that direetion. 


Coke, &c. 


The make of coke is well sustained, and there is ne difti- 
culty in finding a market for it. Best washed coke, 12s. 6d. to 
138, per ton ; unwashed, 11s. to 12s. per ton. For coking fuel and 
manufacturing coal there is a good demand. Lancashire main- 
tains its requirements in engine fuel and slack. Derbyshire col 
lieries are also doing well in that market. 


Iron. 


We cannot hear of much business being done this week, 
with the exception of a few odd orders from people replenishing 
stocks to begin Work after the holidays. The export of hematites 
continues, and stocks get lower, the tendency consequently being 
towards firmness in quotations. Quotations :—West Coast hema- 
tites, 72s. to 74s. per ton, net; Kast Coast, 66s. to 68s. per ton, 
subject to 24 per cent., both delivered in Sheffield and Rotherham. 
The Lincolnshire Ironmasters’ Association "have made no altera- 
ton in their figures, which stand as follows :—No. 3 foundry, 51s. 
per ton ; No. 4 foundry, 50s, 6d. per ton ; No, 4 forge, 50s. per 
ton; No. 5 forge, mottled; white and basic, 52s. per ton, all net, 
delivered in Shetfield and Rotherham. Derbyshire quotations are 
also unchanged:—-No, 3 foundry, 53s, 6d. per ton; No 4 forge. 
52s, per ton, both net, delivered in Sheffield and Rotherham. _ 


Bars, Sheets, and Billets. 
With little business doing, the prices remain as given last 
Week, ars, £7't6 £7°10s.; sheets, £9 to £9 10s. per ton; Bes- 


moral billets, £7 10s. - per ton ; Siemens-Martin billets, £8 per 


Colliery Development. 

The coal-boring operations which have been going on for 
over three years at Moorend, Thorne, resulted on the 17th inst. in 
the Barnsley bed being reached at a depth, it is stated, of between 
900 and 1000 yards. e seat is reported to be 9ft. in thickness, 
and of excellent quality, The site.of the new cvaltield is most 
favourable for transit facilities, the North-Eastern Railway being 
quite near, as well as thé canal and river. 


Enginemen in Conference. 


lhe National Amalgamated Union of Knginemen, Fire- 

men, Mechanies, and Electrical Workers held their conference in 
eee on- the 20th and 2lst inst. .Mr. W. H.--Proudler, 
© gencral president, Sheffield, occupied the chair..'There were 
Present delegates” representing cighty-seven~ branches in all 
parts of the country, with a! total membership: of 7000 workors 
in the steam and. electrical trades. The chairman,’ in” hi: 
presidential address; congratulated the Union ~ upon having, 
in conjunction. with other societies, brought into existente 
& federation. with. the «immediate objects. of bettering the 
®onditions of the workers~-by legislative and trade efforts, 
and the establishing of a systematie interchange of information 





between the societies relating to wages and conditions of em i 
ment. Their finaricial’ fois wis Sever better ‘thar 6-day e 
gain on the past havitig beeri £1600. ' They had’ now tarned 
the cornér of a £10,000 line, and he’ hoped the c és to be dis- 
— at the oo would result se ing of still 
further progress, e general secre’ and the organisi ents, 
outlindne the work that had reat? bi in vases rs of the 
country, reported that there had been ress all along the line. 


In three different counties they had established’a base-rate below | 


which wages would not fall; an eight hours’ day was now in 
operation in four counties; and in several places advances had 
been secured ranging from 34 to 10 per cent. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Shipyard Strike. 


No better news can be given with respect to the wages 
ovis in the shipbuilding industries. In connection with the 
difficulty with the sbipwrights, drillers, joiners, and other wood- 
working machinists, a national vote is being taken this week, the 
result of which is to be sent to the Shipbuilding Employers’ 
Federation by Saturday next. It is to determine whether the 
general body of men engaged in these trades throughout the 
country ry ots the continuation of the strikes or whether they 
shall be ended on the best possible terms, In the event ofa decision 
that the disputes shall continue, then the employers ‘will put in 
force a national lock-out. This hav heen‘taken to mean‘ that’ the 
whole of the shipyards will be closed, but such is not the’case’; the 
lock-out will only apply to the shipwrights; joiners, &c., with 
whom the employers are contending. The prolongation of the 
disputes may lead to the stoppage of shipyards for lack 
of work or inability to get on with the orders that are 
on the books. The employers have —no quarrel with 
the general body of workmen employed at the shipyards, 
for they accepted the terms which the shipwrights, &c., have for 
weeks been fighting against. The masters are desirous to come to 
an arrangement with their men which shall prevent future stop- 
pages, but they decline to submit to arbitration the question of the 
present demand for a reduction of wages; indeed, they could 
scarcely do'so, when so largea proportion of their men have already 
agreed ‘to it, and, indeed, have for nearly three Months been ‘work- 
ing at the reduced rates. Tt is satisfactory to learn authoritatively 
that there is not-to be a general lock-out*at the shipyards if ‘the 
ballot of the shipwrights, &c., proves to be adverse to 4 settlement, 
and, furthermore, it should tend to bring the recalcitrant men into 
a better frame of mind to know that the employers favour the 
principle of arbitration or of a settlement by somewhat similar 
methods with respect to all future disputes. 


The Engineers’ Strike. 

In respect of this dispute, which has been in progress at 
the yards in this North-East Coast district for nearly three months, 
the only thing that is new isthe proposal of the Amalgamated Society 
of Engineers that the difficulty shall be settled by an arrangement 
that the wages shall remain unaltered for two years. ‘That has not 
the least chance of acceptance by the employers, who, since the 
men refused the suggestion to arbitrate on the question, have 
reverted to their origmal demands for a reduction. It was hardly 
likely that, in the face‘of a falling market, the masters would tie 
their hands for two years. At present there is nothing further to 
report in connection with this matter. 


The Railway Dispute. 

Mr. Richard Bell, the general secretary of the A.S.R.5., 
does not approve the decision of the All-grades Committee to 
recommend the men on the North-Eastern Railway to hand in 
their notices to strike if the directors do not satisfy the demands 
that have been made on their behalf. Mr. Bell, nevertheless, 
has had to issue the notices to be filled up by the men. There 
seems to be little justification for any further difficulty, and cer: 
tainly not for a strike, When Mr. A: Kaye Butterworth, the 
general manager of the North-Eastern Railway Company, has 
distinctly stated that he is willing for a Conciliation to 
be established, to which could be submitted the all-grades pro- 
grammeé and any other list of grievances. In these circumstances 
it would be practically suicidal on the part of the railwaymen to 
precipitate a crisis now, and it can hardly be expected that they 
will, despite thé advice of the All-grades Committee. The dele- 
gates of the men are to meet Mr. Butterworth on Thursday next 
week. It has been stated that the Board of Trade will intervene 
in the dispute. If the men decide to strike, they will give a week’s 
fiotice to cease work from May 4th. 


Cleveland Pig Iron. 

This has been a very dull week, and on account of the 
holidays little disposition has been shown to purchase iron either 
for early or forward delivery. The consumption of iron has been 
reduced more than usual, because longer holidays are being 
observed at the finished iron and steel works, and that must be 
accompanied by an’ increase in stocks. That increase must, 
however, be in makers” hands, for very little iron has ‘been added 
to Connal’s. The producers can do with a larger steck. They 
have not accumulated stock lately, but rather have reduced pro- 
duction instead:' Thus therewere at the énd of March thirteen 
fewer furnaces at work in the North-East of England than was the 
case at the end of September last. This month Palmer’s Ship- 
building and fron Company has blown in 4 third furnace at Jarrow- 
on-Tyne, and the Tees Bridge Iron Compatiy at Stockton has re- 
started a second furnace in place of that which had to.be stopped a 
short time ago. Messrs. Wilsons, Pease and Co. have blown out 
a furnace at the Tees fronworks, Middlesbrough It is, however, 
estimated that the outputof pig iror in the North-East of England is 
fully 10,000 tons less than it was at the close of September. ~The 
output has decreased more rapidly than the consumption, for it 
has been necéssary during the last half-year to ‘take over 80,000 
tors from Connal’s storés: But if ninety-one furnaces had been 
kept at work as at the end of September, instead of reducing 
number to seventy-eight, considerable stocks would have a¢cumu- 
lated. The price of No 3 Cleveland G.M.B.°pig iron is~ now 
5is. 9d. per ton early f.o.b. ‘delivery, after having been in ‘the 
neighbourhood of 52s, for nearly a fortnight. No-~1 is down to 
54s. 3d., and No. 4 foundry to 50s. 3d.~— No. 4 forge is at 49s., 
and mottled and white at 48s. 6d., and the supply of the lower 
qualities is in excess of requirements, which makes ‘them relatively 
cheap. 

Hematite Pig Iron. 

Buying is almost at a standstill, and prospects of improve- 
ment are not good because of the condition of the shipbuilding 
industry, on which a number of our leading werks~is dependent. 
Though for mixed numbers 59s. per ton is still genera!ly yuoted, 
most producers and merchants would accept 58s.:6d.per ton, and, 
indeed, be glad tu get it, while for No. 4 they would take 56s; 6d. 
Rubio ore is nt 15s. 3d. per ton, and: business has “been: done at 
that, but the leading merchants hold vut-for lds. 6d. ~The rate of 
freight from Bilbao to Middlesbrough—3s. 104d.—is almost the 
lowest ever accepted, but competition among shipowners is 
extremely keen. 





Pig Iron Stocks. 

The stock in Connal b pace stores has increased much 
less during the holidays than had been expected. Nothing is now 
held ‘but Cleveland pig iron, and the whole of that; except 400 
tons of No. 4 fonndry,-is of No. 3 quality. Thé ‘total quantity 
held on Wednesday was 62,685 tons, a decrease this month of 

tons. : ‘ 


| 





Pig Iron Shipments. 

The exports are fairly satisfactory this month, but, as 
will be seen below, they are‘much below what had tobe reported 
in April last year. It'will be remiembered that the ex of pig 
iron from the’ Cleveland district: in April, 1907, whieh “reached 
177,627 tons, were the eston record for any month, and ‘this 
month they will be far short of that, but then there is now no 
demand from America, whereas in April last year something like 
40,000 tons of pig iron had to be sent there from the Cléveland 
district. The exports this month to 22nd reached 90,428- tons, 
against 84,193 tons last month ; 125,292 tons in April, 1907 ; and 
93,900 tons in April, 1906, all to 22nd. 


Finished Iron and Steel. 


It is years since the trade in manufactured iron and steel 
was so dull as it is at present. It is so difficult to get specifica- 
tions that the holidays at the works are longer than usual, and 
very few establishments have been running this week. The South 
Durham Steel and Iron Company, which at the end of October 
closed its Moor Steel Works, Stockton, has found it necessary to 
close its Malleable Works also till farther notice, and its: West 
Hartlepool Steel Works are likewise running irregularly. It 
has orders which would have kept the malleable: works going, 
but owing to the strikes in the shipbuilding industry it cannot 
get the specifications, and thus cannot proceed with the execution 
of them. Messrs. Bolckow, Vaughan and Co., who have been 
running their plate mills for some time only three days per week, 
have them idle; but their rail mills are kept going with a fair 
amount of regularity. Quotations are maintained at last week's 
figures, and generally they are practically nominal. Ash- 
more, Benson, Pease and Co., Limited; Stockton, are con- 
structing for the Manchester Corporation a gasholder which will 
be the third largest in the world. It is a four-lift holder, the 
outer shell being 282ft. in diameter, and will hold 10,000,000 cubic 
feet of gas. The framing by which the holder is guided in its rise 
and fall consists of thirty-two steel lattice standards 168ft. high, 
connected by six tiers of steel lattice girders. The total weight of | 
steelwork in the contract is nearly 3500 tons. 


Coal and Coke. 

The holidays have led to a curtailment of the demand 
for and deliveries of coal, but the colliery owners are well off for 
orders, and those who want fuel for prempt delivery find no little 
difficulty in getting their needs satisfied, especially where they 
want steam or gas coals. There is nothing much of which to 
complain so far as the coal trade is concerned, and the export 
demand is particularly good. Best steam coals are at 13s. per ton 
f.o.b., and best gas 11s. 3d. Even bunker coals keep up their 
value at 10s. $d. per ton, though the number of steamers in the 
laid-up list is every day increasing. Coking coal is at 19s. 6d. 
The price of coke is relatively cheaper than that of Cleveland pig 
iron, for average qualities are being sold at 16s. 3d. per ton 
delivered at Middlesbrough furnaces, though it is considered that 
17s. 6d. should be thoe ke the figure. But the demand-for coke 
is much less than it was ; in fact, 12,000 tons per week less than it 
was in the early autumn of last year. At the same'time the pro- 
duction has been very considerably reduced. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
The Holidays in Scotland. 

ALTHOUGH the Easter holidays are not observed here to 
the full extent that prevails in England, every year sees a closer 
assimilation to the practice in the South. As regards commercial 
affairs, the progress in this direction is rapid, for it has been found 
in many business cireles to be most inconvenient to attempt to 
keep at work while houses with which transactions are carried 
through in England are closed. The Glasgow authorities now 
arrange that the public spring holiday should invariably fall on the 
Monday after Good Friday, and many places of business are 
practically idle from the previous Thursday afternoon until Tues- 
day morning. This is the case with the iron trade, and, so far as 
possible, stockbrokers and those. connected with shipbuilding 
adhere to the same practice. Indeed, there is a growing feeling 
that it would be of much advantage to all concerned in trate that 
the holidays throughout the United Kingdom should as far as 
possible synchronise. 


The Pig Iron Trade. 

The Glasgow pig iron warrant market was closed frum 
Thursday until Tuesday morning, and on its reopening there was 
comparatively little demand for warrants. As had been the case 
last week, Cleveland warrants were done for cash at 52s. per ton, 
business being also recorded at 51s. 6d. for delivery in nme days 
and 51s. 10d. one month. There is comparatively little movement 
in the market, the transactions being almost solely of a professional 
character. Scotch warrants are nominally 57s, and standard 
foundry pig iron 50s. 6d per ton. 








Qutput and Values of Scotch Iron. 


Since last report five additional furnaces have come into 
operation, and there are now 77 in blast im Scotland, compared 
with 72 a week agoé, and 91 at this time last year. The denrand 
for Scotch makers’ iron is quiet at the moment, both for home use 
and export. It is reported that large sales of American iron have 
been made for Italy, which has for a considerable time been’éne 
of the best markets for Scotch pigs. Some merchants are of 
opinion that increasing shipments are likely’ to’ cotiie from the 
United States to Europe unless there should be ‘4 substantial 
decrease in prices here. One or two of the makers have struck off 
6d. per ton from their rates, but the quotations as a’ whole do not 
show much change. Monkland,; No: }; is* quoted at Glasgow 
61s. 6d.; No. 3, 58s.; Carnbroe, No.1, 62s.; No; ’3;' 58s.; Clyde, 
No. 1, 64s. 6d.; No. 3, 59s. 6d.; Gartsherrie, No. 1, 658.; Ne'3, 
60s.; Summerlee and Calder, No. 1, 656° 6d.; No. 3,;°608/ 6d. ; 
Langloan, No.» 1, 68s.; No..3, 63s.; Coltness, No. 1, 88s.; No.3, 
65s.; Glengarnock, at Ardrossan, No. 1; 65s) 6d. ; No.3; 60s; 6d. ; 
Eglinton, at Ardrossan or Troon, No.°1, 61s.;) No. 3)° 58s.; 
Dalmellington at Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Shotts;"at 
Leith, No. }, 65s. 6d.; No. 3, 60s. 6d.; Carron, at G outh, 
No. 1, 69s.; No. 3, 61s. per ton. The stock of pig iron in Glasgow 
warrant stores amounts to only 1000 tons. 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6236 tons, being 1979 tons less than in the same 
week of 1907. Since the beginning of the year ‘total shipments are 
97,120 tons, compared: with 133,002 tons in the’ corresponding 
period of last year. The past week’s arrivals at Grangemouth of 
pig iron from Middlesbrough and district are 12,097 tors; an 
increase of 2432°tons. ‘The aggregate arrivals since January Ist 
are 155,024 tons, which is only 765 tons short of tho quintity 
received up till this time in 1907. 


Hematite Iron and Steel. 

The demand for hematite pig iron so far shows little or 
no improvement. ‘Cumberland’ warrants ‘are quoted in Glasgow 
market 61s. 6d. per ton, and merchants quote Seotch hematite 61s. 
to-61s, 6d. for delivery at the West6f Scotland steel works. © The 
depression in the steel trade hasbeen severe. In recent years a 
large proportion of the material produced at the Scotch steel 
works has been for shipbuilding purposes, and the depression in 
that-business is telling most adversely upon the steel manufacture. 
A fair-amount of miscellaneous work ‘is: available, chiefly: light 
structural goods for export; but 'the works are still running onlyon 
partial employment. 
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The Finished Iron Trade. 

The makers of malleable iron have been experiencing a 
time of marked depression. The home trade is not nearly suffi- 
cient to keep the mills in anything like full employment, and the 
competition for the export business has been so keen that it is all 
but impossible to obtain orders at terms that will show a margin 
of profit. Ironfounders are unequally employed, some having 
better supplies of work than others, but the business as a whole is 
poor. ‘There is, however, a number of pipe contracts in the 
market that may help to improve the state of business in some 
degree. 


The Coal Trade. 


The main strength of the coal trade is in the export depart- 
ment. Shipments of coal from Scottish ports in the past week reached 
320,137 tons, being 45,198 tons more than in the preceding week, 
and 69,611 tons above the quantity despatched in the correspond- 
ing week of 1907. Prices of shipping coal have been reduced in 
several districts where the rates-had not formerly been revised for 
several weeks, the reductions being 3d. to 6d. per ton. For home 
use the demand is well maintained in the case of household coal, 
and prices are steady ; but there is room for improvement in the 
manufacturing section of the trade, where so many works are but 
partially in operation. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Welsh Coal Trade. 

QUIETNESS, with a degree of firmness, was the charac- 
teristic of business last week, and up to the margin of the actual 
holiday there were some large cargoes despatched, Valparaiso 
taking 7000 tons; Trieste, 5 ; Genoa, 5200 tons. It was the 
impression on ’Change at the various ports that when the holiday 
influences are worn off there will be a substantial trade. One 
merchant has observed that tonnage is beginning to come in fairly 
well, and that there is plenty of coal about. On Saturday last, 
with holiday influences all around, over 40,000 tons coal left 
Cardiff. Last week Newport despatched over 70,000 tons, 
Swansea 55,000, and the total shipment at Port Talbot was 
27,657 tons. 


Coal Trade Prices. 

It is evident that, for a time at least, no great change in 
quotations is likely. It will be noticed that prices for best steam 
cling rather closely to 16s., and most ofthe business done bas been, 
a merchant remarks, on the basis of 16s. to 16s, 6d., but in no case 
was there any noticeable business done under 16s. Shrewd 
authorities at the docks are confident that after this week prices 
will show more firmness, if not an actual advance. Latest quota- 
tions are:—Best steam coal, 16s. to 16s. 6d.; seconds, 14s. 9d. to 
l5s. 3d.; ordinary large steam, 14s. 6d. to 15s.; drys, best, 
lds. 6d to 15s. 9d.; ordinary, 13s. 6d. to 13s. 9d.; best Mon- 
raouthshire black vein, 14s. 6d. to 14s, 9d.; Western Valley, 13s. 9d. 
to 14s. 3d.; Eastern Valley, 12s. 3d. to 12s. 9d. ; best house coal, 
l7s. 6d. to 18s. 6d.; seconds, lis. 6d. to 16s.; No. 3 Rhondda, 
19s. 6d. to 20s.; through, 16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. to 
13s.; No. 2 Rhondda, 12s. to 12s, 3d.; through, 10s. 6d. to 10s. 9d.; 
No. 2 smalls, 8s. 6d. to 9s.; best washed nuts, lds. 6d. to 15s.; 
seconds, 13s. 6d. to 14s. 6d.; best washed peas, 13s. to 13s, 6d.; 
seconds, 12s. 6d. to 13s.; best small steams, 10s. 6d. to 10s. 3d.; 
seconds, 8s. 9d. to 9s. 3d.; other smalls, including drys, 7s. 6d. to 
&s. 6d. Patent fuel, 16s. 6d. to 17s. 6d. Coke: Furnace, 16s. 6d. 
to 17s. 6d.; foundry, 19s. to 22s.; special, 26s. to 28s. Pitwood, 
18s. to 18s. 6d. Large quantities continue to arrive at Newport 
and Cardiff from France and Spain. 


Anthracite. 

At Swansea this week on a resumption of business little 
was done, and prices showed no variation. Prospects were re- 
garded as favourable, but some time was required for the ‘swing 
of trade” to be re-established. Latest quotations:—Best hand- 
picked malting, 25s. to 26s.; seconds, 21s. to 22s, net ; Swansea 
Valley, big vein, 17s. to 17s. 6d., less24; red vein, 12s. 9d. to 
13s. 3d., less 24. Machine-made coals: Uobbles, 21s. to 22s. net ; 
French nuts, 22s. to 23s. net; German nuts, 22s. to 23s. net ; 
machine-made beans, 22s. to 23s. net ; screened beans, 14s. 6d. to 
~ 15s. 6d. net; peas, 14s. 6d. to 15s, 6d.- net; rubbly culm, 7s. to 
7s. 6d., less 24; ordinary duff, 3s. 6d. to 3s. 9d. Other coals : 
Best steam, 17s. to 17s. 6d.; seconds, 15s. 9d. to 16s. 9d.; 
ordinary large, 13s. 6d. to 15s. ; through bunker, 10s. 6d. to 11s. ; 
small, 8s. to 8s. 6d.; No. 3 Rhondda, 20s. 3d.to 20s. 6d.; small, 
12s. 9d. to 13s. 3d., all less 24. Patent fuel, 14s. to 14s. 3d., 
less 2}. 


Trade at Lianelly. 

It is now hoped that the friction at Porthdalew is ended 
by the award of Mr. Llewellyn Williams. The dispute referred 
to arbitration may be taken as virtually settled, but the colliers 
say that they are by no means satisfied. Some minor points were 
cleared up a day or two ago, and this possibly will clear the ground. 
At Liangennech there has been a delay of operations by an inrush 
of water. It is creditable to engineering skill that the unceasing 
rainfall has not caused many difficulties of the sort in coal dis- 
tricts. 


Iron and Steel. 

In the Llanelly district the local works were in full opera- 
tion, and the activity at the steel works was marked, but prices 
were regarded as much too low. At Swansea the trade of the 
Valley was an average one, and the yield of ingots satisfactory ; 
demand for steel bars normal, and some of the bar rolling mills 
were closed down'on Thursday. In the early part of the week some 
heavy rails were turned out at the Goat Mill. At Ebbw Vale 
fairly satisfactory work was done, and there and at Blaenavon 
iron ore imports were about an average. Cargoes came in from 
Maliano, Almeria, Decido, and Port Vendres ; pig from Grimsby ; 
only a cargo of 30 tons steel bars from Rotterdam came to hand 
for Newport. On ‘Change, Swansea, the following quotations 
were given this week:—Pig iron hematite, mixed numbers, 
61s. 6d.; Middlesbrough, 51s. 11d.; Scotch, 57s.; Welsh hematite, 
64s. to 65s. d.d.; no quotation rails; steel bars, Siemens, 
£4 12s, 6d.; Bessemer, £4 11s. 6d. to £4 12s. 6d. 


Tin-plate. 

A satisfactory state of trade continues, and last week’s 
returns attest this. The week’s make nearly came up to 100,000 
boxes. The shipments accounted for 53,698 boxes, and stocks now 
remaining total 171,857 boxes. Last quotations at Swansea are :— 
Ordinary tin-plates, I.C. 20 by 14, 112 sheets, 108 Ib. Bessemer, 
primes, 12s. 9d.; wasters, lls. 9d. to 11s. 104d.; Siemens primes, 
12s, 9d.; wasters, lls. 9d. to 11s. 104d.; ternes, Siemens primes, 
23s.; C.A. roofing sheets, £9 5s. to £9 7s. 6d.; big sheets for 
galvanising, £9 12s. 6d. to £9 15s.; finished black plates, £9 10s. 
to £9 12s. 6d.; galvanised sheets, 24 g., £12 10s.; block tin, 
£144 12s. 6d. Other quotations at Biase were :— Copper, 
£58 2s. 6d.; lead, £14 5s.; spelter, £21 7s. 6d ; silver, d. 
per oz. Iron ore st Newport and Cardiff: Rubio, ‘14s. 3d. to 
14s. 9d. on basis of 50 per cent. iron. 


Swansea District Development. 

At the annual meeting of the District Council the retiring 
chairman gave a hopeful view of the future of the district. He 
said that the Council had passed plans for 433 new houses, which 
indicated an increase of the population to the number of 2165, 
With the new} Great Western line now in course of construc- 





tion, practically through the centre of the district and the con- | 
sequent development of the coal mining industry upon the line of 
the new railway, the new works at Gorscemeow and elsewhere, the 
inerease would be more than maintained in the future. 


Blast Furnaces in Wales. 

I note that by the last returns there was a reduction of 
furnaces in Wales. The average number of furnaces in blast was 
18, as compared with 19 and 15 in the preceding quarter, but only 
15 were in blast at the end of the quarter. These wore as 
follows :—-Briton Ferry, 1 ; Cyfarthfa, 2; Dowlais, 3; Cardiff, 2; 
Cwmbran, 1; Blaenavon, 1; and Ebbw Vale, 5. The notification 
of rebuilding is inaccurate, no reference being, made to the 
important developments at Dowlais. The statement given is that 
7 furnaces were being rebuilt—1 at Briton Ferry, 1 at Landore, 2 at 
Cardiff, 1 at Blaenavon, and 2 at Ebbw Vale. In the matter of 
open-hearth steel plates, Wales made 77,504 tons, against 94,967 
tons. In open-hearth steel bars and tin-plate bars Wales figures 
well, making no less than 787,100 tons against 638,989 tons. 


Welsh Coalowners and the Eight Hours Proposal. 


It may be expected that until actual legislation comes into 

operation advocates for and against the eight hours proposal will 

busy. The latest contribution to the discussion comes from 
Lanarkshire. There, in 1896, under a ten hours’ day, the output 
of — employed came to 483 tons per individual worki 
underground. In 1907 the eight hours principle was adopted an 
carried out rigidly, with the result that the output fell to 405 tons 
per man, a reduction of 11 per cent. of the hours of work. One 
would imagine that opponents to the arguments of the Welsh coal- 
owners would be satisfied with this clear demonstration, and that 
less coal worked means higher prices for coal, which would have 
to be borne by the customer. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Last week’s trade was again dull in all departments. 
Producers are so anxious to secure orders that they agree to 
almost any price, and the condition of the market, therefore, 
shows quite an alarming wéakness. Competition is very keen, 
especially in the bar trade. From Lorraine and Luxemburg the 
same unfavourable accounts are given. In Lorraine semi-finished 
steel is exceedingly weak, and the average quotation for bars is 
M. 105 p.t. The accounts given of the iron market in Saxony and 
Central Germany are most disappointing, both as regards raw and 
finished iron. <A very limited. trade only is being done in all 
departments. 


Fair Activity in Silesia. 


A pretty good business has been transacted on the 
Silesian iron market during the past two weeks. Large sales have 
not been effected, but the mills and factories can be kept going 
regularly, and some shops have even been asking longer terms for 
delivery because they are so well provided with por ei At the 
rail works, for instance, employment is increasing. Until now 
very little life has been stirring in the girder market, but a 
slightly improving tone could be felt this week. In the engineer- 
ing and structural department a lack of work cannot be com- 
plained of, but prices are very low; in fact, a gain is out of the 
question, for competition from the western and central parts of 
Germany is exceedingly keen. 


Latest List Prices. 

The following is the list quotations of the Diisseldorf 
‘Change from April 3rd, 1908:—Raw spathose ore, M. 12°30 to 
M. 13°75; roasted ditto, M. 18; Nassau red iron ore, 50 p. 2ent. 
contents, M. 14 to M. 14°50 per ton at mines. Spiegeleisen, 10 to 
12 p. cent., M. 85 to M. 87; white forge pig, M. 74; steel iron, | 
M. 76; German Bessemer, M. 80; basic, M. 64°80, free place of | 
consumption ; Luxemburg forge pig, free Luxemburg, M. 52°80; 
Luxemburg foundry pig, No. 3, i. 54; German foundry pi | 
v i. 36, | 
| 





No. 1, M. 76; the same, No. 3, M. 71; German hematite, 
Common bars in basic, M. 105 to M. 110; the same in iron, M. 135; | 
common plates in basic, M. 115 to M. 120; steel plates, M. 125 to 
M. 120; sheets, M. 124 to M. 130; iron wire rods, common quality, 
M. 132-50, all per ton, free at works. 

Coal in Germany. 

On the Rhenish-Westphalian coal market a further down- | 
ward tendency can be noticed. Purchases for industrial purposes | 
are limited, and the demand for house coal has naturally been 
considerably reduced. It is surprising that the quotations for 
some sorts of coal were raised or the 7th inst., in spite of the dull | 
demand. 

Iron and Steel in Austria Hungary. 

There is very little of interest to relate of the iron and | 
allied industries, demand and sale having been tolerably good | 
during the week. Competition of the Rhenish-Westphalian sheet | 
mills is very strong, and the Austrian plate makers have 
considerably reduced their quotations with a view to limiting the 
German competition. A lively business is being carried on in fuel 
of all kinds, and although prices are lower than at this time last 
year, they show a good deal of firmness generally. Increasing 
activity is reported from the coke trade. 


The Belgian Iron Market. 

Insufficient employment and decreasing quotations con- 
tinue to be the characteristic features of the Belgian iron market. 
Pig iron is weak, and so is semi-finished steel, the strong 
reduction in prices having failed to influence buyers, although 
steel billets have gone down quite 25 per cent., i.¢., from 135f. to 
100f. p.t. A most unfavourable condition prevails on the Belgian 
coal market, which has lost all the confidence of former weeks. 
The State Railways have ordered 160,000 t. coal abroad, and as 
their requirements were 100,000 t. lower than in previous years, 
inland coal owners will sell about 260,000 t. coal less than 
usual, Besides, all the coal-consuming industries have limited 
their requirements, and the reduction of 1°50f. p.t. for coal was 
not sufficient to induce censumers to purchase more freely ; yet 
coalowners do not care to make a further reduction. 


The French Iron Market. 

There is no change to report, the tone being quiet all 

round. Coal is in good request at firm prices. 
Iron and Steel Import to Servia. 

In February last fifteen wagons hoops, bars, and sectional 
iron were imported from Germany into Servia ; five wagons bars, 
hoops, and sectional iron from Austria-Hungary ; twenty wagons 
wire nails from Germany ; four wagons plates from Germany ; 
two wagons plates from Austria-Hungary. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 9th, 1908. 
PROPOSITIONS are now under consideration by the municipalit; 
of this city looking to the construction of facilities which will 
absorb large quantities of steel. The construction of a system of 
subways under Brooklyn is being considered, for which 40,000 tons 


| motor and starting gear in connection therewith. 


| experience had been due to slip rings and their accessories. 


| successful installation were fully described, 


| Questions relating to water supplies were entered into, inc 








of steel. will be eventually needed. Total estimated requirements 


—=—= 


for talked-of local enterprises are 75,000 tons. ‘The olq Fif 
avenue Hotel has been closed, and will be razed in order oon 
much larger building can be erected on the site. A go ta 
decline in iron and steel products has taken plaee duving (ket 
few days, ranging from 1 dol, to 8 dols. per ton. A mod : 
expansion of orders has followed, ‘The bulk of the now hots ned 
is being taken up by the independent mills, which are agtiy, 4 
efforts to acquire business at lower than the combination oF ™ 
The outlook may therefore be said to be better, but the Px 
buyers are still out of the market. While the improvement 2 
limited, the constant accession of inquiries is encouraging. The 
pipe manufacturers, next to the tin-plate manufacturers pe 
enjoying good business, Plate and structural materia! makers > 
not employing more than half their capacity. Sony consuinan 
are discussing the advisability of placing their orders for ri ri : 
for the last half of the year. The Steel Trust is in tho market ne 
tin, and probably by this time has made a large purchase 1 
scheme is under consideration to form a new selling company fc 
copper, each company to have a voice according to its output pr 
copper, Itis recognised that a central selling couipany would 
eliminate much competition, and that it would be in « position to 
finance large blocks of copper.. Last week copper fell }, cent, and 
the tendency is still downward. The lead market js ¢ ing better 
in the volume of sales, as small consumers all over the country aro 
now buying. No material modifications in conditions is probabjg 
in the steel industry outside of a progressive expansion of demand 
due to the lower prices, 





PERSONAL AND BUSINESS ANNOUNCEMENTS, 


CIRCULATORS AND Co., of Deansgate-arcade, Manchester, haye 
been appointed sole selling agents by Messrs. Stokvis and Zonen 
for the sale of their Ashton type high-speed engine lathe. : 

HUTCHINSON AND Co., railway contractors, of 63, Albion-street 
Leeds, have decided to re-establish their head office in London, and 
their address there is 3, Victoria-street, Westminster, London, $,W, 

THE Mersey Engine and Producer Company, Limited, of Sefton. 
street, Liverpool, has amalgamated with the Power Gas Corpora- 
tion, Limited, and in future the different types of plants of the 
two firms will be manufactured at Stockton-on-Tees. 

THe Atlas Resilient Road Wheels, Limited, Manchester, is the 
name of a company which has been registered to manufacture the 
“*Samsonian” and ‘‘ Herculean” road wheels for al! classes of 
vehicles. This company has acquired the sole right to manufac. 
ture the resilient wheels, which until recently have been produced 
by the Atlas Engineering Company, Levenshulme. ‘he London 
ottice of the newly registered company is at 111, Piccadilly. 











PuysicaL Society or Lonpoy,—A meeting of the Society will 
be held at 8 p.m. on Friday, May 8th, 1908, in the Physics Labora- 
tory of the Royal College of Science, Imperial Institute-road, 
South Kensington. Agenda :—(1) Dr. C. V. Burton, ‘A Modi- 
fied Theory of Gravitation ;” (2) Mr. C. 8, Whitehead, “ An 
Examination of the Formulw for the Grading of Cables ;’ and (3) 
Mr. R. M. Archer, “ Illustrations of Geometrical Optics.” 

Contracts.—The Poplar Borough Council have accepted the 
tender of the Horsfall Destructor Company, Limited, for a “ tub- 
fed” destructor plant. This firm has also recent!y received au 
order from Messrs. John Brown and Co., Limited, for a destructor 
to be installed at the Rotherham Main Colliery._-The Creat 
Eastern Railway Company has placed an order with the Sandycroft 
Foundry Company, limited, for ten ‘* Cascade ” induction motors 
for driving printing presses..-The Corporation of the City of 
Birmingham have accepted the tender of Mr. E, J. Jennings, of 
West Walls, Westgate, Newcastle-on-Tyne, for the purchase of 
the whole of the generating sets, direct-current transformers, 
balancers, &c., which until recently formed their generating plant 
at the Dale End Station. 

INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW SECTION,— 
At a meeting of this body held in the Institution Rooms, Bath- 
street, Glasgow, on April 14th, Professor Baillie, of Heriot-Watt 
College, Edinburgh, presiding, a paper entitled ‘ Polyphase 
Induction Motors” was read by Mr. George Stevenson. The 
author said his paper was based on experience gained on the con- 
version of various classes of machines from steam to electric driv- 
ing, with special reference to the question of simplicity in the 
Practically the 
only trouble he had with polyphase motors during five 7 
ut 
one advantage of the slip ring machine was the ease with which its 
speed might be regulated. The author, in concluding, affirmed 
that electrical engineers in general were too apt to attempt a solu- 
tion of each and every problem by electrical means, and without 
sufficient consideration of the case in its mechanical aspects. 
Lantern slides illustrative of the application of motors to textile 
work were shown. 

THE AMERICAN Society OF MECHANICAL ENGINEERS. —'The sewi- 
annual meeting of the American Society of Mechanical Engineers 
will be held in Detroit, Michigan, June 23-26. Among the papers 
to be presented at this session are :—*‘ A Method of Cleaning Gas 
Conduits,” by W. D. Mount; ‘‘A Method of Checking Conical 
Pistons for Stress,” by Professor George H. Shepard ; ‘‘ Clutches, 
with special reference to automobile clutches, by H. Souther ; 
‘* Horse-power, Friction Losses, and Efficiencies of Gas and Oil 
Engines,” by Professor L. S. Marks ; ‘‘Some Pitot Tube Studies, 


' by Professor W. D. Gregory ; ‘‘ The Thermal Properties of Super- 


heated Steam,” by Professor R. C. H. Hock ; ‘‘ A Journal Friction 


| Measuring Machine,” by Henry Hess; ‘‘A By-product Coke 


Oven,” by W. H. Blauvelt ;.“‘ Tests of some High-speed Steam 
Engines,” by F. W. Dean. There will be a symposium upon 
machinery for conveying materials, with papers by several authori- 
ties. The Society for the Promotion of Engineering Education 
and the Society of Automobile Engineers will also hold their 
annual meeting in Detroit at this time, which will enable members 
of each Society to participate in the sessions of the other. 

Tue Junior INstTiTUTION oF ENGINEERS.—At a recent meeting 
of this Institution, the chairman, Mr. Frank R. Durham, Assoc. 
M. Inst. C.E., presiding, a paper on “‘ Automatic Fire Extinction 
as Applied to Factories ” was read by Mr. George T. Bullock, vice- 
chairman. The history of the subject was first lightly touched 
upon and reference made to the types of sprinklers known as the 
Parwalee, Vulcan, the early Grinnell, Witter, Draper-Hethering- 
ton, Walworth, ‘Titan, Galloway, Mayall, and Hudson; whilst 
those of the modern types—the Grinnell, Witter, Titan, H offman, 
&e.—were subsequently dealt with. The essential conditions of 4 

and the points of 
jumerated. 
luding 


rvoir, pressure 


buildings where special protection was needed were et 


town mains, elevated gravity tank, private reservoir, 5 
tanks, pumps, and automatic injector apparatus. onsiderstion 
relating to the spacing of sprinklers were introduced. Areas 0! 
supply and distribution pipes, valve connections—both of the 24 
and dry type systems—pressure gauges, alarm gong, and a 
important branches of the subject were treated, and, in o- . 
sion, the author gave some valuable statistics showing the é fec 
of automatic fire - extinguishing apparatus in actual oper. 
Through the munificence of Mrs. Frank R. Durham, a bursary . 
the vale of £25 per annum, to be called after the chain 
the Institution, the Durham Bursary, is about to be announce 
the members aad associates, of whom those between the age ¢ 
twenty and twenty-two will be eligible to compete by ve 
thesis on'some technical subject chosen by the candidate. ite 
first award will be made in October, and competing theses mus 

in the hands of the Secretary, at 39, Victoria-street, estminster, 
not later than Ist September next, 
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BRITISH PATENT SPECIFICATIONS. 


invention 8 communicated from abroad the name and address 
Wher mnunicator és printed in italian, aaa its 
Phen the abridgment is not illustrated the Specification is without 


drawings. f Specifications may be obtained at the Patent-ofice Sale Branch, 
os doutham pton-buildings, Chancery-lane, London, W.C., at 8d. each, 
Ihe first date given is the date of application; the second date at the 
end of the aby idgment is the date of the advertisement of the acceptance of 
the complete specification. AN meet 
“Any person may on any of the grounds mentioned in the Acts, within two 
iF of the date given at the end of the abridgment, give notice at the 


Patent-offic vf opposition tathe jaunt of a Patent, 





STEAM BOILER ACCESSORIES. 


11,899. May 22nd, 1907.—IMPROVEMENTS IN Devices FoR AUTO- 
MATICALLY FEEDING BOILERS AND MASNTAINING THE WATER- 
LEVEL THEREIN, by Georg Kieffer, of 6, Schritzen-strasse, Wics- 


haden, (evrmany. 


This invention relates to a device by means of which the level of 
the water in a boiler can always be maintained at the same height. 
Automatic relief valves for this purpose have already been used, 


for allowing the water supplied by a continuously-acting pump to 
pass back to the feed tank. The present invention, however, re- 
lates to an improved relief valve for this purpose. An examination 
of the drawing shows that a pipe runs from the feed pump to the 
At the opening of the pressure pipe there is a float valve, 


boiler. ‘A 

the cone of which opens when the float descends, on the fall of the 

water level in the boiler, and is completely closed by the rising of 
Non,e99. 























the float when the water level becomes normal. A branch pipe is 
arranged on the pressure pipe, and this is also closed by an auxili- 
ary relief valve. The boiler pressure plus a certain over pressure 
bears on the valve cone of this valve. The cone is provided with 
a piston, on the upper side of which the boiler pressure acts. 
There is also the pressure of the spring which can be adjusted. 
When the float valve is closed, after the water level has become 
normal, nothing prevents the pump from acting further. When 
the valve has been closed, the water in the pipe can flow through 
a junction against the valve cone and raise it, whereupon the water 
can flow back again to the feed water-tank through the pipe L. So 
soon as sufficient water has been converted into steam to allow the 
float to fall and the float valve to open, all the water conveyed to 
the pump will flow through this valve into the boiler, as the pres- 
sure required to raise this valve must be less to the extent of the 
tension of the spring than that which is sufficient to open the by- 
pass valve.—March 18th, 1908. 


INTERNAL COMBUSTION ENGINES. 


14,55. June 27th, 1907.—IMPROVEMENTS IN INTERNAL COMBUS- 
TION Enaines, by Ralph Lucas, of 191, Westcombe-hill, 
Blackheath, London. 

This invention relates to internal combustion engines having 
elosed crank chambers in which air is compressed by the pistons. 
The nature of the invention is illustrated -in the engraving repro- 
duced here. It shows a section of the engine. There is a single 
crank shaft with three cranks and three crank chambers. The 
onter two crank chambers are connected together by a passage. 


N° 14,855. 
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axe cuter cranks are in line with one another, and the middle 
: lind ade: an angle of 180 deg. with them. The engine has four 
» : 8, the connecting-rods of the two outer ones working on to 
yo . - cranks, whilst the connecting-rods of the two middle 
“gag i si the to the centre crank. The arrangement of the valves 
fam n calt with in this specification, as it is similar to that already 

‘cribed in specification No. 15,681 of 1904. The patentee only 


claims engin : F * : . 
March 18th, 1908, described and illustrated in this engraving.— 


ELECTRICAL. 


25,126. November 12th, 1907.—IMPROVEMENTS IN APPARATUS 
FOR THE ELECTRO-DEPOSITION OF MBTALS, Sherard Osborn 
Cowper-Coles, of Grosvenor Mansions, 82, Victoria-street, 
Westminster. 

This invention relates to apparatus for the electro-deposition of 
metals of the kind wherein the cathodes receive a vertical and 
horizontal reciprocating motion while under the action of the 
electrolyte sprayed upon them, The object is to improve appa- 
ratus of this class, so that a deposit can rapidly and efficiently be 
obtained. As will be seen from the engraving, the apparatus 
comprises a vat, in which is mounted the cathodes composed of 
metal faced with wax or other suitable composition, the wax 
having its surface dusted with graphite or other conductor of 
electricity in the usual manner. ‘The cathodes are connected at 
each end by means of an arm to the excentric rod of an excentrie, 


N?25,126. 





Eccentric 





Eccentric 

















the two excentrics being driven by any suitable means, and at 
different speeds, so that the cathodes have imparted to them an 
irregular up-and-down and to-and-fro motion. They are arranged 
opposite two sets of anodes, consisting of copper strips connected 
at their ae! ends to bus bars, and between the two sets of 
anodes a chamber of wood, metal or other metallic substance is 








arranged, the sides of which are perforated, and into which the 
electrolyte is caused to flow. The electrolyte, which is thus 
supplied to the central chamber, is sprayed through the perfora- 
tions or holes in the walls of the chamber, and passes through the 
spaces between the consecutive strips forming the anodes on to 
the surface of the cathodes. One or more overflow pipes for the 
electrolyte are provided at the upper part of the vat, and the 
cathodes may be fitted with straps, to which a hook can be 
attached for enabling the cathodes to be lowered into and lifted 
out of the vat.—Apri/ 2nd, 1908, 


16,968. July 24th, 1907.—AN Improvep ELEcTRICAL RESISTANCE 
Devick FoR USE WITH LAMPS AND OTHER PURPOSES, Harold 
Sheen Martin, of 16, Cumberland-street, Liverpool. 

This invention relates to a new resistance, the resistance body 
consisting of a powdered mixture consisting of a conductiug 
material and a non-conducting material in the form of small 
scales. Suitable substances are graphite for the conductor and 
mica for the insulating material. ere is mixed with these two 
substances some other granular material, such, for instance, as 
sand, ‘The decrease in the resistance is produced by bringing the 
grains of conducting material into intimate contact by applying 
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pressure to the mixture, and the increase in resistance is brought 
about by the separation of the grains of conducting material under 
the action of the scales of insulating material, which, on the 
release of the pressure, tend to move out of the constrained posi- 
tions into which they have been forced. The scales of mica act as 
springs, which are distorted when pressed against the sand. The 
engraving, which shows a section of the resistance, is almost self- 
explanatory. It consists of a hollow cylinder lined with insulating 
material, and provided at the ends with a metal disc. The 
pressure is applied by means of the thumbscrew at the top, and 
the current is passed through the resistance by means of the leads 
shown beneath the base.—A pri/ 2nd, 1908, 


29,086. December 20th, 1906.- IMPROVEMENTS IN AND RELATING 
To ExciTING RUHMKORFF AND OTHER ELEcTrIc CorLs, Sir 
Oliver Lodge, of Mariemont, Edgbaston, Birmingham. 

This invention relates to the excitation of Ruhmkorff coils, open 
circuit transformers, and other appliances where sudden genera- 
tion of current is desired for any purpose by means of electro- 
motive force self-induced in a special coil when quickly transferred 
from a generating toa utilising circuit, the method being called 
that of the induction kick. Hitherto in methods of this kind the 
induetance has not been completely isolated from the generating 
circuit before discharging into the utilising circuit, and the object 
of this invention is to provide for the isolation whereby improved 
results are obtained. By reference to the diagram the invention 
will be readily understood. A current excited by any means is 
sent many times round a long bar or bundle of sub-divided iron, 
consisting of long wires or thin strips, and by means‘ of a two-way 
switch one or both of the connections of this inductance coil are 
suddenly shifted from the battery tothe Ruhmkorff coil or other 
appliance which is to be excited by the E.M.F. suddenly generated 
in the special coil by the cessation of its magnetism, The mag- 


netism in the inductance coil is thus alternatively excited and 
destroyed, being utilised in the act of destruction. The electro- 
motive force thus caused by the decaying magnetism can be much 
higher than that of the battery which generated it, and the result 
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is a powerful wave of current propelled by high electromotive 
foree, which excites the Ruhmkorff coil or other apparatus during 
its rise, the self-inductance coil be'ng sufficiertly large and power- 
ful to overpower the primary of the Ruhmkorff coil. It will be 
seen that the inductance coil is shunted by capacity, ‘There are 
five illustrations and three claims. — A pri/ 2ad, 1908, 


POWER HAMMERS. 


6664. March 20th, 1907.—-IMPROVEMENTS IN AND RELATING TO 
PoWER-DRIVEN Hammers, Richard Farren, of 35, Thompson- 
road, Sheffield. 

This invention relates to an improvement in power-driven ham- 
mers, and more particularly to a method of hanging the tup or 
hammer block with the object of reducing wear and tear to a 
minimum. The engraving shows an elevation of the upper portion 
of a hammer made according to this invention. The crank shaft 
projects beyond one of the bearings a sufficient distance to receive 
a conical clutch dise secured to the crank shaft. The driving 

ulley is coned internally to correspond and fit upon the clutch. 
t slides and revolves on a@ sleeve fixed upon the shaft, and is 

moved into and out of engagement with the cluteh by means of a 

lever which may be constructed as a fly-wheel. To the crank pin 


N°6,664. 























of the crank shaft there is attached a connecting-rod with a coupler 
—for adjustment—engaging with a screw-threaded shaft which 
passes downwards into a chamber in the hammer block. A crose- 
head is attached to the hammer block by trunnions upon which it 
ean rock to adapt itself to the reciprocating movement of the 
shaft, or alternatively, the crosshead may be a fixture and be 
cupped on each side to receive the convex faces of strong washers 
held in position by springs. This crosshead has an opening through 
it for the passage of the shaft, to the lower end of which is fixed a 
block, and at a corresponding distance above the crosshead a simi- 
lar block is carried by the shaft, by means of a screw-thread to 
permit of its adjustment in order to regulate the tension of the 
springs, which are thus held between the two blocks and the cross- 
head, and support the hammer block. The floating hammer block 
is therefore operated by the crank through a cushioned medium in 
both directions, that is, in raising it trom the anvil and in deliver- 
ing the blow.—A pri/ 2nd, 1908. 


EVAPORATOR. 


14,024. June 18th, 1907.—IMPROVEMENTS IN EVAPORATORS, by 
Tozoburo Luzuki, 401, Jibeishinden, Sunamura, in the county of 
Minami-Katsushika, Japan. 

This invention relates to evaporators of that class comprising a 
steam heating compartment, a plurality of tubes extending 
through it ; — with a main evaporating chamber, a con- 
tainer for the liquid to be evaporated, an evaporating chamber, 
and means for effecting circulation. The novelty of the invention 
consists in the evaporating chamber being auxiliary to the heating 
compartment, and in connecting the container tubes, main 
evaporating chamber, and auxiliary chamber in such a manner as 
to form a complete circuit for the water, the parts being arranged 
so that the vapour from the tubes and auxiliary chamber discharge 
to the main evaporating chamber. A further novel feature 
consists in so disposing the auxiliary evaporating chamber, with 
t to the steam neating compartment, that the former will be 
heated from the latter. The coils are also heated for the auxiliary 
chamber connected with the steam heating compartment and fed 
therefrom. An inclined wall is interposed between the auxiliary 
and main evaporating chambers having openings delivering liquid 
on to the coils. The illustration shows one form of the invention, 
and needs no further explanation. A vacuum is produced in the 





evaporating chamber by suitable attachments to the outlet, 
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whereupon steam is admitted and circuldtes about tubes. When 
a is started liquid is caused to flow upwardly through 
abate which it is subjected to the.action of the steam or other 
heating agent and outwardly from said tubes toward and against 
the deflector from which the liquid is directed downwardly upon 
the partition. The vapour arising from the liquid passes 
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adpwardly and outwardly as hereinbefore described. The 
wunevaporated liquid falling on the partition ‘is conveyed to the 
auxiliary. chamber wherein it is subjected to an additional 
appleation of heat serving to assist in the evaporating operation. 
That portion of the liquid which is not evaporated in the 
evaporating chamber downwardly through pipe B, and is 
returned by the propeller C through the course just deseribed.- 
April 2ad, 1908. 


MISCELLANEOUS. 


6572. March 19th, 1907.—IMPROVEMENTS RELATING TO HYDRAULIC 
CLuTcHES, by Josiah Philip White, of 51, Cathles-road, 
Balham-hill, 8. W. 

This invention relates to hydraulic clutches, and consists in 
improvements in that type of hydraulic clutch in whieh use is 
made of a pair of toothed pump members engaging with each 
other and rotating in a closed casing containing oil, the regulation 
of the passage of the oil determining whether the wheels shall 
rotate with each other or hecome locked together. According to 
the invention an outer fluid-tight casing is provided, which is 
rotatably mounted’on the driving shaft ot the clutch. The casing 
is partly filled with thick oil, and is bolted to the fly-wheel of the 
engine. Bolted to the casing there is a radially-disposed pump 
body, which is provided at one side with an automatic inlet valve, 
which admits the oil from the casing to the pump, and with an 
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oppositely-arranged outlet valye, which is under the.control of the 
iriver. .. Within the pump body and between the inlet and outlet 
valves there are a pair of interchanging toothed rollers, 
which form rotating members of the pump. The action of the 
clutch is as follows :—When the engine is running free the outer 
casing and the pump body turn with the fly-wheel, and the toothed 
roller revolves round the roller which is held stationary by the 
propeller shaft, and, as the outlet or slide valve is fully oper, the 
oil or the like freely passes into and out of the pump body. As 
soon_as the valve is closed to any extent the passage of the oil or 
the like is checked, and, as it is still drawn in through the inlet 
valve, the toothed rollers and the other roller become partly 
locked, and begin to rotate the propeller shaft. When the outlet 
valve is completely closed slip ceases, and the propeller shaft is 
rotated at the maximum -— April 2nd, 1908. 


3138... Post dated December 10th, 1907:—IMPROVEMENTS IN AND 
RELATING TO THE UTILISATION OF THE WASTE HEAT OF THE 
(JASES OBTAINED FROM ] RODUCERS AND THE LIKE, by Frederick 
John Rowan, of 5, Regent’s-street, Glasgow, and R. and J. 
Dempster, Limited, of Gas Plant Works, Oldham. 

The object of this invention is the recovery and utilisation of 
the heat given off from producers; when the gases are cooled 
down to about atneaphieie temperature, in order to obtain 
ammonia and tar from them. One manner. of-carrying out the 
invention is shown in the accompanying engravings. Fig. lis a 
side elevation showing « structure of pipes and fittings enclosed in 
Son ie casing to carry out the: improvements of the inven- 
tion. . 2is » plan showing a single row of pipes enclosed in. a 
finid-tight casing, whilst Fig. 3.is a similar view showing a battery 
of: three such «parallel rows of pipes enclosed by a fiuid-tight 
casing ; and Fig. 4 is a transverse vertical section corresponding, 
and at right angles to. Figs. 1 and 3. A series of pipes are 7 
preferably set a parallel] rows. A tar or liquid collect- 
ing ‘box.is fitted at the lower ends of the pipes, and these are con- 
nected at their — ends in pairs by coupling ducts, so that. the 
gas which passes ugh inlet and outlet Gath will flow freely 
in its transit through the coupled up series of pipes a, asindicated 
by the arrows, A fluid-tight casing supported by a framework is 
constructed to enclose each row, as shown in Fig. 2, or any 
desired ‘number of rows or groups of these. pipes... Amoi 
these pipes, preferably between. each pipe or between .eac! 
transverse row of: pipes, are erected plates, jecting in 
alternate sequence from the tar-collecting vessels at the hotter to 
near the top of the gas pipes and from enclosed casing near the 
top of the pipes down to near the upper surfaces of the tar hoxes, 





Tn a continuous channel formed by this or equivalent methods a 
blast of air'is made continuously to flow at any désired 4p 
preferably in the:opposite direction to that of the flow of the gas, 
as indicated by the arrows from the air inlet to the outlet, and so 
gets heated by the heat conveyed from the gas passing through 
the pipes which the air channel surrounds, ater or liquid pipes 
are led at the top of or through the upper part of the structure 
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with a series of branches distributing the liquid over some or all 
of the pipes or a perforated ring branch or similar distributor 
leading to.each gas pipe, so as to make the water trickle down the 
outer surfaces of these pipes and raise heated vapour within the 
air-flowing passages between the baffle plates of the structure. By 
this means the heated air current will carry the vapour or steam 
produced by the water arourd the gas-cooling pipes away with it, 
so that same can then be used as a producer blast.— March 18th, 
1908. 
24,785. November Sth, 1907.—IMPROVEMENTS IN FURNACES FOR 
HEATING METAL SHEETS AND THE LIKE, by Edwin Norton, of 
Broad Exchange Building, City, County, and State of New York ; 


and Henry Clay Shaw, of Glenshaw, Allegheny Cownty, State of 


Pennsylvania. 

This invention relates_to blank heating furnaces of the con- 
tinuous type, and is designed more especially for the purpose of 
heating sheets or plates of metal, preparatory to a subsequent 
action on them, Specifically the invention consists in feeding 
through a farnace a series of parallel metal plates which travel in 
a vertical position transversely of the planes which they include. 
This arrangement of the sheets enables the furnace to be made 
very short, and still have a much larger number of square feet of 
metal in the furnace than when the metal is fed in the usual 
manner in the planes in which they lie. Screws are employed 
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Fig.8. 








Fig.5. 





Fig.6. 


which carry the sheets between their threads and gradually 
advance them through the furnace chamber until they pass 
beyond their support, whereupon they drop on to a pocket or pit 
from which they are removed. In the accompanying illustrations, 
Fig. 1 is a central vertical section of the furnace, i being 
in elevation ; Fig. 2, a vertical section on the line X Y of. Fig. 1; 
Fig. 3, a rear. elevation of our furnace, a portion being broken 
away ;. Fig..4, 4-horizontal.section throngh the upper screws, 
parts being in plan; Fig. 5, an.end view, partly in section, of the 
means for adjusting the sheet feeding serews ;' and Fig, 6, a 
fragmentary view in-vertical section showing an unthreaded rod in 
place of the lower feed screw.— March 18th, 1908. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Official Gazette. 


882,909, MeTHoD. or Manuracturine: Gas, H. M. Pierson, New 
York, N.Y.-—Filed April 22nd, 1907. 

The method: described. consists in blowing up a, body of fuel 
to substantial incandescence and making, producer gas, passing the 
producer gas through a body of bituminous coal, which forms a 
vertical continuation of the-heated. body of fuel, and heating up 
the coal ; eating air to the producer gas beyond this body of bitn- 
minous coal and burning it, and so heating up a mixing chamber; 
closing. off all the air and introducing steam and passing it through 
the body_ of ,incandescent.fuel, decomposing the steam and form- 
ing water gas, and ing the. water gas through the body. of 
bituminous coal forthe extraction.of the chemical substances, and 
the production. of a fuel coke, simultaneously supplying. liquid 
hydrocarbon ,to be vaporised and taken up by the- decomp 
steam or water gas in transit through the coke and bituminons 
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coal, and conveying the gasesand commingling and fixing them in 


the presence of the stored-up heat of the mixing chamber, and then 


U 


conveying away the gases to a suitable receptacle. There are two 


long claims. 

882,418. PROCESS OF PRODUCING SILICOSPIEGEL, KE. / Pyipe 
Niagara Falls, N.Y., assignor, by mesne assignments, to Central 
Trust Company of New York, a Corporation, of New York, trustes 
under first mortgage. Filed November 14th 1905. 

This invention consists in smelting a charge containing com- 
pounds of manganese and silicon, carbon and a source of iron, by 


(882,418. 


a 


passing an electric current through the charge, serving as a resist- 

tance conductor, and increasing the current or energy density 

through the charge to a point where reduction is effected, with- 
drawing the product from the furnace, and supplying the charge 
mixture as required. There are three claims. 

882,637. Process oF. PRODUCING SLAG FREE FERROCHROMIUM, 
J. B. Huffard, Ferris, W. Va., assignov to Electro Metallurgical 
Company, Chicago, Il., a Corporation of West Virginia,—Filed 
July Oth, 1907. 

The process consists in discharging the molten ferrochromium 


and slag into a vessel, allowing the alloy and slag to stratify and 
the slag to solidify, and separating the molten alloy from the solid 
slag. There are two claims. 
883,164. CHIMNEY OR Strack, 0...2, Benson, Worcester, Mass.— 
Filed April 4th, 1907. 
This is a patent for the construction of reinforced concrete 
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chimneys. The claims—of which there are seven, all very long— 
refer to the arrangement of the reinforcement, 
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HENRY BERRY & CO. 


CROYDON works, LEEDS, ENGLAND. 


Makers of— 
Hydraulic Pressure 


Pumps and Accumulators, 


HYDRAULIC 
PRESSES, 


HYDRAULIC 


CRANES. 


PACKING LEATHERS 
& MOULDS, &c. 


SHIP, LOCOMOTIVE, 
CARRIAGE AND WAGON 
BUILDERS’, 

AND BOILER MAKERS’ 


TOOLS. 


Berry’s Patent . 
Hydraulic Working Valves. 








LIMITED, 
























{STOCK o MACHINES 


Fixed Hydraulic 
Rivetters. — 
From 5ft. to 11ft. 6inigap. 
Portable 
Hydraulic 
Rivetters, 


all sizes. 


Belt-driven Pumps 


all sizes. 


Steam Pumps, 


several sizes. 
Hydraulic 
Aecumulators; 
3in. to 15in. Rams. 


Flanging Presses, 


several sizes. 


&c. &c. &c. &c. 


Write for Particulars. 








IMPROVED ... 


Hydraulic Forging Plants. 





COMPLETE 


NAILWAY WHEEL MAKING PLANTS. 
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Telegrams— 
Pulsometer, Reading. 
Pulsometer, London. 
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Pulsometer 


The Pulsometer-iEsts" 


STEAM PUMP LONDON : 
Offices & Showrooms, 


61 & 63, Queen Victoria St., E.C. 
READING : 
Works, 
Nine Elms Ironworks. 


TRADE 


for General Use. 


Ask for List No. 10. 


















London Office— 
Caxton House, Westminster 


THE LEEDS FORGE Co., Ltp., LEEDS 








24-ton High-sided Open_Goods Wagon, Indian Railway, 5ft. Gin. gauge. 


H.R. MARSDEN, S TONE -BREAKERS. 10, 


HIGHEST AWARD, Silver Medal, Royal Agricultural Society of England, 1904, for Elevator for Stone-breaker. This is the Third Silver Medal | have 
received from the Royal Society, and they are the only awards ever given by them connected with Stone-breaking and Ore-crushing Machinery. BM42 
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PACKIN G *eacus 


WITH MINIMUM FRICTION AND MAXIMUM DURABILITY. Spl. 69 


The UNITED STATES METALLIC PACKING CO., Ltd., Bradford, Yorks. 


LONDON—17, Victoria Street, S.W. -. LIVERPOOL—15, Fenwick Street. BOLTON—21, Mawdsley Street. SWANSEA—Angel Chambers, York Street. Ac. &c. 
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THE papers read at the meetings of the Institution of 
Naval Architects were this year more than ordinarily 
interesting. Such papers as that by Captain Tresidder 
on “ Armour and its Attack,” which is practically a thesis 
on the use and action of “caps ;” that by Mr. Froude on 
“Screw Propellers,” which, n spite of omissions, is a 
valuable contribution to the literature of the subject, and 
that by Professor Arnold on “ Factors of Safety,” are 
likely for many years to come to receive acknowledgment 
and approval in all treatises on the subject with which 
they deal, whilst Mr. Hell’s paper on “The New 
Cunarders,” if more topical, is not the less valuable at the 
present time. Mr. Parsons’ contribution, like so many of 
his, was as much remarkable for what it left unsaid as for 
what it said. One always goes to hear him hoping that 
at last he is going to give bountifully of his knowledge, 
and one is always disappointed; he never does. Never- 
theless, his paper called forth an interesting discussion. 
To two events of the first importance reference must be 
made. The first is the retirement of the Earl of Glasgow 
and the acceptance’ of the presidency by Lord Cawdor ; 
the second Mr. Yarrow's magnificent gift of £20,000 for 
an experimental tank at Bushey. This is just the kind 
of thing that the National Physical Laboratory ought to 
have, and we rejoice that it is to have it. What form 
the tank shall take is not yet decided, but Herr Wellen- 
kamp is urging consideration of his type. It is worth 
observing that the sum at the disposal of the Director 
is rather more than the cost of the Clydebank tank, so 
that he can, if he desires, have one of the same form. 
No doubt the matter will be carefully considered by the 
committee before any steps are taken. 


Tux past month saw justice tardily done to the memory 
of John Kay, the inventor of the fly-shuttle, who was 
born in 1704, and died some seventy years later. Kay 
at a single stroke more than doubled the output of the loom, 
and in so doing laid the foundation of its driving by power. 
Although he protected his invention by letters patent, his 
means were not enough to fight certain unscrupulous 
manufacturers who stole the work of his brains. These 
men formed themselves into a combination called the 
Shuttle Club, the object of which was to pay the law 
costs of each member as he was proceeded against by 
Kay for infringement, This iniquitous Club succeeded in 
its aims, and Kay was driven into exile “ unhonoured and 
unsung.” At last the people of Bury have made amends 
for the neglect of their fellow-townsman’s memory, and a 
memorial has been erected to his honour. A piece of 
land has been laid out as a public garden, and an 
elaborate monument has been erected within it. On the 
monument the progress in the design of textile machinery 
is cleverly depicted, together with a portrait of John 
Kay. Perhaps the most worthy method of commemora- 
ting the great inventor's birthplace is the foundation of 
textile scholarships, which is being effected with the 
money which has been subscribed by the public, and was 
not needed for the monument owing to the munificence of 
Mr. Whitehead, a descendant of the Kay family, who has 
borne the whole cost of it. 


On April 8th the Home-office issued a Blue-book of 
more than ordinary interest containing the report by 
Professor Redmayne on the fatal shaft accidents which 
occurred at Foggs Colliery, at Barrow Colliery, and at 
Rawdon Colliery towards the end of last year. At Foggs 
Colliery, Lancashire, the ascending cage, while drawing 
men to the surface, came into collision with the descend- 
ing cage and fell to the bottom, causing the death of all 
the ten occupants. At Barrow Colliery, Yorkshire, 
through the oscillation of the ascending cage and its 
collision with two girders, seven men were thrown to the 
shaft bottom and killed. Lastly, at Rawdon Colliery, 
Leicestershire, through the racing of the winding engine, 
4 cage containing sixteen men was dashed into the sump 
ofthe pit. It is curious that three shaft accidents should 
occur in so short a space of time, for, happily, statistics 
extending over a number of years show the growing 
safety of shafts in spite of their increasing depth. The 
information regarding the accidents obtained at the 
formal investigations has enabled Professor Redmayne 
to draw useful conclusions with a view to the prevention 
of a recurrence of accidents of this kind. The Foggs 
shaft accident was due to a broken rod, and the substitu- 
tion of chains for rigid rods for suspending cages is recom- 
mended. The Barrow shaft accident was due to careless- 
hess in signalling when the drop-sheet was down on the 
lower deck of the cage. An alteration in the manner of 
fixing the drop-sheets and the provision of gates on the 
ends of the cages would obviate such disasters. The 
Rawdon shaft accident was due to the engineman over- 
running his engine; and it is suggested that the brake- 
Power should be increased, and that the number of 





persons lowered at one time should be limited to eight 
unless the engine is fitted with some efticient speed- 
controlling device. 


Raiway electrification is probably the most generally 
discussed topic in Germany at present. Early in the 
month a memorial treating of the electrification of the 
Bavarian railways, for which water power is-to be largely 
used, was issued, and a fortnight later the intention of 
the Ministry of Prussian Railways to electrify two sec- 
tions of main line, Leipzig-Bitterfeld-Magdeburg and 
Leipzig-Halle was made public. The train of thoughts 
which has led up to the claboration of this new scheme 
is that the available brown coal deposits between Leipzig 
and Halle, though not being a suitable fuel-for steam 
locomotives, can be used to advantage in the boilers of 
central electric power stations from which the energy for 
driving these railways may be derived. The financial 
soundness of the scheme will depend upon the correct- 
ness of the assumptions made with regard to the coal 
deposits. For working both the above-mentioned sections 
one power station, which is to be situated in the middle 
of the brown coal districts, is considered to be sufficient. 
The favourable circumstances, which bid fair to make 
this scheme a success, have led to the decision that these 
sections shall be the first main lines to be converted. 
The principle of small trains at short intervals, already 
in vogue on the line between Berlin and Lichterfelde, is 
to be adopted. Single-phase current supplied at 10,000 
volts is to be used. The combined length of the lines is 
164°3 kiloms., the Leipzig-Magdeburg section being 
128°1 kiloms., and the Leipzig-Halle section 31:2 kiloms. 
long. The time required for the construction of the lines 
is estimated at two years. 


Tue engineering trade of Lancashire is at present in a 
very depressed state. Up to the end of last year there 
was little to complain of, but with the financial crisis in 
America a decided change came over the whole industry, 
and orders ceased. Since that time the want of confi- 
dence displayed by capitalists has been growing in intensity, 
and it is quite safe to say that so severe a depression in 
trade has not been felt for many years. Perhaps there is 
a ray of hope in the gloomy horizon due to the fact that 
the prospects in the cotton spinning trade are also far 
from bright. It will be remembered that Lord Pirrie, at 
the dinner of the Institution of Naval Architects, said 
that the general cessation of work in the shipbuilding 
world gave the shipbuilder the chance of thinking out 
advances, that under the stress of business when he was 
fully employed he had no time to do; in much the same way 
Lancashire mills, which have been working at full pres- 
sure for a long period, will now be able to replace defec- 
tive machines and overhaul their power plants, and the 
engineering trades should benefit in the process. A 
statement issued during the month from a trustworthy 
source states that the total number of spindles in Lan- 
cashire is now 55,218,024, as compared with 45,195,641 in 
1904. The increase during the last twelve months is no 
less than 2,765,582 spindles, owned by 79 new companies. 
There are also in course of erection 25 new mills, which 
will further augment the total by 3,000,000 spindles. 
The increase in the number of looms during the twelve 
months is 13,432, and the total number in the country is 
now 736,325, as compared with 653,120 in 1904, 


An extraordinary collision occurred on the afternoon of 
Saturday last off Yarmouth, Isle of Wight, between the 
American liner St. Paul and H.M. second-class cruiser 
Gladiator, and unfortunately resulted in serious loss of 
life. The Gladiator was struck nearly amidships, and at 
once took a list. She drifted or was blown nearly to 
Black Rock Buoy, 400 yards from the shore, where she 
took ground and heeled right over on her starboard side, 
and now lies quite literally on her beam ends. It seems 
almost incredible that such a collision should have taken 
place in such a place and in such a manner. The 
Western or Needles passage round the Isle of Wight is 
generally very fairly crowded, and is navigated with 
great care. This care is necessary, not only on account 
of the large amount of shipping using it, but also because 
of the actual nature of the passage itself. The Gladiator 
was inward bound, and was steaming past Fort Victoria 
well inside Hurst Castle. She had therefore come 
through the worst part of the passage and was approach- 
ing more or less open water. The liner was just enter- 
ing upon the narrower channel. There was a gale blow- 
ing at the time from the north-west, accompanied by a 
blinding snowstorm. According to one account it was 
because of this latter circumstance that neither vessel 
could see the other until it was too late to avoid a collision. 
An inquiry will no doubt be made into the matter, and 
until the result of this is known we withhold all comment 
upon the accident. It is reported that the Liverpool 
Salvage Association has received instructions to attempt 





the salvage of the wreck. It is to be -hoped that it will 
be given an absolutely frec-hand in the work. 


ANOTHER huge reservoir is to be added to those which 
already exist in the Valley of the Lea. The first sod of 
a new reservoir, which is to be constructed at Chingford, 
was cut by Mr. E. B. Barnard, vice-chairman of the 
Metropolitan Water Board and chairman of the Works 
and Stores Committee of that body, on the 11th of the 
month. This reservoir, when completed, will impound 
approximately 3000 million gallons, and will have a water 
area of some 416 acres. The policy of the Board in 
gradually and steadily carrying out the construction of 
reservoirs has much to commend it, and, indeed, is, in our 
opinion, the only course to pursue. The late water com- 
panies fully foresaw the absolute necessity of adequate 
and abundant storage capacity, but, owing to strenuous 
opposition, they were not permitted to carry out their 
ideas in full. Fortunately, the Water Board is fully 
aware of the state of affairs, and is doing all it can to 
provide numerous and extensive reservoirs in the valleys 
of both the Thames and the Lea. The importance of 
storing river water in sufficiently large bodies cannot be 
too strongly insisted upon. Not only can such large 
bodies of water be drawn upon when the rivers are low 
and the flow not large enough to satisfy the demands for 
water, but the keeping of large bodies of water in a 
quiescent state has the effect of destroying noxious 
micro-organisms. There is, of course, the added benefit 
that stored water does not contain so much matter in 
suspension as does river water—especially when the 
latter has been taken during flood times—and hence a 
less filter area is required. 


Everyone knew that sooner or later the Government 
would want the land now covered by the home of “The” 
Institution, and many besides the members probably 
knew that a new site had been offered to the council and that 
preliminary steps had been taken towards the removal, but 
not until the third of the past month was the body corporate 
of the Institution asked to ratify the provisional agree- 
ment which had- been made by the council. On that 
occasion the members were invited to authorise the sale 
of the Institution building. to the Government, and to 
adopt an alteration in the by-laws. This change of the 
by-laws is of some moment, and has been necessitated by 
the ambitious schemes for the new building; its object 
is to increase the funds of the Institution, and this it is 
proposes to effect by causing every new member to” pay 
an entrance fee of twenty instead of ten guineas, and 
every associate member on his transfer to the higher 
grade to pay a fee of ten guineas. A good deal of 
debate as to the wisdom of this change has taken place 
privately, but at the meeting, in spite of a few dissentients, 
the proposition was carried without hesitation. Itis under- 
stood thata feature of the new building, whichis to be situated 
at the corner of Great George-street and Princes-street, is 
to be’a hall of a character similar to those possessed by 
the great legal societies, and subscriptions on a generous 
scale have already been promised by many members. 


Tue two inquiries into the loss of the torpedo boat 
destroyer Tiger, which was literally cut in half by the 
cruiser Berwick during night maneuvres, with lights out, 
on April 2nd, have failed to discover any certain reason 
why her commander elected to follow a course which 
threw away his ship, his own and many other lives. 
He in company with the Recruit attacked a fleet 
ascending the Channel in single column. The Recruit, 
leading, torpedoed ashipand passed on. The Tiger, instead 
of following, apparently endeavoured to cross right under 
the stern of the Prince George, possibly thinking that 
she was the last of the fleet. This mancuvre necessi- 
tated cutting the line of ships, and brought the destroyer 
under the bows of the next ship in the line, the 
Berwick. Disaster followed as a matter of course. The 
commander was unfortunately lost; and the senior officer 
saved, an engineer lieutenant, could, of course, throw no 
light upon the intention of his commanding officer. 


Apart from the yachting and local interest centreing 
in the launch of the new yacht Shamrock for Sir Thomas 
Lipton, which took place at the remote and quaint little 
Clyde watering-place of Fairlie on April 18th, the event 
was not without interest for shipbuilders and naval archi- 
tects. Owing to situation and tidal exigencies the method 
of launching the new craft was somewhat different from 
the conventional practice. About 7.30 in the morning, 
and with the tide still at a great distance from the 
covered-in shed in which she was constructed, the hand- 
some craft, supported in a cradle of vertical poppets, was 
slid carefully down standing ways which projected out- 
wards into the tide-way some 500ft. At the extremity 
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of the ways, and fairly in-line with them, there was a 
pontoon or ‘small floating dock; carrying ways to cor- 
respond to the shore ways, upon which, after some gentle 
suasion from hydraulic rams, the vessel with her deep 
tapering and weighty keel, was safely deposited. 
With the flowing tide the pontoon and_ its burden 
gradually rose, and in due time was towed by workmen 
in row-boats out to deep water. About half an hour after 
noon, in beautifully clear weather, the sea was allowed 
to enter and depress the after end of the pontoon, and 
gradually, without hitch or hindrance, the Shamrock 
slipped into the water, and was soon moored to the 
waiting buoys. Although named the Shamrock, and 
from the design of Mr. William Fife, the new craft is not 
one of the series of Cup challengers, and unlike these shell- 
like craft, is elaborately fitted internally for cruising pur- 
poses. Electric plant, in the form of storage batteries, is 
fitted on board for lighting the vessel throughout—the first 
craft of the kind, it is believed, to be so equipped. The 
stepping of the Shamrock’s lofty mast was accomplished 
successfully in Greenock on the 20th inst., and the vessel 
is now off Fairlie receiving finishing touches. 


Amone the latest seaside towns to open an additional 
water supply is Skegness, where, on the 6th of April, the 
water from the new works at Welton was for the first 
time turned into the service tank from which the town is 
supplied. The new scheme, which has been carried out 
by the Earl of Scarborough, consists of a well and boring 
situated at Welton—a village some seven miles north- 
west of the town—a pumping plant, service reservoir, 
and a supply main connecting the new works with the 
service tank at the old waterworks. The new pumping 
capacity is 20,000 gallons per hour, or 480,000 gallons in 
the twenty-four hours—enough ‘at 30 gallons a head per 
day for a population of 16,000 persons. This amount 
would seem to be disproportionately high, since the nor- 
mal population of Skegness is only some 4000. The town, 
however, has as a seaside resort recently become increas- 
ingly popular, and during the summer months its temporary 
population brings up the total number of residents to 
several times the normal figure. These, of course, have 
all to be provided for, and like a number of other fashion- 
able places, Skegness has found itself compelled to pay a 
high price for plant, a goodly proportion of which has for 
the major part of the year to remain idle. The new 
works, in fact, represent a payment to the rates of 9d. in 
the £. However, no doubt the town will manage to 
recoup itself in one way or another. - It should be added 
that now that the new supply is available the old works 
will no longer be drawn upon, the reason being that the 
water obtained from them is highly charged with saline 
constituents, 


THE resignation by Mr. George N. Barnes of the recre- 
taryship of the Amalgamated Society of Engineers is an 
event of no little importance to mechanical engineers. 
Mr. Barnes accepted the post soon after the great strike 
of 1897, and although he has to seek re-election annually 
his position has never been seriously challenged. To his 
broad-minded and temperate policy much of the peace 
which, as a whole, has reigned in the engineering trade 
for the past ten years is due, and it must never be for- 
gotten that it was during his term of office that several 
conciliatory treaties culminating in the national agree- 
ment of September last were concluded. His resignation 
has been brought about by the action of the men on the 
North-East Coast, who have refused to accept his advice 
or follow his leadership; there was, in the face of their 
behaviour, no. other course open to him. The whole 
position is, indeed, serious, for, as Mr. Barnes himself 
says in the April issue of the societies’ journal, “ It seems 
clear that if trade union officials are to be flouted without 
rhyme or reason, then the effectiveness of trade unionism 
as an agent for labour will be weakened and collective 
bargaining undermined.’ That is absolutely true. Most 
employers now-a-days recognise the advantage of trade 
unionism ; but if the men are to repudiate the work of 
their own representatives, then the advantages will dis- 
appear, and the whole combined forces of the employers 
will be employed to crush the societies, now become 
troublesome and useless. 


A FURTHER instance of the unsatisfactory state of 
labour in France was afforded last month by the “ lock- 
out” in the building trades, when 35,000 masons and 
others were thrown out of employment in Paris. The 
men’s unions have grown so much in importance that 
they now incorporate nearly the whole of the operatives 
in the different industries. Having practically got an 
eight hours’ day and a minimum wage, the men engaged 
in the building trades are imagining all sorts of expedients 
for doing the minimum of work. They are adopting a 
levelling process whereby the youngest and most vigorous 
workmen have to regulate their production tothe capacity 
of the oldest ; and if they should di=play any zeal for their 
work, they are at first quietly admonished and then their 





work is spoiled: Against this sort of thing the masters are 
beginning to take concerted action. They began by 
grouping themselves into an association, and the Paris 
contractors organised a “lock-out” with a view, if 
possible, to breaking the power of the union. Their 
attempt was not successful. After holding out for about 
two weeks, they reopened their works without having 
obtained any concession from the union. In the mean- 
while, however, they have decided upon another policy. 
They propose to create an association which will 
guarantee to the workmen a minimum salary for a 
minimum of working hours. It will also comprise 
societies for medical aid, old age pensions, as well as 
pensions to widows and orphans. Those hands who 
become members of this association will have to break 
off their allegiance to the union, and the employers hope 
that, in view of the special advantages thus offered, the 
men will not hesitate to group themselves around the 
employers, when the unions—under the direction of pro- 
fessional agitators and others, whose interest it is to 
foster strife between capital and labour—will have their 
power broken, or will even be suppressed. Unfortunately, 
the men are too much under the influence of their leaders 
to accept advantages which are thus being spontaneously 
offered to them, and it is to be feared that if employers 
succeed in putting an end to the present state of things it 
will only be as the result of long and persistent effort. 


Tue state of affairs in the North has gone from bad to 
worse. The employers held out as long as they could, 
but following a decision reached in a conference at 
Carlisle on the preceding day, on Saturday last lock-out 
notices were posted in all the Federated shipyards, and 
since, in the meantime, no change has taken place in the 
situation, they will take effect from to-morrow. The Clyde, 
the Tyne, and the North-East Coast yards, Barrow, Hull, 
Leith, Dundee, and Aberdeen are all affected, and the 
result will be the addition of about 7000 men to those 
already out of work. There are about 16,000 men out 
already, including the engineers, and the total will be at 
once increased to 23,000. But others besides those 
actually affected by the strike or lock-out notices must, of 
course, as always happens, suffer, too, and we are likely 
to see between 60,000 and 70,000 men idle before many 
days are over. The men are pressing for arbitration, as 
they still suppose that the employers are in a position to 
maintain wages at their old level. As the result of a 
ballot last week, a majority of over 16,000 men desired to 
see the matter brought before an arbitrator. On the 
other hand, the employers adhere resolutely to their 
intention of reducing the wages by 1s. 6d. and 5 per cent. 
on time and piece respectively, and will by no means 
consent to arbitration. The Board of Trade has been 
invited to intervene, but it is understood that the Board 
does not consider that. at present its services are likely 
to be successful or even useful. On top of this deplorable 
state of affairs come the murmurings and grumblings on 
the North-Eastern Railway, where there appear to be a 
great many men who desire, in opposition to the wishes of 
their Executive, to put the “all grades” movement to the 
test of astrike. The suggestions put forward by the com- 
pany for the construction of a conciliation board were 
rejected at a mass meeting at Newcastle on Sunday last, 
and a determined letter from the Board of Trade had no 
effect upon the men, who decided by a great majority to 
support the all-grades committee. Now the all-grade 
committee has called for strike notices. 


MisrortuneEs haye certainly come thick and fast upon 
the Navy during the last month. Hardly had it been 
realised that the destroyer Tiger had been totally lost, and 
that the cruiser Gladiator was a wreck lying on her beam 
ends on the shores of the Isle of Wight, than news was 
received that another destroyer, the Gala, had been’ cut 


in two, and had been sunk on the outer Gabbard, in the | 


North Sea. Fortunately, the loss of life was not so great 
as in the case of the first two mishaps; but we regret to 
have to stite that Engineer-Lieutenant Frank A. 
Fletcher is missing. It is noteworthy that both the 
Tiger and the Gala were lost during night attacks. 
The Gala formed part of the Eastern flotilla of destroyers, 
and was making with her consorts an attack on 
the scouts Attentive: and Adventure. It was the 
former which came into collision with the destroyer. The 
fore part of the Gala sank shortly after the accident, 
and the after part, though efforts were made to 
bring it to port, sank later on. At present there is no 
information regarding the damage, if any, to the 
Attentive, which, besides sinking the Gala, also collided 
with and injured the destroyer Ribble, though not very 
seriously. -As though these accidents, and those which 
had gone before, were not sufficient, news is to hand of a 
boiler explosion on_the Britannia, while on her way from 
Queensferry to Portsmouth, whereby five men were 
injured, more or less severely. We sincerely trust that 
this may prove to be the last of what is really a very un- 
fortunate series of disasters. But after all, night practice 





is essential to efficiency, and the country must share the 
risks which naval officers and men are always ready to run, 


Tux French Marine has decided upon patching up the 
ill-fated battleship Jena and towing her out of Toulon 
Harbour to serve as a test of the effects of shell firo, 
Ever since the Jena blew up an active discussion has 
been carried on concerning the efficiency of the shells 
employed in the Marine, and those who asserted that the 
shells were only dangerous to the ships that fired them 
found some confirmation of this paradox in the behaviour 
of the shells during the naval manwuvres last year, when 
a large proportion burst so close to the muzzle of the 
guns as to constitute a serious peril. Doubtless there 
may have been some truth in the official explanation that 
this was due to the fact that some old shells had been 
distributed among the vessels for firing practice, and 
public uneasiness as to the value of the ammunition on 
the French battleships was only allayed when the bom. 
bardment of Casablanca, and the subsequent operations 
on the coast of Morocco, proved the effectiveness of shel] 
fire. While this disposed of the fear that the explosives 
did not possess sufticient stability, there has since been 
an inquiry into the value of the thick shells as compared 
with the thinner shells employed in the British and other 
navies. The French have argued that a thick shell was 
necessary to pierce armour and explode behind, but while 
going through the armour it does not always burst, and 
as experience in foreign navies has shown that thin shells 
not only penetrate the armour, but invariably burst inside 
the ship, the French naval authorities are anxious to 
obtain some demonstration as to the relative value of the 
two types of shells. Another point to be considered is 
the effect of shell fire beneath the armoured belt, and the 
main object of experimenting with the Jena is to ascer- 
tain whether, and under what conditions, shells can be 
made effective under the water-line. 


Inquiries intended to ascertain the cause of catas- 
trophes usually result in a verdict which is based not on 
certainties, but on probabilities. The decision at which 
Colonel Yorke has arrived, after a careful investigation 
into the circumstances of the Shrewsbury accident, is no 
exception to the rule, It is that the driver fell asleep for 
a short interval, and so ran past Crewe Bank signal-box. 
There are three alternative solutions of the problem :—The 
first. is that the driver, the night being dark, lost his place 
on the road for a brief interval, overshot the signal, and 
then, too late, did all that he could to avert disaster. 
The second is that his attention was diverted from 
signals by something going wrong with the fire, as sug- 
gested in our last impression. The third is that the 
brakes did not act. This was the view advanced at a 
meeting of drivers and firemen held at Crewe. But the 
evidence taken during the inquiry left it certain either that 
the brakes had been examined and found in perfect order 
at Crewe, or that another party of railway men gave 
false evidence, which seems to the last degree unlikely. It 
is further to be kept in mind that the driver's record was 
not good. He had no fewer than thirteen entries against 
him. Four of these were for passing stations where he 
was booked to stop, and two for passing signals. The 
others, being for absence without leave, or permitting his 
engine to smoke in a station, are not cognate to the 
matter in hand. It must be kept in mind that although 
the driver had two days for sleep, he had not been in bed 
for three nights. Whether he had gone to bed during 
the day and slept is not quite clear. If he had not, then 
it is quite probable that he might have dozed on the foot- 
plate, as suggested by Colonel Yorke. The fact that the 
fireman did not interfere points, however, to our sugges- 
tion that the attention of both was taken up by the fire, 
and Martin, the driver, being blinded for the moment, 
missed the signal. Colonel Yorke’s recommendation is 
that detonators should be used at important points to 
attract the driver's attention. 


Mr. Liroyp Georee, on April 2nd, introduced in the 
House of Commons the Government Bill dealing with the 
Port of London, and in so doing was able to announce 
that the Surrey Commercial Dock Company, the last of 
the three great dock-owning companies of the Port to 
come to an agreement, had accepted the terms of purchase 
offered by the Board of Trade for inclusion in the Bill. 
The Bill, therefore, provides for the purchase of the three 
dock undertakings—the London and India, Millwall, and 
Surrey Commercial—for an aggregate sum of £22,362,976 
in new Port Stock to be constituted for the purpose, and 
for providing further capital moneys. In addition to the 
above payment there are certain additional sums to be 
paid in respect of compensation to directors and other 
purposes. The Port Stock to be issued will be of two 
classes—“A” bearing interest at 4 per cent. and “B 
carrying 8 per cent. interest. The Bill provides for the 
constitution of a governing body for the Port, to be called 
the Port Authority, consisting of fourteen members 
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elected by payers of dues, owners of.river craft, and 
wharfingers, with ten or eleven appointed members, in- 
cluding representatives of the Admiralty, Board of Trade, 
London County Council, City Corporation, and Trinity 
House. The first appointments to the Authority will ‘be 
made by the Board of Trade, and it is hoped that the new 
body will be duly constituted and take over its duties by 
January Ist, 1909, The new Authority will take over.the 
whole of the powers and duties of the Thames Conser- 
vancy, so far as they affect the river between Teddington 
and a point fifty-one miles below London Bridge, which 
will be the new limits of the Port, The duties of the 
Waterman's Company are also to be transferred, and the 
Authority is to have power to purchase other dock under- 
takings and to construct new works. Novel powers are 
to be given respecting the acquisition of lands below 
Barking without recourse to Parliament; the increased 
duties of tonnage, imposed by the Thames Conservancy 
Act, 1905, as a temporary measure, are to be made per- 
manent; the tonnage dues on ships using the docks are 
to be unified; and powers will be given for levying port 
dues on goods sufficient to make up any deficiency 
between revenue and expenditure. In the few weeks 
that have elapsed since the introduction of Mr. Lloyd 
George's measure it has been made evident that the terme 
of the Bill have given general satisfaction. The Bill, 
naturally, will not please everyone, but the President of 
the Board of Trade has succeeded in producing a measure 
which is open to a minimum of criticism, and promises well 
for the future of the Port. It is to be regretted that Mr. 
Lloyd George's transfer from the Board of Trade to the 
Chancellorship of the Exchequer will prevent him from 
continuing in responsible charge of the measure during 
its progress through Parliament. 


On Monday-last the sixteenth “ James Forrest ” lecture 
was delivered before the members of the Institution of 
Civil Engineers by Professor Henry Louis, the subject 
being * Some Unsolved Problems in Metal Mining.” The 
James Forrest Lectures have always been a pleasure to 
listen to, and that which Professor Louis delivered on 
Monday was no exception to the general rule. In fact, 
it may well be said that few, if-any; of the preceding 
lectures have been of greater interest to engineers 
at large. We print an abstract of it in the pre- 
sent issue; unfortunately, it is not possible to reprint 
it in full, as it would occupy nearly fifteen of our 
columns. However, we put before our readers in 
the abstract the most salient of its features. There is one 
point to which we would here make special reference. 
It is that relating to the refative legislation affecting coal 
and metal mining. Professor Louis spoke very strongly 
upon this matter. He showed that coal mining was 
now-a-days less dangerous to life than metal mining, 
though but a short while ago the reverse was the case. 
He said that the great improvement as regarded safety 
to workers which had taken place in coal mining within 
recent years was due, to a very large extent, to the Coal 
Mine's Regulation Act, which requires a certificate of 
competency before a man is allowed to take charge of a 
colliery, whilst a man is legally entitled to manage a 
metal mine whatever his qualifications or lack of qualifica- 
tions may be. -He held, he said, that metal mining 
should be governed by the same law as is coal mining, 
and he believed that the solution of the problem of how to 
make metal mining a safer occupation than it is to-day 
would be found in a sounder and more rational system of 
technical training for the miner. 


THE new marine drive at Scarborough, which has been 
under construction since 1897, was opened to the public 
on the 16th April, This work is one of the most preten- 
tious of its kind yet attempted by the governing authorities 
of seaside resorts in this country, and it has cost the rate- 
payers something like twice the amount of the original 
estimated cost. The drive is 1400 yards in length, and 
skirts the foot of the Castle Hill clifis, which separate the 
North and South Bays: The total width of the drive and 
footway is 60ft., and in the rear of it is an open area at the 
bage of the cliff to receive débris falling from the hillside. 
The sea wall, which is founded for the most part on the 
rocky foreshore at about the level of low-water mark, is 
40ft-in height. In places the wall is 30ft. in thickness at 
the.base and 10ft, at the roadway level. A large part of 
the face work is constructed of concrete blocks. The 
work of construction has been much delayed by storm 
damage, cliff falls, and°difficulties withthe original éon- 
tractors, as a result of which the cost of the work has ex- 
ceeded £120,000, which sum is more than twice .he amount 
of the estimate, and £51,000. in excess of the original 
contract. It is stated that the foundations of the wall 
are even yet insecure, and that additional protection works 
must be carried out before the stability of the work can 
be assured. Had the Scarborough ratepayers foreseen 
the expenditure they have .since: incurred, there is little 
doubt that the work would never have been undertaken. 
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MANAGERIAL POWERS, 

A Boarp of. Commissioners accredited with plenary 
powers, and dealing with,railway.problems-of the highest 
rank only, would find ample time to devote.to. the para- 
mount question of railway development. An active and 
pushing policy points the only road to success. The 
existing administrative bureau—busied with. the futile 
attempt to manage railways of which they are not the 
managers, and content with the tame invitations to 
promoters to which we have drawn attention—have made 
little or no progress in railway extension during their 
three years tenure of office. This passive and fruitless 
programme should be supplanted by world-wide’ adver- 
tisement, in order to reach all available money markets. 
The Government of India have shown corhmendable 
frankness in making public their statistics of working; 
let them be equally frank in advertising their needs. 
They want railways, but the ways and means are un- 
fortunately at this juncture also wanting. Let this be 
declared, and let also be made manifest a full realisation 
on the part of Government of the fact that railway pro- 
moters are not philanthropists, but business men who 
operate with the one object of turning over their money. 
Further, and as a consequence, let the inducements be 
adequate for the purpose in yiew: The nature of these 
inducements it, will be the business of the Trust to ascer- 
tain and particularise from day to day as the money 
market fluctuates. Uniformity—that ignis fatuus which 
Indian State departments are for ever blindly following— 
is the last thing to be aimed at. There is no reason why 
all concessions should be alike; there is not even any 
reason why any two of them should more than approxi- 
mately resemble each other—no_ reason that is outside 
the conveption of a babu-ridden officialism incapable 
of sanctioning any measure unsupported by printed 
rules, regulations, or authoritative loop holes of escape in 
case of disaster. A few minutes’ consideration will serve 
to convince us what an immense degree of commercial 
activity the marking out of such a course would engender. 
In the event of the grant of concessions being fixed on 
unalterable principles, promoters naturally turn for a pre- 
cedent to a study of the least successful ventures of the 
past on which to base estimates of reasonable future 
anticipations, and guarded offers or no offers at all—as 
we have seen—are the result, but a company promoter 
meeting Government, clean slate in hand, on which to 
inscribe his proposals, noting past failures as a useful 
chart indicating shoals and submerged rocks, will, it may 
be conjectured, make his approach-in-a-more sanguine 
spirit. Again, the Railway Board would make it their 
special business to -nurse each individual railway and 
treat it on its own merits and its own capabilities—a line 
of policy which would give. confidence. It is believed 
in City circles that ten millions sterling could be raised 
on reasonable terms yearly for Indian railways provided 
confidence were established, and adding to such a sum 
the contributions which the Indian Imperial Exchequer 
can spare annually in fayour of railways, the. railway 
trustees would be custodians of very considerable funds 

-a budget, in fact, exceeding in volume that of many 
European countries. It should, however,, be distinctly 
enacted that the functions of the Railway Board be 
limited to the distribution and not include control over 
the detail expenditure of these funds. The issue of an 
annual budget, allotting grants to the various railways for 
outlay on construction schemes—previously passed by the 
mutual consent of the companies’ boards of directors in 
London and the Indian Railway Board—should be 
regarded as suflicing per se to convey the official sanc- 
tion deemed necessary and automatically to depute to 
managers and agents of the railways the authority to 
embark in these schemes without any vexatious authori- 
sation by the supreme power of every petty detail 
included in the project estimates, 

As matters now stand, a manager experiences, in the 
first place, the greatest difficulty in getting estimates 
sanctioned by the Railway Board, whose criticisms of 
details in design and cost result too often in nothing but 
long drawn out correspondence and vexatious delay, and 
subsequently, after formal sanction has been obtained, 
the manager has ever at his elbow the audit department 
—watchful and prepared to pounce on him and _ his 
engineers for the smallest deviation in sub-heads of 
account—submitting piles of ‘‘ objection statements ” 
against expenditure rationally enough incurred but 
requiring confirmatory sanction by the Railway Board 
owing to some insignificant want of correlation between 
estimated and actual items in outlay... These “ objec- 
tions” in turn form the subject of further criticism and 
correspondence, and the whole time of the Railway Board 
is taken up in calling for explanations which the managers 
and agents devote’ their whole time to furtishing. The 
evil filters down to the executive officer, who, in place of 
having ample leisure to carry out his work without stint 
of that generous’ measure’ of personal supervision so 
essential to success in India, finds himself perpetually 
glued to his office chair, answering as best he can official 
inquiries as to why he is doing the work at all, or, at 
least, why he is not doing it very differently. And it is 
not only with reference to questions touching expenditure 
that the Railway Board have thought fit to neutralise the 
activities of railway managers. and their chief engineers. 
Possessed in many instances of but scanty knowledge of 
the local circumstances governing given situations, inter- 
ference, nevertheless, has been the rule rather than the 
exception. The challenge of -contracts—to the point of 
cancelling agreements entered into by the railways and 
their substitution by others-of independent. manufacture 
—the. reservation of all postings and transfers of officers 
and subordinates, the dictation of terms in ct to the 
purchase and importation of railway stores, adjudication 
on time-tables, loads and rolling-stock-capacity and distri- 
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I bution, tentative control over rates and fares, and—when 


travelling—the preparatiun and - subsequent- issue: -of 
opious inspection memoranda of a nature which, ‘in 
virtue ‘of their microscopie attention to minutiz, would do 
infinite credit to the notebook of a traffic or permanent- 
way inspector—with the cue, in short, of playing the réle 
of the schoolmaster abroad, but few of the features: of 
detail railway administration or working “escape the cir- 
cumspect observation of this roving bureau. 

This is all very well—or would be very well—were the 
railways inthe hands of subordinates requiring the con- 
stant supervision of railway experts $6 sibeiag and direct, 
and provided also that the Railway Board were constitu- 
tionally strong enough to exercise such close supervision 
and direction, extending over a field of operations so vast 
as to embrace every line in India. But neither of these 
conditions can be said to exist. The superior staff of a 
railway, consisting of a manager or agent, supported by 
a chief engineer, chief storekeeper, chief auditor, and 
traffic and locomotive superintendents, all aided by one 
or more deputies—all railway officers of ripe experience— 
such a staff is incapable of assimilating advice or orders 
as to the management of its own affairs at the hands of a 
peripatetic trio of officials whose attention to the 
business of any one particular line of railway ean be but 
intermittent, transient, and evanescent, owing to the 
multiplicity of the transport systems placed nominally 
under their charge. The railway officers complain that 
they cannot even evoke any attention to the personal 
aspirations and claims of the staff, and that when asking 
for the bread of recognition they are served with stony 
lectures on first principles in the economical management 
of men, or with comparisons’ between their lines and 
other lines, operating, however, under conditions obviously 
not comparable. Toassert that the recent strikes are direetly 
traceable to this cause would be perhaps to make a state- 
ment open to challenge, but it may be said without fear of 
contradiction. that the unrest which has been an unhappy 
feature on’ many Indian railways of late years is due, in 
a great measure, toa growing conviction on the part of 
the servants of their managers’ disabilities in respect to 
exercising rational managerial powers. without inter- 
ference by higher.authority.. In short, what the rail- 
ways require is support, and not intervention ; and if the 
energies. hitherto devoted to executive control. be in 
future directed towards the subvention of the endeavours 
ofthe local officers, the management of open lines pro- 
ceeding smoothly and the construction of new lines being 
carried out expeditiously will leave the Railway Boar 
free to grapple, in a workmanlike manner, with Indian 
railway problems of far greater magnitude. Railway 
policy, and not railway management, should constitute 
the true and primary functions of the reorganised Board. 

This reform would necessarily involve enhancement of 
managerial powers, and we have written to little purpose 
in this series of articles if we have not long since made it 
clear that ultimate economy favours the change. The 
agents of the companies’ lines have in addition to bear 
the burden of a questionable degree of interference in 
deiails by their directors, who meet weekly in London in 
solemn conclave to discuss and criticise the doings of 
their Indian staff, and to dictate, to the secretary at their 
elbow, subject-matter for a weekly mail to India, the 
contents of which would lead one to believe that Indian 
railways cannot be successfully worked without the 
exercise of a very great deal of analytical surveillance 
over technical details by the custodians of the share- 
holders’ interests, were it not~ that the criticisms usually 
assume the shape of comments on measures carried out 
long since under ‘pressure of the contingencies of the 
moment in anticipation of formal sanction. The interest 
thus taken in local affairs would be harmless enough, but 
for the waste of-time—and indirectly of money— 
occasioned by needless correspondence, the hours devoted 
to which were better spent by the agents in transacting 
their business rather than in justifying in writing their 
actions, past, present, and prospective. 

There is surely scope sufficient for directors in watching 
and guiding the general policy, as affecting ultimate 
financial results, and in upholding principie and precedent, 
and an agent entrusted during his encumbency with 
acknowledged full responsibility im respect to the 
successful working of the company’s system, in place of 
having to submit to nominal responsibility involving 
perpetual appeals for confirmation of his actions, would 
—by the prestige attaching to his position—be assured of 
the confidence of both his staff and the railway public. 
The dangershas been urged of placing too much reliance 
on the unaided ability, or too much power into the bands 
of individual managers and agents, but the risk of 


| indulgence in “ fads,” or of extravagance generally, is 





extenuated by the fact that the administration of domestic 
affairs is to all intents and purposes senatorially con- 
ducted. The manager’s orders on all important points are 
the outcome of weekly official meetings attended by all 
heads of departments, who freely urge their views—the 
proceedings being recorded and printed. Thus, although 
the manager's authority is supreme, and there is no voting, 
theresis discussion and deliberation. The printed /pro- 
ceedings are regularly submitted to. Government and to 
the boards of -directors at home, and any strikingly 
abnormal procedure can thus. be made the subject of 
inquiry: by -higher. authority—though the necessity for 
such action would, under the. conditions suggested, very 
rarely present itself; ‘seeing that the undertakings would 
be a reflex merely. of the preconceived policy authorised 
by:the-sanctioned budget. -At general supervision of this 
nature no reasonable man could: or-would:cavil ; it is; in 
fact, not control, but interference; to which the resident 
executive officers demur. 

There remains to be noticed the further jurisdiction 
exércised, until quite recently, by the consulting engineers, 
and ‘as regards ‘the “withdrawal of this branch we 
have already” hinted’ that’ the reform has perhaps 
been somewhat hastily introduced. The~ preseriptive 
functions of this department differ essentially from thore 
exercised by both the Railway: Board and the London 
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directors, inasmuch as they represent the custody of 
Government interests solely, and not the well-being of 
the railways viewed from every standpoint. . In not 
uncommon cases, therefore, where Government interests 
and those of the shareholders clash, a distinctly dis- 
cordant note is struck, and anomalies are set up, such as, 
for instance, the backing up of the companies by the 
Railway Board in direct opposition to the advice of their 
own consulting engineers. Such being the case, it would 
seem that the regret evinced at the abolition of the con- 
sulting engineers or the anticipation of their reinstate- 
ment must depend on, or be qualified by, the relationship 
the companies are to bear to the Government in future 
years. If India adheres to the past policy of attempting 
to induce companies to build and work lines for the 


financial benefit chiefly of the State, the stewardship of | 


the consulting engineers will remain indispensable ; recent 
as is its abolition, a question has already arisen as to who 
is to bear this responsibility for watch and ward—neither 
the Railway Board nor the India-office volunteering as 
police—and the companies’ directors themselves are 
further said to be pressing for the replacement of some 
of that ballast the removal of which has left their 


administration of affairs in an unpremeditatedly, and | 


perhaps-precariously, buoyant condition. But if, on the 
other hand, the advantages to Government and the profit 
to the companies can be so blended in the new contracts 
as to call for no special advocacy on either side—if the 
State, which requires the railways for civilising purposes 
in a degree far transcending mere fiscal considerations, 
will buy them on company promoters’ terms, which, 
after all, represent the market price—the closing of the 
consulting engineers’ department will stand justified as 
the first step taken in the right direction. 








BIG GUN MAKING IN SWEDEN. 


Less apparent, perhaps, to the Swedes themselves than 
to the interested stranger within their gates are the evi- 
dences to be found everywhere throughout the northern 
kingdom of recent marked expansion of engineering acti- 
vity and advances in technical development. Noteworthy 
as has been the progress during the past few years, that 
within the coming decade promises to be still more con- 
spicuous. As the result of the opening in 1908 of the rail- 
ways between Gellivara and the Norwegian port of Narvik, 








Log yrerr 





Fig. 1—8°27 CAPPED A.P. SHOT AFTER PERFORATING 
10-INCH K.C. PLATE 


the output of iron from the rich ore-fields of Kirunavara 
and Luossavara, in the neighbourhood of the Arctic 
Circle, has been so considerable as almost to double, 
within the space of four years, Sweden’s production of 
iron ore, long world-famous for its excellent qualities. 
The exports of raw and manufactured products are ex- 


panding year after year, and important projects are now | 


being considered or are actually in progress for the recon- 
struction and extension of a great network of ship canals 
and for the increased utilisation, locally or otherwise, by 
the installation of hydro-electric plants, of the innumer- 
able falls and mountain streams with which the country 
is enriched. These and other schemes of little less 
engineering interest cannot fail to give a marked impetus 
to the movement to which reference has been made. 
Opportunity, under notably advantageous conditions, 
was recently afforded the writer of studying at close 
quarters the latter-day economic and industrial progress 
of Sweden. Among the first, and, certainly, not the least 
important establishments visited by him were the works 
owned by the Aktiebolaget Bofors-Gullsping—last dea.- 
with in Tur ENGINEER some ten yeers ago, when the Ir-- 


and Steel Institute visited Sweden—situated about mid- 
way between the Baltic and the Kattegat, and near the 
western boundary of Sweden’s central ore region. Bofors 
has known the iron industry for three centuries, but its 
association with the manufacture of war material dates 
only from 1879. The present iron and steel works have 
been built or reconstructed within recent years to comply 
with modern requirements, and extensions still in progress 
bear witness to undiminished activity. The premises 
include three blast furnaces, one Lancashire forge, a 


lery for the Swedish army and navy was supplied from the 
great works at Elswick. Now, however, > eet mainly 
to the enterprise of the Bofors Company, all such require. 
ments are manufactured at home. In addition, many 
contracts have been executed for foreign countries, notably 
Norway, Switzerland, and Denmark—all the heavy arma. 
ment for the three latest ironclads of the Danish nay, 
was supplied by Bofors; but, speaking generally, jt 
may be said that the orders received from the Swe. 
dish Governmentfhave oflate years prevented any 














rolling mill for bar iron, a sheet rolling mill, two open- 
hearth furnaces with capacities of respectively 22 and 
25 tons, a steel foundry, gun shops, &e. 

The workshops—see supplement—are light and airy, 
and fitted with all types of modern cranes and mA&chinery 
for the manufacture of guns and projectiles up to the 
biggest calibres. Included in its equipment are several 
boring machines and lathes built by Armstrong, Whit- 
worth and Co., of Manchester; a forging press of 
1000 tons by Fielding and Platt; cranes by Marshal), 


Fig. 3—6-INCH A.P. CAPPED SHOT AND 


Fleming and Jack; and a large number of Swe- | 
dish, German, and American machines. For the an- | 
nealing of gun ingots and armour blocks an extensive | 
building has been erected, provided with several gas | 
furnaces and three oil tanks, the last mentioned having | 
an aggregate capacity of 44,000 gallons. For pressed steel | 
projectiles there are four modern hydraulic presses, with | 
pumps and accumulators. 

Even experts may be unacquainted with the rapidity with 
which the manufacture of war materal has developed in 





Sweden. Itis but few years since the major part of the artil- | 


| to give a detailed account, but the leading 
| process may be quite briefly summarised. 





Fig. 2—BREECH END OF NEW 5°9-INCH CUN 


large measure of competition for contracts abroad. 

Bofors was the scene in 1879 of the first experiment in 
the direction of the use for gun casting of Siemens- Martin 
steel instead of castiron. The experiment proved succcss- 
ful, and the superiority of the new material was soon 
established. At first ingots only were made at Bofors, to 
be finished at other works; but cventually a gun shop 
was erected, the methods of steelmaking and casting wer 
improved, and nickel steel was determined epon as the 
standard type for gun material. 


7-INCH K.C. PLATE PERFORATED BY IT 


The works at Bofors are ufiique in that they alos: in 
the world make big calibre guns of cast unwrought steel. 
The difficulty of securing perfectly sound ingots of sutfi- 


| cient strength and ductility, which has elsewhere checked 


all such endeavours, has been successfully overcome = 
the Vermland works by a special method of casting an 


annealing. Of this,as a secret of the works, itis impossible 
features of the 


The ingots are cast solid with large headers, but in 
other respects of about the size intended for the gu». 
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The core is then bored, and the tubular block, consisting 
of perfectly sound material, is passed through a course of 
heat treatment in order to secure the proper physical 
properties. Finally, the gun is built up from its various 
parts as usual, The casting of the A tube is particularly 
remarkable for the length of the ingot, which, together 
with the header, has at times reached 60tt.—this being 
probably the longest ingot cast anywhere up to date. 
During the visit of the writer, it may be of interest to 
note, a furnace was drawn and a column cast, fully 50ft. 
in length, to be afterwards converted into a Qin. gun. 
Later on, two rounds were fired from one of the 6in. gons 
mounted at the local range. Here, an object of con- 
siderable interest is a plate, measuring 8ft. by 10ft., and 
10in. thick, made by Fried. Krupp, at Essen, specially 
for testing purposes. Eight shots had been fired at it, 
and Bofors projectiles had pierced it in two places. 
Built-up guns only are made at the Bofors works, this 
system being locally preferred to wire-wound guns. For 
making the latter, however, when required, the necessary 
machines are to be found at the works. Guns of 4in. 
and lesser calibres are made of forged ingots, but the 
Bofors method of casting is applied to such an extent 
that even the blocks for breech screws and breech 
recesses are made of unwrought steel. The heaviest 
guns yet produced at Bofors are 10in. and 9° 4éin.. 
although the establishment possesses plant large enough 
even for modern 12in. guns. The following are charac- 
teristic data of the guns usually made :— 


Total 








| Length of | Space Length 
Type of gun. bore in | spaceof | of powder | of powder 
, | ecalibres, | bore. | chamber. | chamber. 
af | cub. in. cud, in. in. 
9°45in. (24 cm.) *| 41°6 28,621 5030 6°56 
4-7in. (12 em.) .. 45-2 3,698 368 3-98 
6in. (15°24 em. ) 48°4 8,623 1464 69 
10in.(25°4em.) | 40° 33,242 6225 63 


Probably. the most interesting of the many weapons 
with which the name of Bofors is identified is that of 
which two photographs—Figs. 2 and 4—appear in the 
present article. This gun has been quite recently com- 
pleted and tested at the works, and consequently may be 
regarded as the last word in cast unwrought steel heavy 


ordnance. Details of this weapon are as follows :— 
Calibre .. ss alee 5-9in. 
Length in calibres 5 
Weight of gun 7-6 tons 
Weight of charge : 33-6 Ib. 
Weight of projectile .. 90-4 Ib. 


Muzzle velocity ... 


) ‘e 3065ft. per second. 
Maximum gas pressure 


18-2 tons per sq. in. 


This gun is mounted on a naval carriage for casemates. 
The training, elevation, and firing can be operated from 
either side, and the combined sights are independerit of 
the elevation of the gun, 4.e., the elevation can be changed 
without moving the sight line. To secure the effectual 
blowing out of gases remaining in the bore, an arrange- 
ment is provided by which the blower works automati- 
cally when and immediately the breech mechanism is 
opened. In other respects this gun is a decided improve- 
ment upon the weapon of earlier design, of the same 
length in calibres, but with semi-automatic mechanism, 
shown in the Supplement. This weapon was much lighter, 
weighing but 6 tons, and the projectile, weighing 100 1b., 
fired from it, secured an initial velocity of but 2800ft. 
per second, 

While admitting that there are many experts inclined 
to distrust big guns of unwrought steel, the directors of 
the Bofors factory repose unlimited confidence in the 
superiority of their process and the high qualities of their 
products. Experience appears more than to justify this 
opinion, for they can appeal to guns which have been in 
service for more than twenty years, and from which thou- 
sands of rounds have been fired, which show no other 
defects than usual wear. Except in two instances, when, 
during experiments, high explosive shells have exploded 
in the bore, there is no record of the bursting of a Bofors 
gun, and this notwithstanding the fact that on repeated 
occasions the gas pressure in the bore at firing tests with 
excessive pressures has reached and exceeded 30 tons per 
square inch. In this connection the following table of 
tensile tests performed on ingots for a 21cm. gun made 
in 1905 for the Swedish navy will be read with interest :— 











: seal ln 
N i Yield | Breaki’g| Elonga- | Contrac- 
ane et get. point. | stress. | tion. tion. 
eB ie ; | 
tons per|tons per| per per 
sq. in. sq. in. | cent. | cent. 
A-tube ... muzzle | 25°3 | 42-1 | 17-5 | 40-7 
breech | 25-6 | 42-8 | 18-4 | 41-7 
. | 
B-jacket, No. 1 muzzle | 27-7 | 45-3 | 18-5 | 43-6 
breech | 26-9 | 44-9 | 16-9 | 38 
B-jacket, No, 2 muzzle | 28-5 | 47-6 | 16-4 | 33-9 
breech | 25-9 | 45-1 | 17-1 | 33-9 
B-jacket, No, 3 muzzle | 28-9 | 45-9 | 16-2 | 41-2 
breech 25-7 43-5 18-5 46-4 
C-jacket, No. 1 muzzle | 26-6 | 42-8 | 19 | 46-8 
breech | 26-9 | 45-4 | 19-5 | 51-3 
C-jacket, No. 2 mussle | 26-9 | 42-6 | 17-8 | 44-3 
breech | 26-9 | 42 18-5 | 43-4 








Norrs.—Average of three tests from each end of the ingots. 
The testing bars were gut perpendicularly to the axis of the ingot, 
and were 0-7lin. (18 mm.) in diameter. The elongation was 
Measured on a length of 3-94in. (100 mm.) 


One special advantage claimed for the Bofors method 


the very beginning of the work whether the casting has 
succeeded or not, and, accordingly, of deciding at once if 
the ingot will serve the intended purpose. Any unsound- 
ness can certainly be observed more easily than in wrought 
ingots, where defects are often disguised through the 
forging. Moreover, experience and investigation have 
made manifest the important fact that single, irregularly 
placed blow-holes are unknown in gun ingots manufac- 
tured by the Bofors process. 

Good construction, and the strength, simplicity, and 


facilitated by co-operation with the powder factory in 
close proximity to the gun works. This factory was 
founded by the late Dr. Alfred Nobel, the inventor of 
dynamite and the so-called Nobel powder, and owner of 
the Bofors works in 1894-96. The Swedish navy in 
1890 began to use Nobel powder for small guns. This 
powder originally closely resembled cordite in composi- 
tion, and it was soon observed to cause much erosion of 
the guns, particularly those of large calibre. The com- 





position was accordingly modified in the same direction 








and wide, which is useful for rapid charging. Generally 


easy manipulation of the breech mechanism are, no doubt, | as was cordite in England. 
responsible for much of the success achieved by the Bofors | ment adopted a type of Bofors nitroglycerine powder, 
guns. Characteristic of this breech system is the ogival | 
shape of the breech screw, which results in a favour-| cellulose powder, but in ballistic effects and insus- 
able distribution of the load on the different threads during | ceptibility to damp is decidedly superior. Itis commonly 
firing, and permits the breech end of the bore to be open | produced in tube shape, which, in ballistic results, is 


speaking, the Bofors design seems to result in unusual | 
power at the opening and shutting of the breech, and | 
particularly for disengaging the obturator pad. This | 





Fig. 4-NEW 5°9-INCH GUN ON NAVAL MOUNTING 


In 1896 the Swedish Govern- 


which in erosive effects is comparable with pure nitro- 


superior to strips or cylinders, and when ignited in the 
open burns away in perfectly harmless fashion. 

Appended is a table of some firing tests with ! this 
powder in different guns of Bofors make. The last two 








latter can consequently be made with very slight conicity 
without the risk of sticking at high gas pressures. The 














Fig. 5-BREECH MECHANISM FOR 9-45-INCH GUN 


series afford a comparison with a French type of nitro- 
cellulose powder. 











swing of the breech block is also relatively short. The 
original inventor of the breech mechanism was the late 
Dr. Arent Silfversparre, once employed in the Nordenfeldt 
factory in London, and afterwards for seventeen years 
technical manager at Bofors. From time to time several 
improvements have been made to meet modern require- 
ments, and this has been the case even since this breech 
mechanism was adopted by the United States artillery 
for 6in. guns, after thorough tests with a gun made at 
Bofors in competition with other designs. 








of casting gun ingots is the possibility of discovering from 


The solution of ballistic problems has been considerably 





| 
; | Weight of ‘ ; 
Type of powder. Type of gun. oe | _ Pro | ae Sonne Remarks. 
| jectiles. : 
AM g Ib. Ib. ft. per sec.| tons per 
| | sq. in. 
Bofors Nobel, thickness I. ...| 9-45in. (24em.), 1901 79-4 | 352-7 2540 18-1 | Average of three rounds. 
| (Testing of mechanism) 
Do. Ill. Do. 91-5 352-7 2670 15-9 
I. ...| 4+7in. (12cm.), 1903 14-5 46-3 2840 14-8 | Average of three roands 
Do. Il. ...| 6in. (15-24em.), 1903 33-3 100 2960 16-9 | 
Ill. Do. 32-8 100 2820 15-3 Average of ten rounds 
Do. iil. 10in. (25-4em.), 1894 | 101-4 450 2410 11-9 | Average of three rounds. 1900 
French nitro-cellulose BM), Do. 113-5 450 2390 12-9 Average of two rounds. 1899 


All kinds of projectiles, from the 6-pounder to 12in. 
a.p. shells, are made at the Bofors works, among the 
specialities being armour-piercing shells, pressed-steel 
shrapnels, and shells for field and siege guns. Of these 
projectiles, the 6in. and larger sizes are made of unforged 
steel. In the following table are shown sone results with 
capped cast steel shots and shells fired against K.C. 
armour plates, which go far to prove that, despite the 
dicta of many experts, first-class a.p. projectiles can be 
made even of unforged steel :— 

Homogeneous rolled or cast oil-tempered armour—for 
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cupolas for coast and land fortifications, and steel cast- 
ings such as stems, rudder frames, propellers, &c., up to 
the weight of 45 tons—may be mentioned as prominent 
among the other products of the Bofors works. Protec- 
tion for casemates, steering gear, ammunition hoists, Xc., 


Weight of 
pro- 


Thickness | 
of 
ject iles, 


Year. Projectiles. 
plate. 

in. 

7 Gin. shot 


ib. 
1992 108 
7 4-7in, shot 
10 8-27in. shot 
10 8-27in, shot 
6in. shell, 41b. burst: charge 
6in. blind shell 

6in. shell, 4]b. burst: charge 
|10in. shell, 16-5 1b, burst: charge 
| * Gin, shot 


is made of cast special steel with very high physical 
qualities. In the table below are shown some tensile 
tests of this material recently made on shields for 8°45in. 
carriages :— 


| Breaking strain. 
| ‘Tons per sq. in. 


Elongation. 
Per cent. 


| Yielding point. 
Tons per sq. in. 


Shield 
No. 

Bic so (et 216 

2 58 215 

8 22 96 243 


12 28 





The diameter of the test bars was *7lin. (18 mm.), and 
the elongation is taken in 1-97in. (50 mm.). 

Firing tests against plates of this material have shown 
a good factor of resistance, and the plates have not been 
cracked, although at times the distance between the hits 
has been less than 2 calibres. 

A number of illustrations of the works and their pro- 
ducts appearon this page and in our two-page supple- 
ment; they speak for themselves. 

In concluding this brief survey of the products of a 
relatively small, but in many respects first-class esta- 
blishment, we desire to express our acknowledgments to 
Mr. Wijkander, director of the Bofors Company; Mr. 
Solman, of the Nobel powder factory ; and many members 
of their staffs, for much courteous hospitality and valuable 
information. 








OBITUARY. 


JOHN WARRINGTON. 
Tue death of Mr. John Warrington on the 18th inst. 
removes one of the most respected and able colliery pro- 
prietors who took a prominent part in the development 


and inanagement of Yorkshire collieries during the last | 


century, and who laboured under conditions of difficulty 


almost unknown to those who fill similar positions at the 
present day. Belonging as he did to the older class of 


owners, who superintended the working of his own pits in 
every detail, he possessed an intimate knowledge of the 
geological features of his own county, together with the 
practical mining, mechanical, financial, and legal acquire- 
ments so rarely met with in one individual. To these 
also were added the most untiring industry and powers 
of endurance which a sound and vigorous constitution 
enabled him to apply without any serious break during 
his seventy years’ active work. 
notice it is not possible to detail the great amount of 
work he accomplished, but some space may be spared 
to record the pioneer work which was so quietly per- 
formed that it has either been forgotten, passed over by, 
or unknown to many who are only repeating under more 
favourable conditions what Mr. Warrington did under 
great disadvantage years ago. 

Born at Sherburn-in-Elmot on 8rd December, 1820, he 
was closely related through his mother to the cele- 
brated Joseph Locke, the trusted assistant of George 
Stephenson and the affectionate friend of Robert 
Stephenson. At an early age Mr. Warrington was placed 
with his grandfather, Mr. Locke, who had charge of 
collieries in the neighbourhood of Kippax, and he worked 
at them in almost every capacity, having charge of one of 
the winding engines when only sixteen years old. His 
uncle, Mr. Joseph Locke, eventually took him into 
partnership in 1853, and although the latter had 
plenty to do for one man at their collieries, he found 
time to visit other districts, and also European countries, 
making a careful study of methods which might be 
adopted at their own pits. This led to the first intro- 
duction of long-wall working in West Yorkshire, which 
being resisted by the men, there occurred a strike of 
twenty-seven weeks duration in 1860. Mr. Warrington 
was not the man to give way when he knew that he was 
in the right; he enlisted the services of some Derbyshire 
colliers, and on account of the opposition of his own men, 
boarded and lodged them in his own house, and eventually 
succeeded in putting the Kippax pit on to long-wall. One 
of his under-managers, the late Mr. Fisher, was engaged 
by Messrs. Pope and Pearson; the same system was 
adopted by them, and is now general in the district. 

Toa man of Mr. Warrington’s foresight it was only 


In the limits of this | 


natural that he should be impressed with the idea of getting 
coal by machinery, and after much labour, and expenditure 
of time and money, the hydraulic clotting coal-cutter was 
perfected and put to work at Kippax. It is only just to 
say that in this he had the assistance of his friend, the 


Striking 
velocity. 
ft. per sec, 


1714 Completely through, shot broken 


2127 


Ditto 
Ditto 


Completely through, shot uninjured. (See Fig. 1) 


Completely through, shell burst up 
Ditto 
Ditto 
Ditto 


1980 Completely through, shot in two pieces. (See Fig. 3) 


late Mr. W. E. Garrett, and the details of the machine 
bore a strong impression of Mr. Garrett’s well-known 
skill. The final patents for this machine were applied 
| for in October, 1863, an1 the testimony of those who saw 
| it work was that a more perfect appliance could not be 
| imagined, and the way in which it did its work hada 
marked effect for good on the men who were getting coal 
by hand. Difficulties with the roof, and the inconvenience 
| of hydraulic transmission, eventually caused the machine 
to be abandoned, but it must be borne in mind that no 
| compressed air plants were then in use, and electricity 
did not exist, even in dreams, for such a purpose. The 
flexible high-pressure pipes and light steel castings now 
obtainable would have made a very great difference had 
they been available then. 

In 1861 Mr. William Locke, who had been principal 
assistant to his uncle, the late Joseph Locke, and in this 
capacity had acted as resident engineer on the Northern 
of France Railway, engineered by Mr. Joseph Locke and 
constructed by Mr. Brassey, joined Mr. Warrington in 
partnership, and as Mr. W. Locke had purchased the 
Newland Estate near Normanton, pits were sunk there 
and coal commenced to be raised in 1866. The diffi- 
culties were great, and the combined efforts of those two 
able men were needed to overcome them. Water broke 
into the Stanley Main Dip workings, and defied the 
successive attempis to clear it both by hydraulic and 
compressed air pumping. The resources of Mr. 

| Warrington were never more clearly shown than at 
this time. Keeping himself well informed on all the 
latest developments of science and machinery, he was 
never deterred by the failures of others, and the way 
in which he so often succeeded where others failed was 
|} due to his dogged perseverance and clearing away 
| difficulties when presented to him. 

| It was a bold experiment at that day to apply 
| electricity to Colliery working, but in this case there were 
no random ideas or want of appreciation of risks and 
dangers on the part of Mr. Warrington, and leaving out 
any account of early trials it may be stated that the first 
electrical pumping and hauling plant on a working scale 
| was successfully installed at the St. John’s Collieries, 
Normanton, in 1887, and some of the original machines 
are at work to this day. A greater testimony to Mr. 
Warrington’s skill and foresight—and also of those 
associated with him—could hardly be quoted, and the 
result was that visitors from all parts of the world came 
| in such numbers that the collieries became somewhat of 
a show place. No greater impulse to the application of 
electricity to colliery work was ever given, and the genial 
and good natured way in which Mr. Warrington answered 
all inquiries had not a little to do with the greater re- 
sults which have followed this early application. At 67 
years of age this was no small work for any man, but in 
| the same year Mr. William Locke died, and on Mr. 
Warrington’s proposal he was joined by his relative, Mr. 
Thomas Gillott, M. Inst. C.E., who had had a long ex- 
perience as engineer to the Farnley and Butterley 
Companies. Three of Mr. Warrington’s four sons were 
trained for colliery work, and for the last few years have 
conducted the active work of the collieries, but the 
father was at the helm to the day of his death, and 
his interest in the work never relaxed. 

Mr. Warrington was also interested in the Strafford 
collieries, near Barnsley; the condition of which having 
become serious, he was invited by his co-proprietors to 
take the active management, and for this purpose he 
removed to Worsboro’ Hall in 1870, and lived there until 
1879. From about 1876 to 1884 he was chairman and 
managing director of the Strafford Collieries, in addition 
to his work for his firm at Kippax and Normanton. 
Strafford had been “ brought round” by his efforts, and 
he went to reside at Craig Wood, Rawdon, near Leeds, 
where he died, as before stated. 

Mr. Warrington was associated with his friend, the late 
Mr. A. Currer Briggs, as deputy chairman of the West 
Yorkshire Coalowners’ Association, and for some years 
regularly attended the meetings of this body. Few men 
had a greater faculty of attaching others to them than he 
had. Cheerful, lovable, upright and truthful to an 
extreme, keen in his own attention to business and the 
conduct of those he employed, it is no wonder that many 
trained under him now hold high positions elsewhere. 
With a world-wide experience, a retentive and accurate 
memory, besides being one of the kindest of men, and 
having an inexhaustible store of humour and anecdote, a 
more agreeable companion it would be impossible to find ; 








and, in concluding this very imperfect tribute to hig 
memory, it is hardly possible to do more than echo the 
frequent remark at his largely attended funeral, at Hah 
Wood Cemetery, Shipley, on the 21st inst.: “He was one 
of those men who cannot be replaced.” 


C. J. APPLEBY. 


Tue death is announced of Mr, C. J. Appleby, 
M. Inst. C.E., in his eighty-first-year, from heart failure, 
on the 26th ult., at Redhill. Mr. Appleby was the founder 
and senior partner in the firm of Appleby Brothers, which 
was amalgamated some ten years ago with that of Joseph 
Jessop and Sons, trading as Jessop and Appleby Brothers, 
Limited, and the combiyed firm has recently amalgamated 
with the Glasgow Electic Crane and Hoist Company, 
Limited, and with the Temperley Transporter Company, 
and is now trading as Applebys, Limited. ; 

He commenced business in London in 1858, and devoted 
himself principally to the construction of cranes and the 
application of steam power to machinery, then beginning 
to be used for moving large quantities of materials, and 
soon became well known in this country and abroad for 
the original and highly successful arrangements of plant 
produced under his direction. It may indeed be said that 
he was more or less closely identified with most of the 
initiative improvements effected in this class of machinery, 
He was alsc largely employed in advising engineers, con- 
tractors, and others, both in this country and abroad, on 
the installations of machinery to be provided in connec. 
tion with the construction and equipment of projected 
public works which were carried out at a cost of many 
millions of pounds sterling. 

In 1874 he entered into a contract with the Egyptian 
Government for the supply and delivery of the materials, 
rolling stock, &ec., for the first Sudan Railway—Wady 
Halfa-Khartoum Railway—the abandonment of which 
and of General Gordon forms so dark a spot in the 
history of that period. Mining machinery, bridge and 
roof work, and special appliances for erecting then formed 
features in Mr. Appleby’s business, and many of his 
ingenious devices for these purposes have been used 
with success in all parts of the world. He was the 
author of “ Appleby’s Handbook of Machinery,” many 
editions of which have been published since the first 
issue in 1869. 

He was elected an Associate of the Institution of Civil 
Engineers in February, 1861, and a Member in May, 
1877; he was also a Member of the Institution of 
Mechanical Engineers, and of kindred societies. Mr. 
Appleby was a Ritter of the Imperial Order of Francis 
Joseph of Austria, and a Chevalier of the Legion of 
Honour. 


“ON SOME UNSOLVED PROBLEMS IN METAL 
MINING.” * 
By Professor Henry Lovis, M, Inst. C.E. 


THE relations of mining to engineering in general present 
several points of interest. The great founders of our Institution 
defined engineering as ‘‘ the art of directing the great sources of 
power in Nature for the use and convenience of man.” Admirable 
and comprehensive as this definition is, | could wish that for to- 
night the idea might be slightly expanded and the phrase 
mentally modified to ‘‘ directing the resources of Nature,” so as tu 
cover more completely the subject that I have the honour of 
bringing before you. It is usual to subdivide mining into the 
various heads of : — Prospecting, or searching for mineral deposits ; 
opening up these deposits ; exploiting or working them, including 
herein also the overcoming of obstacles to proper working, by 
means of pumping and ventilation ; also the transportation of the 
mineral, when gotten, to the earth’s surface; and, finally, the 
dressing or preparation of the crude mineral, ready for the use of 
the smelter. h one of these sections of the art of mining has 
its own unsolved problems in abundance. 

Not all metalliferous minerals are ores from the smelter’s point 
of view. Take, for example, an ordinary brick clay, which is a 
complex hydrous silicate, containing, say, 15 per cent. of aluminium 
and 5 per cent. of iron ; it is true that we can extract both these 
metals from it by a series of complicated laboratory processes, but 
no means for doing this economically on a practical working scale 
have yet been discovered. Hence no one would dream of calling 
clay an ore of aluminium, and far less of iron. Nevertheless, it is 
not beyond the bounds of possibility that our modern metallur- 
gists, or their younger and more progressive brethren, the electro- 
metallurgists, may within a few years devise some practicable 
process for extracting aluminium from clay, when clay would 
straightway become an ore of aluminium, though it is not one 
now ; and if perchance it happened that comparatively pure oxide 
of iron were obtained as a by-produet in the same process, the clay 
might even be reckoned as an ore of ironalso. Until some such pro- 
cess shall be devised, clay is looked upon by the metal miner as a 
non-metallic mineral, as so much worthless gangae or waste. The 
history of metal mining has shown again and again that the waste 
rock of one generation is the valuable ore of another. 

As the result of improvements in the last few decades, the whole 
trend of modern mining is towards the utilisation of large deposits 
of low-grade material, the increased scale of operations enabling 
economies to be effected that were impossible whilst small 
quantities alone were dealt with. It is inevitable that the miner 
should be called upon to treat progressively poorer and poorer 
material ; in the first place, it is obvious that it will always have 
been the richest deposits that were the first to be attacked, and that no 
man would have opened up low-grade deposits when richer ore 
bodies were equally available; and secondly, there are good 
grounds for saying that in many cases the higher lying portions of 
ore ies are the richer. This same trend must continue in the 
future, as it has in the past, so that one of the cardinal problems 
that will confront our successors will be how to work with profit 
minerals of lower grade than any that we have yet attacked, so as 
to enable the miner to include within his sphere of operations 
deposits too poor for us to deal with to-day. 

A mineral deposit, generally speaking, can only be discovered 
when it happens to outcrop at the surface of the earth ; when its 
outcrop is known, the probable position of the deposit in depth 
may or may not be capable of being deduced with a certain degree 
of confidence according to the nature of the deposit. The possi- 
bility of determining by some means the whereabouts of the hidden 
treasures of the earth has long been an object of the miner's desire, 
the methods for accomplishing which range from the medieval 
adept with his divining rod, belief in which is not wholly extinct 
ray , down to a series of modern attempts to use electric currents 
for the same purpose. Up to the present these attempts have been 
unsuccessful, in spite of the ambitious claims of some of their 
advocates ; thus, one inventor—I need hardly say he hailed from 
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the Western States of America—not only claimed that he could 
jiscover the existence of a hidden vein of quartz, and whether it 
- ; auriferous or not, but would even undertake to say how many 
ae cos of gold it would carry to the ton. In view of the fact that 
ne erals differ so widely in their electric and magnetic properties, 
at ‘ nite possible to conceive that some method of detecting con- 
2 ved mineral deposits by these means may be devised, Until or 
ies such a method applicable toall forms of metalliferous deposits 
be discovered, we shall te compelled to fall back upon such slender 
information as may be derived from geological evidence; if we 
: lefinite knowledge of the laws that regulate mineral 


some ¢ 
ecltion, we ought to be able to oe under what conditions 
or in what places a search for such deposits might probably be 
attended by success, but the science of mineral deposits is very far 
’ hed such @ pitch, and, unfortunately, British 


from having reached : 
geologists have got into the habit of neglecting this branch of 


caused perhaps by the somewhat ostentatious 


sconomic geology, 
eae that a Geological Society exhibits for it. } 

The deepest bore-hole put down up to the present is one at 
Paruschowitz, in Upper Silesia, which attained a depth of 6573ft : 
it commenced at a diameter of 126in. and finished at 2‘7in., and 


it is easy to imagine the difficulties that attend the boring of so 
emall a hole to the depth of 1} mile. Bore-holes such as these are 
now always made by means of the well-knuwn diamond drill, 
which brings up @ core of the rocks passed through, and thus 
affords positive information respecting them. Unfortunately the 
only kind of diamonds suitable for this purpose, the dark opaque 
stones, showing no distinct cleavage, known in the trade as 
“carbons,” are very scarce and proportionately dear, so that 
diamond drilling is now a very costly operation ; I have, however, 
good grounds for saying that we are within measureable distance 
of seeing such ‘‘carbons,” or at any rate ‘ boot,” produced arti- 
fically. For rocks of moderate hardness these diamonds have of 
late years been replaced to some extent by shot made of specially 
hard chilled iron, but these are of little use in the harder rocks. 
One of our greatest needs at the present moment is a metal that 
shall be strong, tough, and very considerably harder than quartz ; 
the production of such a material would conduce more to the 
technical advancement of several branches of mining than almost 
any other discovery that could be named. Over and above the 
difficulty of making the bore-hole, there is the further one that 
most be sre-holes, especially when niade by rotary as distinguished 
from percussive boring, do not go down straight, but are apt to be 
deflected. The determination of the angle that a bore-hole makes 
with the vertical can now be done with a fair degree of accuracy, 
but no perfectly satisfactory means of determining the direction 
of the deviation has yet been devised. This portion of the subject 
offers a most promising field, not only to inventors and discoverers, 
but also to geologists and scientific investigators, and the man who 
succeeds in it and enables ore deposits to be discovered, of which 
there is no indication at the surface, is entitled not only to look 
for rich reward for his labours, but to consider himself—more than 
most men—a benefactor of mankind. 

In underground mining proper we have to consider both the 
methods of breaking out the mineral and those of laying out the 
workings of the mine taken as a whole. The former operation is 
now practically always performed by blasting, a shot-hole being 
bored into the rock and a suitable explosive charged into it, the 
firing of the latter then breaking down the mineral mass. Drilling 
blasting holes by machinery is barely half a century old, yet it has 
made great advances in a comparatively short time, so much so 
that a corresponding decrease in the manual skill! of the miner has 
already made itself evident. The early machines were clumsy and 
inefficient, but improvements came apace, so that in 1875 there 
were already several patterns doing satisfactory work ; about this 
time we find them in use for driving the St. Gothard and the 
Arlberg Tunnels, All these machines were of what is now known 
as the ‘piston drill” type, in which the drill steel is firmly 
secured to the piston-rod, in contradistinction to ‘‘ hammer drills,” 
in which the piston-rod strikes as a hammer might upon the butt 
end of the drill steel. It is obvious that a hammer drill, in which 
the drill steel is not attached to the piston, admits of being run at 
a far higher speed than a piston drill, and can, therefore, be made 
equally efficient with the latter, though having a shorter stroke, 
thus enabling the whole machine to yo made much lighter and 
more easy to handle in a confined space. 

The great drawback shared by all forms of pneumatic drills is 
their excessive power consumption. Careful tests in South Africa 
have shown that an ordinary rock drill only develops 1-7 horse- 
power against a face of rock, whilst the drill cylinder indicates 
about 5 horse-power. and at the same time it requires as much as 
28 horse-power at the compressor engine to work it, the heavy 
compression losses and pipe line lossés being almost inevitable. 
Electric transmission of power, which has been of such immense 
value in most departments of mining, has hitherto been unsuccess- 
ful when applied to percussive rock drills, the steady torque pro- 
duced by the electric current not being readily adaptable to the 
reciprocating action required for percussive drilling. A number of 
electrically-driven percussive drilis have been devised, but it cannot 
be said that any one of them has yet shown itself capable of com- 
peting with the pneumatic drill under the strenuous conditions of 
actnal mining work. ‘The best prospect of success up to the 
present is, in my opinion, afforded by the Temple drill, in which a 
small electric motor works a pulsator, which sends puffs of com- 
pressed air alternately into either end of the cylinder of what is 
practically a valveless pneumatic rock drill. The machine is too 
new to enable any definite statements to be made aboutit. It has 
the advantage of small power consumption, a 5 horse-power motor 
working it, but, on the other hand, the necessity of having the two 
machines, the pulsator and the drill itself, at the working face isa 
decided drawback. 

My own impression is that the ultimate solution of the drilling 
problem will be found in the adoption of an electrically-drivea 
rotating drill. The advantages of such a drill in rock soft enough 
to admit of its use under present conditions are sufficiently 
obvious. For example, electrically-driven twist drills are doing 
excellent work in the comparatively soft ore of the Cleveland iron- 
stone mines, and I have already mentioned how completely the 
rotating hand machine of the coal miner has displaced the per- 
cussion jumper. The success of the hydraulically-driven rotary 
Brandt drill in the Simplon Tunnel will be fresh in the memories 
of many here ; the same drill has also done good work in several 
mines where the workings are large enough to enable a 3in. bore- 
hole to be used with advantage. This drill works under heavy 
hydraulic pressure—700 Ib. to 2000 1b. per square inch—but its 
rate = rotation is slow, being only three to ten revolutions per 
minute, 

An electrically-driven drill will necessarily have to rotate at a 
relatively high speed, and it seems safe to predict that such machines 
will come into use as soon as a suitable material for the cutting 
edge of the drill shall be discovered ; here again we need a metal 
distinctly harder than quartz at least, aud strong enough to resist 
the severe torsional strains to which it will be exposed. I am a 
very strong advocate of rotary drilling, not only because I con- 
sider it as mechanically the better system, but because I hold that 
it will afford the most complete solution of the dust problem. It 
18 now fairly well established that that dread disease, miners’ 
phthisis, the greatest danger to health to which the worker under- 
ground is exposed, is largely due to the inhalation’ of the finé 
sharp-edged particles of mineral thrown off by the action of the 
percussive drill. Something has been done to combat this danger 
of late years, notably by the use of jets or sprays of water, and 
particularly by the use of hollow drill steels, through which a 
im of water can be carried to the very face of the drill hole, 
ut Tam inclined to think that it is only by rotary boring, of 
Course with the aid of water, that this deadly enemy can be finally 
conquered, 

, od regards winding, the existing methods may be said to be 
: ° satisfactory for moderate depths. At present electric wind- 
€ engines are coming rapid!y into use, and several most ingeni- 





ous systems have been devised within the last few years; although 
many engineers are not yet convinced of the‘advantages of electric 
over steam winding, plants on the former principle are on the 
increase, and its definite adoption appears in many eases to be 
only a question of time. 

hen greater depths are attained, a number of very serious 
problems in winding will have to be faced, foremost amongst which 
we may — place the winding ropes and the materials from 
which they will have to be made. Up to the present it has not been 
found possible to produce steel wire for ropes, having a tenacity of 
much over 120 tons to the square inch, and possessing at the same 
time the requisite degree of softness and toughness. It is obvious 
that this fact at once limits the depth at which it is possible to 
employ an ordinary wire rope of uniform cross section. It may be 
taken that a rope made of high-class steel wire will weigh about 
21b. per foot per square inch of sectional area, and will have a 
breaking strength of about fifty tons ; allowing a factor of safety 
of 6, the maximum admissible tensile static stress due to the 
weight of the rope alone would be reached at. a depth of 9333ft., 
with a factor of safety of 8 at 7000ft., and with a factor of safety 
of 10 at 5600ft. The proper factor of safety for winding ropes is 
still an open question; the recent T.ansvaal Commission on 
Winding Ropes recommended 6, and the same figure is adopted in 
Westphalia as advised by the Dortmund Commission of 1899, but 
it would seem that this is considered the minimum factor 
admissible for ropes when worn, and that a new rope should show 
a considerably higher factor ; in this country a factor of safety of 
10 is usually aimed at. Taking, however, even the low factor of 
8, it will be found that a rope to hoist a total load of 8 tons— 
5 tons mineral, and 3 tons dead load—from a depth of 6000ft. 
would have to be about 3-4in. in diameter, and would weigh no 
less than 48 tons ; even disregarding other considerations, such as 
bending stresses, which become very severe with ropes of large 
diameter, the employment of a winding rope of such dimensions 
would be barely practicable. 

It remains to be seen whether metallurgists will be able to come 
to our assistance with alloys having a much greater tenacity than 
above stated without any decrease in toughness or other valuable 
properties, and without any increase—or, if possible, even a de- 
crease—in weight. There is no reason to suppose that the produc- 
tion of such a material is an impossibility. If, however, it cannot 
be got, other methods will have to be resorted to, such as the use 
of tapered ropes, which theoretically can be designed so as to 
attain any desired depth. Some tapered ropes have actually been 
used in deep shafts, and they have their advocates, but their 
manufacture is not easy and they are not in all respects satisfac- 
tory, so that the majority of mining engineers regard them with 
suspicion. Another alternative is the employment of stage wind- 
ing, which is a solution favoured by many. 

Pumping from great depths is another problem that awaits 
solution, although there are no grounds for supposing that it will 
present any formidable difficulties ; in ordinarily deep mines it is 
now generally performed in stages of moderate height, and there 
is no difficulty in multiplying such stages to any desired 
extent. Moreover, single lifts up to 2000ft. have already been 
worked in special cases. Much is expected from the modern 
system of multiple centrifugal pumps coupled direct to electric 
motors, which have been used to advantage in several cases for 
the unwatering of deep mines within the last few years. 

The ventilation of the deeper mines has hitherto occasioned but 
little difficulty in the majority of cases, though some trouble has 
been experienced in some of the Victorian gold mines. It is 
probaMe that as mines become deeper and at the same time very 
extensive, this branch of the subject will require more attention 
than has hitherto been needed on the part of metal miners, but 
there is at a no reason to suppose that the methods of ven- 
tilation elaborated to meet the requirements of coal mines will 
not prove equal to all demands that may be made upon them. 

We come lastly to the treatment of the crude minerals after 
their extraction, which, as already pointed out, must take a pro- 
minent place among the mining problems of the future, because 
upon it depends in great measure the possibility er otherwise of 
working to advantage a number of low-grade deposits. This 
statement applies more particularly to the dressing of masses of 
rock containing disseminated ore, which requires concentration as 
a preliminary to its further treatment by smelting. 

"he most obvious characteristic of metalliferous minerals, by 
which the attention ot primitive man was probably first attracted to 
them, is their relatively high specific gravity, and it is not surprising 
that all the earlier methods for the separation of ores from the non- 
metalliferous gangue accompanying them should be based upon this 
property. There can be no doubt that it was at a very early stage 
in the history of metal mining that methods of washing or dressing 
heavy ores by the aid of water came into existence ; they were 
certainly in use in Roman times, and probably even long before, 
and for many centuries this was the only principle employed in the 
dressing of ores. It was not until the nineteenth century that 
other forms of machinery were devised ; crushing rolls appear to 
have been invented in the north of England in 1808 ; in 1858 Eli 
Whitney Blake invented the rock breaker which bears his name, 
and since that period a succession of crushing machines of all 
kinds bas been brought forward. Among the most recent develop- 
ments, | may mention the Edison Giant Rolls, which embody a 
somewhat novel principle ; these rolls, which are made up to 7ft. 
in diameter by 7ft. in length, are set revolving with a peripheral 
velocity of 3000ft. per minute, the moving masses weighing asmuch 
as 100 tons. Whilst coarse crushing can be performed to-day in a 
tolerably efficient manner, there is plenty of room for improvement 
in fine-crushing machinery ; a machine that will crush hard mineral 
rapidly and uniformly to particles from jin. to ,},in. in diameter, 
capable of working either wet or dry, without producing an undue 
amount of material much finer than the desired size, without an 
excessive consumption of power, and without undue wear and tear 
of the machine itself, is one of the most pressing needs of modern 
ore-dressing practice, and it cannot be said that any machine 
hitherto devised comes within even a measurable distance of fulfil- 
ling the above conditions. The best evidence of this fact lies in the 
continued use of the stamp mill for the fine crushing of hard ores ; 
although improved in most of its details, in dimensions, materials, 
working capacity, &c., its principle is still that of the old sixteenth 
century machine, and in spite of its many admitted imperfections, 
it still holds its own, because nothing better has been devised to 
take its place. Most modern inventions have tended towards 
rotating, continuous-acting machines, such as ball mills and tube 
mills, and it may be expected that this type of appliance will in 
the near future be still further improved. Improvements in ore- 
dressing can be effected either by avoiding the production of 
extremely fine particles, or ‘‘slimes ” as they are usually callea, or 
else by devising appliances sensitive enough to be capable of dress- 
ing slimes successfully. Though progress has been made in both 
directions of late yeers, we are still very far from having fully 
attained either object, and there is still ample scope for inventive 
ability, notably in the design of slime-dressing machinery. 

Although all the earlier efforts of ore dressers were applied to 
separation of minerals of different specific gravity by the aid cf 
water - hydreulic separation—attempts have not been wanting to 
perform the same gperation in air—pneumatic separation. The 
first attempt at pneumatic separation appears to have been made 
about 1828, but without success, and very little more was done 
until Krom brought out his air-jig in 1868 ; this found application 
in a few isolated cases, and from that time to the present machines 
for pneumatic separation have been brought out periodically, but 
none have yet secured for themselves a permanent hold upon the 
art of dressing. The latest form is a percussion table, on which 
finely divided mineral is kept in a state of mobility by air currents 
ascending through it, and it remains to be seen whether this will 
answer the expectations of its inventors. The field for pneumatic 
concentration must always be a restricted wne, owing to the fact 
that none but perfectly dry material can be submitted to the 
process, which in the majority of eases involves the expensive 





operation of artificial drying; nevertheless, there are certain 
special circumstances in which pneumatic separation could be 
applied with advantage, provided that a satisfactory machine were 
available. 

I have already said that for centuries the only property made 
use of to effect the se tion of minerals was the difference in 
their densities ; in 1858, however, an entirely new property was 
brought into play for the p , namely, the difference in their 
magnetic susceptibilities. This idea was due to a famous Italian 
engineer, Sella, whose name is well known in connection with the 
Mont Cenis tunnel. He was called upon to treat the iron ores of 
Traversella, in Piedmont, which consist of magnetite containing a 
certain proportion of copper pyrites—the mass carrying 2 to 4 per 
cent. of copper—which interfered with the use of the ore for iron 
smelting. Sella devised a machine carrying rotating electro- 
magnets, by which the magnetic iron ore was separated from the 
non-magnetic copper ore, so that both could be utilised. Other 
machines on similar principles were subsequently devised, and 
to-day one of the main difficulties that beset the mining engineer 
lies in the selection of the most suitable machine for any given 
purpose, out of the vast number with which the market is flooded. 
Attempts have been made to devise magnetic separators without 
moving parts, by the use of polyphase rotating fields, but although 
the idea looks promising, no satisfactory machine on this principle 
has yet been constructed. 

At first magnetic separation was only applied to the naturally 
magnetic ores, magnetite and magnetic pyrites; it was soon, 
however, extended to certain other minerals that can be rendered 
magnetic by heating, such as spathic iron ore, brown hematite, 
iron pyrites, &c. Another form of magnetic separation has come 
to the front. For a long time the method was confined to minerals 
that were naturally or artificially magnetic in the everyday accept- 
ance of that word, that is to say, were capable of being attracted 
by an ordinary horseshoe magnet. F ay had discovered as far 
back as 1845 that numerous bodies, not magnetic in this ordinary 
sense, were nevertheless affected by powerful magnetic fields, but 
it was not until 1896 that this principle was applied to the separa- 
tion of minerals by J. P. Wetherill ; he succeeded in separating a 
series of minerals, all very feebly magnetic, from the somewhat 
more feebly magnetic zinc oxide and other zinc ores of New 
Jersey by the use of very powerful magnetic fields, produced by 
means of electro-magnets with wedge-shaped pole pieces. I may 
point out that no successful wet separator for feebly magnetic 
minerals has yet been devised ; this is a problem presenting 
numerous difficulties, but probably quite capable of solution, and 
at the same time very well worth solving. 

Attempts to utilise other properties of minerals for their separa- 
tion may be said to belong wholly to the present century. Thus 
Messrs. Blake and Morscher in 1901, and Mr. Negreanu in 1902, 
have attempted to use electrostatic methods, depending upon the 
variations in the electrification of minerals due to their varying 
electric conductivities. The former of these two methods has been 
used with success for the dressing of blende in the United States. 

Finally, the difference in surface tension has been empl>yed in 
Elmore’s oil separation process, in the various flotation processes 
devised since the discovery of the principle by C. V. Potter in 1901, 
and applied to the very intractable zinc-lead ores of the Broken 
Hill district of New South Wales, and, finally, in the Elmore 
vacuum process. All these sper seem to depend upon the 
differential adhesive force with which water, oil, or gas cling to the 
surface of different minerals. These methods are still in their 
infancy, and the underlying principles cannot yet be said to be 
properly understood, but already they promise to be of great value 
in recovering valuable material from slimes that are not amenable 
to any other mode of treatment, particularly for treating those 
intimate mixtures of zinc blende and galena that have for so long 
defied the ingenuity of both miners and metallurgists. There are 
grounds for hoping that many of the — that have hitherto 
baffled the ore dresser may be solved by some application of these 
modern methods. } 

The last problem to which I propose to refer, far more briefly 
than its importance merits, is that of winning the earth’s mineral 
wealth with the minimum of risk to the workers, of health, life 
and limb. It may be ‘remarked that coal mining appears to 
be a very healthy occupation, whilst metal mining seems to entail 
a death-rate from disease somewhat above the average, due in the 
main, no doubt, to the prevalence of pulmonary diseases, which 
play a prominent part in the death-rate of metal miners ; thus, in 
1880-83, 62-4 per cent. and in 1890-92, 55-9 per cent. of the total 
deaths amongst metal miners were caused by pulmonary affec- 
tions. The desirability of diminishing the amount of dust pro- 
duced in rock drilling, which appears to be one of the main causes 
predisposing to these diseases, has already been referred to. 
Other improvements will no doubt be brought about more or less 
automatically, as large low-grade ore bodies become-the objects of 
exploitation instead of the richer but narrower veins, where 
hygienic conditions are necessarily far less satisfactory. As long 
ps saat nature remains what it is, rough, strenuous work like 
mining must always be attended by a certain risk of accidents ; as 
long as these are really accidents, that is to say, casualties that 
could not be foreseen or averted, little can be said or done ; such 
must necessarily occur, for example, when handling even the safest 
of explosives by the most approved methods. But we have a 
right to insist that casualties due to ignorance or gross careless- 
ness should be rendered practically impossible, and a broad 
distinction should be drawn between these and true accidents. 
When, for instance, a man sees fit to thaw frozen gelatine in a 
frying-pan, there is nothing accidental about the resulting explo- 
sion, except it be the fact that a man so ignorant or so reckless 
should have been entrusted with so dangerous an explosive. 

A study of the official statistics of accidents at mines shows that 
during the last thirty-five years there has been an improvement, 
though not a very marked one, in the accident death-rate amongst 
mine workers underground in metal mines, whereas during the 
same period the death-rate amongst workers underground in coal 
mines has been reduced to nearly one-half ; so that, whilst before 
1880 coal mining was more dangerous in this respect than metal 
mining, the position is now reversed, and metal mining involves 
greater risk to the miner of a fatal accident than. does coal mining. 
I am using the words coal mining and metal mining in their legal 
sense, as defined by the Mines Regulation Acts, which, though it 
is not scientifically correct, seeing that a mine of stratified iron- 
stone ranks as a coal mine, and a salt mine as a metal mine, is yet 
near enough to the truth for my present purpose. When metal 
mining in the strictest sense is examined, the case is even worse ; 
thus in 1906 the accident death-rate for all workers underground 
in this country was 1-424 per 1000, whilst in Cornwall, which is an 
exclusively metal-mining county, it was as high as 3°63 per 1000. 
No doubt some of the amelioration in the working conditions in 
coal mines has been due to improvements in safety lamps and in 
explosives, but in my opinion it is mainly due to the better train- 
ing and education of the coal miner, and to his better appreciation 
of the dangers of his calling. j 

I hold that the great improvement that has taken place in the 
safety of coal mining is due, to a very large extent, to the Coal 
Mines Regulation Act, which requires a certificate of competency 
before a man is allowed to take charge of a colliery, whilst a man 
is legally entitled to manage a metal mine, whatever his qualifica- 
tions or lack of qualifications may be. The result has been the 
raising of the standa education, and. therewith the standard 
of intelligence, amo’ miners all round, and it is to this fact 
that I ascribe in the main the greater degree of safety that attends 
British coal mining as compared with metal mining to-day. In 
other words, I wish to emphasise my belief that improved tech- 
nical training and improved education, particularly in the scientific 
facts that underlie the practice of his work, form the miner's best 
possible safeguard against accident, and that the solution of the 
problem how to make mining a safer occupation than it is to-day 
will be found in a sounder and more rational system of technical 
training for the miner. 
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LARGE RAILWAY STATIONS. 
No. VII.*—READING, GREAT WESTERN. 

TuHE county town of Berkshire possesses two railway 
stations—one belonging to the Great Western Company, 
and the other to the South-Eastern and ‘Chatham, into 
which the London and South-Western trains run. Both 
stations are situated in the same square and within a 
stone’s throw of each other. 
Reading West on the outskirts of the town. 

The present article refers to the Reading Station of the 
Great Western Company, which is on the main line; 
through it pass more express trains than through any 
other principal station on the Great Western line, seeing 
that it is the first important station outside London. The 


There is also a station at | 





road between the up and down relief lines still remains in 
use as a siding. 

Nos. 1 and 2 bays at the west end of the down main 
platform are used for both arrival and departure. Trains 
to and from Newbury and Basingstoke can enter and 
leave those roads without fouling the main line junction 
at the West box. No. 3 bay and the one at the west end 
of the middle platform are only used for departures. 
bay at the east end of the same platform can be entered 


from the down relief line and trains can depart on to | 


either the up main or up relief line. 
The bay at the end of the up relief platform is used for 


| departure only. In addition to the five running lines there 


are also three goods lines on the north side, at the back of 
the up relief line platform. 











Fig. 1—READING STATION—MAIN ENTRANCE 


trains for Exeter and the West that now travel vid 
Westbury branch off at Reading, and nearly all the 
expresses for Oxford, Worcester, Birmingham, Shrews- 
bury, and the North leave the main line at the junction 
east of Didcot, so that they do not pass through that 
station. 

The Great Western station dates back to the opening 
of the London and Bristol Railway in 1840. Like Didcot, 
Swindon, Gloucester, and many other stations with which 
Brunel was associated, it was of the one-sided type, the 
platforms being on the down side. The up platform was 
ut the east end and the down platform at the west, and 
in the centre of the station was a connection whereby 
up trains had to cross the down main and two sidings to 
get to the platform, and then leave by another connection 
traversing the same roads. For down trains there was 


Fig. 2—MAIN LINE, EAST BOX—INTERIOR 


another connection in the centre of the station, which , Berkshire and Hampshire line. 





Junction to Reading Main Line East Box, a distance of two 
miles. 
There are three important junctions with other lines or 


branches at Reading. The first to be named is the con- | 
nection with the South-Eastern and Chatham line on the | 


south side of the Great Western main line. This is on 
the east side of Reading Station and falls towards the 
South-Eastern line. This is now a very valuable connec- 


tion, asit allows for a through north and south service with- | 


out going through London. On the west side of the station 
is the junction with the Berkshire and Hampshire line, 
over which, since the opening of the linking up lines from 
Stert to Westbury and from Castle Cary to Langport, the 
non-stop expresses to and from Exeter and the West pass. 
The third junction is at Southcote Junction, where the 
Basingstoke branch leads off to the south and leaves the 


The | 


These run from Scours Lane | 


—= 


tion to the junction with the South-Eastern and Chatham 


| line already referred to, cross-over junctions between the 
main and relief lines, and there are similar junctions at 
| Reading West Main Line, Reading West Junction, ang 
| Scours Lane Boxes. This permits of trains being readily 
| crossed from the main to the relief lines and vice yers4 
| and allows for better use of the platform roads. : 
On page 451 is a diagram of the roads and signals at 
| Reading East Main Line. The cross-over junctions haye 

necessarily had to be laid in so as to get the facing points 
| within the limit allowed by the Board of Trade, and this 
| has entailed careful designing. The two lines that enter 
| the relief lines nearly opposite the box are the goods lines, 
| There is a locking frame of 115 leversin this box, of which 
seventeen are spare. The goods yard, as has already been 
said, is connected to the goods line ; but these connections 
those to the loading dock, and sundry others, are worked 
from a separate box—Reading Goods Lines East. Where 
the use of any of the connections at this box would foul the 
main lines the co-operation of the Main Line Box igs 
necessary, and this is provided by means of levers gsuit- 
ably interlocked and “ back locked.” Fig. 2 is a view of 
the interior of the Main Line East Box, and Fig. 3 of the 
exterior. 

On page 451 is alsoa diagram of the roads and signals con- 
trolled from Reading Main Line West Box. This large box 
| contains 185 levers, of which thirty-three are spare, and is 
| at present the biggest frame on the Great Western system, 
|The Berkshire and Hampshire line is that leading off 

towards the lower left-hand side. By the side of the up 
| branch line are the engine shed connections. The 
| engine shed is of the “ round-house ” type, arid is situated 
| in the triangle. The two sets of points in the up relief 
| line at the west end of the up relief platform are worked 
from a ground frame controlled from the Main Line West 
| Box. A cross-over road is provided between the bay 
| lines on the down main platform, and this is also worked 
| from a ground frame and controlled from the same box. 
The station is completely signalled on the standard 
arrangements of the Great Western Company, and al] 
shunting movements are controlled by fixed signals. 

The horse and carriage dock is on the north side of the 
up goods line and opposite the west end of the station. 
It is one continuous dock, but served by two separate 

| sidings, as shown. This is a feature that appealed 
| to us, as less shunting is necessary to get out any particular 
loaded or unloaded vehicle. There are also two mounds 
for end-on loading or unloading of carriages, &c. A 
smaller dock is provided on the down side at the east 
end. 
| othe east ofthe signal boxin this diagram will be noticed 
Caversham-road Bridge. This is a fine piece of work. 
| Ten roads pass over this bridge—the seven passenger 
lines shown, and three goods lines. The bridge is 
54ft. wide, and from the outside of the most northerly 
girder to the outside of the most southerly the distance is 
177ft. There is an opening of 18ft. between the up main 
| line and the middle bay line and another, varying from 
| 8ft. 3in. to 6}ft. 2in., between the up relief line and the 
| down goods. 

The down main platform is 960ft. in length and 25ft. 
between the buildings and the edge. The middle platform 
is 1150ft. in length, 58ft. wide in the open and 20ft. 54in. 
| at the buildings. The up relief platform is 900ft. in length 

and 20ft. wide at the buildings. A plan of the platforms and 
buildings appears opposite. The greater part of those on the 
down main platform form part of the station buildings 
erected some years ago. The drawing speaks for itself 








At Basingstoke a con- 


also passed over the same two sidings and the up plat- | nection is made with the London and South-Western 


form connection just referred to, and led to the down | 
platform. 

It was only as recently as 1898 that the last of this | 
old-time structure was removed. 
the platforms and buildings on the up side were opened, 


to-day, was completed. 


lines and four bay lines at the westend and two at the east. 


The up fast line was originally laid in as a siding, but last | than the main line, and is entered by connections from 
year it was converted into a running line, and the facing | the goods lines. A goods and mineral yard at Coley, on 
the south side of the town, which is to be served by an 
independent line from Southcote Junction, is now also in 
course of construction. 


and trailing connections altered so that trains could pass 
through them at a high rate of speed. The additional 





* No. VI. appeared April 17th. 


In May of that year | 


line. 


At Reading West Junction a direct westerly junction 


between the main lines and the Berkshire and Hampshire 
and the Basingstoke lines has been provided, allowing 
for direct access between the Basingstoke and Berkshire 
and by the end of the year the station, practically as it is | and Hampshire lines and the main lines to the West and 
North vid Didcot. 

There are four through platform main lines, one up| Berkshire and Hampshire linea new station—Reading 
through fast line between the down main and up platform | West—has been opened. 


Near the southerly junction on the 


The goods yard at Reading Station is on a lower level 





Fig. 3—-MAIN LINE, EAST BOX—EXTERIOR 


but one or two small changes have been made in the 
arrangement of the booking hall and offices. The book- 
| ing-oftice lies along the whole of the east side and next 
to the refreshment rooms, and the chief clerk’s office 18 
that marked “ Station master’s book room.” 

The subway is of very ample dimensions. It is 20ft. 
wide with a barrier to separate the luggage from the 
passengers. Under each platform is an opening of an 
extra 25ft. and 30ft. wide, and in one corner is the luggage 
lift. On the down platform side there are the steps to 
the street, and on the up relief side is an independent 
booking-office on the subway level, with a luggage 
weighing machine and sliding gates. There is an 
entrance and carriage drive on this side for passengers 
from and to the north side of the railway, also a foot- 
path, to the right, leading to the river. The subway and 
stairways are lined with glazed bricks and the middle 





At the Reading East Main Line Box there is, in addi- 


platform stairway has a dividing barrier in the centre. 
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This is as seen in Fig. 4 and not as on the plan. The 
main entrance is off the down main platform, and Fig. 1 
is a photographic view of the same. 

From an engineering point of view 
Reading Station is very interesting. 
drawing on page 454 gives particulars 
tion covering the down main platform at the west 
end, where Nos. 1, 2 bays are, and as seen when looking 
west. It will be observed that the right-hand cantilever 
overhangs 17ft. 6in. from the centre of the column. The 
platform edge to the right of the column is that of the 


the roof of 
The centre 
of that por- 





| ° , 
| means of the connection between the Great Western and 


| South-Eastern and Chatham line, already referred to, 
|there is a through service between Deal, Dover, 
| Folkestone, and the,Great Western line, independent of 
| a service between the two companies through Herne Hill. 
| Then over the directly western curve through Reading 
| West Station there is a] service {between the Great 
| Western and Southampton and Bournemouth vid 
| Basingstoke and the London and South-Western. The 
| former trains are’ worked “by the South-Eastern and 
' Chatham engines from the, South to the Great Western 


Fig. 4—VIEW OF MIDDLE PLATFORM-—LOOKING WEST 


down main, and that on the left is No. 1 bay. The 
platform edge on the extreme left is No.2 bay. There 
are twenty-three columns or pairs of columns on the 
down platform, and they are fixed at 33ft. centres. Fig. 4 
is a photographic view, looking west, of the roof on the 
middle platform, and on page 454 is a cross section of 
the roof in the centre of that platform. The platform 
edges shown dotted are those of the bay lines at each end 
of the platform. The bottom figure on page 454 is a 
longitudinal section of the roof over the bay lines. The 
roof over the centre of the station is carried by twenty- 
three pairs of column fixed at distances apart varying 
from 15ft. 3in. to 17ft. 9in. There are nine pairs of 
columns over the bay line at the west end, fixed at 33ft. 
centres, and nine pairs at 30ft. 6in. centres over the bay 
at the east end. On the up relief platform there are 
twenty-seven single colamns at 16ft. 6in. centres; and at 
the east end, from the buffers of the bay line, eight single 
columns, 33ft. apart. The roof is covered by 50,500 
superficial feet of Rendle’s “ Invincible” glazing. 

The station is lighted by gas, and as the illumination is 
most satisfactory, we went carefully into the question. 
It appears that when the present station was about to be 
opened the question of lighting it by electricity was con- 
sidered, but ultimately gas with incandescent mantles 


was adopted—the first large installation of that system | 


in a passenger station on the Great Western. Squat hexa- 
gon suspension lamps under the verandah, similar to those 
used for flat flame burners, are fixed about 40ft. apart. 
subsequent work square lamps with convex reflectors have 


been used as the Great Western standard. The Welsbach | 
“C” burners with 8in. chimneys—two in each lamp—were | 
replaced in 1905 by single burners by Messrs. Sugg with | 


3}in. mantle protectors, and they gave an equal light and 


yet saved 24 cubic feet of gas per hour per lamp. Duplex | 


burners are provided at ticket barriers and other 
important points where more light is required. Over 


200 burners were saved by this change, which did not | 


affect the efficiency of the lighting, and there are now 
382 lamps with a complete system of by-passes whereby 


all the lamps can be turned down in groups between trains. | 


The lamps in the yard used 32 cubic feet of gas per hour, 
but after being converted to Sugg’s “ Devonport,” and 
using duplex incandescent burners, only 10 cubic feet per 
hour per lamp are consumed, a saving of no less than 
22 cubic feet. The shocks caused by shunting engines, 
&c., were overcome by an efficient anti-vibratory device 


by which the burners are suspended from a spiral spring | 
over the top of the lamp. The refreshment rooms are | 


equipped with inverted incandescent burners with 
ornamental shades and fittings. 

A water column is fixed between No. 3 and No. 2 bay 
line and at the ends of the down main and down relief 


lines and between the up relief and No. 6 bay and the up | 


main and No. 4 bay. 
on the four main lines under the station roof, so that 
engines can get water without taking their trains up to 
the end of the platform, and so far from the station 
buildings. 


During the winter months the down service is as | 
follows :—Seventeen expresses passing without calling, | 


37 through trains, 14 arrivals, 27 departures, and 1 slip 
coach. The up trains are:—Sixteen non-stop expresses, 
30 through, 29 arrivals, 12 departures, and 11 slips. By 


Tn | 


Additional columns are also fixed | 


station and vice versd, and the latter by the London and 
South-Western on their own line. 





THE NORTHERN LABOUR DISPUTES. 

THE trouble with the shipwrights, joiners, drillers, &c., at 
the shipyards on the North-East Coast is more serious than 
ever. The trades mentioned have been on strike for nearly 
fifteen weeks against a reduction which all the other trades 
agreed to at the outset, and all endeavours to get the men 
back to work have been futile. Last week a further vote was 
taken by the men’s executives as to whether the dispute 
should be settled by arbitration, or whether the demand of 
the employers of 1s. 6d. per week reduction should be agreed 
to, the result of such voting to be communicated to a con- 
ference with the employers, which was held at Carlisle last 
Friday. It was reported to the masters that there was a 
very large majority for a settlement by arbitration. But that 
was tantamount to another rejection of the employers’ 
terms, for it was well known by the Executive and by the 
men themselves that the masters were not prepared to submit 
the matter to arbitration. It was simply obscuring the issue 
to ask the men to ballot on arbitration ; the question was 
really nothing more than the acceptance or non-acceptance 
of the 1s. 6d. per week reduction. It was simply a waste 
of time to spend a whole month in balloting on such an 
issue when the Executive had been told emphatically that 
the masters would not agree to arbitration—indeed, they 
| could not well do so, when nearly all the other men at the 
shipyards had accepted the reduction. The employers have 
therefore had to carry out their threat of a general lock-out of 
members of the societies whose members are on strike at the 
| federated yards on the North-East Coast. These notices will 
take effect from to-morrow. The notices relate to members 
| of the Amalgamated Society of Carpenters and Joiners, Asso- 
| ciated Carpenters’ and Joiners’ Society, Associated Ship- 
| wrights’ Society, Wear Shipwrights’ Society, Amalgamated 
| Union of Cabinetmakers, National Amalgamated Furnishing 
Trades Association, and Amalgamated Society of Mill 
Sawyers, Wood-cutting Machinists, and Wood Turners. The 
notices will operate, not only on the Tyne, Tees, and at the 
Hartlepools, where the strike has been so long in progress, 
but will extend to the Clyde, Wear, Barrow, Birkenhead, 
Leith, Dundee, Aberdeen, and Hull. The area of the dispute 
is thus very much extended. The Wear was previously out- 
side the strike area, because of the existence of a Conciliation 
Board, which, on the initiative of the employers, was dis- 
solved on Monday of last week. It is calculated that the men 
have already lost over £200,000 by their strike. The yards 
| will, of course, not be closed, for work will be found as long as 
| possible for the platers, boilermakers, and others of the 
| twenty-two trades who accepted the reduction and have no 
| dispute with the employers. It is quite uncertain how long 
| the yards can be kept going -in such circumstances as the 
| present. With the object of making another effort to end 
the strike and avert a lock-out, the Board of Trade has inter- 
vened, and on Wednesday Mr. Wilson Fox, of the Board of 
Trade, discussed the whole question with Sir Andrew Noble, 
of the Elswick works, but it is understood that the Board 
could see its way to do nothing at present. 

The strike of engineers at the shipyards on the North- 
East Coast is apparently no nearer a termination than it was 
| last week, though it is now nearly three months since the 

men went out. In this case it was the masters and not the 
men who favoured a settlement by arbitration, the’men 


rejecting the proposal on the ground that they could not 
agree to any proposals for settlement which left opon the 
possibility of the enforcement of a reduction of wages. Tho 
men are now urging that a minimum rate of 36s. per week 
should be established, not to be altered for a period of two 
years. Of course, employers could not entertain such a pro. 
posal, and matters are at a deadlock. 

The Board of Trade has intervened in the case of the men 
on the North-Eastern Railway, and Mr. R. Bell, the secretary 
of the Amalgamated Society of Railway Servants, has there. 
fore stayed the issue of the notices which he was ordered by 
the All-grades Committee to send in intimating that the men 
would cease work on May 4th if their demands were not 
granted. Some of the men have assumed a very warlike 
attitude, especially those at Newcastle, and at several meet. 
ings Mr. Bell has been openly accused of sheltering behing 
the Board of Trade. Public opinion, however, is altogether 
against the strike called for by the All-grades Committee, 
especially when the directors of the North-Eastern Railway 
are agreeable to the establishment of a board of conciliation 
which shall take into consideration all the demands made by 
the All-grades Committee. This latter body seems to be 
somewhat unreasonable in its attitude—it not cnly rejected 
the Board of Trade scheme, which has been adopted by 
almost all the other companies, but even a moe agrecable 
method of conciliation offered by the North-Eastern ofticiale 
has been declined. A meeting between the general managers 
of the North-Eastern Railway and the All-grades Committes 
with Mr. R. Bell was fixed for yesterday—Thursday. 


NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty : 

Eugineer-Captain.—J. W. Hole, to the Victory, addition»), fi r 
oil fael course ; J. W. Hole, to the President, additional, for « 
month’s instruction in turbine machinery. 

Engineer-Commanders. —E. F. Sparks, to the Mars; H J. Coad, 
to the Vernon and E . cellent, additional, for T. and Hyd. courses; 
B. J. Watkins, to the Ramillies, additional, for the Royal Oak ; 
A. E. Atkins, to the Perseus ; G. E. Bench has been placed on the 
Retired List at his own request ; C. Broadbent, to the Challenger, 
temporary, on recommissioning ; W. R. Lawton, to the Vindictive, 
on recommissioning; W. J. Graham, to the Canopus; C. G, 
‘Taylor, to the Espiegle, additional, for R.N. College, Dartmouth, 
for charge of workshops and engineering instruction ; E. A. Short, 
to the Cumberland ; H. W. Metcalfe, to the Brilliant, on recom- 
missioning ; T. H. B. Bishop, to the Europa, additional, for the 
Amphitrite, on aang pics F H. B. T. Cox, to the Pembroke, 
additional, for drafting and mobilising duties ; J. T. Purkis, to the 
| Edgar, for the Hawke ; G. A. Haggarty, A. Hills, W. W. Putting- 
| ham, F. T. George, and H. Hawkins, to the Vernon and Excellent, 
| for T. and Hyd. courses ; P. T. Crichton, to the Bacchante. 

Engineer Lieutenants.—S. F. Coopper, to the Racer, additional, 
for Osborne College ; C. G. Ham, to the Mercury, additional, for 
instruction in submarines ; L. W. Swift, to the Edgar, additional, 
for the Crescent ; E. H. T. Meeson, to the Tenedos, for instruction 
of boy artificers; W. 8. Reid, to the Blenheim, additional, for the 
Exe; H. P. Mackenzie, to the Adventure ; 8. C. Whyham, H. JJ. 
Lamb, F. N. Barker, to the Vernonand Excellent, lent, for T. and 
Hyd. courses ; A. E. Drought, to the Tamar, additional, for the 
Whiting ; F. A. Fletcher, to the Blenheim, additional, for the 
Gala; J. K. Corsar, to the Hampshire; W. A. Bury, to the 
Terrible ; W. H. Murray, to the Sapphire, additional, for the Kale ; 
E. Cole, to the Blenheim, additional, forthe Ure ; C. B. Sheppard, 
to the Vivid, additional, for the Defence ; F. Ranken, R. G. King, 
H. Wormell, to the Natal, on recommissioning ; (. H. E. Taylor, 
to the Argonaut ; C. M. Weeks, R. A. Howley, to the Lancaster, 
on recommissioning ; J. R. Hoddinott, to the Perseus, on recom 
missioning ; A. J. Butler, to the Pandora, on completing ; H. F. 
Russell, to the Foresight ; A. H. A. Dowman, to the Canopus, on 
completing; J. W. Hopkyns, to the Wildfire, additional, for the 
Endymion; T. W. Richards, to the Edger, additional, for the 
Crescent ; R. B. Davis, to the Blake, additional, for the Wolf ; 
F. E. Lamb, to the Hecla, additional, for the Star, on commission- 
ing; H. D. Robinson, to the Triumph; L. H P. Hammond, to 
the Sapphire, additional, for the Doon; C. J. M. Wallace, to the 
Hecla; T. E. Hughes, to the Encounter ; C. J. Gregg, to the Circe ; 
J. A. Paterson, to the Blenheim, additional, for the Cherwell ; 
C. Barker, to the Blenheim, additional, for the Welland ; A. Berry, 
to the Vivid, additional, for the Indomitable ; F. W. Bromley, to 
the Brilliant, on recommissioning ; J. P. Leahy, to the Speedwell ; 
A. Knothe, to the Albemarle ; C. J. B. Stoneman, to the Vivid, 
additional, for the Swift, and for service on staff of Admiral 
Superintendent of the district ; H. Hodson, to the King Alfred ; 
F. J. Drover, to the Wildfire, additional, for the Trafalga ; H. J. 
Little has been promoted to the rank of Engineer Commander, 
with seniority. 

Engineer Sub-Lieutenants.—J. W. Phillips, to the Patrol, tem- 
porary ; E. C. Neligan, to the Triton, on recommissioning ; k. C. 
Kinnear, to the Argyll; R. H. G. Boddy, to the Brilliant, on re- 
commissioning ; T. E Aitkenhead has been promoted to the rank 
of Engineer Lieutenant—permanent list—with seniority ; W. V. 
Kennaway, tc the Vivid, additional, for the Indomitable ; J. D. 
Sturrock, to the Natal, on recommissioning; J. F. Dodd and 
E. G. Sanders, to the Lancaster, on recommissioning. 

Artificer Engineers R. W. Stewart, J. ¥. Medhurst, and M. 
Angus have been promoted to the rank of Chief Artificer Engineer, 
with seniority. 


Ne 








Giascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. The 
members of this Society paid a visit on April 25th to the works of 
Weldless Chains, Limited, Coatbridge. Mr. A. G, Strathern, tho 
managing director, explained the methed of manufacture |) 
which weldless steel chains were produced from bars of cruciform 
section. Several bars were heated and passed through a powerful 
stamping machine, which impressed the form of the chain link on 
each web of the bar at the rate of fifty feet in four minutes. The 
machines employed in the succeeding processes were also shown in 
operation and tests of the finished chain were made. A visit was 
afterwards paid to the works of William Baird and Co., Limited, 
Gartsherrie, where an interesting inspection of the plant for the 
production of pig iron was made. 

GREENOCK AND NAVAL WorK.—Scott’s Shipbuilding and Engi- 
neering Company, Greenock, which has long participated in 
engineering work for naval ships, one of the latest contracts 
executed being the machinery for the armoured cruiser Defence, 
is at present actively entering upon the construction of the 
engines and water-tube boilers of the Babcock type for the battle- 
ship St. Vincent, being built in Portsmouth Dockyard, the order 
for which it received early in the year. The engines, whicl: 
will be of the Parsons turbine type, will indicate 24,500 hor-e- 

sower, and they are to be produced with considerable expedition. 

he company has contracted with Sir William Arrol and Co. for 
the speedy erection of extensive new shops in which the manufac- 
ture, under licence, of the heaviest class of turbine machinery will 
be carried on. The principal shop will be 300ft. in length, and 
will be equipped with an electrically-driven overhead crane and 
the most modern and capable machine tools specially adapted for 
the work of turbine construction, For the St. Vincent the 
company will supply eighteen Babcock boilers and about fifty sets 
of auxiliary machinery for various purposes on board, 
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RAILWAY MATTERS. 


Tux Chicago City Railway Company has put into 
, vice fifty new pay-as-you-enter cars on its State Street line. 
This makes 300 pay-as-you-enter cars which the company has in 


in addition to 100 more which it has under con- 





operation, 
struction. : 

[vis officially announced by the New York, New Haven, 
Hartford Railroad that it has now 83 trains in operation 
electrically on week-days between New York and Stamford, and 
33 on Sunday. Before July 1st it will have its full complement 
of new electric engines, and then all trains between the two points 
will be operated by electricity. 

\ wexTinG of the frontagers of the Edgware-road 
section of the projected tube railway from Victoria to Cricklewood, 
nia the Marble Arch and Edgware-road, has unanimously passed a 
resolution approving a memorial, bearing 30,000 signatures, in 
favour of the immediate construction of the line, for which 
parliamentary powers have long been granted. 


Ir is not generally known, says a contemporary, that 
the old Bury single locomotive, No. 36, which was built in 1847, 
js stored away at the Cork running sheds. This historic engine 
was renovated in order to be shown at the exhibition at Cork in 
1902, end was painted a bright green, with the domed fire-box 


and 


olished. The engine looks exceedingly smart, and the Great 
Fouthe rn and Western authorities are to be congratulated on 
their preservation of this interesting relic. 


H.M. Minister at Buenos Ayres reports, says the 
Board of Trade Journal, that the treaty agreement made in May 
last between the Argentine and Bolivian Governments, regulating 
the prolongation of the Central Northern Railway into Bolivian 
territory and the construction of the line from Tupiza to Potosi, 
has been duly ratified. Under the arrangement, the Argentine 
Government will construct the line, which will be redeemable by 
the Bolivian Government at their convenience. 


Ar a meeting of Midland Railway enginemen and 
guards at Birmingham last Tuesday a resolution was passed 


yoous 

eons with concern and regret the attitude of the company in 
compelling men to lodge away from home a second time at any 
place where they could get relief instead of allowing them to travel 
home as passengers, as was the case with other companies. A 


second resolution urged the men to commence an agitation for 
additional expenses and allowances when they were lodging away 
from home, 

Tue British Vice-consul at Novorossisk states that it is 
reported to have been finally decided to commence the construction 
of a new bra: ch railway line from Armavir or Vassourinsky through 
Maikop in the Kouban district to Touapse, a small port about 200 
miles from Novorossisk. It is also reported that the port of 
Touapse is to be considerably increased, and that the harbour is to 
be adapted for the accommodation of ocean-going steamers. This 
new line will also cpen up the oilfields of the Kouban district, 
about 50 miles distant from Touapse. 


Tur Midland Railway Company proposes to introduce 
next June a number of rail motor services on some of its branch 
lines. Each unit will consist of a tank engine between two 
coaches. The driver will have a compartment at each end of the 
train, from which there will be a mechanical arrangement con- 
trolling the engine, which will only carry a fireman on the foot- 
plate. It is proposed te run the new motor services. between 
Sheffield and Doncaster, Wakefield, and Sandal and Walton, 
Bedford and Northampton, and Bedford and Hitchin. 


Tuer Coney Island and Brooklyn Railroad, which pro- 
poses to build its line between Prospect Park and Coney Island, 
five miles distant, is seeking permission to convert the track into a 
‘park bed” by sodding between the tracks. The purpose is to 
better the appearance of the roadway, and to make it impossible 
for teams to use the tracks, Coney Island Avenue, on which the 
line runs, being very wide. Building according to the new plans 
will also permit high-speed service between the Park and the 
Island. The cost of the proposed ‘‘ park ” is estimated to be some 
£55,600. 

THE corrosive action of smoke and steam from loco- 
motives on steel bridges was commented on in a recent report by 
Professor George F. Swain to the Massachusetts Board of Railroad 
Commissioners. A study of street railway bridges over steam 
railways showed a number which had been greatly reduced in 
strength by this cause. Professor Swain recommended careful 
and frequent examination, and stated that no paint is proof 
against this action, and that the only safe and permanent plan 
appears to be to encase the steel in concrete or some other material 
that will not corrode. 


Tue Philadelphia Rapid Transit Company has made a 
contract for hauling ashes and street dirt at night from the central 
district of the city to the dumping grounds, and has constructed 
eight special ash cars for the purpose. The city ash contractors 
have erected a large central dumping station, to which the ashes 
and dirt are brought by wagons. An inclined wagon road leads 
from the street level to a platform on the inside of the building, 
from which the wagon loads are emptied into the ash cars. The 
station is so constructed that four cars of 21 tons capacity each 
may be loaded in at one time. 


Ow1ne to the reports the Canadian Board of Railway 
Commissioners has received from its inspectors relating to the 
poor condition of the headlights on a number of locomotive engines 
in use on the different railway systems in Canada, the Board, 
states the Canadian Engineer, has had under consideration the 
advisability of requiring the railway companies subject to its 
jurisdiction to use an electric system of headlights, or some other 
good system that will give satisfactory light for the protection of 
life and property. Through its secretary, Mr. A. D. Cartwright, 
the Board is requesting suggestions, in writing, with reference to 
such a proposal, 

ARGENTINA has passed a general railroad law, which 
will form the uniform basis of all charters granted hereafter by 
the general Government—there are a few State charters—and 
under which it is intended to bring the older companies as the 
provisions of their old special charters expire. By the new law 
the railroads will pay 3 per cent. of their net earnings, in lieu of 
all other taxes, and the proceeds of this tax will be used only for 
the construction and maintenance of roads and bridges, and par- 
ticularly of roads leading to the railroad stations. Plans for work 
for which these expenditures are to be made are to be submitted 
to a commission consisting of the managers of the railroads. 


_Durine the latter part of last month the construction 
of the Amur railway in Siberia, which, as stated by the assistant 
to the Russian War Minister, although involving large expenditure, 
will greatly promote Russian civilisation and military power, was, 
as we have already reported, recently consented to by the Duma. 
This railway is to connect the town of Stretensk on the Schilka to 
Chabarowsk on the Amur, and its cost without station buildings 
and rolling stock is put down at 215 million roubles. The project 
also includes the provision of a shipbuilding yard, which is to cost 
16,005 roubles. The details of this project, which were announced 
by the Minister of Ways, General Schaufuss, in a long speech, 


Were closely followed by large numbers of prominent military 
men and engineers. It was stated that no foreigners would be 
employed and that no foreign material would be used in building 


the line. The Minister advocated the employment of soldiers 
and Siberian convicts, 





NOTES AND MEMORANDA. 


EXTENSIVE deposits of bauxite have been discovered in 
Central Georgia, three miles east of McIntyre, Wilkinson County. 
At least 100,000 tons of ore are said to be in sight, and water for 
power and other purposes is abundant. 


Iris reported from Paris that all French submarine 
boats are soon to be equipped with detachable telephone buoys. 
With this device aboard, should an accident be met with and the 
boat sink to the bottom, the buoy can be sent to the surface and 
thus attract attention. Communication can then be established 
and means taken to accomplish rescue. 


In past years little attention has been paid to olive oil 
production in Uruguay, but there are now signs that ina few years 
time it will attain considerable importance. The farmers are 
showing increasing interest in planting the tree, between forty and 
fifty thousand having been put in in 1906. The price of the oil 
varies, according to quality, from 15s. t> 20s. per 10 kilos. (22 lb.), 
in tin cans. 

Tue production of aluminium has increased rapidly 
during the last few years in the United States, but at present it 
is being carried on by only one firm. However, this metal is likely 
to be produced in much larger quantities when certain patents 
expire early in 1909. It is stated that already several companies 
are preparing to make it. The price, which at the beginning of 
1907 was 1s. 6d. per lb., rose to 2s, 1d. in April, but fell to 1s. 7d. 
at the end of the year. 


CastinG threaded holes, says an American contem- 
porary, is a growing practice among certain machine and manufae- 
turing concerns, being accomplished by inserting in the moulds 
threaded wrought iron nuts properly secured by means of projec- 
tions from the cores. They may in this way be very exactly 
placed and obviate the necessity of drilling and tapping operations, 
while the wrought iron threads have greater strength than threads 
tapped into the cast iron. 

Bap roads, dear petrol, and loss of wealth in the Cuban 
war, have all contributed to the slow development of the motor 
business in Spain, where motors are still essentially an article de 
/uxe, and for commercial purposes are practically unknown. 
Moreover, as regards Madrid itself, which is the t. market 
of Spain, the city covers but a small area, and is surrounded 
by somewhat desolate country and doubtful roads, while the 
streets of the town itself are, as a rule, peculiariy unsuited to 
rapid locomotion. 


In the new gun factory at the Parkhead works of 
William Beardmore and Co., Limited, preparations have now been 
entered upon for the construction of the first 12in. naval gun that 
has ever been made in Scotland. The weapon is to be built in 
execution of a preliminary order received from the British 
Admiralty. The 12in. wire-wound gun fires a projectile weighing 
850 1b. The value of such a weapon is set down at about £22,500. 
When the Admiralty have satisfied themselves of the efficiency of 
Messrs. Beardmore’s factory, it is anticipated that more orders 
will come to Glasgow for such weapons. 


Tue Morro Velho mine is the deepest gold mine in the 
world. It has been worked by the St. John del Rey Mining Com- 
pany, Limited, since 1830. In 1868 the timbering of the old mine 
was burnt out, and in 1886 the mine caved in. Under the present 
superintendent, Mr. Chalmers, the mine was reopened in 1889, 
and, in spite of great difficulties and expenses, work has proceeded 
until the lode has been intersected at a depth of 4264ft. Among 
many interesting features are the pneumatic hammer drills used 
and the Chalmers-Wilder oxygen process, which extracts 70 to 
80 per cent. of bullion from the ore in four hours. 





A suort time ago the Natal Government purchased 
some steam ploughs at a cost of £7000 for the purpose of assisting 
those farmers who had either lost their cattle and mules through 
East Coast fever or who had not sufficient capital to develop their 
lands. Recent trials of these ploughs, however, have, it is said, 
left much to be desired. The country as a whole is, it is 
stated, unsuited to the working of steam ploughs. Moreover, the 
working cost makes their use prohib tive, while the number of 
farms large enough agriculturally to use the ploughs successfully 
is proportionately small in comparison with other countries where 
steam ploughing pays. 

A metHop of photographing the vibrations of a thin 
india-rubber membrane when acted on by the tones of the human 
voice, which has been invented by Dr. M. Marage, was recently 
described by him before the Paris Academy of Sciences. A small 
mirror is attached to the membrane, and a beam of light is 
reflected from it upon a band of sensitised paper slowly moved by 
a small electromotor After receiving the imprvssion the photo- 
graphic paper is drawn by the motor through two developing 
baths, and finally into a fixing bath. There is nothing strikingly 
novel in the method, and the examples of the results given in the 
paper published in the Comptes Rendus of the academy do not 
seem to be clear or to give much information. 


OBSERVATIONS were made some little time ago at the 
Astrophysical Observatory on the Pic du Midi, at an altitude of 
2877 m., to measure the electrical charges induced by the sun and 
moon, and’ the differences between the variations of the solar 
potential and that of the ground. It was found that the sun 
induced a positive electric charge, which is greater when the air 
traversed by the solar radiation is dry, and which is entirely 
absorbed by any cloud which may pass in front of the solar disc, 
or by layers of humid air. The solar charge varied from 1 to 6 
volts per minute. The moon produced a similar positive electri- 
fication. Variations of the ground potential are much more 
intense at high altitudes than at the earth’s mean surface-level, 
approaching in some cases to 400 volts per minute, 


Tue subject of apprenticeship is at present attracting 
some attention in France, where the scarcity of good workmen, 
resulting from the neglect of the proper training of apprentices, is 
now being felt. Mr. Latapie, secretary of the Metallurgical 
Federation, points out that there is a tendency among French 
masters to make the apprentice a mere errand boy, and that this 
system, if profitable to the employer for the time being, is disas- 
trous eventually. Mr. Latapie thinks that the employers’ associa- 
tions, the trades unions, and the municipalities might collaborate 
in organising a thorough and —— solution of the question. In 
one large city of Northern France, he states, the trades unions 
have taken up the question with some success, employers allowing 
their chief engineers to act as teachers in the schools. 


Some time ago Herr S. Eisenstein gave an account in 
the Elektrotechnische Zeitschrift of experiments initiated in 1904, on 
the arc method of producing oscillations. Among the more 
interesting practical points, he tried at first to use the choking 
coils for the purpose of producing an arc-extinguishing magnetic 
field, but the result was to cause the are constantiy to wander 
about, while the frequency also was variable. Poulsen’s steady 
magnetic field was therefore reverted to ; it was, however, found 
better to employ a loose coupling instead of the close coupling 
advocated by Poulsen. Experiments with compressed gases as 
the arc-surrounding medium were briefly indicated. For wireless 
telephony an arrangement based upon the magnetising effect of 
the microphonic current when passed through the field coils of the 
dynamo supplying current to the are was described by Herr 
Eisenstein. It was found better to employ the demagnetising 
effect as being more rapid; it also gave better reproduction of 
speech. The arrangement can also be used for wireless telegraphy, 
by including an interrupter. 





MISCELLANEA. 


WE are officially informed that the Home Secretary 
has appointed Mr, R, A. 8. Redmayne, Professor of Miring in 
Birmingham University, to the newly created post of his Majesty's 
Chief Inspector of Mines. Professor Redmayne will take up his 
duties at the beginning of this month. 


Comp.arnts have been made of the lack of uniformity 
of weights and measures in India. For instance, at Cawnpore 
the maund has several weights, according to the article set, 
whilst the maund for one article varies in different parts of 
India. These are some of the small worries which dealers have 
to endure. 


NEGOTIATIONS are in a forward state for the acquisition 
by the Admiralty of some 300 acres of additional ground at 
Rosyth for the erection of a large explosives factory. The pro- 
posed site of the factory is about two miles westwards from the 
Admiralty’s present western boundary at Rosyth, and consists of 
cultivated land. 


Tue Gaceta publishes the specifications and conditions 
of the tender for the building of the squadron and for the recon- 
struction of the arsenals at Ferrol and Cartagena.’ ~ The contract 
is only open to Spanish firms or foreign firms having works in 
Spain. e Act of January 7th, 1908, for reorganisation of the 
fleet, provides for the construction of four ¥attleships, three 
torpedo destroyers, twenty-four torpedo boats, and four gunboats, 
together with a dry dock at Ferrol, the whole to cost about 
£7,200,000. 

Tue Cunard liner Mauretania, from New York, arrived 
at Queenstown last Monday evening after a passage of five days 
one hour fourteen minutes, having steamed at the rate of 24-19 
knots for ths voyage. The liner would, so it is stated, have 
reduced this time by two hours had not a dense fog been encoun- 
tered along the south coast of Ireland. As a consequence of fog 
in the Channel, the entire mail was landed at Queenstown and 
despatched by special through service v4 Dublin to London. 
Last Friday, April 24th, the Mauretania covered 579 nautical 
miles, which is a record. 


Durine the past few years the question of training 
young men as apprentices for the Belgian mercantile marine has 
aroused considerable interest in maritime circles, especially at 
Antwerp. According to Belgian law, a man must have two years’ 
experience in ocean navigation before he is allowed to undergo his 
first examination, and, in order to fultl this condition, numbers 
of young men have for some years past shipped as apprentices in 
British or German ships, some of them resigning after the first 
voyage, others continuing and eventually succeeding in obtaining 
certificates as officers or masters. 


THE importance of establishing a system of submarine 
signalling in the English Channel was very prominently brought 
to the front by the Plymouth Chamber of Commerce last year, 
during the chairmanship of Mr. Orlando Davis, and at the instance 
of the Plymouth Chamber, a resolution on the subject was passed 
by the Associated Chambers of Commerce. The system has been 
fitted to the East Goodwin Lightship, and also to some of the 
lightships off the French and Dutch Coasts, but it has not yet 
been extended to the Eddystone or the Wolf Rocks, where, 
oar. it is wanted more than in almost any of the points of the 

estern Channel. 


Tuer Home Secretary recently received, at the House 
of Commons, a deputation from the match manufacturers of the 
United Kingdom, who urged that instead of the stringent regula- 
tions recently proposed by the Home-office, the trade would 
welcome the entire prohibition of the use of poisonous phosphorus 
in the manufacture of matches, and that the importation of such 
matches should be forbidden. Mr. Gladstone, in reply, said he 
would carefully consider what the deputation had urged, but 
reminded them that difficulties would arise in carrying out their 
views, because both legislation and international negotiations 
would be necessary for the purpose. 


“THe coal-carrying fleet belonging to the United 
States are a disgrace to any nation,” says the Marine Journal, 
‘in consequence of their small carrying capacity, old age, and 
predominant foreign origin. They are eighteen in number, only 
one having a carrying capacity of 000 tons, three 4000 tons, three 
3300 tons, eight of an average of 2500 tons, one of 1400 tons, and 
one of 1000 tons capacity. Some of these vessels are relics of the 
American-Spanish War, and all show the absolute weakness of the 
Navy Department in this line in their inability to carry coal to its 
fleet any great distance from an American cvaling port. At the 
present time the navy needs colliers more than it does battleships. 
In fact, we are building a powerful navy and neglecting the neces- 
sary auxiliaries thereto.” 


AccorpinG to the Electrician, it has now been decided 
to substitute electric motors for steam-driven machinery in the 
colour and sail lofts in the South Yard, Devonport. Special 
branch leads are being taken into the buildings from the main 
cables. There is a 10 brake horse-power motor on the second 
floor for driving the heavy machines, and two of 5 and 24 brake 
horse-power respectively on the upper floor for driving the colour 
and carpet sewing machines. The substitution of electricity for 
steam will greatly conduce to the comfort and convenience of the 
workpeople, and it is expected that the installation will be in 
working order by June. Two additional underground extensions 
of the telephone system of the North Yard are in progress to- link 
up the exchange with the flag captain’s and engineering manager’s 
offices respectively. 


Aw electric omnibus of the type which is now beitg 
used in London, having been ordered for public passenger service 
by the Brighton and Hove Omnibus Company, was the subject on 
Sunday of an experimental trip. The object of the trial was to 
demonstrate that this type of omnibus is capable of carrying from 
London to Brighton a full complement of passengers with only one 
charge of electricity. The vehicle, which left the Strand in the 
morning, made good progress to Redhill, where a stop had to be 
made owing to the overheating of one of the axles. Later over- 
heating again occurred, and readjustments were again necessary. 
The stoppages were no doubt due to the fact that the omnibus 
was a new one, and that the running gear was not so perfect 
as it will be after more use. - The result, however, was, we 
understand, considered satisfactory as far as demonstrating the 
adequacy of the electric power for the journey along the Brighton 
road, 


AccorpinG to the Berliner Tagebiatt, the new British 
Patent Law has had a very serious effect on German industry. 
The German Patent Law also requires that an article must, to a 
certain extent, be manufactured in the country if itis to enjoy 
the protection provided, but the journal declares that this provi- 
sion is interpreted very liberally. It urges the conclusion of a 
treaty regarding patents with Great Britain on the lines of those 
existing with Italy and Switzerland, whereby the penalty of with- 
drawal of protection from a patented article not: made-in the 
country in which it is sold is not enforced if the article comes from 
one of the countries which are parties to the treaty.” In this 
connection the Tageb/att understands that the German Govern- 
ment are taking steps to come to an arrangement with the United 
States on the subject of patents, in view of the movement in 
America for Federal legislation requiring patented articles to be 
manufactured in the United States on the pain of forfeiture of 
patent rights, 
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REPLIES. 


RK. C. H. Prolonged contact with hot water pipes at a temperature of 
about 250 to 0dey. Fah. is considered dangerous, and many fires in 
skirtings and so on have been ascribed to that cause. The incessant 
heat appears to drive every drop of moisture out of the wood and render 
it peculiarly liable to ignition. It is advisable to cover wood in close 
proximity to pipes with sheet metal or cover the pipes with a non- 
conducting layer. 

Execrric (Birmingham).—(1) The weight of a cubic foot of CO, gas at 
Odeg. Cent. and 760mm. of mercury is 0°1231b., so your 28 1b. at 0 deg. 
Cent. and 760mm. fills 227°5 cubic feet, or allowing for expansion due 
to increase of temperature so as to bring it to normal—62 deg. Fah.— 
say, 230 cubic feet. At 41b. this volume will have decreased in the ratio 
of 18°7 to 14°7, so that the final volume at 41b, above atmosphere and 
62 deg. Fah. is, say, 181 cubic feet. (2) The brake horse-power of a 
motor is the power available at the shaft of the motor; the electrical 
horse-power is the number of watts—volts x ampéres—supplied to the 
motor divided by 746. 
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Tut Ratway Civs.—Thursday, May 7th. 
2.45 p.m. train, Leicester (Mid.) to Bardon. 

Rovat Instirution or Great Brirais.—Friday, May 8th, at 9 p.m.’ 
at Albemarle-street, Piccadilly, W. Discourse, “Ice and its Natura! 
History,” by John Young Buchanan, M.A., F.B.S., M.R.L 

Roya Society or Arts. — Wednesday, May 6th, at 8 p.m., at John- 
street, Adelphi. Ordinary meeting. ‘‘The Gramophone, and the 
Mechanical Recording and Reproduction of Musical Sounds,” by Lovell 
N. Reddie. 

Tue InstiruTiION OF ELEcTRICAL ENGINEERS. —Thursday, May 7th, at 
8p.m., at the Royal Society of Arts, John-street, Adelphi, W.C. Ordinary 
general meeting. Paper, ‘‘The Manufacture of Electrical Condensers,” 
by G. F. Mansbridge. 

Society or ENeGInEERS.—Monday, May 4th, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary meeting. Paper, ‘“‘The 
Design and Waste and Wear of Whee! Teeth,” by Prof. R. H. Smith, 
A.M.LC.E., M.LM.E., M.LE.E. 

Civis AND MECHANICAL EnoinzErs’ Society. — Thursday, May 7th, at 
8 p.m., at Caxton Hall, near St. James’s Park Station, Westminster, S.W. 
Paper, ‘ Abbreviated Formule for Structural Engineers,” by Mr. E. 
Fiander Etchells, F. Phys, Soc., M. Math. A., A.M.LM.E. 


Visit Bardon Hill Quarries. 





DEATHS. 


At Southport, SamugeL Lees MILLINGTON, for many years a member of 
the firm of Messrs. William Millington and Co., of the Summerhill Iron- 
works, Prince’s End, Tipton. 

On the 14th April, after five days’ illness from cerebro-meningitis follow” 
ing upon a recent attack of influenza, B. 8. ALpis Hunter, A.M. Inst. C.E.> 
Assistant Chief Engineer to the firm of Sir William Arrol and Co., Limited, 
of Glasgow, aged 33 years. 
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The Industrial Position. 


IT is no exaggeration to say that not for a decade, 
at least, has the attitude of capital and labour been 
more threatening than at the present moment. The 
outlook is extremely black, and the only bright 
feature is the fact that so far the trouble is concen- 
trated in the North, whilst the South remains free 
from disturbance. How long the isolation of the 
epidemic can be maintained remains to be seen; 
we may hope against hope that better counsels will 
prevail in the North before the South is affected, 
and that thus a national calamity may be avoided. 
But if the lock-out in the shipyards which begins 
to-morrow continues for many weeks it is improbable 
that southern works can for long remain free from 
infection. It is useless now to ask who is chiefly 
to blame for the pass to which things have come. 
It is perfectly certain that, whether the employers 
were or were not in a position to pay the increased 
wages demanded several months ago, the action of 
the men in refusing a compromise or arbitration 
and in rejecting the advice of their officials has for 
so long disturbed the shipyards and engineering 
works that the rise demanded is now wholly im- 
possible. It will pay the employers better to keep 
their works closed than to open them at a loss, and 
their position is, for that reason alone, enormously 
strong. The unions must ultimately break, and the 
men will probably find themselves in a worse 
position than when the strike began. Indeed, their 
persistent refusal to listen to temperate counsels is 
likely enough to bring about the very thing they 
are most strenuously opposing—the reduction of 
North-East Coast wages to the Clyde level. 

On top of the shipbuilders’ and engineers’ dis- 
putes a strike on the North-Eastern Railway is now 
threatened. At the time of the railway crisis, as it 
was called, we freely expressed the opinion that the 
intervention of the President of the Board of Trade 
was uncalled for and undesirable. In our opinion— 
and it was supported by men high up in the railway 
world—there would, in any case, have been no 


employers and the servants allowed to settle the 
difficulty between themselves, for we felt persuaded 
that no other satisfactory termination of the dis- 
pute could be found than the proof by the com- 
panies that they were the masters of the situation. 
Our opinion is being justified. But few months 
have gone by since the agreement which terminated 
the crisis was signed, but already it is becoming 
manifest that the day of trouble has only been 
postponed. A very few facts will, we believe, con- 
vince our readers that this is not an unwarrantably 
pessimistic view. Consider, in the first place, the 
constitution of the conciliation boards themselves. 
The men’s elections have already been concluded 
on five railways, with the result that one hundred 
and sixty-four members of one or other of the rail- 
way trades unions have secured seats, whilst only 
twelve non-unionists have been returned. The 
societies’ majority is absolutely overwhelming. 
Moreover, the Amalgamated Society of Railway 
Servants—as was to be expected—carries by far 
the greatest number of representatives. The 
returns for the London and North-Western Rail- 
way have just been issued, and on inquiry we find 
that out of the sixty-four representatives no less 
than fifty-eight are members of Mr. Bell’s union, 
four are divided between three other unions, and 
only two are independent. This result is, of course, 
the outcome of organisation, and as we have said 
on several occasions, the non-unionists must, if they 
wish to get adequate representation, organise their 
electioneering machinery as well as the unionists 
have organised theirs. Bearing this preponderating 
influence of the Amalgamated Society in mind, let 
us now endeavour to see to what pass their influ- 
ence on the conciliation boards may bring the rail- 
ways. The events which are occurring upon the 
North-Eastern system afford us more than enough 
information on this score. Years ago, in a moment 
of folly, the North-Eastern Railway Company con- 
sented to recognise the railway trades unions. 
It has not been wholly free from industrial 
troubles ever since. When Mr. Lloyd George’s 
agreement was signed the North-Eastern was 
omitted, but everyone recognised that sooner or 
later it would desire to come into line with 
the other companies. It very soon made the 
attempt, and drew up a scheme that differed not 
very materially from that of the Board of Trade. 
The men refused to agree to it, so, in conjunction 
with the secretary of the Amalgamated Society, a 
fresh plan was got out which satisfied both the rail- 
way company and the executive officials of the 
society. Here we come to the really important 
feature of the case. The men, or at any rate a 
large section of them, still refuse, absolutely, 
to ratify the agreement that their officers recom- 
mended, and express not only unqualified dis- 
approval of the suggested board, but of concilia- 
tion boards in general, and of the whole scheme 
evolved by the Board of Trade in particular. 
Hence the position is critical. The railway men 
have practically taken the same course that led to 
Mr. Barnes’ resignation; they have “flouted” 
their officers and seem determined in spite 
of them to strike for the “all-grades’’ move- 
ment. Speaking at a mecting of the men in 
Newcastle_on Sunday, Mr. Bell read a letter 
which he had _ received from the Board of 
Trade which made it clear that if the union 
would not endorse the agreement suggested by 
the. company then pressure would be put upon 
the company to make it enforce the same conciliation 
scheme that the other companies had adopted. 
With this important letter in his hand Mr. Bell had 
thought it wise to withhold the posting of notices 
calling on the men to strike until the question had 
been once more discussed. This was the apology 
he put before the meeting on Sunday. It was far 
from well received. Loud cries interrupted his 
speech, he was heckled at the conclusion of it, 
and finally, by an overwhelming majority, the 
motion: “ That this mass meeting gives its earnest 
support to the All Grades Committee, and is of 
opinion that the arrangements already made are the 
best means of settling the dispute,” was carried. 
The “arrangement already made” appears to mean 
the call by the All Grades Committee for strike 
notices. It is said that the Newcastle meeting did 
not represent the feeling of the general body of the 
servants of the North-Eastern Company. That 
may be so, and we trust it is; but we cannot dis- 
guise from ourselves the fact that evil counsels 
spread with rapidity, and at any moment we may 
see ‘a local feeling become general. 

A very important deduction is to be made from 
this chain of events. With the rights and wrongs 
of the case we need not trouble ourselves for the 
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the men in the North-Eastern Counties appear to 
have been bitten with a spirit of insubordination. 
The railway men have but followed the example of 
the engineers, and have refused to abide by pro- 
visional arrangements drawn up by their own highest 
officials. The seriousness of this state of affairs 
cannot be over-rated. From the employers’ point 
of view the whole value of the trades union lies in 
the fact that collective bargains and working agree- 
ments can be made with accredited representatives, 
and will be loyally observed by the members. 
Remove this characteristic of the unions and they 
will be without any compensating advantages for 
the worries they undoubtedly cause. Not only will 
they lose the moral support that many employers 
now give them, but in place of it they must look for 
active animosity. It is earnestly to be hoped that 
this spirit of unrest may not spread from Lancashire, 
Yorkshire, and Durham to other counties, for did it 
become general collective agreements would become 
impossible, and we should return to the unsettled 
times of fifteen years ago, whilst the many agree- 
ments which have been drawn up between repre- 
sentatives of capital and labour from time to time, 
and which depend for their existence on the loyalty 
of the contracting parties, would be shattered and 
destroyed. 


British and Foreign Locomotives. 


A FRESH chapter has now to be recorded in con- 
nection with the purchase several years ago of a 
number of foreign locomotives for use on the rail- 
ways in British India, Australia, South Africa, and 
other colonial possessions. The chapter, which will 
not be found unpleasant reading for those English 
and Scotch engine builders who united in the pre- 
sentation of a joint protest to the Government six 
or seven years ago against the placing of orders 
abroad with special reference to the Indian railways, 
is contained in the recent Blue-book on East India, 
giving tables relating to the trade of British India 
with British possessions and foreign countries, 
between the financial years 1902-03 and 1906-07 
inclusive. In itself the Blue-book is composed of 
a mass of tables, and it is more by chance than 
anything else that one discovers a few figures which 
are as instructive as they are interesting, and which 
tend to justify the complaints of our locomotive 
builders that nothing would be gained by the intro- 
duction of foreign engines on the railways, whether 
the latter are owned by the State or by companies. 
Lord George Hamilton, who was Secretary of State for 
India at the time, issued a parliamentary paper in 
August, 1902, referring to correspondence with loco- 
motive builders, and announcing the acceptance of 
the tenders of two British firms. The correspon- 
dence showed that a German competitor had offered 
to supply both passenger and goods engines at 
prices which were 20 per cent. less than those of 
the British firms, whilst at the same time delivery 
was promised six months earlier for the passenger 
and three months earlier for the goods locomotives. 
As, however, various Indian railway companies, it 
was said, had just previously given orders for loco- 
motives to German firms, the then Secretary of 
State remarked that he had decided to await the 
result of those contracts before entrusting to 
German makers an important order for the State 
railways. The noble lord added that if experience 
showed that the foreign locomotives were for prac- 
tical purposes equal or nearly equal to the British 
types, that they were materially lower in price, 
and that the delivery was effected earlier, he would 
be compelled in justice to India to accept foreign 
tenders. This intimation, leaving on one side all 
questions of practical merit, was carried into effect 
in the following financial year, and we are now only 
concerned with the results as demonstrated by the 
handful of figures in the Blue-book in question, 
which, curiously enough, covers the whole of the 
period of years under consideration. 

The position at the middle of 1902 will be seen 
to have been represented by the statement that 
various Indian railway companies had a short time 
previously ordered locomotives abroad, and the then 
Secretary of State had announced his intention in 
certain circumstances of following their example. 
Apparently the noble lord, before taking action in 
this direction, had before him, among other matters, 
the assertion made by the chairman of the East 
Indian Railway Company a few months before to 
the effect that by ordering forty locomotives in 
Germany the company would save £30,000, and 
secure delivery in half the time required by British 
firms. On the other hand, the chairman of the 
Great Indian Peninsula Railway Company remarked 
about the same time that the company did not lose 
by giving preference to British makers, but, on the 





contrary, superior articles were obtained. It would 
certainly be of considerable interest to learn how 
the problem of more speedy delivery worked 
out in practice, seeing that delays mean a loss 
of revenue if the traffic is available and the 
additional locomotives required to deal with it 
are not on the spot; or, in other words, delays 
under such circumstances really imply an increase 
in the initial outlay per locomotive. We draw 
particular attention to this point because the Blue- 
book shows that not a single engine was imported 
by any company into India from Germany in 
1902-3, which was apparently the year in which 
the East Indian Railway was to effect an economy 
of £30,000 by the acquisition of Teutonic locomo- 
tives. In the following year, however, Germany is 
credited with £61,000 as the value of locomotive 
engines and tenders and parts thereof supplied to 
companies, but not a single locomotive has been 
supplied by that country to the privately owned 
railways in India since that period, the total value 
of theimports not having amounted to two thousand 
pounds in the three years ended with 1906-7. 
fact is remarkable; it is even more so when we turn 
to the imports of Government stores into India, 
which are recorded separately. Here we find that 
whilst British makers continue to supply the 
majority of the manufactures included under the 
heading of locomotives, carriages, trucks, «&c., for 
the Government railways, Belgium occupied the 
second place in 1902—-3 with £40,000, the United 
States were third with £16,000, and Germany and 
Austria- Hungary were practically ecual with nearly 
£10,000 each. But a change took place in the 
succeeding year. The imports from the United 
States entirely ceased, and those from Belgium 
largely declined, but the purchases from Austria- 
Hungary slightly increased, whilst those from 
Germany advanced to the sum of £180,000 for the 
State railways. Since 1903-4, however, the State 
has not bought a shilling’s worth from Germany, 
Austria-Hungary, or the United States, although 
Belgium still remains a competitor on a small scale. 

The facts set forth suggest the desirability of 
light being thrown on the reasons which have 
caused a complete cessation of purchases of loco- 
motives and rolling stock from Germany both for 
the private and State railways in India in the past 
three years, and in all probability for the financial 
year which has just been concluded, and it would 
therefore be of considerable interest if the railway 
engineers concerned would give their experience on 
the subject. We mention this because in the 
course of a parliamentary paper published in April, 
1902, on the problem of locomotives in Egypt, it 
was shown that the so-called weak point of British 
makers lay in the extra time required for delivery 
as compared with American locomotive builders 
who tendered in competition, together with certain 
Belgian works. But when the question of working 
results are taken into consideration, it was found 
that the Belgian engines cost from fifty to eighty 
pounds per annum more for repairs than the 
British types, whilst the American goods engines 
consumed 25 per cent. more coal and the passenger 
locomotives 50 per cent. more fuel, or about £400 
per annum in excess of the British passenger 
engines. - A further contribution on the subject 
was made in the report of the locomotive superin- 
tendent of the Egyptian State Railways, which was 
contained in Lord Cromer’s report on Egypt pub- 
lished in July, 1906. The superintendent gave a 
comparison of British, German, and Austrian loco- 
motives, the first-mentioned type coming out slightly 
the lowest in point of cost of running a distance of 
120,000 miles, although he remarked that there was 
little to choose between the British and German 
types as regards their hauling and steaming capa- 
city before the engines entered the shops for their 
first general repairs, after covering an average 
distance of 59,684 miles in the case of the British, 
and 59,804 miles in that of the German loco- 
motive, whilst the average coal consumption was 
37 °02lb. and 37°12 1b. per mile respectively. It 
would be of value if similar data could be ascer- 
tained respecting the experience gained on the 
Indian railways, so that all questions relating to 
the respective merits of British and German loco- 
motives on those lines might be settled. 


Furnace Efficiency. 


ALTHOUGH the efforts of the experts who have 
carried out four hundred steaming tests at St. 
Louis have not resulted, as stated in our last 
impression; in a satisfactory report, we would not 
for a moment have it supposed that the inquiry so 
carefully conducted was barren of results. Our 
criticisms, indeed, apply far more to the way in 
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which these results have been set forth than to the 
object of the inquiry or the information obtained 
A somewhat similar series of experiments reported 
upon in a different way may be read with Professor 
Breckenridge’s paper with advantage. It wil] be 
remembered that his inquiry proceeded during the 
years 1904-5 and 6. During the latter year \; 
Abott read a paper before the Western Society of 
Engineers on “Some Characteristics of Coal ag 
Affecting Performance with Steam Boilers,” which 
deserves attention. It appears that in the large 
power-houses of the Central Western United States 
90 per cent. of the steam is generated by the use of 
what are called “screenings.” Professor Brecken. 
ridge has already stated that small coal is so much 
in favour that large coal is put through rollers to 
break it down. Screenings is a somewhat elastic 
term; but it may be taken tomean very smal! coal and 
even dust. Now the quality of these screenings 
is variable. For the purpose of determining, jf 
possible, some simple rules by which the commercial 
value of this fuel as supplied from different mines 
and districts could be settled without a cop. 
tinuous test going on in the boiler rooms, the 
Chicago Edison Company proposed a series of tests. 
These were carried out by Mr. Bement, and the 
results are given in Mr. Abott’s paper. 


The tests were made with two Babcock and 
Wilcox boilers. One was fourteen tubes high and 
eighteen wide, with about 5000 square feet of 
heating surface, and a chain grate with 75 square 
feet of surface; it was fitted with a superheater of 
1000 square feet area. The other and smaller 
boiler was twelve tubes high and sixteen tubes 
wide, with a superheater, 4000 square feet of surface, 
and a 65 square feet grate. The experiments con- 
sisted in burning coal of various sizes and contain- 
ing various percentages of ash and more or legs 
incombustible matter. Although it is quite true 
that the conditions under which a fuel is used exer- 
cise an important influence on its value, yet in the 
case under consideration the conditions have a 
width of application which permit valuable general 
deductions to be drawn from the trials. One of 
these is that small coal may be so burned that it 
constitutes an excellent fuel. Another is that the 
presence of dust in any coal burned in any way is 
exceedingly prejudicial—a fact by no means gener- 
ally known. So objectionable, indeed, is dust, that 
Mr. Abott advises its removal by winnowing the 
coal rather than by washing it. Nor is the objection 
to dust confined to very small coal; even from 
large coal it ought to be removed. It must be 
understood that the dust does not direetly affeci 
the economical efficiency of the boiler; it does 
affect its capacity for making steam. Mr. Abbot 
says:— It is probably true that if coal which con- 
tains so much dust that we would be unable to get 
one-half boiler capacity out of it, were put through 
a washer and freed from this objectionable fine dust 
only, not more than 3 per cent. of the combustible 
would be lost in the process. This would indicate 
that if the coal operator could free his coal from this 
3 per cent. of dust, either by washing, or perhaps 
easier by fanning, he could vastly improve the 
quality of his coal at a very slight loss of 3 per 
cent. of the coal mined. In washing coal as much 
as 10 or 15 per cent. of combustible matter is 
sometimes removed to get rid of less than that per 
cent. ofash. The coal could be improved in quality 
nearly as much by the simple expedient of removing 
3 per cent. of dust such as would go througha 
20-mesh screen” It is clear that the cost of win- 
nowing may easily be very small. There are few 
of our own power-houses in which it is not desirable 
to augment boiler capacity. If, now, the removal 
of dust can do what we are told by the quotation 
above may be accomplished, it seems that money 
spent on an experimental plant would be well laid 
out. The dust apparently acts by clogging the 
air spaces through the burning fuel. Another 
result of the experiments was the proof that ash 
in coal diminishes boiler capacity in a Way 
not quite anticipated. It is usually assumed that 
the presence of incombustible matter affects results, 
simply because the purchaser pays for worthless 
mineral matter; but that so long as enough coal is 
used, whether it is dirty or clean, so long will the 
steaming powerof the boiler remain unaffected. This, 
however, is not the case. The capacity—in other 
words, the steam-making power—of a boiler lepends 
on the temperature that can be obtained in the 
furnace. Now, a high temperature cannot be 
obtained if much ash is present. In order to verify 
his results, Mr. Bement mixed his coal with ashes 
in various proportions, and arrived at the fact that 
when 40 per cent. of ash was present, although the 
coal burned well enough, yet the temperature was 
so low that the boiler did not make steam, all the 
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produced being wasted in external radiation. 
that in this case the conditions were not 
ith those in which the ash-producing con- 
herent in the coal, but the effect seems 
to be one of degree not of kind. The principle 
involved 1s well known. _ Several years ago a 
storing and carrying gunpowder without 
and patented. It consisted in 


heat 
It is true 
identical with 
stituents are 1n 


method o! 
risk was invented 


intimately mixing the gunpowder with some 
inert material like powdered glass. It was 
practically impossible to get the mixture to ex- 
plode. It could with difficulty be made to burn 


grain by grain. When the powder was wanted the 
mixture was sifted and the fine glass dust removed. 
We are dealing not with economy but with capacity. 
This last, however, is almost as important a com- 
mercial consideration as the first. _ Taken as a 
whole, the result of the trials to which we direct 
particular attention is that cleanliness in the coal 
is a far more important consideration than it is 
commonly supposed to be. The reasoning is very 
simple. Krom most boilers it is desirable that a 
maximum quantity of steam shall be obtained. 
The economical efficiency of boiler is not much 
affected by furnace temperature. The higher the 
furnace temperature the greater will be the 
capacity of the boiler. The cleaner the coal, the 
more uniform it is in size, and the smaller the quan- 
tity of dust in it, the higher will be the possible 
furnace temperature; and this holds. good of all 
coal, bad, good, and indifferent. Indeed, an inferior 
coal, if free from dust, may make as much steam as 
a superior coal which is not clean. An interesting 
proof of a truth first enunciated by the late Sir 
W. Anderson many years ago was supplied during 
the experiments. It was found that with the 
smaller of the two boilers it was always most 
economical to carry a thick fire and make as much 
smoke as possible. Anderson pointed out that the 
quantity of unconsumed carbon which rendered 
smoke black was so small that it need not be taken 
into consideration. Smoky flame radiates heat 
much more powerfully than does clear flame, and 
the excess of air required to prevent the production 
of smoke may very well affect both the economy 
and capacity of a boiler. 

So much consideration is given to the presence 
of dust in screenings that it it is worth while to 
explain that, in the first place, American bituminous 
coal is for the most part more brittle than ours, and, 
in the second, the methods of mining are wasteful 
to the last degree in many districts. In Illinois 
the coal is brought down by explesives, heavy 
charges being used. The result is immense quanti- 
ties of dust and broken coal. The labour of the 
hewers is reduced, but that of the skip loaders is 
greatly augmented. 

Concerning furnace temperatures considered from 
the American experimental point of view, we shall 
probably have something more to say at another 
time. In this country, since the Wigan experi- 
ments carried out in 1869 by the late Mr. Lavington 
Fletcher, there has been very little done in the way 
of testing coal on a large scale ; and those, and the 
Government experiments at Keyham, were rather 
intended to settle the relative values of different 
coals than the best method of burning any particular 
coal. There is reason to think that further investi- 
gation is desirable ; that much, at all events, seems 
to be demonstrated by the experiments to which we 
have directed attention. 


LITERATURE. 


The Principles and Practice of Harbour Engineering. By 
Brysson Cunningham. Ch. Griffin and Co., Limited, 
London, 

Mr. Cunnincuam, in writing this book, has evidently had 

In view the preparation of a volume which should serve 

48 a companion to his earlier work on “* Dock Engineering.” 

In so doing he has naturally restricted his subject in 

order to avoid repetition of matter which has already 

appeared. The author had before him an opportunity 
which, in these days of much writing and over-publica- 
tion, does not often present itself to writers on technical 
subjects. The literature in the English language devoted 
to harbours in particular, as distinct from docks, is 

Seanty and not modern. Thomas Stevenson's well-known 

Work, sound as it is in the enunciation of fundamental 

principles, is completely out of date as regards modern 

Practice. Vernon-Harcourt’s work on harbours and docks 

s authentic, but it, also, is somewhat out of date, and 

deals with harbour work to a small extent only. Mr. 

Shield’s work is brief and fragmentary. There are several 

excellent works on the subject in the French and Ger- 

man languages—for instance, de Rochemont and Deprez 

Cours de Travaux Maritimes,” tomention one only. It 

stl a Mr. Cunningham has taken full 

is sae his opportunity to fill the gap. The book 
hava qu ; some subjects are dealt with in much detail 
y warranted by their relative importance, while 





gether, or receive but scant attention. The numerous 
inaccuracies which we have noticed must detract also 
from the value of the author’s work. Mr. Cunningham 
has even quoted a common exaggeration of ancient 
writers without reservation or correction. He states in 
all seriousness that the famous Pharos of Alexandria 
was “visible at a distance of a hundred miles.” The 
limit of visibility from the sea level of a structure 
1000ft. above sea level is considerably under 50 miles, 
and a geographical range of 100 miles is entirely out of 
the question. Again, a cable in nautical language is one- 
tenth of a nautical mile, or 608ft., not 720ft., as stated by 
the author, although chain cables are usually made up in 
lengths of 120 fathoms, or 720ft. On the subject of 
creosoting timber, Mr. Cunningham states that pine and 
fir will absorb 8 lb. to 91b. of creosote per cubic foot by 
simple immersion without pressure. It is difficult to get 
pitch pine to absorb this quantity, even under pressure, 
and some of the other figures he gives in the same con- 
nection are, we think, considerably above the average. 

The author, in his description of typical systems of con- 
struction, deals at some length with the designs for the 
proposed extension of Whitby Harbour, reproducing the 
plans for the pier extensions as examples of combined 
timber and concrete structures. There are numerous 
examples of executed work which might have been cited 
in preference to an unexecuted design; for instance, 
the Blyth piers, which are very similar to the proposed 
design for Whitby, and for which the same engineer is 
responsible. 

The chapter on marine surveying is interesting and 
useful, but the author makes no mention of either the 
box sextant or marine sextant, which are invaluable aids 
in locating soundings at distances from the shore. 
Soundings can be located by means of a good box sextant 
with sufficient accuracy for most ordinary purposes in 
cases where the use of distance lines is impracticable, a 
situation which is of frequent occurrence in surveying 
for harbour purposes. The necessary correction for 
“sag” in long distance lines is not mentioned by the 
author. Current floats are described in the same chapter, 
but no mention is made of floats designed to travel with 
under currents opposed to the direction of surface 
currents. 

The section devoted to diving operations is good, and, 
on the whole, deals adequately with the subject. We 
think, however, that Mr. Cunningham would find currents 
of less than 3 knots a bar to satisfactory working in a 
helmet dress, and his preference for helmet diving over 
bell operations is, in some respects, hardly borne out by 
experience. When the magnitude of the work justifies 
this heavy outlay on plant and appliances, there is no 
question that deep water foundations can be more satis- 








0 sof equs . : 
thers of equal or greater importance are missed alto- 


factorily and economically prepared by men working 
within diving bells than in helmet dresses. On the ques- 
tion of rates of descent and ascent for divers, the author 
does not appear to be cognisant of the valuable work 
carried out by Hill, Haldane, Greenwood, the Admiralty 
Diving Committee, and others. Some reference to the 
results of these investigations would have been advisable, 
and the rate of ascent and descent quoted, viz., 2ft. per 
second for depths less than 80ft., is misleading. The rate 
of descent is practically immaterial, but 2ft. per second 
is far too rapid for decompression from depths over 50ft., 
and for depths of 80ft. and over most dangerous. 

In the brief chapter on building stones we notice one 
error—probably a lapsus scribendi. Penryn granite 


comes from near Falmouth, in Cornwall, not from 
Leicestershire. The long description of drilling and blast- 


ing operations would have been more apposite had some 
mention been made of submarine rock drilling, blasting, 
and excavation. 

The author prefaces his chapter on the design of 
breakwaters with a concise summary of informa- 
tion culled from various sources on. the subject of 
waves and their effect. It is to be regretted that he 
has not extended this section to include the cognate 
subjects of tides and tidal currents and their effect 
on harbour design. For the benefit of readers who 
are unacquainted with the literature of the subject of 
waves, an indication as to whether his figures of wave 
heights refer to mean sea level or to the trough of the 
wave would have been advisable, and a fuller reference 
to the effect of the depth of water and contour of the sea 
bed on waves breaking on a shore is desirable in view of 
the object of the volume. The oft-quoted case of the 
destruction of a portion of Wick breakwater in 1872 is 
referred to as an example of the displacement of huge 
masses of masonry by waves. As a matter of fact, it is 
more than probable that, in this case, the displacement 
of the 1350 tons block was brought about mainly by the 
undermining of the breakwater, and was not primarily 
due to the wave stroke. The reconstruction of the outer 
portion of the Tyne North Pier referred to on page 147 
has been completed, and a further section of the old work 
is now being rebuilt. The old work at Tynemouth and 
the breakwaters at Port Erin and Alderney, among others, 
are witnesses to the under-estimation of the depth of 
wave action on rubble mounds, which was common until 
quite recent years, and has been attended with disastrous 
results in many cases. 

The chapter on plant for harbour construction hardly 
deals with the subject so fully as its importance warrants, 
and a more modern and typical example of overhead 
staging might have been selected than that adopted in 
the construction of the Holyhead breakwater. It is, we 
think, a pity that the author has not selected more 
examples of recent and important harbour works executed 
by British engineers as types of construction and design. 
Dover receives a brief mention only; Folkestone, Heysham, 
Colombo, Simon’s Bay, Peterhead, Salina Cruz, Vera 
Cruz, Blyth, Sunderland, Seaham, Fishguard, Rosslare, 
and many other works large and small, are either not 
mentioned or only very briefly referred to. 

Important accessories of harbours, such as moorings, 
mooring buoys, bollards, slipways, expending beaches and 
aprons, quays, landing stages and wharves, are all 











dismissed in two or three pages, while twenty pages are 
devoted to the design of pontoons for floating landings, 
with much mathematics more. suitable for inclusion in a 
treatise on naval architecture than in a work on the 
construction of harbours. 

The charts of the Hugli facing page 224, intended to 
illustrate the author’s remarks on the James and Mary 
shoal, would have been more useful to the general reader 
had the shoal itself been marked, and the contour lines 
figured. The inclusion of a more recent chart than that 
for 1900-1 is also desirable. The effect of the tributary 
rivers on the shoal 1s also unnoticed bythe author, as well 
as the attempts now being carried out by sand pumping 
during the ebb tide to effect the improvement of the bar 
by the eroding and transporting action of the strong 
current. The fascine work in the training piers at the 
Hook of Holland forms a more appropriate example of the 
application of this type of construction to harbour work 
than the example chosen by the author, and some mention 
of the works now being carried out to train the channel at 
the Taylor’s Bank should be included in the description of 
the Mersey Estuary. 

The concluding chapter on Harbour Lighting contains 
many inaccuracies. On page 257 the author says: “ Only 
in times of fog and squalls is there any real necessity for 
a penetrating light of high calibre, and under these 
adventitious circumstances it is possible to bring into 
action some special reinforcement, and so temporarily 
intensify, the normal power of the light.” We do not 
know of any harbour lights which are designed to give 
forth beams of increased brilliancy in time of fog, and 
most of the old important coastwise lights, which were at 
one time so arranged, have been altered so as to emit 
flashes of constant intensity. 

The oil gas used for buoy lighting is not “ vaporised 
parafiin.” One might as well term coal gas “ vaporised 
coal.” It is a permanent gas obtained by the decompo- 
sition of the vapour of paraffin. Riveted joints have, we 
believe, been entirely abandoned for gas buoys, which 
are now welded throughout. Lanterns are not made to 
swing in gimbals in the case of gas buoys, the only buoy 
light which it is necessary to fit in this manner, so far as 
we are aware, is the “ Wigham”’ oil lamp. Mr. Cunning- 
ham’s reasons for the preference of lightships over lighted 
buoys are generally erroneous, and fail to include the 
three most important—viz., increased height of light 
above the water level, increased intensity obtainable, and 
the security due to the attendance of keepers. The table 
giving particulars of lightships contains several errors, and 
the examples can hardly be regarded as typical. The figures 
for the “‘ Longsand ; British” are quite incorrectif they refer 
to the vessel of that name at the mouth of the Thames. 
Probably they have reference to the unattended gas light- 
ship at the mouth of the Hugli. Two of the French 
examples are also “unattended” boats. There is no 
light vessel at Gaspar Point, river Hugli, but there are 
vessels named Upper Gaspar and Lower Gaspar respec- 
tively, to which the figures given certainly do not apply 
in any respect. Then, again, the authority for such a 
statement as “the dimensions of lightships have 
materially increased of fecent years. A length of 60ft. 
or 70ft. used to be considered a maximum, but now 
several boats in the English and French services have 
lengths of over 100ft . . ” is difficult to imagine. As a 
matter of fact, with the exception of two unattended gas- 
lit light vessels in France and four similar boats in 
Scotland, there are, we believe, very few light vessels in the 
United Kingdom or France less than 100ft. in length, 
and twenty years ago the unattended vessels did not 
exist, and practically all lightships were over 90ft. in 
length. 

Similar inaccuracies occur in the paragraph on “ At- 
tended and Unattended Lightships,” and on page 265 the 
statement that the 6-wick ‘“‘ Douglass ” burner formerly in 
use at the Eddystone attained a power of 80,000 candles is 
manifestly incorrect. This figure represents the power of 
the resultant beam after condensation by the lenses. Several 
pages are devoted to descriptions of incandescent oil vapour 
burners for lighthouses. The “Matthews” burner in the 
form illustrated, is only suitable for an optical apparatus of 
the largest type, and would not be used in a harbour light. 
Both the examples illustrated on page 266 are patterns 
adopted by the French lighthouse service, and made by 
M. Luchaire. The second type of catoptric reflector 
described on page 268 is never used, and, we think, never 
was used for lighthouse purposes. The description of 
Stevenson’s holophotal system is incorrect. Fresnel 
devised the annular lens for revolving lights; Stevenson 
adapted catadioptric prisms for use with such lights. The 
author will fail to find the light he describes at the 
Arnish rock (not Armish) in the Hebrides. A gas beacon 
replaced it years ago. 

Although we have indicated many faults in the volume, 
there is much in it of interest to harbour engineers. If 
at any time Mr. Cunningham should issue another edition 
of his book, we hope that by the careful elimination of 
errors, and by dealing more fully with some branches of 
the subject, he will better fill the gap which now exists 
for a good treatise on harbour design and construction. 


SHORT NOTICES. 

The Mercantile Year-book and Directory of Exporters, 
1908. By Walter Lindley Jones, F.R.G.S. London: 
Lindley Jones and Brothers, 21, St. He'’en’s-place, Bishops- 
gate-street Within, E.C. Price 10s.—This is the twenty- 
second annual issue of this useful directory, useful alike to 
engineers and business men. It ecntains a great deal of 
information, and every care seems to have been taken in its 
compilation. There are six parts. The first part gives a list 
of the exporters of London in street order. Part II. con- 
tains a list of importers in the British Colonies and foreign 
countries, with their representatives and buying agencies in 
Europe. In Part II. is to be found a list of the principal 
classes of goods shipped from London, together with the 
names of the shippers. The next section gives the names of 
the merchant exporters of London, with their addresses, tele- 





graphic addresses, and telephone numbers, and the markets 
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with which they trade. Similar lists for Manchester, Liver- 
pool, Birmingham, Glasgow, Bristol, Nottingham, Bradford, 
Huddersfield, and Leeds, are given in Part V.; whilst the last 
section gives the same information for continental shippers. 


Principles of Reinforced Concrete Construction. By F. E. 
Turneaure and E.R. Maurer. London: Chapman and Hall, 
Limited.—Among other things this book deals with the 
princip'es of mechanics underlying the design of reinforced 
concrete. It also contains the results of many tests which 
may help in establishing coefficients and working stresses. 
There are a number of illustrations of actual designs which 
aid in making clear the principles involved. The book is 
divided into two parts, one half treating the theory of the 
subject, and giving the results of experiments, while the 
other half deals with the use of reinforced concrete in various 
forms of structures. The properties of plain concrete and of 
steel are considered so as to give the reader a notion of their 
relation to the general subject in hand. The subjects of 
adhesion and of relative contraction and expansion are also 
discussed. Besides a large quantity of other information 
pertaining to the subject, there are many formule and dia- 
grams needed for practical use. 

Fowler’s Electrical Engineers’ Pocket-book. Edited by 
W. H. Fowler, M. Inst. C.E. Manchester: The Scientific 
Publishing Company. Price 1s. 6d. net ;. superior binding, 
gilt edges, 2s. 6d. net.—Since the previous edition of this 
book, the contents have been rearranged in sections under 
distinctive headings, thus making the work more convenient 
for ready reference. A considerable amount of new matter 
has been added, and in order to keep the dimensions of the 
book within reasonable limits, some of the more strictly 
mechanical aspects of electrical engineering have been deleted. 
Of the new matter which has been added mention may be 
made of the sections dealing with polyphase motors, electric 
power transmission, traction, and dynamos and motors. The 
book is now well up to date, and it contains a vast amount 
of useful information pertaining to various branches of electri- 
cal engineering. 

Modern Pigments and their Vehicles. By Frederick 
Maire. London : Chapman and Hall, Limited. Price 8s. 6d. 
net.—This book gives a brief history of all valuable pigments 
useful in painting, the main sources of their derivation and 
supply, their properties and chief uses, their good qualities 
and their defects; the best methods of detecting adulteration 
are also given. In the preface the author points out that as a 
general rule users and dealers know little about paints, which 
makes it possible for unscrupulous manufacturers to palm 
off almost anything upon them. The book is written for 
men who use or sell pigments, and who mainly want to know 
what to expect of them. It does not enter into the chemistry 
of pigments, nor into the intricate details of manufacture, 
except in the briefest manner that will give the readera 
fair idea of the composition. 


The Modern Machine Shop. By Rankine Kennedy. 
Vol. III. London: The Caxton Publishing Company, Clun 
House, Surrey-street, Strand, W.C. Price 9s. net per vol.— 
The third volume of this series treats of the mechanical 
engineer’s machine shop, principally dealing with grinding, 
milling, and shaping machines, gear cutting and gearing. A 
large amount of space has been given to the motive power 
and its distribution in the machine shop. Reference is also 
made to small but important details, and the subjects of 
heating, tempering, and case-hardening are dealt with. The 
book contains 200 large pages, and there are numerous illus- 
trations and diagrams. It is divided into seven chapters, and 
at the commencement of the book there is an index which 
enables any specific information to be readily found. 


The Mechanical World Electrical Pocket-book for 1908. 
Manchester: Emmott and Co., Limited, 65, King-street. 
Price 6d.—This little book is primarily intended for those in 
charge of electrical plant and machinery, and for users and 
others interested in the application of electric power. 
Besides a quantity of useful formule a number of practical 
considerations are dealt with concerning arc lamps, electric 
heating, electric measuring instruments, &c. One of the 
most useful portions of the book is that which deals with 
electric driving, where such matters as belt and rope driving, 
worm gear, raw hide pinions, electric cranes, and electric 
pumping, &c., are discussed. Motors of the alternating and 
continuous current types are also dealt with. 


Hints to Engineers for the Board of Trade Examinations. 
By W. D. Martin, M.I.E.S. Glasgow: James Munro and 
Co., Engineering and Nautical Publishers. Price 2s. 6d. net. 
—It is not always easy to become acquainted with the kind 
of questions asked at oral examinations, and it was with a 
view to giving marine engineers an idea of the style of question 
generally asked at the Board of Trade oral examination that 
this little book was compiled. There are over six hundred 
questions and answers, and these have teen sub-divided into 
their respective sections. Where necessary, small diagrams 
illustrate the letterpress. A complete index is given at the 
beginning of the book. Engineers entering for this ex- 
amination should find thebook useful, for the author gives 
concise answers which are straight to the point. 


A Pocket-book of Mechanical Engineering. By Charles 
M. Sames, B.Sc. Third edition. New York: Robert Drum- 
mond Company.—The third edition of this useful little book 
contains a quantity of new matter relating to engineering 
subjects which have recently come into prominence, such as 
reinforced concrete, high-speed tool steel, superheated steam, 
and journal friction. A few changes have also been made in 
the original text, so as to bring the book up to date. While 
the dimensions still permit of its being carried in the pocket 
without inconvenience, the original matter given in the 
p-evious editions does not appear to have been altered at all. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A Lancashire and Cheshire district meeting will be 
held at Eccles, Lancashire, on Saturday, May 9th, 1908. At 
1] a.m, the members will assemble at the Town Hall, where they 
will be received by the Mayor, Mr. Alderman W. J. Nuttall, J.P., 
and members of the Council. After the transaction of some 
business, a paper on ‘“‘Some Municipal Works in Eccles,” by Mr. 
Thomas 8. Picton, borough surveyor, Eccles, will be taken as read 
and discussed. In the afternoon visits will be paid to the Car- 
negie Library, a tar macadamised street, Monton Bridge and 
approaches, the town depéts, some workmen’s dwellings, the 
electricity statioa, the Barton aqueduct and swing bridges, and 
the sewage farm, 





H.M.S. GLADIATOR ON 


THE LOSS OF H.M.S. GLADIATOR. 


| ON Saturday afternoon last, as his Majesty’s second-class 
cruiser Gladiator was on a voyage from Portland to Ports- 
mouth, she was run into by the American liner St. Paul just 
west of Yarmouth in the Isle of Wight. She was so badly 
damaged that she listed heavily, and on reaching to within 
a few hundred yards of the shore of the island, whither she 
drifted by the action of wind and tide, she took ground, 
heeled over on her beam ends, where she now lies in the 
position and condition indicated by the two accompanying 
engravings, which have been reproduced from photographs 
taken by Mr. Stephen Cribb, of Southsea. Unfortunately, 
in spite of the lowering of boats from the St. Paul, and of 
the gallant efforts of a company of soldiers and numbers of 
coastguards, boatmen, and others on shore, there was a 
serious loss of life. 

It is no part of our purpose to attempt to fix the responsi- 
bility for the accident upon anyone, and we shall merely put 
on record the facts of the case as we know them. The 
Gladiator left Portland at 10.30 a.m. on the Saturday for 
Spithead, where she was due to arrive about 4°p.m. Hurst 
Castle was passed at 2.23 p.m., and at this time_it was 


HER BEAM ENDS 


those who lost their lives, the liner was outward bound for 
New York, and had gone full speed nearly to Yarmouth, and 
then had her speed reduced to half in accordance with Trinity 
House regulations. Passing Yarmouth her speed is estimated 
oy those on board as being slightly under 10 knots. The 
Gladiator was, apparently, not observed till she was from 
a quarter to half a mile away. The St. Paul’s engines were 
stopped entirely, so that it might be observed what the vessel 
ahead was. The helm was then put hard-a-port and the star- 
board engine full speed astern, The effect of this was to put 
the head of the vessel to starboard. It was then noticed that 
the cruiser was closing in as if on the starboard helm, and 
accordingly the port engine was put full speed astern. Un- 
fortunately this did not have the effect of preventing a 
collision, and the Gladiator was struck on the starboard side, 
nearly amidships, just abaft the 67th frame and fore of the 
| after stokehold. When the collision took place the St. Paul 
stopped both her engines, and then went slow ahead so as to 
keep in the gap she had made and to hold up the stricken 
vessel. When, however, asked to do so by the captain of the 
Gladiator, the captain of the St. Paul backed away at full 
speed. The St. Paul, according to the evidence, was on a 
mid-channel course. 








THE WRECK OF 


snowing very hard. There were squalls, and sometimes it 
was very thick. At 2.28 the liner St. Paul was observed by 
Captain Lumsden, of the Gladiator, to be half a point off 
the port bow, and at a distance estimated at about halfa mile. 
The ordinary rule, when two vessels meet one another, is that 
they should pass port side to port side. If this rule has to be 
departed from, owing to exceptional circumstances, such as 
might bemet with in a narrow and difficult channel, two blasts 
on the siren are given by one vessel, and if heard answered by 
the other. There appears to be conflicting evidence as to 
whether this was done in the present instance, so we make no 
comment whatever on the matter, as without doubt the 
collision will form the subject of an inquiry and a court 
martial. All that we are in a position to state is that two 
blasts were reported as being given by the St. Paul, and 
accordingly the helm of the Gladiator was put over 30 deg. to 
starboard, thal is, nearly hard-a-starboard. This, of course, 
would have the effect of sending her to port, this being done 
with the intention of passing to the starboard of the St. Paul. 


A collision, however, became inevitable, and when the vessels | 


were some 50 yards apart the Gladiator’s helm was put hard- 
a-port. At the moment of the impact orders were given to 
stop the engines and to go full speed astern. The Gladiator’s 
speed before the collision is given as being 9 knots through 
the water, and she had a 24-knot flood tide under her. 
According to the evidence given by Captain F. Passow, of | 
the St. Paul, at the inquest held over the bodies of some of | 





THE GLADIATOR 


After the vessels had parted the cruiser began to list very 
heavily, and was carried, as above stated, by wind and @ 
strong tide towards the shore of the Island. She took the 
ground near Black Rock buoy, about 400 yards from the shore. 
Almost immediately she turned completely on her starboar 
side, the stern being almost dead on shore. The St. Paul 
stood by and lowered boats. She herself was considerably 
damaged, and was taken back to Southampton, being unable 
to continue her voyage. 

The Gladiator belongs to the Arrogant class of second-class 
cruisers. She had a length of 320ft., a beam of 57ift., and 
a maximum draught of 24ft., while her displacement was 
5750 tons. She was built at Portsmouth, being Jaid down 1" 
January, 1896, and launched in December of that year. She 
| was engined by Maudslays, and had a designed sp: ed of 19 
knots, which she could maintain. She was but lightly 
armoured. Her full complement was 480 men, though at 
the time of the collision she had 262 on her books, and was 
actually carrying rather less than that number. 

The St. Paul was a twin-screw vessel, built by Cramp and 
Sons, of Philadelphia, in 1895, and belonging to the American 
line, being sister vessel to the St. Louis. She is 535ft. be 
long, has a 63ft. beam, anda depth of 26°8ft. Her rege 
tonnage is 11,629. Her engines, which are quadruple- 
expansion, are capable of indicating 20,000 horse-power a0 
of giving her a speed of 214 knots. 
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GAS ENGINE PLANT AT A STEEL WORKS. 


AT the Brymbo Steel and Ironworks, near Wrexham, 
there have for some time been in operation two vertical gas 
engines of 500 brake horse-power, and since March of last 
year a further gas engine of 900 brake horse-power has been 
working, all three engines having been constructed and erected 
by the Vereinigte Maschinenfabrik, Augsburg, und Maschinen- 
baugesellschaft, of Niirnberg. The 900 brake horse-power 
engine illustrated in the accompanying engravings 
directly coupled to a three-phase dynamo supplied by the 
Electrical Company, Limited, of Charing Cross-road, W.C., 
the current being at 330 volts, and 42frequency. It supplies 
current at this voltage for various motors at the colliery, coke 


is | 


The water is pumped from a.stream up to a reservoir, 
whence it runs through a main to the cylinders, the 
cylinder covers, and the exhaust valves of the engine, 
and is then pumped again up to the reservoir. The 
hollow pistons are fitted with cast iron rings, and the 
rods which carry them are supported by outside cross- 
heads. The piston-rods are kept tight by metallic packing, 
the latter being movable in all directions. At each end of the 


cylinder there is an inlet and exhaust valve, both worked by | 


one shaft by means of excentrics. The inlet valves are 
regulated by a trip-valve gear, which, under the influence of 
the governor, regulates the amount of gas in the mixture 
when the load is altered. The mixture is ignited electrically by 
a high-tension current, and the point of ignition can be 
altered readily whilst the engine is running. The engine is 
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Fire blast furnace, steel works, &c., while for use at the more 
oe points for pumping, basic slag, grinding mill, &c., the-| 
nsion is transformed to 3000 volts. The Nurnberg gas | 
— of the double-acting four-cycle type is a tandem 
pro ba diameter of the two cylinders being 30in., and the 
900 oat sin., and the engine gives a continuous output of 
deahet “ e horse-power. The frame and cylinders are 
ocmar ad connected, and all the parts exposed to heat 
in Ses have been designed on as simple and as symmetrical 
&$ as are possible, and special regard has been paid to the 
water coolin 
Tiuder jackets in such a manner that slime cannot, it is 
Claimed, remain 
eat stresses, 
the jacket m 


ay be easil itious 3 ‘i 
essere of the’ easily and expeditiously cleaned. The 


€ cooling water is about 70 1b. per square inch. | 





SECTION OF 900-B.H.P. BLAST FURNACE GAS ENGINE 


started by means of compressed air. The air is compressed 
by a horizontal or vertical compressor, the former being 
driven by a single-acting gas engine and the latter by a | 
three-phase motor. The air is compressed up to 2001b. per 
square inch, and is stored in four receivers. 
The engine is driven by a mixture, of which 10 per cent. is 
coke oven gas and 90 per cent. blast furnace gas. The latter 
gas is derived from a furnace delivering 120 tons of pig iron per | 
24 hours. The furnace is provided with only a single bell, | 
and after leaving the furnace the gas enters a very large dust 


height. 
pipe before 


The coke oven gas pipe joins the blast furnace gas | 
it enters the condensers. Water in- 


is 


int? the condensers twice a week for three 
hours. This serves to remove any dust which may have 
collected there. The boxes on which the condensers stand 
are cleaned once daily, being then flushed out by a stream of 
water supplied through an india-rubber hose pipe. After 
leaving the condensers the gas is washed in a Theisen washer 


jected 


| before passing to the engines. Consequent upon a scarcity of 


water in the neighbourhood of the Brymbo Works, the water 
in this plant is used several times over in the washer for a 
period of a fortnight. The dirty water flows from the Theisen 
washer to settling pools, and the clean water is pumped to an 
elevated tank, whence it flows once more to the Theisen 
washer. In this manner the actual consumption of water 
for cleaning the gas is said to be only 0°25 litre per c.m. 
gas, and the circulating quantity is 1°75—2 litre per c.m. 


Wei 0 A 


GZ 
Witte 


gas. The cleaning is very effective, inasmuch as the 
contents of dust in one c.m. of gas amounts to only 
0°013—1°007 grammes. In this way it has been possible to run 
the engine continuously for seven months (Sundays excepted). 
One cubic metre of the coke oven gas has been estimated to 
contain about 2°50 to 3 00 grammes of sulphur. To eliminate 
this sulphur, which has injurious effect on the exhaust pipes, 
a special purifying plant has been erected, which réduces the 
sulphur to under ‘025 grammes per cubic metre. Each time 
the blast furnace bell is lowered the pressure of the gas falls from 


& Spaces, the water being brought into the | catcher, from which the dust is drawn every other day. | 4°5in water to zero, rising again as soon as the bell is closed ; 
| From the dust catcher the gas passes through a main 164ft. | but notwithstanding this, these gas engines have run very 
at those corners which may be exposed to | in length into the condensers, which consist of eighteen | regularly, and the governor has been able to deal with all the 
whilst a further advantage obtained is that | vertical wrought iron pipes, 15in. diameter and 46ft. in | variations of gas pressure and composition. 


The calorific 
value of the mixture is 125 to 135 B.Th.U. Ifa tuyere at 
the blast furnace has to be changed and the blast taken off, 
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air is admitted to the furnace through the tuyere spyholes, 
and the furnace bell being closed, the furnace acts by virtue 
of its natural draught as an ordinary gas producer. The 
quantity of gas then delivered is sufficient to maintain the 
working of the gas engine. With the exception of a steam 
engine for the blowing plant and one for the rolling mill, 
there is no other steam driven plant now in operation at the 
Brymbo Works. 








PETROL RAIL MOTOR INSPECTION CAR, 
NORTH-EASTERN RAILWAY. 

WE reproduce above a diagram drawing of the petrol 
rail motor inspection car recently intr.duced into service on 
the North-Eastern Railway, and would refer our readers to 
the issue of THE ENGINEER for April 3rd, in which some 
detailed particulars and two engravings of this vehicle were 
published. 

This inspection car has been designed for the use of 
the company’s executive officers, and is 17ft. long by 7ft. 
wide, and has a wheel base of 10ft. There is an open saloon 
10ft. long ; in the centre and at each end a driver’s compart- 
ment is arranged. The saloon is entered by the driver’s 
door, and there is seating accommodation for six people. The 
car is driven by a petrol engine. There are four cylinders, 
each 4$in. diameter by 53in. stroke, and at the normal 
speed of running, which is 950 revolutions per minute, the 
engine develops 35 horse-power. The valves are mechanically 
operated, and are placed on opposite sides of the cylinder. 
Duplicate ignition is provided—namely, Eisemann’s high- 
tension and ordinary low-tension systems. The gears are 
fixed to the under-frame, and give three speeds—15, 30, and 
45 miles per hour. In running order the car weighs 6 tons 
12 ewt., and carries 15 gallons of water and 20 gallons of 
petrol. The consumption of petrol averages 12 miles to one 
gallon, so that the capacity of the tank is equivalent to a 
journey of 240 miles. Externally the car is finished in the 
North-Eastern Railway Company’s usual style. 





FOUR-CYLINDER ENGINES ON THE NORTH. 


EASTERN RAILWAY. 


IN Mr. Rous-Marten’s article on Great Central Compounds, 
which we published last week, he wrote:—‘‘ Although the 
one three-cylinder North Eastern engine compounded on Mr. 
Smith’s plan, No. 1619—of whose excellent work I gave 


details some years back—has not been multiplied, there are | 


rumours that his four cylinder type—of which two, Mr. 


Wilson Worsdell’s Nos. 730 and 731 have been at work a | 


couple of years—is to be adopted in the case of several new 


express engines now in contemplation for the North- | 


Eastern Railway. Of the performance of the two pioneers I 
shall give some particulars later.’’ Since these lines were 
printed we have heard definitely that Mr. Worsdell does 
not at present propose to build any more engines of 730 
and 731 type. It grieves us to remember that Mr. Rous- 





| the High Court. The company was successful in its appeal. | t 
| Ritchie, steam crane makers, Edinburgh; National Gas 








Marten’s promise to deal wit 1 these two engines can never be 
fulfilled. 








NORWICH ELECTRIC TRAMWAYS. 


THE long-standing litigation between the Norwich Cor- 
poration and the Norwich Electric Tramways Company has 
at last been concluded, when judgment was given in favour 
of the Corporation. The dispute arose as to the definition to 
be placed on Section 57, Sub-section 5, of the Norwich Electric 
Tramways Act of 1897, viz.: ‘* If the company fails to main- 
tain and keep in good condition, to the satisfaction of the 
Corporation . . . (5) the junction of the paving laid and 
maintained by the company with the surface laid and main- 
tained by the Corporation, the Corporation may, if they 
think fit, themselves at any time after seven days’ notice to 
the company do the work necessary for the repair and main- 
tenance of the road, and the expense reasonably incurred by 
the Corporation shall be repaid to them by the company, with 
the addition of 5 per cent. on such expense.’’ The Corpora- 
tion served notices upon the tramway company calling upon 
it to repair the junctions referred to in the sub-section. The 
company having failed to carry out the work, the Corporation 
did so, and upon the company refusing payment of the expenses 
incurred legal action was commenced. In the first instance 
the case was tried by Mr. Justice Phillimore, who decided in 
favour of the Corporation. The tramway company there- 
upon took the case to the Court of Appeal, on the ground of 
jurisdiction, contending that the question should have been 
decided by a Board of Trade arbitrator and not by a judge of 


The Hon. A. Lyttelton, K.C., was appointed as arbitrator. 
After a protracted inquiry the arbitrator gave his award in | 
favour of the Corporation. The tramway company then 
applied to the High Court as to the legal reading of the sub- 
section, and Mr. Justice Bray upheld the arbitrator’s decision. 
The tramway company then appealed, and the case was con- 
sidered by the Court of Appeal, when Mr. Justice Bray’s 
decision was upheld and the appeal dismissed with costs. 
In giving his judgment the Lord Chief Justice remarked | 
that private Acts of Parliament were only contracts between | 
the parties which have the sanction of Parliament, and the 
rules of construction which applied to them were not exactly | 
those which apply to general Acts of Parliament from what | 
he called the public point of view. The difficult section to | 
construe was that which stated, ‘‘If the company fails to | 
maintain and keep in good condition to the satisfaction of the | 
Corporation (5) the junction of the paving laid | 
and maintained by the company.’’ He proposed to decide | 
nothing more than to apply this section to the facts as found 
by the arbitrator. Mr. Lyttleton had found that in certain 
roads the traffic, by reason of the presence of the company’s 
tramway, had caused the surface of the road adjacent to the | 
paving laid by the company to become worn down below the | 
level of the setts so as to forma ‘‘ridge.’’ Adjacent to the | 


| setts at distances of sometimes 2in., and as much as 6in. in | 
| some other cases, there was wearing away of the road, and | 


the arbitrator found that this was failure to keep in good | 
condition the junction. The Lord Chief Justice endorsed 


the opinion expressed by Mr. Justice Bray that the Corpora. 
tion and tramway company were bargaining about that, 
They were bargaining as to who should make good not the 
general repair of the road which the Corporation have to 
maintain . . . . even within the 18in., or even with another 
limit, not putting upon the tramway company an obligation 
to do the Corporation’s work, but that the particular incident 
of what was called in the Act the junction should be main- 
tained by the tramway company instead of by the Corpora. 
tion. With regard to the repair of the junction, his lordship 
viewed it as a bargain between the parties that the expense 
of doing that particular thing, which was quite different from 
the general repair of the macadam, should be borne by the 
tramway company. He agreed with the judgment given by 
Mr. Justice Bray, and dismissed the appeal with costs. Lord 
Justice Farwell and Lord Justice Kennedy concurred, 


SCOTTISH NATIONAL EXHIBITION. 


THE Scottish National Exhibition is to-day being opened 
to the public at Edinburgh by H.R.H. Prince Arthur of 
Connaught. The site of the Exhibition is the Saughton 
Hall estate, a little over a mile west of Princes-street, the 
grounds extending to over 40 acres. The old Hall of Saughton, 
which dates back to the days of Charles the First, stands out 
in pleasing relief to the white and ornamented Exhibition 
buildings. The principal buildings comprise a Hall of Indus- 
tries, Machinery Hall, a Hall of Fine Arts, and a Concert Hall. 
The chief building is the Hall of Industries, and covers an 
area of fully 24 acres. It is 450ft. long by 220ft. wide, 
with wing portions extending to 250ft. in width. The floor 
space is 100,000 square feet in area, and the tower at each 
end rises toa height of 125ft. The entire framing of the 
building is of timber, having fibre plaster on the outer walls, 
and it is lined internally with asbestos as a precaution against 
fire. The building cost £10,340, or ?d. per cubic foot and 
1s. 104d. per square foot of space, and accommodates a large 
collection illustrating Scottish, English, Irish, Canadian, 
Japanese, Italian, Dutch, and many other industries. 

The Machinery Hall occupies an area of 31,400 square feet, 
and consists of two longitudinal and one central transverse 
bay, the construction and materials being the same as in the 
case of the Hall of Industries. Here model bakeries, printing 
and lithographic machines, new forms of stamping presses, 
weaving machines, confectionery making appliances, and 4 
great variety of other machinery is seen in working operation. 
The Clyde and other shipbuilding centres have furnished a 
representative display of models of recently built war and 
other ships. The Clydebank firm of John Brown and Co. on 
its stand has a model of the Cunard turbine steamship Lusi- 
tania. The printing machines shown in operation by the 
Riverside Press and Mr. John A. McCulloch, both of Edin- 
burgh, and by Payne and Sons, Otley, are all worked by 
electric motors. Amongst other exhibitors of machinery and 
plant may be named Babcock and Wilcox, water-tube boilers; 
Douglas and Grant, engine builders, Kirkcaldy ; Carrick and 


Engine Company ; Elwell Smith, patent gas appliances; W. 
Summerscales and Sons, Keighley, laundry machinery; 
Campbell and Sons, Edinburgh, confectionery making 


| machines; Renton and Fisher, Bathgate, machine tools, é. 


The Conference and Concert Hall covers an area of 18,400 
square feet, and is seated for 2000 people. It is circular in 
form, with a domed roof rising 65ft. above floor level. The 
cantilevers supporting the gallery and domed roof are carried on 
double steel standards with space between, this running all 
round the back of the gallery. From the top of these 
standards spring the twenty bowstring principals forming the 
dome, connected at the apex by a metal ring. With the 
exception of the steel standards and cantilevers, the framing 
of this building throughout is of timber, with fibre plaster 
covering outer walls and boarding and felt on flat r vofs and 
dome. To minimise fire risks the inner walls are lin 
throughout with asbestos boarding, which is carried down to 
the founds inside of each gallery, thus disconnecting the floors of 
the several galleries. The cost of this building is £49", which 
works out at 24d. per cubic foot and 6s. 1d. per square foot. 
The designs for the several main buildings of the Exhibition 
were the work of Messrs. Walker and Ramsay, architects, 
123, Wellington-street, Glasgow. : 

There are numerous independent pavilions in the outside 
grounds, one—the Canadian pavilion—covering an area of 3600 
square feet. Another of the pavilions occupies 21 }Q square 
feet. 
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A NEW LATHE. 


A NEW Thin. centre self-acting, sliding, surfacing,and screw- 
cutting turret lathe has recently been placed upon the 
market by the Colchester Lathe Company. This lathe, 
which is shown in the accompanying illustration, has been 
designed for using high-speed steel to the fullest advantage. 
It has a powerful headstock, and the cone and gear are 
graded to enable a uniform range of speeds to be obtained 
suitable for all classes of work. The spindle is ground 
and is bored to admit a 2in. rough bar, it runs in special 
phosphor bronze bearings, and is fitted with a large ball 
thrust. All the gearing is machine-cut, and all the pinions and 
reversing wheels are made of forged steel and are machine- 
cut from the solid. The loose headstock has a large base, 
which is gripped to the bed by an excentric and handle in 
the usual way. It has a ground spindle, which is adjustable 
sideways for taper turning. The saddle is of heavy construc- 
tion, and has a long bearing surface. It is of sufficient 
length in front of the bed to enable work of the largest 
diameter to be faced with one setting of the tool. The rack 
and pinion are of steel. The self-acting, sliding motion is put 
in and out of gear by means of a small lever conveniently 
placed in front of the saddle. The leading screw is Zin. 
pitch, and it is fitted with a phosphor bronze double-clasp 


nut. The self-acting feeds are positive. The bed is of 
heavy section and fitted with a half-gap piece. It will be 


seen that the standards supporting the bed form cabinets, 
which are used for storing the change wheels and tools, each 
wheel having its own place. We are informed that these 
lathes are supplied with or without the turret, the latter 
being removable by simply unscrewing the handle shown at 
the top. Each lathe bores its own turret, thus ensuring 
accuracy. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents. ) 





COMBUSTION IN LOCOMOTIVE FIRE-BOXESs, 


Sir,—Assume two locomotives A and B to be given, with equal 
leading dimensions and weights, but the wheel base of A to be 
1-4-0 with a deep fire-box, and that of B to be 2-6-0 with a 
shallow fire-box. 

There is a certain speed beyond which a locomotive boiler is 
unable to supply enough steam to slip the wheels continuously. 
Let this speed be 30 miles an hour, and let A and B keep the same 
thickness of fire, which is to be as thick as B will stand without 
choking. Suppose that both locomotives were started with equal 
heavy loads on the same journey, B would accelerate more than A 
up to 30 miles an hour; after this point the two engines would 
maintain equal speeds all the way to the next stop so long as the 
speed did not drop below 30 miles an hour. In these conditions 
B is the better engine because it does the journey in shorter time 
than A, owing to its greater acceleration at the start; B is work- 
ing at its maximum power in the above, and so is A, for that 
particular thickness of fire. 

Now, | have found by experience that, in a properly designed 
locomotive, the production of steam is almost exactly in proportion 
to the requirements—i.e., to the blast. I have even fired some 
locomotives where it was easier to keep up the steam at the highest 
output than at a lower one, and it seemed impossible to ask too 
much of the locomotive, provided the wheels did not slip ; but that 
snot the point I wish to discuss. In such a properly designed 
locomotive, 7 
is, of course, much fiercer than in ordinary work, and the fire is 
simply thickened in proportion, so that the fuel just does not lift 
off the grate. Apparently this could go on indefinitely, so long as 


when called on to give an extra large output, the blast | 


there was sufficient depth below the brick arch to prevent choking, | 


pean practically there are obvious limits. But from the above, 
ov things being equal, a locomotive having a deep fire-box could 

e 
shallow fire-box, 
viously mentionec 


1, 


& greater output than one of the same size, but having a | 
at speeds above the 30 miles an hour limit pre- | 
| Tartar the Committee place no reliance on their own figures. 


Reverting to the two locomotives A and B, consider the effect 


of thickening the fire in A. 
30 miles an hour th 
fire as it could stan 
: at the start 
Bheyond that speed, and whether or not it passed B would depend 
: @ length of the run. On any ordinary road 30 miles an 

ee is reached in two minutes from the start with a heavy 
passenger train Thus, the time lost by A in accelerating is 
™ ignificant compared with what it could gain after the critical 
rapping speed had been passed in a run of 100 miles, say. There- 
ots Fir tn the above journey to be of sufficient length, A 
8reater consumption of fuel 
pony sar to rs 
out its time-table 
P I have 
oie, Journey in faster time than a 2-6-0, under the condit*ons 
> gama but evidently the theory could be extended to include 
conditions, The fact that a 4-4-0 can carry a deeper fire 


It could give a greater output above 


d. Therefore, although B would be ahead of 


promises, no matter at what cost. 


tried to show in the above why a 4-4-0 will do a par- 


erform it in less time than B, although naturally at a | 
f I consider economy of fuel to be | 
keeping. A railway company ought to carry 


an B, which was assumed to have as thick a | 


and up to 30 miles an hour, A would go faster than | 





than a 2-6-Ojmeans that it will stand more “ lashing,” 7.¢., will be 
able to take a much greater overload than the 2-6-0, which is a 
distinct advantage at times of heavy traffic. This I find to be 
strictly borne out by experience. Obviously a combination of 
the two constructions, if it were possible, would be better than 
either —a 2-6-0 with a deep fire-box between the two rear axles. 

As far as I am aware, the Caledonian 4-6-0 engines have never 
yet beaten the performance of their 4-4-0, 140 class, namely, that 
of taking 404 tons behind the tender up a long bank of 1 in 100 
at 36 miles an honr, in spite of their larger boilers. I am open to 
correction on that point. But assuming it to be correct, although 
it was done on a calm, dry day, this surely shows the doubtful 
advantage of a 4-6-0 over a 4-4-0, even when compared under 
conditions more than less favourable to the 4-6-0. These two 
classes have the same size of coupled wheels. 

I shall not attempt to apply the above theory to a comparison 
of the ‘“‘ Precursor” and ‘‘ Experiment” types, as it is compli- 
cated by the different weights, grate areas, wheel diameters, Xc., 
also weather conditions, loads, &c., and would take up too much 
space. It would require years of careful experiment to establish 
the superiority of either class, and | think the trial given by Mr. 
Cooke was too short, as, for instance, one type had very much worse 
weather conditions on at least one occasion than the other. The 
greater first cost, greater cost of repairs, and greater cost of run- 
ning upkeep, both of locomotive and railway, must be balanced 
against any advantage the 4-6-0 may possess in regard to coal 
consumption. In any case, I have never found two locomotives of 
the same class to be exactly alike in all respects. 

I hope you will kiadly find space for my contribution to a dis- 
cussion on so interesting a subject. W. 

April 28th. 


CYLINDER CONDENSATION AND SUPERHEAT. 


Sir,—In your issue of 17th inst. you stated in a leading 
article :—‘‘ Once more the old delusion that the multiplication of 
cylinders by reducing the range of temperature in each promoted 
economy was brought forward. Jt seems strange that in the 
present day it should be necessary to point out that there is no 
trace of practical evidence to show that initial condensation is less 
in a triple-expansion engine than it is in a compound, or in a com- 
pound than it is in asingle-cylinder, while there is the most definite 
evidence to the contrary.” 

I should be glad to know what evidence you refer to, and also 
how you explain the fact that with superheated steam less heat is 
used up in the H.P. cylinder of a quadruple than in a triple engine ; 
that is, I find it requires about 100 deg. to 120 deg. of superheat 
in a triple engine, and 70 deg. to 80 deg. in a quadruple engine to 
ensure the steam being dry at the end of the stroke of the H.P. 
cylinder, any superheat in excess of these amounts appearing as 
superheat in the next valve box. W. S. Hive. 

Hull, April 21st. 

[To this we replied in our ‘“‘ Answers to Correspondents” last 
week. Mr. Hide now writes us the letter below, which, since the 
question is of such general interest, we put before our readers. 
Ep. THE E.] 

Str,—I am obliged to you for your reply, but you must excuse 
me if I do not find it wholly satisfactory. 

I have studied the reports of the Research Committee at various 
times, and the more I look at them the more unsatisfactory I find 
them. The following are the results given :— 





|? as 
7 | ‘Ss } gs 3 
= 5 = 
H.P. cylinder ..| 16°9 | 28 “22°9 
L.P. cylinder ..| 29°2 47°3 24°7 
Referred mean | | 
pressures. . -| 19°9 248 | 817 19°8 21°13 29°9 


| 
| | | 


You will notice all the triples include jacket water, and with the 
exception of the Meteor they were working much below their 
proper powers ; the mean pressure referred to low-pressure 
cylinder, for instance, in the Tartar, is less than even the Fusi 
Yama, a compound working with 58lb. steam. Also in the 


You say the low-pressure cylinder is invariably the driest cylinder. 
I do not quite understand what this has to‘do with the question I 
raised, but the above figures do not bear this statement out. | 
presume you mean your advice to take a trip to sea satirically. 
As I have been to sea for a number of years, and holding as I do 
the highest certificate the Board of Trade grants for sea-going 
engineers, I am afraid one extra trip to sea will not benefit me to 
the extent you anticipate. I think that, considering the position 
I hold, you might have granted me some slight experience, if only 
to the extent of one trip to sea. 

I have also some knowledge of taking records of water and fuel 
consumptions similar to the Committee’s experiments, and can 
assure you that the difficulties on board ships, especially directly 
on leaving port, are extreme, and make all records very 
unreliable. 

If you will refer to Mr. Golding’s book on the ‘‘Theta-Phi” 
diagram, on page 43—first edition—he gives particulars of a trial 
by Mr. Bryan Donkin cf a triple-expansion engine. This trial 
being on shore, the figures may be taken as reliable. The water 
in cylinders in the trial without jackets is approximately : —High- 


pressure, 15 percent. ; medium pressure, 27 percent.; low-pressure, 
35 per cent. 

But you practically ignore the question I asked you in my 
previous letter, and that is:—How do you explain the extra 
amount of superheat required in the high-pressure cylinders of a 
triple engine over that for a quadruple engine, if, as you say, a 
reduction in the range of temperature is of no value ? 

I regret I cannot refer to Nicolson and Callendar’s experi- 
ments, as I do not know where to find the records. 

Hull, April 27th. W. S. Hing, M. Inst. C.E., M.LN.A. 


[We hope to deal with our correspondent’s letter in a future 
impression. Meanwhile he would greatly add to the value of his 
letters if he would give us the results of his own experience at 
sea. Does he find his high-pressure cylinder work wet, and the 
low-pressure dry, or does he not?—-Ep. THE E. | 


RESISTANCE OF THE AIR. 


Sir, - I have read with great interest the article in the issue of 
THE ENGINEER for April 17th concerning Mr. Eiffel’s experiments 
on ‘ Air Resistance.” 

The results given are most interesting, and would be of consider- 
able value but for the fact that I cannot follow the units to which 
the values of constants given refer. Apparently all the factors have 
not been translated from metric to English measurements. I find 
a statement in the first paragraph of page 391 to the effect that 
some of the figures have been translated, whereas others have not. 
Can I take it that this applies all through the article ? 

April 22nd, 1908. A. A. REMINGTON. 

[In reply to the inquiry of your correspondent I will say that 
purposely I have avoided altering the units throughout from 
metric to British, in order to leave to Mr. Eiffel’s results all their 
originality. 

The only change I have made, for the sake of your readers who 
are not familar with the metric system, is to use everywhere the 
foot as the unit of length. 

As mentioned, the values of / stated are referred to the metric 
units. Since the values of / are consistent throughout the article 
in question, the remark as to / obviously concerns all the figures 
given. 

If your correspondent wishes to convert the results into any 
other system more familiar to him, I will add the following 
remarks for his guidance. 

There are four systems of units that may be used, generally 
speaking, to state the results of such experiments as the article 
is concerned with. 

1. The Metric System: Velocity in metres per second, 
pressure in kilogrammes per square metre. 

2. The Centimetre-Gramme-Second System (or c.g.s.): 
Velocity in centimetres per second, pressure in grammes per 
square centimetre. 

3. The Foot-Pound-Second System (or F.P.S.), also properly 
called British System: Velocity in feet per second, pressure 
in pounds per square foot. 

4. Another System of so-called ‘‘ British” units, unfortu- 
nately extensively used by many investigators in aétrody- 
namics: Velocity in miles per hour, pressure in pounds per 
square foot. 

If ku, ke.g.s., kr.ps., and kx, are the values of / obtained in 
the metric, c.g.s , F.P.S,, and “‘ British” systems of units respec- 
tively, /u being given in the article, then 


kegs. = ku x 10-5 
ke.v.s. = ku x 0-0191 
ke = ky x Q-0411. 


One must be careful before forming an opinion as to the results 
of an investigation to ascertain the units used, and I have in some 
cases met with the same difficulty as your correspondent. For 
instance, in a letter from Dr. T. E. Stanton to the Times, a certain 
value of the coefficient / is given as being 0-0032 in British units 
—the italics are mine. This ‘value seemed abnormally high, and 
it puzzled me greatly until I discovered that, although the foot is 
used everywhere in the letter, and the mile nowhere mentioned, 
the British units used were those mentioned in No. 4—miles per 
hour and pounds per square foot. It does not fit me to criticise 
Dr. Stanton, who is an authority on the subject, and follows 
besides an established notation which has received the sanction of 
routine, but the advisability of using two different units of length 
in the same formula may be questioned. It is certainly irrational, 
and it is of by no means uncommon occurrence in this as well as in 
other branches of science—at any rate, when one does depart from a 
rational system of units, and when the denomination of ‘‘ British” 
in connection to measures conteys so little information owing to 
their regrettable multiplicity, as a matter of fact, to be strictly 
correct, the British units are not the foot, pound, second, but the 
yard, pound, second, as the foot is but a subdivision of the 


standard unit of length, which is the yard. M. E. J. G.] 


EFFECT OF MIXTURE STRENGTH UPON THERMAL EFFICIENCY. 
Srr,—In a letter published in your issue of the 24th Mr. J. H. 


Hamilton suggests that the unburnt gas which I found in the 
exhaust from a gas engine when running at half load may have 


| been due to gas trapped in the space between the gas valve and 


admission valve, and removed in the next scavenging stroke. 
This explanation had not occurred to me, and I think it is a 
possible one. The space in question is more than sufficiently large 
to contain the required amount of coal gas—about 8 cubic inches— 
and there can be little doubt that at least that amount is really 
left in the space after each explosion. The only difficulty is to 
account for its complete, or nearly complete, removal during a 
single scavenging stroke, the shape of the passages being such as 
to make this appear improbable, though it is by no means im- 
possible. 

If this somewhat obscure phenomenon of the unburnt gas be 
left out of account, as something which is possibly peculiar to the 
engine under test, it is quite clear from my experiments that the 
real effect of scavenging is to increase the power of the engine by 
permitting a greater weight of charge to be used. There is no 
perceptible gain in efficiency if the mixture strength be the same ; 
and any such gain that is found in practice is due to weakening of 
the mixture, and is, of course, obtained at the expense of some 
part of the possible increase of power. In a hit-and-miss engine 
the efficiency will be higher in the cycle following a scavenging 
stroke ; but that is because the mixture is weaker. 

The practice of taking the brake power into the heat balance, 
instead of the indicated power, was that adopted by the Institu- 
tion of Civil Engineers’ Committee and is clearly correct. If the 
indicated power be taken, the greater part of the frictional losses 
—namely, the piston friction—and the whole of the pumping work 
are counted twice over. If the brake work be taken some part of 
the mechanical losses is left out and goes into the ‘‘ balance” 
unaccounted for along with radiation. But the part thus neglected 
is not more than 2 per cent. of the brake work, or, say, § per cent. 
of the whole heat supply. HOPKINSON. 
Cambridge, April 28th. 








Ir is reported that Dr. Lee de Forest has recently been 
conducting various tests of his system in the presence of officers 
representing the French Governmert. These trials related to his 
method of sending telephonic messages without wires, as adopted 
in the United States navy. The experiments, which were carried 
out between Villejuif and Mont Valérien, are stated to have been 





quite successful, 
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BRICK WATER-COOLING TOWER 
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A BRICK WATER-COOLING :TOWER. 





A WATER-COOLING tower of somewhat peculiar formation 
has recently been erected at the power station of the Central 


London Railway by Messrs. Balcke & Co., of London, under | 


the supervision of Mr. E. P. Grove, the railway company’s 
chief engineer. The tower is constructed of brick, and is 
shown on the above engraving. It stands on a mas- 
sive concrete foundation, the rectangular base of which covers 
a space of 30ft. by 79ft. The height of the tower is 40ft., 
and air openings have been left at the bottom. There is a 
ferro-concrete roof. Above the tower is a chimney, 24ft. in 
internal diameter and 75ft. high, so that the total height of 


‘Tes Exciwesr” 


Fig-i—THE “ACCELERATOR” BOILER 


the structure is 115ft. The rectangular portion contains the 
water-distributing system, which is entirely of wood. The 
actual brickwork was executed by Messrs. John Jarvis and 
Sons, of London. 

The water to be cooled is led into the tower at two points | 
from one side, the pipes being connected to the main trough | 
running the whole length of the cooler. From this trough | 
gutters branch off, and from these the water falls from gas 
tubes in jets on to splash plates, which effect the distribution | 
of the water over cooling hurdies. There are twenty of these | 
hurdles, and they are composed ef triangular laths laid in 
notches in lath carriers. They are so arranged that the free | 


area between the troughs and gutters is considerable, while 
the free area between the troughs and gutters is even more. 
This is important, in order that the uprising air may not be 
The total fall of the water is 26ft, 


baffled. 














| “ACCELERATOR” WATER-TUBE BOILER. 


A NEW design of water-tube steam generator, built by Messrs. 
Daniel Adamson and Co., Dukinfield, near Manchester, 
is shown in the annexed illustrations. No radical departure 
| from water-tube principles has been made, the object of the 
| inventors being rather to provide a boiler of simple form, 
which can be built up in units or sections to any required 
size. One of the most important features of the ‘ Accelera- 
tor’’ boiler, as its makers have called it, is the double 
provision for passing the steam and water by separate means 
| from the top-headers to one large drum. Our illustrations— 
| Figs. 1 and 2—show sectional views of the boiler with and 











| lower ends of the generating tubes A are also connected, ] 
| this manner the cycle of circulation is completed, tT - 
flame and gases from the fire, by means of inclineg bafi 
are caused to traverse practically the whole of the eatin’ 
| surface presented by the tubes before making their pe 
through the flue H. ” 
| In case it is desired to raise the temperature of the feed 
water before admitting it to the boiler proper, the down-take 
tubes G are replaced by a feed heater shown in Fig, 9, é 
cycle of circulation remains the same, excepting that, instead 
of the water from the main drum passing through tubes to 
| the rear end of the bottom generating boxes of the boiler, it 
is further passed through tubular connections into the upper 
part of the feed-heater sections. These are placed in the rear 
of the boiler in the path of the waste gases, so as to Utilise 
the heat more efficiently. The sediment separated from the 
water is deposited in the bottom boxes of the feed-heater 
section, where an arrangement is provided for blowing off the 
mud. The drum, header boxes, and tubes are made of mild 
steel, and the method of suspension of the whole of the parts 
is such as will permit of free expansion. The boiler, being 








y) 


Fig. 4—-TYPE OF BOILER FOR LIMITED HEADROOM 


made in sections, can be readily transported and erected 
without necessitating the employment of appliances for lifting 
heavy weights. 

For cleansing purposes the various parts are easy of access, 
Large hand holes are provided over the ends of the tubes of 
the boiler and feed sections. Manholes are also fitted in the 
steam and water drums, and hand holes in the generating 
water-boxes and feed-boxes. Blow-pipe apparatus is provided 
to enable jets of steam to be directed across the heating 
surfaces to clear away the soot while the boiler is under 
steam. 

Messrs. Adamson have had a hand-fired boiler of this type 
in operation for several months at their works with excellent 
results. The features of its working are high rates of evapo- 
ration, steady water level, and dry steam, while, we are 
informed, no part of the boiler has developed any weakness 
or faults. 

In the alternative design shown in Fig. 4 the makers have 







































































Fig. 2—“ACCELERATOR BOILER WITH FEED-WAT 


without feed-water heater respectively; Fig. 3 shows a 

front elevation of the boiler, with a portion of the brick- | 
work removed; and Fig. 4, a modified design for situations | 
where head-room is limited. Referring to Fig. 1, the| 
simple construction of the boiler will be seen. A series of | 
straight water tubes A is inclined over the furnace, giving | 
free rise to the circulating water, and preventing internal | 
incrustation. The water being split up in these tubes into 

small volumes is quickly raised in temperature, forming | 
steam, and rises into wrought steel header boxes B, where | 
the steam and water separate. The steam rises in these | 
boxes, and passes through tubes F into the upper part of the | 
transverse drum D, while the water gravitates easily through | 
tubes E into the lower portion of the drum. From this | 
drum the water further passes through down-take tubes G to | 
the rear end of the bottom generating boxes C, to which the 














Swarms Sc 


ER @HEATER Fig..3—FRONT OF BOILER 


endeavoured to retain the most desirable features of the boiler 
above described, while obviating the necessity of providing 
the necessary head-room for withdrawing the tubes. Provi- 
sion for passing the steam and the water by separate passages 
from the upper headers to the steam and water drum is made 
as before, while the direct and natural flow of the circulation 
is retained. 








Wiru regard to the recent decision that the standard 
rate of 36s. per week should be paid to all fully competen 
mechanics of the engineering trades on the hired list in the 
Government dockyards, including ex-dockyard apprentices, a8 00n 
as they have passed their conipetency test as self-reliant a 
men, a notice has been issued that it is not intended by this or 1 
t> imply that. such’ ex-apprentices should be retained at rates 
below 36s, per week for a period of two years. 
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THE COLLAPSE OF THE QUEBEC BRIDGE. 
REPORT OF THE ROYAL COMMISSION,* 
(Continued from page 435.) 
ppENDIX 7.—A DESCRIPTION OF THE ORGANISATION 
. AND STAFFS MAINTAINED BY THE DIFFERENT COR- 
PORATIONS INTERESTED IN THE ERECTION OF THE 
BRIDGE. 
THERE were 
bridge—Vi“-, 


four parties directly interested in the building of the 
the Canadian Government, the Quebec Bridge and 
Railway Company, the Phenix Bridge Company, and the Phumix 
iron Company. Each had its own staff to take charge of the por- 
tions of the work in which it was interested. : 

Phe Commissioners made the personal acquaintance of all the 
nior officials concerned, and discussed with cach of them the 
ed upon toperform. Evidence has been secured 
experience of these men, their fitness for their 


it “ I 
duties he was ca 
4 the previous 
ys 


rivin ; 1 « 
Saal positions, and their duties. 


The Dominion Government was represented by the Deputy | 


Minister of the Department of Railways and Canals and _ his 
assistants, two Deputy Ministers and three inspectors having been 
connected with the work. : ; 

The Government’s interests are set forth clearly in the Subsidy 
Agreement of November 12th, 1900, and in the (iuarantee Act of 
1903, and throughout the work the Quebec Bridge and Railway 
Company recognised its obligations to the Government by requir- 
ing its contractors to do their work in such a manner that it would 
ve acceptable to the Government. 

Although the Deputy Minister of the Department was charged 
with the duty of examining the plans and specifications, all of 
which were subject to his approval, checking up the monthly 


estimates which were the basis for payments and exercising general | 


oversight of the work up to the time of its final acceptance, in 
reality, the whole responsibility for specifications, plans, and con- 
struction was upon the officials of the Quebec Bridge and Railway 
Company, its interests being identical with those of the Govern- 
ment, Mr. Cooper’s special qualifications having been officially 
recognised in the Orders in Council of July 21st and August 15tb, 
903. 

a issue at the time previous to the passing of the Order in 
Council of August 15th, referred to, was whether Mr. Cooper's 
approvals were to be subject to cancellation on the advice of an 
expert engineer employed by the Department or not. By the 
Order in Council of August 15th, 1903, the Government practically 
decided that Mr. Cooper’s decisions were to be final, and neither 


Mr. Schreiber nor his successor, Mr. Butler, at any time interfered | 


with his control of the technical features of the undertaking. Mr. 
Cooper's understanding of the situation was the same, and this 
indicates clearly both the Government's position and that of Mr. 
Cooper on this question. 

ne Quebec Bridge and Railway Company maintained in its 
service and employed on the work a chief engineer, a consulting 
engineer, two erection inspectors and four mill and shop inspectors. 
The Chief Engineer, Mr. E. A. Hoare, M. Inst. C.E., had an 
extensive experience as a railway engineer, and had done most of 
the company’s preliminary work. ‘lhe record of his professional 
experience will be found in full in his evidence. Mr. Hoare had a 
high reputation for integrity, good judgment and devotion to 
duty. 
of Quebec and its people, no better man could have been found, 
and the evidence throughout shows that to the best of his ability 
the company was faithfully served. ‘There is, however, nothing in 
Mr, Hoare’s record that would indicate that he had the technical 
knowledge to direct the work in all of its branches. 

The company’s directors do not seem to have realised the im- 


portance of the duties pertaining to Mr. Hoare’s position, and | 


while believing that he was not competent to control the work, 
they still gave him the position, the powers and emoluments of the 
office of chief engineer. 

While we can only consider this as a mistake on the part of the 
(Quebec Bridge and Railway Company, yet we regret to say that 
uch appointments are by no means uncommon, and it must be 
recognised that in many cases good executive ability is valued 
more highly or considered of more importance than special pro- 
fessional knowledge. 

Mr. Hoare personally considered that he was in general control 
of the construction, and that everything was under his jurisdic- 
tion except the approval of plans; the evidence shows that he 
gave much personal time to the oversight of the fabrication of the 
material, to inspection of the erection and the preparation of the 
estimates ; it also shows that he lacked a comprehensive grasp of 
the work that was being done by the inspectors, and that although 
his subordinates entertained the highest personal regard for 
him they did not look to him for advice when technical difficulties 
arose, 

Mr. ‘Theodore Cooper, of New York, was the consulting engi- 
neer, In the extent of his experience and in reputation for 
integrity, professional judgment, and acumen, Mr. Cooper had 
few equals on this continent, and his appointment would have 
been generally approved. Mr. Cooper's strict duties were to ex- 
amine, correct and approve the plans prepared by the contractors 
and to give engineering advice to Mr. Hoare when requested. 
Mr. Cooper and his chief assistant, Mr. Bernt Berger, carried on a 
most thorough and painstaking examination of the plans. Mr. 
Cooper appointed both shop and erection inspectors for reasons 
explained in his evidence, and had these inspectors report fully 
end regularly to him. Mr. Cooper states that he greatly desired 
to build this bridge as his final work, and he gave it careful atten- 
tion, His professional standing was so high that his appointment 
left no further anxiety about the outcome in the minds of all most 
closely concerned. As the event proved, his connection with the 
work produced in general a false feeling of security. His approval 
of any plan was considered by everyone to be final, and he has 
accepted absolute responsibility for the two great engineering 
changes that were made during the progress of the work—the 
lengthening of the main span and the changes in the specification 
and the adopted unit stresses. In considering Mr. Cooper's part 
in this undertaking, it should be remembered that he was an 
elderly man, rapidly approaching seventy, and of such infirm 
health that he was only rarely permitted to leave New York. 

Mr. Cooper assumed a position of great responsibility, and 
agreed to accept an inadequate salary for his services. No provi- 
ton was made by the Quebec Bridge Company for a staff to assist 
him, nor is there any evidence to show that he asked for the 
appointment of such a staff. He endeavoured to maintain the 
hecessary assistants out of his own salary, which was itself too 
small for his personal services, and he did a great deal of detail 
work which could have been satisfactorily done by a junior. The 
result of this was that he had no time to investigate the soundness 
of the data and theories which were being used in the designing, 
and, consequently, allowed fundamental errors to pass by him un- 
challenged. _ The detection and correction of these fundamental 
errors is a distinctive duty of the consulting engineer, and we are 
compelled tu recognise that in undertaking to do this work with- 
out sufficient staff or sufficient remuneration both he and his 
cmployers are to blame, but it lay with himself to demand that 
\hese matters be remedied. é 


During the construction of the substructure Mr. Cooper visited | 
but did not visit the bridge | 


the bridge sito on several occasions, 
during the ercction of the superstructure. - He visited the Phcenix 
ton Company’s shops but three times during the fabrication of 
the structure, 

- During erection Mr. Cooper, upon receipt of information from 
; r. MeLure, ordered certain work on the erection to be stopped 
=f correction, This order was communicated by him to Mr. 
‘oare, who stopped the work accordingly. 





* Based on abstracts given in the Engineering Record of New York. 


From the standpoints of personal character and knowledge | 


In the sense that the inspectors looked to Mr. Cooper for advice 
and directions, almost entirely, and that he appointed them and 
issued instructions to them, and also that he dealt directly with 
the contractors, hc assumed many of the duties of a chief engi- 
neer ; owing to the special nature of the work, he was the only 
one in the employment of the Quebec Bridge Compary who was 
capable of assuming these duties. He was not authorised to act 
in this capacity, nor was he able to visit the bridge during its 
erection. 

Norman Rk. McLure was an inspector assisting Mr. Edwards in 
the shops up to the beginning of erection, when he acted as in- 
spector of erection, being employed during the winter as an 
inspector in the shops. He was appointed by Mr. Cooper, with 
Mr. Hoare’s concurrence. He was responsible to both Mr. 
Cooper and Mr. Hoare, and received instructions from both, but 
reported to Mr, Hoare principally upon matters regarding monthly 
estimates, and to Mr. Cooper upon matters of construction. Mr. 
McLure had definite instructions in writing as to duties from Mr. 
Cooper, but had none from Mr. Hoare. Mr. MeLure is a technical 
man, a graduate of Princeton University, 1904, and previous to 
the Quebec Bridge work was inspector of bridges for the New 
York, Ontario, and Western Railway, and in so far as his experi- 
ence fitted him, performed his duties well and is a painstaking and 
capable engineer. He had not full authority on the. work, and 
depended on Mr. Cooper for all technical advice and instructions. 

We are at a loss to understand why Mr. Cooper, under the 
| circumstances, did not place a more experienced man in full local 
charge in the inspection of erection. We must recognise, how- 
ever, that the power of making such an appointment did not rest 
with Mr. Cooper, and that Mr. Hoare had stated in evidence his 
conviction of his own ability to handle the work. 

Mr. E. R. Kinloch acted as inspector of workmanship through- 
out erection, having been appointed by Mr. Hoare and was 
responsible to him. Mr. Kinloch’s experience on bridge work, as 
given in his evidence, shows that while without technical training 
he had been connected with the building of several heavy struc- 
tures and was thoroughly capable of handling ordinary bridge 
| erection. His duties were to watch the structure closely, and to 
see that the erection work, and particularly the riveting, were 
properly done and in accordance with the instructions issued by 
the Phenix Bridge Company. While the Phoenix Bridge Company 
did not recognise his authority, they co-operated cordially with 
| him to the common end of endeavouring to obtain good work. 
Mr. McLure and Mr. Kinloch worked independently, but all Mr. 
Kinloch’s observations and criticisms were reported to Mr. 
McLure, and these have added a great deal to the value of these 
records. Mr. Kinloch was thoroughly at home in his work, and 
executed his duties carefully and intelligently. He appears from 
| the evidence to have been a keen observer and fully impressed 
with the importance of his duties. We are, however, convinced 
that the bridge was too large for one man to thoroughly cover in 
detail all the work that was entrusted to Mr. Kinloch, and that 
there should have been more inspectors of equal ability. 

Mr. E. L. Edwards was chief inspector of shop werk, and was 
appointed by Mr. Cooper, with the approval of Mr. Hoare. He 
reported to both Mr. Cooper and Mr. Hoare. The circumstances 
of his appointment are stated by Mr. Cooper in his esidence, and 
Mr. Edwards’ experience as an inspector is given in full in his own 
evidence. His duties were to sec that the metal supplied by the 
rolling mills came fully up to requirements of the specifications, 
and that it was properly tested ; he sent the test reports regularly 
to Mr. Hoare, and visited Mr. Cooper for instructions every 
month, or when anything irregular happened. He had alsu to see 
that the finished members corresponded in dimensions exactly 
with the approved plans, and that the methods of fabrication that 
were used were in each case most accurate and satisfactory. The 
tesv records and the list of shop errors detected by the inspectors 
are cvidence as to how Mr. Edwards performed his duties. 

Mr. I. W. Meeser was Mr. Edwards’ assistant, and his inspection 
was more particularly directed to the shop work. He had ample 
experience in shop work, having been trained as a machinist, and 
was at one time sub-foreman in the shops of the Phoenix Iron 
Company. The Commissioners satisfied themselves during their 
visit to Phoenixville that both Mr. Edwards and Mr. Meeser 
thoroughly understuod the work they had undertaken. The 
Commissioners are not, however, satisfied that the shop inspection 
as arranged for by the Quebec Bridge and Railway Company 
would have been as thorough as it was if it had not been aided 
throughout by the hearty co-operation of the officials of the 
Phoenix Bridge Company and of the Phcenix Iron Company. The 
staff was too small, and it is our opinion that the Quebec Bridge 
Company would have shown better judgment had it employed a 
larger staff, under the direction of an independent man of wider 
| technical knowledge, and who would have been sufficiently forceful 
to hold his own against the contractors. 

Messrs. Keenan and Ostrom acted as inspectors in the rolling 
mills at Harrisburg and Pittsburg respectively. There is no 
evidence of any serious defect in the metal supplied by these 
establishments, and it may be concluded that the inspection was 
thorough and creditable. 

As a whole, the staff was inefficient and not well organised ; the 
excellence of the work done must be largely attributed to the 
ambition of the constructors to do the work to the very best of 
their ability ; the organisation was weak in the absence of a fully 
competent engineer of erection, and of a forceful chief of staff for 
the inspection of shop work. 

The officials of the Phoenix Bridge Company most closely con- 
nected with the Quebec Bridge were the chief engineer, the 
designing engineer, the engineer in charge of details, the shop 
inspector, the superintendent of erection, the erection foreman, 
the resident engineer of surveys, and the resident engineer on 
erection. 

The chief engineer was Mr. Deans, who has occupied this 
position for many years, and is widely and favourably known as 
an experienced bridge builder. Mr. Deans’ personal duties are 
the general oversight of all work being executed by his company. 
He may be fairly described as its chief business manager, and as 
such conducted all the negotiations leading up to the Quebec 
bridge contracts. From the nature of his work it is not possible 
for him to be closely in touch with the planning and execution of 
technical details; these were in the direct charge of his two 
principal assistants, Mr. Szlapka and Mr. Milliken, acting under 
his general instructions. Mr. Deans was very active in the per- 
formance of his dutics, kept closely in touch with the progress of 
the work in all departments, and generally managed the execution 
of the contract. 

Mr. Deans’ actions in the month of August, 1907, and his judg- 
ment, as shown by the correspondence and evidence, were lacking 
in caution, and show a failure to appreciate emergencies that 
arose. 

The designing engineer was Mr. Szlapka, who had received a 
thorough technical education in Germany, and has been with the 
Phenix Bridge Company for about twenty-seven years, having 
held his present position for twenty-one years. A list of the more 
important structures that have been built by this company to Mr. 
Szlapka’s designs will be found on page 935 of the evidence, and 
shows that previous to 1903 his ability as a designer had been 
thoroughly tried, and that his experience was wide. As usual in 
ow bridge company organisations, Mr. .Salapka’s work. has 
een confined to his own department, and his personal knowledge 
of the work of transportation and erection is limited. The 
evidence shows that Mr. Cooper, whose faculty of direct and 
unsparing criticism is well known, had every confidence in the 
ability of Mr. Szlapka, and on previous works had had good oppor- 
tunity to form his estimate of him. Mr. Szlapka was responsible 
for the entire work of designing, and the commissioners are 
satisfied from their personal investigations at Pheenixville that this 
was conducted with care and energy. Mr. Szlapka’s mistakes and 
errors, to which the disaster is directly attributed by the commis- 
{ sioners, are discussed elsewhere. 














‘he engincer in charge of details was Mr. Charles Scheid!. 
Mr. Scheid! had received a technical education in Germany, and 
has been with the Phwnix Bridge Company for twenty-four years, 
during eighteen of which he has held his present position. His 
work in connection with the Quebec Bridge is clearly and fully set 
forth in his testimony, commencing on page 914 of the evidence, 
and, briefly stated, consisted of prepariug the shop drawings from 
the general outlines of design that had been determined by 
Mr. Szlapka. The accuracy with which this work was done is 
proved by the records of the shop inspectors and of the erectors, 
and was of the highest grade. Upon Mr. Scheid! was laid the 
burden of being personally responsible for the accuracy of every 
one of the shop drawings. 

Mr. E. T. Morris was shop inspector for the Phoenix Bridge 
Company, his position being a permanent one. His duties were 
similar to those of Messrs. Edwards and Meeser, and his employ- 
ment practically provided for an additional inspection of the work 
in the shop. He reported to Mr. Deans and Mr. Szlapka, and 
kept a record of all errors detected and of the methods adopted 
for their correction. An examination of the “‘field corrections ” 
reported by the resident engineer of erection will show how 
thoroughly this shop inspection was done, and by comparison of 
the records we find that the work of Mr. Morris was even more 
thorough ard exact than that of Messrs. Edwards and Meeser. It 
is proper to credit the thoroughness with which this work was per- 
formed, not solely to Mr. Morris, but also to Messrs. W. H. 
Reeves, Deans, and Norris, whose emphatic instructions concern-. 
ing inspection he had received. 

Mr. A. B. Milliken was superintendent of erection, having 
general jurisdiction over the handling of all the contracts of the 
company after the material was delivered to it by the Pheenix 
Iron Company. He has occupied his present position for about 
seventeen years. A list of the most important structures that he 
has erected is given in his evidence (pages 52 and 53). Mr. 
Milliken did not contine his attention to the Quebec. Bridge work, 
but had the execution of several other contracts to look after at 
the same time. The evidence shows that he spent much time at 
the site, and was always closely in touch with the work. The 
system of reports of }1ogress established in his department was 
very thorough. 

Mr. Milliken reported to Mr. Deans, and when on the work did 
not interfere with the jurisdiction of Mr. Yenser, who was in 
charge, Dut simply advised him. His work throughout appears to 
have been thoroughly and carefully done. The system of erection 
was jointly designed by the engineering and erection departments 
of the Phoenix bridge Company, the details of the members, their 
connections, the travellers, and the genera! order of erection being 
determined by the engineers, and the equipment of plant and 
tackle by the erection department. Mr. Milliken appomted Mr. 
Yenser as foreman on the Quebec Bridge. 

Mr. B. A. Yenser was Mr. Milliken’s subordinate in charge of 
erection, and was in absolute local authority.- He had been a 
bridge erector for many years, and had worked for the Phoenix 
Bridge Company for about fifteen years. In Mr. Dean’s evidence 
will be found a statement of the more important structures erected 
by Mr. Yenser, and that gentleman is described as ‘‘ having shown 
unusual qualities as an erector, being careful and conscientious, and 
having had experience in the handling of men.” It should be 
noted that Mr. Yenser had absolutely nv authority to vary the 
programme of erection, which was arranged in Pheenixville and 
furnished to him in a book of instructions with accompanying 
plans. His position was largely an executive one, his duties being 
to carry out positive instructions, and to see that the forces 
employed were worked to their full efficiency. He had orders tu 
exercise extraordinary care in the inspection of the tackle and all 
handling appliances, Mr. Yenser had no technical training, and 
his position did not cal] for it. His action in continuing erection 
on August 25th, 1907, was immediately referred to his engineering 
superiors and was approved. ‘The evidence shows that he was an 
able and forcefu! superintendent, and that he went to his death 
with supreme contidence in the judgment of his superiors at 
Pheenixville. 

Mr. A. H. Birks, the resident engineer of crection, whvu alsu 
perished in the disaster, had complete confidence in the ability 
and efficiency of the Phwnix Bridge Company’s designers, whose 
abilities he had had ample opportunity to observe. ‘I'he person- 
ality of Mr. Birks is described and his record in the performance 
of his duties is stated in Mr. Deans’ testimony. It will be there 
noted that Mr. Birks’ experience was rather limited. He had 
received a thorough training in the design of the erection plant. 
His duties were to inspect the material as it arrived on the bridge 
for erection, to see that it was properly placed, and to watch the 
erectors to see that the programme of erection as laid down in the 
Pheenixville written instructions was minutely followed. The 
evidence shows that these duties were performed with intelligence 
and fidelity. Mr. Birks prepared all technical reports for trans- 
mission to Pheenixville, and advised Mr. Yenser on matters calling 
for engineering knowledge. 

Mr. F. A. Cudworth was resident engineer in charge of surveys. 
No question of importance affecting Mr. Cudworth’s work has 
come up in the progress of this inquiry, and it is sufficient to say 
that his duties were faithfully and ably attended to. The 
Pheenixville office depended upon him principally for reports of 
the movements of the various parts of the truss as the erection 
proceeded, and his observations are matters of record. 

In general, it may be said that this staff was highly efficient, the 
men were well trained and had ample experience in the class of 
work that they were called upon to do, and there is throughout 
evidence of great pride in their individual connection with the 
undertaking and of determination to do their utmost to make it 
a success in every way. The Commissioners are of opinion, how- 
ever, that the Phoenix Bridge Company erred in judgment, and 
showed a failure to appreciate the magnitude and ditficult:es of 
the work that it had undertaken when it did not provide as part 
of this organisation an engineer of erection, who, by virtue of 
technical training and long experience on large bridge work, was 
fitted to take complete local control of the erection. In this they 
followed usual practice, which, however, was not applicable to this 
particular work. 

The manager for the Pheenix Iron Company was Mr. Norris, 
who has been prominently connected with the company since 1896, 
and who became manager in 1900. Under his management the 
works of the company have been altered and enlarged, and the 
output materially increased.’ Mr. Norris’ endeavour to secure 
thoroughly good material and good workmanship for the Quebec 
Bridge is set forth at length in his testimony, and his conduct of 
the work throughout is, in the opinion cf the Commissioners, com- 
mendable for its carefulness, thoroughness and energy. 

The Commissioners are of opinion that the works of the Phoenix 
Iron Company are efficiently managed and operated. 

(To be continued. ) 








Tur Admiralty have ordered that when the period of 
the estimated durability of the tubes of water-tube boilers of ships 
is within six months of expiration a further wear and waste test is 
to be carried out, to enable a decision to be given as to whether 
the tubes are fit for further service before any re-tubing is under- 
taken. In any case, where the tubes have failed to last for five 
years’ service, an explanation respecting the short life of the tubes 
is to accompany the report. At the first drill test made after the 
boilers are new, or after re-tubing, at least one of the upper gene- 
rator tubes and one of the economiser <ubes, if so fitted, and at 
subsequent drill tests at least two of the generator tubes and two 
of the economiser tubes, if so fitted, are to be removed. -These 
tubes are'to be cut into suitable lengths, cleaned and weighed, 
and their weight per foot reported. Parts of the tubes are also to 
be cut longitudinally, to enable the internal condition and thick- 
ness to be determined. 
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WIRELESS PHOTOGRAPHY. 


LAST Tuesday evening a demonstration was given by Mr. 
Knudsen at the Hotel Cecil, London, in connection with his 
system of wireless photography. This invention has for its 
object the reproduction at a distance of photographs taken 
with an ordinary camera. This is brought about by means 
of etheric waves, without any conducting medium other 
than the ether. So far as the electrical part of the 
apparatus is concerned, this is practically identical with that 
used in the spark system of 4vireless telegraphy, an ordinary 
spark coil with its attending accessories, such as the aérial 
and so forth being used. 

In carrying out the process a photograph is taken on a 
photographic plate, the gelatine being from three to four 
times thicker than that commonly used. The plate is 
screened ; that is to say, a screen consisting of a glass plate 
with parallel lines on it is interposed between the lens of the 
camera and the plate. The plate having been developed, and 
before it is completely dried, iron dust is sprinkled upon 
it. It has been found with a plate of this kind that owing to 
the transparent and partly transparent parts of the plate 
drying more quickly relatively than the dark parts, the iron 
dust does not stick to the transparent and partly trans- 
parent parts to the same extent that it adheres to 
the dark and shaded parts, and that by lightly brushing 
the plate after the application of the dust, and when the 
fo mer is about half dry, a picture, partly composed of iron 
dust, is obtained. The plate, having been prepared in this 
way, is then fastened to a small table on the transmitting 
instrument, with the film side upwards. This table, and 
consequently the plate fixed to it, is given a horizontal to- 
and-fro motion, similar to that of the table of a planing 
machine. A needle point attached to a flat spring rests upon 
the surface of the plate, and this needle point is caused 
slowly to travel at right angles to the direction of the plate’s 
motion. As the plate passes under the needle, it is evident, 
since some parts of the plate are covered with iron dust while 
others are smooth, and since the needle is attached toa 
delicate spring, that the spring and needle are set in a state 
of vibration. The spring in vibrating makes and breaks the 
battery circuit of a spark coil, just as the spring attached to 
the armature of an electric bell makes and breaks the battery 
circuit. This sets up intermittent sparking in the spark 
gap on the secondary side, and in this way etheric waves are 
produced at various intervals as in wireless telegraphy, the 
vibrating needle and spring acting in a sense as the transmit- 
ting key. 

At the receiving end there is another small table and 
another vibrating needle, and this latter table has precisely 
the same movement as that at the transmitting end, the two 
tables moving in synchronism. The motion of the plate at 
the transmitting end is derived from clockwork, but that at 
the receiving end from an electric motor. 

The method of synchronising is interesting. Every time 
the plate is about to start the stroke at the sending end a 
fairly powerful spark is caused to be produced in the spark 
gap. The waves set up by this spark act. upon an ordinary 
metal filing coherer at the receiving end, which completes an 
electric circuit, and by electro-magnetic means causes the 
running motor at the receiving end immediately to operate 
the table, and in this way the two tables are synchronised. 

It may here be mentioned that the moving table at the 
receiving end carries a smoked glass plate of the same 
dimensions as the plate at the sending end. Besides the 
coherer already referred to, which is used for synchronising 
the two tables, there is another special coherer which 
receives the intermittent waves which are transmitted by 
reason of the movements of the vibrating needle at the 
sending end. This coherer is connected in circuit with a 
battery and a small electro-magnet situated above the 
smoked plate, and as this circuit is alternately completed and 
broken by the coherer the electro-magnet is magnetised and 
demagnetised. The needle, which is attached to a delicate 
spring, is acted upon by this magnet, and so caused to vibrate 
on the smoked plate in unison with the needle at the trans- 
mitting end. This makes scratches on the smoked plate, 
these scratches reproducing the picture on the original photo- 
graphic plate. The “‘ scratched ’’ plate is afterwards put on 
an ordinary photographic printing frame, and a print of it 
taken on sensitised paper. 

We have not seen an actual photograph reproduced, but 
we have examined specimens of photographic prints which 
have been printed from the smoked glass in the manner 
described, and these have shown fair results, taking into 
account the fact that Mr. Knudsen has only worked upon the 
apparatus for a period of three months. Perfection is not vet 
claimed, but Mr. Knudsen hopes shortly to remove the 
imperfections inseparable from new inventions. At the 
demonstration last Tuesday a picture was drawn upon a glass 
plate with seceotine, which was afterwards sprinkled with 
iron dust. This was placed on the table of the transmitting 
instrument, and reproduced on the smoked glass plate in 
another room. The time taken to reproduce a photograph 
5in. by 4in. on the smoked glass plate is fifteen minutes. 











THE INSTITUTION OF CIVIL ENGINEERS. 
THE KING EDWARD VII. BRIDGE, NEWCASTLE-ON- 
TYNE 

At the ordinary meeting on Tuesday, the 7th April, Sir William 
Matthews, K.C.M.G., president, in the chair, the paper read was 
‘‘The King Edward VII. Bridge, Newcastle-on-Tyne,” by F. W. 
Davis and C, R. S. Kirkpatrick, Assoc. MM. Inst.C.E. The follow- 
ing is an abstract of the paper :— 

In this paper the authors describe the construction of the new 
high-level bridge at Newcastle-upon-Tyne. For nearly sixty years 
the whole of the North-Eastern Railway traffic between north and 
south passed over three lines of railway upon the old high-level 
bridge; and in 1899 the directors of the railway company 
obtained parliamentary powers to construct an entirely new 
bridge with four lines of railway, to accommodate the rapidly 
increasing traftic, the new bridge being so located that trains 
should pass through Newcastle without a change of engines. 

The bridge was designed by Mr. Charles Harrison, D.Sc., 
Engineer tc the Northern Division of the North-Eastern Railway. 
The contractors were the Cleveland Bridge and Engineering Com- 
pany, Limited, of Darlington. 

Foundations.—Electric power was generated at the contractors’ 
yard for working the air compressors for the caissons, and for 
driving the whole of the machinery and lighting plant upon the 
works. There were three caissons, each 113ft. long and 35ft. wide, 
and sunk to about 70ft. below high water of ordinary spring tides. 
Each caisson was divided into permanent and temporary lengths, the 
latter being attached to the permanent length at river-bed level. It 





was carried to a height of about 5ft. above high-water level. The 
working chamber of each caisson was domed, and 9ft. 6in. high at the 
highest point. It was divided into three parts by means of two 
girders with wide bottom flanges; 3ft. 6in. above the cutting edge. 
These girders were designed to prevent the caissons from sinking 
too rapidly in soft ground. Holes were made through their webs 
to enable workmen to have free access to all parts of the working 
chamber. There were three shafts to each chamber, which were 
pear-shaped in plan, and so designed that workmen could descend 
the ladders without fear of fouling the skips. Each shaft was 
served by an electric derrick crane, and the skips were loaded, 
passed through the air locks, and tipped into the hoppers without 
unslinging or re-handling. 

The air locks were designed by Mr. F..W. Davis, with the 
object of removing the excavated material: more quickly than is 
possible with the ordinary type of lock. : 

The caissons were built immediately above their final resting 
place, and where lowered by means of lowering chains and 
hydraulic jacks. As soon as the caisson had been lowered 
sufficiently to float, concreting was cc d, and continued as 
rapidly as possible by day and by night unti! the caisson rested 
securely on the bed of the river. 

Several cases of caisson illness occurred, but only in one or two 
cases were the results serious. All men employed under com- 
pressed air were medically examined before being allowed to 
work. The period adopted for compression and recompression 
was one minute for every 5 lb. of pressure, and this was found 
to be quite satisfactory. Special attention was paid to the proper 
ventilation of the working chambers, and 22 cubic feet of free 
air per minute for each man were supplied. During the sinking 
of the first two caissons it was thought that the amount of CO, 
in the compressed air was related to the number of cases of com- 
pressed air illness. In-the last caisson, therefore, the air was 
analysed daily, and it was found that the number of cases of ill 
ness had no relation whatever to the quantity of CO,. ‘This result 
is plotted on a diagram which accompanies the paper. 

Upon several oecasions observations were taken of skin-friction, 
which was found to range from 5 cwt. to 6°65 owt. per square foot 
of embedded surface. 

The superstructure and its erection.—The bridge consists of two 
spans of 300ft. each, with a land span on the north side of 231ft., 
and a land span on the south side with an average opening of 
195ft. There are three granite piers in the river, 25ft. wide, and 
the clear headway to the underside of the girders is 83ft. 6in. from 
high water of ordinary spring tides The piers have curved cut- 
waters at each end, and are lightened by voids. There are tive 
girders to each span, of lattice design and 27ft. high, and they are 
placed 11ft. apart between centres. 

The track is carried on longitudinal timbers, resting on floor- 
plates supported by cross girders attached to the top boom of each 
main suace. The girders were erected upon timber staging, which 
was constructed wide enough to build two girders at one time. 

The Act of Parliament provided that one of the two waterways 
should always be kept open during erection. The closing of one 
channel involved a certain amount of risk to shipping, and in 
consequence the work was expedited as much as possible 

The south river channel was closed on the 10th April, 1905, and 
re-opened upon the 29th October, 1905, after the building and 
removal of staging, and erection of five main girders, weighing 
1636 tons. The north river channel was closed on the 29th 
October, and re-opened on the 26th May, 1906. 

Experiments were made with sand blast apparatus for cleaning 
the steelwork, but the cost was found to work out at 2-1l6d. per 
square foot, or three times the cost of hand labour. There were 
difficulties in working on a large scale which prevented the system 
from being used for more than experimental work. 

The fan-shaped steel span upon the south side was not contem- 
plated when the work was commenced, but the nature of the 
foundations upon the south side proved unsatisfactory for arches, 
and Mr. Harrison therefore decided to alter these to girders. 
The abutment of this span also forms the wings and abutments for 
the arches of the south. west and south-east approach curves. 

The south approaches,-During the excavation for — the- south 
abutment of the Pipewellgate span old pit workings were met 
with. These were explored, and found to extend under the whole 
of the foundations upon the south-west and south-east approaches. 
The workings were, therefore, cleaned out, and fill up with 
brickwork in cement. The arches upon the south-east and south- 
west approach curves were of ashlar in cement, the abutments 
and spandrel walls being of masonry in mortar faced with snecked 
rubble. 

The cableway.—To expedite construction acableway was erected, 
to carry 10 tons with a clear span of 1520ft. The saddles of each 
tower were 200ft. above high-water, and the dip of the rope was 
about 65ft. The towers were of steel framework hinged at the 
foot, and provision was made at each anchorage for tightening or 
slackening the main rope. The driving winch was about thirty- 
five yards west of the tower upon the Gateshead side, and was of 
100 horse-power. 

The main rope was 3hin. in diameter, and weighed over 10 tons. 
Erection was a very difficult matter, owing to the river traffic, 
railway lines, and roadways below, but was successfully accom- 
plished by drawing the main rope over a lighter rope previously 
secured to the towers. The cableway proved a success in every 
way, and not only saved considerable expense in carrying out the 
work, but materially reduced the period of construction. 

Board of Trade inspection and opening.—The bridge was tested 
by the Board of Trade with a live | of ten locomotives. The 
maximum deflection in the two river spans was ;',-th of the span. 
The formal opening by his Majesty King Edward VII. took place 
on 10th July, 1906, and passenger traffic was commenced on Ist 
October, 1906. Mr. A. Cameron, Assoc. M. Inst. C.E., acted as 
resident engineer for the railway company, whilst the authors 
supervised the work on behalf of the contractors. 








At the annual general meeting of the Institution of Civil Engi- 
neers held on Tuesday evening, the 28th April, the result of the 
ballot for the election of officers was declared as follows :—Presi- 
dent: Mr. James Charles Inglis. Vice-presidents: Mr. W. R. 
Galbraith, Mr. G. H. Hill, Mr. A. Siemens, and Mr. W. C. Unwin. 
Other members of Ccuncil: Mr. J. A. F. Aspinall (Liverpool), Mr. 
B. H. Blyth (Edinburgh), Mr. C. A. Brereton, Mr. W. B. Bryan, 
Mr. R. Elliott-Cooper, Col. R. E. B, Crompton, C.B., Dr. G. F. 
Deacon, Dr. F. Elgar, Mr. M. Fitzmaurice, C.M.G., Mr. Alan 
Grant Dalton (South Africa), Mr. R. A. Hadfield (Sheffield), Dr. 
C. A. Harrison (Newcastle-on-Tyne), Mr. J. Hobson (Canada), 
Mr. W. Hunter, Mr. G. R. Jebb (Birmingham), Sir Wm. Thomas 
Lewis, Bart. (Aberdare), Sir George T. Livesey, Mr. A. G. Lyster 
(Liverpool), Mr. Thos. Matthews, Mr. A. B. Moncrieff (Australasia), 
Mr. A. Ross, Mr. J. H. Ryan (Dublin), Mr. J. Strain (Glasgow), 
Sir Frederick R. Upcott, K.C.V.O. (India), Mr. W. B. Worthing- 
ton (Derby), and Mr. A. F. Yarrow. This Council will take office 
on the first Tuesday in November, 1908. 





The Council have made the following awards for papers read 
and discussed before the Institution during the past session :—A 
Telford gold medal to Mr. W. Barclay Parsons (New York) ; a Watt 
gold medal] to Sir Whately Eliot ; George Stephenson gold medals 
to Sir John Ottley, M.C.1.E., Dr. A. W. Brightmore, and Messrs. 
J. 8. Wilson and W. Gore ; Telford Premiums to Messrs. F. W. 
Davis (Darlington), C. R. S. Kirkpatrick (Newcastle-on-Tyne), 
— = 3 (Glasgow), G. H. Scott, R..R. Gales, F.C. H. (India), 
and S. H. Ellis. . 








GEOLOGISTS’ ASSUCIATION.—The next meeting of the Association 
will be held at University College, Gower-street, W.C., this 
evening, at 8 p.m., when the following paper will be read :— 
‘* Structural Analogies between Alloys and eous Rocks,” by 
William George Fearnsides, M.A., F.G.8. The Council will meet 





at 7 p.m, 
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THE IRON, COAL, AND GENERAL TRApgg 
OF BIRMINGHAM, WOLVERHAMPTON, yp 
OTHER DISTRICTS. 

(From our own Correspondent.) 
A Quiet Week. 

Work has been resumed since the Easter holidays and 
as usual, there has been a temporary quickening of operations to 
make up arrears ; but, generally speaking, things continue quiet 
and the situation cannot be said to be oe ety Upon since last 
report. Some of the works are fairly well off for business and 
the execution of orders booked at the quarterly me. ting kes : 
them moderately occupied. m 


The Shipbuilding Lock-out. 

The shipbuilding dispute has already occasioned a con- 
siderable lessening of the inquif for equipment and materials and 
now that it has been decided to post lock-out notices throughout 
England, Scotland, and Wales, there does not seem to be much 
chance of this curtailment being arrested just yet. The ctfeets of 
disputes such as this cannot always be contined to the industry 
primarily concerned, as many Midland manufacturers know . 
their cost. The makers of auxiliary engines and pumps and other 
machinery, as well as of various other classes of marine equip- 
ment, would be only too glad to see the dispute terminate, and 
the opinion is freely expressed in this district that the long-cop. 
tinued wrangle ought to end, and that it is time the shipbuilding 
industry composed its differences and set seriously to work to 
evolve an efficient organisation which would make trouble of this 
nature less common in the future, 


The Pig Iron Trade. 


The reported latest “corner” in pig iron at Glasgow js 
being used by Midland smelters and agents to improve their 
position, but without much success, the local market being stil] 
weak, and without much prospect of early recovery. Cinder forge 
pig iron is quoted 48s.; part-mine, 52s. to 54s.; best all-mine, 86s, 
to 85s.; and cold blast, 110s. There is a quiet demand for Midland 
descriptions at 48s, to 50s. for Northamptons ; and 5ls. to 5s, for 
Derbyshires ; whilst North Staffordshire sorts are quoted 52s. 6d, 
to 53s, 6d. The third of the three new blast furnaces at the 
works of the Staveley Company, which was put into operation 
during March, is answering very satisfactorily, and provision is 
made on the site for the building of a fourth furnace at an early 
date. ‘The new furnaces are proportioned to use coke only. One 
hundred coke ovens have been built to supply the furnaces with 
fuel. ‘The company’s production of pig iron will soon be 300,000 
tons per annum, Lincolnshire pig iron is quoted at about 55s, 
Furnace cokes are in fair demand at 15s. to 16s, 


Finished Iron. 

Some sections of the bar iron trade are complaining of a 
scarcity of orders from the chain and cable makers consequent on 
the chain and cable industry being affected by the shipbuilding 
dispute. It is said that sales of good quality gin. rounds have 
been made at as low a figure as £6 10s., but the circumstances 
were probably exceptional. Marked bars continue £8 10s,; Ear! 
Dudley's L.W.R.O. brand, £9 2s, 6d.; and the second-grade bars 
of the ‘‘ list” houses, £7 10s. Unmarked bars are quoted £6 10s, 
to £6 15s. Rivet iron is quoted £7 5s. to £7 10s., and for slit nail 
rods £8 is mentioned. Galvanised corrugated sheets are £12 10s., 
with plain sheets, deubles, £7 10s, to £7 12s. 6d. 


Steel. 

Mechanical and electrical engineers continue to be good 
customers for steel, which is now obtainable at much more reason- 
able rates than six months ago. Considerable quantities are being 
bought by the railway carriage and wagon companies. Angles 
are quoted £6 1s. 3d. to £6 6s. 3d.; girder plates, £6 10s. to 
£6 15s.; and mild engineering bars, £6 17s. 6d. to £7 2s. id. With 
regard to semi-finished steel, small lots for prompt delivery are 
being ordered, makers quoting Bessemer sheet bars £4 lds. to 
£4 17s, 6d., with Siemens a shade more. 


A Royal Saloon. 

Among recent orders received by the Metropolitan 
Amalgamated Railway Carriage and Wagon Company is one for 
a Royal saloon for the Khedive of Egypt. The company built the 
first Egyptian Royal saloon as far back as 1858. The one now 
ordered is up to date in every respect, and is luxuriously arranged 
and decorated, being very similar to that used by King Edward, 
except that there are to be end compartments, with a verandah 
between them. 


Electric Supply Enlargements. 

A Local Government Board Inquiry was held in Birming- 
ham on Tuesday into an application by the Corporation for power 
to borrow £251,285. The Town Clerk—Mr. E. V. Hiley—explained 
that £231,285 was needed for general electric supply purposes, and 
£20,000 for the purchase of electric motors to be let out on hire. 
He gave a history the undertaking since it was originated in 1859, 
and said that the progress made had been most remarkable, 
chietly, but not entirely, on account of tramway extensions. The 
units sold for tramway purposes in the year ended March, 1908, 
amounted to 11,192,776 out of a total of 20,793,670, which left 
9,600,894 for private consumers. The revenue for that year showed 
an increase of 52-87 per cent, on the previous year, which was itself 
an improvement of 37-85 per cent. over its predecessor. The 
surplus profits have been allocated to reserve. The loan is to be 
distributed as follows :—Summer-lane Station, £183,635 ; Water- 
street Station, £17,300; Dale End Station, £11,500; other sub- 
stations collectively, £14,850. In addition to the £20,000 for 
motors, it is proposed to spend £4000 for meters. It is estimated 
that the present loan, if sanctioned by the Board, will suttice for 
the next three years. If the demand does not justify the erce- 
tion of all the new machinery to be purcnased, the platt 
are to be deferred, since it is not proposed to make them all at one 
time. Mr. Hiley, continuing his explanations, pointed out that 
at the Summer-lane station the plant to be put in was identical in 
character with that already laid down. In the engine-house they 
proposed each year to put in one 1500-kilowatt direct-current 

enerator and one 1500-kilowatt alternating-current generator. 
These would be coupled to a medium-speed triple-expansion 
engine fitted with condenser. The engines and the foundations 
would absorb about £73,000 of the required loan. It was 

roposed during 1908 to put in rotary converters and to fill up the 
a panels on the switchboard with switch gear at a cost ot 
£6000. in the boiler-house it was proposed to instal ten boilers, 
six of them in 1908 and two in each of the two following years. It 
was also proposed to put in during 1908 one set of economisers. 
In 1909 a second chimney would be erected at Summer-lane at a 
cost of £3100, At the wharf it was proposed to erect a reserve 
coal bunker and conveyor. At the pumping station they wished to 
put in electrical and steam pumps, and at the sub-stations they 
desired to erect rotary converters, with transformers, three being 
dealt with in 1908. " Evidence was also given by Mr. AR A. 
Chattock, the Corporation’s electric engineer. The Local Govern- 
ment Board’s decision will be received in due course. 





Road Construction. 


** Roads and Road-making ” was the title of a paper read 
on April 28th by Mr. Henry E. Stilgoe, city engineer and sur: 
veyor, before the Department of Civil veo speci of the * 
mingham University, in which ‘the author described row 





construction as ‘one of the oldest branches of engineering.” 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


Another Disappointing Month. 
so far as all classes of iron are concerned, the month of 
April has been the worst known for a long time, and the prospects 
forward are decidedly gloomy in character. There is ample room 
x essimism, as at the present time there is a falling off in orders 
ref engineering trade, It is only in textile machinery where 
oortime continues to be worked to any great extent. 


Pig Iron. 

This material closes generally lower, although it cannot 
be said that there is much change on the past week, In Middles- 
brough brands, owing to the “‘ squeeze in warrants, the position 
in that department is well maintained. There are only odd lots 
of Lancashire foundry on offer, and as this sort is popular, holders 
are making no change in omg Lincolnshire is lower on the 
month by %d. to 1s.; Derbyshire, 1s, to 2s, 6d.; and Staffordshire, 
about Is. per ton. Scotch makes up to the end of the month 
appear to have been steady, although slightly lower, and there is a 
decline to note in Eglinton of 9d, to 1s. per ton, Hematite iron 
follows the general trend, and prices may be noted about 1s. per 
ton under March rates. Forge iron is about 1s. 6d. per ton lower 
on the month, closing with an easier feeling. 


Finished Iron, 
Demand slow, but there is not much change in prices. 


Steel. 

There is a decline in some departments in demand. 

Enzlish billets show little change, but foreign are lower. 
Copper. 

There does not appear to be much speculation, and at 
resent consumers appear to be buying for prompt only, and prices 
are in their favour at the time of writing. ‘Tough ingots are about 
20s. per ton lower. In sheets there is a reduction of £2 per ton. 
Copper tubes show nochange, but brass are fractionally lower. 


Sheet Lead. 
Is 10s. per ton down. 


English Tin Ingots. 
Have followed the course of copper and lead, and remain 
in buyers’ fav our. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 60s. ; Lincolnshire, 
53s. 3d.; Staffordshire, 53s. 6d.; Derbyshire, 54s.; Northampton 
shire, 56s.; Middlesbrough, open brands, 59s. 7d. to 59s. 10d. 
Scotch: Gartsherrie, 64s.; Glengarnock, 62s. 6d.; Eglinton, 61s. ; 
Dalmellington, 60s. 9d., delivered Manchester. West Coast 
hematite, 60s. 6d.; East Coast ditto, 58s. to 59s., both f.o.t. Scotch, 
delivered Heysham: Gartsherrie, 62s.; Glengarnock, 60s. 6d. ; 
Eglinton, 59s.; Dalmellington, 58s. 9d. Delivered Preston: Gart 
sherrie, 63s.; Glengarnock, 61s. 6d.; Eglinton, 60s.; Dalmelling- 
ton, Yd. Finished iron: Bars, £7; hoops, £7 12s. 6d.; 
sheets, £8 5s. Steel: Bars, £6 10s.; hoops (official), £7 15s. ; sheets, 
£7 17s. 6d.; boiler plates, £7 12s. 6d.; Plates for tank, girder, and 
bridge work, £6 5s. to £6 7s. 6d.; English billets, £5; foreign 
ditto, £4 7s. 6d. to £410s. Copper: Sheets, £75; tough ingot, 
£62; best selected, £62 per ton. Copper tubes, 94d.; brass tubes, 
74d.; condenser, 84d.; rolled brass, 6d.; brass wire, 6}d.; brass 
turning rods, 64d.; yellow metal, 6}d. per Ib. Sheet lead, 
£16 5s. per ton, English tin ingots, £142 per ton, 


59s. 


Lancashire Coal Trade. 

The feature on Tuesday in this market was the strong 
demand for house coal. ‘There is no probability of any reduction 
during the summer, backed as the demand is by a better shipping 
inquiry. Manufacturing coal is fairly steady, but slack is being 
offered at lower prices. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

The position of the hematite iron market is one of very 
marked weakness in almost every department. The demand is 
exceedingly small, and from no source is there a healthy business 
being done, The requirements of consimers generally are small, 
and there is no indication of any improvement in the demand from 
any quarter. The prospects are very unsatisfactory indeed, and 
there are many who fail to see even a ray of hope for months to 
come. ‘The make of iron is small. There are only twenty furnaces 
in blast, and the output is if anything more than sufficient to meet 
the demand. Prices are steady at the rates which have been 
quoted for several weeks past, with makers’ iron at 62s. net, f.o.b., 
nominal, and warrant sellers at 61s. 6d. net, cash. Sales of 
warrant iron have not been made for some time past, and there- 
fore no real indication of the market value of iron can be obtained. 
Prices are if anything slightly over the mark. The consumption 
of crude iron by makers is very small, and the other business on 
home account leaves much to be desired, while the foreign demand 
is weak, and so far as the Continent and the Colonies are concerned 
very few inquiries are coming to hand. Special hematites are in 
slow inquiry, and very little trade is being done in ferro- 
manganese and speigeleisen. Sales of scrap iron have lately been 
very small. The iron ore trade is without life, and raisers are 
confining their output as far as possible to their actual sales. 
Good average sorts are selling at about 10s. a ton net at mines, 
and best sorts realise 15s. 


Steel. 
: There seems to be no prospect of the re-opening of the 
Barrow Steel Works for some time to come, as the demand for the 
usual products of this establishment is very quiet, and the erratic 
run of business in quiet times does not admit of any margin of 
profit. Great distress exists in Barrow owing to the stoppage of 
operations at these works, and the company has arranged to dis- 
tribute relief to the most deserving cases. In addition to this the 
Corporation of Barrow have commenced relief works for the un- 
employed. The price of heavy steel rails is £6 per ton net f.0.b., 
and heavy plates are at £6 5s. net cash. Merchant steel is in 
slow demand, and steel foundries have nothing to do. Some 
trade is, however, being done at the chilled steel works at Barrow, 
hog hoop works are employed on a few orders which are in 
and, 


Shipbuilding and Engineering. 
Some apprehension is felt as to the prospect of the lock- 
out of wood workers in the shipbuilding trade this week-end in 
harmony with the common action which has been resolved on by 
© Employers’ Federation. This will affect about a thousand 
men at Barrow. The demand for new shipping tonnage is very 

quiet. Engineers are short of orders. 


Shipping and Coal. 

Shipping remains very depressed. The exports last week 
semlled as 11,316 tons, representing 6225 tons of iron and 5091 
ir of steel, as against 11,749 tons in the corresponding week of 
ae year, a decrease of 433 tons. For the year to date the ship 
ments aggregate at 162,290 tons, against 298,067 tons in the corre- 
sponding period of last year, a decrease of 135,777 tons. Coal is 
seulhg only to'a small extent, and the consumption of coke is on 
# small scale, but prices remain very high, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Business Situation. 

AFFAIRS have resumed their normal condition after the 
holiday stoppage. In the heavy branches of industry we hear of 
very little fresh work of any magnitude, Several departments are 
better employed than others, and those largely dependent on 
shipbuilding are but indifferently engaged, with small prospect, 
so far as can be seen, of any early change for the better. The 
lighter trades continue as previously reported, cutlery and plated 
goods being in languid request. Steel and iron are unchanged, 
the former being but lightly ordered in comparison with what used 
to be the case some months ago. In the coalfield interest chiefly 
centres in the question of gas coal contracts and: the reopening of 
the Baltic ports, which cannot now be much longer delayed. 


House Coal. 

At present the demand for house coal is such that neither 
coalowners nor merchants appear disposed to entertain the idea of 
reducing prices, This demand has been mostly brought about by 
the recent spell of severe weather and considerable holding-off on 
the part of buyers. It is just possible, therefore, that about the 
middle of the month, when current requirements are wore or less 
met, that coalowners, in view of the large demand for steam coal, 
will be inclined to meet the market with a reduction. Up to the 
present, however, we can discern no indication of the expected 
lowering being made by coalowners or merchants, the latter 
having had their stocks promptly depleted by the calls on: them 
during the winterly weather. Quotations: Best qualities, 12s. 6d. 
to 13s, per ton; other sorts, from 10s. 3d. to 11s. 3d. per ton. 
The adjoining coaltields of Derbyshire and Notts have been simi- 
larly affected, 


Gas Coal Contracts. 

These contracts are now under serious cousideration. 
Coalowners contend that in view of the advance of wages during 
the past year, an increase ought to be obtained on last year’s 
selling prices. Buyers, on the other hand, in view of the reduc- 
tion in steam coal, think that gas coal should not, atall events, be 
at a higher prico than last year’s rates. Very few contracts have 
actually been placed in the South Yorkshire or North Derbyshire 
districts up to the time of writing ; not, however, that they have 
gone elsewhere, but simply because buyers are holding off for the 
present. It is not likely, we understand, that there will be any 
aoe on last year’s prices, but that these will be fully main- 
tained, 


Steam Coal. 

Inquiries for shipping coal continue frequent, with some 
stiffening in prices; but, owing to the late opening of the 
navigation, and the quantity of coal waiting loading, ‘‘ spot lots ” 
have been dealt in, and thereby caused rather a weakening in 
quotations. Prices are ruliug at 10s. 6d. to lls. per ton. The 
export trade from Hull and Grimsby, according to the latest 
tigures available, is pretty much akin to that at the corresponding 
period of last year. From Hull, for the week ending 21st April, 
the weight sent was 55,963 tons, compared with 55,406 tons for the 
similar week of 1907. The principal foreign market supplied from 
Hull was Buenos Ayres, which took 8013 tons, Oxelsund coming 
second with 6911 tons. From Grimsby, for the week ending 
April 24th, the weight was 31,487 tons, compared with 32,392 tons 
for the corresponding week of last year. Hamburg is an easy 
first with 10,408 tons, the next largest foreign customer supplied 
by Grimsby being Landscrona, with 3289 tons. 


Coke and Coking Fuel. 

Coke, if anything, is a little easier, best washed now 
ruling at 12s. 3d. to 12s, 9d. per ton ; unwashed remains at 11s. to 
12s. per ton. The output of coke continues to be very heavy. 
The Lincolnshire and other smelting districts are receiving 
deliveries fully up to the average. The active request formerly 
noted for coking fuel and manufacturing coal is maintained. 
Lancashire is taking largely in engine fuel and slack, and prices 
kept up. 


Hematite Irons Lower. 

West Coast hematites are this week quoted at 70s. to 72s. 
per ton; East Coast, 64s. to 66s. per ton, both net, delivered 
in Sheffield and Rotherham. These prices show a weakening on 
previous quotations, due, it need hardly be said, to the uncer- 
tainty on the East Coast through the dispute m the shipbuilding 
trade. The export of hematites continues, the falling off being in 
home consumption. The satisfactory feature for the ironmaster 
in the situation is that the export trade keeps up, and thus takes 
away his production. 


Lincolnshire and Derbyshire Irons. 

Quotations for Lincolnshire and Derbyshire irons, deliverd 
in Sheftield and Rotherham, are not changed this week. Lincoln- 
shire, No. 3 foundry, 51s. per ton; No. 4, foundry, 50s. 6d. per 
ton ; No. 4, forge, 50s. per ton: No, 5, forge, mottled, white, and 
basic, 52s. per ton, all net. Derbyshire No. 3, foundry, 53s. 6d. 
per ton; No. 4, forge. 52s, per ton, both net. Business since the 
holidays has been by no means active. 


Bars, Sheets, and Billets. 

Quotations: Bars, £7 to £7 10s. per ton ; sheets, £9 to 
£0 10s, per ton ; Bessemer billets, £7 10s. per ton ; Siemens-Martin 
billets, £8 per ton. These figures show no change in those quoted 
last week, and which have ruled for some time. 


The Heavy Industries. , 

Steel manufacturers generally do not find the new orders 
coming in as satisfactory in volume as could be wished, nor does 
there appear much prospect of improvement in the early future. 
The finished iron trade is stated to be more favourably circum- 
stanced than the steel branches. The crucible steel department is 
but indifferently employed, and there is keen competition for such 
orders in crucible and other steels as are in the market. The 
depression appears to be pretty general in foreign countries, as the 
work recently received from abroad has been considerably below 
the average. At home the stagnation in shipbuilding is a leading 
factor in the situation, and tells upon several local firms which 
manufacture marine specialities. Steel castings still continue as 
one of the most depressed branches of the steel trade. The call 
for railway material, though scarcely in some departments quite 
as active as formerly, is fairly well maintained on the whole, and 
the engineering establishments, where some good work in special 
lines has recently been done, are moderately employed. In these 


and kindred departments, however, increased orders would be very. 


acceptable, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

LEGITIMATE business is much hampered by the operations of 
speculators whofor some time have been fighting against each other, 
and caused such an unsettled market that consumers dare not buy 
except for prompt delivery. The fact is that in February a number 
of speculators sold Cleveland warrants freely for delivery in three 
months at about 48s. 3d. per ton, expecting that they would be 
able to buy in the interval at less than that, and so make a profit. 
They have not been able to do so, however, the prices having 
risen, and now that the time for delivery is near they are striving 





hard to knock prices down. As the holders of the warrants are 
aware of their predicament they will not sell iron, and are endea- 
vouring to put prices up against the “‘bears.” The latter cannot 
purchase iron from producers and make warrants of it, as it is so 
scarce. Though the ‘‘ bears” are in such straits, yet they con- 
tinue to sell for three months’ delivery at 3s. per ton less than for 
as. There can be no doubt that the “bears” are heavy 
osers. Makers have very little Cleveland foundry iron to sell 
for May delivery, and they keep No. 3 at 51s. per ton for prompt, 
with No. 1 at 53s, 6d., and No. 4 foundry at 49s. 6d. The pro- 
duction of the lower qualities has lately been in excess of the 
requirements, and the prices are relatively a good deal cheaper 
than that for No, 3. Thus, No, 4 forge can be had at 48s., and 
mottled and white at 47s, 6d. 


The Shipbuilding Industry. 

No indications of improvement are yet to be noted in the 
shipbuilding industry, and none could be expected with the labour 
market in such a disturbed condition and such a large number 
of vessels laid idle. The great reduction in the number of 
steamers competing for freight should have a good influence on 
the rates, but that is not yet felt. In these circumstances ship- 
owners are chary about ordering new vessels, and are in no hurry 
for the delivery of the steamers that are on order. On the Tyne 
no fewer than ninety-five steamers are laid up, the carrying 
capacity of these being fully 200,000 tons. The prices quoted for 
new shipping will certainly have to come down before orders will 
be forthcoming, but this can hardly be carried out until materials 
are cheaper. There is no inducement to order steamers at pre- 
sent. Fully 50 per cent. of the building berths on the North- 
East Coast are empty. 





Hematite Pig Iron. 

The bad state of the steel plate and the shipbuilding 
industries causes the hematite iron trade to be weak, and mixed 
numbers have declined to 58s. per ton this week.. There is con- 
siderable anxiety to sell. Nothing much can be done in such an 
unsatisfactory market as has now to be reported. No. 4 is at 56s. 
Rubio ore is obtainable at 15s. 3d. per ton c.i.f. Middlesbrough, 
but few consumers are prepared to give so much with the price of 
pig iron declining. 


Iron Ore. 

The Cleveland Mineowners’ Association and the repre- 
sentatives of the ironstone miners have arranged that wages shall 
be reduced 5 per cent. for the next three months. It is reported 
that the ironstone on the estate of Earl De La Warre in Sussex is 
to be developed, and that connected with this enterprise are some 
North-country ironmasters, The ironstone, it is stated, will be 
brought to this district, there having been lately rather a scarcity of 
local ore, so much so that large quantities of Northamptonshire 
stone have been received. As trade is becoming more depressed, 
and the production is declining, the importation of Northampton- 
shire ironstone is rapidly falling off. 


Manufactured Iron and Steel. 

Business is very slow in all branches except that of rail- 
making. For steel rails there are inquiries from India, Japan, 
Australia, South America, Servia, and Canada, and the mills 
turning out rails are doing very well. The quotation for heavy 
steel rails is £5 15s. net f.o.b. The Scotch bar iron manufacturers 
have reduced their quotations 5s. per ton, making them consider- 
ably below those of producers in this district ; the latter ask £7, 
less 24 per cent. f.o.t. for common iron bars, and do not see that 
they will be any better off if they follow the Scotch example. Steel 
and iron ship plates are at £6 5s., less 24 per cent. The wages of 
steel melters in this district and in Scotland have been reduced 3} 
per cent. 


Iron Stocks and Shipments. 

The stock of Cleveland pig iron in Connal’s public stores 
has been increasing this week, but over the month there is a 
decrease. On Wednesday 67,523 tons were held ; reduction for 
month 5129 tons. The stock is now all No. 3 quality, except 400 
tons of No. 4 foundry. The shipments of pig iron from the Cleve- 
land district have slackened. Up to 29th they reached 110,181 
tons, as compared with 111,073 tons in March, 163,115 tons in 
April, 1907, and 123,479 tons in March, 1906, to 29th. 





. 


Coal and Coke. 

The coal trade does not suffer from depression, a good 
business being done in almost all branches, but particularly in the 
steam and gas coal departments, whichis profiting by aheavy export 
demand. The London gas companies have been placing their con- 
tracts for the next twelve months’ supplies. The Commercial Gas 
Company has ordered 200,000 tons in this district, and the London 
Gas Light and Coke Company has placed here the bulk of the 
one and a-half million tons that it will consume. The London- 
derry Collieries will supply 300,000 tons, the Wearmouth 250,000, 
the Boldow Collieries 250,000 tons, and the prices range from 
10s. 3d. to 11s. f.o.b., which are less than those of last year, but 
still must be accounted good. Best steam coals are at 13s., with 
seconds at 12s. f.o.b., and smalls are about 7s. Best gas coals are 
at 11s. 3d., and seconds at 10s. 6d., while coking are at 11s. and 
unscreened bunkers at 10s. 9d. ‘Coke maintains its value at 18s. 
f.o.b. for foundry purposes, and 16s. 3d. for consumption at the 
Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Serious Labour Troubles. 

THE decision of the wood-working operatives in the ship- 
building trade of the Tyne district not to agree to a reduction of 
wages has induced the employers here, as well as all over the 
shipbuilding centres, to proclaim a lock-out of similar workers, 
notwithstanding that the Clyde men had not refused to accept the 
reduction. The situation is embarrassing and deplorable, especi- 
ally as there is a possibility of the lock-out extending to all other 
kinds of shipyard workmen. At the same time, it is felt that the 
course adopted by the masters is perhaps the only one to deal 
effectively with the irritating and obstructive practice of sectional 
strikes, to which various grades of workmen have been accustomed 
to resort. The lock-out, if carried into effect, is likely to have a 
further depressing effect on trade, which has already suffered 
severely. It apparently puts off still further the time when fresh 
shipbuilding orders might be obtained, but it may also facilitate 
the reductions in wages and other costs of production which have 
Leen regarded as a necessary preliminary to a revival of trade. 


Scarcity of Pig Iron Warrants. 

The comparatively limited number of pig iron warrants 
now in circulation tends to restrict the amount of business in the 
warrant market, and might easily lead to a crisis in speculative 
business. Last Monday forenoon considerable excitement took 
place on’ Change in Glasgow when it became known that holders 
of warrants were not inclined to part with them, or to grant 
facilities to dealers to meet their current engagements. Various 
rumours were in circulation as to the cause of the difficulty, and 
among others the statement was made that the “bears” were 
likely to be put into a corner, in retaliation for some influence 
they had put forward to delay shipments of pig iron, and so increase 
the amount of stocks. The difficulty was, however, arranged by 
the payment of extra prices, Cleveland warrants rising 1s. to 
ls. 3d; per ton. A reaction in values subsequently took place, and 
the market became flat, but it is not unlikely that there may be a 
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recurrence of the trouble. Since last report business has been 
done in Cleveland warrants from 51s. 6d. to 52s. 9d. and back to 
51s. 9d. per ton for cash, at 50s. 8d. and 50s. 9d. one month, and 
49s, 1)d. to 48s. 9d. for delivery in three months. Some business 
has also been done in Cleveland warrants at 51s. for delivery in 
nine days, and 49s, 9d. twenty-three days. Scotch warrants have 
been nominally 57s. to 56s. 3d., and standard foundry pig iron 
50s. 6d. to 50s. per ton. 


Scotch Makers’ Pig Iron. 

The furnaces producing pig iron in Scotland now number 
77, compared with 91 at this time last year, and it is understood 
that the greater part of the output is being disposed of, and com- 
paratively little iron going into private stores, Makers report a 
fair inquiry for foundry qualities of iron for the home trade, as 
well as for export. Several brands are quoted 6d. to 1s. per ton 
lower, but prices, on the whole, have been steady. Monkland, 
No. 1, is quoted at Glasgow 6]s.; No. 3, 57s. 6d.; Carnbroe, 
No. 1, 61s. 6d.; No, 3, 57s. 6d.; Clyde, No. 1, 64s.; No. 3, 59s.; 
Gartsherrie, No. 1, 64s. 6d.; No. 3, 59s. 6d.; Summerlee and 
Calder, No. 1, 65s.; No. 3, 60s.; Langloan, No. 1, 68s.; No. 3, 
63s.; Coltness, No. 1, 68s.; No. 3, 64s.; Glengarnock, at Ardros- 
san, No. 1, 65s.; No. 3, 60s.; Eglinton, at Ardrossan or Troon, 
No. 1, 60s. 6d.; No. 3, 57s. 6d.; Dalmellington at Ayr, No. 1, 
62s. ; No. 3, 57s.; Shotts, at Leith, No. 1, 65s.; No. 3, 60s.; Carron, 
at Grangemouth, No. 1, 68s. 6d.; No. 3, 60s. 6d. per ton. 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6300 tons, against 8795 in the corresponding 
week of 1907. Foreign shipments were small, the great bulk of 
the iron proceeding coastwise. To Canada 120 tons were 
despatched ; South America and Australia, 100 tons each ; 
Germany, 90; Holland, 30; France, 10; China and Japan, 250 ; 
other countries, 726; the coastwise shipments being 4869 tons, 
against 3349 in the same week of last year. ‘The arrivals at 
Grangemouth of pig iron from Cleveland and district were smaller 
than usual, amounting to 4633 tons, compured with 11,534 tons 
in the corresponding week, showing a decrease of 6901 tons. 
The totai imports since lst January are 159,657 tons, being 7666 
tons less than in the same period of last year. 


Hematite Iron and Steel. 

The demand for hematite pig iron has been quiet, and 
prices show scarcely any change. Scotch hematite is quoted by 
merchants 61s. to 61s. 6d. for delivery at the West of Scotland 
steel works. Steel makers report that there is no improvement in 
business. Inquiries are numerous, especially from abroad, but 
comparatively few orders are being placed. The demand for ship- 
building steel is specially quiet, and it is not believed that business 
in the steel trade can resume normal conditions until the shipyard 
troubles are at an end. 


The Finished Iron Trade. 

A reduction of 5s, per ton in the price of bar iron has 
brought little or no improvement in this department. Prices are 
now regulated in accordance with the minimum basis selling rate for 
crown bars, which is £6 10s. per ton, less the usual 5 per cent. dis- 
count in one month for delivery in the Clyde district. Foreign 
business is of moderate amount, and barely remunerative, in con- 
sequence of extreme competition. 


The Coal Trade. 
The business in coals has been well maintained, 
notwithstanding the unsatisfactory condition of trade generally. 
House coal has met with an active demand, as a result of cold 
weather, and the prices of the better qualities have not diminished 
to any appreciable extent. There has not been quite so good a 
demand for steam coal, but splint has been going off well, although 
the output is heavy. At Glasgow Harbour, ell and splint coals are 
quoted 10s. 3d. to 10s. 9d., and steam 10s. to 10s. 6d. per ton. 
lord Ardwall, the arbiter in connection with the Coal Trade 
Conciliation Board, has decided that the miners’ wages shall be 
reduced by 6} per cent., which is one-half the claim made by the 
employers, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

COLLIERS took a leaf last week out of ironworkers’ books, 
and only did about three days’ work. Monday was a complete 
holiday, followed by Tuesday, and even on Wednesday there was 
nothing like a resumption of work. The result was a poor week, 
Cardiff having a small total comparatively, while Swansea suffered 
a loss of 25,000 tons, and Newport only despatched 41,000 tons. 
In degree the minor ports were similarly affected. Port Talbot 
suffered a loss of between 2000 and 3000 tons, and Llanelly was 
only brisk in the anthracite districts. In the Newport district it 
was apparent that buyers preferred holding back orders to see if 
concessions could be gained, and in large coal had a slight 
advantage. Small continues firm. 


Coal Trade Prospects. 

The cessation of a holiday is invariably chosen as the time 
for the expression of prophetic announcements, and, as usual, on 
‘Change, at leading ports, this has not been lacking ; but there is 
more divergence of opinion this time than usual. Forecasts dis- 
cussed have been of the most hopeful character, even a boom pre- 
dicted ; but, on the other hand, the situation has been regarded by 
some as ominous. In this as on previous occasions the safer course 
is to take a middle one, not to be too hopeful or too depressed, 
and authorities of standing—at Cardiff in particular—say that lead- 
ing coalowners are well sold, and for a time a tolerably large business 
is safe. Holding back, they add, for lower figures will not be judi- 
cious. Latest: Good undertone prevailing. Present quotations: — 
Cardiff: Best steam coal, 16s. to 16s, 3d.; seconds, 15s. 3d. to 
15s. 9d.; ordinary large steam, 14s. 6d. to 15s.; drys, est, 
15s. 6d. to 15s. 9d.; ordinary, 13s, 6d. to 13s, 9d.; best Mon- 
mouthshire black vein, 14s. 6d. to 14s. 9d.; Western Valley, 13s. 9d. 
to 14s. 3d.; Eastern Valley, 12s. 3d. to 12s, 9d. ; best house coal, 
l7s. 6d. to 18s. 6d.; seconds, 15s. 6d. to 16s.; No. 3 Rhondda, 
19s. 6d. to 20s.; through, 16s. to 16s. 6d.; No. 3 smalls, 12s. 6d. to 
13s.; No. 2 Rhondda, 12s. 3d. to 12s. 6d.; through, 10s. 6d. to 
10s. 9d.; No. 2 smalls, 8s. 6d. to 9s.; best washed nuts, 14s. 6d. 
to 15s.; seconds, 13s. 6d. to 14s. 6d.; best washed peas, 13s. to 
13s. 6d.; seconds, 12s. 6d. to 13s.; best small steams, 10s. 9d. to 
1ls.; seconds, 9s. 3d. to 9s. 6d.; other smalls, including drys, 8s. to 
8s. 6d. Patent fuel, 16s. 6d. to 17s. 6d. f.o.b., less 24. Coke: 
Furnace, 16s, 6d. to 17s. 6d.; foundry, ordinary, 19s. to 22s.; 
special, 26s. to 28s. Pitwood, 17s. 9d. to 18s. Swansea exported 
11,000 tons fuel last week. 


Anthracite. 

At Swansea, this weck, a satisfactory condition of things 
existed, and a good tone prevailed throughout. It was stated that 
Swansea Valley large coal was a good market with upward ten- 
dencies ; that for some machine coals demand was over-riding 
supply ; and astrong tone indicated for certain varieties. Closing 
quotations were :—Stanllyd hand-picked, 25s. to 26s.; seconds, 
21s. to 22s, net; big vein, 17s. 9d. to 18s., less 24 5 red vein, 
12s, 9d. to 13s. 3d., less 24. .Machine-made coals: Cobbles, 
21s, 6d. to 22s, 6d. net; French nuts, 22s. 6d. to 23s. 6d. net; 
German nuts, 22s. to 23s. 6d. nets machine-made beans, 21s. 6d. 
to 22s. 6d. net ; screened beans, 14s. 6d. to lds. 6d. net; peas, 
14s. 6d. to 15s. 6d. net; rubbly culm, 6s. 6d. to 6s. 9d., less 23; 
ordinary duff, 3s, 9d. to 4s. net. Other coals: Best large, 16s. 9d. 





to 17s. 3d. less 24; small, 8s. to 8s. 6d., less 24; No. 3 Rhondda, 
20s. 3d. to 20s. 6d. less 24. Patent fuel, 14s. to 14s. 34d., 


less 24. 


Swansea Valley Trade. 

Like every other district, the Valley, now in a flourishing 
condition, did not escape from holiday influences. At the whole 
of the spelter factories work was continued without a pause, but 
at the copper works there was only an average of four days’ work, 
and at the tube works—Mannesmann’s—little was being done. 
The foundries were well employed with castings, and at the Lower 
Forest, Millbrook, Clydach, and 'Tawe foundries good outputs of 
work were reached, also at Vivian and Sons’, Landore. 


Engineering at Barry. 
| hear that the engineering and ship-repairing firm of 
C. H. Bailey and Co., of Barry Dock, have acquired from the 
Barry Company a vacant space of land immediately facing No, 1 
Dock, upon which they propose to erect large and important 
works. The present works will be relegated to smiths’ and 
boiler shops, and instead elaborate works, offices, &c., will be 
carried out in accord with the development of the district, which 
has been so signally shown. 


Iron and Steel. 

Two important corsignments of steel came from New 
York to Newport this week ; 971 tons steel sheet bars consigned to 
Mordey, Jones and Co., and 400 tons steel billets to Baldwins. In 
the early part of the week there were also some important exports 
of steel rails and sleepers ; 4185 tons rails going to Calcutta, from 
Cardiff ; 2000 tons sleepers to Bombay, from Newport; and a 
large consignment of railway iron to Bahia Blanca. Newport also 
received 2850 tons steel billets from Rotterdam. Among the 
imports to Wales during this week, I note a consignment of pig 
iron and scrap from Middlesbrough to Llanelly. The steel works 
of Lilanelly are in a hopeful condition. The progress of 
extension is going on well, and great credit is taken locally 
for the fact that the principal orders and contracts for 
machinery and castings have not gone out of the district. 
There was little or no work at the mills in Dowlais during the 
holiday week, but the important developments going on there 
were continued, and if pursued with the same vigour this spring 
will give a clearer idea of the great scheme in hand. Ebbw 
Vale and Blaenavon are also active. The time is now ap- 
proaching for more activity to be shown in railway orders, 
and the belief is generally expressed that this branch of business 
will not be much longer delayed. With the exception of a few con- 
signments on Great Western Railway account to Highbridge from 
Newport there has not been the start expected. Cyfarthfa con- 
tinues to do a little in tin bars. On ’Change, Swansea, the follow- 
ing quotations were given out this week :—Pig iron, hematite, 
mixed numbers, 61s. 6d.; Middlesbrough, 51s. 6d.; Scotch, 
56s. 3d.; Welsh hematite, 64s. to 65s.; East Coast hematite, 62s. to 
62s. 6d. There was no quotation given for light or heavy steel 
rails, which may be inferred as remaining at the old figures of last 
week, but Siemens steel bars were quoted at £4 12s, 6d. per ton, 
and Bessemer at £4 11s. 6d. to £4 12s. 6d. Swansea also quoted 
the following :—Block tin, £142 10s. perton ; copper, £57 7s. 6d. ; 
lead, £14 ; spelter, £21 5s.; silver, 243d. per oz. 


Tin-plate. 

An encouraging sign of trade is the extent and buoyancy 
of business with China, Japan, and the Straits Settlements. Last 
week the clearances to these destinations of plates and general 
goods from Swansea amounted to close upon 4000 tons. In all, 
last week, the shipment of tin-plates was 72,154 boxes, the receipt 
from works was 53,669 boxes, and the quantity left in stock was 
183,106 boxes. The state of trade was shown to be satisfactory by 
the fact that, though a holiday week, work was resumed at 
Swansea on Tuesday morning. At Llanelly trade was brisk, and 
important extensions are being carried out. A new mill is being 
erected at the Old Castle works, and still more important plans 
are intended at the St. David’s works, Loughor. At the 
quarterly meeting of the Association held this week by 
the plate and sheet makers’ Association the Executive 
Committee were given plenary power to deal with any dispute 
which may arise. This is good news for the continuance of peace- 
ful relations, as it will cover the period for the annual wage 
settlement. Latest prices:- Ordinary tia-plates at Swansea, 
Bessemer 1.C., 20 by 14, 108 lb., 12s, 9d.; wasters, lls, 9d. to 
11s. 10$d.; Siemens prime the same; I.C. ternes, 28 by 20, 112 
sheets, 23s.; C.A. rooting sheets, £9 5s. to £9 2s, Gd. per ton ; big 
sheets for galvanising, £9 2s. 6d. to £9 5s.; finished black plates, 
per ton, £9 10s. to £9 12s. 6d.; galvanised sheets, 24 g., £12 10s. 

NOTES FROM GERMANY. 
(From our own Correspondent.) 
Iron and Steel in Rheinland-Westphalia. 

LaAsT week’s trade was, if possible, more limited than that 
of previous weeks, which is partly owing to the holidays, Trans- 
actions in the raw and finished iron industry continue to be 
restricted to the most ry requir ts, and the condition 
of prices is exceedingly weak, concessions being granted in almost 
every instance. The Steel Convention has reduced the prices for 
small sales in railway material—i.e¢., orders of less than 10 tons— 
on an average M. 5 p.t., and the quotations for light section rails 
have been reduced M. 2-50 p.t. Export quotations are M. 20 p.t. 
lower. The outlook generally is most discouraging. 


The Silesian Iron Market. 
A fairly healthy tone characterises the Silesian iron and 


steel trade. In nearly all branches a regular, though rather quiet, 
business is being done ; quotations are pretty firm. 





The Production of Pig Iron in Germany. 

According to official statements given by the Union of 
German Iron and Steel Masters, the output of pig iron in Germany, 
including Luxemburg, was 1,046,998 t. for March, as against 
994,086 t. in February, and compared with 1,099,257 t. in March, 
1907. Concerning the different sorts of pig iron, output was as 
follows :—Foundry pig, 199,769 t., against 201,058 t. in March, 
1907 ; Bessemer, 35,937 t., as against 43,574 t.; basic, 653,682 t., 
compared with 690,312 t.; steel and spiegeleisen, 93,997 t., as 
against 94,878 t.; and forge pig, 63,613 t., as against 63,435 t. in 
March, 1907. 


Coal and Coke in Germany. 

In Silesia, as well as in Rheinland-Westphalia, a falling 
off in demand could be noticed. Ironmasters and coal dealers 
have considerably reduced their requirements of late, and during 
the holiday week a most limited business only was transacted. 
Coke is also in very quiet demand, but prices have been well 
maintained generally. 


Fair Accounts from Austria-Hungary. 

There has been rather a lively demand coming in for some 
sorts of manufactured iron and the tone of the iron market is 
“oeng strong. A slight rise in prices even took place for 

ars and sectional iron. Plates, on the other hand, have been in 
decreasing request, and girders, too, remain weak. Coal and coke 
have been in limited request during the past week, and the fresh 
orders available are few. : 


s 
Depressing Accounts from Belgium. 
Both makers and traders are justly considering the present 
state of the iron industry a miserable one, for hardly ever before 





has there been such an entire lack of confidence and absene 
enterprising spirit. The decrease in trade is very marked 63 : 
departments. The condition of the pure rolling mills is most - 
satisfactory. Raw bars have been reduced nearly 40 per cent, ad 
semi-finished stecl met with a reduction in price of 25 per Hone 
Since the beginning of the present month bars in basic haye ee : 
tained the price of 118°8f., and iron bars are quoted 125f. for ex mf 
while for home consumption 135f. and 140f. p.t. are Pr ra 
The export price for girders is 135°50 p.t., f.o.b, Antwerp, While 
inland consumers have to pay 157°50f. p.t., but a very va 
demand only comes in, both locally and on foreign account, The 
a of pig iron is reported to have considerably decroused, 
‘ew rail orders are available, and the outlook here, as elsewhere, 
is dull, It is noteworthy that a steady and satisfactory busines, 
is being carried on on the Belgian coal market. The half Yearly 
sales have mostly been effected during the first two weoks “4 
April, and it is only for some sorts of coal that consumers are 
rather reluctant to place orders at the present quotations. Oy the 
whole the prices now ruling are willingly paid, steam coal stand. 
ing on 15f. to 17°50f. p.t.; small coal, 13f to 15f. p.t.; while 
briquettes realise 19f. to 23f. p.t., according to quality. 


Languid Trade in France. 

Some branches, such as the girder and railway 
ment, and the wire trade, too, are doing a tolerably good busi. 
ness, but the iron market, generally, is in a quiet state. Bars cay 
only in specially favoured instances realise 185f. p.t., and the mills 
are rather short of fresh work. The fair export trade in girders 
has enabled the mills to maintain the price of 195f. p.t. Agricul. 
tural machines meet with satisfactory demand, so do chains and 
wire nails, and the railway department is well occupied and likely 
to remain so for the next months, the French railways hayir 
fixed the sum of 694 million francs for purchases during the 
present year. House coal is decreasing, both as regards demand 
and prices, but engine fuel is in regular and satisfactory request, 
and coke, too, meets with good call. 


depart. 





LocoMOTIVE WorKS EXTENSION. —A large extension of Messrs, 
Kerr, Stuart and yp, a works at Stoke-on-Trent is now being 
made. Buildings are being erected to enable the construction of 
locomotives, wagons and light railway material to be carried out 
in separate departments. The new wagon shop and smithy is 
250ft. by 100ft., and contains all machinery necessary for dealing 
with tip wagons and light railway work. The shop is divided into 
two bays. The necessary power is obtained from the Stoke-on- 
Trent Corporation’s electric supply system. The buildings are of 
steel construction, and the roof is covered with a new slating called 
‘* Eternite,” which is of light weight, fire and moisture proof. The 
new erecting shop is a single span building 167ft. by 57ft. and the 
same system of construction as above has been followed. There 
are two overhead electric cranes of the 3-motor type with auxiliary 
5-ton barrels, and sufficient height is provided to allow of loco- 
motives being lifted. A steaming pit will also be provided at one 
end for testing purposes. There is a direct connection between the 
shop and the main line of the North Staffordshire Railway. The 
boiler shop has already been extended to three times its former 
size, and is provided with special tools, 

A Gas Driven Corron MILL.--The ceremony of cutting the 
first sod in connection with the erection of a huge cotton mill for 
the Ena Spinning Company, Limited, took place at Atherton on 
Saturday last in the presence of a number of interested persons. 
The site on which the factory is to be erected covers an area of 
15,875 square yards. ‘The structure has been designed by George 
Temperley and Son, Bolton. It will be one of five storeys, 
namely, basement, card room, and three spinning rooms, and the 
equipment will include 87,072 mule spindles and 12,580 ring 
spindles. The textile machinery will be supplied by the firm of 
Dobson and Barlow, Limited, Bolton, and will embody all the 
latest improvements. The will will be entirely fireproof, and will 
be lighted by electricity, a special dynamo being provided for this 
purpose, and also a pilot set. (The most noteworthy feature of the 
mill will be the system of driving, which will be effected by one of 
Mather and Platt’s two-cycle gas engines of 1400 horse-power. 
Our readers have already been made familiar with this type of 
engine. It will be placed in a house 70ft. by 36ft., provided with 
a travelling crane. The mill gearing will be supplied by the Power 
Pulley cacao Limited, Manchester ; the steel work by Messrs, 
John Booth and Sons, Bolton ; and the iron work by the Hinds- 
ford Foundry Compaay, Limited, Tyldesley. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
At the annual general meeting of the fifty-first session of this body 
held in the Institution Rooms, Bath-street, Glasgow, on April 28th 
—Mr. John Ward, president, in the chair—the following officers 
were elected :—President, Mr. John Ward; _ vice-presidents, 
Messrs. W. M. Alston and W. W. Lackie ; ordinary members of 
Council, Messrs. Thomas Bell, J. Howden Hume, J. Foster King, 
A. S. Lorimer, and R. A. Maclaren; and member from associate 
class, Mr. Thomas Whimster. A di ion then took place on a 
paper read by Mr. Kahn at a previous meeting dealing with 
the practical side of reinforced concrete. Mr. De Colville 
replied on behalf of Mr. Kahn, who was unable to be 
present. Other papers discussed dealt with ‘‘ Malleable 
Cast Iron: Its Evolution and Present Position in the Metal- 
lurgical World,” by William H. Hatfield; and ‘‘The Elec- 
trical Equipment of the Cunard Express Steamer Mauretania,” by 
Mr. W. C. Martin. At the close, the chairman said they had now 
come to the end of an interesting session, notable alike for the 
excellence of the various papers contributed by members, and the 
exhaustive discussions and criticisms which followed. The attend- 
ance during the session bad been gratifying, and as they expected 
to be housed in their new buildings at the beginning of neat 
session that would be the last meeting to be held in their present 
premises. In the future the Institution, he trusted, would prove 
even a greater power for good in science and industry than it had 
been during the half century of its existence. 





Contracts, -The Coutinuous Rail Joint Company of (reat 
Kritain, Limited, has received orders for continuous rail joints 
from Dick, Kerr and Co., Limited, for the Adelaide Municipality, 
and also a repeat order from the Derby Corporation. —Among the 
contracts which Davidson and Co., of Ifast, have recently 
received for Sirocco mine fans is one from the Powell Duffryn 
Steam Coal Company, Limited, for a fan which will have the 
enormous output of Lalf a million cubic feet of air per minute at 
6in. water gauge. This fan, which is of the double inlet type, will 
measure 154in. in diameter, and will be direct-coupled to an 
electric motor.—Messrs. Nichols and Reynolds, of King’s-court, 
Broadway, Westminster, have just secured the contract for the 
supply and erection of the complete steel construction for a new 
theatre at Dundee.—The whole of the sanitary fittings for the 
additions now being made to the Langham Hotel, Portland-place, 
W., are being supplied by Doulton and Co., Limited, of Lambeth, 
London, $.E.—Messrs. L. P. Winby and Co, have just received 
repeat orders from the Derby Corporation for their ‘‘ Winby 
patented anchor chairs, and from the Lanarkshire Tramway 3 Com- 
pany for ‘‘Winby” patented soleplates.—The Mirrlees-Wat- 
Company, Limited, Glasgow, has recently received orders for # 
number of condensing plants, and amongst those who have given 
orders are the following:—Hendon Paper Works, Sunderland ; 
Messrs. H. Bollinckx, Brussels ; James Howden and Co., Glasgow; 
the British Thomson-Houston Co., Limited, for Teesbridge Iron- 
works; and W. and R. Jacob and Co., Limited, Dublin.—The 
Chain Belt Engineering Company, Derby, has received an order 
for a complete coke cutting, elevating, screening, and storag¢ 
plant to be erected at Pendleton, Manchester.—Messrs. Geo. Rob- 
son and Co., “Eclipse” Raginoorins Works, Sheffield, have 
received an order from the Derby Corporation for one of their 
‘‘ Eclipse” patent portable electric track grinders, 
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CATALOGUES. 





w. anp F. THorn, 19, Great Portland-street, W.—A collection 
of illustrations of motor-car bodies has reached us from this 
AND KeLvett, Bowling lronw*rks, Bradford. —This is 
‘ittle pamphlet dealing with the “‘ Yorkshire” boiler, It contains 
oh trations showing the special features of the boiler, and the 
Seeateges claimed for it are clearly set forth. 

7 THE INTERNATIONAL TIME RECORDING COMPANY, 151, City-road, 
£.C.—A cireular has been received from this company which has | 
reference to a two-colour eard recorder, which automatically prints | 
the overtime and late arrivals in red ink, and all other time in | 
blue, all in tabulated weekly form. 

{ue MIDLAND MANUFACTURING COMPANY, Celtie Works, Savile- | 
‘ast Sheffield.—This is a list having reference to ‘ Celtie ” | 
patente solid die stocks and the Celtie No. 1 screwing machine. | 
Besides giving prices the list clearly sets forth the special features | 
claimed for these articles, and gives illustrations. 

LAssEN AND Hort, 52, Queen Victoria street, E.C. —Three 
copies of the ‘‘ Lassen and Hjort A iazette ’ has been forwarded to | 
us, each containing some interesting reading matter pertaining to 
water softening, and each contains illustrations of water softening 
plants in operation which have been supplied by this firm. 


H. W. Kearns AND Co., Limited, Broadheath, near Man- 
chester.—-An attractive catalogue sent us by the above firm is 
entirely devoted to Pearn’s patented high-speed surfacing, boring, 
milling. and drilling machine. The book contains numerous 
admirable illustrations showing the various purposes to which the 
machine may be put. 

Tar Aisa Craig Motor Company, Strand-on-the-Green, 
Chiswick. Booklet No, 2 F, issued by this company, is devoted 
to notes on the erection and running of marine motors. _ The | 
various operations when putting a mot or into a boat, such as lining 
up, &c., are clearly described. The notes on running marine | 
motors are also of a useful character. | 

GeorcE Kent, Limited, 199-204, High Holborn, W.C.—This is | 
a circular dealing with erystopal tiling, which is claimed to be | 
especially suitable for engine-rooms, laboratories, railway stations, 
subways, &c. Among other advantages claimed for this tiling are | 
that it is not affected by frost, moisture, or steam, and it can be 
adapted to meet temperatures up to 220 deg. Fah. 

PEMBERTON, ARBER AND Co., Gray’s Inn-passage, Holborn. 
W.C.—This is a pamphlet having reference to self-opening and 
self-closing doors. Unlike most self-eperating doors, those dealt 
with in this pamphlet are hung centrally, and work in an are. 
This method is claimed to render it impossible for any person 
passing through to get caught or jammed. The pamphlet is well 
illustrated, and many claims for the invention are given. 

S. N. BraysHAw, 2, Mulberry-street, Hulme. Manchester.—A 
catalogue of milling cutters, reamers, &c., includes cutters made 
from both ordinary carbon steel and high-speed steel. The tools 
are hardened in a special salt-bath furnace, the temperature of | 
which is accurately regulated by means of an electrical pyrometer. 
A leaflet accompanving the catalogue contains illustrations and | 
particulars of the oil and gas-heated hardening furnaces. 

THOMAS AND GRANT, Ithaca, New York.—An interesting pam- 
phlet has reached us from this firm which deals with the Thomas 
steam calorimeter and sampling instrument. This instrument is 
for determining the percentage of moisture in steam pipes, in 
steam turbines, in exhaust pipes, &c.. and it is also for illustrating 
the properties of steam. The pamphlet is well illustrated, and it 
clearly explains the principle of operation of the calorimeter. 

R. J. RicHARDSON, Baskerville-place, Broad-street, Birmingham. | 
—A copy of Richardson’s Machinery Gazette has been received. | 
It has reference to many kinds of second-hand machinery, includ- | 
ing steam engines and boilers, filters, presses and stamps, air 
compressors, sand blast machinery, fans and blowers, pumps, 
steam hammers, drilling and boring machines, moulding machines, 
ke. &e. New pulleys, both wood and iron, are extensively dealt | 
with. 

THE Hut. Force Tron AND Steet Company, East Riding Iron- | 
works, Hull.—This is a little booklet giving particulars and illus- 
trations of this firm’s specialities, including bar, angle, tee. zed, 
and rivet iron, angle iron rings, &c., mild steel angles and bars, 
At the end of this booklet there are some useful tables showing the 
weight in pounds of a lineal foot of flat, round, and square bar | 
iron. There is also a standard wire gauge, and scme ruled pages 
for notes, 

J. If. HOLMES AND Co., Neweastle-on-Tyne.—List No. 105 has 
heen sent to us by this firm which has reference to electricity in 
mines. It gives a list of electrical installations which have been 
carried out by the firm in connection with mining work. There is | 
also a number of illustrations showing enclosed ventilated motors, 
electrically-driven turbine pumps, direct and alternating current | 
dynamos, electrically-driven haulage gears, switch gear for under- 
ground work, &c. 

RicHaRD WADE, SONS AND ComPANY, Limited, Hull.—A 
pocket edition of this firm’s book on wooden poles for telegraph, | 
telephone, and transmission lines, &c., has been sent to us. It | 
contains many tables giving the wind pressure on wires and poles, 
the net and gross safe load in pounds which may be applied to 
poles of given dimensions, the elastic deflection of wooden telegraph | 
poles, and so forth. Several blank pages at the end of the book | 
are provided for notes. 

J. Dampngy AND Co., Bute Docks, Cardiff.—A pamphlet on 
boiler troubles. and the remedy, has been sent to us by this firm. 
[t deals with the firm’s “‘ Apexior” compound, which is a paint to | 
he applied to the inside surface of the boiler to prevent the deposit | 
of hard scale and pitting. It is also used for coating the external 


firm. 
Hewitt 








street, I 


surface of steam boilers and steam pipes before clothing, and any | situated tubular feed-water heater of known construction is 
Iron or steel work exposed to violent influences, such as acid or | adapted to work in conjunction with a feed-water heater situated 
in the smoke-box of the boiler, and in the vicinity of the exhaust 
steam pipe. The upper engraving shows a locomotive fitted with 
Albemarle-street, Piccadilly, W.—‘‘ How to Reduce the Cost of | this improved form of heater, and the lower engraving shows a 
Motoring” is the title of a little booklet sent to us by this Associa- | longitudinal section of the heater, which is placed on top of the 
; boiler. It will be seen that pipes lead from the cylinders into the 
heater situated at the top of the boiler. The heater situated in 
the smoke-box is suitably connected, so that it also effects a 
fact, every motoring requisite. The booklet fully describes the | saving in heat, and aids in raising the temperature of the water.— 
objects of the Association, and gives illustrations of the interior of | ¢ 


| 11,152, 


alkaline fumes, &c., as a protection from corrosion. 
THE AUTOMOBILE C0-OPERATIVE ASSOCIATION, Limited, 1. 


tion. ‘The Association acts as a buying agent for all kinds of petrol, 
steam, and electric motor vehicles and boats, for pleasure and com- 
mercial purposes, also component parts, accessories, tools, &c.—in | 


the building in Albemarle-street. 

Tae BaLpwin Locomotive Works, Philadelphia. — Record 
No, 64, issued by this firm, illustrates and describes the | 
locomotives built for the Central Railroad of Brazil. The locomo- | 
tives illustrated are of several types, some of the illustrations 


showing early forms of locomotives constructed for the Central | in which a float having a guided rod first opens a valve controlling 
Brazil Railway and others of quite recent date. ‘The booklet is a | the supply of steam to a feed pump, and thereafter opens a valve 
Yery interésting one, as it gives a considerable amount of technical | controlling the supply of steam to an audible alarm. Re 
information about the engines, some of which is embodied in the | the engraving, it will be seen that arranged within the boiler at a 
point below the steam dome, and within the dome, are two hori- 
MATHER AND PLarT, Salford Ironworks, Manchester.—The | 2ontally-disposed guides in which works a rod or bar that carries 
ninth edition of this firm’s catalogue, dealing with steel-clad motors, | at its lower end a float, and at its upper end a conical valve, that 


general reading matter and other in tabular form. 


is a useful little publication. The motors dealt with, we under- | i 


stand, have been specially designed to meet all conditions of | feed pump. The valve is disposed near the upper 
work, and at the same time to comply with the most stringent | dome, thus to ensure the passage of dry steam to the pump when 
2 5 . ‘These motors are manufactured in numerous con- | emergency arises for the operation of the latter. Mounted upon 
Venient sizes, and for various pressures ranging from 110 to 500 | the lower bar is an upright carrying a pivoted lever, one end of 
which is furnished with a weight or counter-poise, and the other 


fire-office rules 


Yolts. Illustrations of several types of motors are given, and there 


is a nunber of tables giving the particulars, such as horse-power, | end with a vertically-disposed arm that carries a valve; 
Approximate over-all dimen- | of a cone type, adypted normally to close- the lower end of a pipe 


Speed, &c., of steel-clad motors. 


“ons and weights are also given in tabular form. ‘he last part of | that projects into the steam dome’and carries at its up 
whistle or other suitable alarm. The weight normally holds the 
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deals with starting and regulating switches. 


| apparatus in connection with water-tube boilers, particularly of 


| drum and connected therewith through headers, Another object 


| object is to provide for effective baffling of the hot gases from the 


| for boilers, and the invention is particularly adapted for applica- 
| tion to the boilers of locomotives. The object of the invention is 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
a When the abridgment is not illustrated the Specification is without 

rawings. 

Copies, of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, S 





STEAM BOILER ACCESSORIES. 
21,094. September 23rd, 1907.—IMPROVEMENTS IN STEAM SuPER- 
HEATERS, Hrnest Howard Foster, 111, Broadway, New York. 
The chief object of this invention is to provide a superheating 
the type with a plurality of water-tubes arranged below the steam 


is to provide a superheater which may be readily removed without 
disturbing the water-tube connections of the boiler. A further 


N° 21,094 





boiler furnace so as to utilise the heat thereof in an efficient 
manner for the water tubes and the superheater. The super- 
heater, as shown in the engraving, is situated below the steam 
drum and to one side of it, and occupies space which would other- 
wise be oceupied by several of the water tubes. The connections 
of the headers with the steam drum and service pipe are readily 
detachable, so that, the superheater being at the side of the drum 
and there being no water tubes above, the superheater may be 

lifted bodily out of the boiler casing.— April 9th, 1908. 

25,841. October 29th, 1907.—IMPROVEMENTS IN FEED-WATER 
HEATER FOR BoiLers, William Hamilton Brown, of 1826, 
Eighth-street South, Minneapolis, Hennepin County, State of 
Minnesota, United States of America. 

This invention relates to improvements in feed-water heaters 


to provide an improved arrangement for raising the temperature 
of the feed-water before entering the boiler, wherein an externally 
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April 9th, 1908. 


May 13th, 1907.—A CoMBINED FEED REGULATOR AND 
LOW-WATER ALARM FOR STEAM BOILERS, Arthur Shurman 
Vincent, of Toppeniah, RFLD., No. 1, Box 87, Washington, 
USA, 

The object of this invention is to improve that type of apparatus 


eferring to 


s designed normally to close one end of a pipe that leads to the 
rtion of the 


ferably 


rend a 


valve in the position shown, thus cutting off any escape of steam to 
the pipe and thence to the whistle, but in the event of the water 
in the boiler sinking below a predetermined level, the lever is struck 
by a striker or arm that is carried by the rod attached to the float, 
thereby unseating the valve and causing the alarm to be sounded, 
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Whistle 














At the same time that the lower valve is unseated, the upper valve 
is also unseated, thereby allowing steam to pass to the steam pump 
and to start it working, thus supplying water to the boiler until the 
proper level is reached.—A pri/ 9th, 1908. 


TURBINES. 


15,361. July 3rd, 1907.—IMPROVEMENTsS IN OR RELATING TO TUR- 
BINES, COMBINED WITH CONDENSERS, Josef Karrer, of Wein- 
bergstrasse 26, Ziirich, Switzerland. ‘ 

The object of this invention is to provide an efficient axial flow 
turbine for condensible propelling media, combined with a con- 
denser arranged directly at the rear of the last rotor of the 
turbine. In such turbines the condenser chamber is situated in 
an extension of the cylindrical casing in which the rotor cells or 
chambers are arranged. The engraving illustrates the form of 
turbine and condenser. According to this invention A is the last 
rotor of the turbine, B a guide wheel ring which serves to catch 
or receive the jet of steam issuing from the rotor A and conduct 
it to the condensing chamber C. At D is an annular chamber to 
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which is conducted water under pressure through a branch E, 
which water flows through an annular passage F into the con- 
densing chamber C. The annular chamber D is arranged outside 
the guide wheel ring B, it might, nevertheless, be arranged inside 
the same as shown in dotted lines at D!, or even at both places in 
one machine. The steam is condensed in the condensing 
chamber C, and flows through the part G of narrowest cross 
section into the jet chamber K, and thence into the exhaust cham- 
ber H. When the impact of steam on the last rotor A is over its 
entire face the emerging jet of steam forms a cylindrical jacket at 
the extremity of or exit from which the condensing chamber C is 
situated. The condensed water issuing from the chamber D like- 
wise forms a cylindrical jacket of water which externally or 
internally, or oth externally and internally, surrounds the steam 
jacket. — April 9th, 1908. 


INTERNAL COMBUSTION ENGINES. 


23,103. October 19th, 1907.—AN AvTOMATIC GOVERNOR FOR 
REGULATING THE FLOW OF GASES TO INTERNAL COMBUSTION 
Enatnes, Richard Howard Gonvena, Wadebridge, Cornwall. 

The action of this governor depends on the utilisation of the 

moment of a suspended weight against the areas of a pivoted valve, 

the combined action thereof being extremely sensitive to slight 
variations due to intermittent and rapid impulses of varying 
velocities in the flow of gas or mixture. From the engravings it 
will be seen that a disc A is placed in the inlet pipe, the plate 
being attached to a spindle in such a way that the area of one 
portion of the plate is greater than the area of the other portion, 
the two portions being divided by the movable spindle. The 
action of the governor when applied to the intake pipe of a gas or 
petrol engine is as follows :-—-When the arm ¢ with weight is not 
held up by hand or other mechanical means, it falls by gravity to 
its lowest position, moving the plate inside the tube in such a 
position that the explosive mixture can pass without hindrance and 
the engine may thus get an impulse for two or three strokes. As 
the engine increases in speed the velocity of the mixture passing 
through the pipe increases also and causes an upward pressure on 
the underside of the larger portion of the plate A. When the 
pressure reaches a predetermined point it causes the spindle to 
rotate, carrying with it the arm and weight ; the plate now blocks 
the passage—see dotted line in the lower left-hand engraving—of 
the mixture to the engine and the engine decreases in speed, As 
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the speed drops so does the suction causing the flow of gas or mix- 
ture and the weight overcomes the pressure on the under surface 
of the plate, causing the spindle again to rotate and free the 














passage for the gas through the pipe ; the engine again receives a 
few impulses and the action is repeated.—A pri/ 9th, 1908, 


ELECTRIC SIGNALS. 


19,975. September 6th, 1907.—IMPROVEMENTS IN APPARATUS 
ACTUATED BY THE PASSAGE OF TRAINS TO CONTROL RAILWAY 
PoINnTs OR SIGNALS, Siemens Brothers and Co., 12, Queen 
Anne’s-gate, Westminster. 

In apparatus actuated by the passage of trains to control points 
or signals in which the flexure of the rail is used to vary the level 
of the liquid in a mercury contact device, it may happen that by 
incorrect adjustment of the surface of the mercury either a loek is 
released prematurely or thet a signal is not released at all. By 
the present invention greater security in the working of such 
devices is obtained by providing an auxiliary contaet controlled 
by the flexure of the rail by means of which the level of the 
mereury surface can be checked by audible or visible signals, the 
giving of which depends on the second contact, and shows that the 
surface of the mercury requires adjustment in level or otherwise 
in order to ensure the effect desired in working the apparatus. 
The engraving shows the arrangement adapted to come into 
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operation after the passage of the last wheel of the trein. On 
passing over the contact rail L, the circuit through battery, contact 
A, relay magnet B, line C, conductor D, mercury chamber, line E 
—earth—and line F is established. by the mercury. The arma- 
ture G, thereby attracted by the relay magnet B, connects, by 
means of contacts, one side of the two magnet coils B and H to 
the insulated rail, whereby, owing to the establishment of the 
circuit through the battery, contact A, magnet B, contact J, 
wire K, and insulated rail, thence over the train axles to 
L, E, F, and battery, the relay magnet B remain; energised 
independently of the subsequent condition of the mercury con- 
tact, and whereby, after the last wheels have passed, the magnet 
H is energised through the circuits A, B, J, insulated rail, magnet 
H, rail F, and battery, and the paw! lever is released. Hereupon 
the semaphore magnet circuit is broken at A, and so effects or 
allows the automatic return of the semaphore N. By connecting 
the signal magnet winding M to the second circuit contact O of 
the rail, a check on the quantity of mercury present-and the con- 
dition of its surface is obtained. For example, if the winding M 
was, as usual, simply earthed, and if there was not sufficient 
mercury in the chamber, then, on passing over the rail, the contact 
D would not be made—that is, the signal could not be set at 
‘‘danger.” With the described arrangement, however, if there 
was not sufficient mercury, the signal could not be set at ‘line 
clear,” since the circuit would be broken at the supplementary 
contact O.— April 9th, 1908, 


WIRELESS TELEGRAPHY. 


26,531. November 30th, 1907.—AN IMPROVED RECEIVER ARRANGE- 
MENT FOR WIRELESS TELEGRAPHY, the Gesellschaft fix Draht- 
lose Telegraphic, m.b.H., of 9, Tempelhofer ufer Berlin. 

teceiving arrangements for wireless telegraphy differ from one 
another principally in that a wave detector, which operates an 
indicating instru.azent either directly or by means of a relay, is 
utilised, whilst in others the energy aechailatad in a condenser is 
conveyed from time to time directly to an indicating instrument. 

This last arrangement has been found particularly suitable in 

cases where the oscillations existing in the receiving circuit, 

whether compulsory or free oscillations, are entirely or almost 

entirely undamped. The drawbacks attending this arr t 

are, however, that it is impossible to convey to the indicating 





instrument the entire energy existing in the condenser without 
thereby opening the oscillating circuit. Also as the discharges 
constantly change their direction, the indicating instrument must 
follow the rapid interruptions or an indicating instrument must 
be used which responds equally well to alternating current as to 
direct current. As is well eee these instruments are much less 
susceptible than the telephone. — It-is also impossible to utilise the 
phenomenon of resonance between the number of the interrup- 
tions and the self-oseillation of the indicating instrument. ‘This 
invention has for its object an arrangement which removes these 
drawbacks, the energy accumulated for a period in the receiver 
circuit, which is as far as possible undamped, being conveyed from 
time to time as high frequency, and not as a condenser discharge 
to a wave detector. The engravings show such an arrangement. 
Here A indicates the receiving atrial conductor, B C the coil and 
condenser for tuning the same, D the counter capacity, or the 
earthing. With this atrial conductor is loosely coupled an accumu- 
lating circuit, which is as far as possible undamped, and which 
consists of a condenser E and sub-divided coils F and F. With 
the coil F! or with part of the same a third circuit is connected, 
which, however, it is not absolutely necessary to tune. It has 
been found preferable to form this circuit in such a way that its 
damping is large enough to be almost aperiodic. Consequently 
the coupling between the accumulating circuit and this consump- 
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tion circuit must be considerably closer than the coupling between 
the a#rial conductor and the accumulating circuit. In the upper 
illustration the consumption circuit consists of a coil G, and two 
condensers H and J. Jn parallel with H, that is to say, in parallel 
with a part of the circuit which remains unchanged during the 
working of the apparatus, lies a wave detector K, the influencing 
of which, by high frequency currents, is indicated by the indicat- 
ing instrument L. For exciting the indicating instrument, a 
souree of current M is provided. The choking coils N N! serve 
for blocking the way for the high frequency currents to the 
indicating instrument. O is a continuously acting interrupter. 
During the opening periods the accumulating circuit is practically 
without load, that is to say, is damped to only a very small extent, 
whilst during the closing periods the major part of the energy 
is transferred to the detector, when the degree of coupling 
between the accumulating circuit and the consumption circuit, 
and the damping of the latter, are correctly selected. If un- 
damped waves be received, the atrial conductor may be directly 
utilised as the accumulating circuit, if the a#ria] conductor be not 
itself too highly damped, and if the interrupter works extremely 
rapidly. Connections, as in the lower engraving, are then made. 
- April 9th, 1908. 


ELECTRIC MOTOR CONTROL, 


8153. April 8th, 1907.—IMPROVEMENTS IN ELEcTRIC MoTor 
CONTROL Systems, the British Thomson Houston Company 

of 83, Cannon-street, E.C. 
This invention relates to motor control systems in which two 
motors are employed for driving a load at different speeds. When 
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it is desired to drive a load at speeds varying over wide ranges, it 
has been proposed to employ two motors, one connected to the 
load through low speed gearing, and the other, which is a larger 
motor, connected to drive the load at high speeds. The most 
satisfactory method of varying the speed of the niotors consists in 





supplying variable voltage to their terminals, and a convenient 


a 
arrangement for deriving such a voltage from a constant sy, ly 
consists in employing a moter generator. But when oan y 
arrangement is applied in its simplest form to such a motor rH 
as described above, difficulties arise. Since just before the 
transition from the low-speed to the high-speed motor, thg ina 
speed motor is operating with maximum impressed voltage, while 
immediately after the transition the minimum voltage is requir 4 
for the high-speed motor and it is impossible to reduds th 

generator voltage instantaneously from its maximum to its mini. 
mum value. . The engraving illustratesa method of rendering a 
reduction in the generator voltage when transferring from =e 
motor to another unnecessary. ‘Tlie result is accomplished by 
arranging the controlling means so as first to connect the |ow speed 
motor to the generator and gradually to increase the generator 
voltage in the usual manner, and then instead of connecting the 
generator for supplying current to the high-speed motor, the high- 
speed motor and generator are connected in series to the constant 
potential mains, so that the generator furnishes a counter electro. 
motive force, and the voltage impressed on the motor terminals jg 
the difference between the voltage of the mains and the generator 
voltage. Thus in making the transition from the low speed 
motor to the high-peed motor, the generator is kept atits waxinum 
voltage, so that the transition may be made as quickly as desired 
After the transition has been made, the generator voltage js 
gradually reduced, thereby increasing the voltage impressed on 
the motor terminals,—<A piv? 9th, 1908. 


MISCELLANEOUS. 


7276. March 26th, 1907.—IMPROVEMENTS IN. AND RELATING To 
DEVICES FOR MEASURING SPEED AND DISTANCE AND For [ SE 

IN SPEED-GOVERNING MECHANISM, Reginald Charles (linker. 

of 257, Clifton-road, Rugby. ’ 
The object of this invention is to provide a simple and inexpen- 
sive instrument suitable for use in measuring the speed of vehicles 
prime movers, and other machines, and also applicable for the 
purpose of controlling governing mechanism the operation of which 
is dependent upon the speed of the machine to be governed, 
Referring to the engraving, which shows a device for indicating 
distance and speed, the dise shown is mounted on the shaft of the 
machine whose speed it is desired to ascertain. A wheel geared 
with the disc operates a small oscillating cylinder, which causes 
air to be drawn through a pipe beneath at every upward stroke, 
and also eauses an alternating flow of air in the pipe A, The pipe 

















B is connected to a receiver, which tends to reduce the pulsating 
effect caused by the oscillation of the piston. A connection is 
made from the receiver to bellows, which latter may be placed at 
any distance from the pump. A spring may be employed to keep 
the bellows fully open, and in such a position that the wire or 
spring C which acts as a nut to the Archimedean screw D is normally 
at its highest pos tion when the index O points to zero. A leak at 
E allows air to be drawn in and rejécted at the valve opening of 
the pump. When the dise conimences to revolve the operation of 
the pump causes air to be drawn in at E at a rate dependent upon 
the speed of the disc. The pressure required to force air through 
the leak E will depend upon the rate of flow, and hence upon the 
speed. The pressure on the bellows, therefore, depends upon the 
speed of the dise, hence. the bellows will collapse until the spring 
balanees the air pressure. The numberof revolutions made by the 
dise is indicated by the pointer or other indicator geared to an 
escapement wheel F, which is driven by an escapement fork U. 
The latter is- oscillated reund the point H by the action of the 
flexible end of the air chamber K; which is connected through 
tube A to the eylinder. There are several modifications and seven 
illustrations. —4 pri/ 9th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


883,188. Rotary ENcINe, ©. Cause and P. Conrady, Berlin, Gev- 
| thd many.— Filed October 16th, 1906. 
This is a novelty in that, unlike previous engines, the drum 


** piston” does not touch the outer cylinder, but is always in con- 
tact with the flap partitions, The drawing explains itself. ‘There 
are five long claims, 


883,695. Dir, F. EH. Canda, New York, N.Y., assignor to ( ee 


Steel Works, Chrome, N..J., a Corporation of New Jersey.—Fil 
March 19th, 1906. 
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The drawing explains itself. The invention consists in fitting 





the die with a liner with a helical groove through which cold water 
circulates to keep the die cool. There are three claims. 
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PIONEER ENGINEERING. 


By FPREDERIC SHELFORD, B.Sc. (Lond.), M. Inst. C1. 
r No. I. 

Tur young engineer emerging from his college course 
a from apprenticeship is usually faced with the problem 
of how to start to earn a livelihood, or, if so fortunate as 
not to be seriously troubled upon this subject, how to obtain 
ence which may be the foundation of his future 


experi ; : . : 
0a The professions and industries at home being 
well crowded, his attention is often directed towards the 


ossibilities of a life abroad, either in foreign countries or 
any of the vast British Possessions. There are, as a 
matter of fact, few families of the upper and middle 
classes at the present time who have not a son, a brother 
or other relation engaged in work abroad, some in engi- 
necring work, in one or other of its many branches, some 
in occupations affording | other openings for their talents, 
as administrators, district commissioners, or in military, 
police, or other Government appointments which offer a 
inore immediate and lucrative return for the expenditure 
and time spent upon their education and upon acquiring 
a knowledge of their profession, than is open to them at 
heme. Some are tempted to turn to pastures new as a 
means of obtaining experience, or of enjoying an unconven- 
tional life. Some desire to acquire capital, or lay out 


! 


in 


capital in a profitable manner; yet others have different | 
asons for deciding to try their luck, or with more serious | ment and appliances, I do not desire to advertise any 
| particular article or any particular firm. 


re rae 
intent, to enter upon a career in distant lands. 


I am glad to say that the expeditions which I have 
sent out have almost always been financed by a Govern- 
ment Department, such as the Colonial Office, through 
the Crown Agents for the Colonies, or by well-to-do 
companies, and the importance of proper equip- 
ment has always been fully recognised by them. 
My endeavour, whether backed by Government or private 
funds, or only by my own pocket, has always been fully 
to equip expeditions for all eventualities as far as can be 
foreseen, and this policy has repaid those who have 
“paid the piper” by imbuing in the members of the 


properly looked after, with the result that they have done 





go off again. I shall deal with the various parts of 
| equipment of a pioneering expedition under various heads, 
| but must first sound one note of warning. It is impos- 
| sible to * standardise ” equipment. 

| 


good work, and returned in good spirits ready enough to | 


| 
| 


| 
} 
| 


What is suitable for | 


| one country is out of place in another; what is: wanted | 


| for one class of work is not required in another; and 


| 
| success in another. 


| what can be dispensed with in one expedition is vital to | 
Moreover, human nature — being | 


| what it is, what suits one man may not suit another, and | 


| therefore eyuipment must be arranged with due regard to 
the country to be visited, the work to be done, and the 
| men who are to do it. 

Yet another word of explanation. In describing equip- 


If, however, I 


yachtsman or dweller in tents, that if it rains, or if there 
is‘a heavy dew at night, all guy ropes must be slacked 
off, otherwise the tent pegs, owing to the shrinkage of 
the ropes, will be engaged in a friendly tug-of-war, which 
is best settled by all pegs coming out together, with the 
result that the tent may subside in the middle of dinner. 

To complete the fittings of the tent proper “spider” 
rings should be placed on each of the poles. These are 
leather strips lined with rubber, and provided with 
numerous hooks for clothes. One of the “spiders” can 
have a long hook to carry a lantern. There should also 


expedition the conviction that they are “ well found” and | be some hooks upon the ridge pole. 


If the camp remains stationary for some days in a hot 
climate, it is desirable to adopt some device for screening 
the tent itself from the sun. It is not a difficult matter 
to erect a framework over and round the tent, carrying a 
roof of palm leaves or grass. This will make the tent a 
cool spot to rest in by day, and all the more pleasant at 
night. 

Now a sleeping tent, with a bed in it, does not afford 
one much space for dining, or working after dinner, or for 
agame of “bridge.” It requires supplementing by a dining 
tent. If funds will not allow of a special marquee, which 
is, perhaps, rather luxurious, if is a very simple matter to 
fix up two forked poles as uprights, and a ridge pole over 
the top of them, and cover the whole with a Willesden 
canvas sheet. This may be 20ft. by 20ft., fitted with 
eyelets and runners along two sides, and when thrown 
over the poles makes a capital dining tent and store-room. 


I would give a few words of encouragement to any | know from experience that any particular device or | If two of these are_placed%end to end, the whole forms a 


young man who may hesitate about leaving home. There | 
is nothing in the world so good for a man, say, between | 
twenty-five and thirty-five years of age, especially if | 
unmarried, as a visit to distant countries, to learn other | 
tongues, to sce new sights, and to experience strange 

adventures, such as he may readily encounter by throw- 

ing aside the restrictions of home life and taking up 

worl abroad. 

The soldier, whose profession it is to go anywhere and | 
do anything; the civil servant, who has other channels | 
of information; the wealthy explorer, who can spend | 
what he likes; all these I will leave to get their own kit 
and their own “tips” from those who have preceded | 
them ; but if any such should perchance read these lines, | 
he may learn a few hints from one who has had experi- 
ence under many climes. [For many atime has a soldier, 
or a civilian official, sometimes of very high rank, | 
examined my kit, and begged for an article or two from | 
the equipment which has after many years’ experience 
been brought to somewhere near perfection. 

But these lines are addressed, at the special request of 
the Editor of Tue ENGINEER, a paper which has existed 
for more years than I can remember, and which is re- 
nowned for the soundness of its views and the modernity 
of its articles, to young engineers, surveyors, and public 
works men, who for the first time are about, for one 
reason or another, to leave the old country and take up 
an appointment abroad. Such men in these days are | 
leaving Britain for various parts of the world by the score 
every nionth—I have myself been responsible for the | 
selection and the dispatch of more than I can recall — | 
and all men so placed naturally seck for information as 
to the country to which they are bound, the kit they | 
should carry with them, the precautions they should take, | 
and the manner of the duties which will devolve upon 
them. The far-seeing Editor of Tort EnGineer has noticed 
this fact, and has honoured me with a request to assist 
him in giving a helping hand to those about to leave for 
distant countries, and to give, to the young engineer in 
particular, some hints which may make all the difference. 
between his success or failure. For indeed, Ict the reader | 
note that many a man, engincer or otherwise, struggling | 
with new conditions, has succumbed for want of proper | 
equipment or of sound knowledge of the proper course to | 
pursue cither with regard to his subsistence, his health, 
or the duties required of him in carrying out the work of | 
a pioncer in a strange land. 

The word “pioneer” is one of great attraction to a | 
Briton. To feel that, in however humble a capacity, | 
he is doing good work, in introducing into undeveloped 
countries the advantages of civilisation and the benefits | 
of twentieth-century talent and invention, to lighten up | 
the dark corners of the earth, or to bring to light its 
hidden wealth, is a sensation that makes him proud of | 
his birth and of his country. 

Before venturing further to give advice which I trust 
may be useful, I must justify my position as a counsellor 
n such matters, in case the readers of THe ENGINEER 
may be inclined to wonder whether the person who 
addresses them is fully qualified to speak. 1 may there- 
fore say that in the prosecution of my professional duties 
it has devolved upon me personally to organise and, from 
time to time to lead, no less than six expeditions into | 
various parts of America, Africa, and Europe, and in the 
intervals to organise and dispatch almost innumerable 
expeditions intended for the exploration of country, the 
survey of railways, or the exploiting of mines, in many 
parts of the world. Asa testimony to the fact that no | 
precautions have been overlooked, I rejoice that I can 
boast that no individual has failed to return from these 
any expeditions, sometimes to deadly climates, to enjoy 
a“ good time” at home. 

_With this brief introduction, to establish my bond 
Jides, 1 will: proceed with the main subject of these 


‘ articles. The principle which has always guided me in 
organising expeditions or sending men out to distant | mosquito netting, made to roll up at the sides when not | 


countries is to provide them with everything possible | 


~ that may conduce to their comfort and well-being. There | 
are some mercantile firms in this country, I am sorry to | remark that it should be so placed that heavy rain will | 
Say, who send out young men, under the temptation of | not make the middle of it a natural watercourse. If | 
comparatively good pay, with little or no provision for | there is any doubt whether rain-water will run clear of | 


their welfare; with no warning as to the dangers to be | 
avoided ; ignorant of the country, and often totally unfit 
for life abroad; and even in some cases deduct from their 
pay the rent of their quarters, to an amount which would 
tebuild the wretched hovels in which they live over and 
Over again, 


4 
x 


| for such expeditions. 


| to a tent. 

















Fig. 1—EDGINGTON’S 


article is good, I shall have no hesitation in describing it 
and stating the place where it can be bought. I have 
no interest whatever in any such article or any firm 
supplying equipment, instruments, or other gear suitable 
I have only to add that the follow- 
ing remarks apply more particularly to hot climates. 
Equipment for cold climates is more or less a matter of 
common sense to a Briton, especially if from the north. 


Camp Equipment. 


l'ents.—The first requirement of a “ pioneer” expedition 


| isa good tent, whichis a man’s portable home. A tent must 


keep out the sun, be impervious to rain, stand up fairly 
well in a high wind, and resist much hard wear and 
putting up and down. I do not know of anything better 


| than Edgington’s double-roof tent, in whatever size may 


be suitable. It is here illustrated, and may be bought of 
Benjamin Edgington, 2, Duke-street, London Bridge. A tent 
9ft. by 7ft. makes a capital domicile for one man. Twomen 
can get into a tent 11ft. by 9ft. If there is no need to be 
parsimonious, each man can have one of the latter, but 
tents are expensive necessities. On the other hand, more 
than two men in a tent means overcrowding, and should not 
be permitted in a hot climate. 

The tent should be easily packed up into valises, one, 
two, or three, as may be required, and according to the 
means of transport. If mules or horses are available 
the tent should be packed into two parts of equal weight, 
one for each side of the mule. If one has only to rely 
on head carriage, then the tent should divide up into 
60 Ib. or 70 Ib. loads, or there will be difficulty amongst 
the carriers. ° 

A waterproof ground sheet is a very important adjunct 


rising from the ground at night. 


on an “off” day. Some simall pieces of canvas, a pack- 
ing needle, and thread, are useful for making repairs. A 


| few additional iron pegs are essential if the tent is to 


stand up ina wind. Galvanised iron pegs will last for 


| months; wooden pegs are apt to double up in hard 


ground, and quickly rot in a damp climate. Curtains of 


required, make a tent mosquito-proof. 
As to pitching a tent, it is only common sense to 


the tent, the usual trenches should be dug round the tent. 
A few years ago it was considered unhealthy to disturb 


the ground by digging a trench near a tent, but this idea, | 
I shall deal with | 


like many. others, has been exploded. 
this question later on. 


It makes a carpet and keeps out the damp | 
As an additional luxury | 
one can have a verandah, which is nice for sitting under | 


but it is a big bundle when rolled up. 
of the best hair, or it will not stand constant rolling and 
unrolling. We can pass over sheets, blankets, pillows, 
&c., as commonplace goods. i 
camp life, but a very welcome luxury in the tropics, 
| where sometimes the very sight of a blanket makes one 
break out into a perspiration. 
convenience, as it takes up no space when deflated, and 
makes a good pillow when filled. 
pillow over it, however, otherwise one’s head is in a state 
of unstable equilibrium, which is uncomfortable. 


DOUBLE-ROOF TENT 


marquee 40ft. long and some 16ft. wide at a very small 
cost. - This, again, can be covered with a palm or grass roof 
to keep off the sun. 

So much for portable tents. Of course, if a camp is 
fixed for any time, it is usual to build up houses of timber 
and palm leaves or grass as more permanent quarters. 
Natives, as a rule, are very apt at this class of work. 

For real coolness, it is not a bad plan to imitate the 
native’s house, with low walls of “ swish” or well kneaded 
mud, and a high timber roof covered with grass, but this 
can only be managed in the case of a permanent camp, 
and it becomes a question whether it is not time to erect 
more or less permanent buildings of timber and corrugated 
iron. 

Beds.—Having got a first-class tent over one’s head, 
the next thing to be done is to make oneself comfortable 
within. The first desideratum is a good bed. A first- 





Fig. 2 


COMPACTUM BED 


class portable bed is the “ Compactum "—Fig. 2—which 
works on the “lazy tongs” system, and shuts up all ways 
at once, so to speak. 
there be placed a mattress according to taste. 
“Compactum”’ mattress is very satisfactory, as it is com- 
| fortable, and yet rolls up like a map. 


On this let 
The 


It-is an excellent bed. 


An ordinary hair mattress is, perhaps, morc luxurious, 
It must be made 


Sheets are a luxury in 


An air pillow is a great 


It wants another 


The finishing touch to a camp bed for tropical climates 


is the mosquito net. After something like half a century, 
manufacturers are beginning to understand that a mos- 
quito ret should hang inside the poles. 


The net should 


The novice may not know, what is familiar to every ' be made of unbleached mosquito netting, and should 
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have a calico bottom border about 12in. deep, so that | Chairs.—For portability one can scarcely beat the Lanterns.—A camp must have lanterns for after q, ‘k 
when inside one can tuck the curtain under the mattress | I.B.E.A. chair, which is a substantial edition of a folding | I think there is nothing like common “ hurricane” lan *: 
and be as isolated as Mahomet in his coffin. A mosquito | garden chair—Fig. 4. This is for sitting upright. For a| They are cheap, and stand a lot of rough wear. Th * 
net hanging to the ground is practically useless. A point | well deserved rest in a recumbent position, an ordinary | can be plenty of them, and they will burn ovdingry 
that is often overlooked or altogether unknown is that,| canvas deck chair is cheap and comfortable. Now-a-| kerosene. There should be some spare chimneys, as the, 
if the bed has been stationary for a day or two, the | days deck chairs are fitted with head rests and feet rests, are inclined to break. The breaking of lamp chimnec 
mosquitos, during the day time, are under the bed, waiting | which tend still further to favour the dolce far niente. can be guarded against to a considerable extent by boilin. 
for their victim to retire, and if the curtain hangs to the Washstand.—This is an important article of, camp | or annealing them before use. If something superior js go. 
ground it simply serves to keep the mosquitos in. The sired, “Lord’s” camp lantern jg : 
frustration of the evil intent of the mosquito is by no splendid piece of camp furniture but 
means the only object of a mosquito net. The mosquito’s they are somewhat expensive. Hitch 
bite is annoying and his “ping” is maddening, and in cock’s clockwork lamp without » 
these days we know that the mosquito is the means of funnel is more complicated, but ; 
favoured by some. 

Filters.—A filter, unless very care. 
fully looked after, is a deception ang 
asnare and gives a false confidence 
to the thirsty one which does more 
harm than good. If water is ispected 
—and in the tropics it is wise to sys. 
pect all water—it should be invariab)y 
boiled for at least twenty minutes, 
This will kill any microbes which may 
be lurking therein. The filtering of tho 
water is, after all, only to improve its 
Fig. 3-UGANDA TABLE appearance, and it is safer to drink 

Mcgee boiled muddy water than unboiled 
conveying malarial infection, so one does not want to be sil tra gees et oe 
bitten while asleep. But the mosquito net forms a blessed Fig. 7-EDGINGTON'S BUCKET CANTEEN FOR THREE PERSONS ey block is Ms iat and wale 

aR agi ‘ Bu and put in 
protection against other things, such as damp, and the the fire every other day: it ear 
more vivid horrors of snakes, scorpions, tarantulas, centi- | egyipme There i ; ae i ‘i it will si , i W seme 
ands ’ equipment. There is nothing to beat a folding tripod | it will simply contaminate all the good water passed 
pedes, and other unpleasant visitors. One of the most washstand—Fig. 5—which shuts into almost nothing, | through it. There are, however, filters which, if carefully 
unpleasant experiences of a night spent in a straw or | while the enamelled iron basin is a pleasure to look at at | looked after, will stop all microbes, and give a perfectly 
palm-roofed tent is the arrival of some misguided lizard, | the end of a hot day when filled with cool clean water. | safe effluent. Such is the Pasteur-Chamberland filter 
or even a scorpion or a snake, on one’s face in the dark. | The portable iron stand favoured by the military is not | which consists of “candles ” of porous porcelain, throuch 
The reptile may see its mistake and get off as quickly as | to be recommended. which the water is filtered by syphonage or pressure 
possible, but in a half-wakeful condition you may be Bath.—There is no really satisfactory camp bath. If| If extreme portability is not required, a two or three. 
tempted to brush the beast away in a less tactful manner you can procure an ordinary hip bath it is not difticult | gallon Pasteur-Chamberland filter of enamelled iron 
than real diplomacy calls for, with the result that you | to carry and will serve as a portmanteau as well. How-|is a useful adjunct to camp life. But the candles 
ever, if a really portable bath is desired, it can be got| must be removed and scrubbed, or, stil! better, 
in canvas or in rubber, and can be stretched out for use by | boiled every other day. The scrubbing removes the 
timber cross pieces. These baths, however, do not last | film of microbe-laden dirt on the outside. If the filter 
long on a really rough journey. | must be exceedingly portable, then Berkefeld’s pump 
filter—Fig. 6—should be carried. In this filter the water 
is forced by a pump out of a bucket through the porcelain 
candles, and into a clean receptacle, so that the filter can 
be of small dimensions. The drawback to this filter is 
| that if the water is at all muddy the pump cannot 
force the water through the candles, owing to the 
deposit on the surface blocking up all the pores, 
This means—and I speak from experience—that after two 
or three strokes of the pump it is necessary to take down 
the pump and clean the candles, which makes filtration 
Fig. 4—1.B.E.A. CHAIR oS. | an arduous task. If water is well boiled and then forced 
through fine muslin, and then put through a filter, this 
= | difficulty may be got over. It is not generally known 
Under - - | that the addition of a little powdered alum to muddy 
| water clears it to a great extent almost at once. One 
cannot help recalling the experience that one en- 
counters with filters with the ordinary domestic 
at home. If a filter is out of order, or has had 
the filtering medium removed for some reason, so that the 
water passes through the filter rapidly without being 
| filtered at all, the filter usually meets with the highest 
approval; but if the water comes slowly through, because 


is 











may be badly bitten by some venomous creature. 
the mosquito net one may sleep the sleep of the just 
without fear of such incidents. The rods supporting the 
mosquito net should be of brass, jointed, and the net 
should be 3ft. 6in. high at the head and 2ft. Yin. high at 
the foot. The ordinary mosquito netting’ sold in Britain 
may be used, unless it is known that sand flies are likely 
to be met with. In that case the net should be made of Fig 8—ALUMINIUM FIVE-GALLON DEMI-JOHNS 
muslin of such a texture that sand flies cannot get 
through. A night with sand flies is an experience not} Canteen—To make a really businesslike and coinfort- | of the thoroughness of the filtration, you will probably be 
likely to be forgotten. jable camp, there is nothing like a good canteen , told that the filter will not work. 

Tables.—A perfect camp table has yet to be invented. | basket. After a long day’s work or a hot march in the Water -bottles.—In connection with filters, the 
sun, there can be no more pleasant sight than a camp | thoughts naturally turn to the means of carrying water. 
table with a clean white cloth covered with nice enamelled | Of course, drinking water may be carried in stall! casks, 
iron ware and shining glass, and bristling with clean | flagons, or demi-johns. Two aluminium demi-johns, 
When Ch . cutlery and “ silver.” Probably the most excellent can- holding five gallons each, made by Beajamin Edgington, 

nth seed , , teen basket in existence is that devised by Sir Walter | are shown in the annexed cut—Fig.8. Such bottles, fitted 

S| . Egerton, at present Governor of Southern Nigeria, and | with a padlock, are invaluable on a long march over 
sold by the Army and Navy Co-operative Stores. The | waterless country. But for real portability one has to turn 
list of contents is too long to give here, but there are to some of the many water bottles. There are various 
Basin in Black sufficient plates, glasses, knives, forks, spoons, saucepans, | types to be bought on the market. They are of block 
Waterproof Case tin, aluminium, enamelled iron, ebonite, 

canvas, or other suitable material. 
They are usually covered with felt, to 
keep out the heat, and if this felt is 
kept wet the contents are cooled by 
the evaporation of the water outside. 
The old traveller, however, usually 
has a bottle of porous earthenware, 
which, by means of exudation and 
evaporation, cools itself. Mention 
must be made of the ‘Thermos 
bottle, for keeping drinks hot in cold 
climates, and cool in hot climates. 
This bottle is a very remarkable inven- 
tion, and most efficient. [t is a some- 
what expensive luxury at the present 
time; but it will keep liquids cool fer 
weeks, 


























Mosquito-proof houses.—Although 
until recently openly scoffed at, the 
mosquito-malaria theory is now gener 
ally accepted. It is scarcely within 
the scope of these articles to deal 
4 fully with it, but it may be -—_ 
The desiderata are perfect portability and absolute ie ts ae “rege explained that it has been agit 
stability when the table is set up. The requirements for the satisfaction of leading ps 
portability are met by the ‘‘ Uganda” table—Fig. 83—but d : logists, men of science, exp Jarial 
it is not as steady as it might be. It measures 40in. by Fig. 9—DR. PARK ROGS'S ~MOSQUITO-PROOF SHELTER engineers, and others, that the pans 
23in., and folds quite flat. The best table I ever had infection is conveyed by « par “8 
consisted of four stumps driven into the ground and a | frying-pans, and articles of general utility to supply the , lar species of mosquito, the anopheles costalis beg 
drawing-board placed on the top. It made an excellent | needs of two men. If funds will run to one of these | This insect, without meaning any harm, sucks the il 
dinner and bridge table; but the chief of the party may | baskets to each man, one can give a dinner party. The | of aperson, or animal, infected with malaria. The a 
demur at such unprofessional use of part of the instru- | writer has modified this basket to'some extent for those | microbe adopts the insect as a host, reproduces gare 
mental equipment. Of course, if it can be procured and | who favour economy. This basket is called Grade “B” | within the walls of the mosquito's stomach, am : om 
carried, a common kitchen table is a god-send to a camp, | at the Stores. Benjamin Edgington also keeps a canteen | forth into a fresh uninfected patient when bitten catia 
and solves all difficulties. But I will defy any one to fix | containing all that is wanted for thtee persons, and the | mosquito. It is of no use to ask where - hich 
a good-sized kitchen table on to a restive mule, or, indeed, | contents pack into two baskets, which are useful in camp. | microbe first started. One may just as well ask 
any kind of baggage animal. This is illustrated in Fig. 7. hen laid the first egg. 


Fig. 6 
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It is better to accept the theory, as other men have 
until a more modern theory, if ever, is put forward. 


a adviaalll therefore, to protect oneself in malarial 
countries from mosquito bites. This is really easier than 
. unds. All day, of course, one is about one’s business 
and cannot stop to consider mosquitos. Well, fortunately, 
th , “ anopheles” mosquito usually enjoys a siesta during | 
= a, and only emerges at sundown, so that during 
the day one is, according to theory, free from infection. 


If about sundown, however, one feels inclined to retire 
into a mosquito-proof tent or house for dinner or work, it 
gq wise precaution... Of the other hand, the explorer may 
prefer to sit outside and enjoy the air, and risk infection. 
The chances, of course, of being bitten by an infected 
(female) anopheles are small on any particular occasion. 
With this brief explanation, I may say that in malarial 
climates permanent quarters are usua ly provided with 
mosquito-proof rooms, where one can work or play in 
comfort and perfect security, provided he has not shut 
himself up with some infected mosquitos. It is obviously 
desirable to slay any mosquitos which may be found 
inside the netting. In camp life, however, mosquito-proof 
houses are not usually available, although it is not diffi- 
cult to devise a mosquito-proof tent for the purpose of 
dining, working, or playing a game of cards after dark. 
Such a net may be slung up to the boughs of a tree or 
supported on a special portable framework. A still 
simpler matter it 1s, when travelling without the camp 
bed described in these articles, to carry a small curtain 
under which to sleep—Fig. 9. No man now-a-days, if he 
can help it, will sleep in the tropics outside a mosquito net, 
whether in quarters, in a camp bed, or on the ground. 


THE TRAINING OF ENGINEERING 


APPRENTICES. 
No. VIII.* 
Lendon and North-Western Railway Company's 
System.—At Crewe Locomotive Works alone the London 


and North-Western Railway Company employs about 
8000 hands, and out of this number there are roughly 
about 1000 apprentices. As the total population of Crewe 
does not exceed 45,000 persons, it may be said that the 
interests of the town are practically, if not absolutely, 
confined to the locomotive building industry. Under the 
circumstances it is not surprising that the supply of youth- 
ful labour at the works is generally in excess of the 
demand. The company, therefore, limits its supply of 
apprentices, of the artisan class at any rate, to sons of 
men employed in the works, or in case of the death of 
the parents to nominations of grand-parents and trustees. 
The lads, excepting those who are sons of the steam shed 
staff, drivers and firemen, who have to pay a small 
premium, are admitted to learn the trades of engine 
fitting and turning when they have arrived at the age of 
fourteen. They are not bound by indenture but serve 
until they are twenty-one years of age. 

Before the lads are admitted into the works they must 
have passed the sixth standard at school, and must also 
pass an inspection for physical fitness by a member of 
the company’s staff and by the company’s inedical officer. 


They commence work in the usual way at the lowest rung | 


in the ladder as errand boys in the nut and bolt shops. 
From here they go to the turning or fitting shops until 
they are eighteen years of age, and afterwards to the 


erecting shop for the remainder of their apprenticeship | 


period. For wages the lads receive 4s. per week for the 
first year, rising by stages until they earn 15s. per week 
in the last year, in addition to receiving the benefits of 
piece-work rates, 

The company also admits to its works premium appren- 
tices, the number of which at one time does not exceed 
100. These are taken as vacancies arise on payment of 
a premium of £60, and are enabled to learn the trades of 
fitting and turning, but are not admitted into the drawing- 
office. They are not bound by indenture, but must serve 
until twenty-one years old, or at least three years. The 
apprentices are subject to the rules and regulations in 
force throughout the workshops, and are liable to dismissal 
if they fail to keep good time or otherwise misconduct 
themselves. Before any youth is accepted as an apprentice 
he is employed in the workshops for one month, and 
during this period he is required to commence work at 6 
a.in., and to complete the ordinary hours of duty. At the 
end of the trial month, if the probationer is not satisfied 
with the conditions laid down, or if he has any doubt of 
his ability to comply with requirements specified, his 
application can be withdrawn. Apprentices who complete 
satisfactorily the full term of apprenticeship, at the end 
of the term receive a certificate stating the class of work 
on which they have been engaged, and their ability and 
general character. y 
been lost during the apprenticeship is recorded on the 
certificate in the following form :— 


Hours works 
open. 


Year ended. | Hours worked. 
| 


ES eh 
| 
Total for years .., 
When such men commence their term of 


1 such young 
ee nceship they all start on the same wages and piece- 
i “ rates as other youths. They go into the machine, 
portray erecting shops, on old and new work. If their 
ba uct has been satisfactory the last six months of the 
Pptenticeship is served in’ the millwrights’ shop on 
general work, 
Le . 


* No. VII. appeared April 10th. 


A record of any time that may have | 
| two sections, according to length of service and experi- 





The educational side of the lads’ training is catered for | 


by the Crewe Mechanics’ Institution, which was estab- 
lished in 1846, and has been conducted ever since by the 
London and North-Western Railway Company. The 
classes at this institution are open to all comers at the 
same fees, but most of the 730 young men attending the 
classes are engaged at the Crewe Works. The apprentices 
who attend the institute pay their own fees, which are 
purely nominal, and the company does not offer any in- 
ducements to study in the way of shortened hours in the 
shops. In ease of lads studying for scholarships, however, 
leave of absence is given to enable them to attend classes, 
but the time is deducted. Or again, if premium appren- 
tices wish to attend college courses they are allowed to 
do so, the time they are absent having to be made up 
afterwards. * 

In addition to the Science scholarships and prizes 
offered by the Board of Education, the Union of Lanca- 
shire and Cheshire Institutes, and the Cheshire County 
Council, the London and North-Western Railway 
directors offer prizes each year to the aggregate value of 
£20 for competition amongst servants of the company 
under twenty-one years of age for science and literature. 
he awards are based on the results of Board of Educa- 
tion examinations. The Council of the Mechanics’ 
Institute give prizes also for distinction gained at the 
examinations, while under the will of the late Mr. 
Bartholomew Kean, prizes to the annual value of £8 
are offered to youths employed in the locomotive depart- 
ment of the company who are not more than twenty 
years ofage. There are, moreover, several special scholar- 
ships which prominent men formerly employed by the 
company have made provision for. For instance, the 
late Mr. Ramsbottom placed in the hands of the Council 
of the Owens College, Manchester, the sum of £1000 for 
the purpose of founding a scholarship in mechanical 
engineering. The persons qualified to compete for it are 
young men employed in the locomotive department of 
the London and North-Western Railway Company, 
between the ages of sixteen and twenty-three. There is 
also the Richard Moon scholarship. This was founded 
by the late Sir Richard Moon, who handed over to the 
Council of the University College, Liverpool, London and 
North-Western 4 per cent. Debenture Stock to the value 
of £2000, in order to form the necessary fund. In accord- 
ance with the terms of the trust, the proceeds of the fund 
are to be used for scholarships, exhibitions, or prizes to 
be awarded to young men employed in the London and 
North-Western Railway Company’s works, one scholar- 
ship being offered for competition every alternate year. 
The value of the scholarship is £80 a year, tenable for 
two years. The Richard Moon scholarship is awarded 
upon the results of the Board of Education examinations, 
in the same subjects and on the same scale of marks 
as those adopted for the award of the Whitworth 
Exhibition. 

Under the will of the late Mr. F. W. Webb, an entrance 
scholarship to the Victoria University, Manchester, has 
been founded. In accordance with the terms of the will 
the bequest is to be invested in such securities as the 
Governors of Owens College— Victoria University—shall 
from time to time direct, and the annual income is to be 
applied in establishing, for the benefit of the employés 
and the sons of employés of the London and North- 
Western Railway Company, a Webb scholarship tenable 
at Owens College. The following are the general regu- 
lations which have been agreed upon:—The scholarship 
to be an entrance scholarship of the value of £60 per 
annum tenable for three years. Candidates must not be 
less than sixteen or more than twenty-three years of age, 
and must not have been previously students at the 
University of Manchester. Successful candidates are 
required to enter upon a course of study in engineering, 
or for an engineering certificate, or upon some other 
approved course for a degree or certificate. 

Nearly all the teachers of the various subjects in the 
Institute at Crewe are engaged in the works, and the 
successes which have been recorded at the Government 
examinations reflect credit upon the teaching staff. To 
keep pace with the universal progress made in technical 
instruction the company’s directors have recently pro- 
vided an electrical engineering laboratory equipped with 
the necessary appliances, and have arranged for a number 
of apprentices in the works to spend one afternoon per 
week in this laboratory in order to receive instruction, 
at the same time paying their wages for the time thus 
occupied as though it were spent in the works. A 
mechanics’ shop also forms part of the institution, and 


| contains electrically-driven machine tools. A new feature, 


and one which cannot fail to be beneficial to those for 
whom it is intended, is the provision of special classes for 
drivers, firemen, and cleaners. The men are divided in 


ence. Section I. is for firemen of less than two years’ 
Time lost (hours). 
Special tidksen Without Total. 
leave. = leave. 


service and engine cleaners; Section II. is for drivers, ex- 
drivers, and firemen of more than two years’ service. 
The subjects taught include the history and development 
of the locomotive; names and uses of various parts of 
the locomotive; general description of boiler and mount 
ings, and how to maintain them in good condition ; 
valves and valve gears ; steam and vacuum brakes; com- 


| position of fuels and systems of burning them. 


Daimler Motor Company's System.—This is the first 
large works engaged in the motor car industry to insti- 
tute a scholarship system. Five scholarships are offered 
by the company and are to be awarded in July next ; they 
will be tenable at the Daimler Works, Coventry, for two 
years. These scholarships will comprise: One Major 
Daimler Engineering Scholarship, carrying the following 
advantages : (a) Instruction in the theory of motor engi- 
neering for two years; (b) a systematic course of shop 
instruction for this period; (c) £100 per annum for two 
years, provided that the winner of the scholarship agrees 
to serve the Daimler Company, if the company so 
desires, in any capacity they may select, at a salary 
of not less than £150 per year, for two years after the 
expiration of the scholarship. There are four minor 
Daimler Engineering Scholarships, carrying the following 
advantages :—(a) (6) As in clauses (a) (6) in the Major 
Scholarship; (c) £20 per annum for two years, and sub- 
ject to the proviso of clause (c) under Major Scholarship. 
Candidates must not be younger than eighteen years and 
nor older than twenty-two years on July Ist next, except 
those who have spent twelve months in a workshop, in 
which case candidates will be acceptable up to twenty- 
three years of age. The scholarships will be awarded on 
the result of :—(a) An elimination test; (6) an essay on 
some engineering subject; (c) a viva voce examination. 
The elimination test consists in an examination by the 
Science and Art Department in subjects selected by the 
candidates from the following list:—Mathematics, pure 
and simple; Geometrical Drawing; Mechine Drawing ; 
Sound, Light, and Heat; Magnetism and Electricity ; 
Inorganic Chemistry; Metallurgy; Theoretical: and 
Applied Mechanics; Heat Engines; and Mechanical 
Engineering. The last-named examination is conducted 
by the City and Guilds of London Institute. From 
twenty-five to thirty candidates showing the best results 
in the above examinations wil! be selected for the final 
test, and they will be required to present themselves at 
some appointed place of examination about the end of 
July or the beginning of August to write an essay on some 
engineering subject and to undergo a viva voce examina- 
tion. The scholarships will afterwards be awarded by 
Dr. Hele-Shaw and Professor Sylvanus I hompson. 

Special attention is paid to the training of pupils by 
the Daimler Company. A manager of the pupils’ depart- 
ment has been appointed. Under him the pupils spend 
two half-days per week, and their knowledge of technical 
subjects is tested. A subject is given to the pupils each 
month, with hints how to attack it, and they are 
required to present what is practically a paper on the 
subject. 

The Mirrlees Watson Company's system.—No premium 
apprentices are taken by this company, nor are the 
apprentices bound for a term of years. They are there- 
fore liable to be dismissed if in any way unsatisfactory. 
Apprentices remain in the branch of trade at which they 
commence unless they show by successes at evening 
classes that they are making a serious effort to improve 
their knowledge of engineering. Such apprentices are 
moved yearly from one department to another so as to 
widen their experience and fit them to be engineers rather 
than artisans. The apprentices to be so moved are 
selected after a return has been obtained showing_the 
results attained at the evening classes during the previous 
winter. The company claims that this system makes it 
clear to every apprentice that the only hope of lifting 
himself up lies in studying his business, and the effect of 
it has undoubtedly been to cause a greater number of the 
apprentices to make a serious effort to improve theix 
engineering education. 








REFUSE DESTRUCTOR AND ELECTRICITY 
GENERATING STATION AT GREENOCK. 

THE recent formal opening of a combined refuse destructor 
and electricity generating station at Greenock, to which brief 
reference was maée in the columns of THE ENGINEER at the 
time, brings the town of James Watt’s nativity in line with 
the most up-to-date practice in the country of combining the 
generation of electricity with the destruction of town 
refuse. In 1905, up to which time the old method of tipping 
the town’s refuse into an open space had been persisted in, 
notwithstanding well-founded complaints from residents, a 
special committee was appointed to deal with the subject. 
The position of the electricity department of the Greenock 
Corporation, which has been increasing its output—princi- 
pally for power purposes—at a rate beyond all anticipation, 
was about that time pressing itself on the attention of the 
authorities. It was agreed that the possibility of utilising 
the destructor for steam-raising purposes for contributing to 
the needs of the generating of electricity should be specially 
considered by the committee. Members of that body visited 
a large number of combined plants, including those at 
Liverpool, Hackney, Fulham and Partick.. The works 
visited, and the various systems then in operation, were dis- 
cussed in a report issued in November, 1905, and as a result 
of their investigations the committee recommended that a 
combined destructor and electricity works should be erected 
at Greenock ; that a top-feed type of destructor should be 
adopted, and that the site of the proposed works should be 
at Dellingburn-street. 

Fig. 1 is a general view of the station as seen from the 
adjacent street, from which an idea may be gathered of the 
extent and position of the several sections. It should first 
be stated that the increasing demand made upon the 
electricity works as laid down at Hunter-place, in another 
part of the town, and the difficulty of making further exten- 
sions there, led the committee to decide that provision should 
be made at the new works for additional plant to meet all 
future requirements, and that the buildings should be so 
designed and arranged as to lend themselves to easy extension. 
Tenders for the destructor plant were considered in April, 1906, 
and it was then unanimously agreed to place the centract for 
this section of the work with the Horsfall Destructor 
Company, Limited, of Leeds. The excavations for and the 
erection of the buildings were given out to local contractors, 
and the enginés, boilers, electric generators, pumps, and 





other accessories of the combined station were ordered from 
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Fig. 3-STORAGE AND CHARGING PLATFORM 


the following firms :—Engines, Belliss and Morcom, Birm- 
ingham ; boilers, Babcock and Wilcox, Renfrew; condenser, 
The Mirrlees Watson Company, Glasgow; economisers, 
Green ; pumps, the Worthington Pump Company, Glasgow ; 
electric generators and switchboard, British Westinghouse 
Company, Manchester. 

The buildings are approached from Dellingburn-street, 
where a cartage entrance and railway siding are provided, and 
arrangements have been made at the gatehouse for the weigh- 
ing and recording of refuse and other material delivered to 
the works. The works are laid out in four bays. The 
destructor furnaces occupy the bay nearest the entrance, 
which is 110ft. long by 40ft. wide by 41ft. high. The two 
centre bays accommodate two sets of boilers for destructor 
and coal-firing respectively ; while the east bay—the largest 
of the four—contains the generating plant. A pump-room, 
which serves both sets of boilers, adjoins the power station, 
and the economisers, of which there are two, are housed out- 
side the main building. The chimney, 150ft. in height by 
10ft. internal diameter, is situated at the end of the boiler- 
house. A concrete retaining wall and water reservoir has 
been built at the south end of the site, and water is con- 
veyed by an 18in. pipe from the reservoir into the power 
station for condensing purposes. 

The destructor plant, which embodies some novel features 
in design and arrangement, consists of six large cells and 
combustion chambers, and three water-tube boilers; the 
whole being so arranged that each pair of cells, with its 
boiler, forms a “‘ unit’’ which can be worked independently. 
This permits of any unit of the plant being shut down for 
repairs or cleaning without interfering with the working of 
the other units. By firing the two cells of cach unit alter- 
nately a steady steam pressure is maintained in the boiler, 
while the combustion chamber is also kept at a sufficiently 
high temperature thoroughly to cremate the noxious gases 
which escape from the newly charged refuse. The furnace 
grates, which slope from back to front, have each an area of 
25 square feet, and are constructed to burn efficiently a full 
cart load of refuse at one charge. The grate bars are perforated 
with a large number of small holes, and an air blast is 
forced through these ‘by means of electrically-driven fans. 
Air biast, it is generally recognised, is the best means of 
ensuring complete combustion in destructor furnaces, but 
hitherto the blast has been delivered at comparatively low 
pressure. The grates and fans in this plant are constructed 
for a specially high pressure, and are fully expected to show 
a distinct gain in efficiency over the older system. The fans, 
of which there is one to each furnace, are coupled direct to 
‘*Phoenix’’ variable speed motors of the totally enclosed 
type. The starting and regulating switches are fixed 
conveniently to the furnace doors, and a throw-over switch is 
actuated in such a way that the opening of the door 
automatically stops the fan. Incidentally an attempt has 
been made to improve the unfavourable atmospheric 
conditions existing in most destructor works, and ventilation 
is provided for by carrying the fan inlets to the under side of 
the storage platform and turning them inwards so that all 
dust and fumes emitted during the process of ‘‘ clinkering ”’ 
are drawn in and delivered back to the fires. Auxiliary 














steam-jet fittings for steam blast have also been provided, but 
they are only intended to be used in the event of a break 
down to the fans. 

The top-feed method of storing and charging the refuse 
into cells here adopted has been specially designed to reduce 
manual labour to the lowest possible minimum, and it forms 
at least a striking comparison with some types of destructors 
still in use, in which the refuse is stored in loose heaps and 
fed into the furnaces by hand labour. The refuse at Greenock 
is delivered from the carts to the furnaces without handling 
of any kind, and while effecting a saving in the cost of 
labour, ensures great cleanliness, having regard to the 








Fig. 5—-REFUSE TUB ON CRADLE OVER CELL 2? 


nature of the materials dealt with. The tipping-pit is 
situated at the north end of the destructor house, and 
the refuse, which is delivered by carts, is discharged 
through a specially shaped hopper into storage tubs placed 
ready in the pit. The pit has accommodation for four tubs, 
with two hoppers, the latter being arranged to move on rails 
across the pit. When the tub has been loaded the hopper 
is moved clear from above it, and an electrically-operated 
overhead crane of 3 tons capacity, by Broadbent and Sons, 
lifts the tub and deposits it on the storage platform, where it 





Fig. 4—BACK OF BABCOCK BOILERS 


is kept till required. The storage and charging platform— 
shown clearly by Fig. 3—extends the full length of the 
furnace blocks and charging floor, and has accommodation 
for cighty tubs. The storage of refuse thus takes place in 
closed boxes, away from the heat of the destructor. 

The procedure in charging is as follows :—Lifted from the 
storage platform by the overhead crane—sce Fig. 3—the tub- 
ful of refuse is placed on a movable cradle surmounting the 
cell, as shown in Fig. 5. Under the superimposed weight 
the cradle subsides, and simultaneously a system of levers 
and balance weights lifts the water-sealed door from its scat 
and draws it on rails to one side, permitting the lower odge of 
the movable cradle to descend into the mouth of the charging 
doorway. Fig. 6 illustrates this process, the doorway being at 











Fig. 6B—-CELL DOOR OPEN FOR CHARGING 


the half-open stage. On the release of the hinged flaps form- 
ing the bottom of the tub, the contents fall directly into the 
furnace andare spread over thegrate. The crane itself lifts the 
empty tub, and the water-sealed door, actuated by the balance 
weight, is drawn back to its seat. The whole operation of 
depositing and withdrawing the tub after discharge occupies 
less than a minute. The furnace door is open for only a few 
seconds, and thus any inrush of cold air, with consequent 
reduction of temperature, is reduced to the minimum. e 
time required thoroughly to cremate a charge varies from 
14 to 2 hours, according to the class of refuse, and at the 
end of the period the fire is cleaned through the clinkerng 
door at the front of the cell—see Fig.7. This door is of specially 
strong construction, and is provided with two small doors 
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Fig. 7—-FRONT OF CELLS AND CLINKERING 


RAILWAY 








Fig. 9—THE ENGINE-ROOM 


through which the fires can be adjusted and managed without 
opening the main door. The clinker is withdrawn from the 
furnace into buckets suspended from the overhead clinker 
railway, as shown on Fig. 7, and may either be delivered 
directly to the adjacent clinker crushing and screening mill 
or deposited in heaps until required. _ 

From each pair of cells a main flue of large area conducts 
the hot gases through the combustion chamber of the boiler 
associated with it, a Horsfall dust catcher being built 
in between the combustion chamber and the boilers. Fig. 11 
gives a sectional view of cell, combustion chamber, and water- 








the whole or a portion of the hot gases may be taken by this 
route instead of through the boilers. The gases, on leaving 


the boilers, pass by way of the overhead main flue to the | 


Green’s economiser in two sections of 120 tubes each, thence 
to the chimney. A by-pass is also provided so that the gases 
may be passed direct to the chimney. 

The steam from each boiler is led from the superheater to 
a 10in. main and carried direct to the main range which 
supplies the electric generators. The feed-piping is connected 


by a branch pipe to the system supplying the coal-fired | 


boilers situated in the next bay—see Fig. 2—the arrangement 





Fig. 11—SECTION THROUGH DESTRUCTION CELL AND BOILER 


tube boiler. All the flues are lined throughout with fire-brick, 
i in the furnaces specially made fire-clay bricks, set in | 
1 re-clay cement, have been employed. The boilers—Fig. 4— 
of Babeock and Wilcox’s marine water-tube type, con- 
arpa for a working pressure of 2001b. per square inch, and 
. ted with superheaters to raise the temperature of the steam 
4 500 deg. Fah. To meet ‘any very special demand for 
te am, auxiliary grates have been fitted for coal firing, and a 
aed is fitted direct from the destructor combustion 
aor ber to the main overhead flue, so that in the event of a 
eakdown to a boiler, or an excess of steam being generated, 


being designed so that the destructor boilers can be fed either 
through their own economiser or from the hot feed main of 
the coal-fired boilers. The pump-house contains two triple- 
throw electrically-driven Worthington pumps and one of 
Weir’s double-acting steam pumps. A storage tank of 12,000 


gallons capacity is placed over the pump room, and a com- | 


bined water-softening and oil extracting plant is provided to 
treat the feed water. The two coal-fired boilers are of Babcock 
and Wilcox’s double drum type, each boiler being capable of 
evaporating 18,000 1b. of water perhour, and having the firm’s 
latest type of superheater and chain-grate stoker. 





Fig. 8—-MAIN SWITCHBOARD 








Fig. 1O—THE ENGINE-ROOM 


Consonantly with the destructor section, the electricity 
| station is typically modern, and although its equipment had 
to be pushed forward with unusual rapidity, the plant has 
run since the formal opening on 30th October last without 
hitch and with satisfactory economy, and everything points 
to similar and even more interesting results accruing from 
the destructor combination, although as yet it is too early to 
speak with certainty. Of the engine-room—a lofty, well- 
lighted building—Figs. 9 and 10 show interior views. There 
| are two Belliss-Westinghouse direct-coupled generating sets, 
each capable of a normal output of 750 kilowatts when sup- 
plied with steam at 200 lb. pressure. The engines are 
of the triple-expansion, high-speed, enclosed type, of 1140 
horse-power each, and are fitted with expansion valves to 
take overloads up to 50 per cent. The exhaust steam is 
taken through an oil separator in a surface condenser—Fig. 10 
—which serves both sets of engines. The condenser, supplied 
| by the Mirrlees Watson Company, Glasgow, is provided 
| with Edwards three-throw air pump, driven by a 13 horse- 
power Westinghouse motor. 

A special feature of the works is the use of electrically- 
driven auxiliaries, and, with the exception of a steam feed 
pump, the whole of the auxiliary plant, including pumps, 
stokers, and fans, is driven by electric motors. An ample 
supply of condensing water is available from the town’s 
aqueducts, the water flowing by gravity from a reservoir— 
built close to the south wall of the engine-room—to the con- 
| denser by an 18in. pipe. After passing through the con- 
| denser it is discharged into a sump and thence flows to the 
| river. A special feature of the two Belliss engines is 
| the oil-cooling plant supplied by Belliss and Morcom 
| Limited. 

The electric generators are of substantial construction, and 
| designed to withstand 25 per cent. overload without any 
|undue heating taking place or damage being done. At 
| normal load No. 1 machine is capable of delivering 1500 
| ampéres at 500 volts, and No. 2, which comprises two gene- 
| 


rators, has been arranged to supply, with the generators in 
parallel, 3000 ampéres at 250 volts, or if connected in series 
| 1500 ampéres at 500 volts. A motor generator has also been 
| erected, consisting of one machine, similar to No. 1 generator, 
| and two smaller, similar to the two generators of No. 2 set ; 
all direct coupled. The armatures of the motor generator 
are interchangeable with those of the corresponding machines 
coupled to the engines. The switch gear for this motor 
generator has been designed to enable the largest machine to 
be run as a motor with the two smaller machines as genera- 
tors, or vice versd 
The majn switchboard stands on a raised platform about 
2ft. above the floor and consists of twelve panels, as shown by 
Fig. 8. The switchboard controlling the motor generator 
consists of three panels, each being provided with circuit 
| breakers, ammeter, change-over switches and watt-hour 
; meter. The starting switches for the machines are fixed on 
| the platform close to the switchboard, and these can be short- 
| circuited when required by the closing of a separate switch 


| 
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mounted on the board. The next two panels control a pair 
of lin. feeders supplying current for lighting and power pur- 
poses to one of the local shipbuilding and engineering works. 
The switch gear for No. 2 machine occupies the next two 
panels, and each has its circuit breakers, ammeter, watt- 
hour meter, and change-over switches, the latter enabling 
the machines to be connected in series or in parallel. Sepa- 
rated from the other boards, but in line with them, is the 
Board of Trade panel with earth ammeter, middle wire 
ammeter, and the voltmeters and voltmeter switches. The 
remaining switchboard consists of one generator and three- 
feeder panels, one of .the feeders being a trunk connection to 
Hunter-place station. Near to this are placed the lighting 
aud the power boards controlling the supply of power used 
on the destructor and power station. The main bus bars, 
which are in duplicate, are placed on a raised bracket above 
the back of the switchboard, giving accessibility to all the back 
connections. 

Although the main supply from the station is on the 
three-wire system at 500 and 250 volts pressure, energy is 
transmitted to an outlying district by three-phase alternating 
current at 3300 volts, by means of two Westinghouse rotary 
converters and transformers of 75 and 15 kilowatts respec- 
tively. The high-tension switchboard and transformers are 
erected on a gallery at the south-east corner of the engine- 
room, and below this the rotary converters and direct-current 
board have been placed. 

An electrically-operated crane, by Marshall, Fleming and 
Jack, Motherwell, is fitted in the engine-room. Below the 
switchboard, and extending the whole length of the building, 
is a cable chamber 8ft. in height, which accommodates the 
feeder and trunk cables. 

Arrangements are at present being made for the removal 
of two400-kilowatt generating sets, comprising boilers, engines, 
dynamos and condenser, from Hunter-place station to Delling- 
burn, and with the better facilities for cheap steam raising, 
and the fact that the bulk of the demand for electrical power 
ex.sts in proximity to the new station, considerable economies 
should be effected. 

The whole of the work, including the erection of the 
destructor and power station, has been carried out to the 
plans and specification of Mr. James A. Robertson, M.1.E.E.., 
borough electrical engineer, Greenock. 








THE RECOVERY OF BY-PRODUCTS FROM 
COKE OVENS. 

A PAPER on this subject was recently read before the 
Manchester Geological and Mining Society—affiliated to 
the Institution of Mining Engineers—by Mr. W. H. Cole- 
man, and as many of the topics touched on have a wide 
interest it will not be superfluous to say a few words by 
way of comment. The author, it may be mentioned, is 
practically engaged with tar distilling and in the manu- 
facture of a wide range of tar products, and is thoroughly 
at home in the chemical side of his subject. With the 
blast furnace he disclaims any intimate acquaintance, and 
he had little to say on the subject of coke except to repeat 
that the old objection to recovery oven coke is slowly but 
surely giving way. He says that recovery coke if pro- 
perly slacked is quite equal to beehive coke in respect of 
its appearance, or sulphur content, and its ability to stand 
the burden of the charge in the blast furnace. With 
regard to this statement it seems rather strange that the 
coming of the recovery oven coke into favour, though sure, 
should be so slow. One would have thought that if the 
two varieties were really identical, as stated, the progress 
of the modern variety would have been much more rapid. 
It is not so much ability to bear the burden of the charge 
in the blast furnace that is wanted, but ability to with- 
stand the shearing action of intermittent charges and 
to fall down in the furnace without breaking. True, as 
the author mentions, the increased use of mechanically 
charged furnaces will lead to the more extensive employ- 
ment of smaller coke than is at present the case, and we 
may expect to see a greater demand for the retort 
oven product. Then, again, as regards sulphur, this 
cannot be referred to in general terms, as its amount 
depends on the quality of the coal, though it cer- 
tainly is affected to some extent by the method 
of coking. Good Durham coal will always give a 
low figure in comparison with certain West Yorkshire 
kinds. Beehive coke possesses what may be termed a 
crypto-crystalline structure which is not in evidence in 
the by-product coke, and this characteristic is no doubt 
attributable to its being allowed to cool in the oven, and 
also to its greater freedom from volatile matter. With 
regard to ash the same remark as that already made about 
sulphur applies, and we do not see much use in giving 
analyses unless full details as to origin are supplied. 

Arising out of the report of the Royal Commission on 
Coal Supplies, the mine inspectors have in the last three 
years obtained statistics showing the number of coke 
ovens of all kinds in use in the United Kingdom. These 
returns are to be found in Part ITI.,‘* Output of the Mines 
and Quarries, General Report and Statistics,” and Mr. 
Coleman has found them useful in his paper. To a good 
many inquirers these returns were of but little value, 
because the coke made in gasworks is included with that 
from coke ovens. By the aid, however, of his intimate 
acquaintance with the by-product trade, Mr. Coleman 
has been enabled to dissect the statistics, and we find 
that the proportion of coke made in recovery ovens in 
1905 was 16°1 per cent., and in 1906 18°2 per cent. 
These figures are not to be read too closely, and the same 
thing must be said of the following, which are interesting 
as showing that we are behind the principal continental 
nations, though in advance of America :—Germany (1906), 
90 per cent.; France (1905), 31:4 per cent.; United 
States, 10°7 per cent. Although all these countries show 
an increase year by year, this is most marked in the case 
of Germany, and Mr. Coleman is evidently of opinion that 
we ought to emulate the German lead. He makes a 
remark early in his paper to the effect that it is our plain 
duty to posterity to make as much as possible out of our 
available coal supply, and not to waste’ valuable by- 
products in the present prodigal way. We are afraid, 
however, that appeals to sentiment will have no more 





effect in this than in other matters of business, and we 
must not anticipate any great increase of retort ovens on 
other grounds than the pecuniary advantage expected to 
accrue. We may fairly assume that the Germans employ 
the recovery oven to such a great extent beeause it pays 
them so to do, and a strong prima facie case is certainly 
made out for Mr. Coleman’s exhortation to the British 
coke maker to amend his ways. Perhaps if he had given 
the actual balance-sheets of two or three coke works it 
would have accentuated the interest of the paper, but we 
can readily understand the difficulties associated with 
any such plain speaking, and shall ourselves copy his 
reticence to a great extent. It should, however, we feel, be 
emphasised that as regards profit and loss the whole matter 
bristles with important points which it would be quite 
impossible to touch on in the course of a short paper like 
the present. We have the variations in the content of 
volatile matter in the different coals, a point on which the 
yield of valuable by-products ‘largely depends. Then a 
great deal depends upon the management; for instance, 
the amount of benzol obtained from the gases depends 
largely upon the temperature. This question of manage- 
ment will probably right itself when more experts are 
available, but at the present time it is certainly a fact that 
widely different financial results are being obtained from 
modern by-product oven installations. Where one firm 
is congratulating itself on the dividends earned from the 
large capital expenditure involved, others are wishing that 
they had gone into the whole matter more minutely before 
committing themselves. The demand for coke fluctuates, 
of course, with the position in the iron trade, and periods 
of rush and quiescence must both be expected. For 
intermittent demand the beehive oven has undoubtedly an 
advantage over the recovery oven, because it can be laid 
off without any injury resulting, while this is not the case 
with the recovery oven, which it is essential should be 
kept in continuous work. Mr. Coleman did not par- 
ticularise between the various types of retort ovens, such 
as the Simon-Carves, Semel-Solvay, Otto Hilgenstock, &c., 
except to give a list of those under construction or 
recently completed, nor did he refer to the modified bee- 
hive oven, as used in Durham, where the gases are utilised 
for boiler fuel, and the tar as a component of wagon 
grease. 

Before leaving the subject of coke it may be mentioned 
as indisputable proof of the ironmasters’ opinion of the 
relative values of beehive and retort oven coke, in one 
district at any rate, that the former fetches 4s. per ton 
more than the latter. This is where both cokes are made 
from the same coal, and although we are quite prepared 
to hear that no such difference exists in various other 
districts, it certainly supports our contention that general 
statements as to the advantages of the two systems must 
be accepted with a good deal of reserve. Mr. Coleman 
gives figures showing that the increased quantities of 
by-products obtained from coke ovens in recent years 
have been easily absorbed by the market without any 
apparent indigestion in the form of decreased values, and 
this is certainly a good augury for the future. With 
regard to sulphate of ammonia, the yield of which from 
coke ovens has gone up from 23,500 tons in 1902 to 
44,000 tons in 1906, no doubt the demands of agriculture 
throughout the world will support the production of a 
much larger quantity from this source, and prices are 
hardly likely to be affected by new sources of supply. 
The adoption of the Mond gas process is not proceeding 
at an inordinate rate, and though the manufacture of 
sulphate of ammonia from peat in Ireland by the 
Woltereck process seems destined to be successful, the 
present company will not have an output of more than 5000 
tons per annum. The proposed increase, then, of this 
chemical from coke ovens does not call for criticism if it 
does not come all at once. As to the increased produc- 
tion of tar, however, we must confess to some misgivings. 
If all our coke were made in recovery ovens this would 
mean about 500,000 more tons of tar being produced, all 
of which, the author thinks, might be disposed of, after 
the lighter portion had been distilled off, for putting on 
roads to combat the dust nuisance. 

To argue the pros and cons of this projected use of 
the tar would occupy more space than can be afforded. 
To quote the author, however, in one particular state- 
ment, the application of tar in France over several roads 
had led, inter alia, to decreased cost of maintenance, and 
the expense has been counterbalanced by the saving 
effected. In England our various road authorities are 
very apt to consider initial expense before everything, 
and it seems that the dustless era of the future will have 
to be preceded by drastic changes. Perhaps Mr. Coleman 
was merely throwing out a suggestion rather than advo- 
cating a procedure in this matter, and we may pass on to 
consider his proposals for the disposition of the extra 
17,000,000 gallons of benzol which would be produced 
over and above the 5,500,000 gallons now yielded by gas 
and coke works. He recognises that this immense 
increase will not be absorbed by the existing agencies, 
and sugzests that it should be utilised as a substitute for 
petrol, the increasing demand for which has caused such 
a rise in price—a rise which is certainly destined to be 
accentuated in the absence of new sources of supply. 
This petrol question is, of course, quite a modern one, 
and it altogether alters the complexion of affairs in the 
benzol market. Matters have now emerged from the 
experimental stage, and it is perfectly evident from the 
composition of a good déal of the petrol now on the market 
that comparatively little attention is being paid to the 
property of high volatility, and that as regards distillation 
points there really is not much to choose between petrol 
and 90 per cent. benzol. Motorists are becoming accus- 
tomed to use a spirit of less volatility, the change in its 
composition having been made gradually, and without 
any notification in shrill tones from the house tops. 

It might give rise to resentment in certain quarters 
were we to discuss the composition of modern petrol in 
greater detail, and really all we wish to emphasise 
is that extreme volatility having been shown to 
be non-essential, the way is paved for the -use of 





such bodies as benzol and shale spirit. Matters 
indeed, as already indicated, have advanced beyond this 
stage, satisfactory results having been obtained in practigg 
so that there is certainly nothing chimerical in the gyp. 
gestion that a greatly increased production of benzol ean 
be absorbed by the market. Of course, there is this pos. 
sibility that hovers Nemesis-like around every chemical 
works ; demand may fall off, the explosion cylinder may be 
replaced by something of a different type, and so lessen 
the demand for benzol, if, indeed, it does. not extinguish 
it. But there is no need to indulge in pessimistic fore. 
casts, and we may proceed to say a word or two about 
the recovery of the benzol. The bulk of it is obtained 
by passing the coke oven gases through creosote oil or 
anthracene oil, and subsequently distilling off the volati| 
hydrocarbons in a fractionating apparatus. The product 
requires a further-distillation to produce 90 per cent, 
benzol toluol and solyent naphtha, this usually being 
carried out at refining works. Naturally, any further large 
production of one product in a crude article means that 
of the others also, and unless solvent naphtha can «lso be 
used as a motor spirit we don’t quite see where any 
increase is to go to ; it cannot all be taken by the rubber 
works, that is certain. 

In conclusion, we may say that we have only referred 
to what seemed to us the most a gage points in an 
interesting paper. As already said, the subject in its 
various aspects cannot be satisfactorily discussed in the 
course of one article of limited length, but sufficient has 
been said to indicate that the hesitancy on the part of 
the beehive oven owner to pull down his property and to 
re-erect on modern lines is not necessarily based on igno- 
rance or obstinacy. 


CYLINDER CONDENSATION. 


We promised in our last issue that we would 
deal fully with questions raised by our correspondent Mr, 
Hide in an early impression, The purpose of this article 
is to fulfil that promise. The first step is to clear the 
ground by defining the position which we take, and re. 
stating opinions which have been set forth in our pages 
over and over again for many years. 

We recently wrote that the “heat trap” theory is a 
delusion. This theory is that by reducing the tempera- 
ture range in cylinders an economy in steam consump- 
tion is secured. For this reason the compound is more 
economical than the simple, and the triple expansion 
more economical than the compound engine, and so on. 
Our correspondent disputes the soundness of our view, 
and appears to accept the “heat trap” theory as in 
accord with both theory and facts. No doubt he does 
not stand alone, and for that reason his expression of 
opinion is of interest. Ifhe is right it follows that the 
triple-expansion engine ought invariably to be more 
economical than the compound and the compound 
than the single-expansion engine. We use the word 
“invariably” with set purpose, because it is not possible 
to think to any practical purpose of a multi-cylinder 
engine in which the pressures and ranges of expansion 
are so much less than in a simple engine that all the 
benefits of the “heat trap” might perhaps be neutralised. 

Now, we hold, first, that the “heat trap” action is of 
no importance whatever as a measure of economy; 
secondly, that the multiplication of cylinders is not 
necessary to economy; thirdly, that the simple engine 
may be just as economical as even a triple engine; 
fourthly, that the reason why the triple-expansion engine 
is popular is due to the circumstance that it can be 
worked without mechanical inconvenience with far higher 
measures of expansion and greater pressures than a 
single-cylinder engine, the turning moments being more 
equal and the stresses much smaller; and, fifthly, that 
in the reduction of clearance to a minimum and moderate 
superheating lie the means of attaining maximum 
economy, no matter what the number of cylinders 
through which the steam passes on its way to the 
condenser. 

It is necessary to premise here in very explicit terms 
that we throw theory overboard, not because theory is not 
sound or reasoning based on it logical, but simply 
because it does not apply to practical conditions. Thus, 
for example, it is useless to set up Carnot’s ideal engine 
as a standard, seeing that no engine ever has been or ever 
can be made to work on his cycle. The theorem thatthe 
larger the range of expansion the greater is the available 
work to be had from the expanding fluid was advanced 
and accepted long before Carnot’s theorem was heard of, 
and it possesses the great value that within very wide 
limits it applies itt practice, and is daily applied with infi- 
nite economical benefit tothe steam user. It is admitted 
on all hands that no theory of the steam engine has yet 
been drawn up which has met with general acceptance; 
and this may be said to apply to almost every department 
of the steam engine. Let us, for example, take steam 
jacketing. Theory tells us that if we jacket a cylinder 
we shall by a small outlay of steam in the jacket save a 
large loss of steam in the cylinder. Opinions differ as to 
the reason why. Unfortunately, facts may be adduced to 
prove that the statement is right, and just as many to 
prove that it is wrong. The Steam Jacket Research 
Committee of the Institution of Mechanical Engineers 
have been at work for many more years than its members 
care to remember, and have been so far unable to pre- 
prepare any final and conclusive report either for oF 
against the use of steam jackets. There is no such thing 
as a theory of heat exchange between metal and steam 
which is consistent enough with facts to be accepte 
without dispute. It is not necessary to extend this line 
of argument. ae 

It will simplify matters if we speak of “ the mussibg 
quantity ” instead of initial condensation or cylinder con- 
densation. In all cases the indicator only accounts for 4 
portion’of all the steam admitted to the cylinders. The 
difference is the missing quantity. It is accounted form 














four different ways:—First, a portion of the steam is 
liquefied by the performance of work; secondly, the 
walls of the cylinder and the faces of the piston and 
evlinder cover being cooled during the exhaust, condense 
a portion of the steam during admission ; thirdly, the 
greater portion of the missing quantity is accounted for 
by leakage; fourthly, condensation is brought about by 
radiation and conduction from the heated metal. Two of 
these —viz., (1) and (4)—are obvious, and their amounts 
admit of being ascertained by calculation. (3) is the 
theory of Messrs. Callendar and Nicolson, and has buen 
set forth on many occasions, notably by Mr. Mellanby in 
June, 1905, during the Belgian meeting of the Institution 
of Mechanical Engineers. It will be enough to say of it 
here that it is very far from being universally accepted 
either by engineers or physicists. But it must not be 
overlooked that its propounders have carried out most 
elaborate experiments intended to prove that no heat 
exchange sufficient to account for the missing quantity, 
takes place, or can take place, in a cylinder. We hold 
that irrefragable evidence exists that the missing quantity 
is in the main accounted for by initial condensation, how- 
ever brought about, whether by cooling or by some other 
cause, the nature of which is not understood; and 
that in good, well kept, steam engines, leakage is a very 
insignificant affair. We may now proceed to consider 
the question raised by Mr. Hide. 

He has taken exception to two statements which we 
have made. The first is that the heat trap theory is a 
delusion ; and the second is that less condensation takes 
place in the low-pressure cylinder than in the others. In 
saying this we have given the result not only of our own 
experience but that of many sea-going engineers. 

He has cited in proof of this’ certain figures from the 
Reports of the Institution of Mechanical Engineers’ 
Research Committee, but this is because he has not 
clearly understood what the figures mean. Take, for 
example, the s.s. Fusi Yama. Omitting small fractions, 
the missing quantity in the high-pressure cylinder was 
17 per cent., in the low-pressure it rose to 29 per cent. 
That is to say, the condensation in the high-pressure 
cylinder was 12 per cent. greater than it was in the low- 
pressure cylinder. Again, he cites the s.s. Iona. The 
condensation in her high-pressure cylinder was enormous, 
86°6 per cent. This increased to only 40°9 per cent. in 
the low-pressure cylinder, in which the missing quantity 
was augmented by only 4°83 per cent. Mr. Hide seems 
to have assumed that the condensation was cumulative, 
so that in the Iona, for example, the missing quantity 
would have been 77°5 per cent., which should be obviously 
impossible. However, the particular cylinder in which 
most condensation takes place is for the purpose of the 
present discussion quite immaterial. 

If as regards the heat trap theory, we are right, then 
we ought to be able to show that a single-cylinder engine 
can be as economical as a multi-expansion engine. A con- 
siderable number of examples might be cited. We have not 
space to compare more than twoengines, but they will, we 
think, suffice. We shall take, first, the triple-expansion 
engines of the s.s. Meteor, because the results obtained 
were quite up to or above the average; and, in the 
second place, the tests were made by Professor Kennedy 
and a competent staff under circumstances which leave 
no doubt as to the accuracy of their observations. A 
full report will be found in THe Enainerr for May 3rd, 
1889. The boilers supplied 6°93 lb, of steam per revolu- 
tion. Of this 1°61]b. disappeared in the high-pressure 
cylinder, 1°37 1b. in the intermediate cylinder, and 1°71 lb. 
in the last cylinder. These figures deserve careful atten- 


tion. Here they are, as given by Professor Kennedy :— 
Percent- 
a *e g i 
Proportion of Steam Accounted — Pounds yoy saceteee 
for by Indicator. per rev. ee 
) feed. | cylinders 
as water. 





Pounds. |Percent.| Per cent. 





Steam present in H.P. cylinder after 


cut-off, pressure 110 Ib. 5-34 77+1 22-9 
Steam present in I.P. cylinder, 

pressure 22 Ib. 5-56 80-2 19-8 
Steam present in L.P. cylinder 

near end of expansion, pressure 

4 1b. below atmosphere | 5-22 75-3 24-7 


It appears from this—see last column—that all the 
condensation occurred in the high-pressure cylinder with 
the exception of 1°8 per cent. in the low-pressure 
cylinder, while in the intermediate-pressure cylinder 
re-evaporation took place to the -extent of 3°1 per 
cent. It does not seem that the temperature ranges 
had any effect whatever; at all events, no connection 
can be traced. 

In our impression for May 10th, 1889, we dealt at 
some length with this repart. We then called attention 
to the lack of precise explanation as to what the figures 
mean. It is clear that the second cylinder could not 
have received 6-93 1b. of steam and water, because the 
high-pressure jacket had claimed some of it. In like 
manner, the low-pressure cylinder did not get 6°93 lb. of 
steam and water, because the intermediate jacket had got 
part of it. It would, however, be outside the scope of this 
article to pursue the point further. As the figures stand, 
they go to show that there was no addition made to the 
missing quantity in the intermediate cylinder, and only 
about 1°8 per cent. in the low-pressure cylinder, which 
Seems to prove up to the hilt our contention that the 
low-pressure cylinder condenses least steam. The prin- 
cipal fact with which we have to do is that in a triple- 
expansion engine fitted with jackets and of the best type 
one-fourth of all the steam made was liquefied. The 
missing quantity was 24°7 per cent. We venture to ask 
our correspondent how he reconciles the heat trap 
theory with a liquefaction of 22°9 per cent. in the high- 
pressure cylinder? As the pesto pressures ranged 
between 1501b. and about 101b. absolute, the total range 
-of expansion was fifteen times nominally, but it must be 
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kept in mind that part of the drop in pressure was due 
to the turning of a portion of the steam into water. The 
consumption of steam per indicated horse-power per 
hour was within the limit of error 15]b., which may be 
taken as a very good result indeed for an engine doing its 
regular work at sea with a moderate boiler pressure, and 
no superheating. The triple-expansion stationary engine 
cited by Mr. Hide is yet more conclusive. The high- 
pressure cylinder condensed 15 per cent., the inter- 
mediate cylinder 12 per cent., and the low-pressure 8 per 
cent., making a grand total of 85 per cent. The heat 
trap does not appear to have been very successful here, 
and again we have least condensation in the low-pressure 
cylinder. 

Now iet us turn to a single-cylinder engine, and see 
how it compares with the triple-expansion engine. A 
series of experiments made with one forms the subject of 
the last: article which the late Bryan Donkin wrote for 
Tue Enainrex. It will be found in our impression for 
May 28rd, 1902. The engine had a single cylinder 
jacketed all over, 25-6in. diameter and 4ft. 3in. stroke. 
Distribution was effected by two circular flat valves on 
each cylinder end. The clearance spaces were reduced 
to 1°11 per cent. of the volume swept by the piston. 
The engine was constructed by MM. Weyher et Riche- 
mond, Pantin, Paris, and the trials were conducted by a 
no less eminent authority than the late M. Hirsch. The 
results obtained admit of being summarised. In a number 
of experiments made at different brake loads the con- 
sumption of steam was determined at various speeds, 
namely, 60, 70, 80, and 90 revolutions per minute. To 
render them easily comparable, corrections were made for 
uniform steam pressure and vacuum. Under these con- 
ditions four sets of experiments were carried out, all at a 
pressure of seven atmospheres and 26}in. of vacuum, and 
a few notes on each set are here given. 

In the first series at 60 revolutions per minute there 
were eight experiments. The maximum load was 
253°8 brake horse-power, and the corresponding con- 
sumption of steam 15°7 1b. per brake horse-power hour; 
the minimum load was 188°5 brake horse-power, with a 
consumption of 15°11b. of steam per brake horse-power 
hour. Second set—speed 70 revolutions per minute; 
thirteen experiments at varying loads. Maximum power 
developed 349°5 brake horse-power, and a consumption 
of 16°5 1b. of steam per brake horse-power hour. Mini- 
mui power 200°4 brake horse-power, consumption of 
steam 15° 21b. per brake horse-power hour. Third set —speed 
80 revolutions per minute ; nine experiments at different 
powers, the maximum being 406 brake horse-power; 
corresponding consumption of steam, 16°2lb. per brake 
horse-power hour, and the minimum, 250-6 brake horse- 
power; consumption of steam, 15°9lb. per brake horse- 
power hour. In the fourth set, at 90 revolutions per 
minute, fourteen experiments were made, with a maxi- 
mum load of 451°9 brake horse-power, and a steam con- 
sumption of 17°31b. per brake horse-power- hour. Mini- 
mum power, 251°3 brake horse-power; corresponding 
consumption of steam, 16°5lb. per brake horse-power 
hour. 

The lowest consumption of steam per brake horse- 
power hour, taking the whole of the experiments, was 
15lb. at 60 revolutions per minute, and 198-4 brake 
horse-power. The mechanical efficiency, or the ratio of 
the brake to the indicated power, varied greatly under 
different circumstances. The maximum was about 98 
per cent., and in a number of experiments it was about 
90 per cent. In one or two trials it fell as low as 83 per 
cent., but the experimenter did not consider these data 
quite conclusive. More reliance was placed on the brake 
horse-power. 

Here, then, we have a single cylinder actually working 
with more economy than the triple-expansion engines of 
the Meteor. Neither one nor the other represent the 
best that can be done. We are unable to reproduce the 
liquefaction figures for the single-cylinder engine, but it 
is clear that considering all the conditions of temperature 
and expansion the missing quantity must have been less 
than in any of the engines cited by Mr. Hide. He asks 
us why we have ignored his question regarding super- 
heated steam. Our reply is simply that his statement is 
new tous. We have had no experience of the kind, and, 
therefore, cannot answer his question. It occurs to us, 
however, that he has not given us any details of the 
experiment on which his statement is based. He tells 
us that 70 deg. or 80 deg. of superheat will entirely pre- 
vent initial condensation in the high-pressure cylinder of 
a triple engine, while 100 deg. to 120 deg. will do the 
same in a compound engine. So far as we are aware 
this is a unique experience, and we, and we feel sure many 
of our readers, would be glad to have further information. 
Where and how was the temperature of the steam taken ? 
How was it ascertained that there was no missing quan- 
tity? Was the feed-water measured or weighed? If 
what Mr. Hide claims for 80 deg. of superheat, or even 
120 deg., is universally true, then engineers like Herr 
Schmidt have been introducing quite unnecessary diffi- 
culties and obstacles to the introduction of superheating, 
by insisting that a superheat of 250 deg. to 300 deg. is 
essential to economy. 








THE SHIPBUILDING LOCK-OUT. 





THE lock-out of members of the woodworking trades unions 
employed in federated shipyards, of which notice was given 
on April 25th, took effect on the Chyde, as at most other 
centres throughout the kingdom, at the usual hour of stop- 
page on Saturday last. On the Clyde only three firms, none 
of whom build large vessels, are outside the Federation, and 
all the firms of any importance on the East Coast of Scotland 
are within the Federation. It is estimated that the men 
dismissed under lock-out notices on the Clyde number about 
6000, while those dismissed at Leith, Dundee, Aberdeen, and 
other East Coast yards number about 1500. A considerable 
number of workmen affected on the Clyde and at Leith did not 





wait until the notices took effect, but lifted their tools and 
left their work the day before. While the workmen have 
taken their dismissal calmly, and there have been no scenes 
at any of the yard gates—except at Clydebank, where some 
workmen who are not in the union, in coming and going to 
their labours, were subjected to rough attentions—there is 
naturally a good deal of severe comment, not only on the 
action of the Clyde employers, but to some extent on the 
attitude of the North-East Coast st:ikers—hopes, indeed, 
having been expressed that pressure will be brought to bear 
on the strikers to induce them to resume work. 

There is, however, a prevalent feeling amongst Clyde work- 
men that the employers in their district have been chiefly 
responsible for the lock-out, as, if they had not heartily sup- 
ported this policy, the other districts could not possibly bave 
adopted it. It is also urged that Clyde workmen should have 
received special consideration—if not exemption from the 
effects of the lock-out—seeing they had already accepted a 
reduction in view of the state of trade, and thus set an 
example, which had been followed by all the minor districts. 
The employers, however, are making it quite clear that their 
Federation has resolved that they will not be hampered in the 
future by local disputes and sectional disturbances as they 
have been in the past. In the present’trouble they are deter- 
mined to follow the only policy which seems fitted to give 
them a legitimate control of their own affairs. They will no 
longer permit the men on the North-East Coast to remain on 
strike and be supported by those at work on the Clyde and 
elsewhere. Interviewed on this aspect of the question, a 
Clyde shipbuilder remarked :—‘‘ The men showed the way in 
combining together, and the employers have been forced to 
follow their example. The men did not see any harm in 
combining when employers were unprotected, but now they 
seem to think we have no right to combine, and that we are 
taking a mean’advantage of them. When trade becomes 
good, the men come and ask for more money; when it 
becomes very bad, we ask them to take a little less—you see 
with what result:! ’’ 

In the various wood-working societies involved a, different 
scale of wages obtains, but in nearly every instance, it is 
maintained, the rate is higher on the North-East Coast than 
on the Clyde. A section of the men locked out on the Clyde 
express themselves at present as resolved not to return to work 
until they have been put on the same footing in regard to 
wages as the men sim‘larly employed on the North-East 
Coast, but this sort of spirit is not generally prevalent. On 
Tuesday a large body of apprentices in the employment 
of Messrs. Barclay, Curle and Co., Whiteinch, struck 
work ‘* in sympathy,’’ and ‘‘ demonstrated ’’ at the gates of 
several other yards with a view to inducing the lads there to 
stop work, but without effect. At the time of writing the young 
strikers have not succeeded in swelling their numbers, but 
this may possibly result, in which case the progres; of work 
in the various shipyards will be more seriously affected. This 
action of the apprentices is a serious breach of a well-known 
understanding that in disput?s tetween journeymen and their 
employers apprentices must not interfere. 

Of the 6000 workmen dismissed on the Clyde the majority 
were employed in yards above Dumbarton. In Dumbarton 
itself the lock-out affects at present only about 100 men, 
principally joiners, carpenters, and drillers, many men having 
previously been suspended owing to trade dulness. This is 
the first time in recent years that Dumbarton has been 
directly identified with such trade disturbances. Hitherto 
the local employers, not being members of the Employers’ 
Federation, acted on a policy of neutrality, but with the 
passing of the Trades Disputes Act, both firms—Wm. 
Denny and Brothers and A. McMillan and Sons, Limited 
—joined the Federation. At Clydebank about 300 men 
were affected, and at Dalmuir 200. At Whiteinch and 
Linthouse, where the yards are fairly busy, a large 
body of men were dismissed, but at Govan and Partick, 
where the yards are poorly off for work, and what there is 
being at the stage when not many woodworkers are required, 
the numbers affected were small. At Greenock also, where 
trade has been extremely dull, a considerable number of men 
were idle before the lock-out took effect. Apart from men 
who will be indirectly affected, there are about 800 members 
of the joiners’ and shipwrights’ societies in Greenock and 
Port Glasgow. The number of men affected by the lock-out 
at Leith is about 400, at Dundee about 500, and at Aber- 
deen 170. 

Meetings for the enrolment of the locked-out and for the 
payment of aliment, as well as longer meetings for the 
discussion of the situation, have of course been held, and 
hopes of Board of Trade or parliamentary intervention in 
some shape or form likely to be acceptable to both sides are 
buoying up the spirits of the workmen. Aliment in the case 
of the Amalgamated and the Associated Societies of Joiners 
will be paid at the rate of 15s. per week. 

Proposals for a settlement of the dispute were under 
discussion for five hours at the Board of Trade on Wednesday. 
Representatives of the employers and the men were present. 
Sir Andrew Noble, of the Shipbuilding Employers’ Federa- 
tion, attended, and amongst others who visited the depart- 
ment were Mr, Richard Bell, secretary of the Amalgamated 
Society of Railway Servants; Mr. G. N. Barnes, who 
recently resigned his position as secretary of the Amalgamated 
Society of Engineers; Mr. A. Henderson, and Mr. Pete 
Curran. 

At eight o'clock the following official statement was com- 
municated by Mr. Llewellyn Smith, Secretary to the Board 
of Trade :—‘* At the invitation of the President of the Board 
of Trade, an informal private conference took place at three 
o’clock to-day 1t the Board of Trade offices between the 
President and representatives of the Shipbuilding Employers’ 
Federation in regard to the dispute in the shipbuilding 
trade. There were present, besides Mr. Winston Churchill, 
Mr. Llewellyn Smith and Mr. Wilson Fox, of the Board of 
Trade ; Mr. George Jones, chairman, and Mr. Henderson, 
vice-chairman, of the Federation; Mr. Boolds and Mr. 
Biggart and Mr. Robinson, joint secretaries. ~ Sir Andrew 
Noble was also present at the President’s request. The 
proceedings were private. At the end a statement’was drawn 
up of terms of settlement which would be acceptable to the 
employers, and the President undertook to submit these 
terms to the men’s leaders for consideration. The conference 
adjourned at six o'clock. 

A private confereneée was subsequently held between the 
President and other officers of the Board of Trade and repre- 
sentatives of the various societies of workmen affected by the 
dispute.. Certain modifications were suggested in the draft 
prepared at the conferenc2 with the employeis, and the 
meeting adjourned at 7.45 until Monday next. 
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SPIRALLY ARMOURED CONCRETE PILES. 

THERE has recently been introduced into this country a 
system of spiral steel armouring for reinforced concrete piles, 
which has been extensively used on the Continent. ‘*Con- 
sidére’’ piles are now being driven in connection with the 
construction of a jetty on the Thames at Thames Haven. 
The piles average 45ft. in length, and are 15in. diameter over 
the flats. The reinforcement is 25 bs. of steel per lineal foot 
of pile, and the concrete is gauged in the proportion of 22 


piles together and give sufficient rigidity to the structure 
under low-water level, where the construction of the ordinary 
forms of reinforced concrete bracing would be impracticable. 
The supplementary concrete casing is not intended to carry 
any part of the weight of the structure, the vertical load 
being taken entirely by the piles themselves. The piles have 
been driven by means of a 14-ton monkey with 6ft. drop. 
No sawdust cap or helmet was used in driving, and every 
pile was driven until a penetration of not more than lin. 
per one hundred and fifty blows was obtained. 


Fig. 1—FINISHED PILES AND SPIRAL ARMOURING 


cubic feet of gravel, 11 cubic feet of sand, and 7cwt. of 
cement, making a total volume in the work equal to 1 cubic 
yard. The piles are driven 20ft. into the river bed, which is 
22ft. below low water of spring tides and 47ft. below the deck 
level of the jetty. The piles are grouped together in pairs, 
and, for the purpose of bracing them together under low- 
water level, each pair of piles is, after driving, encased in a 
cylindrical column of monolithic concrete. A thin plate steel 
cylinder, 27ft. in length, with longitudinal bolted joints, is 
lowered over the piles and sunk with its lower extremity 2ft. 
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Fig. 2—THE CONSIDERE PILE 


to 3ft. in the river bed. The cylinder is 5ft. diameter. A 
spiral of round stcel rod, }in. diameter, is then lowered into 
the open cylinder surrounding the piles, and the void filled 
with Portland cement concrete to a level of 3ft. above low 
water, the upper part of the casing being finished in the form 
of an inverted truncated cone. After the concrete has set 
sufficiently, the outer steel casing is unbolted and removed 
for similar temporary use in connection with other piles. 
The spiral of steel forms a reinforcement of the concrete. The 
object of the concrete casing around the piles is to brace the 


| preparatory to placing the skeleton in the mould. 


| piles and the spiral armouring is shown in Fig. 1. 
| must be taken in depositing the concrete around the metallic 
| Skeleton to ensure that the material is well rammed between 
| the convolutions of the spiral. 


The armoured concrete piles hitherto generally used in | 
| England have been constructed by inserting in the concrete a | 


| reinforcement of four or more longitudinal steel bars bound 
| together by lateral or diagonal ties at intervals. The ‘‘ Con- 
| sidére ’’ pile, introduced by M. Considére—formerly Inspec- 
teur General des Ponts et Chaussées in France—consists 
essentially of a spiral of steel with eight or more longitudinal 
bars arranged within it. For piles as ordinarily constructed 
for lengths up to 45ft. and 14in. diameter, the spiral is of 
gin. round steel wound to a diameter of 11}in., with a pitch 
varying from 1}in. to 2in. The longitudinal rods are eight 
in number, jin. to #in. diameter. The shoe consists of a 


| steel casting. The spiral armouring is increased in diameter 


ani diminished in pitch at the extremities of the pile. The 


| bar steel for spiralling is made up in coils of 500ft. length, 


and wound by means of a windlass and barrel of the required 
diameter ready for slipping over the longitudinal armouring 
An 
engraving reproduced from a photograph showing finished 
Care 


The object of M. Considére in using spiral armouring, not 
only for piles but for other compression members in rein- 
forced concrete structures, is io resist the lateral bulging 
of the concrete without which crushing cannot result. 
M. Considére claims that the tests carried out by the French 
‘*Commission du Ciment Armé’’ show the strength of 
reinforced columns armoured spirally to be at7least two and 
a-half times that of similar columns armoured with the same 


Fig. 3—GROUP OF_CONSIDERE 


proportion of metal disposed in the form of longitudinal bars 
and lateral or diagonal ties. 

On the Continent Considére piles have been used exten- 
sively at Port-a-l’Auglais, Boulogne Harbour, Vilvorde, near 
Brussels—where 700 have been driven—Mulhouse in Alsace, 
aod at Noisiel, near Paris, among other places. At Noisiel 
over 500 piles were driven in 1906-7 to form the foundations 

| for a huge reinforced concrete factory erected at that place 
| for the Menier Chocolate Company. These piles were in 
| general 38ft. in length, of octagonal section, 14in. diameter 
| across the flats. A drawing of one of the piles is given in 
| Fig. 2. The concrete was gauged in the proportion of 








450 kilos. of cement to 800 litres of gravel and 400 litres of 
sand, which is approximaiely equivalent to three parts of 
gravel and sand to one of cement by bulk. The totg) 
percentage of steel reinforcement in the piles was 3. That is 
to say, there were 3 cubic inches of steel to every 100 cubic 
inches of the finished pile, or 191b. of steel per lineal foot 
of pile. The piles were allowed to set for six weeks ag a 
minimum before use, and even driven by a Lacour Piling 
engine with a two-ton monkey at a drop up to 6ft. Gin, No 
cushion of sand or sawdust or dolly was used in driving, the 
monkey striking directly upon the head of the pile. For the 
purpose of experiment a pile was constructed 56ft. in length, 


| with the same diameter as those ordinarily used at Noisiel, 
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Fig. 4—GROUP OF PILES FOR FOUNDATION OF COLUMNS 


namely, 14in. To ensure the necessary resistance to bending 
in a pile of such slender dimensions, the percentage of rein- 
forcement was increased to 4. The pile was driven under the 
conditions described above, and the hammering was con- 
tinued for some time after the pile had reached the bed-rock. 
To ascertain the amount of damage, if any, to the structure 
of the pile after the test, the upper 20ft. was cut off and the 
concrete removed from the armouring. It was found that 
the concrete had preserved all its cohesion. Except for the 
splintering of the head for a distance of 3in. to Sin. from the 
crown, none of the 500 piles driven at Noisiel sustained any 
damage in driving. Fig. 3 is an engraving showing some of,the 
piles at Noisiel after driving. The majority of the piles were 


PILES AFTER BEING DRIVEN 


driven in clusters of ten, as shown in Fig. 4, to form 


the foundations of the main columns of the factory, each of 
which is 27in. by 27in., and carries a load of 700 tons. It 1s 
said that calculations show that the piles at Noisicl have 
supported pressures of more than 35501b. per square inch 
during driving. “ 
The strata into which the piles at Noisiel have been driven 
consists of a bed of sandy clay, overlying the white limestone 
of the Paris basin. In all cases the piles were driven unt 
the shoes penetrated the rock. It is stated that many of the 
piles have been driven several feet into the rock. We believe 
that this limestone, in its virgin state, before exposure to the 
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is not of a hard nature, which would account for the 
penetration of the piles. : ; 

The system of spiral armouring, quite apart from 
any advantages attending its use as a means of resist- 
ing static compressive stresses, is undoubtedly of great 
advantage in enabling piles to be driven with a mini- 
mum of risk of damage to the concrete mass. Reinforced 
concrete piles without spiral protection cannot as a rule be 
driven without the interposition of a sawdust or sand cushion 
between the pile head and the monkey or ram. The effect of 
this cushioning is materially te deaden the blow. Without 
the use of a cushion with non-spiralled piles there is con- 
siderable danger of the concrete becoming fractured to an 


air, 





Fiz. 5—-THE COIGNET PILE, WITH SPIRAL REINFORCEMENT 


extent sufficient to prevent further driving before the pile has 
penetrated to the required depth. We have had an oppor- 
tunity of witnessing the driving of the piles at Thames Haven, 
referred to above, and these, driven without any cushion, are 
remarkably free from damage at the head. 

In 1906 over 650spirally armoured piles were driven at Bristol 
to form the foundations for a large tobacco warehouse at 
Cumberland Basin for the Bristol Corporation. These piles 
were designed by M. Coignet, and are somewhat similar to 
the Considére piles. The piles are 15in. diameter, circular in 
section, with the exception of two flat surfaces, 5in. wide, 
one on either side, provided for guiding purposes during the 
driving operation. The piles averaged about 50ft. in length, 
and were driven in soft ground to an average depth of about 
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Fig. 6—THE COIGNET PILE, WITH HOOPED REINFORCEMENT 


45ft. below the surface until they reached a stratum of gravel. 

he armouring consisted of thirteen longitudinal steel bars, 
of small diameter, bound together by a spiral of steel 
wire. The spiral was bound to the longitudinal bars at 
intervals with annealed wire—Fig. 5. The piles were 
driven in groups of six, the weight of the monkey being two 
tons and the drop 4ft. An armoured concrete cap was 
constructed over each group of piles, in order evenly 
. Spread the load of the pillars supporting the floors. 
M. Coignet has since abandoned the use of spiral armouring 
for concrete piles, and has adopted a reinforcement consisting 
of longitudinal bars encircled by rings of round steel, with 
overlapping joints, spaced about 4in. apart—see Fig. 6. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents. ) 





RESISTANCE OF THE AIR, 


_ Sik,—Your issue of the 17th ult. contains an exceeding] 
interesting article summarising the results of M. Eiffel’s experi- 
ments on the resistance of air to moving plates. 

One point in the mathematical investigation given appears tome 
to require correction. The equation of motion supposes the mass 


of the slider carrying the plate to be the actual mass ¥), but 
9 
should not this be replaced by the ‘‘virtual” mass, which is 


somewhat greater than 2? 
Y 


The exact difference between the two I am not prepared to 
state, as experiments on the point are extremely difficult. In the 
case of the ‘“‘Greyhound,” Mr. W. Froude found the difference 
between the actual and ‘‘ virtual ” masses to be 20 per cent of the 
former, and it is not difficult to imagine that in a body such as a 
plate moving in a direction normal to itself, accompanied by great 
eddying, the difference will be much greater. 

Some investigations made on the results given in ‘‘ Beaufoy’s 
Nautical Experiments” show that for square plates of 1 and 3 
square feet area moving in a direction normal to themselves the 
‘‘virtual” weight is about 400 lb. and 2000 Ib. respectively. 
These results are at least ten times the weights of the plates. 
The “virtual” mass is, of course, found by dividing the “ virtual ” 
weights by the value of gy. These results are for the plates moving 
at 2ft. per second. As the velocity increases the “virtual” weight 
increases, but the exact law of the variation with the velocity is 
nt clear. 

The important point, however, is that the “virtual” mass 
| increases somewhat as the cube of the dimensions, and not as their 
square or area of the plates. 

In air the difference between the actual and “ virtual” mass will 
be only 45th of that in water, but even this small correction may 
explain the differences in the values of ‘‘K” for similar shaped 
plates of different areas. 1t may also modify other results. It is 
to be noticed that the curve giving the results of M. Eiffel’s 
experiments on plates inclined to the direction of motion is not in 
such close agreement with Mr. Dine’s results as those of Colonel 
Beaufoy made in water. Langley’s experiments, up to the limit 
to which he went, viz., 45 deg., are also in greater agreement with 
Mr. Dine’s results. 

In conclusion, I am sure many of your readers would be glad to 
be informed of the title of M. Eiffel’s book containing his experi- 
ments and results. 





A. W. Jouns, R.C.N.C., M.I.N.A. 


[See Answers to Correspondents.— ED, THE E.] 





SQUARING THE CIRCLE. 


Sir,—The fascination that this ancient problem has always held, 
and still holds, for the human mind is curious ; but the solution 
offered by “‘E. L. 8S.” rather begs the whole question of the 
problem, which was how to determine the area of a circle by 
purely graphic methods, ¢.¢., with the assistance only of, say, a 
pencil, straight-edge, and pair of compasses. It has always been 
a simple matter to calculate by the use of # the length of a line 
equal to that of the circumference of the a@ circle, and when once 
this has been obtained the further graphic construction of a figure 
representing the area of the said circle is a simple matter. 

I give below a method of obtaining, by purely graphic methods, 
a line whose length is equal to the circumference of a circle—that 
is to say, for all practical purposes, for there is a slight error, but 
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as this amounts to only ;57%;55th parts, it .say be considered as a 
solution of the problem as far as human eyesight is concerned. 

In a circle draw a diameter, and a tangent thereto, and a radius 
parallel to the tangent ; draw then the dotted arc, then the chord 
U F, and continue the latter till it cuts the tangent at D; make 
D E equal to three times the radius of the circle and join B E. 
The length of the line B E is equal to half the circumference of 
the circle, within the negligible limits mentioned above ; having 
this, of course the graphic representation of the area of the circle 
is simple. 

I shall be very pleased to send you later a proof of the above if 
you think it desirable. 





E. pv Bovunay. 


THE LATE MR. ROUS-MARTEN, 


| Sir,—As a very close personal friend of the late Mr. Rous- 
| Marten, may I be allowed to state one point you did not speak of 
| in his life. 

| Mr. Rous-Marten, who was the finder of the French compounds, 
was offered the decoration of the Legion d’Honneur by the 
French Government, which he refused, as he feared that his 
acceptance of this honour would lead people in England to believe 
he advocated these engines from biassed motives, and not as the 
result of impartial investigation. 

As one who has timed many thousands of miles with him, may I 
be allowed to say how his accuracy, fairness, and impartiality dis- 
tinguished him. His is a loss that cannot be filled. | R. Hops. 

Bedford, May 5th. 


| 
| 





CYLINDER CONDENSATION AND SUPERHEAT. 


S1r,—When I first wrote to you I had no intention of entering 
into a public discussion, and should not have written again had I 
known that you intended publishing the letters. You answer my 
question in the Scotch fashion, viz., by asking another, the relation 
of which to the point I raised is not clear to me, and I am not 
sure that I fully understand the question. If you mean the 
water as shown by leakage of the glands, then certainly there 
is more leakage from the high-pressure gland than from the low- 
pressure gland, but this has nothing, or very little, to do with the 
amount of water in the cylinders. The high-pressure gland is 
exposed continuously to a high internal pressure and a high 
temperature, a condition of affairs tending to promote leakage ; 
on the contrary, the low-pressure gland is exposed to a very low 
internal ‘pressure, only a few pounds above the atmosphere, and 
that only during a limited period, about one-sixth to one-eighth of 








a revolution per revolution ; the remainder of the time the 
pressure is external, the temperature is also low. Under these 
conditions there is no difficulty in keeping the low-pressure gland 
leakage-tight. 

I have found a considerable amount of water in the low-pressure 
cylinders of certain classes of engines, as evidenced by the con- 
tinual noise while running ; this trouble I have never found in the 
ak og ey cylinders except when priming is — place. 

Hull, May 5th. . 8S. Hipe. 

[The question that Mr. Hide has raised will be found more fully 
discussed on page 474.—Ep, THE E.] 





NOVELTIES IN LOCOMOTIVE CONSTRUCTION. 


Sir,—In THe ENGINEER of April 10th last, page 373, reference 
was made to ‘‘a novel type of locomotive fire-box,” which was 
narrow in front and wide at the rear part, the arrangement being 
intended to obtain a large fire-grate and at the same timea 
sufficiently deep fire-box. 

Permit me to observe that a similar construction was adopted on 
the Belgian State Railways for their locomotives—type * o. 12— 
and used till the year 1894, and that the first of these engines was 
constructed at the Tubize works of the Compagnie la Metallur- 
gique, and was exhibited at the time at the Antwerp Exhibition. 

Another fire-grate, having the same object, was adopted by the 
Cape Government Railways for their eight-wheeled bogie goods 
locomotives, built at the Hyde Park Works of the North British 
Locomotive Company in the year 1902. 

It appears, then, that the fire-box to which you referred is not 
an entire novelty in locomotive practice. 

I may perhaps also be permitted to observe - though my 
remarks refer to an entirely different matter—that another so- 
called novelty in connection with railways, namely, the super- 
heater system, which consists in conveying steam through small 
tubes arranged in large smoke tubes in locomotives, is also not 
really new. This construction was patented by Montcheuil in the 
year 1850. 

8. &. 


{(1) There is, as a fact, some difference between the Belgian 
fire-box and the Paris-Orleans fire-box, which was referred to by 
us, and which we propose to illustrate in a future issue. In the 
Belgian locomotives the shape was that of a small rectangle open- 
ing out of a large rectangle. In the P.O. box the reduction from 
the larger to the smaller dimension is made gradually, the sides 
sloping towards one another. (2) The type of superheater men- 
tioned by our correspondent is of much earlier date than_1850— 
dating back certainly to the beginning of last century.—ED. 
THE E.] 





FURNACE EFFICIENCY. 

Sir,—Yonur leading article of 1st inst. mentions that Mr. 
Abbott’s tests were all made with chain-grate stokers, which proved 
unsuitable either for dusty coal or for coal high in ash ; but he 
also showed that when burning large nuts, excess air passed 
through such fuel, with a serious drop in both boiler capacity and 
efficiency. 

But it would be a great mistake to assume, because chain- 
grate stokers require a good quality of nut.coal, screened neither 
too large nor too small, that his conclusions are applicable to other 
firing methods. 

As you point out, the dust coal clogged the air spaces of the 
chain grates; and with regard to the coals high in ash, Mr. 
Abbott shows that the percentage of fuel on the rear of the chain 
grates was low, and so a larger proportion of the air did not 
combine with the fuel, but entered the furnace as free air, 
reducing the furnace temperature and sacrificing both capacity 
and efficiency. 

But, with a correct firing method, the proportion of air to 
combustible can be kept constant with fuels of all sizes and 
qualities, as gas analyses conclusively prove. A high percentage 
of CO, is the inevitable result of a correct firing and mixing 
method ; and no one will dispute that the temperature of combus- 
tion in furnaces fired-with sprayed coal dust, or in destructor 
furnaces burning refuse fuel very high in ash, or on grateless 
stokers burning dust, smudge, slack, and duff coals, is kept fully 
as high as that of boiler furnaces burning the best nut coals. 
With any of these methods, full boiler capacity can be ensured 
either by increasing the draught, or-by using larger furnaces to 
suit the low-grade fuels. 

ERITH’S ENGINEERING COMPANY, LIMITED. 

London, May 5th. 


CHILLED IRON AND STEEL TRADE IN BARROW. 


Srr,—We notice that in your issue of the Ist inst., under the 
heading ‘‘Notes from Lancashire,” sub-heading ‘‘ Barrow-in- 
Furness, Thursday,” you state that ‘‘some trade is, however, being 
done at the chilled steel works at Barrow.” We fear that this is 
rather misleading, as our works have been for the past few months, 
and are now, employed on chilled iron wheels and castings to 
their full capacity ; as a matter of fact, we have been compelled to 
work on several recent Sundays. On account of the fact that 
your paper is extensively circulated, we do not like to have a 
wrong impression created, and we shall, therefore, be obliged if 
you will in your next issue kindly insert a correction. 

We may also point out that the material we supply is chilled 
cast iron, pot ‘‘ chilled steel.” 

For British GRIFFIN CHILLED IRON AND STEEL ComMPANY, Ltd., 

C. E. SENETT, Secretary. 

Loudon, May 5th. 








THE GREENWICH BOILER ExpLosioN.—The Board of Trade 
report on the explosion of a thermal storage drum attached to a 
Babcock and Wilcox boiler at the works of the South Metro- 
politan Electric Light and Power Company has now appeared. 
It is one of the bulkiest reports we have seen for many a year, but 
the size is mainly due to the plates, which are large and numerous. 
We dealt with the explosion so fully at the time of the inquiry— 
giving abstracts of the evidence which, of course, the official report 
does not do—that we purpose to say no more about it at this time. 
See THE ENGINEER, December 20th and 27th, 1907, and January 
17th and 24th, 1908. . Indeed, the report contains little that has 
not already appeared in our columns. We may however, ask 
why the Board of Trade sticks to an expensive and antiquated 
method of illustrating its reports when newer methods are as good 
and cheaper ? 

THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 
—The third general meeting of the Graduates’ Section of the 
above Institution was held at 1, Albemarle-street, W., on Tuesday, 
April 28th, at 8 p.m., nearly forty Graduates and friends being 
present. The chair was taken by Mr. D. J. Smith, member of the 
Council of the Institution. The debate was opened by Messrs. G. 
Campbell-Taylor and D. Kennedy. Mr. D. M. Power opened a 
very interesting and animated discussion in which Messrs. L. H. 
Hounsfield, J. Leese, S. Thomas, L. H. Baskerville-Cosway, and 
D. J. Smith took part. The sum of £218 12s. has already been 
subscribed to the Foundation Fund which was opened by the 
Council of the Institution when the Institution was established in 
London last year. Particulars of membership and forms of appli- 
cation for admission to the Institution may be obtained on 
application to the Secretary, 1, Albemarle-street, Piccadilly, 
London, W.; and of the Graduates’ Section from the Hon. Sec., 
Mr. L. H. Baskerville-Cosway, 6, Engineers’ Quarters, H.M. 
Prison, Wandsworth, S.W, 
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INCANDESCENT CORE FOR BOILER FURNACES. 


STILL another invention is to be added to the almost 


innunierable attempts that have been made to solve what is | 


known as ‘‘ the smoke nuisance.’’ The prevention of smoke 
and waste of fuel in the furnaces of steam boilers, and other 
heat-using appliances, depends upon a proper knowledge of 


the chemical and physical changes which occur during the | 
In most furnaces the combustion of | 


process of combustion. 
the fuel is only partial, and the formation of smoke is due to 
the liberation of hydrocarbons, as is well known. At 
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| of it between it and the walls of the flue, cross at the front 
end, and pass along a similar space at the other side. After- 
wards they are conducted by the usual down draught into 
the passage underneath the boiler in the ordinary way. 
| They thus traverse the flue itself three times, and are all the 
| time in contact with red-or white-hot surfaces. It will be 
seen, therefore, that when once the core lining has been 
brought up to the necessary degree of heat and the necessary 
| air is introduced, the most favourable conditions for complete 
| combustion are present. We have had an opportunity of 
watching the working of the boiler at Smethwick under 
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Fig. 1—LANCASHIRE BOILER, FITTED WITH 


sufficiently high temperatures these hydrocarbons decompose, 
and the carbon separates as soot. If insufficient oxygen or 
air be present, these particles remain unconsumed, they may 
even remain unconsumed with an excess of oxygen, if the 
proper ignition temperature is not reached to cause the 
carbon and oxygen to unite. Objectionable as are the visible 
products of combustion, these are not the least harmful of 
the waste gases. Imperfect combustion also results in the 
release of invisible unaltered hydrocarbons and carbon- 
monoxide, the presence of which is due either to deficiency of 
air or the necessary temperatures in the combustion space. 
These gases are both detrimental to health, and mean loss of 
fuel to the user. The Incandescent Heat Company, Limited, 
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Fig. 2—DIAGRAM FROM 


British Mills, Cornwall-road, Smethwick, is introducing 


Mr. Alfred Smallwood’s system of coring for boiler and | 


other furnaces, which is proving itself highly efficient in a 
Lancashire boiler fitted up at these works. The accompany- 


ing illustration, Fig. 1, represents the arrangement of the | 
The appliance consists of a long horseshoe | 
shaped cast iron tube, built up in sections and lined inside | 


boiler in section. 


with firebrick. This tube lies inside, and along the flue 


behind the bridge, and the flame and gases from the front of | 


the bridge enter it and pass through the whole length. The 
tube rests on the bottom of the flue and reaches to about 8in. 
from the crown. It is joined at the top to the flue by plates 
which run the length of the flue and divides the almost 











| ordinary conditions of hand firing, and although the atmo- 
sphere was unusually clear there was a marked absence of 

| black smoke. Inspection of the inside of the flues from the 

| front and back ends of the boiler revealed the presence of an 
unusually high temperature. 

The principle embodied in the invention is also brought 
into action in the construction of furnaces for annealing, re- 
heating, pottery, and refuse destructors. In each case the 
gases are caused to pass through a combustion chamber in 
which they are completely burnt before being applied to the 

| material. A uniform heat is thus provided over the whole 
| furnace surface owing to the incandescent walls of the com- 
| bustion chamber. The annexed diagram, Fig. 2, represents 
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| be open for traffic this year. 


graphically the temperatures and fuel curves of a furnace | 


fitted up by the company for the continuous close annealing 
of armoured plates in a well-known works. The furnace 
measurements are 16ft. by 3ft. 6in. equals 56 square feet of 
area, and the grate area is 7°5 square feet. The tests 
extended over eight days, and the average fuel consumption 


slack and 45 per cent. hard coal. 
further comment. It has been found that the plates treated 


per hour was °755 cwt. per hour, the fuel being 55 per cent. | 
The diagram needs no | 


in these furnaces are thoroughly soaked with beat instead of | 


| being only heated on the surfaces as is frequently the case. | 


A continuous annealing furnace is shown in Fig. 3. 
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Fig. 3—-ANNEALING FURNACE 


annular space surrounding the tuke into two, as shown in 
the transverse section of the boiler. 

It will be observed that the core at no part comes into 
contact with the water in the boiler, and being free from the 
cooling influence of the water, soon becomes heated inside to 
incandescence throughout its whole length. The products of 
partial combustion coming over the bridge are caused to mix 
with a supply of air introduced in a special and automatic 
manner through the ashpit and perforated plates in the 
bridge, and the oxygen in the air combines with the carbon 
of the gases at a temperature sufficient to support ignition 
throughout the length of the tube. The cast iron tube also 
becomes red hot on the outside. The gases leaving the 
tubular core at the back of the boiler pass along the outside 


furnace on toa trolley or carrier, according to the temperature 
in the furnace. The load is made to enter the furnace by a 
simple method, and is moved first from the loading table 
into the heat chamber, out of the heat chamber into a water- 


Where close annealing is required the material never comes 
in contact with the atmosphere from start to finish. The 
water in the jacket becomes heated by the radiant heat from 
the materials, and can be used for any desired purpose. The 
space required is small, and the work of loading is rendered 
easy compared with existing methods, because the men are 
not exposed to the heat and the goods are cooled down in a 
cooling chamber instead of being brought into the open to 
cool, 





jacketed cooling chamber, and thence into the atmosphere. | 


In this | 
arrangement the goods are loaded from the front of the | 


| M. Inst. C.E. 
| Central, Newcastle, by the 1.2 p.m. express. The hon. secretary, 
| Mr. J. H. Nicholson, asks us to state that his address is now 34, 
| Charles-avenue, Whitley Bay. 


——— 


BLACKWELL ISLAND BRIDGE, NEW YorK 


THE East River, at New York, which separates the main 
city on Manhattan Island from the portion situated at the 
west end of Long Island, is now spanned by a great cantj. 
lever bridge, in addition to the several suspension bridges 
already built and under construction. This new bridge jg in 
the northern part of the city, at a point where the river j, 
divided into two channels by Blackwell’s Island. here 
are four main masonry piers on.the sides of the two 
channels. Each pier carries a cantilever structurc, and q 
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INCANDESCENT CORES 


notable feature of the design is that no suspended span is 
used to connect the ends of the cantilever arms over the 
channels, these arms being extended until they meet. 

The bridge proper is one great structure 3725ft. long, with 
some 53,000 tons of steel work. The steel viaduct approaches 
to the anchor arm spans increase the length to 7425ft. The 
length of the west channel span is 1182ft., and that of the 
east channel span is 984ft., and between them is a 630ft. 
span between the two piers on Blackwell's Island. The 
west and east anchor arm spans are respectively 469ft. and 
459ft. long. The bridge has two parallel trusses of the pin- 
connected type, spaced 60ft. apart bztween centres, and 
having horizontal bottom booms. The eye-bar members are 
of exceptional size, and are made of nickel steel. The 
trusses are 185ft. deep at the main posts on the piers, and 
have a minimum depth of 45ft. The clear headway over the 
river is 135ft. above high water. The lines of the bridge are 
graceful and pleasing in appearance. The bridge has a 
double deck, and will carry no less than eight lines of rails. 
At the level of the bottom boom 1s a floor carrying a 36ft. 
carriageway and two lines of railway inside the trusses, 
while cantilever floor beams carry a line of railway outside 
each truss. Above this is a floor with four lines of railway 
between the trusses and a 12ft. promenade outside each 
truss. The railway lines will be for steam and electric 
railways and tramways, including connections with the city 
elevated railways. The structure was built for a live load of 
16,000 Ib. per lineal foot of bridge. 

The project is an old one, but actual work was not com- 
menced until June, 1901, when the foundations were started 
The connections of the arms of the two channel spans were 
made in March, 1908, and it is expected that the bridge will 
The cost will probably exceed 
£3,000,000. The steel work was built and erected by the 
Pennsylvania Steel Company. Messrs. Ryan and Parker 
were contractors for the masonry piers and foundations. 
Mr. C. M. Ingersoll is chief engineer of the Department 
of Bridges of New York. 





PuysicaL Socrety or Lonpon.—A meeting of the Society will 
be held at 8 p.m. this evening in the Physics Laboratory of the 
Roya! College of Science, Imperial Institute-road, South Kensing- 
ton. Agenda:—(l) Dr C. V. Burton, ‘‘ A Modified Theory of Gravi- 
tation ;” (2) Mr. C. S. Whitehead, ‘‘An Examination of the 
Formule for the Grading of Cables ;” and (3) Mr. R. M. Archer, 
‘* Illustrations of Geometrical Optics.” Council meeting at 
7.45 p.m. 

THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON- 
TYNE ASSOCIATION OF STUDENTS.—The first visit of the session 


| will take place on Wednesday, May 13th, to the docks and ship- 


yard of Messrs. Smith’s Dock Company, Limited, North Shields, 


| at the invitation of Mr. Ed. Box, M. Inst. C.E., and to the North 


Pier, Tynemouth, at the invitation of Mr. I. C. Barling, 
The party will travel to North Shields from the 


CaBLE Stipe Rute CaLcuLator.—We have received from 


| Callender’s Cable and Construction Company, Limited, Hamilton 
| House, Victoria Embankment, E.C., what may be called a combi- 
| nation slide rule which enables the sizes of cables for any particu- 
| lar set of conditions to be determined with the minimum amount 


| 


of trouble. It is designed to deal with six systems of supply, 
which are given as follows:—(A) Two and three-wire continuous 
current or single phase ; (B) common return in a two-phase three- 
wire system ; (C) three-phase, two-phase, and neutral of three-wire 
system (A); (D) three-phase common return, when the volts betweer 


| outershave Leen given, with four-wire distribution ; (E) three-phase 


| (star winding) outers when volts are given between an outer and 





the central point ; and (F) common wire system for system E with 
four-wire distribution. The slide rule is easy to work, and should 
prove of considerable use to those whose business it is to work out 
networks. There is a very obvious printer’s error in the instruc- 
tions, to which the makers have drawn our attention. It is in 4 
formula for calculating the ampéres in a three-phase system. This 


should read x ee amperes, As amatter of fact, 3 


volts x PF x J3 
was given instead of 4/3. 
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RAILWAY MATTERS. 


Tue Mossamedes Railway, in Portuguese West Africa, 
is being extended. The earthworks are now complete for a dis- 
tance of 107 kiloms. 

Tux extension of Summit Sidings, Staveley, on which 
the Midland Railway has been engaged for some time past, is now 
ractically complete, and comprises eleven additional roads. 
‘They have been provided to augment the existing accommodation, 
as a result of the opening of the new Devonshire works of the 
Staveley Coal and Iron Company. 

Wrrn the object of reducing expenses, the men at the 
Wolverton works of the London and North-Western Railway have 
been placed on short timé since the Easter holidays. This affects 
between 5000 and 6000 men ; and on Friday last twenty-four men 
in the fitters’ and brake fitters’ department received a week’s notice 
to leave the service. It is rumoured that further discharges are 
pending. 

In Rio de Janeiro there are about 152 miles of 
singie track, divided as follows:—Jardin Botanico Company, 120 
motor cars, 100 miles of track; Villa Isabel Company, 71 motor 
cars, 42 miles of track ; Carioca Company, a few cars on about 10 
miles of track ; Tijuca Line, 5 miles of track. Work has been 
commenced to electrify an extensive system of broad and narrow- 
rauge car lines in the older portion of Rio to fulfill the American 
company’s obligations to the municipality. 


Tur railways in Brazil in operation at the beginning of 
last year had a total length of 10.776 miles. In addition, there 
were 1902 miles under constru tion and 4177 miles being surveyed 
cr already approved, making the total mileage about 16,855 miles, 
The length of liné completed last year was 438 miles, of which 69 
miles were on the North-Western of Brazil, 82 miles on the San 
Paulo and Rio Grande Railway, and 92 miles on the Rio Grande 
do Sul Railway, these being the h aviest constructors. 


Tue exceedingly difficult country over which Austrian 
railroads are constructed, necessarily making the cost of operating 
steam locomotives excessive, has ¢aused the railway officias to 
study the question of electrical traction. It is now proposed to 
electrify 2000 miles of trunk line system. The Arlberg tunnel, 
which serves a large traffic and is seven miles long, will be the first 
section considered. While the Government have not definitely 
decided on any one system for all the lines, the three-phase will, 
it is said, be adopted for the Arlberg section. 


Tue Metropolitian Railway Company has decided to 
equip its system with automatic signals on the lines adopted by the 
District Railway. The necessity for automatic signalling has been 
made very evident latterly, as the full advantage of an electric 
service cannot be achieved by the employment of the manual 
signalling system which has hitherto been in use on the Metro- 
politan As an additional safeguard in equipping the line for 
automatic signalling, each home signal will be fitted with a train 
stop, which will cut off the current and apply the brakes in case of 
any train overrunning a home signal which is at danger. Inter- 
locking plants are to be erected at Aldgate and Praed-street. 


Tue majority of electric tram systems in Spain have 
been constructed by German, Swiss, or United States firms. A 
few have been insta'led by the ‘‘ Industria Electrica” of Barcelona. 
Most of these plants are worked upon the basis of hydraulic power, 
ani possess one or more power stations, generating alternating 
currents which, by rseans of motor generators, are converted into 
continuous current. Some tram companies purchase their supply 
of electricity from electric light and power stations. These latter 
use their plant for the tram service at day time and assist their 
engines during the hours of full load by means of accumulator 
batteries. The use of rotary converters is practically unknown in 
Spain. 

Ir is stated that the experience gained on the Prussian 
State Railways with accumulator cars had been so satisfactory that 
a comparatively large order has been given for additions. The 
cars carry a battery of 180 cells, weighing 111 1b. each, and rated 
at 3°6 watt hours per lb. The positive plates are estimated to last 
for 70,000 car miles, and the negative for 37,000 car miles. This 
life has, it is stated, been more than realised up to the present. 
The average energy consumption works out at about 300 watt 
hours per ton mile. The average speed of the cars is 20 miles an 
hour. Charging is done by means of a 100 horse-power Diesel oil 
engine direct coupled toa 7ikm. generator. The cost of genera- 
ting with this set is given as 0°875d. per kilowatt hour. 


In view of the increasing congestion in the mineral 
traffic on the Swinton and Knottingley - Midland and North- 
Eastern Joint—Railway, the line is to be widened between Moor- 
thorpe Station and Frickley Colliery by the construction of two 
independent running lines. From beyond Frickley Colliery Yard 
a large group of ‘run round” sidings is to be formed, to enable 
the North-Eastern, Midland, and Great Central Railways to deal 
with the coal output at Frickley. The mineral traffic on the line 
has greatly increased in recent years by reason of the immense 
quantities of coal which are passed on to it from the Dearne 
Valley Railway, 7/4 Thurnscoe, and at Hickleton Junction, the 
developments at Denaby, Grimethorpe, and Houghton Main, three 
very large collieries, accounting for an accession of several hun- 
dred thousands of tons during the year. 


For some months past one of the Berlin suburban 
lines has, says Klectrwcal Engineering, been run with electric 
traction, the object of the Prussian State railway authorities being 
to ascertain by practical e<periment whether this is economically 
practicable. Apparently the experiments have been successful, 
for it is now announced that the State railway authorities intend 
adopting electric traction on the longer ordinary lines with both 
passenger and goods traffic. The lines selected are from Leipzig 
to Magdeburg and from Leipzig to Halle, the former having a 
total length of 80 miles and the latter 23 miles. It is proposed at 
first to reduce the number of carriages, and to run shorter trains 
more frequently than at present. Instructions have been given by 
the Minister for Public Works to the railway officials at Halle to 
make the most careful and minute observations, in order that 
comparisons may be made between the cost and practicability of 
electric and steam traction respectively. 


_ Iv is reported that Mr. Walter Hudson, address- 
ing a meeting of railwaymen at Crewe last Sunday, said that the 
Shrewsbury disaster emphasised the necessity of a shorter day for 
enginemen. . There were theories in Colonel Yorke’s report which 
were not proved, but there was substantial proof that the hours 
worked were far too long, and the occupation too strenuous, for 
men having the responsibility of hundreds and thousands of lives 
in their hands. They intended to give the House of Commons an 
opportunity of showing its earnestness regarding the reasonable 
demands of engine-drivers, firemen, signalmen, and other railway 
workers for an eight-hour day. He congratulated the Amal- 
gamated Society of Railway Servants that on the Conciliation 
Boards «n the London and North-Western Railway they had 
secured fifty-eight out of the sixty-four representatives. Only 
two non-union men, had been elected on the Conciliation Board on 
the North-Western Railway. He had no special love for the Con- 
ciliation Boards, and he did not think the railway companies were 
very earnest about their formation. If they had been, they would 
have made them more practicable and workable than they were. 
He, however, urged railwaymen to work the Conciliation Boards 
for all they were worth. He did not think they would last very 
long if they worked them effectively. A resolution was passed in 
favour of the organisation of the workers and the 2oncentration of 
their forces by making greater use of their political power. 
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NOTES*AND MEMORANDA. 


Tue Governor of the Gold Coast reports that the 
output of gold from the Colony, including Ashanti, during the 
month of March, amounted to 25,368 oz., valued at £97,067, and 
concentrates £2300 sterling. 


AccorpinG to the Iron Age trials of briquettes of 
bituminous coal have been made by the United States navy at 
Norfolk, Va., and show that they gave better results as steam 
raisers on the torpedo boats than raw coal. 


AccorDING to Professor Vivian Lewes, natural gas 
yields 21,615 B.Th. U., 16 candle-power coal gas 19,220, water gas 
7980, Mond gas 2525, Dowson gas 2353, suction plant gas 2160, 
air coke gas 972, and blast furnace gas 951 B.Th.U. 


Traces of coal have been found on Earl De La Warr’s 
Sussex estate, within the last few months. While boring to prove 
deposits of iron ore, many shallow seams and outcrops were come 
across, and other seams are believed to exist at greater depths. 
The seams, which are believed to exist at a depth of between 
2000ft. to 3000ft., are @ continuation of those of Boulogne on the 
other side of the Channel, which have been traced at Bexhill and 
Mayfield, as well as at Ashdown Forest. 


In a recent issue of the Indian Forester prominence is 
given to an article by Professor M. Henry on forests and rainfall. 
A theoretical discussion of the argument that the atmosphere con- 
tains more moisture in the neighbourhood of forests is clinched by 
the observation of an officer of engineers that a balloon will 
descend when passing over an extensive wooded area. It is also 
indicated how forests increase the rainfall of a locality and help to 
augment the supply of water from springs. 


A process of enamelling iron goods an ivory colour is 
given by the Scientific American as follows:—Melt a mixture of 
125 parts of pulverised flint glass, 20 parts of calcined soda, and 
12 parts of boracic acid. The molten mass is poured on to astone 
or metal surface, allowed to cool, and pulverised. A mixture of 
this powder and soda water glass solution of 50 deg. Beaumé, to 
which about 8 parts of oxide of tin have been added, is poured 
over the objects to be enamelled, which are then heated in a muffle 
until the entire mass is uniformly melted. 


Tue whole of the elevated region constituting the 
centre of Minas Geraes is notably rich in iron ores, the purity of 
which is remarkab'’e, but the difficulty remains that the iron 
cannot be converted on the spot into commercial products until 
some economical method of smelting is discovered. It is said that 
electricity would be too expensive, but, with the existing water 
power, it seems that this would be the best solution, unless the 
price of coke is considerably reduced. The school of mines at 
Ouro Preto is shortly going to make some experiments in 
smelting. ; 


EXPERIMENTS carried out by M. B. Jirotka have shown 
that by the introduction of a series spark-gap into the secondary 
of an induction coil, and the use of aspark-gap between one of the 
secondary terminals and earth, the voltage may be increased by 
about 100 per cent., and a rectification of the secondary currents 
may be effected when the primary is supplied with an alternating 
current, thereby enabling the arrangement to be used for Riintgen 
ray work on alternating-current circuits. The increase of voltage 
is greatest when the spark-gap is adjusted so as to produce high- 
frequency oscillations. 


Tue official return of the exports of coal from Hull 
for the week ending Tuesday, April 28th, 1908, is as follows :— 
Antwerp, 794 tons; Alexandria, 1293 ;-Amsterdam, 1010; Abo, 
107 ; Bremen, 2131 ; Bandholm, 1407 ; Cronstadt, 3002; Copen- 
bagen, 1394; Christiania, 102; Drontheim, 203; Gothenburg, 
821 ; Ghent, 1218 ; Hamburg, 971; Harlingen, 935; Hangesund, 
Herrang, 454; Havre, 1922; Hasle, 409; Leghorn, 805; 
Axelosund, 1227 ; Reykjavik, 526 ; Riga, 5429 ; Rotterdam, 8250 ; 
Stettin, 5894; Stockholm, 625; Sodertelje, 1552; Skien, 552; 
Tuborg, 1401; total, 44,863 tons. For the corresponding period 
April, 1907, the total was 77,684 tons. 


AccorpinG to the Electrical World much study is 
being devoted by the United States Forest Service to the pre- 
servation of wooden poles, sleepers, &c., by creosote oil and to 
determining what the composition of the oil should be to give the 
best results in . preserving timber, under different conditions, and 
how the most desirable creosotes may be obtained. The reports 
of these studies, together with detailed description ef the more 
economical processes of applying the preservatives to wood, have 
been worked into circulars which the Government have placed at 
the disposal of all users of timber, and which will be furnished to 
all who make the request to the Forester at Washington. 


Accorp1nG to the Engineering Record a simple water 
softener has recently been built by the south-west system of the 
Pennsylvania Railroad lines west of Pittsburg, which consists of 
a large covered settling tank, into which the raw water is delivered 
mixed with lime and soda ash solutions. A water motor in the 
delivery pipe actuates a small pump that injects the solutions in 
the desired proportions. The mixture is then passed slowly 
through a stirring tank or agitator for hastening the chemical 
action, the stirring paddles being also operated by the water 
motor. The mixture enters the settling tank underneath a large 
bell, from which it rises, clarifies, and is drawn off at the top, 
the sludge being drawn off through drain pipes on the floor of 
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the tank. The apparatus has capacity for 30,000 gallons per 
hour. 
Recentty M. Iglésis described before the Société 


International des Electriciens a simple method of obtaining a con- 
stant-potential variable-speed dynamo. He arranges fora variable 
amount of brush lead, according to the speed, and so reduces the 
number of effective conductors as the speed increases. This is 
attained automatically by keeping the brushes fixed, but allowing 
the magnets to be more or less displaced around the armature by 
the electro-magnetic drag which exists between the armature con- 
ductors and the magnets. This drag is opposed by the weight of 
the magnets. For each speed there is a definite position of equili- 
brium for the magnets, and this position for high speeds is equiva- 
lent to a greater amount of displacement of the brushes from the 
neutral line than is the position for low speeds. in this way 
variations in the speed of dynamos driven from the axles of a 
train or a motor can be completely and quickly compensated for. 
The arrangement can, it is said, be conveniently used in connec- 
tion with a battery and automatic cut-out. 


Durine the year 1907 the National Physical Laboratory 
made an investigation of steel rails for the Great Northern Rail- 
way Company. It took the form of a complete study of the micro- 
structure, hardness, and mechanical properties of various rails 
submitted by the company, including some that had been in pro- 
longed use and others of novel composition or character. Among 
the rails sent was one which had been specially removed from the 
track for the purposes of this inquiry after a service of thirty-five 
years. On examination, this rail proved to be lowin carbon con- 
tent, but high in phosphorus. The latter element was, in fact, 
present to a greater extent than would be permitted under most 
modern specifications. There is some ground for believing that 
this high phosphorus e ntent enabled the rail to withstand wear 
longer than a low phosphorus rail of the same low carbon content 
and micro-structure could have done. At the same time it is 
probable that under modern heavy main line traffic this rail would 
not have lasted as well as the better modern rails. The new rails 
submitted varied very widely in quality, as indicated both by the 
mechanical tests and by the study of the micro-structure, 





MISCELLANEA. 


Or the 3067 meters submitted for testing purposes last 
year to the Middlesex County Council by gas companies and con- 
sumers, no fewer than 1955 failed to pass the test. 


Tue Turkish Government are reported to have decided 
upon the purchase of the harbour, quays, and dependencies 
belonging to the French company at Zoungouldak, the port for 
the Heraclea coal mines. 


THE ore transporting steamer Nordsee, which was 
recently built by the Krupp Germania-Werft, Kiel, is the largest 
turret deck steamer of the German mercantile fleet in the Baltic. 
In fact, while being mainly designed as sister ship to the turret 
deck steamer Narvik—constructed at the same yards—the Nord- 
see, which was built of Siemens-Martin steel as a single-screw 
steamer for the highest class of German Lloyds under the latter’s 
ye survey, surpasses the capacity of the former ship by about 

750 tons. 


AccorpiInG to the Times of India, the Italian Govera- 
ment have decided to establish wireless stations on the Benadir 
coast, and that Magadoxo has been selected as the chief station. 
This is a point not much further from Bombay than Aden, and it 
is possible that in the near future the cable will be exposed to the 
risk of competition with the wireless system. It is thought 
probable by some that before long India may derive advantages in 
the way of cheap telegraphy from the results of Italian enterprise 
on the Benadir coast. 


At the annual meeting of the Manchester and Salford 
Sanitary Association Mr. W. Thomson described experiments he 
has made to ascertain the amount of carbonic acid gas in the air 
in Manchester, and in various buildings under various conditions, 
and also on the percentage of carbonic acid gas exhaled by people 
breathing different kinds of air. Mr. Thomson was led to make 
these experiments by a request of the Association that he would 
bring forward some simple device for estimating the carbonic acid 
gas in public and other buildings. 


Tue President of the Board of Trade has appointed a 
committee, consisting of Mr. G. R. Askwith, K.C., Sir John Gavey, 
Kt., C.B., Dr. R. T. Glazebrook, F.R.S., Major P. A. MacMahon, 
F.R.S., Major W. A. J. O’Meara, R.E., C.M.G., and Mr. A. P. 
Trotter, to prepare a programme for the consideration of the 
delegates to the International Conference on Electrical Units and 
Standards, to be held in London in the ensuing autumn, and to 
make arrangements for the reception and assembly of the delegates 
attending the conference. Mr. M. J. Collins, of the Board of 
Trade, will act as secretary to the Committee. 


At the Saintfield Petty Sessions a boiler owner was 
recently summoned, at the instance of Mr. W. Williams, H.M. 
Inspector of Factories, for failing to have his boiler thoroughly 
examined by a competent person during a period of fourteen 
months prior to March 5th last. The Inspector stated that the 
case displayed extreme recklessness, inasmuch as the boiler was 
about 25 years old, aud much corroded, and further, was worked 
at 70 lb. pressure, although it was not structurally suitable for 
more than 351b. The last inspection was made on November 30th, 
1906, and the boiler was then condemned as unfit for use. The 
magistrates said the offence was a most serious one, and inflicted a 
fine of £2 10s. and costs. Severer measures than this will have to 
be adopted if offences of this kiad are to be prevented. 


THE armour plates, of 8in. thickness, and each weigh- 
ing over 7 tons, forming the after conning tower of the battleship 
Temeraire, have been received at. the South Yard, Devonport. 
Each plate is so finished that no difficulty will arise in building up 
the tower, the system of jointing by dovetailing and vertical steel 
key bolts being complete. The fourth barbette, that onthe fore- 
castle, is ready to receive the mountings and machinery, and pre- 
parations are in progress for placing them on The 
remaining sets of turbine machinery are promised early, and will 
be placed on board soon after their arrival. They will not, how- 
ever, be bolted down u1itil all the heavy weights are on board and 
the vessel has assumed a permanent ‘: set” between decks, so as 
to ensure the shafting and turbines being absolutely in line when 
connected up. 


On May 3rd Mr. Henry Farman and M. Léon 
Delagrange competed in Paris for the Armengan prize, offered to 
the inventor of the first flying machine of the heavier-than-air 
type that remains for fifteen minutes in the air without touching 
the ground. Both competitors failed in their attempts. The 
trials took place in the presence of a large crowd, which con- 
siderably cramped the aéronauts in their manceuvres. M. 
Delagrange’s machine met with a serious accident. He wished to 
.eturn to his shed, and succeeded in turning, but on his way back 
he steered badly and got over the crowd. The machine was just 
passing at a speed of 30 odd miles an hour over a group of motor 
cars when the engine suddenly slackened speed, and the aéroplane 
fell to the ground, striking a taximeter cab, which was damaged, 
the front part of the atroplane being shattered. 


Recent iy the King of Denmark honoured the memory 
of Niels R. Finsen in being present ut the opening of the new 
ward for internal diseases in connection with the Finsen Medical 
Light Institute. Ever since Professor Finsen began to study the 
action of actinic rays he regarded the universal effect of the rays 
on the organism as being of the highest interest and_ importance. 
In his last address to the board of directors of the Light Institute 
he expressed his belief that the light rays as a therapeutic means 
would be particularly valuable in the form of light baths in 
chronic diseases. But Finsen did not live to see his ideas on this 
point carried out. After his death certain investigations on the 
universal action of light rays, made by Dr. K. A. Hasselbalch, now 
director of the Finsen Institute Laboratory, are claimed to support 
Finsen’s ideas, and, in consequence, the new ward has been erected. 


Tue Austrian military authorities, it seems, are con- 
templating the construction of a military airship based upon novel 
principles. According to the Neue Freie Presse, of April 14th, they 
have decided to build an airship invented by Major Hoerues, in 
which the carrying capacity of the gas bag is so calculated that it 
can only lift the car from the ground when specially constructed 
air screws are put in motion by a motor. These screws or pro- 
pellers are fixed to a vertical shaft, and are also able to act as 
driving screws. Dr. Raimund Nimfuehr, an expert on aéronautic 
matters, in an article in the same journal, condemns the system, 
and says that a combination of the aérostatic and aérodynamic 

rinciples is impracticable and dangerous. He points out that a 
Coleen of the Hoernes system has to rely entirelv on the motor, 
and that if the motor should fail the airship would be in a precari- 
ous position. 

Owr1ne to the success which has attended the special 
sets of wireless instruments designed for use in destroyers, it has, 
we understand, been decided to equip the larger types of these 
vessels with the system at an early date. A start has been made 
at Devonport, and recently the Moy, which is being refitted in the 
South Yard, received her new insulated rigging and wireless yard. 
The rigging is fitted so that the maximum support is given to the 
light mast and yard to meet the exceptional strain brought on 
them in a seaway owing to the quick motion of this class of vessel. 
The work of providing the wireless instrument room has been taken 
in hand, also the wiring of the circuits, the position chosen being 
abaft the charthouse. The new sets of instruments are intended 
to enable direct communication to be maintained not only between 
individual destroyers, but also between bases and squadrons within 
signalling distance, without the possibility of its being interrupted 
by longer distance messages which may be passing. 
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TO CORRESPONDENTS. 


ge Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

pe All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icat 

De We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keev copies. 








REPLIES. 


E. W. 8.-The company you were good enough to mention still exists, 
but it no longer makes solid drawn nickel steel tubes. 

A. R.—The full title of M. Eiffel’s book is ‘‘ Recherches Experimentales 
sur la Resistance de !’Air.” It is published by W. Maretheux, 1, Rue 
Cassette, Paris, 

W. E. F. (Newcastle).—We know of no such book as you mention. What 
we think you must be referring to is an important paper on “ Floatin 
Docks,” which Mr. Lyonel E. Clark read before the Institution of Civil 
Engineers on January 3lst, 1905. It is pubiished in vol clxi. of the 
Institution’s ‘‘ Proceedings,” and we have no doubt that you could 
obtain a copy on application to the Secretary, Great George-street, 
Westminster, 8S. W. 

E. O. V.— You cannot do better than read the articles on “ Iron Sleepers,” by 
Herr Haarman, in our issues of February 21st, 28th, and March 6th. About 
1800 to 2000 sleepers are used per mile of single line in this country. 
The London and North-Western put twenty-three sleepers to a 60ft. 
rail, for example. The life of a sleeper varies from, say, seven to 
fourteen or even twenty years, depending upon its position and the 
treatment it has received, and the drainage of the road. 

E. L.—(1) Hardness tests are but rarely used in works; the Brinell tester 
is now made in a convenient form, and would probably be found satis- 
factory for your purpose. (2) The Scleroscope is a new form of hard- 
ness tester. According to accounts, it is a convenient and trustworthy 
instrument, but (3) it is not yet obtainable in this country, and we have 
no personal knowledge of it. (4) The machined area is, of course, a more 
precise basis of comparison than the weight and also direct, for if 
weight is taken it must be borne in mind that whilst the areas machined 
change by the squares of the dimensions the weights vary as the cubes. 
(5) The literature on workshop methods is voluminous. See Slater 
Lewis, F. C. Burton, and Pearn’s books, Consult also our litt!e book on 
“The Premium System.” “1 


ERRATUM. 
In this column in our last issue, the name “‘ Hunter” was inadvertently 
inserted after the name B. 8. Aldis. 








MEETINGS NEXT WEEK. 





Tue INstirvTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION. — 
Monday, May llth, at 8p.m. Paper, “Cane Sugar Factories,” by Mr. 
Cyril W. Dayson. 

Tue Rattway Cuvs. 
street, Westminster, S.W. 
L. Hopwood (G.N.R.). 

Royal Socrery or Arts. — Wednesday, May 13th, at 8 p.m., at John- 
street, Adelphi. Ordinary meeting. ‘The Underground Water Supplies 
of the Thames Basin,” by Clayton Beadle. 

RovaL Institution oF Great Brirain.—Friday, May 15th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Past and Future 
of Tuberculosis,” by Herbert Timbrell Bulstrode, M.A., M.D., D.P.H. 


Tue InstiruTION oF ELecrricaL ENGINEERS.— Thursday, May 14th, at 
8 p.m., at the Royal Society of Arts, John-street, Adelphi, W.C. Ordinary 
meeting. Paper, ‘‘Switch Gear Control Apparatus and Relays for 
Alternating-current Circuits,” by Dr. C. C. Garrard. 

Tue Junior Institution oF _ENGIneERS.—Tuesday, May 12th, at 8 p.m., 
at the Royal United Service Institution, Whitehall. Paper, ‘‘The Design 
of a Sewer,” by Mr. Frank R. Durham, Assoc. M. Inst. C.E. Saturday, 
May l6th, at 3p.m. Visit Southwark and Bermondsey Storm Relief 
Works. 

Tue INstiTruTION OF ELECTRICAL ENGINEERS: GLASGOW SEecTION.—Tuesday, 
May 12th, at 8 p.m., at 207, Bath-street, Glasgow. Annual general meeting. 
To be followed by ordinary meeting. Paper, “‘ Electric Supply Prospects 
and charges as affected by Metallic Filament Lamps and Electric Heating,” 
by H. W. Handcock and A. H. Dykes. 

Nortu-East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Friday, May 15th, at 7.30 p.m., in the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne. Discussion 
on papers: ‘‘ Piston Speed and Steam Engine Economy,” by Prof. R. L. 
Weighton. ‘The Framing of Ships,” by Mr. E. Hall Craggs. 

Tue Farapay Socirty.—Tuesday, May 12th, at 8 p.m., in the Library 
of the Institution of Electrical Engineers, 92, Victoria-street,S.W. Papers: 
‘Industrial Uses of Ozone, particularly for the Purification of Water,” by 
F. Mollwo Perkin, Ph. D. ‘* Determination of Boiling Points of very Small 
Quantities of Liquids,” by L. O'Dowd and F. Mollwo Perkin. Mr. V. H. 
Veley, F.R.S., widl exhibit and describe an ‘‘ Apparatus for the Determina- 
tion of the Dielectric Constants of Non-conducting Liquids.” 


Tuesday, May 12th, at 7 p.m., at 92, Victoria- 
Paper, ‘‘ Goods ‘Lraffic Working,” by Mr. H. 





DEATHS. 
On Tuesday, the 5th inst., Mr. E. More@an, General Manager and Agent 
for the Marquis of Bute’s Aberdare Collieries. 
On April 30th, at West Allington, Bridport, after a short illness, Frank 
HENLEY Leeps, F.I.C., son of the late John Leeds, B.A. 
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Thames Floods. 


ONE of the most important, and at the same 
time one.of the most difficult, of the duties 
imposed upon the Conservators of the River 
Thames is the regulation of the flood waters and 
the provision and maintenance of means for the 
rapid discharge of surplus water in times of heavy 
rainfall. Thames floods. have attained a practical 
importance in the past few decedes out of all com- 
parison with their effect upon riparian owners half 
a century ago. In the middle of the last century 
most of the low-lying districts bordering the river, 
which are now covered with dwellings of one sort or 
another, were in the condition of pasture land, and, 
as such, suffered little as the result of occasional 
inundations in comparison with similar built-over 
areas. The river banks, not only between Richmond 
and Maidenhead, but in some of the reaches ahove 
Maidenhead, are now thickly dotted with dwellings 
erected on low-lying land, and in many places whole 
townships have sprung up on areas which are well 





within the flood limit. The Thames is the natural 
channel for the drainage of a watershed of 3814 
square miles in extent above Teddington. The 
river flow varies from 177 millions of gallons in 
twenty-four hours to about 20,000 millions in times 
of flood. To give some idea of the large volume 
which has to be disposed of at times, it may be 
mentioned that lin. of. rainfall over the watershed 
of 3812 square miles represents 55,350 millions of 
gallons of water. 

It would be hard to find a public body on whom 
more abuse is poured than the Conservators of the 
River Thames during a severe river flood. This 
abuse is, perhaps, only natural, and comes from 
people who are seriously inconvenienced, and often 
injured in health and property by the incursion of 
flood water. But it is only fair to remember that 
the Conservators have done a great deal in recent 
years to minimise the effects of flooding and to 
provide for the rapid discharge of the water. If the 
river banks were, as regards inhabited areas, in the 
condition that obtained fifty years ago, the floods 
which occasionally take place in these times would 
cause comparatively little damage to anyone. The 
Conservators are beset with many difficulties in 
providing for the prevention of floods; on the one 
hand, not only is it imperative to maintain, by 
means of weirs and otherwise, a sufficient depth of 
water in the river for the purpose of navigation and 
to meet the demands of the millers, whose rights 
are recognised and safeguarded by the Thames 
Navigation Act of 1866, but navigational interests, 
representing both pleasure ard trading communities, 
are constantly urging the need of still deeper water, 
which can only be obtained by increasing the height 
or number of the weirs and by dredging. On the 
other hand, it is necessary to maintain compara- 
tively low normal water levels and to minimise 
the obstruction occasioned by weirs in order to 
facilitate the discharge of flood-water after heavy 
rains. Above all things the funds at the disposal 
of the Conservators for the purpose are inadequate 
to deal thoroughly with the existing difficulties. In 
1877 the subject of the flceoding of the valley was 
referred by Parliament to a Select Committee of the 
House of Commons, and, in their report, they 
stated that it would be impossible for the Conserva- 
tors to undertake works especially designed for the 
relief of floods or for the drainage of lands 
unless they obtained, not only special powers 
for that purpose, but also rating powers to 
provide the necessary funds. The Conserva- 
tors—as Lord Desborough, their chairman, stated 
in the course of the evidence given by him 
recently before the Royal Commission on Canals 
and Waterways—have no powers such as those 
referred to, but their policy has been, so far as funds 
permit, to construct their works and improvements 
in such a manner that they shall afford the greatest 
possible relief from floods by allowing the water 
to get down to the sea with all possible rapidity ; 
and to ensure this the weirs, particularly those on 
the lower reaches, have to be drawn as soon as the 
rainfall indicates that an unusual quantity of water 
will reach the river. The works which the Con- 
servators have been able to carry out and their care- 
ful regulation have resulted in the flooding of the 
low-lying parts of the watershed only when the 
rainfall is abnormally heavy and continuous. 
A small winter flood, which merely submerges low- 
lying meadows, does not, of course, cause much, if 
any, damage—in fact some agriculturists consider it 
beneficial ; but a flood of the same extent during or 
after seed time, on arab'e land or during the hay 
time on grass lands, would be disastrous, and enor- 
mous damage is caused when the flood of 
sufficient magnitude to affect residential districts. 
Between Lechdale and Teddington, a distance of over 
124 miles, there are forty-eight weirs, many fitted 
with gates or sluices which can be removed as may 
be found necessary for keeping the water at its 
proper level. Some of the weirs fitted with mov- 
able sluices or other tackle are incapable of dis- 
charging with sufficient rapidity the volume of 
water above them in heavy floods, whilst many of 
the old weirs are either without sluices at all or 
most inadequately fitted. Undoubtedly there would 
be floods even though no weirsexisted, but theserious- 
ness of floods would be enormously reduced if many 
of these old weirs were reconstructed with suitable 
relieving arrangements, automatic and otherwise, 
such as are in general use on the Continent, 
especially in France, and on some English rivers. 
Lord Desborough went so far as to say that he 
would “like to commence at Teddington and put in 
forty-eight new weirs right away *> the top.” To 
meet the most pressing needs of the river, the Con- 
servators require something like £70,000, over the 
funds they have available for the purpose, to be 
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expended on the rebuilding of Cleeve, Odney, 
Medley, Boveney, and Iftley weirs and other im- 
provement works. A great improvement might 
also be effected by judicious dredging of the upper 
river channels to provide a uniform section, or. 
rather, uniformly increasing cross-section, through- 
out, free from shoals and other obstructions, to 
facilitate the rapid and even flow of flood water. 
This improvement is being carried out by degrees, 
so far as the funds of the Conservators permit, but 
the present revenue of the upper river, somewhere 
about £60,000, is only sufficient to meet the 
ordinary working and maintenance expenses. 

When we consider the small means at their 
command, it must be admitted that the Conservators 
have in recent years done as much as has been 
within their power to minimise the effects of flood- 
ing. The rainfall for the year 1907 amounted to 
29°30in., or 24in. more than the average for the 
previous twenty-four years. The greater part of 
this rain fell during the last three months of the 
year, and caused what might be termed a flood of 
ordinary magnitude only. The rainfall amounted to 
3°70in. for the fourteen days before the highest 
level was reached, which is about sin. less than for 
the corresponding period during the great flood of 
November, 1894; yet, owing to the improvements 
since that year, the rise of water during the last 
flood was very much less than it was in 1894. For 
instance, at Teddington the level above high-water 
mark in 1894 was 6ft. and in 1907 lft. 3in. only. 
In 1894 the country around Windsor was in the 
condition of a huge lake; deep water was running 
through the High-street, and Eton College was sent 
down. Happily the occurrence of such another 
flood under present conditions is of remote possi- 
bility, and, given the necessary powers and funds, 
there is no reason why the Conservators should not 
be able to render the occurrence of floods of much 
less magnitude than that of 1894 a practical im- 
possibility. One of the consequences of the Port 
of London Bill, should it become law this session, 
will bethe reconstruction of the Thames Conservancy 
as an appointed body of seventeen members, whose 
sole charge will be the river above Teddington. 
The members of the new Conservancy will be 
representatives of the county, city, and borough 
councils whose jurisdictions touch the upper river, 
with the addition of four members representing the 
Board of Trade, Admiralty, Metropolitan Water 
Board, and London County Council. There is no 
reason why such a body should not be entrusted 
with some of the powers, rating and otherwise, 
recommended by the Parliamentary Committee of 
1877. Such powers would enable the Conservancy 
to execute works of rectification, the cost of which 
would soon be equalled by the’ resulting saving by 
freedom from flood damage. 


Model Serew Propeller Experiments. 


JUDGING by the tone of the discussion which 
followed the reading of Mr. Froude’s paper at the 
last meeting of the Institution of Naval Architects, 
a series of experiments which he has carried out 
at the model tank, Torquay, do not possess a value 
equivalent to the care, skill, and labour expended 
on them. The investigation has extended over 
years. Of Mr. Froude’s competence there can be 
no doubt. There was not afforded, however, any 
evidence that those interested in his statements 
regarded them as likely to modify practice. Indeed, 
so far as can be seen, Mr. Stromeyer’s estimate 
was not far from the truth—“ All that the paper 
contains are some mathematical deductions from 
experiments.””’ He wished for information as to 
the methods of investigation pursued, but it may 
be taken for granted that Mr. Froude made better 
use of his facts than anyone else could. His long 
experience, his mathematical capacity, and his 
thorough knowledge of his subject are efficient 
guarantees of this. 

So far as can be seen, Mr. Froude has made no 
discoveries of any kind. He has deduced from his 
experiments a series of efficiency curves ; and he has 
prepared formule from which thrust for given speed 
and revolutions may be calculated for a propeller of 
any given design and dimensions. Itis only needed 
to determine a coefficient a which is in its turn 
settled by pitch ratio, type, and blade width propor- 
tions. It is always thus with screw propellers. 
The necessary coefficient is a species of zgnzs fatuus 
—constantly pursued but never caught. Is it, for 
example, likely that the utmost uncertainty should 
exist, as it does with every new ship, concerning 
the efficiency of the propellers with which she is 
fitted, if such formule as those prepared by Mr. 
Froude could be regarded as more than excellent 
guesses at truth? We think not. Nor is the 





reason” far to seek. Experiments made with 
models are instructive or not in precisely the 
degree in which the conditions are or are not 
identical with those which will prevail in 
practice. The model tank has_ proved _ itself 
to be very useful as a help in determining hull 
forms, lines of least resistance, and such like. But 
tanks are only valuable because it has been found 
practicable to formulate rules for applying to a real 
ship with fair accuracy what the tank can tell 
through a model of that ship. But even so there are 
still very eminent authorities who hold that too 
much reliance may be placed on the tank; the 
results obtained must be used not blindly but 
intelligently and with discrimination. Now, if we 
apply this reasoning to experiments made with 
screws in tanks, we find at once that no trust- 
worthy rules have been, or can be, prepared for 
applying in practice the results obtained with a 
model. This is the crux of the whole matter. 
Because a model hull can be hauled through the 
water by a certain pull at a certain speed, 
we know that by multiplying the dimensions of 
the model by a given coefficient we can get the 
speed of a hull twenty or a hundred times as 
large with a thrust bearing a definite ratio to that 
required to propel the model. But so much 
cannot be predicated with any certainty for a 
model propeller. If a model 12in. in diameter 
has a slip in the tank of 10 per cent., it does not at 
all follow that a screw similar in all respects save 
size, 12ft. in diameter will also have a slip of 10 per 
cent. If this were not the case, if models supplied 
trustworthy information, the whole question of 
marine propulsion would have been settled long ago. 
The experiments which have been made in tanks, 
in lakes, in rivers, at sea, are simply legion, and we 
are not a whit nearer absolute knowledge now than 
we were fifty or even sixty years ago. The ships of 
our Navy are a continuous demonstration of our 
ignorance. Each is a new experiment in the matter 
of propulsion. 

The truth seems to be that we pursue an inquiry 
which can have no end. The problem is akin to 
squaring the circle ; and the reason is that we have 
not the propeller alone to consider but all that goes 
with it. The ship, and the propeller, and the 
engines, and the water, constitute a peal on 
which endless changes may be rung. Each 
element affects and is affected by every other. 
But when we come to make experiments with 
models, we may eliminate factor after factor, and 
so obtain almost any result we please. It was dis- 
covered very early in the history of screw propul- 
sion that the number of revolutions of the engine 
were not reduced by augmented resistance to any- 
thing like the same extent as with the paddle 
wheel. Now, in the tank the resistance is con- 
stant; the draught is constant; the immersion for 
each run the same. The propeller operates under 
conditions of perfect uniformity. But at sea no 
such conditions exist. The man who designs an 
ocean steamer must be prepared for varying immer- 
sion, head winds, head seas, rolling, pitching, 
variable torque. The wit of man cannot deduce 
from model tanks any fixed or immutable law 
determining the best rroportions of a propeller for 
any given ship. Take, for example, Mr. Froude’s 
own account of the way in which his experiments 
were made: “The experiments were the usual 
kind of what are described as screw experiments 
in open—namely, in undisturbed water—-without 
model in front; the screw being mounted on the 
forward end of the shaft drives it, the whole ad 
vancing through the water at a prescribed speed, 
the screw driven at prescribed revolutions per 
minute, and the thrust and turning moment being 
measured.”’ Dr. Flamm’s experiments, of which we 
gave some remarkable illustrations in a Supplement 
on April 3rd, were conducted also without any ship- 
shaped body in front of the propeller. It is per- 
fectly well known that the presence of the hull 
profoundly affects the performance of a screw. 
This being so, it is obvious that before Mr. Froude’s 
formule can be applied in practice we must have 
yet another coefficient besides a. That only refers 
to the pitch, type, and blade width. What is lack- 
ing is the mathematical mechanism for dealing 
with the effect produced by the hull always in front 
of the screw. This Mr. Froude has not attempted 
to supply. 

In writing thus we have no intention of depre- 
cating the trial of model propellers in tanks; but 
we hold that, however interesting from an academi- 
cal point of view Mr. Froude’s experiments may 
be, they possess no commercial value, because they 
cannot help the shipowner or the superintending 
engineer to secure the best possible screws. Ex- 
periments carried out with screws driving model 





hulls ought to prove, and we believe have actual} 
proved, much more useful. They, at all event, 
approximate fairly with many of the conditions 
obtaining at sea, and we venture to express the 
wish that Mr. Froude should turn his attention in 
this direction, and thus pursue the only road of 
inquiry that promises to supply some information 
likely to be really useful. 


Coal Prices and Exports, 


IF a reduction in our exports of coal were to take 
place, it would undoubtedly cause the coalownerg 
to devote more attention and consideration to the 
needs of inland consumers, who continue to guffe 
from the disadvantages of high prices that are not 
justified by the general condition of trade at the 
present time. So far, however, there has not been 
any diminution in the shipments of coal from the 
United Kingdom during the current year. On the 
contrary, the Board of Trade returns for the first 
quarter indicate an increase as compared with the 
corresponding period of 1907, although the advance 
is probably due to the operation of contracts which 
were concluded some time ago. In 1907 the 
quantity of coal sent out of the country amounted 
to 63,600,000 tons, as contrasted with 55,600,000 
tons in the preceding year, being an augmentation 
of 8,000,000 tons. An expansion of such magni- 
tude in one year is almost without precedent in the 
history of the British export trade in coal, and it is 
remarkable to find that the first quarter of 1908 
represents a further progress of 550,000 tons over 
the equivalent term in 1907. If this development 
continues in the same proportion for the remainder 
of the year, the final result will be an aggregate 
increase of about one-fourth of that which obtained 
in 1907. Over one-half of the additional tonnage 
shipped last year was forwarded to countries in the 
north of Europe, whilst the larger portion of the 
balance was sent to countries in the south of 
Europe, the north of Africa, and Egypt. The 
industrial conditions in most of these markets, par- 
ticularly Germany and Belgium, have undergone an 
unfavourable change in recent months, and as 
difficulties have arisen in the disposal of the inland 
production of coal in Germany and Belgiun, 
it is doubtful whether British exporters will be 
able to maintain for the rest of this year the 
proportionate advance made in the first three 
months unless considerable sacrifices in prices are 
conceded. That the coalowners are prepared -to 
make large concessions abroad, whilst adhering to 
high prices in the United Kingdom, is shown by the 
fact that they undersold the native producers in 
Belgium a short time ago, and succeeded in securing 
large orders for the State railways in that country, 
and they have also obtained German contracts in 
face of the competition of the Westphalian Coal 
Syndicate. The so-called coal famine in Germany 
is, however, a thing of the past; the syndicated 
pits are now working short time, and raising a 
lesser quantity of coal than was the case a few 
months ago, and British exporters are at present 
confronted with a revival of keen rivalry from this 
source in various markets in Europe. 

The price concessions which the British coal- 
owners are prepared to make in order to retain and 
even extend trade in foreign markets clearly show 
that they are following German methods in con- 
tinuing to charge high prices to home consumers In 
order the better to be able to cultivate the export 
department. Yet the coalowners in Great Britain 
have already reaped a golden harvest from the late 
coal boom, both at home and abroad, and these 
price conditions haye not materially changed in the 
inland market down to the present time. As far as 
the export trade is concerned, the recently issued 
return of the Statistical-office of the Custom House 
on the prices of exported coal is interesting 
when compared with the results for 1906. In 
that year, during ten months of which the coal 
export duty was in operation, the quantity of coal 
shipped of the ton value to avoid the payment of the 
tax was eight times the tonnage of the fuel of the 
same value that was sent out of the country in 1907. 
The tonnage of the exports of all classes of coal, 
excluding bunker coal, of prices ranging from 5s. per 
ton to 11s. amounted to 36,000,000 tons in 1906, 
as compared with 24,000,000 tons in 1907, whilst 
the auantity of the value of over 11s. up to and 
exceeding 16s. per ton reached 19,000,000 tons and 
39,000,000 tons in the two years respectively. It 
will be seen that the removal of the export duty, 
combined with the exceedingly favourable course of 
international trade, and especially the latter event, 
brought about an extraordinary displacement In the 
tonnage values last year as contrasted with 1906. 
In fact, the exports of the coal included in the 
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higher range of prices already mentioned simply 
doubled in 1907, and the higher the price the larger 
was both the absolute and relative quantitative 
increase as compared with the preceding year. In 
these circumstances, and in view of the exceptional 
demand prevailing in European markets, it was 
only to be expected that the British inland prices 
should rule high during last year, especially having 
regard to the increases in the wages of the miners. 

The future outlook for industrial users and con- 
sumers in general, notwithstanding the rich harvest 
gathered by the coalowners in the past eighteen 
months, is far from encouraging at the present time. 
On the one hand we have the promotion of the 
export trade at lower prices, and on the other, 
inland quotations, with a few exceptions, are being 
maintained at a high level. These exceptional 
cases have already led to comparatively slight 
yeductions in the wages of miners in two or three 
districts. In Scotland pay has just been lowered 
by 3d. per day, and a reduction of 1} per cent. has 
been made by the conciliation board in the North- 
umberland coal trade, and one of 24 per cent. in the 
ease of the conciliation board for Durham; but 
no intimation exists that wages will be cur- 
tailed in the extensive area covered by the conciliation 
board for the federated mining districts, and it is 
even stated that wages will remain unaffected during 
the present year owing to the selling prices realised 
and the volume of business being transacted. How- 
ever this may be, there is no prospect of consumers 
enjoying the benefit of lower prices in the near 
future unless an extraordinary change takes place. 
The Coal Mines (Eight Hours) Bill is suspended 
over the trade like a threatening sword, and the pro- 
posal to postpone its coming into operation, in the 
event of its being passed, to the beginning of July, 
1909, has merely served to strengthen the coal- 
owners in their determination to adhere to prices as 
far as possible until they know the ultimate’ result. 
Not only so, but forms of contract for future 
delivery, it is said, stipulate that prices will be 
increased by 1s. 6d. per ton when the projected limi- 
tation of the hours of labour comes into operation. 
Mr. R. T. Moore, who recently pointed out the 
effect of the reduction from a nine hours’ winding 
day in Lanarkshire in 1896 to an eight hours’ day 
in 1901, showed that whilst the hours were lowered 
by 11 per cent. the production of coal declined by 
16 per cent. If these figures are not sufficient 
evidence of the mischief which the passing of the 
Bill would cause to the whole of the trades of the 
country, nothing can be done except to hope that 
the House of Lords will be able to check the 
progress of the measure in case it is carried in 
the House of Commons. 


The Destroyer Programme. 


FoR some time past there has been considerable 
speculation as to the class of destroyer to be ordered 
under this year’s programme of the Navy Estimates. 
It is now an open secret that the Admiralty con- 
sider that the results obtained in the Tribal class 
have been purchased at too great a cost, a con- 
clusion which we foreshadowed some months ago. 
A boat of this class costs just about double that of 
the preceding class, and it obviously requires very 
real advantages to be shown in order to justify so 
large an increase. Practically the only gain has 
been in speed, and as a set-off the radius of action 
is less than in the earlier 30-knot boats. If there 
were an unlimited amount of money available it 
would no doubt be a good policy to keep on build- 
ing Tribals,” or a modification of that type with a 
larger radius of action, but as the money aspect is 
the one which ultimately controls the policy, and as 
numbers are essential, it is inevitable, if we are to 
keep a sufficient number of destroyers available, 
that their size and cost shall be reduced. 

The recent disasters involving the loss of the 
Tiger and Gala have brought home very clearly the 
risks involved in the operations of torpedo boat 
destroyers even in times of peace, and suggests the 
question as to what will be the wastage of these 
vessels in time of war. In addition to the risk 
from the enemy’s fire there is the additional daily 
Internal risk inseparable from the working of 
machinery, in which the factor of safety has been 
reduced to the minimum, and this internal risk is 
likely to be much greater in the press and hurry of 
warfare than in the piping times of peace. We 
hear little of the minor mishaps to these boats 
which temporarily cause them to be out of action; 
but the liability to these slight internal complaints 
tnust be accepted as part of the game, and, indeed, 
it has hitherto been an accepted part of Admiralty 
Policy to keep always a reserve of boats ready 
for commissioning, so that in the event of 





one being disabled the crew can turn over to 
a reserve boat and be at sea again in a few hours, 
and this has actually been done on several occasions. 
We believe that hitherto it has been considered 
necessary to have a total number of destroyers 
double that which it will be necessary to keep in 
commission in time of war, and in view of the risks, 
both internal and external, which these boats have 
to run, this does not séem too ample a proportion. 
Numbers, therefore, are a first essential, and the 
size of the boat must be cut to suit the money avail- 
able, provided efficiency is not sacrificed. The 
question, therefore, which the Admiralty have to 
decide in the new design is—Can an efficient de- 
stroyer be designed more cheaply than the “Tribal” 
class? The answer, we think, is that it can, and 
evidently the Admiralty are of the same opinion, as 
from internal evidence on this year’s estimates it 
looks as if the estimated cost of the new destroyers 
is to be about £80,000. The size of the boat, then, 
may be roughly estimated as something between 
600 and 700 tons, and, with the experience gained 
in the later vessels, it should be possible to attain a 
speed of 30 knots without unduly sacrificing fuel 
capacity or armament in favour of machinery. 
Such a boat might be looked upon as an improved 
“ River” class rather than a reduced “ Tribal ” class. 
The former have earned a good reputation as good 
sea boats and good steamers, and in spite of their 
low trial trip speed they are in anything but smooth 
water the best boats we have in commission at 
present. It would seem therefore sound policy to 
proceed to an improvement of a type which has 
proved itself successful in service, rather than to go 
backfrom a type which, until it has been some time in 
commission, must still be regarded as somewhat 
experimental. The armament in the new boats 
ought to be brought up to modern ideas by fitting at 
least one 4in. gun, and possibly three 12-pounders in 
addition. Such a boat would be somewhat better 
than the latest German destroyers, though nominally 
of less speed; but it is to be remembered that the 
Germans do not run their torpedo craft at the sea- 
going displacement; and they have not hitherto 
paid the same attention to sea-keeping qualities 
and armament that we have been in the habit of 
doing. 

Whatever the other qualities it is essential for 
the present naval position that those of sea- 
worthiness And armament be maintained. If the 
centre of gravity of naval activity is in the future 
to be in the North Sea our destroyers must be able 
to stand North Sea weather, and to be able to 
steam at a moderate rate of speed against the short 
nasty seas which are frequently experienced there 
in the winter months. Those who have been in 
the older 30-knot boats know that they are unequal 
to this work, and we ought to have a sufficiency of 
modern boats to replace them at the earliest 
possible moment. In the meantime the country 
has lost two destroyers within a fortnight, and the 
sixteen new destroyers are not to be laid down till 
toward the end of this financial year. This is 
greatly to be deprecated, and the possibility of 
continuation of labour troubles is an additional 
motive for ordering these boats earlier, while the 
number ordered ought certainly to be increased by 
at least two. 


Railway Conciliation Boards. 


THE results of elections to the conciliation boards 
of a number of railways have been received within 
the last few days. Of these the most important 
are the London and North-Western Railway, the 
London and South-Western, and the Great Western. 
Two other lines, the Talbot and the Alexandra 
Docks and Railway, are quite small affairs. To the 
returns of the London and North-Western Railway 
we referred briefly last week. The system has been 
divided into six districts, which send representatives 
to seven boards. Altogether sixty-four candidates 
were elected, and out of them fifty-eight are mem- 
bers of the Amalgamated Society of Railway Ser- 
vants, two are non-unionists, and the remaining 
four are connected with three other societies. On 
the London and South-Western Railway twenty- 
four men had to be returned to four boards elected 
from three districts. In this case the unionists 
have secured twenty-one seats, whilst on the Great 
Western Railway they have captured every one of 
the thirty-six vacancies, thirty of the elected repre- 
sentatives being members of Mr. Bell’s society. 
Twenty-two non-unionist candidates were nomi- 
nated, but not one was successful. The Great 
Western is divided into six districts and six boards. 
On the London and North-Western Railway the 
question whether the company should pay the 
expenses of the boards was put to the vote, with 





the result that a large majority declared against the 
proposal. The six seats on the Talbot Railway 
have all been secured by members of the Amalga- 
mated Society. This group of elections falls into line 
with those that have preceded it. The trades 
unionists have carried everything before them, and 
the non-unionists are in an absurd minority. 
They number 15 only for all elections, against 
at least 227 unionists. The result must 
obviously be that where disputes arise they 
will be only between the companies and the 
unions. The non-unionists will be so poorly repre- 
sented that they will find difficulty in securing 
attention to their cases, and they will practically 
find themselves compelled to solicit the assistance 
of the unionists. The ultimate result must be to 
increase the membership of the unions. The elec- 
tions are turning out much as we suspected, and 
the results are much to be deplored. 








ENGINEERING IN EGYPT AND THE SOUDAN. 


A Wuite Book Egypt No.1 (1908) containing reports 
by His Majesty’s Agent and Consul-General on the 
Finances, Administration, and Condition of Egypt and 
the Soudan in 1907 has just been published. With much 
that is in this White Book we are not called upon to deal, 
but there is also much that is of interest to engineers, and 
we propose to touch upon various points in the order in 
which they occur in the document. 

In the first place satisfactory progress is reported as 
having been made during the past year with the construc- 
tion of quays and harbour works in the port of Alexandria. 
A new quay for colliers has been completed, and a con- 
siderable amount of filling has also been accomplished 
with a view to a further extension of the coal mole. The 
construction of special quays for the discharge of timber, 
which was begun in January, 1906, has advanced so 
rapidly that they will be ready for use in the course of 
the present year. The work of prolonging the break- 
water in order to shelter the outer harbour was continued 
when weather permitted, and 420m. out of 575 m. had 
been completed on the south side. To the north 200.m. 
of artificial blocks had been put in position. _ The 
dredging of a new passage into the harbour 600ft. wide 
and 35ft. deep, which was commenced in June, 1905, was 
completed in December last at a total cost of about 
£E100,000, and the port of Alexandria is now accessible to 
thips of deep draught in any weather. At Port Said 
the Suez Canal Company has continued its programme 
for the construction of quays, &c. On the east bank 
three basins, which will have a depth of 10 m., are being 
dredged for the accommodation of colliers and ships 
carrying petroleum. The northern basin is already in 
use for vessels drawing 7 m. 

As regards irrigation the year commenced inauspici- 
ously, as on the Ist January the gauge reading at Wady 
Halfa registered a level of 0°30 m. below the average of 
preceding years. The low levels continued until the 
middle of March. After that date an improvement took 
place, and the river levels were well maintained up to the 
5th June, when they stood 0°20 m. above normal. Ten days 
of rapid fall then ensued, but on the 15th June the regular 
annual rise commenced. This date was a late one, and 
the rise itself was exceptionally slow and feeble. In fact, 
the flood of 1907 may certainly be described as one of 
the worst ever recorded, both as regards the maximum 
level attained at Assiian and the length of time during 
which the river remained below average height. It 
should be remembered, moreover, that the seven preceding 
floods had also been poor. Fortunately, however, in the 
third week of last September a slight improvement took 
place. “Had it not been for this relief,” says the report, 
“the results as regards flood irrigation would have been 
little short of disastrous.” However, as it was, the flood 
of 1907 was very nearly as bad as that of 1877, which is 
undoubtedly the worst concerning which reliable data 
exist. As showing the remarkable progress made in the 
direction of minimising the eftects of a poor Nile flood in 
Egypt, it may be pointed out that, whereas the total area 
of Tand affected by the failure of the flood in 1877 was 
certainly not less, and was probably greater than 1,000,000 
feddans, the area so affected in 1907 was only 112,385 
feddans—that is, a little more than 10 per cent. of the 
area affected in 1877. 

The storage of water for the year by means of the 
Assian Dam commenced on the 26th November, 1906, 
and was completed on the 2lst January, 1907. The 
reservoir commenced discharging water—to supplement 
the supply in the river—on the Ist April. It was emptied 
by the Ist August. The work of discharging the water 
so as to obtain the most useful and economical results, as 
well as that of the regulation of the sluices of the dam, is 
one that calls for a considerable amount of study and 
calculation, and according to the report the success 
attained in providing a sufficient supply of water for the 
summer irrigation in 1907, in spite of the exceptionally 
low flood, was in a large measure due to the skilful 
management of the engineers in charge. This is all 
matter for considerable satisfaction. 

The decision to heighten the existing dam by 5 m., and 
the water level by 7 m., will have the effect of more than 
doubling the capacity of the reservoir, and sufficient 
water will be available in the summer to irrigate nearly 
1,000,000 acres of land which at present are lying waste 
in the north tracts of the Delta. The question of inviting 
public tenders for the new works was carefully considered: 
but it was decided that the most advantageous course 
was to employ the original constructors, whose work had 
given entire satisfaction, and who had acquired practical 
experience of the special difficulties to be encountered. 
The contract was, therefore, given to John Aird and Co, 
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The iron and steel work was entrusted to Messrs. Ran- 
somes and Rapier, who constructed the lock gates and 
sluices in the originaldam. Work in the shape of quarry- 
ing and stone cutting was commenced in May, 1907, and 
in the winter a start was made with the actual founda- 
tions. It is anticipated that the undertaking will take 
some five years to complete, and the total cost, including 
compensation for property inundated in Nubia and the 
preservation of the Nubian monuments, is estimated at 
£E1,500,000. It is interesting to note that the protective 
works down-stream of the existing dam, which were com- 
menced in 1904 and completed in 1906, have stood the 
effect of flood and regulation water in a remarkable way. 
Practically not a stone has been moved by the action of 
the water, and it is now claimed that the dam is far 
stronger than any other similar work in the world. 

Considerable progress was made in 1907 with the 
Esneh barrage, and there is every reason to expect that 
the entire work will be completed in the present year. 
On the west bank of the river the construction of the lock 
and of 195 m. of the barrage proper was completed. On 
the eastern bank 275 m. of the floor werealso finished before 
the arrival of the flood. Altogether as much as 62 per 
cent. of the total work to be done had been carried out 
at the date the report was written—presumably the end 
of last year. 

The total area of basin converted in 1907 was 30,C00 
feddans in the Ghizeh province. In addition to this, a 
good deal of work was carried out in the shape of canal 
and drain extension and enlargement. A length of 
463 kiloms. of new channe’s was dug in 1907 ; 238 masonry 
works were built and 10,083,086 cubic metres of earth- 
works were executed. Up to the end of 1907 the total 
area converted to perennial irrigation was 322,961 
feddans of land which was formerly basin. 

In consequence of numerous complaints as to the 
quality of the water supplied to the town of Cairo by the 
water company from the wells at Rod-el-Farag, and of the 
strong feeling evinced by the native population in favour 
of water taken directly from the Nile, it was decided in 
the early part of last year to appoint a Commission to 
investigate the whole question. The most competent 
institutions in London, Paris, and Berlin were invited to 
aid the Government in the composition of this Com- 
mission, and the following gentlemen were appointed :— 
Dr. A. C. Houston, director of Water Examination, 
Metropolitan Water Board of London, nominated by the 
Council of the Royal Society; Dr. Dienert, Directeur 
de la Surveillance des Sources, Paris, nominated by the 
Pasteur Institute; and Professor Dr. Gartner, Director of 
the Institute of Hygiene in the University of Jena, nomi- 
nated by the German Imperial Board of Health. The 
Commission was instructed to examine the existing water 
supply of Cairo, to give an opinion as to its quality and 
purity, and to make suggestions in order to correct any 
defects which might be discovered. 

The report ultimately submitted to the Government 
was of a highly technical nature. It gave a very full 
account of the conditions of the existing water supplies, 
but upon the real questions at issue, which was that of 
the relative merits of filtered Nile water on the one hand, 
and of water taken from deep wells on the other, the 
Commission, according to the White Book, can scarcely 
be said to have pronounced in a clear and definite manner. 
As regarded the existing water supply for the greater 
part of the town, which is derived from the wells at 
Rod-el-Farag, the Commission pointed out its advantages, 
which are principally that there is nothing in the compo- 
sition of the water which is detrimenta] to health, and 
that it is much safer as a source of supply than the Nile. 
On the other hand it had the disadvantage that the water 
from these wells contained iron and manganese. No 
definite proposals were, however, put forward on the 
practical question of what methods should be employed 
for their removal. Further experiments will, therefore, 
be necessary to determine what practicable and reason- 
ably economical methods can be adopted in order to 
convert Rod-el-Farag water into a high-class potable 
water approximating in character to that of the Nile. 
This preliminary work has been put in hand, and will be 
completed as quickly as possible. 

We cannot omit from this summary a brief mention of 
the reference made to the retirement of Sir William 
Garstin in order to take up the position as one of the 
British directors on the board of the Suez Canal Com- 
pany. Sir William was one of the irrigation officers who 
were brought from India to Egyptin the early days of the 
occupation, and to whose skill is due the enormous 
increase in the material prosperity of the latter country. 
Lord Cromer, says the report, “has placed on record that 
Sir William Garstin is incomparably the highest living 
authority on all matters connected with Nile irrigation, 
and his studies of the problem of how the waters of the 
Blue and White Niles may best be utilised for the benefit 
of Egypt and the Soudan will remain for many years the 
basis of the irrigation projects of the future.” No 
Englishman in the Egyptian service has succeeded in 
obtaining a greater holdover the Egyptians, or in inspiring 
more universal affection and esteem in all classes of 
society. His departure, it is added, will be deplored by 
the whole community without any dissentient voice. He 
will be succeeded as Adviser to the Minister of Public 
Works by Mr. A. L. Webb, who has for some years past 
been his right-hand man in all matters connected with 
irrigation. 

In discussing the general situation in the Soudan the 
report mentions that the bridging of the Blue Nile at Khar- 
toum will facilitate the extension of the railway into the 
fertile district of the Gezira. The work is well in hand 
and should be completed within two years. The exact 
route which the railway will follow has not yet been 
finally determined, but in all probability the main line, 
turning in the direction of the White Nile, will eventually 
be extended towards El Obeid, and will thus penetrate to 
within easy reach of the gum forests of Kordofan. 

The Soudan Irrigation Service, in addition to its work 
connected with the various projects for increasing the 
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water supply of Egypt, is also engaged in procuring infor- 
mation as to levels and other data in connection with the 
proposed canalisation of the Gezira, a project, says the 
report, which will bring under cultivation large tracts of 
fertile soil suitable for the growth of cereals and cotton. 
Not only in the Gezira, but also in the Berber, Dongola, 
and Khartoum provinces, good progress can be recorded 
with the cadastral survey, land settlements, and other 
measures to prepare the way for more extensive agricul- 
tural developments. 


The mines of Om Nabardi are being developed by the | 


Soudan Goldfields, Limited. Tunnels over 3000ft. long 
have been driven along the first levels of 120ft. and 240ft., 
and a well yielding 3000 gallons per day has been sunk at 
Geriafat. The acting Governor of Berber visited the spot 
last autumn, and the report quotes the following extracts 
from what he wrote concerning his visit:—‘ There are 
some interesting relics of the ancients, which include 
washing tables 9ft. long by 2}ft. broad, built of un 
dressed stone with rubble fillings. The ancients 
did not penetrate lower than 100ft., which, with one excep- 
tion of 160ft. at Om Nabardi, seems to have been their 
greatest depth, probably on account of foul air. They 
kept the sides of their shafts from falling in in a very 
ingenious manner by leaving a few pillars at intervals in 
the shaft. They were also able to work in very much 
smaller spaces than the people can at present, which 
seems to prove that they were a smaller race. wane 
All the implements mentioned by Agatharcides are 
present to-day. The iron-cutters, stone mortars of the 


| men, the mills at which the women toiled, the tables of 


the skilled Salangeus, the furnace of the cook, the pots in 
which the gold was fused, and the slags therefrom. 
Everything is there save the miserable wretches, and of 
them there is no trace except the multitude of lowly 
mounds which mark their last resting places. There 
appears to have been two periods of work—a Greco- 
toman and an Arab period. About the tenth century, 
during the latter period, there seems to have been little 
or no work underground, probably from fear of the 
‘ Afreet,’ or malignant genius.” Generally speaking, the 
development of the mining industry in the Soudan is 
severely handicapped by transport difficulties. The 


question of an adequate water supply will also arise when | 
the time comes for erecting crushing and other machinery | 


on a large scale. 








HIGH-LIFT PUMPS FOR A COLLIERY. 


TWO large turbine pumps have recently been constructed 
for one of the Durham collieries of Messrs. Bolckow, Vaughan 
and Co., Limited, by W. H. Allen, Son and Co. 
of them is illustrated in the accompanying engraving. Each 
pump has suction and discharge branches 18in. in diameter, 
the casing being of cast iron. 
nickel steel completely encased in gun-metal sleeves. The 
disc, which is of the double-inlet design, is of bronze, of 
which metal also are the fixed guide blades in the casing of 
the pump. The spindle is carried in bearings of the self- 
oiling type, arranged externally to the pump casing, and at 
one end it is provided with a small emergency collar-thrust 
bearing, which is also automatically lubricated and cooled by 
water circulation, drawn from the discharge branch of the 
pump. Each pump is driven through a flexible coupling bya 
three-phase motor of 200 brake horse-power of Messrs. Dick, 
Kerr and Co.’s manufacture. The pumps are each designed 
to deliver 5000 gallons of salt water per minute against a total 
head of 86ft. when running at 870 revolutions per minute. 
When on trial at the makers’ works, the pumps developed, 
so we gather, a maximum efficiency of 78 per cent., which 
occurred, as a matter of fact, when the pump was lifting 
about 4000 gallons a minute, while with 5000 gallons the 


One | 


The spindle of the pump is of | 





efficiency was about 75 per cent. Water connections are 
made between the discharge branch of each pump and the 
stuffing-boxes through which the pump spindle enters the 
casing, in order to prevent any access of air to the inlet of 
the impeller. 

The pumps are situated at a considerable height above the 
water supply level, and there has, therefore, also been 
erected one of Messrs. Allen’s twin air pumps for exhaust- 
ing the air from the pumps prior to starting up. This air 
pump has two barrels, 10in. in diameter, with a stroke of 
Tin., and is driven at a speed of 150 revolutions per minute 
through chain gearing by a 74 brake horse-power three-phase 
motor. The pump barrels are of gun-metal, and the buckets 














ELECTRICALLY DRIVEN AIR PUMP 


| of castiron fitted with a gun-metal ring and the bucket rods are 
| of forged naval bronze. 
| metal, and are lubricated by means of spring grease cups. 


All the bearings are lined with white 


This air pump is also illustrated. 


DREDGING THE THAMES. — Lord Desborough, at the annual 
meeting of the Conservators of the River Thames held on April 9th, 
described the progress made in the past year with the deepening 
of the lower river between Gravesend and the Nore, The new 
bucket dredger which has been built for the Conservators com- 
merced work on January 26th, 1907, and raised 542,723 cubic 
yards of material in the Lower Hope, of which over 390,000 yards 
was hard material. The new suction dredger commenced opera- 
tions in December last, since when she has been continuously 
employed in the Sea Reach. The contract entered into with Sir 
John Jackson, Limited, to remove 500,000 cubic yards of material 
in the Lower Hope has been completed, and 319,000 cubic yards 
have been dredged between Gravesend and London Bridge. x 
channel between the Nore and Gravesend now has a depth of from 
24ft. to 26ft. at low water, while from Gravesend to the Albert 
Dock the depth decreases from 24ft. to 20ft. The figures, of 
vessels entering and leaving the port with cargo and paying 
tonnage dues are practically the same as those for the year 1906, 
viz, entered 29,208 vessels of 17,278,288 net honnage, cleared 
19,166 vessels of 9,682,654 tons, 
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DOUBLE-ENDED GOODS TYPE LOCOMOTIVE. 


A NEW type of locomotive presenting totally novel features 
has recently been constructed for the express passenger trains 
of the State Railways of Italy on that section of the Rome- 
Florence-Milan route which traverses the Apennines between 
Pistoja and Porretta. This section comprises gradients of up 
to 1 in 38°4 and 1 in 40 for a length of 16 consecutive miles 
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BREDA TEN-COUPLED COMPOUND LOCOMOTIVE 


on the south side of the Apennine, the gradients on the 
Bologna or north side being of less importance. On this 
suthern length there are about 40 curves, generally 
of 1000ft. radius, and 24 tunnels aggregating more than half 
the length of the Pistoja-Pracchia section. The line is 
single, and the difficulty of traction by reason of gradients, 
curves, and tunnels has become so serious in recent years 
that plans have been made, but never realised, for construct- 
ing a direct and easy-graded line branching off at Arezzo and 


the 


solution of the | 
traction problem was sought by means of locomotives so | 
designed as to realise the extreme economy possible in fuel | 
and water—of first importance on steep inclines—to be handy, | 


worked traffic. Simultaneously, 


and require no turning at the end of a run, to exert 

abundant power for taking the heaviest trains from Pracchia | 
to the summit without aid from a tail locomotive—as always | 
hitherto practised—to maintain a good speed, and, in general, | 
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to answer the requirements usually expected from electrically- 
propelled engines. In addition to the technical offices of the 
State Railways, the firm of Breda, in Milan, entered the | 


competition for the design of a locomotive answering the | 


difficult conditions proposed, the outcome being two different | 
types of locomotives presenting very remarkable dispositions. | 
The Breda locomotive, shown in outline, is a ten-coupled | 
engine, having a two-wheeled truck at either end, with water | 
tank carried between the frame plates and a little above | 


them, while the coal is carried | 
on the frames at the back of the | 
foot-plate. The most remark- | 











able feature is the situation of | 
all four cylinders outside of the | 
wheels at either extremity of | 
the locomotive. The compound 

system is employed, the high- | 
pressure group of cylinders | 
being below the foot-plate, 
whence the exhaust is carried 
forward to the front of the 
engine to the low-pressure 
group—an arrangement par- | 


ticularly adapted for super- | 
heating the exhaust steam in 
its passage through the boiler. 
The locomotive has a most 
unusual balanced action of 
the engine motions, differing 
from that of so-called four- 
cycle balanced engines. In 
these latter, when the out- 
side crank has attained its 
angle of maximum power, say 
80 deg. forward, the inside 
crank on the same side is 
of necessity 80 deg. behind, 








A SET OF CYLINDERS 


Crossing direct to Bologna—a project which has been strongly 
opposed in Firenze, or Florence, as being prejudicial to 
the tourist interests of that city. In awaiting the construc- 
tion of an easier graded line it has been proposed to electrify 
the Section between Pracchia and Porretta, for which project | 
the Italian Parliament voted last year 8 million francs for | 
the electrical equipment of 25 miles of line, the electric 
engines for hauling the trains to be fully as heavy as 
@ heaviest locomotives ever built for the steam- 


| tive was the outcome of elaborate mathematical calculations 





so that it must turn through 
20 deg. more to reach the corre- 
sponding point of maximum 
crank power. In the arrange- 
ment shown here both cranks, by reason of the fore-and-aft 
situation of the two groups of cylinders, attain their angle of 
maximum power at the same moment. The design pre- 
sents many features of utility for locomotives having | 
to deal with a heavy but irregular traffic which would render 
electrical traction too costly. Although this type of locomo- 


based upon the nature of the line and of the traffic it was 
not adopted, for the railways administration subsequently 


| in 38 minutes, or 25 miles per hour average. 








decided to perpetuate the compound system which had given 
so much satisfaction on the ex-Adriatic Railways, and which 
was relatively simpler in having only two valves, while all 
cylinders formed practically one piece. The designs sub- 
mitted by the Ufficio Studi e Collaudi del Materiale Rotabile 
were given the preference, and seventy-eight engines were 
ordered therefrom. 

The advantage realised in the new ten-coupled engines, 
designed by them and illustrated above, is that they do not 
need to be turned at the end of a trip. Either end can be 
run foremost. When the chimney is behind, that position 
clears the enginemen from the emissions of their own 
engine, for the tunnel ventilators suck the air backwards and 
downwards as trains ascend. Descending, the conditions are 


| immaterial, for all the work done by any motor, steam or 


electric, is to brake the train. The water tank is carried on 
a separate frame in order to maintain as nearly uniform as 
possible the weight available for adhesion. This water- 
tender runs before or behind the engine, according to the 
direction of the locomotive. In order to avoid the use of a 


| head guard’s van when the engine is employed for goods 
| trains, a guard’s compartment is built on the tender frame, 


and the usual guard’s van is substituted by a car of useful 
carrying capacity—an important economy on mountain 
lines. The coal bunker is carried over the fire-box. In order 
to permit all four connecting-rods to drive on one axle 
only, according to the most approved practice, it has been 


| necessary to crank one of the carrying axles to provide clear- 


ance for the insideconnecting-rods. There are twc piston valves 
for the four cylinders—see illustration—which are disposed 
with two high-pressure on one side and two low-pressure on 
the other side, consequently the power exerted on each pair 
of cranks situated at 180 deg. in respect to each other 
on the same side of the locomotive is always co-equal. 
The power to be exerted by each group of two cylinders, high- 


| pressure and low-pressure, in respect to each other, may be 


controlled by the engineman, as each of the two valve gears 


| has a separate weigh-bar, so that the proportion of cut-off 


given by high-pressure and low-pressure valves is no longer a 
fixed one, but may be varied to adapt the engine to various 
conditions of working due to alteration of grade, of load, 
and of speed. As the valves distribute to opposite sides of 
the same group of cylinders at the same time, there are only 
the same number of exhausts to the chimney, for each revo- 
lution of the wheels, as occurs with ordinary two-cylinder 
“* simple ’’ engines. 

The new ten coupled balanced compounds illustrated have, 
it is known, proved very satisfactory. Ascending the con- 
tinuous gradient of 1 in 38 to 40 of 16 miles length, these 
engines have maintained an average speed of 20 miles per 


| hour with a train of 270 tons behind the tender ; once with 


a train of 230 tons, the journey was made easily in 46minutes, 
and trains of 230 tons behind the tender have made the 
journey of 16 miles, rising 1840ft. above the level at Pistoja, 
The work 
necessitates a continuous output during 4 to ? hour 
of 800 horse-power at the tender drawbar, or over 1200 
horse-power indicated. These engines are designed for 
maximum speeds of 30 miles per hour. In trials they have 
run at 44 miles per hour. 

To allow the locomotive to traverse curves of 1000ft. radius 
and under, the leading and trailing wheels are given a lateral 
play of Zin. on either side. This reduces the absolutely rigid 
wheel base to only 3 m. between the second and fourth pairs 
of wheels. The middle, or driving wheels, have no tire 


| flanges. 


The first lot of these engines was built by the firm of J. A. 
Maffei, of Munich, Bavaria, one of which is illustrated, and~ 
the remainder are being made by Italian firms. 

Some of these locomotives have been adapted for burning 
liquid fuel in order toavoid smoke production entirely in long 
tunnels, and the results of its use are reported to be so satis- 
factory that the high cost of electrical traction equipments 
for severat long tunnels, the Giovi tunnel excepted, may be 
ultimately avoided. Holden burners are employed, but 
under occasional periods of deficient tunnel ventilation—see 
pages 58, 108, 132, January 15th, 29th, February 5th, 1904— 
there is an insufficient supply of air to ensure complete com- 
bustion of the naphtha—a defect which is being remedied by 
a modified arrangement of the air orifices—and which may 
eventually be further improved by supplementary blowers 
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acting in a similar manner to the Staby-Koerting smoke 
preventers. 

The fuel economy of these new mountain engines is less 
than that of express two-cylinder compound engines running 
fast trains on long stretches of level line. Compared with 
the powerful single-expansion goods engines, which they 


replace, the average quarterly coal savings only amount to | 
| until satisf; 


22 per cent. as against 34 and 36 per cent. of saving in 
express two-cylinder compounds ; but the saving is 4 per cent. 
more than with new two-cylinder compound mountain traffic 
engines whose economy is the lowest of all—only 18 per cent. 
saving compared with efficient single-expansion locomotives 
in the same train services. Compounding thus gives the 
minimum of economy in very slow-moving two-cylinder 
engines working on continuous inclines of 1 in 40, sixteen 
miles in length, hauling very heavy trains, and the highest 
economy in two-cylinder engines running light fast trains on 
level lines. English four-cylinder compound goods engines, 
on one line, save 3 per cent. more fuel than the engines illus- 
trated. 





A PUBLIC HEALTH EXHIBITION. 


THE first Municipal, Building, and Public Health Exhibi- 
tion is now being held at the Royal Agricultural Hall, 
Islington, N. It was opened on May Ist, and will remain 
open until May 12th inclusive, the hours being from 10 a.m. 
to 10 p.m. every day. Though a new Exhibition, many firms 
specialising in sanitary appliances, town cleansing, lighting, 
paving, traffic, and other works associated with municipal 
undertakings, are represented, and quite a number of interest- 
ing exhibits is to be seen. Municipal conferences are also 
being held at the Exhibition, which commence at 3 p.m. each 
day. On Monday, May 4th, two papers were read, one by 
Dr. Samuel Rideal on ‘* Bacterial Analysis of Drinking 
Water,’’ and the other was by Mr. W. H. Booth, and dealt 
with ‘‘ Small Water Supplies.’’ Two papers were also read 
on Tuesday, May 5th. The first was on ‘‘ Reinforced Con- 
crete in Municipal Engineering,’’ by Mr. W. Noble Twelve- 
trees, and the second was read by Mr. J.O’Sullivan, and was 
entitled ‘‘ Some Aspects of Waterworks.’’ On Wednesday, 
May 6th, Mr. Leon Gaster read a paper on “ Efficient [llumi- 
nation and Municipal Requirements,’’ with demonstrations. 
Three papers were read on Thursday, May 7th, the first was 
on ‘The Lightning Manipulator,’’ by Mr. A. Harrison, 
borough engineer, Southwark. The lightning manipulator, as 
our readers will remember, is a machine for converting house 
refuse intomanure. Theother two papers were by Messrs. H. G. 
C ales and Mr. W. J. Dibdin, F.1.C., F.C.S., and dealt with 
**Coalesine from Refuse,’’ and ‘‘ Bacteriological and Micro- 
scopical Examination of Water’’ respectively. To-day, 
Friday, among others, a paper is to be read by Mr. H. T. 
Wakelam, on ‘‘The Road Question,’’ and another will be 
rendered by Professor Hele-Shaw on ‘* Road Construction and 
Treatment.’’ There will also be a third paper on ‘‘ Town 
Paving,’’ by Mr. W. L. Green. On Monday, May 11th, Mr. 
Dow will read a paper on ‘‘ Measurement of Light and 
Illumination,’’ and on Tuesday, May 12th, the last paper 
will be read by Captain Willoughby Wallace, entitled ‘‘ Petrol 
and its Dangers.”’ 

There are about 130 firms represented, and the nature of 
the exhibits vary considerably. There is a good display of 
laundry machinery. Some new types of low-pressure boilers 
for heating large public buildings are also being shown. One 
firm is exhibiting photographs, diagrams, and models of a 
vertical multitubular boiler for pioneer purposes. Several 
firms specialising in wagons and carriages are represented, 
and the exhibits include an improved four-wheeled water cart, 
a tip wagon with automatic covers, a roller tip wagon, &c. 
An electric tramcar complete is also on view. One firm is 
exhibiting an improved centre-bearing swing-bolster maxi- 
mum traction truck. This truck is fitted with a swing 
bolster supported by springs carried on a spring plank ; 
suspended by swinging links from the transoms attached to 
the bolster is a knuckle or hinge, upon which is mounted the 
lower half or the centre swivel plate, and the upper half, 
attached to the car body, works upon this, and is fitted with 
a king pin at the fulcrum point. One firm is exhibiting 
electrical sterilisers for sterilising water and air. This is an 
exceptionally interesting exhibit. The sterilising apparatus 
shown is capable of an output of 60 gallons per hour. In 
Paris and Nice, we are told, 7,000,000 gallons of water are 
being treated daily by this process. Another company is 
showing storage batteries. Some ventilating fans operated by 
small water motors are to be seen at work on another stand ; 
these fans are intended for ventilating lavatories, kc. A 
noteworthy point about them is that they can be arranged 
under suitable conditions so that the cost of working them 
is nil. In places where water is frequently used, for 
example, these fans may be connected in series with the 
pipe supplying a cistern, so that no water is wasted. Many 
other interesting exhibits might be mentioned, but the fore- 
going will serve to give a general idea of the scope of the 
Exhibition. 








THE COLLAPSE OF THE QUEBEC BRIDGE. 
REPORT OF THE ROYAL COMMISSION.* 
(Continued from page 463.) 


APPENDIX 8.—A HISTORY OF THE DEVELOPMENT OF 
THE PLANS AND OF THE METHODS FOLLOWED IN 
THE DESIGNING OFFICE. 

THE dead load concentrations upon which the final make-up of 
the members of the anchor arm was based were as follows :— 
Lb. 
Half-suspended tte ee eg 4,842,000 
Caniflover avi... 6. 6s 0s Seo 13,205,200 
Anchor arm po) ddan 13,317,600 
The corresponding concentrations, as determined on June 25th, 
1907, were found to be :— 


Half-suspended span 
Cantileverarm.. .. 15,804,000 
Anchor arm Soap ome 17,318,000 
The total steel in the latter concentrations was about 
35,316,000 Ib. 
The difference between these two sets of concentrations indicate 
a fundamental error in the calculations for the bridge. In a 
properly computed bridge the assumed dead load concentrations 
upon which the make-up of the members is based should agree 
closely with the weight computed from the dimensions in the 
finished design and with the actual weights. (See Clause 3 of the 


* Based on abstracts given in the Engineering Record of New York. 








specifications, which provides: ‘3, The deadweight used for 
calculating stresses must not be less than the actual weight of 
structure when completed.”) 

The error consists not so much in the assumed concentrations 
being incorrect, for that is more or less unavoidable, but in the 
fact that a recomputation of weights based upon the cross-sections 
already determined and with sufficient allowance for doubtful 
details was not made, and a process of approximation continued 
tory agr t was reached. In bridges of ordinary 
design aud dimensions experience has furnished data sufficient to 
enable the designer to estimate the weight so accurately that a 
recomputation is not always necessary. In this case, however, 
the unique character of the design, the magnitude of the span and 
the high unit stresses — demanded that no risks should be 
taken by failing to adopt this method of approximation and 
checking. 

In computing the make-up of the members of the cantilever arm 
the same dead-load concentrations were assumed for the cantilever 
arm and for the suspended span as in the computations for the 
anchor arm, and the above comment will apply with equal force to 
the design of the cantilever arm 

Early in 1905 the drawings of the anchor arm were practically 
complete, and it was possible to compute the weight of the anchor 
arm within, say, 2 per cent. of the actual weight. There is no 
evidence to show that this was done by the Phenix Bridge Com- 
pany, or by Mr. Cooper. Had such a computation been made at 
that time, when but a small portion of the work had passed through 
the shop, and erection had not begun, the serious error of the 
assumed dead load would have been i diately detected 

Shop work began in July, 1904, and the record shows that at 
the end of December, 1994, eight panels of anchor arm lower 
chords had been completed ready for shipment. The demands of 
the shop on the drawing-office no doubt contributed to prevent a 
recomputation of the stress sheets and the early discovery of the 
error. 

Mr. Cooper did not become aware of the error until he received 
Mr. Edwards’ report on material of February Ist, 1906. At this 
time practically the anchor-arm tower and two panels of the 
cantilever arm were in place. Realising that there was no remedy, 
and believing that the increased stresses were still within the limit 
of safety, Mr. Cooper permitted the work to proceed. He 
estimated that the increase in unit stresses due to this error was 
from 7 to 10 per cent. 

No progressive record of computed weights was made and kept 
in the designing offices for the purpose of checking the estimated 
co»centrations used in the stress sheets. 

Before commencing the shop drawings a full understanding was 
arrived at between the drawing-office and the erection department 
regarding the positions of field splices and other details which might 
affect the erection. The large traveller was designed after con- 
sultation between the two departments. 

Before shop drawings could be made for the larger pieces 
arrangements had to be completed with the transportation com- 
panies. This involved the making of transportation drawings for 
the purpose of avoiding all difficulties which might arise during 
transportation with regard to rolling stock, curves, and bridges. 

The exact dimensions of the various members had to be deter- 
mined so that under normal loading the normal configuration 
should obtain. This involved the computation of all the altera- 
tions of lengths and of position in members from the first position 
of the anchor arm lower chords on the false works to the final con- 
ga of the bridge when complete and sustaining its normal 
oad. 

The methods of erection were fully considered in planning the 
details of the shop drawings. All the work, including the pre- 
liminary detailing already described, was under the charge of one 
essistant engineer, Mr. Chas. Scheid]. Each shop drawing, when 
completed, was fully checked. Copies were then forwarded to the 
consulting engineer for approval. When approved, copies were 
returned to the Phenix Bridge Company, which sent copies to 
the chief engineer of the Quebec Bridge Company, to be forwarded 
to the Department of Railways and Canals.- The department 
returned one approved copy to the Phenix Bridge Company, and 
in accordance with the terms of the contract, the receipt of the 
plans approved by the Department of Railways and Canals was the 
authority for the Pheenix Bridge Company to construct the work. 

All shop drawings were executed in the best style of draughts- 
manship, and gave all necessary information for the shop and to 
some extent for the erection. 

The most careful methods of checking were employed. At no 
time during the progress of the office work were more than 
eighteen men employed. The rate of progress depended upon the 
rate at which Mr. Scheid] could perform his work, and would not 
have been hastened by the employment of a greater number of 
draughtsmen. 

The north and south halves of the bridge being identical, the 
members for each were constructed from the same drawings 
simultaneously. 

The steel supplied for the bridge was made to meet the require- 
ments of the Hoare specifications with the exception that Mr. 
Cooper, finding that the tests on the full-sized eyebars were 
running a little low, called for the use of a slightly higher material 
for eyebar blanks. 

The Hoare specifications called for an ordinary grade of 
structural steel very similar to the regular output of the mills. 
The testing requirements were not onerous, but were inaccordance 
with current practice. 

The behaviour of the metal, as evidenced by the wreck, was so 
good that the Commission was convinced that the disaster could 
not be traced to the furnaces or rolling mills. Its examination of 
these was accordingly rather general in character. 

The following amounts ot metal were supplied by the different 
mills :— 

Phenix Iron Company, shapes .. .. .. .. .. 16,575,888 Ib. 
Central Iron and Steel Company, eyebars, blanks.. 14,827,400 Ib. 
Central Iron and Steel Company, plates .. -» 27,240,100 Ib. 
Carnegie SteelCompany, plates .. .. .. .. .. 13,822,000 Ib. 
Bethlehem Steel Company, pins .. Pisa Some 993,600 Ib. 

The tests of material called for in the Hoare specifications were 
regularly made by the rolling mills under the supervisicn of the 
inspectors for the Quebec ‘Bridge and Railway Company. An 
examination of these records, there being in the neighbourhood of 
5000 tests in all, shows that there was. nothing abnormal about 
any of the material, and that it satisfactorily met the require- 
ments of the specifications. 

Full-sized tests of some seventy eyebars were also made in the 
large machine at Phcenixville in accordance with the requirements 
of the specifications. A number of the bars tested did not quite 
come up to specifications. The results of these tests were 
referred to Mr. Cooper, who agreed to accept a certain number of 
weak bars, but raised the rolling mill specification so that there 
would be no further difficulty of this nature. These full-sized 
tests were made on finished eyebars, prepared in all respects as 
were the eyebars that were used in the. bridge. 

Mr. Cooper’s statement that ‘‘the various members of this 
bridge will exceed anything heretofore made, and will tax to the 
utmost the manufacturing appliances of the time” is a fair descrip- 
tion of the work that the Phenix Iron Company had undertaken 
to perform. 

The evidence shows that Mr. Reeves and Mr. Norris fully appre- 
ciated the difficulty of manufacturing the large and complicated 
pieces of the Quebec Bridge, and that the various superintendents 
and foremen were warned to give more than usual attention to the 
execution of the work. As-a preliminary, a full-sized wooden 
model of one of the panel points of the lewer chord of the anchor 
arm was made, and remained set up for the inspection of the 
shopmen. All details, such as the heads of rivets, &c., were shown 
on this mode], so that the shopmen could realise the mechanical 
accuracy that was necessary in order that the several members 
meeting at a point would go together in the field. 








All pieces were inspected twice, once by the re, 
inspector employed by the Pheenix Bridge Company and eet? 
the inspectors for the Quebec Bridge and Railway Company n 
the more delicate work the inspectors had orders not only to A 
the finished pieces, but also to test the setting in the machj 
before the final cuts were made. ad 

It was the practice of the shop to make the duplicate Pieces 
the north my south halves of the bridge at the same time 80 thet 
the bridge material now lying in Belair Yard was manufactured 
under exactly the same conditions 1s that which was crecteq fro 
the south shore. The Commission spent some time examining the 
material in Belair Yard for the purpose of satisfying itself Prony 
cerning the finish of the workmanship on the lower chords, This 
was found to be by no means perfect, but the errors measured 
were of small amount. The shops were defective in that the 
lacked a well-founded floor for the assembling of the heavy pieces 
The methods adopted were a'so defective in that adjoining com. 
pression members were not fitted together before shipment 
Some of the minor, but by no means negligible, errors discovered 
in Belair Yard would have been detected by this fitting, and it jg 
a customary practice on heavy work. That errors similar to those 
observed at Belair existed on the south half of the bridge there 
can be no doubt, and Mr. Kinloch states that such errors were 
observed by him. That these minor errors at the joints con. 
tributed in some degree to the final disaster is probable, but our 
criticism in this case is not of the shopwork, which was of a fair 
grade. The fault lies in a design which called for an accurgey 
beyond the working limits of good shop practice. ’ 

he errors now being discussed are differences of length of the 
several ribs making up one chord and irregularities of surface at 
the field joints of the He chords. The chord faces are found to 
be slightly dished and not true. It is not possible to determine 
by analysis the result of these slight errors, the largest of which 
would not exceed in, in dimensions. 

The inspectors were instructed to work to the nearest ,Lin,, but 
suth accuracy is hardly practicable. We do not consider that 
such high accuracy can be maintained, at least not without fitting - 
together adjoining pieces in the shop. 

It is probable that some portion of the errors noted at Belair 
was due to the unavoidable racking of the members while jn 
transport. 

Both sets of inspectors worked with steel tapes that had beep 
carefully compared, and hept books of record stating the errors 
discovered in their inspections, and the methods adopted jn 
correcting them. In cases of difficulty the question was referred 
to Mr. Szlapka for instructions, and occasionally to Mr. Cooper, 

Some few errors escaped detection until the work was being 
erected in the field ; the drafting room and not the machine shop 
was responsible for several of these. None of these final errors 
were of a serious nature and the necessary corrections were made 
without difficulty. 

Mr. Edwards has recorded the following number of errors ;— 

In the anchor arms: 23 in the stringers, 2 in the floor beams, 17 
in the lower chords, 20 in the main pees. 7 in the hangers, 4 in 
the eye bars, 6 in the pedestals and shoes, 1 in the main diagonals, 
14 in the laterals, 15 in the struts, 2 in the pins, 8 in the plates 
and in knee braces, giving in all 119 errors. 

In the cantilever arms and suspended span: 27 in the lower 
chords, 10 in the floor beams, 8 in the stringers, 8 in the diagonals, 
4 in the struts, 4 in the hangers, 34 in the main posts, 4 in the 
laterals, 5 in the eye bars, giving in all 104 errors. 

As the inspection requirements were more severe than is 
customary on ordinary bridge work, and as the shopmen had 
never been called upon to handle work of such magnitude before, 
it was natural that a number of errors should be made, and that 
this number should decrease proportionately as the conditions of 
the work became better known to the men. 

It will be noted fronr the figures given above that such a decrease 
in the number of shop errors did take place, and in the corre- 
spondence the better quality of the workmanship on the cantilever 
arms, when compared with that on the anchor arms, is referred to 
from time to time. 

Mr. Kinloch states in his evidence that, in spite of the magni- 
tude and difficulty of the work which would reasonably account 
for an unusual number of shop errors, the number actually found 
during erection was not in excess of what would be regularly 
sg on much simpler work. 

Mr. Edwards’ list of errors, which is not so ample as that 


peapeees by Mr. Morris, looks, in a statement, to be rather serious, 
yut when the number and magnitude of the pieces are remembered 
it cannot be considered to indicate carelessness or insufficiency in 


the shops. Some errors will always occur. 

On the whole we consider that the inspection of the material 
and the work both in the mills and shops was reasonably efficient, 
and that the collapse of the bridge is not attributable to the want 
of care in either. 

Some special shop work errors that occasioned a good deal of 
correspondence are referred to elsewhere. 

The evidence shows that Mr. Cooper was serivusly annoyed at 
the number of shop errors reported and reprimanded the 
inspectors very sharply, but the ease with which the structure was 
erected indicates that their work was fairly well done. 

The lines of the several ribs in the chords are known to have 
been wavy to the extent of from jin. to #in., but errors of this 
size and kind do not appear to have been considered a cause of 
anxiety. The existence of these wavy bends had been noticed by 
the shop inspectors and had been reported both to Mr. Szlapka 
and to Mr. Cooper. : 

We find no evidence to show that the seriousness of such minor 
errors in the compression chords and posts was appreciated by the 
engineers or was ever impressed by them upon the inspectors. 


(To be continued. ) 








Gas ENGINE PLANT AT A STEEL Works.—We are asked to state 
that only the 900 horse-power engine mentioned in our issue of 
last week as being at the Brymbo Steel Works was built by the 
Vereinigte Maschinenfabrik Augsburg und Maschinenbaugesell- 
schaft, Niirnberg, A.G., and that the dust in one cubic metre of 
the gas used amounts to from 0°013 to 0°007 grammes. 


DUMBARTON-BUILT TORPEDO DestRoyeR.—After exhaustive and 
successful trials on the Firth of Clyde, and even more open waters, 
the first-class torpedo boat No. 17, the first of the pair of 26-knot 
vessels of the ‘‘coastal” class placed by the Government with 
William Denny and Brothers, Dumbarton, under the naval pro- 
gramme of 1906, has been officially handed over to the Admiralty, 
and she has been taken to Devonport by a navigating party. The 
trials of the second vessel will be begun very shortly. Torpedo 
boat No. 17 was launched with machinery and boilers on board 
from Leven Dockyard on December 21st last, and she is the first 
vessel built for the British Navy by the renowned Dumbarton 
firm, who had until then pale ek themselves to private contracts. 
After the construction of the first pair was commenced, orders for 
two more vessels of the same class were secured, and they are mS 
forward state of construction on the stocks. The dimensions : 
the first vessels are :—Length, 180ft.; breadth, 18ft.; and depth, 
1lft. 6in., and they are fitted with turbine_machinery and hoa 
for the consumption of oil fuel. The armament of each vesse 
consists of two 12-pounder guns and three torpedo tubes. ‘Raee 
early in the year, and almost constantly, trials of various kinds _ 
been made with torpedo boat No. 17, and on her latest full yar 
runs the vessel, it was reported, attained a speed ot 274 kno 4 
During the course of the extended trials, modifications, ; . 
understood, were made on the size and form of propellers an 1 
other features of the propulsive agents, and valuable data m4 
acquired both as regards propeller efficiency as related to the tur 





bines, and as to the efficient consumption of oil fuel. 
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A NEW HOT-WATER INJECTOR. 


WHILE ordinary combination injectors have proved satis- 
factory with medium pressures and cold feed water, a want 
nat. in recent years, arisen for injectors which will deal with 
hot water such as may be found in hot climates, or in cases 
where the feed water has to be warmed before use. The firm 
of Davies and Metcalfe, Limited, Romiley, near Manchester, 
ig DOW introducing a combination hot-water injector which 
recently had an opportunity of testing. Fig. 1 





ve have : " 
mepresents a general view of the instrument, the letter A 
denoting the delivery stop valve, B the steam stop valve, E 


the st-am regulating valve, F the overflow branch, G the 





Fig. 1—-HOT WATER INJECTOR 


water supply branch, H the water cock, and C and D warm- 
ing screws. The vital feature of the new injector is the 
double-steam nozzle J K shown in the sectional view, Fig. 2. 
This c mprises an inner or forcing nozzle J, and an outer 
lifting nozzle K. These nozzles are provided with a steam 
spindle M, by which steam is first admitted to the lifting 
nozzle K to give the necessary lifting power, and afterwards 
is admitted through the forcing nozzle by the gradual with- 
drawal of the cone-shaped spindle L. The combining chamber 
has two compartments, and the combining nozzle N is made 
on this firm’s well-known flap-nozzle system, the flap being 
indicated at O. The lower portion of the combining nozzle 
communicates with the overflow chamber by means of a gap, 
which afiords an easy passage for the steam from the lifting 
nozzle to escape into the overflow passage F, while the upper 






































Fig. 2—DETAILS OF INJECTOR 


Portion is split longitudinally and ‘‘flapped.’’ The latter 
8ives a large area for the steam from the forcing nozzle to 
escape and allow the injector to clear itself and restart 
quickly, 

_ The action of the injector is as follows :—In starting steam 
18 first admitted into the lifting nozzle before alluded to, 
which lifts the water and delivers it into the combining 
hozzle, and the steam from the forcing nozzle gives it suffi- 
Clent impetus to pass through the discharge nozzle P into the 
boiler, while in case of temporary interruption of either the 
Water or steam supply the injector clears itself through the 
8ap and flap. Another highly important feature of this type 
of injector is the means of ensuring a closed overflow, which 
18 rendered necessary by the high temperature of the delivery 





water—frequently 250 deg. Fah. If the locking is effected 
by hand, temporary interruptions of the jet are difficult to 
deal with, and the steam is liable to blow back into the water 
supply tank, and may cause the feed water to rise to a tem- 
perature too high for the injector to deal with. Messrs. 
Davies and Metcalfe have devised an automatic overflow 
valve, shown in Fig. 3. The apparatus consists essentially of 
the valve Q, which seals the overflow chamber, and the small 
piston R, which is incommunication with the delivery of the 
injector and acts through the lever 8 on to the valve Q. 
When the instrument is working, the pressure in the delivery 
chamber, acting on the small piston R, forces the valve Q on 
to its seat and closes the overflow. If the jet breaks from 
any cause, the pressure on the piston R is reduced, and allows 
the overflow valve Q to open. 1t remains open until the 
injector restarts, when the action just described is again 
automatically performed. 

A further feature of this injector is the additional water 
passage T communicating with the first overflow chamber. 
At certain pressures and temperatures a partial vacuum is 
formed in this chamber, and is utilised to draw in an addi- 
tional supply of water. A back-pressure valve U is provided 
in the passage to prevent the blowing back of the overflow 
into the water supply tank. In the general view of the 
injector, shown in Fig. 1, it will be observed that the 
apparatus is entirely self-contained, having steam stop valve, 
delivery stop valve, back-pressure valves, warming screws, &c. 
It will also be observed that by taking off the cap at the top, 








IFig. 3—AUTOMATIC OVERFLOW VALVE 


all the nozzles can be withdrawn from one end for c earing 
purposes, and without breaking any joints. The makers 
claim that these injectors may be used to advantage and 
economy on locomotives when the feed water is heated by 
steam, to save blowing off from the safety valves while in 
stations, running down banks, &c. 

We have had an opportunity of witnessing the operation of 
a 10 mm. injector of this pattern at Messrs. Davies and 
Metcalfe’s works. The temperature of the feed water was 
120 deg. Fah., and the steam pressure in the boiler 2101b. 
The water was lifted 5ft., and delivered into the boiler at 
236 deg. Fah. The injector proved its automatic action when 
either the water or steam was temporarily ‘‘ knocked off’’ by 
commencing to work again immediately when the supply was 
renewed, without any adjustment or manipulation. 


CROSS-RIVER ACCOMMODATION AT 
GLASGOW. 

THE numerous schemes that were launched early in the 
year with a view to solving the problem of additional, and 
greatly needed, cross-river communication at Glasgow, 
although continuing to receive attention, are still schemes 
only. The Committee appointed by the Glasgow Corpora- 
tion, recognising the great importance of the subject, are 
giving consideration to the various proposals which, indeed, 
have still a tendency to grow in numbers. Naturally, 
perhaps, the question of tramway routes, and cross-river 
facilities for the same, is largely an element in their purview 
of the problem. This hinders a satisfactory finding, especi- 
ally as the proposals which the Clyde Trustees just as 
naturally look favourably upon are less concerned with 
tramway considerations than with preserving, and even 
enhancing, the capacities of the harbour for shipping, and at 
the same time contributing to the speedier communication 
between the docks on the north side of the river and those on 
the south for both vehicular and passenger traffic. Mean- 
time the Trustees are seriously considering a less costly, more 
convenient, but very partial alternative. There has long 
been a prevalent feeling that the present low-level steam 
‘* horse-ferry ’’ at Govan was not fulfilling its full usefulness 
on account of the steep incline approaches on both sides of 
the river, and some years ago schemes were promoted for 
providing a high-level ferry, from which, however, nothing 
resulted. The new high-level vehicular ferry at present 
being built by Ferguson Brothers, Port Glasgow, which has 
much more accommodation than the existing ferry, is 
intended to take up duty at Finnieston, and it is suggested 
that the latter should be transferred to serve at the Govan 
crossing. In this way the only cost would be for high-level 
quay recesses, or staging, on each side of the river. It is 
hoped that the authorities of the burgh of Govan will 
co-operate with the Clyde Trust in carrying out the proposed 
scheme, and a committee are at present preparing a report 
upon the feasibility and cost of the change, which, if carried 
out, should to some extent relieve the present congestion of 
harbour traffic. 








OBITUARY. 


DR. HERMANN WEDDING. 


By the death of Dr. Hermann Wedding, on the 7th inst., 
the world’s iron trade loses its most eminent authority on 
scientific metallurgy. As professor at the Berlin School 
of Mines, he trained many successive generations of 
German ironmasters, and by his numerous published 
works he did much to advance the knowledge of iron and 
steel. He was an honcrary member of the Iron and 
Steel Institute, and contributed numerous papers to its 
proceedings. In 1896 he received the Bessemer Gold 
Medal, a distinction that he valued more highly than 
the numerous decorations conferred upon him in various 
countries during his long and honoured career. 





THE PRANCO-BRITISH EXHIBITION. 


We give below a list of French firms which have 
decided to exhibit their manufactures in Group IV. at 
the forthcoming Franco-British Exhibition at Shepherd's 
Bush. This group, whieh is one of the most important 
inthe Exhibition, is divided into eight classes, as follows :— 

Class 19.—Steam Engines. 

Class 20.—Other Prime Movers. 

Class 21.—Various Mechanical Appliances. 

Class 22.—Machine Tools. 

Class 22 bis.—Naval Construction. 

Class 33.— Materials connected with Oversea Commerce. 

Class 55.—Materials and Processes connected with 
Food Supplies. 

Class 63.—Metallurgical Products. 

When the Exhibition was first proposed, tae French 
manufacturing firms evinced a certain amount of hesita- 
tion about entering the lists against the manufacturers on 
this side of the Channel. However, thanks in large 
measure to the energetic action of Monsieur Jules 
Niclausse, President of the French Section of Group IV., 
who has exerted all his influence, this hesitation was 
overcome. This gentleman, whose name is so well 
known in this country, urged that the Exhibition had for 
its object, not so much to provide French*firms with 
goods from this country, as to show that in England the 
French might advantageously find a market among the 
large body of foreigners who would visit the Exhibition 
with a view to obtaining something they wanted. 

GROUPE lV. 
CLASSES 19-20 (combined). 

Baudry de Saunier, 20, Rue Duret, Paris. 

Regenne Lamotte 30, Rue Mozart, Paris. 

Association Pari: .ne des Propriétaires d’Appareils & Vapeur 
(Monsieur Compérs Dr.), 66, Rue de Rome, Paris. 

Vve. Demarigny, Edmond, 62, Boulevard de la Gare, Paris. 

H. Dunod and E. Pinat, 49, Quai des Grands Augustins, Paris. 

es chauffeur du Chemin de Fer du Nord a Louvroil 
Nord). 

stablic Fréres et Louis Establie, 11, Quai Valmy, Paris. 

Godard-Desmarest, 9, Rue Ballu, Paris. 

H. D. Grange, 38, Rue Notre Dame de Nazareth, Paris. 

F. Jaban, 16, Rue de la Station &4 Courbevoie (Seine). 

Lemaignen, Robert, 30, Rampe Saint-Hilaire, Rouen (Seine- 
Inférieure). 

Mera (Moteurs Charron), Dr. de la Société Générale des Industries 
Economiques Moteurs Charron, 40, Rue Laffite, Paris. 

Niclausse, J. et A, 24, Rue des Ardennes, Paris. 

Société de Laval, 48, Rue de la Victoire, Paris. 

Stofft, Albert, 167, Rue d’Allemagne, Paris. 

Champesme, Alexandre, 5, Rue de la Vieuville, Paris. 

Ch. Janneau, 73, Rue Pigalle, Paris. 

Hebert Roger, 10, Rue Carnot & Versailles (Seine-et-Vise). 

Laurent-Paty, 17, Rue Gérando, Paris. 

CLass 21. 

Cie pour la Fabrication des Compteurs et Matériel d’Usines 4 
Gaz, 27, 29, 31, Rue Claude-Vellefaux, Paris. 

A. Domange et Fils, 74, Boulevard Voltaire, Paris. 

Henry Hamelle, 23, Quai Valmy, Paris. 

Jacques Mandet, 6, Rue de l’Ermitage, Paris. 

Les Fils de A. Piat et Cie., 85, Rue St. Maur, Paris. 

Charles Sebin, 4, Rue Morand, Paris. 

Parenty (Directeur de la Manufacture des Tabacs), 39, Rue du 
Pont Neuf & Lille (Nord). 

Syndicat des Mecaniciens, Chaudronniers et Fondeurs de France, 
94, Rue d’Hauteville, Paris. 

A. Pille (des Etablissements Dayde et Pille), 29, Rue de 
Chateaudun, Paris. 





Ciass 22, 
Panhard et Levassor, 19, Avenue d’lvry, Paris. 
E. Chouanard, 3, Rue de St. Denis, Paris. 
F. Thiry, 6, Rue de Tracy, Paris. 
Ricbourg, Albert, 19, Quai aux Fleurs, Paris. 
Jacquot et Taverdon, 58-60, Rue Regnault, Paris. 
Janet, Armand, 4, Rue Jacques Cceur, Paris. 
Lacheze, Emile, 17, Rue Jean de Cirey, Dijon (Cote d'Or). 
A. Bedoin 4 Sorgues ( Vaucluse). 
Lapipe et Wittmann, 143, Rue Oberkampf, Paris. 
Guilliet, Fils et Cie., Auxerre (Yonne). 
Dard, Louis, 34, Rue Pérignon, Paris. 
Brenot et Buronfosse, 53-55, Rie Servan, Paris. 
Etablissements Lejeune, 1, Impasse du Moulin-Joly, Paris. 
Bliss et Cie., 100, Boulevard Victor Hugo, St. Ouen, Seine. 
Crass 5%, 
Achekar, Michel, 10, Rue St. Lazare, Paris. 
Cusson Fréres et Cie., 4 Chateauroux (Indre). 
Douane, Maurice, 23, Avenue Parmentier, Paris. 
Durafort et Fils, 162 et 164, Boulevard Voltaire, Paris. 
G. Guere: et Cie., 72 Boulevard de la Gare, Paris. 
G. Jacquemin, Institut de Recherches, Malezville prés Nancy. 
P. Kestner, 7 et 9, Rue de Toul, Lille (Nord). 
Lapointe et Derain, 28, Rue Godefroy Cavaignac, Paris. 
Martine et Cie. & Paris, 2, Square Petrelle et a Lille (Nord). 
Renaud, Leveque et Cie., 37, Rue J. J. Rousseau, Paris. 
E. Ringuet, 120 et 134, Rue de Lyon, Paris. 
Savy, Jeanjean et Cie., 162, Rue de Charenton, Paris. 
Société Anonyme des Anciens Etab. Egrot, Rue Mathis, Paris. 
Société Anonyme des Etablissements A. Maguin 4 Charmes 
(Vosges). 
Soc. Anon. des Fourneaux Briffault, 74, Av. Parmentier, Paris. 
E. Vidal-Marty 4 Mautauban (Tarn et Garonne). 
Mollet-Fontaine & Paris, 191, Rue Saint Maur, et 4 Lille (Nord). 
Bernat, Henri, 4 Carnaux (Tarn). 
Brehier et Cie , 50 et 52, Rue de l’Ourcgq, Paris. 
Crepelle-Fontaine, la Madeleine lez Lille (Nord). 
Crass 22 bis. 
Société Anonyme des Ateliers-et Chantiers de Provence, 40, 
Chemin de la Madragne, Marseille (Bouches du Rhéne). 
Société Anonyme des Ateliers et Chantiers de la Loire, 11 vs, 
Boulevard Hausmann, Paris. 
Société Anonyme des Chantiers de St. Nazaire, 6 bis, Rue Auber. 
Société Anonyme du Temple, 8 bis, Avenue Pereier, Paris. 
Augustin Normand et Cie., 67, Rue du Perrey, Le Havre. 
Soc. de Construction des Batignolles, Av. de Clichy, Paris. 
Société Anonyme des Aciéries de la Marine et d’Homécourt, 98, 
Rue de la Victoire, Paris. 

Société Anonyme des Fonderies et Laminvirs de Biache St. Vaast, 
28, Rue Saint Paul, Paris. ; 
Compagnie des Forges de Chatillon, Commentry et Neuvs 

Maisons, 19, Rue de la Rochefoucauld, Paris. 
Monsieur H. Lefebvre, 10, Rue Erard, Paris. 
Messieurs Schneider and Cie., 42, Rue d’Anjou, Paris. 
Chantiers et Ateliers de la Gironde, 40, Rue d’Anjou, Paris. 
Forges et Chantiers de la Méditerrannée, 1, Rue Vignon, Paris. 
Messieurs Marrel Fréres, Rive de Gier. 
Société Anonyme de Commentry, Fourchambault et Decazeville, 
16, Place Vendéme, Paris. 
Hotchkiss and Cie , 21, Rue Royale, Paris. 
Javob Holtzer and Cie., 43, Rue des Marais, Paris, 
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THE COMBINATION SYSTEM OF RECIPROCAT- 
ING ENGINES AND STEAM TURBINES.* 


By the Hon. C. A. Parsons, C.B., F.R.S., D.Sc. M.A., Member 
of Council, and Mr. R. J. WALKER, Member. 


LN the early years of steam turbine design and development it 
became apparent that the turbine engine was capable of economic 
ally dealing with ratios of expansion far beyond the reach of any 
reciprocating engine whose limitations in this respect had been 
experimentally determined by many investigations. In 1889 the 
first condensing turbine of about 100 h.p. was designed for an 
expansion ratio of 100 by volume, the expansion being effected in 
two turbines of the double parallel flow type, the low-pressure 
turbine—Fig. 5, page 489—taking steam from the exhaust of the 
high-pressure at atmospheric pressure and expanding it down to 
1 1b. absolute. The str.king feature pemanteiael by this design was 
the very high estimated efficiency of this low-pressure portion. 
A separate low-pressure turbine was. not, however, actually con- 
structed till some years later. In 1894 a patent was taken out for 
the ‘‘combination ” of a reciproc.ting engine with a steam turbine 
whose object was ‘‘ to increase the power obtainable by the expan- 
sion of the steam beyond the limits possible with reciprocating 
engines.” The previous treatment of the steam is, of course, im- 
material, provided that its condition of pressure and wetness on 
reaching the engine are known. The first instance of a separate 
turbine worked from the exhaust of other turbines was in the 
Turbinia’s machinery in 1897—the pressure at entry of her low- 
pressure turbine was about 9ib. absolute, and the exhaust 1b. 
absolute. The slip ratio of her three shafts showed that the low- 
pressure tifrbine developed about one-third of the total horse- 
power obtained from the steam at 160 Ib. pressure, agreeing closely 
with calculations. 

In the year 1902 the combination of reciprocating engines 
exhausting into turbines was first put to a practical test in H.M. 
destroyer Velox. In this vessel two small reciprocating engines 
were fitted for cruising purposes, of such power that, in combina- 
tion with the main turbines, they would give an economical 
consumption at the speeds of 11 to 13 knots, the usual cruising 
speeds at the time the Velox was built. The arrangement of 
machinery consisted of one main high-pressure and one low-pressure 
turbine on each side of the vessel, each driving a separate shaft, or 
four shafts in all. The two small reciprocating engines were 
coupled at the forward end of each of the low-pressure turbines. 
For speeds up to about 13 knots, steam was admitted to the two 
reciprocating engines, and expanded down to about atmospheric 
pressure ; it then passed through the high-pressure, and thence 
through the low-pressure turbines to the condenser This 
combination gave excellent results at these cruising speeds. For 
speeds above 13 knots, however, the reciprocating engines had to 
be cut out and steam admitted to the turbines alone. With the 
advance of naval efficiency, the cruising speeds of war vessels have 
been increased, and in vessels subsequent to the Velox additional 
high-pressure turbines have been fitted, an arrangement which 
permits of good economy over a wide range of cruising speeds. It 
may be said that verhaps the most important field for the combined 
system of machinery as applied to marine propulsion is for those 
installations where the designed full speed of the vessel falls below 
the range suitable for an all-turbine arrangement, the reciprocat- 
ing engine working in the region of pressure drop where the 
conditions are best suited for it, and the turbine utilising that 
portion of the expansion diagram which the reciprocating engine 
is not able to utilise efficiently. 

It is generally well known that an all-turbine arrangement has 
not been advocated by us for ships where the designed speed falls 
below 15 or 16 knots, excepting in some specia] cases such as 
yachts ; and for vessels of moderate or slow speed, the combina- 
tion system of machinery appears to be eminently suitable. In a 
good quadruple reciprocating engine, the steam is expanded down 
to the pressure of release, about 101b. absolute, and gains in 
economy as the vacuum is increased up to about 25in. or 26in., 
whereas, in a turbine, it is possible to deal economically with very 
low pressure steam, and to expand this low pressure steam to a low 
absolute pressure corresponding to the highest vacuum obtainable 
in turbine practice. 

Figs. 1 and 2 show the effect of vacuum upon steam consumption 
as the result of tests carried out on a reciprocating engine and 
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Fig. 1\—Effect of Vacuum upon Steam Consumption of Triple- 
expansion Reciprocating Engine of 200 I.H.P. 


steam turbine respectively, from which it will be noted that, whilst 
the curve for the reciprocating engine gives the minimum con- 
sumption at between 25in. and 26in. vacuum, the curve for the 
turbine continnes to fall as the vacuum increases. 

Fig. 6, page 489, shows in diagrammatic form the advantage of 
the combined system of machinery. The total area of the diagram 
represents the maximum energy that could be obtained, theoreti- 
cally, from the steam, if it were expanded down to the pressure in 
the condenser. The area enclosed by lines A, B, C, D, and E, 
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Fig. 2—Effect of Vacuum upon Steam Consumption of Steam 
Turbine of 1000 K.W. Turbo-generator. 


shows the theoretical maximum energy realisable in a quadruple 
engine from 2001b. pressure to 26in. vacuum, and the area cross- 
hatched the additional energy that can be utilised in a turbine, 
but which cannot be economically used in a reciprocating engine. 

In a combinaticn system, the most suitable initial pressure for 
the turbine, or the dividing line between the reciprocating engine 
and the turbine, will greatly depend upon the conditions of service 
of the particular vessel taken. The reciprocating engine, or 
engines, could be designed to exhaust at a pressure of between 
8lb. and 161b. absolute, or even at —", higher pressure, if 
necessary, to meet the conditions required. From an estimate of 
the theoretical efficiency under the various conditions of pressure 
as set forth in the following table, it would appear, apart from any 
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practical considerations, that there is nothing to choose between an 
initial pressure at the turbine of between 7 lb. and 15 1b. absolute, 
any pressure within this limit appearing to give the most economical 
result. 
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In the case of a vessel which runs on service continually at or 


‘Tae Excivere™ 


AND CONDENSER, IN A COMBINATION 


about her designed full speed, an initial pressure of about 7 lb. 
absolute at the turbine appears most suitable. In a vessel which 
does part of her running at the designed power, and part at a 
passa sok Be reduced power, it is desirable to design the turbines 
so that the initial pressure would not fall below 7 Ib, absolute when 
running under the lower conditions of power. = 

It might be of interest at this stage to consider the disposition 
of the turbines in combination with reciprocating engines on board 
ship. The arrangement of the turbine, or turbines, depends 
greatly upon whether the vessel is to be fitted with single or twin- 
screw reciprocating engines. With a single reciprocating engine, 
one turbine, two turbines in “‘ series,” or two turbines in ‘‘ parallel” 
could be fitted, each turbine driving a separate shaft in addition to 
the reciprocator shaft. With twin-screw reciprocating engines, an 
arrangement of one turbine in the centre of the vessel, two 
turbines in “parallel,” or two turbines in ‘ series,” could be 
adopted. The arrangement which seems to commend itself 
generally to shipowners and builders, where twin-screw reciproca- 
ting engines are fitted, is the arrangement with the turbine on the 
centre shaft. 

In 1901] and the two or three following years, alternative schemes 
were prepared from time to time. Fig. 7, page 489, shows an 
arrangement which was prepared in 1901 of a single reciprocating 
engine in combination with two low-pressure turbines in ‘‘ series.” 
The indicated horse-power of this proposal was 1500, speed 114 
knots, and loaded displacement 5300 tons. Fig. 8, page 489, shows 
another arrangement of one reciprocating engine and a turbine on 
one side of the vessel. The indicated horse-power of this vessel 
was 1200 total, and the speed 10 knots. The turbines in each 
proposal were designed for about 25 per cent. of the power, and 
the reciprocating engines the remainder, the turbines taking the 
steam from the reciprocating engines at 7 lb. absolute pressure. 
It was estimated that the combination as applied to cargo vessels 
would be about 15 per cent. to 20 per cent. more economical than 
the ordinary triple-expansion engines usually fitted to this class of 
vessel. Owing to the — development of the turbine industry 
for high-speed work, an 
paid to this branch of the business generally, the development of 
the combination system fell more into the background than its 
merits and the wide scope of its application would seem to have 
deserved. About two years ago, at the suggestion of Sir William 
White, designs were prepared of a combination system as applied 
to the intermediate type of liner of moderately large power and 
speed, and since that time numerous designs have been prepared 
for various types of vessels of speeds ranging from 13 to 16 knots. 


the attention which was, in consequence, | 


—— 
weight cargo. Then, again, if we take the indicated horse. 
of 8300 for the combination, and assume that quadruple ean 
and boilers were required to give an equivalent power, i 
total weight of machinery would be, roughly, 160 tons, in addi 
| toan increase of about 12 per cent. in coal consumption Pep 
same power. Fig. 9—page 489—shows an arrangement of t ne 
| quadruple engines igs oe to particulars given in colin 
of the following Table. Fig. 10—page 489—shows an arranger mA 
of twin triple-expansion engines, working in conjunction with te. 
| low-pressure turbines, as set forth in column B, the reciprocatine 
engine on each side exhausting into a turbine. By this arrange 
ment an independent set of engines is obtained on each side of . 
vessel. Fig. 11 shows an arrangement of four-crank triple-ex * 
sion engines and one low-pressure turbine, as set forth in cleat 
In arrangements shown in Figs, 10 and 11, page 489 i. 
manceuvring in and out of port, suitable arrangements are make 
for changing the flow of steam of the low-pressure cylinder 








Fig. 3-ARRANGEMENT OF PISTON TYPE CHANGE VALVES BETWEEN THE RECIPROCATING ENGINE, TURBINE, 


SYSTEM WORKED FROM MAIN ENGINE 


exhaust of the reciprocating engine from the turbine to the 
condenser. This can be done in two or three ways. One method 
is to have an ordinary change valve of the piston type, or ordinary 
double-heat spring loaded valve actuated by links connected to the 
weigh shaft of the main engine, which would automatically change 
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the flow of steam to the c »ndenser when the engine was reversed. 
With this arrangement, when going ahead on one side of the ship, 
the steam from the reciprocating engine would: flow through the 
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Fig. 4-ARRANGEMENT OF 
AND CONDENSER, 


By the courtesy of Messrs. Swan, Hunter and Wigham Richard- 
son, who, for a considerable period, have taken much interest in 


are given of the comparative sizes of engines, power, &c., of the 
‘‘combination” as compared with twin-quadruple engines, for a 
proposed steamer of 490ft. in length, 13,600 tons displacement, 
7200 indicated horse-power, and 154 knots speed. In the com- 


Table, it may be mentioned that in this particular inquiry the 
shipowners wished to have the advantage of the additional power 


as for the twin-quadruple engines. In some instances an increase 
in speed might not be desired, in which case the boilers and 
engines could be reduced in size by the estimated amount of saving 
in consumption, so that the total indicated horse-power of the 
combination did not exceed that required with twin-quadruple 
engines. This would considerably reduce the total weight of 
machinery, and also the bunker capacity for a given distance. 
This saving in the weight of the machinery and in the bunkers 
would enable the vessel to carry an equivalent addition in dead- 





this combination of machinery, the figures in the annexed table | 


bination proposals set forth in columns B and C in the following | 


and increase in speed of the vessel on the same coal consumption | 


Swain Sc 


DOUBLE BEAT CHANGE VALVES BETWEEN THE RECIPROCATING ENGINE, TURBINE, 
IN A COMBINATION SYSTEM WORKED FROM THE MAIN ENGINE 


| turbine ; but there does not appear to be any objection to this, 
| even if we consider the twin-screw reciprocating arrangement with 
|a single turbine on the centre shaft. It might be rather an 
| advantage, than otherwise, to allow the steam from the engine 
| going ahead to pass through the turbine, as the centre propels 
| revolving would accelerate the feed of water'en the rudder, neh 
| augment the turning power of the vessel. Figs. 3 and 4 show sue’ 
arrangements. ; , 
Another method would be to work these valves independently 
| of the main engines, actuated by a hydraulic engine, or by _ 
ordinary steam-driven reversing engine. With this arr sogeqneg’ 
| the low-pressure turbine ‘would be cut out altogether, and a 
| reciprocating engine would exhaust to the condenser whether 
| going ahead or astern during manceuvring. t 
| Enough has perhaps been said as to the general arrangemen 
and estimated economy obtainable in the combined systems 
now it-may be of interest to refer to the general application © 


system, ; . 
| "Phe development of the combination is already rapidly — 
| place on land, where the exhaust steam from non-condensing 
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OF COMBINATION OF TWIN TRIPLE EXPANSION ENGINES AND 
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engines, especially the winding engines at collieries, and rolling 
and mill engines, is being utilised in low-pressure condensing 
turbines. There are, at the present time, some twenty-four of 
these installations of the Parsons type delivered, working, and 
under construction, ranging from 125 kilowatts to 1250 kilowatts, 
representing a total brake horse-power of about 17,000. In most 
cases the exhaust steam is supphed to the low-pressure turbine at 
15 1b. absolute pressure, and a vacuum of 28in., and under such 
conditions about an equal amount of power can be obtained from 
the turbine as from the non-condensing reciprocating engine, 
thereby doubling the power of the plant without any further 
consumption of fuel. From severai tests made with these exhaust 
turbines on land, a consumption of about 341b. per kilowatt hour 
can be obtained in a 500-ki!owatt machine with an initial pressure 
of 15lb. or 161b. absolute to 28in. vacuum. With regard to 
marine installations, the combination is being fitted to a large 
vessel at present under construction at the works of Messrs. 
Harland and Wolff for the Montreal trade of the Dominion Line. 
The arrangement of machinery in this vessel is substantially as 
described in column C of the table previously referred to, viz., 
twin four-crank triple-expansion engines exhausting into one low- 
pressure turbine driving the centre shaft. 

Messrs. W. Denny and Bros. are also at present building a vessel 
for the New Zealand Shipping Company, which is being fitted with 
the combination system of twin triple-expansion engines and one 
low-pressure turbine. This vessel is an exact repeat of two other 
vessels Messrs. Denny have built for the same owners, except as 
regards type of engines. 

In addition to the above, the Turbinia Works, in conjunction 
with Messrs. A. Stephen and Sons, of Glasgow, are fitting the 
combination system to the yacht Emerald. In this vessel, which 
was one of the first to be fitted with an all-turbine arrangement, 
it is intended to make some modifications to the existing arrange 
ment of machinery by introducing a reciprocating engine on the 
centre shaft in lieu of the high-pressure turbine at present in the 
vessel. This engine will be of the high-speed enclosed self 
lubricating type, and is now being constructed by Messrs. J. 8. 
White and Co. It is designed to exhaust into the two low 
pressure turbines at about 15 lb. absolute pressure, the dimensions 

1 QQ : 
of the engine being —— me 30 and revolutions about 350. It is 
expected that this vessel will be ready for trials in about four 
months’ time. 





BritisH [koN TRADE AssociaTION.—The annual general meeting 
of the British Iron Trade Association takes place on Thursday, 
May l4th, at 3 p.m., at the Westminster Palace Hotel, Mr. A. 
Findlay presiding. 

LECTURES ON ‘Suction Gas PLANTS.”—A special caurse of 
lectures upon this subject has been arranged to take place at the 
East London College—University of London—Mile End-road, E. 
The lectures will deal with the subject from a practical and 
descriptive point of view. Members, associate members, and 
students of the Institutions of Mechanical, Electrical, and Marine 
Engineers are invited to attend. The lectures will be delivered by 
Professor C. A. Smith, B.Sc., at 8 p.m., on Wednesdays, May 7th, 
June 3rd, and June 10th. Applications should be made at once 
fer tickets to the Registrar, East London College, Mile End- 
road, E. 

THE CONCRETE INSTITUTE.—An association which has been 
named **The Concrete Institute” has been formed under the 
presidency of the Earl of Plymouth, C.B., and the vice-presidency 
of Sir W. H. Preece, Sir Henry Tanner, and Sir William Mather. 
The secretary is Mr. H. Kempton Dyson, and temporary offices 
are at 1, Waterloo-place, Pall Mall, London, 8. W. the objects of 
the Institute are :—(a) To advance the knowledge of concrete and 
reinforced concrete, and direct attention to the uses to which 
these materials can be best applied ; (4) to afford the means of 
communication between persons engaged in the design, supervision 
and execution of works in which concrete and reinforced concrete 
are employed, excluding all questions connected with wages and 
trade regulation ; (c) to arrange periodical meetings for the pur- 
pose of discussing practical and scientific subjects bearing upon 
the application of concrete and reinforced concrete, and to conduct 
such investigations and to issue such publications as may be 
deemed desirable. The Institute consists of members who have 
one or other of the following qualifications:—(a) Persons pro 
fessionally or practically engaged in the application of concrete or 
reinforced concrete and the production of their constituents ; (/) 
persons of scientific, technical or literary attainments specially 
connected with the application of concrete, reinforced concrete 
and their constituents. There is also a roll of ‘special sub 
scribers,” comprising public authorities, corporations, public 
companies and firms, &c., desirous of assisting in the work of the 
Institute. The council of the Institute comprises a president, 
four vice-presidents, a chairman of the executive, a general secre- 
tary, a treasurer, and twenty members of council. A proportion 
of the council retires annually, and the vacancies are filled by 
postal ballot. Arrangements for meetings, the selection and 
publication of papers, and all technical matters, investigations, 
tests, questions of management, &c., are in the hands of the 
council. Further particulars may be obtained from the secretary. 

Royat INstTitTuTION.—The annual meeting of the members of 
tie Royal Institution was held on Friday afternoon, the Ist of 
May, Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. The annual report of the Committee of Visitors 
for the year 1907, testifying to the continued prosperity and 
efficient management of the Institution, was read and adopted, 
and the report on the Davy Faraday Research Laboratory of the 
Royal Institution, which accompanied it, was alsoread. Forty-one 
new members were elected in 1907.. Sixty-three lectures and 
nineteen evening discourses were delivered in 1907. The books 
and pamphlets presented amounted to about 203 volumes, making 
with 693 volumes—including periodicals bound—purchased by the 
managers, a total of 896 volumes added to the library in the year. 
Thanks were voted to the President, Treasurer, and the Honorary 
Secretary, to the Committees of Managers and Visitors, and to the 
Professors, for their valuable services to the Institution during the 
past year. The following gentlemen were unanimously elected as 
officers for the ensuing year :— President, the Duke of Northumber- 
land; Treasurer, Sir James Crichton-Browne; Secretary, Sir 
William Crookes; Managers, Sir Thomas Barlow, Bart., Sir George 
Darwin, the Right Hon. the Earl of Halsbury, Mr. W. A. B. 
Burdett-Coutts, Mr. Charles Hawksley, Dr. Donald William 
Charles Hood, Dr. Rudolph Messel, Mr. Henry Francis Makins, 
Mr. George Matthey, Dr. Ludwig Mond, the Right Hon. Sir John 
Fletcher Moulton, Mr. Alexander Siemens, the Right Hon. Sir 
James Stirling, the Right Hon. the Earl of Rosse, and Sir William 
H. White; Visitors, Mr. Arthur N. Butt, Mr. Dugald Clerk, Mr. 
Charles A. Ballance, Mr. John B. Broun-Morison, Mr. Edward 
Dent. Mr. John Cameron Graham, Dr. James Dundas Grant, 
Mr. Charles Edward Groves, Sir Henry Harben, Major E. H. Hills, 
Mr. John List, Mr. Robert Mond, Mr. Francis Lys Smith, Mr. 
James Swinburne, and Lieut.-Colonel Sir Frederick Nathan. A 
general monthly meeting of the members of the Royal Institution 
was held on the afternoon of the 4th inst., Sir James Crichton- 
Browne, Treasurer and Vice-president, in the chair. Ear] Fitz- 
william, Dr. J. O’Conor Donelan, Mr. H. E. Donnithorne, Miss 
Helen Douglas, Mr. W. L. Dunn, Miss Farrer, Mr. H. E. Harrison, 
Mr. R. C. B. Kerin, Mrs. Carl Meyer, Lady O’Hagan, and 
Mr. H. T. Perkins were elected members, The special thanks of 
the members were returned to Mr J. Y. Buchanan, F.R.S., for his 
donation of £100 to the fund for the Promotion of Experimental 
Research at Low Temperatures. A _ resolution of condolence 
with the Duchess of Devonshire on the decease of the Duke of 
Devonshire was passed. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Steel Quiet. 

Sree. is in only small demand, both semi-finished and 
sections, Staffordshire mild steel angles are quoted £6 1s. 3d. to 
£6 6s. 3d.; joists, £6 5s. to £6 15s.; girder plates, £6 10s. to 
£6 15s.; and mild steel engineering bars, £6 17s 6d. to £7 2s. 6d. 
Sellers quote £4 15s. to £4 17s. 6d. for Bessemer sheet bars, with 
the same for Siemens, though prices for both descriptions are con- 
siderably shaded. 


Manufactured Iron. 

Keen competition in bar iron is still reported from the 
Continent. Unmarked bars are quoted £6 10s, to £6 12s. 6d., 
second grade of the “lists” houses £7 10s., and marked bars 
£8 10s. Reports to hand from Brussels state that efforts to form 
a bar iron syndicate have not been successful, although an 
informal understanding has been arrived at to quote not below 
110 marks for parcels up to 100 tons, or 1074 marks for larger 
orders. ‘The Austrian iron cartel have resolved to reduce prices 
for sheets and for bar iron a further 1 kroner per ton in order to 
meet German competition. Galvanised corrugated sheets, f.o.b. 
Liverpool, are still quoted this week for 24-gauge £12 10s, per ton, 
whilst plain sheets are—singles, £7 7s. 6d. to £7 10s.; doubles, 
£7 10s. to £7 12s. 6d.; and trebles, £8 2s. 6d. to £8 5s. Gas strip 
is in quiet demand at £6 15s, to £6 17s. 6d. The call for hoops is 
moderate, and they are quoted £7 10s. 


The Pig Iron Depression. 

The quietude in pig iron is unrelieved, but stocks generally 
are low, and, should demand improve, the situation is favourable 
for recovery. A little business has recently been done in 
Northamptons at 49s. to 49s. 6d. There are reports of No, 3 
Derbyshire foundry iron being quoted at 48s. per ton, and No. 4 
at 1s. 6d. less than this. The Lincolnshire Pig Iron Association, 
at a recent meeting, redeclared their No. 3 foundry at 47s. 6d. on 
trucks. Staffordshire cinder forge pig iron is quoted 48s.; part 
mine, 52s, to 54s.; best all-mine, 80s. to 85s,; and cold-blast, 110s. 


Zinc. 

Professor Thomas Turner, on Tuesday, at Birmingham 
University, gave the second of a series of lectures on brass and 
other metals, in connection with the Workers’ Educational Union. 
He observed that zinc was stated to have been met with in the 
ruias of Cameros, which was destroyed by the Romans about 
B.C. 500, but its discovery was generally attributed to the Middle 
Ages, as it was first described about the year 1550. It was 
obtained from China and India until about 1721, when the manu- 
facture was introduced into England. The modern process was 
developed in Belgium and Silesia about a century ago, there being 
two modifications of the same essential ideas. Europe still led the 
way in zinc manufacture, and Great Britain raised a considerable 
quantity of zinc ore, but the United States was rapidly developing 
its zine production. The purest kind of zinc was re-distilled ; 
then virgin spelter ; after that came re-melted zine ; and lastly 
the hard zinc from galvanising works and similar sources. The 
distillation of zinc was costly in fuel, labour, and materials, but 
hitherto no really satisfactory substitute for that method had been 
devised, although much attention had been directed to blast 
furnaces and electric processes. 


Aluminium. 

The increasing use and diminished cost of aluminium were 
also referrred to by Professor Turner, who characterised that 
metal as one which, after disappointing many inventors, appeared 
now to be beginning to take its proper place. Fifty years ago the 
aluminium prepared by Deville was worth more than its weight in 
gold. The Birmingham district did its share in the next stages in 
development, Webster’s works at Yardley Wood and the Alu 
minium Company’s at Oldbury being each in its turn remarkable 
But the electric reduction process had displaced all others, and 
though the business was of the nature of a trade combination, the 
output had increased, so that in 1907 nearly 20,000 tons of alumi- 
nium was produced, and it could now be purchased at the rate of 
slightly less than Is. per lb. The abundance of zine and the 
cheapening of aluminium had gone a long way towards making up 
the world’s shortage of tin. 


Dudley’s Electrical Progress. 

Ata monthly meeting of the Dudley Town Council on 
Monday, the chairman of the Streets, Tramway, and Lighting 
Committee—Alderman G. H. Dunn—announced the progress of 
the electrical undertaking for the year-ending March last. He 
stated that the total number of units generated was 2,203,097, 
being an increase of 211,193, ascompared with the previous twelve 
months. The units sold numbered 2,022,207, or an increase of 
210,014. This improvement was made up as follows :—Trams, 
84,666 ; private lighting, 30,471 ; motors, 94,071 ; public lighting, 
806. There had, it was explained, been an enlarged expenditure 
during the year of about £200 in connection with the boilers. The 
total revenue charges amounted to £6807, as compared with £6461 
the previous year. The charges on capital account were £5461, as 
compared with £5176 ; and the total production costs were £12,448, 
against £11,637. The income for the year showed an augmenta- 
tion of £1087. The gross profit was £5985, or an increase of £741, 
compared with that for the previous year ; and the net profit was 
£344, compared with £68. 


Sewerage Works at Tipton. 
A Local Government Board inquiry has been held at 
Tipton into an application by the Tipton District Council for 
powers to borrow £53,578 for sewerage improvements. The 
amount is made up as follows:—Purchase of land, £1055 ; exten- 
sion of outfall works, £24,055 ; a sewerage scheme, £28,469. 


North Shropshire Light Bailway. 

At a meeting of the Shropshire County Council, it was 
resolved to apply to the Light Railway Commissioners for powers 
to advance £2000 to the North Shropshire Light Railway Company. 
It is proposed to re-open the old Potteries line as a light railway 
at a cost of £30,000 or £40,000. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


Pig Iron on the Down Grade. 

THERE was a large attendance on the Jron ’Change on 
Tuesday, but buyers still maintain their attitude of caution in 
covering their requirements. Whilst it cannot be said that there 
is much in the nature of a “slump” in prices during the past 
week, it cannot be denied that quotaticns for pig iron are generally 
lower for prompt, with the exception of Mi dlesbrough, which 
continues excited owing to the speculative influences still at work. 
It was expected that the ‘‘squeeze” in Glasgow would have died 
out ere this, but cne or two men of experience on Change are of 
the opinion that it will continue much longer than those interested 
are aware of. Meantime, although stocks of Cleveland in Connal’s 
stores are increasing, Middlesbrough makers will not be averse to 
maintenance of the present state of things. Most sorts of other 
English and Scotch frends are 6d. and, in some cases, ls. per ton 





lower on the week, while for far forward delivery 2s. or less j 
talked about as having been paid. It is, however, diffidult to fetes 
an accurate judgment in face of the conflicting reports current 
It is quite certain that small quantities only are being picked up 
by either merchants or makers, and even for the small «quantity 
moving there is very keen competition. Forge iron, in sympathy 
with foundry, is quoted 6d. to 1s. per ton lower. ; y 


Finished Iron. 
There is only a very small trade passing, and it is remark. 
able that, as compared with steel prices, there has up to the 
present been no reduction in this department. 


Steel. 

While one or two makers report that they have had fair 
inquiries, it is very probable that the resultant business has been 
meagre. With regard to bars, the Lancashire Association has not 
up to the time of writing made any change, the recent meeting 
having been adjourned without any conclusion having been 
arrived at. It is said that Scotch bars are competing in this dis. 
trict with English. English billets can also be had at about 5s 
per ton under last week’s prices, but owing to certain co) ditions 
on the Continent foreign quotations are rather uncertain. 


Copper. 
Tough ingot and best selected show a slightly easier fe. 
ing on the week. Sheets have been reduced £2 per ton, but there 
is not much change in other respects, 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 60s. ; Lincolnshire, 
53s. 3d.; Staffordshire, 53s.; Derbyshire, 53s. 6d.; North ompton 
shire, 55s.; Middlesbrough, open brands, 60s. Id. to ti0s, 4d, 
Scotch: Gartsherrie, 63s.; Glengarnock, 62s.; Eglinton, tls. 6¢,: 
Dalmellington, 61s, 3d., delivered Manchester. West Coast 
hematite, 59s. 6d. to 60s.; East Coast ditto, 58s. to 58s. 6d., both 
f.o.t. Scotch, delivered Heysham : Gartsherrie, 61s. ; Glenzarnock 
60s. ; Eglinton, 59s. 6d.; Dalmellington, 59s. 3d. Delivered Preston: 
Gartsherrie, 62s.; Glengarnock, 61s.; Eglinton, 60s. 6d.; Dalmel 
lington, 60s. $d. Finished iron: Bars, £7; hoops, £7 12s. 6d,: 
sheets, £8 5s. Steel: Bars, £6 10s.; hoops (official), £7 15s. ; sheets, 
£7 17s. 6d.; boiler plates, £7 12s. 6d.; plates for tank, girder, and 
bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 12s. 6d, to 
£4 15s.; foreign ditto, £4 7s. 6d. Copper: Sheets, £73; tough 
ingot, £61 10s. to £62; best selected, £62 per ton. Copper tubes, 
94d.; brass tubes, 74d.; condenser, 84d.; rolled brass, 6d.; brass 
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wire, 6}d.; brass turning rods, 64d.; yellow metal, 64d. per Ib. 
Sheet lead, unchanged, £16 5s. per ton. English tin ingots, 
somewhat lower, £141 10s. to £142 per ton, 


Lancashire Coal Trade. 

There is a fair movement in domestic coal, with stocks on 
a small scale comparatively. Shipments continue good, but 
apparently they are more on account of old contracts, and in this 
department buyers are holding off somewhat. Slack is very quiet, 
and production is ahead of the demand. With diminishing 
requirements in the cotton districts, buyers should now be able to 
gain some advantage. Gas coal contracts are being placed on 
about the same basis as last year, but with a saving clause as to 
the Eight Hours Bill should it come into operation in the future, 


BARROW-IN-FURNESS, ‘Thursday, 
Hematites. 

The position of the hematite iron trade of this district has 
never been worse in its history than it is to-day. The demand is 
not only slow and quiet, but lifeless, with a tendency to even a 
less satisfactory state of things. The prospect all round looks very 
gloomy, and there is no silver lining to the cloud of depression 
which has so suddenly and unexpectedly set in. The make of iron 
is not much more than half what it was sit months ago, and then 
there was a demand for more metal than was being produced, and 
now makers cannot sell all the iron they make. The consequence 
is that some of the iron is now going into stocks at makers’ yards, 
and it is remarkable that none of it is finding its way into warrant 
stores, for the simple reason that there is no speculative value in 
it, and it is known that it is costing more to produce hematite 
to-day than makers can sell it for in the open market. The cost 
of raw material is relatively very high, and there does not seem to 
be any possibility of reducing it. Prices are at the rates at which 
they have stood for several weeks past —viz., 62s. for mixed Besse 
mer numbers, f.o.b. nominal, and 61s. 6d. net cash sellers of 
warrant iron, The absence of sales of the latter make it impos- 
sible to fix anything like accuracy of prices. Special hematites 
are in fair demand, but the trade doing in ferro-manganese and 
spiegeleisen is slow, and sales of scrap iron show a distinct falling 
off. Iron ore is very weak in tone. (Good average sorts are at 
about 12s. per ton net at mines, with 10s. for lower grade iron. 
The best hematite ore in the district is, however, fetching |ss. per 
ton. Foreign ores are in very small demand, as the local supply 
is adequate to the requirements of the smelters in the district, 
and, in addition to that, some 1500 tons are shipped from this to 
other districts every week. 


Steel. 

There is still a very marked state of depression in the 
steel trade, and the orders which have been booked lately show 
that the market is in a very unsatisfactory state. The rail plate 
and merchant mills at Barrow are doing nothing, and it looks from 
present indications that they will remain idle for a long time to 
come, as it is felt to be no use working these mills except at full 
operation in every department. ‘The two steel works higher up 
the coast are only moderately employed. The hoop mills at 
Barrow are working, but not on full time. 


Shipbuilding and Engineering. 

The shipbuilding trade is depressed with respect to the few 
orders held, and the prospect of getting new orders is being dis- 
counted by the lockout which has taken place. Engineers are not 
doing much new business, and they do not expect orders of any 
moment for some months to come. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week atnounted to 8950 tons—iron 3640 tons, and steel 5310 
tons—against 6799 tons in the corresponding week of last year, an 
increase of 215] tons. For the year to date the shipments aggre- 
gate at 171,240 tons, against 304,866 tons in the corresponding 
period of last year, a decrease of 133,626 tons. Coal and coke 
remain at comparatively high prices. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. 

Activity still prevails in the market for domestic fuel, 
both in South and West Yorkshire. The demand has been well 
maintained since the holiday stoppage, and merchants stocks 
having been low the severe weather which followed stimulated 
business, and postponed all prospects of the reduction anticipate 
at the beginning of May. In yearly contracts, of course, the 
customary summer stirulation of 1s. per ton in April came auto- 
matically intoforce. But in the general trade, apart from these 
yearly arrangements, the former quotations are maintained. - 
qualities, 12s, 6d. to 13s. per ton ; other descriptions from 10s, 3d. 
to 11s. 3d. per ton. The weather is the ruling factor, and any- 
thing like settled summer conditions would no doubt bring about 
concessions to buyers. 
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Steam Coal. 


Rather a stiffening tendency is perceptible in steam coal, 
, of the near approach of navigation, which, however, is not 


ie (Quotations are given as before—from 10s, 6d. to 11s. per 
ton. The trawling companies are reported to have been successful 
in making arrangements in some Instances - almost exclusively for 
Grimsby at rather easier terms than ithe declared maximum of 
10s. 6d. per ton for Barusley hards. The export business from 
Hull and Grimsby, as given in the latest published returns, shows 
, considerable falling off as compared with the corresponding 
period of last year. From Hull, for the week ending 28th April, 
the weight was 44,863 tons; for the similar week of last year, 


g8{ tons. Rotterdam, taking $250 tons, was the chief foreign 
market upplied from Hull, Stettin coming next with 5894 tons. 
From Grimsby, for the week ending May Ist, the weight was 
91,205 tons, compared with 56,514 tons for the corresponding week 
of 1907. Gothenburg took first place with 3583 tons, Cronstadt 
being se¢ ond with 2608 tons. 


ity 


Gas Coal, Coke, &c. 


a 
Gas coal buyers still hold from contracts. More progress 
has been made towards arrangements in Durham, and it would be 


satisfactory to hear of further contracts being placed in the South 

Yorkshire and North Derbyshire districts than what have already 

been made No change to report in coke, which is quoted at 

12s, 3d. to 12s, 9d. per ton for best washed, and 11s, to 12s. per 

ton for unwashed. Slacks are in good request at former rates. 
The Iron Market. 

Hematite prices remain a3 last week officially, but makers 
are disposed to meet buyers for forward delivery in view of the 
shipbuilding crisis, shipments also at present being not nearly so 
large. Local irons keep up in price, and not much is being put in 
stock, but demand is mainly to meet current requirements 
Hematites are quoted officially at 70s. to 72s. per ton for West 
Coast, and 64s. to 66s. per ton for Kast Coast, both net, delivered 
in Sheffield and Rotherham. The Lincolnshire lronmasters’ 
Association made no alteration in their prices of pig iron last 
Friday. (Quotations, therefore, remain as follows : ’ 
Als. pet ton; No. 4 foundry, 50s. 6d. per ton; No. 4 forge, 50s 
per ton ; No. 5 forge, mottled, white, and basic, per ton, all 
net. In Derbyshire iron prices are unchanged at 53s. 6d. per ton 
for No. 3 foundry, and 52s, 
little more business is reported, owing to people having held off 
long us they could. 





as 


Bars, Sheets, and Billets, 

The South Yorkshire Bar Association made no change in 
prices at their meeting this week. Bars, £7 to £7 10s. per ton ; 
sheets, £9 to £0 10s. per ton; Bessemer billets, £7 10s, per ton ; 
Siemens-Martin billets, £8 per ton, 


Steel and Heavy Industries. 
The local steel trade of all grades is very quiet. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Shipwrights’ and Joiners’ Strike. 

THE situation with respect to this labour difficulty has 
become graver, for after the men on the North-East Coast have 
been on strike for fifteen weeks against what all the other men 
employed at the shipyards considered a reasonable reduction 
of wages, the federated employers throughout the country have 
taken the course of locking out all the shipwrights, joiners, 
drillers and cabinetmakers engaged at their yards, on the ground 
that they supported the men on strike. Thus has been entered 
upon one of the greatest industrial struggles of the last ten years. 
Over 6000 shipwrights, &c., were previously engaged in the strike 
on the Tyne and Tees and at the Hartlepools, the Wear not being 
involved in the contest, as their rates were regulated by a Con- 
ciliation Board. The men’s societies were paying out to the 
strikers about £3000 per week, and the federations of trades unions 
£1500 more ; now the cost of the struggle to these societies will be 
at least £10,000 per week. The actual amount in dispute was not 
large. In the first instance the employers gave notice of Is. 6d. 
per week reduction in wages to all sections of men working at 
the shipyards ; this was agreed to by all except the shipwrights, 
joiners and drillers. These dissentients, however expressed 
their readiness to consent to a reduction of 1s. per week, 
but, of course, the employers could not treat them with 
more consideration than those who had accepted the reduc- 
tion; then the men’s executive suggested that the reduc- 
tion should be 1s. in January and 6d. in May; the masters were 
willing that the arrangement should be 1s. in January and 6d. in 
March, and the men’s executive recommended their constituents 
to accept this compromise. ‘They, however, refused, and a strike 
ensued, A national vote of the men engaged in these trades was 


| taken a fortnight ago, and it resulted in a rejection of the reduc- 


No. 3 foundry, | 


per ton for No, 4 forge, both net. A 


| reduction being accepted. 


The | 


shipbuilding dispute, of course, is a most depressing factor in the | 


situation. 
material for a considerable time, the position is made still worse 
by the deplorable state of affairs now reached. In ordinary cir 
cumstances a large amount of work is yielded to local trades from 
the shipbuilding yards in forgings and castings, as well as in files, 
tool steel, engineers’ tools, and other productions. 
like that now unfortunately existing is, therefore, a matter 
seriously affecting many departments of local manufacture. An 
early settlement of the trouble is anxiously looked for, 


The Lighter Tool Trades. 


Although there has been very little work in marine | 


| dispute is settled the question may 


A dispute | 


tion by 24,426 to 12,342, so that the employers had no alternative 
but to lock out the men all round, though it will be noted that 
under 40,000 voted out of a membership of over 100,000, An 
offer was made to submit the dispute to arbitration, butit wasknown 
by the executive that it was useless to vote on such a question, the 
employers having distinctly stated that they could not agree to 
the dispute being submitted to arbitration when so many trades 
employed by them had accepted the reduction. It was a waste of 
time putting such a question on the ballot paper, but it is stated that 
it was a piece of bluff to gain national trades union support. It 
second ballot 


obscured the issue, and it is believed that if a 
were taken as to whether the North-East Coast men shvuld 
weept the reduction or not it would result in favour of the 


It is stated that the Board of Trade 
are watching for an opportunity to intervene; indeed, the 
Government officials on Wednesday had an interview with some of 
the leaders of both sides. The iron workers—the black squad 
are still working at the shipyards, for they have all accepted the 
reduction, but it is feared that they cannot be kept on for long, 
with the shipwrights and engineers idle. Probably pressure will 
shortly be brought upon the North-East Coast men by their 
confréres in other districts to settle the dispute as they themselves 
did by accepting the reduction. It is on the cards that before the 
be raised of the Clyde and 
North-East Coast wages being equalised ; at present the-men on 
the Clyde are receiving lower wages, and there is now no reason 
for that. An outcome of the general strike is in evidence at the 
Walker yard of Sir W. G. Armstrong, Whitworth and Co., where 
the apprentice platers, on Monday, struck work, and left the yard 
because they have been required to do drillers’ work at wages 
which they considered inadequate. This action is all the more to 





| be regretted, as this yard was about the only one on the Tyne that 


In these branches there is not quite so much to complain | 


of as in several other departments of what are locally known as the | 


lighter industries. There has been a lack of work in some of the 
trades, but generally the employment has been up to the average 
in edge tools, garden tools, shovels, spades, and hay forks, as well 
as in the various classes of agricultural implements and machinery 
parts made in the district. In their production, of course, dear 
fuel has been an adverse factor, but manufacturers who have 
been enterprising enough to meet competition by improved 
methods have benefited by the easier rates current for certain 
qualities of steels and the lower prices of iron. The large manu 
facturers of agricultural machinery are valuable customers to 
Sheffield firms in the finished iron and steel trades, which have 
been of late fairly well employed all round in this department of 
local industry. 


Cutlery and Plated Goods, &c. 
Complaint is made in various quarters respecting thes 


branches, which have generally been much less active than was 
anticipated would be the case at this time. With no improvement 





was busy. 


The Engineers’ Strike. 


The strike, which hes lasted for fully three months in this | 


district, is yet unsettled, but evidently the men are inclined to 


| end the difficulty, for at an important meeting held at Newcastle 


at home, there is also a shrinkage in the demand from distant | 


markets. Heavy requirements for steamship and hotel outfits 
have not been so frequent as could be desired, and there has, in 
consequence, been keen competition for such orders as were in the 
market, several of Which have been recently placed. The beginning 
of the seaside season has had some influence in the production of the 
medium qualities of household appointments in knives, forks, 
spoons, and aecessory table requisites. With anything like favour 
<n holiday weather, this branch would be stimulated consider 
aADly. 
cutlery, silver, and plated ware departments into a condition of 
satisfactory briskness. The export of sheep shears to Australia 
and America is reported to have diminished of late, and the trade 
with these markets in sheep shears is not expected to equal the 
average of former seasons. 


Proposed New Regulations for Grinding. 
\ conference on the subject of the new draft regulations 


on Tuesday there was under discussion a suggestion that the men 
should propose to the employers that work should be resumed at a 
reduction of 1s, per week on time rates, and 24 per cent. on piece 
rates, which was originally claimed by the masters, and that after 
operations are recommenced an arbitrator shall be called in to 
determine whether the reduction is justified by the state of trade. 
The result of this meeting has not yet been allowed to transpire. 


North-Eastern Railway Wages. 

The representatives of the men last week had an interview 
at York with Mr. Butterworth, the general manager of the North- 
Eastern Railway, but only two of the delegates, with Mr. Bell, the 
secretary, kept the appointment, it being intimated that the dele- 
gates’ mandate did not empower them to treat further. Thus 
nothing was done. It will be remembered that a meeting of the 
representatives of the compeny and the men took place on 
April 8th, when the company intimated that it could only discuss 
the all-grades programme through a Conciliation Board, and that, 
as the men had an objection to that provided by the Board of 
Trade settlement, the company offered a Board, the constitution 
of which would be more in accord with the men’s wishes. The 


| meeting was adjourned till April 30th, when it was expected that 


} 


Sut a general revival of activity is required to bring the 


the details of the proposed Board would be discussed. That the 
men’s representatives treated the officials of the company with 





| shortcomings in the home consumption. 





the producers are becoming somewhat anxious for orders. The 
outlook is, indeed, very unsatisfactory, which is not surprising 
when the condition and prospects of the shipbuilding industry 
are taken into account. hubie ore is nominally 15s. 3d. per ton 
c.i.f. Middlesbrough. 


Pig Iron Stock. 
The stock of Cleveland pig iron held by Connal’s at the 
end of April was 66,984 tons, a decrease for the month of 5668 
tons. During the latter part of the month the stock increased, 
for on the 18th the quantity held was only 61,690 tons—the 
smallest stock that has been reported for years. All the iron in 
the public stores, except 400 tons, is of No. 3 quality. 


Exports of Pig Iron. 

The pig iron shipments from the Cleveland district in 
Aprii were unsatisfactory for the first time since 1905. They did 
not reach the average of April over the last ten years, for they 
only amounted to 114,929 tons, that being 5354 tons or 44 per 
cent. less than the average. It was also 6553 tons or 54 per cent. 
less than in March, 1908 ; 62,968 tons or 554 per cent. less than 
in April last year ; and 16,410 tons or 13 per cent. less than in 
April, 1906 It will be remembered that the 177, tons ex- 
ported in April of last year was the largest quantity ever reported 
in a single month from the Cleveland district. The bad return for 
last month may partly be accounted for by the fact that only 
3000 tons of pig iron had to be sent to North America, whereas 
in April, 1907, the quantity was 42,974 tons ; while to Germany 
no more than 29,436 tons were forwarded last month against 54,486 
tons in April, 1907. To Italy the shipments were 5364 tons, 
against 10,764 tons in April, 1907; and to Scotland 51,817 tons, 
against 37,913 tons. The four months’ figures have this year been 
very much below those of last year—468,185 tons, against 582,497 
tons, but this year North America has had 5055 tons, as compared 
with 131,108 tons in the corresponding period of last year. 









Manufactured Iron and Steel. 

All the indications are unsatisfactory except in the rail 
department, and works generally are badly employed. Some pro- 
ducers state that they have not for twenty-five years found it so 
difficult to secure contracts. But they do not reduce quotations, 
as they do not believe that it would bring consumers forward. 
The plate and angle trades are most unsatisfactory, but that must 
be expected with the shipbuilding industry in such a condition, 
and the shipping trade no better. Over 100 steamers are lail up 
in the Tyne, and no more can now be accommodated, as every 
berth is full from Newcastle to Shields—twelve miles. Blyth is 
taking the surplus v s that the Tyne cannot accommodate. 
The Wear is well filled with idle shipping, and the number is 
increasing in the Tees. From Liverpool it is reported that there 
are 50 vessels Jaid up. The outlook for shipbuilders is therefore 
very unfavourable. 





Coal and Coke. 

A more cheering state of affairs prevails in the coal trade 
it does not show any of the depression that is so marked a charac- 
teristic in the iron and steel industries, and, indeed, all round. 
The demand for coal is extremely strong and active, especially 
where the export business is concerned, and that makes up for any 
Practically all that can 
be raised this month is already sold, yet there are plenty of 
inquiries, as well for forward as for prompt. Good shipments may 
be looked for over the next two or three months now that the 
Baltic season has opened. The London gas companies found the 
coalowners exceedingly firm, and they got pretty much what they 
asked for their coal. Concessions can hardly be expected for the 
contracts that have yet to be placed. Prices are not as high as 
they were in the spring of last year, but they are good. Best gas 
coals are at 11s. 3d., and seconds at 10s. 3d. Nevertheless, the 
Durham Coal Trade Conciliation Board has reduced the wages of 
the miners 24 per cent. the first reduction since February, 1906. 
Foundry coke is at 18s. per ton f.o.b., and furnace coke at 16s. 3d. 
per ton delivered, which is equal to the price paid at Middlesbrough 
works. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.), 
The General Business Outlook. 
THE prospects of business in the immediate future have 


| been rendered much iess satisfactory by the lock-out of the wood- 


| such scant courtesy is somewhat strange, seeing that they have for | 


for grinding, which have been framed by the Home-oflice, took | 


place at the Cutlers’ Hall, Sheffield, on the Ist inst, 
present represented sub-committees appointed by the Chamber of 
Commerce and the Cutlers’ Company, and also of the practical 
grinders and cutlers of the city. The Master Cutler presided. 
As a result of the discussion, it was found that there was no 
material divergence of opinion between the masters and men on 
the subject of the regulations. There was general agreement as 
to the desirability of improvement in the conditions under which 
the trade is carried on, but, on the other hand, it was considered 


that many of the draft regulations were unnecessary, and would | * 


Those | 


lead to wasteful expenditure for no good purpose. The Cutlers’ | 
Company and the Chamber of Commerce have already drawn up | 


reports on the proposed regulations, and one is also to be presented 
by the men, Further interchange of views, it is hoped, will lead 
to the adoption of regulations which will receive the support of 
= Pipe: generally, and another conference will take place 
snortly 


Cleaner Workshops. 

Dr. Seurtield, medical officer of health for Sheffield, 
secon y visited Solingen, the well-known cutlery-making town in 
og ny, with a view to investigate the conditions under which 

@ German ecutlers work. In his report, addressed. to the Health 


Cominittee of the Sheffield City Council, Dr. Scurtield points out | 


that the general death-rate among Sheffield grinders is more than 
three times as 
death-rate 


rate from consumption is more than twice as great. All 
authorities 


agreed that the great reduction in the Solingen death- 
rates had been brought about by the new Workshop Regulations 
of 1898. “There can be no doubt,” says Or. Scurfield, ‘‘ that 
clean workshops, with clean floors and windows, and efficient 
Spparatus to prevent the inhalation of dust, will bring about just 
4S great an improvement in the health of the workers here as has 
occurred in Germany.” 


great as among the Solingen grinders, while the | 


years been calling out for a Conciliation Board, and now when 
they could get such an organisation established they practically 
reject the offer. Owing to this attitude of the delegates, the 
adjustment of the matters in dispute between the company and 
the men has not been advanced at all this week. 


Cleveland Pig Iron. 


working operatives in the shipbuilding trade. The lock-out began 
on Monday, and has thrown idle about 6000 additional workmen 
on the Clyde, most of them having been engaged in shipyards in 
the neighbourhood of Glasgow. It is understood that the men 
locked out would have consented to a reduction of wages, but they 


| have been dismissed in common with their fellows in the other 


shipbuilding centres in consequence of the strike in the North of 
England. The effect of the addition of so many men to the list 
of unemployed, which was already very large, cannot but be 
serious, and if the dispute is prolonged, it is possible that the iron- 
workers and others employed in the shipbuilding and marine 
engineering works may also have to be discharged. It is hoped, 
however, that so great a calamity "may be averted by negotia- 
tions, which are apparently being set on foot. But the present 
obstruction to business is a matter of grave concern to numerous 
cognate industries more or less dependent on shipbuilding, and it 
is telling unfavourably on our markets for both raw and manu- 
factured articles. The arrangement of contracts in connection 


| with shipbuilding has been rendered impossible, and the evil 
effects of the lock-out threaten to’ be numerous and far-reaching. 


Business has been almost at a standstill this week, owing | 
to the unsettled and unsatisfactory condition of the warrant | 
market, coupled with the strikes, &c., in the allied trades, The | 
Cleveland pig iron business, in fact, is quite disorganised, and no | 
| one dare buy for delivery more than a few days ahead ; indeed, 


there are cases where the iron is bought one day for delivery the 
next, and again, steamers have arrived in the river before the iron 
was bought which they were chartered to carry—a state of affairs 
which is almost without precedent, and which is caused chiefly by 
the operations of speculators. It is pretty clear that there is a 
squeeze” in progress. Some of the speculators in February sold 


} at 


The Warrant Market. 

The abnormal condition of the warrant market referred to 
last week has apparently not beenovercome. Comparatively little 
business is being done, and the struggle between the operators for 
a fall in prices and the holders of warrants is not yet believed to be 
an end. The market was closed on Monday, which was a 


| Scottish bank holiday, and since then transactions on most days 


| have been few. 


Cleveland warrants at 48s. to 49s, per ton, for delivery in three | 
months, expecting that before delivery fell due they would be able | 


to cover at still lower figures. 


they are called upon to carry out their contracts they have to pay 
Sls. 6d. to 52s, cash for the iron, so that they must be heavy 
losers. The holders of warrants, knowing the predicament that such 


speculators are in, have put up the prices against them, and iron | 


being scarce in mekers’ hands, it cannot be bought by the ‘‘ bears 
for conversion into warrants. When the present stringency is 


| over there is no doubt prices of warrants will collapse, but how 


long a time will elapse before that comes to pass cannot be esti- 
mated. 
waiting, and will not purchase till it is absolutely necessary. 
Seldom have the orders been for such small quantities as have 
been reported this week. No. 3 Cleveland G.M.B. pig iron has 


| mostly been sold at 52s. per ton for prompt f.o.b. delivery, but 


could on Wednesday be had at 51s. 6d., with No. 1 at 54s., No. 4 
foundry at 50s., No. 4 forge at 48s. 6d., and mottled and white 
at 48s. 


Hematite Pig Iron. 
East Coast hematite pig iron is cheaper, for mixed 
numbers have been forthcoming this week at 57s. 6d. per ton, as 


The fall may come any day ; thus, legitimate buyers are | 


They have not been able to do so, | 
| for prices have been kept above that ever since, and now when | 


| 





Business has been recorded in Cleveland warrants 
at 51s. 74d. cash, and 48s. 14d. to 48s. 4d. three months, as well as 
at 50s. 6d. for delivery in nine days, 50s. 7d. twelve days, 5ls. 6d. 
from three to ten days, and 49s. 103d. for 4th June. Scotch 
warrants have been quoted nominally 5ts. to 56s. 3d., and foundry 
pig iron 49s. 9d. to 50s. 3d. per ton. 


Output and Prices of Makers’ Iron. 

One furnace has been put out of blast since last report, 
and there are now 76 in operation in Scotland compared with 90 az 
this time last year. The six basic furnaces that were put out of 
blast at Glengarnock at the beginning of the year still continue 
inactive. The current weekly output of pig iron in Scotland is 
about 25,000 tons, which is 5000 tons less than at this time last 
year, and this curtailment of production is believed to be fully 
justified by the reduced demand for home use and export. Some 
fresh orders for foundry iron have come to hand from England. 
The accountant of the Board of Conciliation for the regulation of 
blast furnace men’s wages reports that the decline in pig iron pri€es 
during February, March and April, calls for a reduction of 24 per 
cent. in the men’s wages, which will accordingly at once 
come into effect. The prices of makers’ brands in the past 
week have shown comparatively little alteration. Monkland, 
No. 1, is quoted at Glasgow 60s. 6d.; No. 3, 57s.; Carnbroe, 
No. 1, 61s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 63s. 6d.; No. 3, 58s. 
6d.; Gartsherrie, No. 1, 64s.; No. 3, 59s.; Summerlee and Calder, 
No. 1, 65s.; No. 3, 60s.; Langloan, No. 1, 68s.; No. 3, @3s.; 
Coltness, No, 1, 688.; No. 3, 63s. 6d.; Glengarnock, at Ardros- 
san, No, 1, 65s.; No. 3, 60s.; Eglinton, at* Ardrossan or Troon, 
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No. 1, 60s; No.3, 57s.; Dalmellington at Ayr, No, 1, 61s. 6d.; 
No. 3, 56s.; Shotts, at Leith, No. 1, 65s.; No. 3, 60s.; Carron, at 
Grangemouth, No, 1, 68s. 6d.; No. 3, 60s. 6d. per ton. 


Pig Iron Expor s and Imports. 

The a gee of pig iron from Scottish ports in the past 
week were small, amounting to only 3761 tons, against 7857 tons 
in the corresponding week of last year. There was despatched to 
Germany, 560 “tons; China and Japan, 420; Canada, 210; 
Australia, 186 ; Holland, 100; India, 91; Italy, 55; France, 30; 
South America, 10; other countries, 100 ; the coastwise shipments 
being 1990 tons, compared with 3399 in the same week of last 
year, The arrivals at Grangemouth of pig iron from Middles- 
brough and district in the past w2ek were 6222 tons, a reduction 
compared with the corresponding week of 6821. The present 
year’s arrivals to date aggregate 165,879 tons, being 14,81 tons 
less than in the same period of 1907. 


Hematite Iron and Steel. 

The business in hematite is quiet, Scotch hematite pig® 
being quoted 61s. 6d. for delivery at the West of Scotland steel 
works. In the steel trade there is a general feeling of depression, 
which has been intensified by the lock-out in the shipbuilding 
trade. For some time it has been difficult to keep the works in 
anything like full operation, and unless there should be some un- 
expected accession of orders, it is feared that some of the steel 
works may have to be shut down altogether. The inquiries from 
abroad, which have recently come to hand in considerable numbers, 
do not, so far, appear to have resulted in much fresh business, but 
one or two fair lines have been placed for India and China. 
Foreign competition is active, 


The Finished Iron Trade. 

The makers of malleable iron report that business is quict, 
the recent reduction of 5s. per ton in prices having had little effect 
in improving the condition of the trade. Lome as well as foreign 
competition has tended to underselling, and efforts have been 
in progress to overcome this trouble as far as the home producers 
are concerned. Negotiations have been proceeding for an amalga- 
mation among the Scottish tube makers, and it is anticipated that 
efforts for an agreement as to prices with foreign producers, at 
least in France and Italy, may likewise be carried into effect. 


The Coal Trade. 

The coal shipments in the past week at the Scottish ports 
have shown a substantial increase compared with the preceding 
week, and also with the exports in the corresponding week of 
1907. Current arrangements for shipment are on a fairly large 
scale, and freights have moved to some extent in favour of the 
exporters. Prices of shipping coal have-been steady. Household 
coal for home use has been active, and the prices are well main- 
tained. There has been rather less inquiry for manufacturing 
qualities. As stocks are accumulating at some of the collieries, it 
is net unlikely that there may ere long be some relaxation in 
values, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


State of the Ccal Trade. 

WHEN something like tropical weather was experienced 
at the Cardiff docks last week, house coalowners at once concluded 
that the time of the usual downward trend was at hand, but the 
effect on quotations was but slight, and for a little time again the 
dead level of things is expected to remain. There has not been 
much animation in business ; a moderate trade in steam cual has 
continued, and the usual large tonnage on old cuntract account 
has gone on, the day's total varying from 45,000 to 50,000 tons. 
Monday and Tuesday’s shipments were of this kind. The lack of 
prompt and early shipments has had its usual influence on prices, 
which are not so steady as coalowners would like tu see. A 
similar character to last week’s trade is continued ; prices for best 
clinging to 16s., but restrained from only occasionally, falling into 
the 15s. groove. Newport last week exhibited a brisk trade by 
despatching over 87,000 tons coal, nearly 74,000 going to foreign 
destinations. Swansea despatched 63,868 tons, and shipped 10,970 
tons patent fuel. Port Talbot showed an increased export of 
12,000 tons, 


Latest Cardiff Coal Quotations. 

Best steam, 16s. to 16s. 3d.; best seconds, 15s. to 15s. 6d. ; 
ordinary seconds, 14s. 6d. to 14s. 9d.; best drys, 15s. 9d. to 16s.; 
ordinary drys, 13s. 6d. to 13s. 9d.; best washed nuts, 14s. 6d. 
to 15s.; seconds, 13s. 6d. to 14s. 3d.; best washed peas, 13s, to 
13s. 6d.; seconds, 12s. 6d. to 13s.; very best smalls, 10s. to 
10s. 6d.; best ordinaries, 8s. 9d. to 9s. 3d.; inferior sorts, 7s. 5d. 
to 8s. 3d.; very best Monmouthshire black vein, 14s. 9d. to 15s.; 
ordinary Western Valleys, 14s. to 14s. 3d.; best Eastern Valleys, 
12s. 9d. to 13s. 6d.; seconds, 11s. 9d. to 12s. 6d. Bituminous 

: Best households, 17s. 6d. to 18s. 6d.; best ordinary, 16s. to 

is. 3d. No, 3 Rhondda, 19s. 6d. to 20s.; brush, 16s. to 16s. 6d.; 

stualls, 12s, 6d. to 13s.; No. 2 Rhondda, 12s. to 12s. 3d.; through, 

10s. 6d. to 10s. 9d.; small, 8s. 6d. to 9s. Patent fuel, 16s. 9d. 

to lis..dd. Coke: Furnaée, 16s. to 18s.; foundry, 195. to 22s. ; 
pecial foundry, 26s, to 27s. Pitwood, 17s. 9d. to 18s, 


Anthracite. 

At Swansea of late a good steady tone has been shown 
with most of the anthracite coals. The red vein was not in full 
demand, and the hoped for movement in price was not realised ; 
machine coals were in good demand, but the favoured quality 
appeared to be the Swansea big vein, which showed upward 
tendency. Last business prices were:—For vest large malting, 
25s. to 26s. net ; second malting, 21s. to 22s. net ; big vein, 18s. 
to 18s, 9d., less 24; red vein, large, 12s. 6d. to 13s., less 
25; machine-made cobbles, 21s. 6d. to 6d. net; Paris 
nuts, 23s. 6d. to 24s. net; French nuts, 23s. to 24s. 6d. 
net; German nuts, 22s. to 23s. net; beans, 22s. to 23s. net; 
machine-made large peas, lis. to 16s. net; machine-made fine 
peas, 14s, to 15s. net; rubbly culm, 6s. to 6s. 3d., less 24; duff, 
3s. to 3s. 6d. net. Other coal, Swansea: Best large, 16s. 9d. to 
17s. 3d., less 25; sezonds, 15s. 6d. to 16s., less 24; bunkers, 
10s. 6d. to 11s., less 24 ; small, 8s. to 8s. 6d., less 24. “Bituminous: 
No. 3 Rhondda, 20s. 6d. to 20s. 9d., less 24.; small, 12s. to 
12s. 6d. Patent fuel, 14s. to 14s, 3d. Pitwood, 19s. to 20s. 

Minerals under Bounty Farms. 

An interesting question is being raised in Brecon and 
Mertbyr district with regard to the proper ownership of minerals 
underlying farms belonging to Queen Anne’s Bounty. It has been 
shown that !arge tracts of minerals exist in the Dowlais and Aber- 
tillery districts, and in the Cautreff, Brecon district, a claim is said 
to have been established for the sum of £34,000 stated to be due 
to the clergy. Parliamentary action is probable. 


22s, 


Iron and Steel. 


Swansea imported 3501 tons of pig iron last week and 
1227 tons scrap steel. From Rotterdam 1625 tons steel came to 
Newport and 170 tons from Bristol; 450 tons pig came to 
Briton Ferry from Warrington. I note, as showing the resump- 
tion of business, that the principal works are getting in supplies 
of iron ore ; 1600 tons came from Decido to Neath, 3000 tons from 
Nicolaef to Blaenavon, and 3000 tons to Ebbw Vale from Bilbao in 
one consignment and 2470 tons from Rivadeo in another. These 
facts encourage the idea that more animation may be expected in 
the trade. At present, in only a few places is there much 
activity. Cyfarthfa is doing a little better in bars, and at 





Dowlais it is stated that orders for “‘ light goods ” are increasing. 
Inrail, heavy rail business forhome and colonial, with some for India, 
have been worked off. Important alterations have been carried 
out at the ‘ Big Mill,” which has been closed down of late for 
repairs. It is now certain that a better return may be expected 
from this mill from the large improvements effected. Newport 
continues busy with its varied industries and developments, its 
railway and dock enterprise. 1 note constant despatches to 
Lydney, 70 tons bars going there this week. There has been no 
falling away in the developments at Dowlais. When pene ga y 
carried out—and this cannot well be for some time—the rail make 
in particular will need a much larger demand than is now existing, 
and speculation in the district is now active as regards the destina- 
tion of the increase. Cyfarthfa now has practically ceased to be 
a rail-producing centre, the principal demands being met at 
Dowlais. Outsiders, seeing’ that Staffordshire is entering upon 
the substitution of steel for pit props, would hail a similar de- 
parture at Dowlais, especially as the company has the ownership 
of important collieries. Iron ore is now easier, being quoted at 
lds. 3d. to Ids. 9d. Newport and Cardiff steel bars remain at 
£4 11s. 6d. to £4 12s, 6d. for Bessemer and £4 12s. 6d. for Siemens. 
Rails are as late quotations, subject to special arrangements with 
buyers. Pig iron at Swansea Metal Exchange this weck remained 
very quiet. Prices were as follows :—Hematite, mixed numbers, 
61s. 6d.; Middlesbrough, 51s. 9d.; Scotch, 56s.; Welsh hematite, 
64s, to 65s.; East Coast hematite, 62s, to 62s. 6d. 


Tin-plate. 

It is announced that the annual meeting for the arrange- 
ment of wages for the year will take place early this month. 
There was a very satisfactory quantity of boxes of tin-plates 
turned out at Swansea last week—106,013, and the shipments were 
on w large scale, 96,733 boxes. Stocks consist of only 102,446, 
scarcely a week’s supply. It is creditable to the men and the 
management of the various tin-plate works that labour should 
have been carried on so successfully with such good results, con- 
sidering the intense heat of last week. On Thursday last a heat 
wave was experienced, and in absolute necessity there was a falling 
off in the make. At Llanelly the tin-plate trade remains fairly 
buoyant ; large orders have been booked which ensure steady 
trade, and now with a tranquil labour market in front it may be 
expected that there may be a better margin for producers. Market 
rates on Wednesday were slightly easier at Swansea on account of 
an absence of special demands. Principal works are stated to be 
well supplied with orders and specifications. Latest Swansea 
prices :—Tin-plate, I.C. 20 x 14, 112 sheets, 108lb.: Bessemer 
primes, 12s. 74d.; wasters, lls. 9d.; I.C. ternes, 28 x 20, 112 
sheets: Siemens primes, 22s, 9d. to 23s.; C.A. roofing sheets, 
£9 2s. td. to £9 5s.; big sheets for galvanising, £9 to £9 2s. 6d.; 
finished black sheets, £9 10s.; galvanised sheets, 24 g., £12 10s. 
per ton; block tin, £142 10s. Other Swansea quotations :— 
Copper, £57 Os. lld.; lead, £13 53.; spelter, £20 15s.; silver, 


248d. per oz. 


Colliery Rescue Work. 

Important stations are being projected, one to be erected 
in the Aberdare Valley by the P. D., Cwmaman, and the Bwllfa 
companies, to be followed by others in Monmouthshire ; one also 
in Rhymney Valley. 


Atlantic Traffic for Fishguard. 

The Great Western is arranging for a special train to call 
at Cardiff. The Booth liner called at Fishguard Harbour on 
Saturday ; thirty passengers fromthe liner left at once for London, 
and much satisfaction was expressed at the shortened trip. 


New Railway, Lampeter to Aberayron. 
This is likely to be started next month. 


Aberayron to Newquay, which will be dropped. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

THERE is no sign whatever of improvement in the 
Rhenish- Westphalian iron and steel industry. Business transac- 
tions in nearly all departments have been on a very small scale, 
consumers purchasing only small lots for immediate consumption. 
Quietness, on the whole, has been increasing, and there are only 
very few forward orders obtainable. Employment in almost all 
branches is insufficient and irregular. The slight improvement in 
demand that could be felt in the building line and in some of the 
smaller trades cannot make up for the general dulness and want 
of activity. 

Iron and Steel in Silesia. 

The accounts given of the iron and steel market are 
rather more favourable, for not merely has the former regular 
occupation been maintained, but there was even an improvement 
felt in some branches, and compared to the position of the iron 
market in the western district the state of affairs on the Silesian 
iron industry is favourable. At the malleable ironworks a 
specially good employment is reported, bars as well as plates 
being in very good call. Prices have not changed or improved, 
Silesian ironmasters being dependent on the West and South 
German works with regard to the regulation of prices, and as in 
these districts the basis quotation for steel bars continues to be 
M. 100 and M. 105 p.t., free Dortmund, Silesian ironmasters had 
to keep to their former basis price of M. 125 p.t. for steel bars. 


Sales of the Steel Convention in March. 

During March deliveries in raw steel were 456,348 t., as 
against 420,508 t. in February, and compared with 508,309 t. in 
March of last year. The Siegerland Iron Ore Convention has 
invited the members to meet for the purpose of regulating prices 
and output. Demand, generally, has decreased of late, and the 
restriction in output, which was 10 per cent. hitherto, will pro- 
bably be raised. 


Coal in Germany. 

Since the beginning of April sales in coal have been 
further decreasing on the Rheinland-Westphalian coal market. 
During the first two weeks of March 226,940 t. of coal were 
delivered, but in the first two weeks of April only 225,940 t. were 
delivered. All attempts of consumers to induce the Coal Syndicate 
to reduce quotations having been without effect, the attention of 
iron masters has been turned to the export bounties. Hitherto 
M. 1°50 p.t. of consumed coal was granted, but it is not unlikely 
that a rise on M. 2°50 p.t. may be agreed to at the next meeting 
of coalowners. ‘The market for coke has been rapidly decreasing, 
and prices show a weak tendency. In Silesia engine fuel meets 
with good request, an improvement in demand having been 
noticed compared with former weeks. Export to Austria-Hungary 
and to Russia has increased. Coke, though less animated than 
before, is still in fair demand. 


The Austro-Hungarian Iron Market. 

Little change can be reported from the iron and allied 
Employment is slackening off alittle, and quotations have 
Coal is in moderately good call at 


trades. 
shown a weakening tendency. 
fairly stiff prices. 


From the Belgian Iron Industry. 


The reserve of consumers, unfortunately, has been, and 
is even. more Ponce’ than previously. Both inland and 
foreign demand continues very weak, the latter having further 





decreased recently. During the first quarter of this year export 
in girders, for instance, decreased 20 t., as against the sano 

riod last year, while in rails 10,000 t. less were exported than 
ast year. Anentire absence of life is reported from the bar trade 
export quotations being £4 15s, for bars in basic, and £5 p.t, for 
iron bars. Girders are in moderately good demand at 172,5o¢ 
p.t., but large sales have not been effected until now. ‘The rail 
trade, which was in a fair condition, has shown marked symptoms 
of weakness lately, and the plate business is quiet as before: 
£5 8s. p.t. free Antwerp is the price quoted. An exceedingly dylj 
tone prevails on the Belgian coal market. Shipments decrease 
and quotations are naturally anything but satisfactory, Some 
even expect further reductions for May, 


A 
? 


Quiet Trade in France. 

Business in iron and steel continues rather limited : fey 
forward orders are secured and employment, in several instances 
has been decreasing compared with last month. Quotations do 
not show any marked change ; only here and there a weakening 
tendency could be felt. The coal industry in France is fairly 
active still ; engine fuel, at least, has been in regular reiest, while 
house coal has been in decreasing demand, 





AMERICAN NOTES, 
(From our own Correspondent.) 
NEW YorK, April 24th, 1908, 

ComveritioN for the restricted volume of business between thy 
independent and organised steel interests still threatens the long 
anticipated break in prices of finished material. Notwithstanding 
the determined attitude of the great producers, a genera! decling 
in prices is looked for by the consuming interests. ‘This anticipa 
tion may not be realised, notwithstanding the many good reasons 
which exist for a modification of prices, especially in steel plate 
and structural material. The most active branch of the industry 
is tin-plate and capacity is now almost fully employed meeting 
orders, the volume of which is gradually increasing. ‘lhe next 
active branch is sheet iron, particularly galvanised, the demand 
for which is steadily growing. In bar iron and merchant steel 
there is no change. ‘The mills have heavy orders, secured last year, 
from the manufacturers of agricultural implements, and they are 
doing very well. No general buying movement is likely to occur 
beyond that of providing for immediate needs. Production of pig 
iron is still declining. The United States Steel Corporation is 
maintaining its policy of maintaining high prices, and is able to 
dictate to the outside interests excepting in the South, so that 
pig iron prices are being held firmly excepting in the locality 
named, The condition of the industry in general can be seen by 
reference to the figures of production for March, which were 
1,096,000 tons as compared to 2,118,000 tons for the same month 
last year. The steel plate mills claim to have more or less 
encouragement this week in inquiries received from internal 
localities, especially in the North-West. 

The American Sheet and Tin-plate Company has 202 mills run 
ning and the independents are running to their fullest capacity, 
The Northern Pacific have ordered 500 refrigerator cars, and electri 
lines are also ordering cars to increase their equipment. The 
locomotive builders are dragging along slowly on old orders and 
are getting very few new ones. The merchant bar mills are stil! 
working to less than half capacity, and the indications are that 
there will be very little departure until the opening of summer 
and possibly no improvement then. ‘The rail markets con- 
tinue dull, and orders come in sparingly, and as a rule for only 
small lots. The New York Central is in the market for « large 
block and the Pennsylvania is expected to place a very large order 


| for rails made according to its recently adopted specifications. 
Kugineering | 
ditticulties are stated to be in the way with regard to « line from | 


The exports of copper from the first of the month amounted 
to about 20,000 tons. More or less of this copper bas been ex 
ported for purely speculative purposes. The domestic detnand is 
light. ‘The copper producers recognise the necessity of keeping 
production down closely to market requirements. Kuropean con 
sumers have secured as much copper as they care to take at the 
present time at about 13c. The tin market is fairly active, and 
prices are close to 32c. The requirements of the United State: 
Steel Corporation are heavy and furnish a backbone to the market, 
The demand for lead is better than it has been for some months, 
especially in jobbing channels. The basis is de. ; other metals are 
quiet without noticeable fluctuations, 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 





PereER Brorueruoop, Limited, late of Belvedere-road, 5.E., 
have opened offices at 53, Parliament-street, 5. W. 

YARROW AND Co., Limited, ask us to state that in future all 
communications should be addressed as follows: -Yarrow and Cv., 
Limited, Glasgow. 

Tur American Locomotive Company announces that the general 
ottices of the company are now situated in the Cortlandt Building, 
30, Church-street, New York. 

THE Stirling Boiler Company has now reopened its Cardiff 
office at 18, Queen-street, under the management of Mr. 8. R. 
Wallis, recently connected with the London staff of this company. 

Messrs. MARRYAT AND PLace, of 28, Hatton-garden, E.C., 
inform us that they have taken over the business lately carried on 
by Messrs. Joseph Richmond and Co., engineers and lift-makers, 
of 30, Kirby-street, E.C., and The New Sun Ironworks, Bow, E., 
having purchased the goodwill together with all drawings and 
patents, and the buildings in Kirby-street. 

EVERSHED AND VIGNOLES, Limited, have appointed Mr. 
Thomas Pemberton, of Council-chambers, 109, Colmore-row, 
Birmingham, as their agent for the Midland Countics. Mr. 
Thomas Pemberton will have his headquarters in Birmingham, 
and his district will embrace the counties of Warwick, Worcester, 
Nottingham, Derby, Leicester, Stafford and Shropshire. 

WE are informed that the business in air lift pumping installa- 
tions—Price’s patent taper tube system—hitherto conducted in 
conjunction with the business of Messrs. Le Grand and Suteliff, 
artesian well engineers, 126, Bunhill-row, London, has been con- 
verted into a separate concern under the title of ‘‘The Air Lift 
Pump Company,” which will be carried on at Queen Annes 
chambers, Broadway, Westminster, S.W., under the management 
of Mr. Joseph Price, the inventor and patentee. 


». 








ContTRACTS,— Marples, Leach and Co., Limited, have received 
the contract for the complete electrical equipment of the new 
mill of the Tyne Ring Spinning Company at Littleborough, near 
Manchester. The equipment consists of a 1200-kilowatt steam 
turbine gencrator, lighting set, condensing plant, motors, switch- 
board, &c. 

BritisH Inoy TRADE AssoctaTioN.—Owing to ill health Mr. J. 
Stephen Jeans has resigned the Secretaryship of the British lron 
Trade Association after holding the office for upwards of thirty 
years. Mr. C. J. F. Scott has been appointed Secretary, and 
the new offices of the Association are at Amberley House, Norfolk- 
street, Strand, W.C. 


On April 30th the Mersey Docks and Harbour Board 
had before them recommendations of Works Committee for the 
construction of new docks at the north end of Liverpool. The 
expenditure involved amounts to £3,200,000, but it was explained 
that this would be spread over five or six years. Tho improve 
ments, it was explained, were absolutely necessary to cope with the 
growing tonnage of the port and the increase in the size of 
Atlantic liners. ‘The recommendations were well received 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 


icator is printed in italies, 
of the othe abridgment ig not illustrated the Specification is without 


a Specifications may be obtained at the Patent-office Sale Branch, 
25 South ampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
ond of the abridgment is the date of the advertisement of the acceptance of 

pmplete specification. _ a 

ose nel es any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent. 





INTERNAL COMBUSTION ENGINES. 


487. April 11th, 1907.—IMPROVEMENTS RELATING TO TWO-STROKE 
(ycLE INTERNAL COMBUSTION ENGINES, by John Bernard 
Langford, of 6, Bohemia-avenue, Chiswick, W. 

In several two-cycle engines the gases are compressed by a 
secondary piston, and are forced into a hollow valve or into a 
chamber forming part of the valve chest, from which they are 
discharged into the working cylinder. In such engines some 
dificnlty is experienced in. keeping the hollow valve or chest 
cooled sufficiently. According to this invention the hollow valve 
js replaced by a slide valve communicating with a stationary 
chamber separate from the valve chest and serving the purpose of 
the interior of the hollow valve. The stationary chamber is water 
cooled. The engraving illustrates one form of the invention. In 
one revolution of the crank shaft the cycle of operations is as 
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follows :—Assuming the piston to be at the bottom of its stroke, 
the valve is just moving down to open the top port, so that the 
gases can be forced out from the cylinder through the exhaust 
opening, and at the same time the valve is cutting off the opening 
for the supply of air and combustible to the compression space, 
this supply being introduced through the end & beyond the valve. 

As the piston rises compression takes place, and ultimately 

the valve connects the ports g and / when the parts are in 

the position shown in the drawing. At the end of the com- 
pression stroke the valve moves over so as to connect the ports 

4 and 7, and the charge is ignited either in the combustion 

chamber or in the cylinder, after which the working stroke takes 

place, and this cycle of operations is repeated at each stroke. 

April 16th, 1908. 

17,256. July 27th, 1907.—IMPROVEMENTS IN AND RELATING TO 
MOTOR AND OTHER Pistons, by John Vernon Pugh, of 
Ginting House, Allesley, Warwickshire. 

This invention relates to improvements in the construction of 
pistons of the trunk type in which the body of the piston is 
formed of comparatively thin metal by pressing or stamping. It 
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has already heen proposed to form the body of a piston in this 
way, but practical difficulties arise in attach‘ng the gudgeon pin 
to the piston body in a manner at once secure, convenient, and 
light. The object of the present invention is to overcome these 
difficulties. The present invention consists of providing a piston 
of the type above indicated, with a gudgeon pin supporting means 
arranged to add stability to the structure of the piston. More 
Specifically the invention consists in attaching the gudgeon pin 
supporting means to the sides or back of the piston body in such 
“manner as securely to attach the means to the piston, and at the 
same time lend a bracing or supporting effect to the back or top 
face of the piston. Referring to the engravings, Fig. 1 shows a 
Sectional elevation of one form of the present invention in which a 
hat-shaped piece is secured to the flat end of the piston and also 
to the body of the same ; Fig. 2 is a sectional elevation of a 
modification in which a circular cone-shaped member is secured to 
the closed end of the piston and provided with bossed portions to 
surround the gudgeon pin ; Figs. 3 and 4 show in elevation and 
plan a construction in whieh two separate strut-like members are 
attached to the sides and closed end of the piston by riveting or 
ather means; Fig, 6 shows a construction similar to that of Fig. 2, 
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with the addition of an extra supporting strut from the centre of 
the gudgeon pin to the closed end of the piston ; Figs. 6, 7, 8, and 
9 illustrate various forms of closed ends for the pistons. Other 
forms and modifications of this invention are illustrated in the 
specification. —A pril 16th, 1908, 


ELECTRICITY. 


7041, January 8th, 1907.—IMPROVEMENTS RELATING TO THE Pro- 
DUCTION OF POWERFUL INTERRUPTED ELECTRIC IMPULSES OF 
HicH Frequency, Hrast Ruhmer, of 248, Friedrichstrasse, 
Berlin. 

The employment of an electric arc in combination with an 
oscillatory system comprising a capacity and a self-inductor for 
generating wave emanations is already known, as, for example, 
primarily by the inventions of Duddell. According to the present 
invention there is no necessity for the use of a short arc in obtain- 
ing the necessary frequency of extinction and re-kindling to avoid 
the emission of trains of decading waves. It is the purpose of the 
invention to provide the conditions in which a relatively long arc 
possessing considerable energy of instantaneous flow may be used 
for long-distance signalling, and the conditions requisite are a 
continuous electric current of the highest possible voltage attain- 
able, that is to say, not less than 1000 volts, combined with a 
correspondingly proportional magnetic blow-out having its coil in 
the main direct are circuit, and also a correspondingly proportioned 
capacity in the oscillatory circuit, and, further, the employment 
of a pair of travelling metallic electrodes for the are. Referring 
to the engraving, A and Bare the leads from a covenient source of 
a direct enrrent of electricity of high potential represented by C. 
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In the c’reuit are the two electrodes D and E of an electric are, also 
with the circuit with its coil F in series with the electric are circuit 
is an electro-magnet G having one of its poles presented towards 
the are gap. Further, in paratlel with the circuit above described, 
an oscillatory system is provided comprising a capacity H and a 
self-induction |. On striking an are between the two electrodes 
PD and EK the electro-magnet G will be energised, and immediately 
extinguish the are by the magnetic blow-out effect, and in order 
that it may automatically re-ignite it is necessary for the capacity 


| of the parallel oscillatory system to be sufficient to take up, during 


the interruption of the are circuit, the electrie energy requisite to 
re-kindle the arc. If the capacity is equal to or exceeds this 
quantity, which will depend on the electric conditions of the 
associated components, then the following result will occur on 
striking the arc, viz.:—The arc will be extinguished by the 
magnetic blow-out, and the rush of the current, which has been 
momentarily intercepted at the are electrodes, will powerfully 
charge the capacity of the oscillatory system, which charge will 
immediately momentarily re-ignite the arc, and so on in rapid 
succession, the interaction causing the generation of alternating 
impulses of very high potential as compared with that of the 
original source of electricity. There are several modifications and 
four illustrations. —A pril 16th, 1908. 


DYNAMOS. 


12,420. May 29th, 1907.—IMPROVEMENTS IN OR RELATING TO 
DyNAMO ELECTRIC MACHINERY, the Lancashire Dynamo and 
Motor Company, Limited, and William Stansfield, Trafford 
Park, Manchester. 

This invention relates to compound wound dynamo electric 
machines, and has reference to the mode of connecting a plurality 
of such machines together when they have to run in parallel, and is 
particularly applicable to those cases in which the individual 
machines, or groups of them, which have to be so connected are a 
considerable distance apart. The engraving shows the invention 
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as it would be applied to two or more compound wound dynamos, 
A, B, C, situated some distance apart, which have to supply 
current to a common net, as, for example, on a ship where the 
machines may be situated at different parts of the ship. In such 
a case; if the usual equalising connection were used, the cost of 
copper would make it almost prohibitive to use a conductor of the 
necessary section to carry the current. The object of this inven- 
tion is to overcome this difficulty whilst permitting the use of 
equalising conductors of comparatively small cross section. For 
each of the main machines an auxiliary machine is provided, 
which is preferably directly coupled to its respective main 
machine ; the field of each auxiliary machine is excited by a 
winding, which is so connected to the main machine and the 
equalising conductor as to carry a current proportional to the 
current circulating between the two main machines through the 
equalising lead ; preferably such winding is a series winding, one 
end of which is connected to the main machine between the main 
series coil and the armature, and the other end of which is con- 
nected to the equalising lead, which may be of comparatively 
light cross section, and carry a part only of the equalising current. 
The armature of the auxiliary machine is connected in series with 
a field winding of the main machine ; this field winding is prefer- 
ably the main shunt winding, in which case the armature of the 
auxiliary machine, the main shunt winding, and the main shunt 
regulator are in series. The excitation of the field of a main 


machine is thys either angmented or diminished, according ta the 





sign and magnitude of the voltage of its auxiliary machine, and 
the auxiliary machine windings and connections are so arranged 
that when the voltage of one of the main machines—say that 
machine A—tends to rise above that cf the other—say the 
machine B—and so produce a current in the equalising lead, the 
auxili machine of A tends to weaken the field of A, whilst 
the auxiliary machine of B tends to strengthen the field of B ; if, 
on the other hand, the field of A be weakened from any cause and 
its voltage tends to fall, then the auxiliary machine of A tends to 
strengthen the field of A, and that of B tends to weaken the field 
of B. In like manner any variation of the field of B is compen- 
sated for.. The lower engraving shows a modification where only 
one auxiliary machine is used, Several other modifications are 
also given.—A pril 16th, 1908. 


WIRELESS TELEPHONY. 


26,530. November 30th, 1907.—AN ImpRovED SysTeM OF Rabo 
TELEPHONY, the Gesellschaft fir Draht'ose Telegraphic, m.b.H., 
of 9, Tempelhofer, ufer Berlin. 

When acoustic notes or conversation is to be transmitted a 
difficulty exists in that by the given maximum fluctuations of 
resistance of the microphone on the one hand as large a fluctua- 
tion of amplitude as possible of the transmitter must be produced, 
and, on the other hand, an appreciable maximum and minimum 
amplitude of the transmitter energy must be maintained. The 
strength of the sound in the receiver telephone for notes and 
words increases both with the amount of the alteration and with 
the maximum amplitude attained. The object of the present 
invention consists in the correct dimensioning of the coupling 
between the transmitter antenna and the exciting circuit at the 
transmitting place, with the object of producing an optimum for 
the two above-named conditions. Referring to the engraving, A 
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indicates the transmitter circuit or atrial conductor, which is con- 
nected to the microphone circuit B inductively by means of a close 
coupling. The transmitter circuit is excited by means of the 
closed exciter circuit C, the latter being tuned to the transmitter 
circuit and containing an are D for the production of undamped 
waves, the coupling between the exciting circuit and the trans- 
mitter circuit being less than 3 per cent. F indicates the receiver 
circuit which is connected inductively to the detector circuit G. 
The detector circuit forms a resonance circuit which contains high 
self-induction and a condenser K of low capacity ; and an inte- 
grating detector H, for instance, an electrolytic cell as shown, is 
connected in parallel with the said condenser. In a case of this 
kind the resonance circuit must naturally be coupled as close as 
possible with the atrial conductor. In series with the detector H 
lies a condenser I, with which an indicator L, for instance, a tele- 
phone and a source M of direct-current energy is connected. The 
condenser | serves as blocking condenser with regard to the direct 
current produced by the current source M. Instead of the 
inductive coupling between the microphone circuit and the trans- 
mitter circnit and between the detector circnit and the receiver 
circuit in both cases a conductive connection may be used.— 
April 16th, 1908. 


tz OTOR-DRIVEN WATER CART. 
752 


2. March 9th, 1907.—AN ImproveD Motor WATERING Cant, 
by Hermann Fengler, of 12, Lauenburgerstrasse, Wilmersdorf, 
(rermany. 

This invention relates to motor watering carts in which the 
motor also actuates an air pump, which puts the water to besprinkled 
under pressure. Improved means are provided, which enables the 
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water under pressure to be distributed over the whole width of the 
street at one operation, or wholly shut off from any particular part 
of the street. In carrying out this invention the water reservoir 
is connected with a preferentially semicircular horizontal cylinder 
or distributor that pivots around a vertical axis, and can be 
adjusted as desired from the driver’s seat. ‘I'he circumference of 
the cylinder is drilled in the manner of a sieve so that the water 
flows out in a semicirealar form, and accordingly as the cylinder 
is adjusted, more or less, to the one or the other side of the street. 
Opposite to the direction of the stream of water a second semi- 
circular cylinder is arranged in which the first-mentioned cylinder 
can be-rotated. According to the position in which the rotary 
cylinder is adjusted in relation in the fixed cylinder the water 
flawing out of the rotary cylinder may he regulated, If the twa 
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eylinders lie with their straight shutting-off edges one over the 
other, the semicircular sprinkling cylinder is entirely free, and the 
water is sprinkled uniformly in a semicircular curve laterally. If 
the sprirkling cylinder is turned so that some of the openings in 
the inner cylinder are covered on the left side of the direction of 
travel, a corresponding part of the right-hand side of the street is 
not watered. The driver by simply rotating this cylinder can 
leave any desired parts of the street unwatered. On the other 
hand, by adjusting the pressure he can make a wide or a narrow 
spraying course, The air pump is driven off the crank shaft.- 
April 16th, 1908. 


MECHANICAL EXCAVATOR. 


23,994. October 30th, 1907.—IMPROVEMENTS IN TRAVELLING 
IMPLEMENTS FOR DISPLACING EARTH, by Robert Henry Fowler 
and Thomas Benstead, both of Steam Plough Works, Leeds. 

This invention relates to a travelling implement moved-by steam 
or other power intended to displace large quantities of earth for 
purposes of levelling trenching for embankments, cuttings, and 
similar undertakings. In all somewhat similar instruments to this, 
before the earth could be dumped the hauling engine had to be 
stopped and tension applied to another rope by a second engine. 

According to the present invention the construction is such that 

the tension on the hauling rope can be readily applied for raising 

the operative parts of the implement for removing and dumping 
the displaced earth. For instance, when the scoop, which enters 
the ground and fills itself with earth as the implement is being 
made to travel by the power applied to the hauling rope, is full, 
or sufficiently full, the tension on the hauling rope is diverted from 
the main frame of the implement for lifting the scoop into the 
carrying position, the tension on the rope is then again applied to 
the frame, and when the implement has travelled the required 

















urther distance, the tension is once more diverted for lifting the 
scoop into such a position that it dumps its contents. By this 
arrangement the hauling engine alone suffices for lifting the scoop 
to allow of the removal and dumping of the earth, and does not 
need to be stopped. Referring to Figs. 1 and 2, the main frame a 
is carried ou a roller +, preferably made in parts to facilitate 
turning, and a steering wheel ¢, preferably mounted ina turntable 
as is usual in turning implements for steam ploughing, and 
controlled by the steersman in the usual manner. An under-frame 
d is suspended at its front end by adjustable hangers d! from the 
main frame a, to which hangers it is pivoted ; each side of this 
under-frame carries a roller d? engaging in a slot in a guide 
bracket a! depending from the main frame. At the rear end of 
the under-frame are suitable bearings d* for a box or scoop e¢, 
which is free to turn on a horizontal axis between the sides of the 
under-frame. The sides of this scoop are connected with the main 
frame by adjustable flexible links x, or by the engagement of a 
roller in a slot in a bracket carried by the main frame, and this 
connection constitutes the support for the rear end of the under- 
frame. The forward portion of the under-frame may carry 
cultivating tools f of any suitable kind for breaking up and 
leosening the earth that is to be removed by the scoop. Depend- 
ing from the rear end of the under-frame is a plate g having side 
pieces g!, and so curved that the bottom of the scoop ¢ can slide 
within it. Thus the plate forms the back of the scoop when the 
latter is filling or, when full, is carrying the earth, a construction 
which, broadly, is similar to that of known seoops.—April 16th, 
1908. 


MISCELLANEOUS. 


15,020, June 29th, 1907.—IMPROVEMENTS IN OR RELATING TO 

APPARATUS FOR MEASURING THE AXIAL THRUST OR TRACTION 

IN SHAFTS DURING ROTATION, MORE PARTICULARLY APPLICABLE 

TO SHIp’s PROPELLER SHAFTS, by Carl Thimer, of 48, Haup- 
strasse, Danzig-Langfuhr, Germany. ‘ 

This invention has been devised more particularly for measuring 

the thrust or traction of shafts, such as, for instance, a propeller 
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shaft, in order directly to measure the resistance of the ship when 
moving as well as to calculate the degree of efficiency of the 
propeller, or to be able to determine the thrust of a propeller for 
special machines. The device which is inserted for this purpose 
in the shafting is provided with a number of elastic or flexible 
discs of such form and so connected that they freely bend under 
the axial thrust or traction and at the same time can further 
transmit the rotary motion exerted in the shafting. A measure of 
the thrust or traction in the shafting is shown by a small indicating 
arm. One form of construction of the invention is shown in the 
accompanying engraving, Fig. 1 being a longitudinal section and 
Fig. 2 an end view. In order to necessitate as few joints or 
connections as possible the two discs BC and D E, which bend in 
consequence of the axial thrust, are each formed of one piece. For 
determining the bending or flexion during the driving of the shaft, 
two levers G and H are provided which are firmly mounted at 





their rear end and carry in the middle sliding blocks J and K. 
These blocks rest lightly against the sliding surfaces a and hb 
respectively of the outer flexible discs, The front ends ¢ and 7 of 
these levers G and H carry connecting rods or draw-bars L and M, 
the latter of which rods is connected.to a movable carriage N and 
the other rod L to a pointer O, one end of which is pivoted on t he 
carriage N. A spring is inserted between the rods L and M and 
serves for preventing any slip or play of the indicating device and 
for pressing the sliding pieces J and K constantly lightly on the 
sliding surfaces a and 4 of the outer discs. The pointer O will 
thus turn as soon as an axial thrust, and by this a yielding of the 
dises takes place. The extent of the deflection of the pointer 
gives a measure of the amount of axial thrust in the shafting, as 
the yielding of the dises with various loads has been previously 
determined by direct loading.— April 16th, 1908. 


15,748. July 9th, 1907,.—AN IMPROVED DRYER OR SEPARATOR FOR 
TREATING STEAM, by Charles Edward Jeffcock and William 
Henry Yardley, of Princeps Works, Matilda-street, Sheffield. 

This invention has for its object to provide a dryer which will be 
of simpler and cheaper construction, and will have less throttling 
or baffling action on the steam than those comprising a casing and 
internal vertical ribs on its side and a central partition furnished 
with vertical plates or cone-shaped cups projecting between the 
ribs, This improved dryer consists of a casing having an inlet, an 
outlet and an under receptacle provided with a drain, the casing and 
receptacle being partitioned across by a bed having through 
openings. Between the inlet and outlet and above the bed the 
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casing is partitioned into peripheral chambers, open to its through- 
way and formed by radial annular diaphragms, which are spaced 
apart, and project inwardly from the casing top sides and bed, 
their internal diameter being such as not to throttle the steam. 
The improved dryer also comprises a screw or twisted diaphragm, 
which tits the bore of the casing diaphragms, and extends from 
the casing inlet to its outlet. The screw may be made of any 
desired pitch not adapted to throttle the steam, and, if its 
diameter exceeds that of the casing inlet, as represented, its 
blades may be separately introduced into the casing, and then 
adjusted in position and secured by keys having flats adapted to 
wedge the screw blades against the edges ot the diaphragm, and 
being driven therebetween from the inlet and outlet ends of the 
casing. By such improved construction of dryer the steam while 
passing through it is caused to traverse a helical path, from the 
inlet to the outlet, and the water and impurities are whirled into 
contact with the diaphragms, and are thus sheared or licked off 
and led to the under receptacle, from which they are not liable to 
be carried by the steam in its onward passage.— A pri/ 16th, 1908. 


24,944. November 11th, 1907.—IMPROVEMENTS IN OR RELATING 
TO THE PRODUCTION OF MetTAL SHEETS BY ROLLING, by 
James Draper Bishop, of 9, Ellenboro’ Park-reoad, Weston- 
super-Mare, Somerset, and of 35, Franklyn-street, Newark, in 
the State of New Jersey, the United States of America. 

This invention relates to the production of metal sheets by 
rolling direct from molten metal, and has reference more particu 
larly to an improved system of rolling sheets ~f metal such as lead, 
tin, zinc, or other alloys, or other metals which become more or 
less plastic, laminable, or ductile under the influence of heat. 
According to the invention, the moiten metal which is to be rolled 
into sheets is poured direct on to a heated table and allowed to 
cool gradually or in stages as it is conducted along to a set of rolls 
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These rolls engage the metal when it has cooled sufficiently to be 
laminable or ductile and roll it to the desired thickness, and, if 
necessary, also corrugate it, all at one operation. The method of 
working is as follows:—The molten metal is poured on to the end 
of the table and allowed to flow over the surface of the latter 
towards the rolls. The temperature of the table is at the same 
time so regulated by the Bunsen burners at the supply end and 
by the admission of hot air or other medium to the various com- 
partments below its surface that the metal, in passing along over 
them, will regularly and continuously be kept at temperatures 
varying from the melting point at the supply end to the point of 
plasticity at about the centre, and finally cooled to a state of solidity 
and laminability at the point of entry tothe rolls. The rolls being set 
in motion, the end of the sheet is drawn in between them, and as 
fast as it is removed from the table it is continuously renewed by 
the supply from the melting pot at the other end of the table. 
The length of the table under the influence of temperature varia- 
tion and the position of the various points of temperature required 
will depend upon working conditions determined by the thickness 
of the sheet required and the nature of the metal operated on. 
The function of the first pair of rolls is to draw off the solidified 
sheet from the table, whilst that of the next pair is to ensure a 
thickness exact to gauge, whilst other sets of rolls may be used to 
impress corrugations or other designs on the sheet, In this way it 
is possible to produce sheets of metal in continuous lengths and of 
any desired width or thickness with little or no handling of the 
sheets and in a very rapid and economical manner.—A pri/ 16th, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


883,685. Track Gaucse, LZ. Barceloux, St. Guillaume Station, 
bec, Canada.—Filed November 1st, 1907. 
There are five long claims, The fourth runs as follows:—In a 
gauge for railway tracks or the like, an axle, guide rollers carried 
y said axle and adapted to travel on the rails of a track, and 
mearis curried by said axle for indicating the variations in the 
elevations of the rails, said means comprising a urpuies 
y the 


member, a bracket carried thereby, a plumb carried 





bracket, a frame carried by the plumb, scale marks placed on the 
frame, indicating members connected to the supporting member 
and adapted to co-operate with the scale marks to indicate the 








deviation of the rails, and means for locking said pluub jn 

inoperative position. 

884,042. MEANS FOR PropucING Motive FLUID Fro 
ComBustTION OF FUEL, W. J. Renshaw, Newcastle, Eng! 
Filed July 12th, 1906. ; 

This invention is intended to realise an advantage by con, rting 
the water in moist air into steam. That is to say, the rking 
fluid is a combination of hot gas and steam. There are tw long 
claims. The first runs:—An apparatus for generating a jiotive 
fluid to be used expansively in a separate motor or motors cunsist- 
ing of a series of cylinders Bstaches around a common crank shaft 
in which cylinders moist air is compressed, a reservoir adapted to 

receive the compressed air from all the compression cylinders, q 

series of combustion cylinders also arranged around said crank 

shaft in which oil and air, or other combustible is burned, aud into 
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which the compressed air from said reservoir passes for the 
purpose of extracting therefrom the heat due to combustion, said 
cylinders being provided with pistons and inlets, outlets, passages, 
and valves by means of which the oil and air, or other combustible, 
the air to be compressed and the compressed air are admitted into 
the two series of cylinders and the compressed air conducted from 
the compression cylinders into the reservoir and from the reservoir 
into the combustion cylinders, mixed with the products of 
combustion, and passed into a pipe or trunk common to all the 
combustion cylinders, from which the mixture may be drawn off as 


required, 
884,077. ConpEeNnseR, A. W. P. Cramer, Montclair, N.J., assi 
to the Wheeler Condenser and Engineering Compan y, New } 
N.Y., a Corporation of New Jersey.— Filed August 1st, 1907. 


This condenser is fitted with a central arrangement for causing 








the breaking up and distribution of the jet water, which is caused 
to rotate by the form given to the central cage. There are four 
claims. 
884,318. Srurrinc Box, F. A. Dailey, St. Paul, and B, Long, 
Minneapolis, Minn.—Filed April 29th, 1907. 
Much difficulty is met with in devising a packing which will be 
air-tight for low-pressure turbine spindles. The invention consists 














in the combination with a stuffing-box of a chamber communicat- 
ing with the interior of the box and extending outwardly, sa! 
chamber being adapted to hold a reserve supply of plastic packing, 
and a screw-operated ram working within the chamber, 40 
adapted, when screwed in, to force a supply of the stored packing 
from the storage chamber into the staffing-box. There are three 
claims, 
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PIONEER ENGINEERING. 
By FREDERIC SHELFORD, B.Se. (Lond.), M. Inst. C.E. 
No. 1." 


LveGAace may be taken according to taste. The only 
joint of importance is that all luggage should be of such 
1 weight as to be easily carried, A long narrow 


gize an : p : 
t convenient for a native to carry on his 


box is the mos 


head, and at the same time is much the best shape for 
slinging on to a horse or mule. The maximum weight of 
t ta) 5 


a package depends on the means of transport available. 
A native carrier does not care for more than 60 lb., but, 
like other people, he will do a bit of extra work for a little 
extra pry. A strong negro can carry 100 lb., or even 
120 Ib. if he wants to. I have seen many a man carry 
100 Ib. to 120 Ib. of rubber on his head for sale for his 
own benefit. A mule will carry 100 lb. to 150 lb. on 
either side of him. Such a horse as you generally get 
abroad will carry little, if any, more. 

Under these circumstances it is easy to see that tin 
* cases are one of the most convenient forms of 


“uniform 4 c : 
luggage. They are the right shape and weight. An “air 
tioht ” uniform case is a capital piece of baggage. Speaking 
from experience, [ean say that they last a very long time 
if carefully handled. It is possible to place one’s best 


dress suit in one of these eases and leave it at the bottom 
of a river for a week without injury. I cannot say that 
| have actually tried it. For stowing on board ship, rail 
way travelling, &e., an “air-tight” tin ease should have a 
rough wooden outer case, as the “tin” will not stand 
rough treatment. If funds will not run to a complete 
outfit of air-tight tin trunks, then common tin trunks, 
such as commonly used by domestic servants, are very 
handy. They are very cheap, and stand a lot of wear. 
Wooden boxes are heavy; leather portmanteaus are of 
no use in the tropics, as leather rapidly deteriorates. All 
luggage, gun Cases, helmet cases, &c., should be of “ tin ” 
as far as possible. An “ Eastern”’ bag is very handy for 
packing soft articles, especially if they are to go on a 
mule. This piece of luggage is simply a waterproof 
canvas bag, usually fitted with a bar at the top and a 
padlock. It is also useful for soiled linen. 

Sundry camp equipment.—The experienced explorer 
or traveller will arrange bis kit in such a manner that 
there is nothing wanting from a tent to a tin-opener, from 
amattress to a match, but this article can scarcely deal with 
all requirements in such detail, Much would bsleft to the 
common senseof the explorer. There are, however, a few 
sundries of camp equipment which may be borne in mind, 
such as:—Knives, forks, spoons, plates, cups, saucers, 
glasses, mincing machine, a kettle, teapot, milk jug, «e., 
tin-openers, corkscrews, buckets, saucepans, frying: pans, 
tobacco and cigars, matches, soap, table-cloths, serviettes, 
dusters, American clock, &e. Many of these are con- 
tained in the “ canteens” above described. Also soap for 
toilet and for washing purposes, plate powder, baking 
powder, “ Blanco” for white shoes, &e. 

Saddiery.—If it is expected that there will be horses 
or mules to ride, a simple outfit of saddlery should be 
taken. The following is my list:—One English hunting 
saddle, with extra D's, stirrups and leathers, crupper, and 
double girths; one light bridle, with double rein snaffle; 
one “numnah” of felt. Ofcourse one can have a“ curb ” 
bridle if preferred, but as a rule a horse has quite enough 
to endure on pioneer expeditions without being bothered 
with acurb. I have ridden myself scores of miles with a 
rope round the horse’s nose, and a cunning loop over his 
head. One can dispense with a saddle if appearances are 
of no importance, but one requires stirrups, even if merely 
loops of rope for one’s own comfort. 

Never buy a “Colonial saddle,” or any article of that 
kind. 
things that are not required. 
Americ, and the horses prove to be “ buek jumpers,” one 





It is usually heavy and fitted with all sorts of | 
If the expedition is to | 


can get a “ Mexican” saddle loeally, which is far more | 


efficient than any expensive saddle made at home 
“ Picketing” gear may be improvised on the spot, but a 
leather anklet for a horse’s leg will save the horse from the 
sore leg which may arise from a rope. 

Personal luggage.—Personal luggage, by which 1 
mean clothes, &e., is a matter more or less of individual 
taste. The first time I went abroad I took a very com- 
plete outfit, which cost a great deal of money, and most 
of it came back safely absolutely unused. Of course 
under some ec'rcumstanees one may require a lot of 
clothes, but as a rule a carefully selected outfit of quite 
small dimensions is sufficient. If bound for cold 
climates, of course the traveller wants plenty of warm 
clothes. Having no experience of the Aretie regions, I 
cannot advise as to a cold weather outfit. But from such 
experience as I have had in the Shetland Islands, and 
through a few weeks’ frost in Forfarshire, I should be 
inclined to favour several layers of fairly warm clothes 
as against a single layer of enormously thick garments. 
For hot climates I may, however, give a few useful hints. 
What is really wanted is the sort of outfit one would 
wear, and be comfortable in,in England on a very hot day 
in August, a somewhat rare occurrence. 

In the centres. of civil’sation in the tropics civilised 
clothes are expected. In the day time soft fronted shirts 
and flannel suits, in the evening ordinary evening dress 
or dinner jackets, while mess jackets are worn in many 
Places. All this is by the way. In the bush, or open 
country, there is nothing like kharki drill, A kharki drill 
jacket with high collar, kharki knickers, and puttees, and 
Shoes or light boots is my idea of a useful kit. 

The only really important piece of personal outfit is a 
helmet or “solar topee,” which is a sine qué non in the 
tropics. The pith helmet of a shape that comes down 
Ve over the temples and the nape of the neck is the best. 
He 1S Inost important to trea’; the sun with ‘respect, and 

eep his rays from one’s head—a Panama hat is capital for 
gaat ship, orin camp, or for wearing when the sun is very 
the tis not safe to wear for a moment in the full heat 
esun, A sun umbrella, white outside, and lined with 
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green, is often a great comfort. The instrument umbrella 
may be mentioned at this point. It is shown in the illus- 
tration—Fig. 10—and explains itself. The shaft is stuck 
into the ground, the umbrella opened, and the mosquito 
netting hung round it if required. 

For footwear, brown leather shoés are the most com- 
fortable, but if the country is infested with snakes one 
ought to wear light boots and gaiters. If snakes are 
not bad, then puttees are very light and comfortable. 
One can walk through a river with them, and they keep 
out leeches. On no account take black boots to the 
tropics. They are very unpleasantly sticky and dirty. 

Mosquito boots deserve a paragraph to themselves. 
In malarial countries, the mosquito which carries in- 
fection usually delights in biting one’s ankles during 
dinner, so that in ordinary evening shoes and socks the 
mosquito can bite as much as he likes, and may give one 
a dose of fever. If, however, one wears mosquito boots, 
it is possible to sit any length of time over dinner and 
feel not only perfectly free from malarial infection, but also 
from the irritation of half-a-dozen mosquitos biting one’s 
insteps. Any boot like a half Wellington meets the case. 
Light brown mosquito boots are now usually sold at the 
stores in tropical countries, but for evening wear a pair 
of cavalry dress boots can be worn without attracting 
attention, and are to be recommended. Whatever device 
is adopted it is very important not to be exposed to 
mosquito bites during or after dinner. 

I may say that it is no use going to a London outfitters 
and asking for “ mosquito boots.” Such is our insular 
idea of the progress of tropical science, that an outfitter 
will probably regard such a demand as a joke. The rest 
of one’s outfit may be left to individual taste. There are 
no special requirements. I might mention that white 
cotton drill suits, the coat having a high collar, is a very 
comfortable undress turnout. Spine pads, coloured 
glasses, and such articles are not usually required, but 
this depends on circumstances and the individual. 

“Cholera” belts are often worn in the tropics. This 
is simply a broad flannel belé worn round the waist day 
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and night. They prevent chill in vital parts, and are to 
be recommended. 
FIREARMS. 


Revolvers.—The idea that when one leaves Britain itis 
essential to carry a loaded revolver and a pair of bowie- 
knivesis probably by this time fairly well exploded. There 
re many parts of “ Darkest Africa” where a revolver is 
not so necessary as if might be in the East End of 
London. As a matter of fact, in some parts of the world, 
such as the Southern States of America, it is advisable 
for it to be known that one does not carry a revolver. 
Then, should angry words arise, there is less risk of 
being “potted” if the opponent knows you do not carry 
a “shooter.” To be unarmed is the safest course in 
countries where men fire in self-defence through their 
pockets. 

There are, however, occasions when the possession of 
a revolver is desirable. Certainly when the traveller has 
to sleep in camp with possibly a month’s pay for a 
hundred men or so under his bed, it is well for him to let 
it be known that he not only has a revolver but intends 
to use it if occasion requires. This has a good moral 
effect and conduces to peaceful slumber. 

I will not attempt to advise as to the purchase of a 
revolver. The prices range from twenty shillings to 
seven pounds. Each man must choose for himself. 
may be remembered that a good revolver will last a man 
a life time, and indeed may be passed on to his son or 
grandson. The principal points to be looked for in a 
revolver are lightness, simplicity, quick loading, and 
accurate shooting. If really compelled to carry a revolver 
in the tropics, the traveller will appreciate the value of 
light weight; under all circumstances simplicity is an 
important feature, while accurate shooting is obviously an 
advantage. There are two features which should be 
found in a revolver, if ever one is so ur.f 1tunate as to 
have to use it. One is quick loading,‘ as if you should 
have to snap off all six shots out of the “ gun,” you are 
absolutely helpless until you can get another six cartridges 
into the cylinder. There are various devices. for this, 
such as Webley’s clip holder, which contains six cartridges 
already held in a frame for slipping into the cylinder. 
For really rapid firing there is the “ Mauser ”’ pistol, firing 
ten shots, and, still better, Colt’s automatic pistol, which 
fires cartridges from a belt like a Maxim gun. The other 
desideratum in a revolver is “ man-stopping”’ power. It 
is of no use to hit an assailant in a vital spot if he does 
not know it, and proceeds to deal you a blow with a 
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tomahawk before he finds out he is dead. It is necessary 
that he should fall when hit. For this purpose it is 
desirable to have a calibre of 0°455, or at any rate not 
less than 0°38. 

Rifles.—I will pass briefly over the subject of rifles. 
Big game shooters know what they want; military men 
have service arms supplied to them; but for the benefit 
of the less experienced I may mention that for fighting 
purposes there are the Martini-Henry, Lee-Metford, Lee- 
Enfield, Manulicher, Mauser. and other military patterns. 
For close quarters, which is the most likely condition 
under which a “ pioneer” will find himself on the defen- 
sive, I believe a Martini-Henry carbine as good as any- 
thing. A “ Winchester” repeater 0°450 calibre is a 
useful tool. The “ Winchester” 0°22 is amusing for 
target practice, but is not a “ man-stopper.” 

Shot guns.—F¥or shooting birds or small ground game 
for the “pot,” of course in these days a double-barrelled 
12 bore is the only gun to be carried. In the wild parts 
of the world one need not be particular whether a gun is 
hammer or hammerless. Covert-side refinements, such 
as single-trigger guns, are, needless to say, out of place on 
a pioneering expedition. 

Cartridges.—Reyolver and rifle cartridges are now 
standard articles, and require no description. It is only 
desirable to see that the cartridges are the same bore as 
the “gun.” It is embarrassing to find them otherwi-e 
when one is 5000 miles from home. Shot-gun cartridges 
vary according to the fancy of the sportsman, afid may be 
left to his discretion. To the inexperienced I would 
advise a certain quantity of No. 5 shot for anything of the 
bush fowl type, and No. 2 for bush deer, and such like. 
I once shot a puma with a shot gun loaded with No. 4 
shot, of course at close range. 

All cartridges for foreign trips should be hermetically 
sealed in tin cases, in sets of 25 or 50. The omission of 
this precaution in the tropics is fatal to the cartridges. 


MEDICINES. 


It is essential to provide for the self-treatment of 
simple ailments; and, further, on an expedition the 
explorer has to provide not only for himself, but for his 
companions, and probably for very numerous carriers as 
well. The latter usually suffer from all sorts of com- 
plaints. Then the horses or mules are not to be forgotten. 
Although I have arranged, or helped to arrange, the 
medical supplies of many expeditions, some of which 
were under my own direction, I decline to be drawn, in 
spite of the Editor of this journal, into writing out a 
detailed list of drugs. To provide for all emergencies 
would mean the carrying of a whole chemist’s shop. If 
one is a sincere Christian Scientist, I suppose there is no 
occasion to carry any drugs at all. But an ordinary 
common-sense mortal may consider himself deficient in 
the requisite faith, and will probably wish to carry a few 
simple medicines, such as the following :— 

Purgatives of any kind, such as Beecham’s pills, Eno’s 
fruit salt, Cockle’s pills, cascara sagrada, “ Livingstone 
Rousers,” &e. 

Astringents.—Such as Collis Brown's Chlorodine, a 
most valuable medicine. 

Digestives.—Pepsin, or “soda mint” are sometimes 
useful when food is unusual. 


Febrifuges.—Phenacetin is popular. Antipyrine is 
considered dangerous. 
Antt-pyretics.— Quinine. This drug deserves a few 


words to itself. It is probably the mosi largely used drug 
in existence. It is credited with the power to slay the 
malarial microbe, and, I believe, many other microbes 
which have established themselves in the blood, and yet 
it does not seriously inconvenience the patient. In 
malarial countries all sensible people now-a-days take 
5 ges. of quinine a day, or 10 grs. every two or three 
days unless constitutionally unable to do sce, in which 
case they would probably be better at home. Too much 
quinine is supposed to cause deafness, but there are many 
men apparently in sound health who must have taken 
hundredweights of it, I have swallowed a good deal 
myself. The old form of quinine, the bi-sulphate, appears 
to be somewhat insoluble, and the bi-hydrochloride is now 
more commonly used. Enquinine is the most soluble 
form of quinine but is expensive. 

Sundrves.—Tpécac, bismuth and soda, quinine, iron, and 
arsenic, and other compounds are commonly carried. 
Salol is a valuable drug in case of poisoning by bad food. 

Disinfectants.—These are nseful for keeping off insects, 
or for actual disinfectant purposes. (Carbolic acid, Izal, 
and Chinosol are powerful disinfectants. Calvert's Carbolic 
Powder is useful for sprinkling round a tent to keep out 
ants. Potassium permanganate is very easy to carry, and 
its properties are well known. 

For defending one’s self on board ship, in strange 
hotels, or in camp against insects. which may remain 
nameless, there is, I believe, nothing like Keating’s Insect 
Powder. 

For keeping off mosquitoes I can recommend camphor 
ice, sold at all chemists. Mosquitoes and other flies co 
not like camphor. 

With regard to the form of drugs, the most portable is, 
doubtless, the tabloid. Messts. Burroughes and Wellcome’s 
tabloids are famous. They make almost every drug up in 
this form. The only point to be remembered about 
tabloids is that, when a man is really ill, the tabloids sould 
be crushed before being administered, as a patient in a 
weak state is unable to dissolve a tabloid in its original 
form. 

Medicine chests —Drugs are best catried in a medicine 
chest, which may be of any size or shape, according to 
taste. For a long expedition the Stanley “Congo” case 
is a splendid article of equipment, but it weighs nearly 
60 Ib. when full. Smaller cases may be carried, according 
to circumstances. They should, of course, be made of 
tin. 

Thermometers.—Every expedition must have clinical 
thermometers for measuring the temperature of a patient 
when ill. A word of warning, however, is desirable, It 
is of no use a man going on an expedition in a malariovs 
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country if he is going to be constantly testing his tempera- 
ture to see if he has fever or not. Some men use a 
thermometer as a sort of permanent cigarette. Such a 
man had better get home-as fast as possible, for, assuredly, 
if he thinks so much about fever, he will soon get a bad 
dose of it. The thermometer is best in the hands of the 
doctor. 

Surgical instruments.—If such instruments are used, 
they will be in the hands of the doctor to the party, and 
it will be well to let him choose what is to be taken. 

Medical comforts are articles of a nourishing and 
tempting description, intended for the use of a patient 
when convalescent after illness. There is no need for one 
to describe them in detail, but a few hints as to what is 
usually carried upon expeditions may be acceptable. 

Arrowroot has, I believe, nourishing qualities, and can 
be carried in tins. Plasmon is a patent material which 
is supposed to be strengthening. It is made up into very 
tempting biscuits. Valentine’s Meat Juice is well known. 
It is simply invaluable in cases of serious weakness. 
Being good it is expensive. Brand’s Essence of Beef, 
Chicken, &e., are very welcome to anyone recovering from 
fever. 

The explorer can please himself about carrying Bovril, 
Oxo, Vim or other much advertised “‘ Oxen in tea cups.” 
They are very pleasant in good health or bad. 

Brandy, of course, is essential. A few bottles will go a 
long way. It should be the best. Champagne is one of 
the most pleasant and invigorating of drinks in case of 
illness. At home it is probably an over-rated wine, but 
in the tropics, afteran exhausting march or unusual strain 
there is, in my opinion, nothing like it. 

The above are the principal “medical comforts.” If 
an expedition is so fortunate as not to have required to 
make inroads into its medical comforts until near the 
end of its labours, I recommend that the case of medical 
comforts should be broached, and the contents served out 
day by day, as such a course may be the means of staving 
off illness during the latter part of the time, when men 
are usually, perhaps unconsciously, more or less “ played 
out.” 

Provisions.—The provisioning of a “pioneer” expedi- 
tion is a matter of very great importance. Unless done 
by an experienced man, there is a danger of either running 
out of the most common stores, or the carrying of an ex- 
cessive quantity of stuff which is not required. One must 
know the value of foodstuffs, and how many men can be 
fed out of one tin of any article. Every expedition will, 
of course, provide itself, as far as possible, with fresh 
meat, fresh eggs, fresh vegetables, and fresh fruit. The 
health of a party depends largely upon the supply of 
fresh food. But there are often occasions. when none of 
these things can be obtained, on account of want of time 
in obtaining them, or their scarcity in the country passed 
through. For instance, an expedition marching quickly 
through a tropical forest, across a desert, or a Canadian 
prairie, or many other parts of the world, will probably have 
considerable difficulty in getting supplies. Recourse 
must then be had to tinned provisions; but it must 
always be remembered that, however nice tinned food 
may be—and English tinned food is generally very 
palatab’e—no tinned food is as sustaining as the same 
foodstuff fresh. After recent revelations the explorer will 
do well to insist on English tinned food. I may briefly 
mention some of the most useful; but, of course, the 
quantity to be carried depends entirely on the tastes of 
the members of the party, the duration of the trip, and the 
resources of the country to be visited. For instance, I 
remember great ridicule being cast upon me upon one 
expedition for carrying what appeared to be a large quan- 
tity of tea and ginger nuts. However, the tea was much 
appreciated by the members of the party, and the ginger 
nuts were not by any means all devoured by myself. 

Corned beef.—This is a sort of standard food for an 
expedition. It is a good standby in case provisions run 
short. It is very portable and, I suppose, sustaining, but 
one gets very weary of it after a week or so. 

Hashed mutton, beef, &c——Curried chicken, turkey, 
&e., are more palatable, and the explorer may be referred 
to catalogues for every possible combination of meat and 
game in many forms. 

Army rations or Navy rations are capital. I always 
carry a lot and rely upon them as a mainstay. They are 
always good to eat, and each tin gives a hot meal for two 
men. 

Tinned vegetables are not very satisfactory, and seem 
to lose their flavour. Tinned spinach is to be avoided, as 
it contains copper sulphate to keep it green. There are 
various kinds of dried and compressed vegetables, which 
are sometimes better thannothing. There are vegetables 
prepared by various patent processes which have proved 
failures. Never take out an untried preserved food or you 
may regret it. 

For breakfast dishes, tinned sardines, sardines and 
tomatoes, kippered herrings, potted meats, &c., are all 
toothsome. Tea, coffee, sugar, salt, pepper, and mustard, 
may be mentioned as not to be forgotten. A really good 
brand of tea is a great comfort on an expedition. 

Condensed milk is a necessity, but is a poor substitute 
for the real article. The Anglo-Swiss (unsweetened), 
Nestle’s, Dahl’s, Bernese, and “Ideal” have all their 
devotees. Sterilised milk is as good as fresh milk, but I 
think it is not sold in a condensed form, and is, therefore, 
difficult to carry. The best way to use condensed milk 
is to mix it in hot water. It then resembles real milk 
more than if used in the ordinary way. 

Tinned fruit is quite one of the best of tinned foods. 
The so-called Californian pears, apricots and pine- 
apples are splendid and most enjoyable. There are other 
varieties as well. Bottled fruits are also useful for 
cooking. 

Biscuits.—If the pioneer is at rest in camp for a few 
days and has a good cook, he will get bread. Flour is 
easily carried, and baking powders act as yeast. A good 
cook will soon make an oven out of clay and turn out 
good bread. However, if bread cannot be made, 
one has to fall back upon biscuits. A good supply of 
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these should be carried. Huntley and Palmer keep 
varieties to suit every taste. Their“ Captains” are a gi 
substitute for bread. For afternoon tea sweet biscuits 
may be suitable, but I have a partiality for “‘ Ginger Nuts,” 
especially if softened by exposure to the air for a day or 
so. However, this is a matter of taste. 

Jams.—In hot countries tinned butter is out of the 
question, as it simply becomes a sort of liquid hair oil. 
Marmalade and jams must take its place. There is no 
difficulty in providing one’s self with all sorts of Messrs. 
Fortnum and Mason's, or Crosse and Blackwell's, jams. 
They are all good. Avoid American jam at any cost. 

Liquors.—No commissariat is complete without liquors 
of various kinds. The most portable. and probably the 
soundest, is Scotch whisky. It is usually packed in cases 
of two dozen bottles. For light wines Chianti may be 
recommended ; but wines must be left to the individual 
taste. Of course, Moselles and light Burgundies are most 
suitable for hot weather. 

As to mineral waters,it may be possible to carry a few 
eases of soda water, Apollinaris, or other waters. In 
West Africa “Sauerbrunnen” is very popular. When 
this is impossible, as will generally be the case, ‘“ Spark- 
lets” are very useful. Water aérated by a “ Sparklet” 
may be considered a substitute for soda water, but it will, 
of course, be remembered that the “ Sparklet” merely 
aérates the water, and does not in any way purify it, so 
it behoves one to be careful what water is being used. 
After water has been boiled as a wise precaution, a 
“ Sparklet ” is useful for restoring “ life” into it. 

Bad tins.—Never eat the contents of a bad tin. It 
may be fatal. A bad tin may be detected by the bulging 
outwards of the top or bottom, or both. This is due to 
the generation of gas. Any unpleasant smell will also 
warn the hungry one to try another tin. A good tin 
ought to make a slight hissing noise as the tin opener 
pierces the tin. This is the air rushing in. A tin may 
be much dented inwards by ill-treatment without its con- 
tents being damaged. 

Stationery may be mentioned, but cannot be dealt with 
in detail. The list of stationery required for an expedi- 
tion which is to do any survey work and plot its work 
in the field is a long one, but the cost is small enough. 
All stationery should be packed in tin-lined cases. 

As the explorer has often to do his own laundry work, 
a couple of flat irons is a useful addition. 

Packing cases.—Provisions and all other loose stores 
should be shipped in wooden packing cases supplied by 
manufacturers in this country. Such cases, however, 
where they will eventually require to be transported by 
carriers should not exceed 60 lb. or 70 lb. gross weight, and 
as a precaution against tampering on board ship, &e., should 
be wired and sealed. The lids should also be screwed and 
not nailed, as the cases will be required for use later, and 
with this object in view a padlock and hasp ready for 
fitting when the case is opened should be packed inside 
the lid. The lid should be hinged. 

It is also desirable to have a list of the contents of each 
case placed inside the lid and a duplicate carried for 
reference. This will be found of considerable convenience 
when tt is necessary to “tap” any particular article on 
one’s journey. 








SUBTERRANEAN WATER. 


A BORE-HOLE was sunk last year in St. Paul’s Church- 
yard by the enterprise of the proprietors of the Daily 
Mail, with the object of investigating a presumed effect 
of tidal action on a bed or beds underlying the Cathedral. 
The fluctuations of the water within the boring were auto- 
matically registered from September 21st to October 


24th. Professor Adams condensed the registrations into 
diagrammatic form, added tidal and rainfall results for 
the period, so as to admit of ready comparison, and having 
considered the variations of water level as recorded, and 
the meaning to be attached to such changes, sent in a re- 
port of value and suggestion to the above-mentioned 
journal, which published it with a reproduction of the 
diagram on December 10th last. 

As they throw light on a side of the question which 
does not appear to have been glanced at in this connec- 
tion previously, the inferences presented below, together 
with the illustration accompanying them, may prove to be 
of some general interest. Both inferences and illustra- 
tion are based on the diagram published as noted above. 

Water tapped at some depth below the surface of the 
ground, as was the case in this bore-hole, situated near 
St. Paul’s Cathedral, is almost invariably flowing; that 
is, it is in passage from the higher to the lower grounds, 
and thence to the still lower levels of streams and rivers, 
and eventually of the seas. It may so pass, in the form 
of widely spread sheets, through more or less permeable 
strata, or it may flow more in the fashion of collected 
streams, by more or less devious and obstructed courses, 
which have offered themselves as the result of crevices, 
faults, shrinkages, and other, so to speak, accidental 
passages, in the materials of strata, which, if without 
such fortuitous openings, might have been in many cases 
practically impervious to the passage of liquids. Though 
speaking of them as sheets and streams, we must guard 
against considering them as such in the ordinary accepta- 
tion of the terms, since—to emphasise one distinction 
out of many such—the underground water may be 
passing, not in an unoccupied space, but through the 
substances of beds of more or less permeable earths or 
rocks, Also we have to consider that the level of the 
water, as registered in a bore-hole, may not at all coincide 
with the actual height of the water of such sheets or 
streams, but would indiéate the height at any moment to 
which their waters would rise, under the conditions exist- 
ing, through a free vent-hole opened down to them by 
the cutting away of material-—-which may have been 
impervious—involved in the sinking of the bore-hole. 

The fluctuating line, representing the top water level in 
the bore, proves that the water flows in some direction, a 
rise in level showing that water has come, and a fall 





that water has gone. One would presume that the fioy 
would be toward the river, as towards a natural and 
general outfall ; and the known conditions support this 
view. As the level of highest tidal water does not rego}, 
the lowest level recorded in the boring by 63ft., there j 
always a fall from the tube water to river water to that 
extent as a minimum, and during the lesser tides this j, 
inereased tg 124ft.; while, if we reckon to the low waters 
of the tides, the fall in one case may be 25ft., and in the 
other 28ft. There is therefore the strongest presumption 
that the direction of flow is towards the river, and that 
the underground sheet or stream, which will then he feq 
constantly by water from the uplands, discharges into jtg 
channel. Should any difficulty be felt in accepting the 
travelling of water underground as a common, not to gay 
an almost universal occurrence, we have to remember 
that of the rain falling annually in many districts it js 
estimated about a third of the total quantity passes jnt, 
the ground, percolates to depths, and has thence cyenty. 
ally to reach its chief original source—the seas and oceans 

~by passage through intervening portions of the earth, 
before arriving at either streams, or rivers, or its ultimate 
destination, on its return. Were there no such return, 
with the constant abstraction by evaporation from those 
bodies of water, vast as they are, there must take place, 
and so be detected, a continual lowering of the sea level. 
while it is needless to say that no such continued decline 
in height has been traced. 

While the rainfall is the source and origin of such 
sheets and streams, it may not be in any way the rain 
which falls on the area in which the bore-hole is situated, 
nor even that which descends on the districts surrounding 
it for miles in extent, which contributes to the water 
under observation in this tube. In fact, as must be 
obvious, almost the whole of the rain water falling upon 
urban and closely populated districts is immediately 
carried off by the elaborate system of drains and sewers 
provided for the purpose, and it cannot in any measurable 
quantities therefore reach the subterranean shicets oy 
flows of water now under consideration. 

At this point it may not be irrelevant to say, that in 
this entirely modern thoroughness in intercepting and 
conveying away all fluids which would otherwise per. 
colate in some great measure into the subsoil and sub. 
strata, we have one of the most potent of the causes for the 
fractures and settlements which have taken place in the 
structure of St. Paul's Cathedral. For many years since 
its completion the areas surrounding this fine building, 
after receiving rainfall on their surfaces, permitted a very 
large proportion of the water naturally to pass into the 
subsoil, and thence into substrata, thus keeping them 
throughout their depths moist, and in the condition 
which ordinarily persists in soils, earths, and stratified 
materials generally, when exposed under normal states to 
the effects of our seasons. Since the modern systems of 
drainage have been introduced, however, only the most 
infinitesimal proportion of the rainfall can reach the sub- 
soil, still less the underlying strata, with the result that 
they are not sufficiently supplied with the moisture necd- 
ful to keep their materials of the same bulk or volume as 
they possessed when the Cathedral was erected, and for 
some long period afterwards. It is under these modern 
conditions that the earth and other beds supporting the 
structure have inevitably shrunk in bulk, laterally and 
vertically, the shrinkage being due to the drying of their 
materials, and without much doubt the farther effects are 
apparent in the settlements and fractures which have 
rent Wren’s splendidly erected building. 

To resume then. The particular rainfall, if any will do 
so, which will affect the level of the water in the bore-hole, 
will not be the purely local rainfall of the neighbourhood 
of the Cathedral and the borehole, but will be that, pro- 
bably, of some areas at a higher level, and at such a dis- 
tance from the populous centres and outskirts as not to 
be at present subject to a thorough drainage extend- 
ing over any large proportion of their surfaces. It 
is not possible, with the information at hand, absolutely 
to name the districts, but it is very suggestive of a con- 
clusion that there should be a spur of the northern bill 
districts trending directly towards the area of which St. 
Paul’s forms the crown and centre; the heights of Finch- 
ley, Hampstead, Highgate, &c., occupying this spur, 
sloping down through Highbury, Barnsbury, and Isling- 
ton directly towards the site of the Cathedral. However, 
be the upland areas which feed the subterranean water- 
sheet where they may, they will certainly lie at some 
distance from the point at which the bore-hole is sunk, 
and necessarily between the time when rain is registered 
as falling in a distant district, and) the moment when the 
effect of such rainfall is measurable in a bore-hole, or 
shows itself on a diagram recording the height of water 
in the bore, there must be some interval of time, and the 
interval may be comparatively long. 

Assuming, then, that the vertical movements of the 
water in the bore-hole near St. Paul’s represent the rises 
and falls of the potential surface levels, at that spot, of 
an underground sheet or stream of water, originating in 
some more elevated area, or some ground in which the 
water itself is at a superior height, and flowing towards 
the river into which it finally enters, we should expect 
to find recorded on such a diagram of the movements as 
that reproduced opposite :—(1) The effects of rainfall and of 
its absence. (2) The effects of anything which from time 
to time may check the flow, or may obstruct the ultimate 
discharge of the sheet or waterflow into its natural 
outfall—in this case, probably, the river Thames ; not to 
refer to other matters of great interest on which the 
fluctuations appear to give also some distinct evidence. 
It is to be noted, however, that where there is, as in this 
record, a single line as a resultant, representing fluctua- 
tions in the potential heights of, probably, a sheet of 
subterranean water, whose every change in level may be 
due to a multiplicity of added effects, there must be some 
difficulty in isolating any particular causes of the fluid’s 
motions within the tube; yet, if we confine our attention 
to the two most important series of effects—those just 
stated above—we shall be able now to detach and analyse, 
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as it were, certain large fragments of what may be 


likened to a 
succeed altery 


the remainder. é 

I. With reference to the rainless days, both those on 
the record and those noted as occurring previously, and 
also to the rainfall,as plotted by Professor Adams and 
3 yroduced in the diagram given here, it is to be 
80 in mind that the districts supplying the sheet or 
ain of water flowing through and past the bore-hole 
Paul's may have had, and most probably would 
dry period peculiarly their own, which 
some general resemblance, both in 


yards, a8 a consequence, in disintegrating 


ste 
at St. 
ive a rainfall and 
would have only 
ities, 
coordi we suppose, in some spot near the 
Cathedral and the bore-hole. Rainfall, as registered at 
the Royal Observatory, Greenwich—taken from “ Whit- 
aker’s Almanack ”—is plotted below the other record, and 
it is regretted that there cannot also be added a record 
of the pluvial peculiarities of a district among the higher 
ls lying away at some distance to the north or 
north-west of the Cathedral. A comparison of the two 
rainfalls given here will, however, suffice to show both the 
similarities and divergencies that may exist even in records 
for neighbouring areas, since they represent the amounts 
of rain daily registered simultaneously in two districts, both 
bordering on the Thames, and with their centres not six 
miles apart. “ The northern heights of London” would 
show still greater variations in the times and quantities 


groun 


of rain falling during the same period, while there would 
be also still some general agreement with the records 
given on the diagram. 

° There are marked on the upper set of rainfall panels 
certain days when rain fell in any quantities, and also 
when there was no—or practically no—rain, letters of the 
alphabet in capitals, and, above the line recording top 


water level in the bore-hole, the same letters, but in small 
italies, are repeated, so as to indicate the corresponding 
fluctuations. The added diagonal lines, serving the same 
purpose, give also, in addition, the ready means of esti- 
mating and comparing the intervals existing between 
any events shown to occur in the rainfall panels, and 
their cflects on the water in the bore-hole. 

During the first nine days covered by the diagram rain 
fell only on the 26th of September, and then only in small 


ples ?4 ua % 2] 26 29 30 1 


DIAGRAM 


built-up mass of evidence, and we might also | 


and in distribution in time, to those which | 


quantity, in the distriet represented; but allowing for an | 


interval similar to that prevailing subsequently, this 
quantity S seems to be answerable for the sudden rise of 
the water in the bore shown at s. On the 30th September 
and the 1st October a rainfall—A-B—of less than 
jin. in depth is followed after an interval by a rise of 
nearly an inch in the bore-hole record at a-b. A 
comparatively fine day C is, after a similar interval, 
represented by the depression c, while a rain D 
is answered at d. More remarkable is the effect 
of a day without rain E, which is responded to, 


after the apparently necessary lapse of time, by the | 


marked depression in the tube shown at e. A heavy 
rainfall F on the next day seems to produce the sudden 
rise f of nearly lin. in the water level. Fine weather G 
again results in the drop g, and fine days H-H induces 
also a steady fall ath. Then again J, a heavy rainfall, 
sends up the tube water with a swell, and another fine 
day K seems to ensure the sinking at k.- It will be 
noticed also that there is an extraordinary uniformity in 
the duration of the interval between the wet or dry days 
and the registering of their effects at the bore-hole. This 
in itself may be taken to be strong corroboration of the 
dependence of one set of events upon the action of 
another, but when in addition we have the large number 
of coincidences, answering in cases both of maxima and 
minima, as detailed above, there is some reason for claim- 
ing that we are not here dealing with a number of chance 
results, but that the level of the water in the bore-hole, 
4s given on the diagram, does indeed respond, after the 
requisite interval of time, to each heavy fall of rain, 
equally to each period of absolutely fine weather, and as 
— to the intermediate stages between these extremes. 
Here 18 other evidence, which space will not allow 
one to adduce, in' proof of this, and the fact 
a be self-evident, if we proceeded to eliminate fluc- 
ea ge arising from quite other influences, which are 
Be y intermixed with those due to the rainfall per se. 
a. — be recalled to mind, that the record of rain- 
_ oo with is not that of the district presumably 
r ying the underground stream tapped at St. Paul's. 
aa a difficulties would no doubt have disappeared, 
teeth: risa have been presented the record of rainfall, 
Ta ume unavoidably wanting, may be gathered from 
tuparison at points of divergency of the lower plotting 


of rainfall, as at J, for instance, with the upper one, 
which has been adopted for the datum. 

II. It is the height of the water in the Thames at any 
time which must regulate the rate at which the subter- 
ranean water will flow into the river channel, unless, of 
course, it so enters entirely above the highest levels of 
the high tides; though in the present case this is natu- 
rally out of the question. For the sake of simplicity and 
conciseness, while dealing with the effect of the tides, 
their types are distinguished as major and minor, and the 
essence of the distinction between the types may be 
said to lie, roughly speaking, in the fact that the high 
water of the so-called major tides rises above Trinity 
high water, while high water of the minor tides does not. 
Although this division is somewhat arbitrary, and is not 
exact, it will here suffice generally to group the two tidal 
series. On looking at the lower part of the diagram—the 
tidal portion—some measure of the amount of obstruction 
the tidal water of the river will cause to the flowing of 
the underground water will be roughly obtainable, almost 
at a glance, by observing the height of the body of water 
in the river above any level assumed as that of the 
discharging underground sheet, together with the time the 
liquid column takes in passing the areas in which the 
discharge occurs ; and there will also be apparent at 
once the great obstructive force presented by the major 
tides, as compared with that arising from the minor 
tides. If a level for the height at which the underground 
water is discharged into the Thames be assumed, such as 
that of Ordnance Datum, for instance, the extreme 
heights of the tides for fourteen consecutive high 
waters of the first major series give an average of such 
obstructive high water depth of 13ft. over the assumed 
points of discharge, while the same number of the follow- 
ing minor series of tides gives but 99ft. over it, or a 
difference of more than 3ft. This is upon the averages 
of the whole double series, but the _ differénces 
for long periods are nearer five feet than three. Such 
additional heights of‘ the bodies of obstructive water 
mean a very large increase in the forces checking the 
rate of flow of the subterranean sheet during the 
prevalence of the major tides: particularly so as any 
augmentation of resistance to the discharge into the 
river becomes of most important effect, when we have to 
take into the account the large loss of any force, inherent 
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in the flowing stream, which must ensue on its passage 
through the insterstices of the materials and strata 
traversed by it. In any event, the frictional resistance to 
motion in such beds must be extremely large, and must 
vastly influence the rate of travel, and even the 
susceptibility to fluctuation of liquid passing through 
them. 

Is there then found on the diagram—the record of the 
water movements in the boring—any evidence of the 
larger and the lesser obstructive action of the two tidal 
series? Apparently there is; and the simple fact that 
the record happens to commence during the driest period 
of the past year has given the chance of detecting its 
presence. This dry stretch of weather lasted more than 
three weeks—from the 7th to the 29th of September 
(both inclusive)—and the fourteen days immediately pre- 
ceding the commencing date of the diagram were, in 
certain parts of London and its uttermost ring of 
suburbs, absolutely dry, although we shall find in 
other parts that rain fell locally within this period. 
The time during which the minor series of tides pre- 
vailed expired almost immediately before our record 
begins. From these two occurrences, and the fact that 
the record of water levels begins with the minimum of all 
the heights registered, we are led to assume that this 
minimum is also that of the whole year. From the start 
of the record to the 29th September there is a fluctuating 
but continued rise in the water level. It will be noticed 
that this period of the rise—which is almost unaffected 
by rainfall—is also that of the major, or the more 
obstructive series of tides, and the rise in the record is 
most probably due to the reduced rate of discharge into 
the river, caused by these heavy tides, especially as 
directly we lapse into the time of the minor, or the less 
obstructive tides, an opposite action—a steady and per- 
sistent fall in the water level—begins, and continues until, 
on October 2nd, rainfall effects intervene, after which we 
can no Jonger directly trace tidal influence as compara- 
tively unaffected by other causes of fluctuation. These 
indications give probably a key to the ratio of tidal 
effects on the underground flow, due to a periodical 
flux and efflux of the obstructive action before re- 
ferred to; and if dry weather had continued through- 
out the period of the record diagram we should 
very probably have founa the water levels during 








that time fluctuating in accordance generally with 
those indications, and in some measure as represented by 
a line similar to that marked X-X, or really a continua- 
tion of that traced during the rainless days. Such a line 
may be taken as a base due to tidal action, upon which 
all effects due to rainfall, and to other causes also, have to 
be super-erected. It should be further noted that during 
the major tides there is comparatively little tendency in 
the water level to fall, while during the minor tides 
abrupt falls occur, and, although the following is not 
offered as a proof, there is a suggestive start of a steady 
fall which commences during the 14th and 15th of 
October, when the weather effects were those of a fine 
interval, at the very time of the change from the major to 
the minor tides. A sudden rise, however, due, as shown, 
to rainfall apparently, cuts short the means of tracing the 
unaffected line further. There are other features also 
corroboratory of the increased obstruction caused by the 
heavier tides to the outflow of this sheet of underground 
water. 

It will be a matter of extreme interest to pursue the 
analysis on later diagrams of the bore-hole records, which 
it is most desirable should be taken continuously, and, it 
might be hoped, even published. An exceptionable value 
attaches to the records from this boring, as it is probakly 
the only one in such a central part of the metropolitan 
area which is not devoted to some everyday use, and 
which is, therefore, free to give a continuous and “ undis- 
turbed” record of the much-required information as to 
the flow, periodical behaviour, and as to the persistence 
or exhaustion of these “ waters under the earth.” 








THE STRENGTH OF CHAIN RINGS. 


A RECENT Bulletin by Mr. G. A. Goodenough and Mr. L. E. 
Moore, of the University of Illinois Engineering Experiment 
Station, is devoted to a research on the strength of chain 
links. The theory of this subject has, says the authors, 
not received that attention which its importance warrants, 
and with the exception of one or two well-known 
memoirs, practically nothing has been written about it. 
The experiments which have been made have been 
carried out for the purpose of determining the ultimate 
strength of the chain, and not for the purpose of testing 
any theory. Formule for the loading of chains have so 
far been based upon the ultimate strength of the chain 
when tested to destruction, and are purely empirical. 
Few attempts seem to have been made to place such 
formule on a rational basis supported by theory. 

In undertaking the work at the [Illinois Engineerirg 
Experiment Station, three things were kept in view :— 
(i.) The development of the theory of the stresses induced 
in chain links with given conditions as regards loading. 
(ui.) Experimental tests of the validity of the theory 
employed, and also of the validity of the assumptions 
made as to the distribution of pressure between adjacent 
links. (iii.) The deduction from theoretical considera- 
tions alone of rational formule for the loading of chains. 
The analytical investigation was first suggested by Bach’s 
analysis of the stresses,in a hollow cylindrical roller. It 
seemed evidenttothe experimenters thatthe general methcd 
there used could be employed to determine the stresses in 
links with circular or elliptical centre lines. The only other 
analysis is said to be that made by Winkler in a memoir 
published in Der Civilingenieur. A discussion of this 
memoir, in which some of the results have been cor- 
rected, has been given by Professor Carl Pearson. While 
the methods employed in the investigation described are 
essentially the same as that of Winkler and Pearson, 
there are one or two important points of difference in the 
assumptions made. Professor Pearson considers only 
two cases, a link with an elliptical centre line and a link 
made up of two circular arcs and two straight lines. 
The analysis here given is extended to links of four and 
six circular ares, so as to approximate as closely as pos- 
sible to the forms actually occurring; it is also extended 
to links with studs. It appears that in all cases Winkler 
assumed the pressure between the adjacent links to be 
concentrated at a point at the end of the link. This 
analysis assumes a distribution of pressure over a definite 
area, and it is shown in the report that the distribution 
has an important bearing upon the results obtained. 

The method of tackling the problem is, briefly, as 
follows :—Consider one quadrant of the link as shown in 











Fig. 1 


Fig. 1. Denoting by 2 Q the load on the link, the section 
at A lying along the minor axis will be subjected to a 
normal force Q. There will also be at this section a 
bending moment M, which can be determined from the 
conditions of the problem. Now assume any other nor- 
mal ‘section, as.C, and consider the part of the link 
between the sections A and C a free body. At let two 
forces, each equal to Q, but opposite in sense, be added to 
the system. One of these forces with the force Q at sec- 
tion A forms a couple whose moment is Q/; the other 
force is resolved into components one Q cos ¢ along the 
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section, the other Q sin ¢ normal to the section. The | to oval links; secondly, assuming that the ring experi- | attention was paid to the possible raising of the abesd: 
component Q cos @ produces shearing stress and is | ments sufficiently establish the analysis, the link experi- | limit by this treatment. Aatic 
neglected in the subsequent discussion. At the section | ments could be used to test the assumptions made as to| Many pages of the Bulletin are devoted to the tabul 

C there is therefore (i.) a normal force P = Q sin ¢ and | the distribution between adjacent links. | results obtained, and also to the reproduction of — 


(ti.) a bending moment M, = Qk + M. The unknown The chain links tested were ordinary commercial links | drawn from the data. The most important of 

moment M is now found from considerations explained | bought in the market. The test pieces for determining | appears to be the curves which are given in |'iog 7 

n the analysis, and with P and Mbp fully known, the in- In these are shown the experiments upon “the i 

tensity of stress at any fibre is readily determined from | =" link of the conveyor chain Fig. 4. The coineidenc® 
me + M, 4 M, y ie between the points of the second test and the th % 


these 





























la “4 J a he 4 j Coretical 
: a : line Fig. 8 is striking. This test is perhays 
ik i: 2fr r+y | weight than any other oi the link tests, oo thea 
The formula S = ~ + ~* may be used, though the | | of the link caused large deflections. _ It will be observed 
Fs 1 | that the points for the first test indicate in each case 
results will not be quite exact. | | \ line of smaller slope than the points for the second teat 
At the very beginning of the analysis the question | \ It is stated that this is because in the secoid test the 
arose as to the way in which the pressure between | | | links have become accommodated to cach other 80 
adjacent links is distributed, but matters were some- { | | to speak, and the action is more nearly that of a 
what simplified by assuming that two links have i _ i’a journal and bearing, and hence condition (ii.), 1 ferred to 
© above, is more nearly approximated to than condition (i) 
| coos Additional lines have been plotted to give a coinparison 
Bam hana of the theory developed by the experimenters with other 
ue ; theories, the analysis usually given in text books {or 
2 hooks and excentrically loaded bars where the curvature 
of the link is neglected, the theoretical line for the de. 
flection of the minor axis is the line marked ~ ordinary 
“4 ‘ 
(b) 
Fig. 2 
contact at one point only. As a matter of fact the 
links can have the pressure (i.) concentrated at a single 
point H, Fig. 2a. (ii.) Uniformly distributed over an 
are EE, Fig.26.  (iii.) Concentrated at points EE, 
Fig. 2c. In subsequent analyses all three assumptions 
were considered. Referring to Fig. 1, O A and OB denote 
respectively the semi-minor and semi-major axes of the 
link. Under a load these axes change, OA becoming 
shorter and OB longer, which changes can be measured Fig. 4—-CONVEYOR CHAIN 
with reasonable accuracy. The theoretical analysis here al 4 
employed furnishes a means of calculating the change of | ¢@= 1 o0in. = 1-23in.  §—- 120m, = 1°3Win. a = OO oh 
position of any point, as, for example, the point A in the |@=2 in, A=140in, ¢=1°50in, ry = 5°00in. 8B = 73°55 | 


centre line of the link. Thus, for a given load the new 

| the modulus of elasticity of the material were ordered to 
be cut from the same bar from which the chains were 
made. The links, with dimensions, are illustrated in the 
engravings Figs. 3, 4,5, and 6. In carrying out the tests, 





Fig. 6-TWO-INCH DREDGE CHAIN 


Danensions 
d = 2in b = 2°2i4in. é = 2°5in. ry = 2°233in az 
« 3°125in. 3A = 2°42in. ¢ = O7in. ry = 0° 25in. B= 77 53 








theory.” If Grashof’s assumption is adopted then a very 
steep curve is obtained. 

The question of the probable distribution of pressure 
between adjacent links was not definitely settled. In 
most cases the experimental points followed most closely 
the line corresponding to case (i.) concentration at the end 
of the link for the smaller loads. As the load is increased 
the line through the points becomes steeper, and its slope 
is about that of the theoretical curve for (ii.) distributed 
pressure. In a few of the experiments the points 
approached more closely the curve for the third case. 











Fig. 3—DREDGE CHAIN 


Dimensions. 
1=1°00in. 6b = 1°178in. é = 1°l6lin. re=1173in. «= 21 
a=1°875in. A=1°24in. ec = 0°000in. rg = §:000in. +B = 7915 


position A', to which A will move, can be found. 
Evidently the component A A! in the direction of AO is 





the change in O A; that is, one-half the change in the Fig. S-PFOOF CON. CHAM It is stated to be probable that the distribution depends 
tength of the minor axis, likewise the component of A A’ Dimensions somewhat upon the length of time a chain has been used. 
in the direction of OB is one-half the change in the «a —1 Olin. b=12iin 6 =13l6im. ry = 1°35in . = 25 18; | After the links have been fitted to each other and have 
major axis. a= 1625in, b= 1'S54in,  ¢ = 0'500in. r= 5O0in. 8-89 | worn slightly so as to make a bearing, the distribution 

Because of the doubt regarding the distribution of will be that indicated by a line lying between the lines 


pressure between adjacent links it was considered a short piece of chai, consisting of either three or five | for cases (i.) and (ii.). In all cases the second test gave 
advisable to use circular rings of rectangular cross-links, was used whenever this was possible. The plan | a line of greater slope than the first test. 

section. With such rings a true knife-edge bearing was | followed in testing was to increase the load by such A study of the results obtained led to some interesting 
possible, and the general theory could be tested without nearly equal increments that from fifteen to twenty | conclusions. In the first place, the maximum stresses 
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Figs. 7 and 8—-TESTS OF LINK ILLUSTRATED BY FIG. 4 


danger of introducing unknown factors resulting from | readings would have been obtained when the estimated | for the different links are not widely different. The first 
the pressure distribution. It is stated that the éxperi- | clastic limit was reached. In testing the links the load | three links may be regarded as typical of the forius used 
ments on the rings are to be considered as wore reliable | was increased to a point just beyond the elastic limit in engineering practice, and in these the extreme variation 
than the link tests in establishing the truth or falsity of | which was indicated by the change in the increment of | in the maximum tensile stress is a little sore than 
the analysis. The tests of the actual chain link are,|the deformation. The links were allowed to rest at|7 per cent. It is also worthy of note that the 
however, valuable in two ways. First, they may be | least twenty-four hours, when the second test was run | tensile stresses at the two points D and E are nearly 
used to establish more firmly the analysis when applied ! up to the same maximum load as in the first case. No the same. In some cases the greater stress is at D, in 
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thers at E, as shown in the illustrations 9 and 10, which link chain of equal dimensions will, within the elastic 
poe the distribution of stress in plain and studded links. | limit, bear from 20 to 25 per cent. more load ‘than’the 
— conveyor link,on account of its relatively greater | open link chain. The ultimate strength of the stud 
length was an exception. As shown by the analysis, the | link chain is probably less than that~of the n 
a length of the side makes the inoment Mat the | link chain. (F) In the formule for the safe ing 
yon of the side small; consequently the moment at| of chains given by the leading authorities on machine 


agai of the link is large, and the stress at D is con- | design, the maximum stress to which the link is sub- 
tered} vreater than at E. It is logical to suppose, | jected seems to be underestimated, and the constants are 
therefore, that so far as strength is concerned, the form}such as to give maximum stresses of from 30,000 Ib. 
of this link is not favourable. The effect of the stud upon | to 40,000 lb. per square inch for full load. (G) The 
the distribution of stress 1s easily seen. The maximum | following formulas are applicable to chains of the usual 
tensile stresses are reduced about 20 per cent., but | form :— 
what is more essential, the heavy cowpressive stress P = 0°4d*s for open links, 
it c is reduced 50 per cent. or more. Provided the P = 0°5 ds for stud links, 
aauees we kept within the elastic limit of the mate-| as compared with Professor Unwin’s formule :— 
rial used, the stud is, therefore, of considerable value. P = 9d? for studded link chains, 
As pointed out, it has been the general opinion P = 6d for open link chains, 
of engineers that the stud link chain is stronger | and compared with Towne’s formula :— 

; P = 8°38 d? for ordinary crane chains. 


P denotes the safe load, d the diameter of the stock, and 
s the maximum permissible tensile stress. 





DIVI PUMPING PROJECT, MADRAS PRESI- 
DENCY. 

Tur newly constructed pumping works at Divi in the 
Madras Presidency are designed to supply water for the 
irrigation of the cultivatable portion of Divi Island, a 
deltaic tract of about 1,00,000 acres situated between two 
arms of the Kistna River, and formed of alluvial deposits 
from the river. The desirability of bringing this fertile 
area under cultivation has been recognised for the last | 
fifty years, but owing to the fact that the water available 
from the Kistna Anicut or weir, 37 miles above the 




















A rh i Roce tere Bee Baek am ache: pumping station is insufficient for more accessible areas 
| : commanded by the Anicut, the original proposal to supply | 

| ! the island from the Kistna Anicut system by means of 
/), an aqueduct across the smaller branch of the river was 


Fig. 9 abandoned. It was then decided to pump the required 





than the open link chain. The experiments of | 
Committee D of the United States Board appointed | 
to study cast iron, steel, and other metals, seem to show | 
that the stud actually weakens the chain, causing it | 
to rupture at a load lower than that required to break an | 
open link chain. At first sight these experiments seem 
t) disprove the results given in this report, but fact and | 
theory are easily reconciled, for it is easy to understand | 
that while the stud link is much stronger than the open | 
link, provided the elastic limit is not reached, the former | 
may rupture with a smaller load than the latter. In the | 
first place, the collapse of the sides of an open link after | 
the elastic limit has been passed decreases the effective | 
width of the link, and thus Deisees the bending moments | 
and stresses. Ifthe iron of which the link: is made is | 
ductile, the link may collapse until the sides become | 
nearly parallel, and the stresses are lower than in the stud | 
link, the sides of which are prevented from collapsing by | 
the stud. The actual distortion of the open link gives | 
it a form of greater strength, which is not the case with 
the stud link. Near the load producing rupture it seems | 
likely, therefore, that the stresses in the open link, are less | 
than those in the stud link subjected to the same load. 
Within the elastic limit the reverse is true, and there can | 
be no doubt that for ordinary working loads the chain | 
made of stud links is materially stronger than the on¢ 
made of open links. 

The following is a summary of the results obtained 
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,. supply direct from ‘the river, and the necessary works 
were designed to supply sufficient water to irrigate an 
/ ultimate area of 80,000 acres, together with the heavy 
/ flood banks and drainage works necessitated by the 


excessive range of flood levels in the river which formerly 
submerged the island. 

The works, which are now practically completed, pump- 
ing having been started in July, 1907, consist of a main 
engite-house, 158ft. by 45ft., containing eight 160 horse- 
power Diesel engines, each coupled direct with flexible 
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couplings to a 39in. low-lift centrifugal pump running at 
| 180 revolutions per minute, and specified to deliver 
| ie 73 cubic feet per second with a lift of 12ft., together with 
— LLY), two three-throw plunger pumps for liquid fuel, two 


auxiliary centrifugal pumps for cooling water, and two 
vacuum pumps for filling the main pumps—the auxiliary 
machinery being run by two 9 horse-power Hornsby 
| engines. 

The engine-house and other head works are placed at 


Fig. 10 


from the investigations and the conclusions that may be 
drawn from them:—(A) The experiments on the 
- A confirm the theoretical analysis em- | the apex of the delta. A supply or “loop” channel is 
proyed in the calculation of stresses. (B) The experi- | cut between the two arms of the river, passing in front of 
ments on the various chain links further confirm the | tho engine-house, and from this the-supply is admitted 
meoiysis, and show that the distribution of pressure | by low-level intakes to the two parallel suction culverts 
vetween the links in general lies between the extremes (i.) which run under the engine-house, the pumps being 
gap rer ; vasonoageg! - Pci arranged in two rows of four units each, with space for a 
dit), uniform distributi a purposes of calcuation, Case | ninth unit if required. The subsoil at the site consisting 
Sl asenmad C) Th 5 q on ae tg ee es | of sand with an admixture of alluvium to a considerable 
assumed. (C) The loa b > is ink produces an | depth, the engine-house —~ founded upon a solid block 
average intensity of s ,2Q2_Q; :. | of uncoursed masonry, with concrete filling to a depth of 
io Se af. ¥ =e ee we 29ft. below floor level and 8ft. below the bottom of the 
per culverts, which are built in the concrete with 
gneiss ashlar linings. The culverts are shown under con- 
struction, with the inverts and side walls completed, in 
the engravings in our Supplement, in one of which the 
: ; : loop channel and intakes uhder construction are seen, in 
introduction of a stud in the link equalises the stresses | the foreground. The superstructure is, of course, gneiss 
throughout the link, reduces the maximum tensile stresses | rubble. The delivery channels of masonry and concrete | 
about 20 per eent., and reduces the excessive compressive | run on each side of the engine-house, and have high-level | 
Stress at the end of the link about50per cent. (E) The stud | head sluices, which, when water in the river rises:to full | 


: the link containing the minor axis. With an open 
ink of usual proportions the maximum tensile stress is | 


approximately four times this valuc, i.e., 4 . (D) The 
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supply level in the main canal, admit the supply direct 
| from the loop chamnel, pumping being stopped so long as 
| this level is maintained. These channels each lead to a 
| 120in. Venturi meter, whence the water passes into the 
| main canal, which is designed with branches and distri- 
| butaries to irrigate an area of 50,000 acres, with ultimate 
extension to 80,000 acres. The side channels with the 
outlets from the Venturi meters, and the wells under the 
meter-house under construction, are shown in another of 
| the engravings. 

The Venturi meters, which are said to be the largest 
yet constructed, have a throat ratio of 3 to 1, and dis- 
charge 500 cubic feet per second with a head of 3in. 
The throat sections and pressure chambers are of wrought 
iron and the remainder of reinforced concrete. The left 
meter is shown under construction in several of the 
engravings. The meter-house, of brick and stone masonry 
and reinforced concrete, is built on wells, connected with 
the outside of the pressure chambers by passages through 
which the pressure pipes are carried, and contains two 
combined recorders and counters, each registering up to 
2,25,000 cubic feet per hour. 

The Diesel engine installation is the largest yet erected. 
The engines are 180 horse-power two-cylinder engines of 
the latest type, and were supplied by the Diesel Engine 
Company and manufactured by Messrs. Carels Fréres. 
The cooling water is pumped from a well into a cooling- 
water tank 150ft. by 7Oft., by two centrifugal pumps 
electrically driven from the dynamos in the repair shop. 
From this it is pumped by the auxiliary pumps in the 
engine-house into a service tank on the roof of the store- 
room attached to the engine-house, whence it gravitates 
through the service pipes to the engines and returns by 
open’ conduits to the cooling tanks, where it surpluses 
over both sides of a trough 95ft. long and falls 7ft. into 
the tank. The cooling tank can also be filled when neces- 
sary from the delivery channel by a permanent syphon 
pipe with a jin. connection to the vacuum pumps in the 
engine-house. 

Liquid fuel is brought in bulk from Madras, 255 miles 
by rail and 42 miles by canal and river, in steel tank 





THE REPAIR SHOP 


barges to the pumping station, where it is pumped into 
two steel storage tanks of a total capacity of 269 tons. 
The engines are supplied by gravitation from a service 
reservoir on the roof of the office attached to the 
engine-house, which is filled from the storage tanks by 
the auxiliary pumps. 

The pumps were designed and constructed by James 
Simpson and Co., Limited, who supplied and erected the 
whole of plant, and the pumps were specified to deliver 
73 cubic feet per second with a head of 12ft. At the 
official trials at- Divi the average of five pumps tested 
gave a discharge of 79 cubic feet per second per pump, 
with a head of 12°85ft., the average efficiency of the 
pump at this lift working out to 70 per cent. 

The isolated position of the pumping station necessi- 
tates special facilities for executing repairs on the spot, 
and for this purpose complete machinery of the latest 
type is fitted in a repair shop—see the accompanying 
engraving—attached to the engine-house, together with 
dynamos for lighting the engine-house and works, and 
driving the electric pumps. These are driven by a 
separate 9 horse-power Hornsby engine. The main shafts 
for these and for the auxiliary machinery in the main 
engine-house are coupled, and can be driven by any one 
or more of the three Hornsby engines, which are run on 
the same liquid fuel as the Diesel engines. 

The remaining buildings include store-rooms and 
offices and quarters for the staff. The level of water in 
the Kistna varies from intake sill level in the dry season, 
when the river is tidal at this point, to 27ft. above sill 
level, or 6ft. above engine-house floor level in maximum 
floods. The head works are therefore protected by a 
coursed rubble retaining wall 460ft. long and 39°5ft. high 
in front of the engine-house, with coping 10°5ft. above 
engine-house floor level, connected with heavy flood 
banks, which extend along both sides of the island, with 
the necessary drainage works. 
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LARGE RAILWAY STATIONS. 
No. VIII.*—PRINCES-STREET STATION, EDINBURGH. 


Most of the readers of Toe ENGINEER are acquainted | | 
with Princes-street, Edinburgh, and know its magnificent | the south-west, the next signal-box being Dalry Junction, 


~ Spaces — |— 2— 155— 1S6 — 





~ Spare 


| along the Lothian-road, and 180ft. along Rutland-street. In the station there 
| Powers for this were obtained as long ago as 1866 in me 
| connection with the slight extension of the line. 


The Caledonian Railway approaches Edinburgh from 


line No. 1 is a shunting siding. 
seven platform lines. 

The station is protected by one signal-box eo 
141 working levers, eleven spare levers, and four ae 
The levers are at the back of the box, and not, ag usual, 
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Fig. 1—SIGNALLING ARRANGEMENTS AT PRINCE’S STREET STATION, EDINBURGH 


surroundings and general position, with its wide thorough- 
fare, on the north side of which are Princes-street Gardens, 
beyond which rise the hills where are old Edinburgh, St. 
Giles’ Cathedral, and, surmounting all, the Castle. 

At each end of Princes-street there is a railway station 
and a railway hotel. That at the east end is the magnifi- 
cent Waverley Station of the North British Company and 
the North British Station Hotel, and at the west end is 
the Princes-street Station of the Caledonian Railway and 
its Princes-street Station Hotel. It is with the latter 
station that we intend to deal in the present article. 

The Caledonian Railway first entered Edinburgh on 
February 15th, 1848. Under 8 and 9 Vic. c. 162, a line 
was sanctioned from the junction with the Lancaster and 
Carlisle Railway. the Newcastle and Carlisle, and the 
Maryport and Carlisle, in the city of Carlisle, to “ near the 
Naval and Military Academy in the city of Edinburgh.” 


Princes St Station 
| Mis. 75f2 Chs 


Dalry Jet. 
Signal Box 
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This line was opened from Carlisle to Beattock on Sep- 
tember 10th, 1847, and forward to Edinburgh the following 
February. The station was in Lothian-road, on the site 
of the present goods ststion, and in 1866 powers were 
obtained, and in 1870 the line extended slightly further 
northwards, and a wooden station erected in the angle 
formed by the junction between Lothian-road and 
Rutland-street where these join Princes-street. In 
1890 a contract was let for the erection of the present 
station at an estimated cost of £120,000, and the work 
was commenced in that year. The engineers were Messrs. 
Cunningham, Blyth and Westland; Messrs. Pedder and 
Kinnear were the architects, and the work was carried 
out under the superintendence of the late Mr. George 
Graham, the chief engineer of the Caledonian Railway. 
Before, however, this was done the wooden station 
was partly destroyed by fire. The work was com- 
pleted in 1894, and in 1903 the buildings assumed their 


at the front, so that the signalman works with his back 


100 miles 39} chains from Carlisle, and 36 chains from 
There are three to the line, and consequently has a better view, and jg 


Princes-street Station signal-box. 
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Fiz. 4@—INTERIOR OF THE STATION 
closer to his work. A train describer is provided, so that 


running lines between these boxes—an up line, a down 
the signalman at Dalry Junction may intimate the origin 


line No. 2, and a down line No.1. The latter line is not, 
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present form by the erection of a large hotel, con- 
taining 300 rooms, over the station buildings for 300ft. 


* ‘No. VI. appeared May lst. 


Swain Sc 


Fig. 3—-PLAN OF YARD, STATION, AND BUILDINGS 


however, used for passenger purposes, but for working | of approaching trains—whether from Carlisle, (Glasgow, 
| empty coaches from the sheds at Dalry Junction. The | | Leith, &e. A train describer also works from the station 
up line is the most southerly, and to the north of down ' intimating when trains are ready to depart. 
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120ft. The upper arms are for trains from down main 


at AB, there is a bridge of signals carrying seven 
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Fig. 1 is a diagram ofthe signalling. Trains can arrive | siebe are five carriage sidings. ‘On the south side of | with iron gates each 28ft. wide, with a cab inspectors 
f the seven platform lines, and at the entrance | ; sidings Nos. 1, 2, and 3 are small low stages on which the | box. between. 

carriage | washers stand when cleaning the carriages. West | 
This bridge has a span of | of the signal-box there is an engine turntable of 50ft. | 


The main public entrance is off Princes-street, and is 65ft. 
‘long, 15ft. wide, 13ft. 6in. high, and lined with tiles. On the 
| right are the first-class and second-class refreshment 


The length of the ‘different platforms are as follows :— | rooms, and next to these is the station dining-room and grill, 
distant—is provided which is only lowered "No. 1, 600ft, in length ; No. 2, 615ft.; No. 8, 695ft.; No.4, | which have a lady’s lavatory on the ground floor, and an 
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when the whole of the line ahead is clear up to the 
pen consequently, when a driver sees the distant 
“on” he is warned to enter the station with care. He 
Nong already had another warning outside, as the inter- 
locking i is so arranged that one of these upper arms and 
the lower distant arm, as well as the proper outer home 
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Fig. 5—-ELEVATION AND PLAN OF OFFICES 


665ft.; No. 5, 578ft.; No. 6, 515ft.;. and No. 7, 433ft. 
The more important trains arrive in No. 1 or No. 2 plat- 
form line, as the cab rank is situated there. This sepa- 
rates the two platforms for. some distance, and where it 
does each platform is 16ft. wide. At the turn of the cab 
rank Nos. 1-2 platform is 42ft., which tapers down to 13ft. 
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Fig. 6—DETAILS OF ROOF 


signal, must be lowered before the usual distant signal, 
which is fixed on the stop signals at Dalry Junction, can 
be lowered. 

Trains can depart from any of the seven platform lines 
on to the up main line, ard to the right of each of the 
seven posts there is an arm for this purpose, except for 
No. 4 line, which has an alternative route, i.c., through 
the connection at the end of the platform or _—- 
the same connections as the trains from Nos. 1, 2, 
platforms. 

At the foot of each post there are two discs, one on | 
each side of a post. These apply to shunting movements 
from the station. The discs to the left of the posts apply 
to movements to the shunting siding, and those to the 
right of each post are for leading up to the starting signal 
near Morrison-street bridge. The two discs at the 
extreme right are for going into the Horsedock siding 
from either down main No. 1 or down main No. 2. 

Each down main line has two outer home signals for 
the splitting points immediately in front of them and two | 
corresponding distant signals. 

Most of the facing point locks are operated by either | 
one of two levers. If before a signal is lowered the | 
points have to be reversed the lock lever comes next to 
the point lever, but if the points are normal for the signal, 
the lock lever comes near to the signal lever. This neces- 
sitates more levers in the frame—twenty more in this 
case—but practically no additional point connections, | 
and it saves the signalmen much walking. 

Vig. 2is a gradient profile of the line between Dalry 
Junction and Edinburgh. 

Fig. 3 is a plan of the yard, station, and buildings. The | 
goods yard is situated on the south side, for which there are 
independent lines from Dalry Junction, and on the north ' 





| Nos. 83-4 platform and Nos. 5-6 are of an average width | 


of 19ft., being 20ft. 6in. and 21ft. respectively at the 


widest part, and tapering sharply towards the ramps to | 


12ft. 6in. No.7 platform is 10ft. wide throughout. The 


platforms have granolithic paving. Smoke screens are | 


provided over each line. 
All but Nos. 1 
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| time. 


| of luggage, and one for shop parcels. 


| offices, &e. 
| which has been built of pitch pine. 


and 2 platforms have palings at the ends | 
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independent smoke-room and gentlemen’s lavatory on a 
floor above and separate from the hotel. These have 
mosaic flooring, and the fittings are of mahogany in the 
refreshment rooms. The walls and ceilings of the dining- 
rooms are white, the woodwork is of oak, and separate 
tables are provided at which 150 can be seated at one 
Next to the dining-room is the left-luggage room, 
which has a doorway off the station and a counter with 
three windows for the reception of luggage, withdrawal 
Racks are pro- 
vided in the centre and at the sides, and underneath is a 
store-room reached by a hydraulic lift. 

The hotel takes the greater part of the ground floor on the 
Lothian-road side, and special buildings have had to be 
erected for the offices for the station master, inquiry 
These form a very ornamental structure, 
Next to these come 
the ladies’ and gentlemen’s waiting rooms. The 
offices of the divisional engineer and divisional traffic 
superintendent are entered from a passage in this corner, 


| and there is another passage which leads to the linen 


room where sheets, rugs, and pillows for the sleeping cars 
are stored, and to the guard’s rooms, ambulance hall, &c. 
These are under the parcels office, above which are the 
offices of the divisional officers just named. 

It may here be remarked that the Princes-street 
Station staff are very proud of their ambulance corps, and 
they are the possessors of a very fine ambulance van. 

The lamp room is in the corner near the end of No. 7 
platform, and behind it the footwarmer room. Here is a 
passage way to the parcels office, which is in two parts— 
one for inwards and delivery in the town, and one for 
outwards to go by train. The parcels clerks have an 
office adjoining, and at the end of the block are other 
minor offices. Through the gateway at the entrance pass 
the parcels delivery vans and horses, carriages, &c., that 
are to be loaded or have been unloaded at the horse 
loading dock. 

The booking office is placed in the centre of the con- 
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Fig. 7—DETAILS OF GIRDERS 


with two collapsible gates on to each platform except | 


| No. 7, which has collapsible gates only. 
A luggage weighing machine is provided at the end of | hand side when entering from Princes-street. 


No. 8 platform. 
The cab rank varies in width from 29ft. to 12ft. 3in. | 
and is covered with rock asphalt. Access is obtained for | 


course, and is oval in shape. It is built of pitch pine, and 
| has ten windows, the majority of which are on the right- 


Fig. 4 is a view of the interior of the station. In the 
foreground is the cab-rank, and in the rear the booking- 
office. The archways to the right of the booking-office 


vehicles off Rutland-street through a double gateway | were public entrances to the station, but were “aes 
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when the hotel was built, in order that they might be 


incorporated therein. The windows on the right show the | 
position of the divisional officers’ quarters. The wooden | 
erections near the archways were temporary refreshment | 


rooms, and have since been taken away. 


Fig. 6 gives a more general view of the station and of | 


the screen at the south end. 

The walls of the station are built to a height of 32ft. 6in. 
above rail level, and are of Dumfriesshire stone. They 
carry fifteen girders of varying length distributed as 
shown in the plan in Fig. 6. 
188ft. Gin. The girders carry principals, which are dis- 
tributed as shown in the same engraving. 


In Fig. 7 are given particulars of the construction of | 


the girders, and in Fig. 6 of the principals. Special 
glazing is used. 

The station offices and yard are lighted by electric 
light, power being obtained from the corporation mains. 
In the station there are thirty-six 2000 candle-power are 
lamps, and in the yard and adjoining goods mineral and 


The greatest span is | 


| section, and the exhibits which are visible, the French 
machinery will be of a lighter character than the British, 
and should, therefore, be erected in less time. 

Before touching upon the general nature of the engi- 
neering exhibits, it is worthy of mention that a space of 
14,000 square feet has been set aside in one part of the 
| Exhibition for the display of apparatus used in purely scien- 

tific methods of research. This portion is in the hands of 
| well-known scientists, at the head of whom are Sir Norman 
| Lockyer, Professor John Perry, and Sir Alexander Pedler. 
The department is divided into sections, and each sec- 
tion is representative of a leading branch of research. 
| There are sections devoted to light and photography, 
mathematics, magnetism and electricity, chemistry, 
mineralogy, biology, geography, geology, and meteorology. 
| It is believed that this is the first large Exhibition at 
which such distinct recognition of the claims of pure 
science haz been made, and it is certainly an example 
| which should be followed at all future Exhibitions. We 
| understand the usual difficulties in securing historically 














Fiz. 8-INTERIOR OF STATION AND SCREEN AT THE SOUTH END 


locomotive yards forty-three arc lamps of similar power. 
The offices are lighted by incandescent lamps. 

There are about 127 trains arrive each week-day. 
Most of these are shunted out after arrival and again 
“set” to the platform when ready for departure. About 
the same number of trains leave each week day. 





THE FRANCO-BRITISH EXHIBITION. 
No. I. 

Tue news that the Franco-British Exhibition, which 
was opened at Shepherd’s Bush yesterday, is not quite 
finished, will probably surprise but few of our readers. 
Large exhibitions are seldom—perhaps we should say 
never—complete on the opening day, and the Franco- 
British Exhibition is not an exception to this rule. 
Considering its size, and the vast amount of work involved 
in its construction, as well as the many unforeseen diffi- 
culties inseparable from such an undertaking, engineers 
will appreciate the reason for its incompleteness as 
well as, if not better, than any other section of the 
community. 

During the last few weeks we have visited the 
Exhibition on several occasions. We have watched 
with interest the progress made in the various depart- 
ments, in the grounds, and particularly in the] Machinery 
Hall, and we have no hesitation in saying that if the 
work continues to progress with the same rapidity as it 
has been doing, it will be but a very short time before 
the Exhibition is quite complete. The Machinery Hall, 
as explained in our issue of November 29th, 1907, is very 
large. It covers an area of 6} acres, and consists of two 
main buildings running north-east to south-west, joined 
together at the south end by a building of similar con- 
struction, thus forming a U-shaped building in plan. 
Each side building is 661ft. iong by 180ft. wide, the cross 
building being 302ft. long by 310ft. wide. When we 
visited the Exhibition about a fortnight ago there was a 
very poor display of machinery of any kind As a 
matter of fact, there was a total absence of French exhi- 
bitors, and very few British. A few days later we found 
taat the number of British exhibitors had considerably 
increased, and when we again visited the Exhibition at 
the beginning of this week we found that the amount of 
British machinery delivered had gone up with a bound, 
but that the French exhibitors were still a good deal 
behindhand. On the whole the British side now looks | 
fairly complete. So far as we have been able to judge | 
from an inspection of the packing cases in the French 


valaable apparatus have been experienced, and many 
individuals and institutions have not found themselves 
able to allow such apparatus to pass out of their own 
custody. Other difficulties, we understand, have also 
arisen in connection with space and funds, for both have 
had to be provided by the Exhibition itself, as no public 
funds have been forthcoming. It has been suggested 
that a meteorological observatory should be erected in the 
grounds. 

Some weeks ago the electrical manufacturing firms and 
supply companies made an attempt to combine for the 


nected to a 100-kilowatt direct-current generator and one 
three-crank six-cylinder engine direct connected to g 
130-kilowatt generator for lighting, &c. For the Canadian 
Section the same company is supplying two three-crank 
six-cylinder engines direct connected to two 130- kilowatt 
direct current generators for lighting, ke. A large number 
of arc lamps have been supplied by the company fur use 
in the Canadian Section, and there are also many 
Westinghouse motors in use at the machine tool makers’ 
and other stands. Mather and Platt are erecting a 
500 horse-power two-eylinder double-acting horiyonta] 
gas engine coupled to a three-phase alternator, the 
alternator being placed between the two cyliuders, 
Among other exhibits on the same stand, which we shall 
refer to more fully in a subsequent issue, is a steam 
turbine pump, a boiler pump, and a large east iron tank, 
The next largest gas plant is being erected by VM -ssrs, 
Crossley and Co. This firmis erecting a 180 horse-) ower 
vertical gas engine complete with a suction gas pro lucer 
plant. The engine is coupled to a 125-kilowatt direct. 
current dynamo, and the power will be used primarily for 
lighting the firm’s stand. Next to Messrs. Cros<!ey's 
stand the National Gas Engine Company is erectii¢ g 
fair-sized producer plant and gas engine, and other sniller 
gas engine plants are to be found in various parts of the 
building. 

Leaving the gas engine exhibits, and turning to the 
steam side of the Exhibition, the largest exhibit under 
this heading is that of Messrs. C. A. Parsons and (0, 
This firm is erecting a 1800-kilowatt steam turbine, which 
we understand will work in parallel with the Westing. 
house Company’s large gas engine, the two plants sup. 
plying power to the Machinery Halland elsewhere. The 
turbine is of Messrs. Parsons’ standard parallel type, 
adapted for the full range of expansion from the boiler to 
the condenser pressure, and it is also designed to work 
non-condensing; it is suitable for working ata steam 
pressure at the boiler of 150lb. above the atmosphere, 
with a superheat of 100 deg. Fah. It is provided with a 
mechanical governor arranged for a speed regulation of 
24 per cent. with full load, and a temporary speed varia- 
tion of 5 per cent. when full load is suddenly thrown 
off. The dynamos are of the firm’s latest construction, 
fitted with their patented compensating winding, which 
enables sparkless commutation to be obtained at all 
loads without moving the brushes. Each dynamo is 
capable of an output of 900 kilowatts at 460/560 volts, 
and is designed to maintain an overload of 25 per cent. 
for two hours and 50 per cent. momentarily. The steam 
for the turbine will be supplied from three large double- 
drum Babcock boilers which are being erected just outside 
the Machinery Hall. The turbine will be coupled to two 
Parsons continuous-current generators, and the two 
machines will work in parallel. Besides the three 
large boilers which Babcock and Wilcox, Limited, 
are erecting outside the Machinery Hall, the firm is 
also erecting several interesting exhibits inside the 
Exhibition, including a boiler and coal handling plant, «c. 
W. H. Allen, Son and Co., Limited, have erected a number 
of their high-speed enclosed engines similar to those 
shown at the recent Machinery Exhibition at Olympia. 
Some vertical steam steering engines, among other 
things, are also to be found on Harland and Wolff's 
stand. There are several other firms exhibiting steam 
engines and engine accessories, but unless some more 
firms are to put in an appearance later, it cannot be said 
that the display of steam engines is extensive orrepresen- 
tative. So far,no firm has started putting down a really 
large reciprocating engine, and, as to full-sized locomo- 
tives, which, it is said, are to be a prominent feature, 
these are, so far, only conspicuous by their absence. Most 
of the British railway companies, however, are exhibiting 
models of their locomotives and rolling stock and views 
of the parts through which these railways pass. 

The large shipping companies are also represented in a 
similar manner. John I. Thornycroft and Co., Limited, 
will show in Hall 48, Stand 360, a collection of 
models of torpedo craft, as well as other vessels, such as 





purposes of the Exhibition. This, however, had to be 
abandoned on account of the short time available in | 
which to organise a good exhibit. The London Electric | 
Supply Company, however, made a final effort, and a} 
suitable space has been secured in the Machinery Hall | 
for a collective stand, which we understand will be | 


ready to receive the exhibits on May 23rd, The supply 


companies have guaranteed sufficient money to cover | 
the expenses, and will provide the general saperintend- | 
ence. About fifteen firms intimated that they were | 
willing to take part in the exhibit. It is reported that | 
the scheme is well under way, and gives promise of being | 
a success. The gas companies of London also have a 
collective exhibit, this stand being next to the electrical 
stand. Pressure gas is to be used for lighting part of 
the grounds, the gas being compressed on the gas com- 
panies’ stand. 

Turning now to the general nature of the exhibits at 
present in the Machinery Hall, it cannot be said, as is 
the case of many Exhibitions, that machine tools pre- 
dominate; this is due no doubt to a great extent to the 
absence of the German and American firms. Although 
machine tools are not the predominating feature, several 
large and well-known British firms are exhibiting, such 
as Messrs. Alfred Herbert and Co., Buckton and Co., 
Selig, Sonnenthal and Co., Holroyd and Co., Hetherington 
and Sons, and others, and one or two French firms had 
put in an appearance when we last visited the Exhibition. 
There will certainly be a very fair display of gas engines 
on the British side. In one corner of the Machinery 
Hall, for example, the British Westinghouse Company is 
erecting a large tandem vertical gas engine coupled to a 
dynamo of 500-kilowatt capacity. This engine is to be | 
supplied with gas from a Mond type of producer by the 
Power Gas Corporation. The cooling tower for the water 
in connection with this exhibit is being supplied by 
Messrs. Jarvis Brothers, Middlesbrough. For the 
Australian Section the British Westinghouse Company is 
supplying a single-crank two-cylinder engine direct con- | 





the Customs cruiser Swriya Monthon, of which they have 
built a sister vessel for the Brazilian Government, the 
shallow-draught stern-wheeler Livingstone, supplied for 
missionary service on the Congo, and one of the four 
launches recently delivered by them to the Spanish 
Government, two being tenders for the Royal yacht 
Giralda, while the others are for service with the cruiser 
Cataluna. Special interest attaches to the medel of 
H.M.S. Tartar, which is shown to }in. scale, as it will be 
remembered this boat holds the world’s record for speed at 
sea. The model of H.M.S. Lightning, the first torpedo 
boat built for the British Navy in 1876, and still known 
in the Service as No. 1, will be of interest as a subject for 
contrast with the latest development of torpedo warfare. 
As a commentary on the Tartar’s record, the set of photo- 
graphs of torpedo vessels built by the firm during 
the past twenty years which held speed records 
in their day is also of interest. Another interest- 
ing model is that of the Shirakumo, one of the ten 
destroyers built for the Japanese Government. There 
are also illustrations of some ot the numerous 
vessels built abroad to Messrs. Thornycroft’s designs. 
The Parsons Marine Steam Turbine Company is showing 
some interesting models of steam turbines fitted to ships. 
Other exhibits which will appeal more particularly to the 
general public are those of such firms as Vickers, Sons and 
Maxim, Limited, John Brown and Co., Limited, and Sir W. 
G. Armstrong, Whitworth and Co., Limited. These firms, 
among other things, show guns and armour plate in the 
finished and unfinished condition. On John brown 
and Co.’s stand there is a mammoth gun barrel, which is 
said to be the largest in existence. It is 48ft. long, and 
weighs 17 tons, and is far a12in.gun. Armour plates which 
have been subjected to heavy projectiles are also shown. 
There are some excellently finished Maxims and pom- 
poms, and mountain batteries packed on mules. The 
models of battleships, cruisers, destroyers, &c., will also 
probably attract considerable attention. Among other 
exhibits which will no doubt meet with approval from the 
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iblic is that of Seibe, Gorman and Co., Limited ; 
understand, will svete 4 _— and 
‘ “11 work under water as at the last Machinery 
divers wi Exhibitions. Then, again, Messrs. Bemrose 
- has Sip put down a very extensive display of print- 
and Son” 
ng, eo thy section in the Machinery Hall is 
e hich is devoted to the display of the various 
ths ‘eams throughout the United Kingdom. There 
a” a collection of the yarious ores and minerals 
is with some of the rarer metals. 


general pu 
this firm, we 


mined, together = Wit d. to b 1 f Enolist 
There are, We understand, to be samples of English 
wold, silver, copper, plumbago, and numerous other 
O erals found in Great Britain and Ireland. Near 
; ‘ 


‘tion is the iron and steel department, in 
which is to be seen a collective exhibit of the pig iron 
industry. The firms making pig iron have a special 
: yilion inside the Machinery Hall, in which may be seen 
pa cimens of pig iron and the raw materials and fluxes 
Lae in its production. A conspicuous feature in connec- 
pe with this section is an obelisk 28ft. high, which has 
kool constructed to show the volume of iron produced 
each minute by the British blast furnaces. There are 
also to be models showing the: relative volumes of the 
constituents W hich enter into the composition of a ton of 


the mining se 


pig iron , , : : 
In the French section several interesting electrical 


exhibits are beginning to appear. One firm, for example, 
. tting in a very fine display of continuous and alter- 


is pu : : : : 
nating current electric motors; another firm is showing 
magneto machines for electric ignition, electrical 


measuring instruments, «ec. Although the extensive 
electric lighting plants referred to are being erected in 
the Machinery Hall for electric lighting and power pur- 
we understand that a large amount of the electric 
current used in the Exhibition for lighting purposes is 
being supplied from the Hammersmith Borough 
Council’s power station, and the electric lighting bill 
during the six months of the Exhibition is esti- 
mated at about £40,000. Many of the exhibitors in 
various parts of the Exhibition have erected their own 
lighting plants. For instance, in a pavilion erected by 
one of the London daily newspapers—the Daily Mail— 
a Diesel oil engine is erected, direct coupled to a continu- 
ous-current generator. This plant is used for lighting 
purposes and for driving a four-folder Hoe press, for 
linotypes, and a junior order plate. Again, in the New 
Zealand Pavilion a non-explosive gas plant has been put 
up. The Indian Pavilion is using ordinary gas from the 
main, and an independent electrical installation is being 
used for the Australian section. 

In our last issue we gave a list of the 'rench exhibitors ; 
below we give alist of most of the British firms which are 
at present at the Exhibition. In subsequent issues we 
shall illustrate and describe the various exhibits in detail. 

(, A. Parsons and Co., Newcastle-on-Tyne. 

Alfred Herbert, Limited, Coventry. 

Mather and Platt, Limited, Manchester. 

Hetherington and Sons, Manchester. 

toyles, Limited, Manchester. 

The Crossley Gas Engine Company, Manchester. 

Holroyd, Limited, Rochdale. 

Harland and Wolff, Belfast. 

John Cameron, Limited, Manchester. 

William Dowson and Sons, Yorkshire. 

The British Westinghouse Company, Manchester. 

The Power Gas Corporation, London. 

Sanderson Brothers and Newbould, Sheffield. 

W. H. Allen, Son and Co., Limited, Bedford. 

Archibald McMiilan, Dumbarton. 

John Brown and Co., Limited, Sheftield. 

Vickers, Sons and Maxim, Limited, Sheffield. 

Selig, Sonnenthal and Co., London. 

George Hattersley, Keighley. 

Palmer's Shipbuilding and Iron Company, Limited, Jarrow. 

Siebe, Gorman and Co,, London. 

The National Gas Engine Company, Limtd., Ashton-under-Lyne. 

Thomas Broadbent and Sons, Huddersfield. 

Princeps and Co., Sheffield. 

Jones and Horsfield, Manchester. 

The United Asbestos Company, London 

Clayton and Son, Leeds. 

Taylor Brothers and Co., Leeds. 

Henry Wiggin and Co., Birmingham. 

The Berthon Boat Company, London. 

George Harrison, Stourbridge. 

Parsons Marine Steam Turbine Company, Wallsend-on-T'yne, 

The Gleenboig Fireclay Company, Glasgow. 

Haslam Foundry Company, Limited, Derby. 

The Harbinger Standard Metallic Packing Company, London. 

Cammell, Laird and Co., Limited, Sheffield. 

Thomas Firth and Sons, Limited, Sheffield. 

Watson, Laidlaw and Co., Limited, Glasgow, 

Babcock and Wilcox, Limited, London. 

Hans Xenold and Co , Manchester. 

The British Mannesmann Tube Company, Limited, London. 
John Spencer and Sons, Newcastle-on-Tyne, 

Buckton and Co., Limited, Leeds. 

Summerscalesand Sons, Keighley. 

Bolekow, Vaughan and Co., Limited, Middlesbrough. 

Fellows and Bate, Limited, Manchester. 

The Glengarnock Iron and Steel Company, Limited, Ayrshire. 
Aspinall s Governor Company, Liverpool. 

The India-rubber, Gutta-percha, and Telegraph Works Com- 

pany, Limited, Silvertown. 

Davis and Timmins, London. 

- L Thornycroft and Co., Limited, London. 


poses, 








INFLUENCE OF PROPORTION OF WATER ON 
THE COMPRESSIVE STRENGTH OF CEMENT, 
MORTAR, AND CONCRETE. 


Fe influence of the quantity of water used in the prepara- 
ion of mortar and concrete on the strength of these mate- 
nals ig generally known, but in the absence of sufticiently 
extended and systematic tests, exhaustive and trustworthy 
Information has hitherto been lacking. 
Fin an of tests were, however, carried out a few nionths 
al jer Brabandt, a building work inspector ona German 
yi Be: and have been published in detail in the Centralblutt 
duverwaltung. 
Bd ee tests cubes of 30 em. (= 1 foot linear dimension) 
in made of the raw materials—cement, sand, and gravel— 
accordance with the specifications fixed by the ‘‘ Deutsche 


Betonverein’’ for the preparation of samples of concrete. 
The limits of the quantities of water added were intention- 
ally surpassed on both sides in order to accentuate as far as 
possible the influence of the water. 
in a shed under wet sand, with the exception of certain speci- 
mens which were kept in the shed dry and-not sprinkled. 
All samples were tested after 28 days. 

The results of the tests are shown in the table below and 


The cubes were stored 






































































sidered. 


In tluence 


in Figs. 1 and 2. 
results of three tests in each case. 
thecomposition of the mortar and concrete mixtures tested, and 
the temperature at which the specimens were made and stored. 
The quantity of water is given in percentages of the volume of 
The parts of gravel are not con- 
From the table, and even more from the diagrams, 


the cement and sand parts. 


lbs.p.squ.in. 
3850 % 
' 2 
‘ | 
¥ ' ' 
3500 -——— -4- P= — -—<—4+<—— 
' 1 
' ' 
PIR Sees Ge ee ee wodow wd 
4 
i] 
26008... &- 3. wooed 
1 1 
yt | a 
2450|--_1_2, Se BOR BAR. 
e( 1 
' 
2100 $F SS Sears Zieh, CRE 
ae WwW ai 
' t . 
% ' -< 
1750] - dye OES Be Le Se 
’ ' 
' | 
1400 vag AREAS SR CR 
' 
t 
1030 os SD Me 
' ‘- 
Beaks: 
700 4 4d-fPr--f--4- --4 
! 
H 
' ' 
350, 2 “jm dm — «| — oo ole 
' ' 
' ' Proportion of Water 
o i L i i 
5 10 45 20 28 30 35 40% 
Fig.t. 


The values represent the average of the | 





used mixtures of concrete is about 15 to 20 per cent. of the 
volumes of cement and sand. 


(2) Poor mixtures need less, rich ones more water. 
(3) The moisture already contained in the raw materials 


must always be considered. 


(4) The absorption of water by the gravel, ballast or broken 


lbs.p.squ.in. 
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stone must be taken into consideration. 
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water thus required must be determined beforehand by tests 
The table shows further | and added to the quantity needed for the mortar. 


(5) In cold seasons less water, in warm weather more 


water must be used. 


(6) With very rich mortar mixtures, with more cement 


than sand, the amount of water demanded is considerable, 
and may even reach 30 per cent. 


of the (Quantity of Water on the Compressive Strength of Mortar and Concrete — Results of Compression Tests with 
cubes of 30in. Side. 


Average values of three single tests each, 


Age of the samples, 28 days. 























Proportion of water in per cent. of parts of volume of 5 75 | 10 |12°5| 15 17°5| 29 | 42:5] 25 30 35 40 
cement and sand. | | | 
: Mixture in parts Average 
z of volume. temperature 
s ———| indeg.C. 
Material. S 33 pr -3 4 comme : Compressive strength, in lb, per square inch. 
= : 3 2 Tamp-| Hard- 
Th 5 : Sc ing. | ening. 
p.¢ 
1 5 10 ll 320 1080 1670 2760 3110 ; 3700 | 2410 | 2470 30 
| | 2 1 a 20 18 1990 2660 2760 | 2830 | 3010 2370 30 
| Mortar av) et  etiey 1 | 18 1740 1850 2190 1960 | 1910 al 
| a 1 2 . 9 2180 | 2530 | 2690 2410 1990 15 
| | 
| 5 1 3 12 15 1700 | 1320 | 1550 | 1610 1120, 920) 90 — 16 
| ‘ 
| 6 1 2 2 4 9 1880 2010 2210 | 2410 | 1950; — | 17 
a. 1 2 + 10 | 17 435 | 830 880 1220 | 1130 | 1670 | 1930 | - 
8 1 2 4 4 9 830 | 1080 | 1540 | 1780 1640 | 1600 | 1320 950) 640 18 
Concrete ‘4 | 
| 9 1 2 4 2 3 730 1540 | 1710 1310 | 840 640 _ 15 
10; 1 3 6 7 10 910! 960! 990, 910, 84 620 570 } 15 
| | j | 
| ll 1 | 35 7 3 2 67 - 890 790 560 | 390 | 340 13-14 


it begins to decrease. 


Figs. 1 and 2, may be seen the influence of the water on the 


strength of mortar and concrete. As the amount increases | 


(7) It seems wise to determine the amount of water by 


tests, at least when required for large buildings, and to 
the strength augments until a certain point is reached, where | regulate it by general specifications. 
The most favourable amount of water | 








is between 15 and 17 per cent. of the volume of cement and | 
sand, That rich mixtures, as the table shows, require a | 
higher percentage of water than poor ones, was a result to be 
expectec.. 

For the samples made during the cold season—series 9 and | 
11—the best quantity of water is proportionally lower than 


L. & &.-W. LOCOMOTIVE, NO. 335. 


WE promised many weeks ago to give a few more details 





of the remarkable engine which Mr. Drummond has recently 


mortars. 


17 per cent. 





the raw materials, 
is to be used, and so forth. 
Herr Brabandt as the results of his tests reaches the 
following conclusions :— 
(1) The most favourable quantity of water for ordinarily 


damp place or sprinkled. 


both with too little and too much water. 
for the quantity of water is possible; the quantity must 
therefore always be determined for the kind and properties of | 
the conditions under which the concrete | 


for samples made and hardened in higher temperatures. 
Remarkable too is the relation between the addition of 
water and the manner of storing. 
dry require more water in the first place than if stored in a | 
In the same degree, and even still 
more distinctly in some cases than with concrete, is the 
influence of the quantity of water added on the strength of 
With the:richest mixture 30 per cent. is the most 
favourable amount of water, with mixtures of equal paris | : ees ‘ - i sat 
about 21 per cent., and with other mixtures between 15 and | V@lve_and piston-valve bush for the main outside driving 
cylinders. The cylinders are 164in. diameter, and the valves 
| 9in.; the port openings are ljin. wide. 
which these valves belong has Walschaerts’ valve gear; the 
| inside -pair has flat valves and Stephenson link motion. 
Further particulars will be found in our issues of Fetruary 


Specimens that are kept 


The tests madeare very instructive, and show thenecessity of 
carefully determining the correct proportion of water for 
mortar, and especially for concrete. The strength decreases | 


No general rule 


built for the London and South-Western Railway; we are 


now able to redeem that promise. 


On page 508 will be found 


drawings of one of the pair of duplex steam pumps which 
These pumps are placed vertically just in 
front of the fire-box, and under orjinary circumstances one 


feed the boiler. 


supplies all the 


water. 


tive, or to assist the first. 
detail that no further explanation is required. 
The other drawings on the same page show a piston 


7th and 2i1st. 


The other can be used as an alterna- 


The drawings are given in such 


The outside pair to 








Tue efforts to increase the performance of locomotives 


on the Prussian State Railroads have resulted in a comparatively 
short period in raising the average yearly mileage from «20,500 to 
29,200 miles ; but this has been attended, naturally, with a very 
large increase in the cost of repairs. A 
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THE DAMAGED BOW OF THE LINER ST. 








PAUL 


| —— 
| shed 1465ft. by 150ft. on the south side. This dock will 
}an area of 13 acres, and the quays will be 14804 hae 
| 1215ft. long, the double-storey sheds having a floor gy 
| 77,610 square yards. The cost of this dock with ee 
| paving, railways, and sidings is estimated at £881,099 sheds, 
The second branch dock, which will also open out of 
Gladstone half-tide dock, will have an area of 12} aores the 
| quay on one side will measure 1265ft. and on the ony: 
| side 1235ft., and the shed space will be 56,888 square ea 
|The double-storey shed on the north side will neces 
| 1265ft. by 100ft., and that on the south side 1295ft, byy - 
| With paving and railways this dock will cost £740,030, oy." 
| work in conection with the scheme includes a Modification 
| the timber storage ground north of the Hornby Dock cK 
cost of £11,427. ‘ i 
| With a 30ft. sill at high water of neap tides there will by 
| depth of water of 40ft. and at ordinary spring tides a depih 
of 50ft. Vessels of the largest size which can at present a 
dock at high water will in future be able to enter the loc, 
long before and after high tide and be passed through int 
the system of docks. It will be possible to dock vessels Up to 
800ft. long withut waiting for high water, while ships over 
| 600ft. in length which now can only be docked at high Water 
will be able to enter or leave the dock as soon as there is Water 
on the outer sill. It will be seen that the new entrance will 
be available for both the new and the old systems of docks 
When ships are taking advantage of the new lock, the water 
level of the docks will be raised and maintained by means of 
the impounding system in use with the new docks. 
It should be mentioned that the greatest depth of wate 
at present available at the sills at high water of neap tide 
is 30ft. 








THE PORT OF LONDON BILL. 


THE second reading of the Port of London Bill was carrieg 
in the House of Commons on the 6th inst. by a large majority 
—183 votes against 18—and was referred to a joint Commit. 
tee of Lords and Commons. Mr. Kearley, the Parliamentary 
Secretary to the Board of Trade, in moving the second read. 
ing, added little in the way of new facts and information to 
the admirable explanatory memorandum issued by Mr. Lloyd 
George, the late President of the Board, at the time of the 
introduction of the measure. Some important points were, 
however, emphasised. Mr. Kearley intimated that the 
schedule of maximum dues on goods would be very closely 
considered by the Board of Trade before it was finally sane. 
tioned. The Board and not the Port Authority would fix 
these rates, and care would be taken that no class of goods 
should be unduly handicapped. As to the probable net 
revenue of the Port, the Board of Trade has ascertained to 
their own satisfaction that the amount of available revenue, 
upon an average of the past six years, was suflicient to dis- 
charge the liabilities for interest on capital for which the 
new authority would become responsible. The average net 
revenue for the six years has been £808,000, and the interest 
charge on the proposed new stock would be £800,000. Refer 
ring to the question of wharves, the Authority would havea 
free hand for the future if they should think it expedient to 
purchase any such accommodation. 

Almost without exception the members who took part in 
the debate expressed general satisfaction with the Bill, 
although offering criticism of details. Mr. Austin Taylor 
referred to the absence of any provisions in it which 
would place the duty of lighting the river with the Port 
Authority. It will be remembered that the Royal Commis- 
sion on the Port of London recommended the transfer of this 
duty from the Trinity House to the Port Authority, which 
recommendation, if carried out, would place the Port of 
London in the same position as regards lighting as other 
large ports, such as Liverpool and the Clyde. The Thames 


THE ACCIDENT TO THE ST. PAUL. directly into the Hornby Dock as shown in the plan, and the | is now the only port the lighting of which is undertaken by 
- The cost of | one of the general lighthouse authorities, and paid for out of 


sills will be 20{t. Gin. below the old dock sill. 
OUR readers will remember the unfortunate collision | this portion of the scheme is placed at £204,800. 


The half- 


between the outward-bound American liner St. Paul and | tide dock will provide means of communication with two new 


H.M. Cruiser Gladiator, which took place off Yarmouth, Isle 
of Wight, on April 25th last. The St. Paul stood by and 


the general lighthouse fund. The cost of lighting the port, 
which amounted to £50,000 per annum, if transferred to the 





rendered assistance in saving the lives of the crew of the 
Gladiator, and wasthen taken back to Southampton, where 
she was dry-docked. The damage to her bows was consider- 
able, as may be seen from the accompanying engraving, 
which has been reproduced from a photograph by Mr. 
Reginald Silk, of Portsmouth. Had it not been for her 
water-tight bulkheads, she too must have shared the fate of 
the Gladiator. As it was, she floated in safety, but cut 
through and tore away the steel bulkhead of the stokehold of 
the Gladiator. This may be seen hanging down on the port 
side. In the engraving it is marked B. In the upper part, 
which is unfortunately very dark in the original photograph, 
may just be distinguished a water-tight door in the bulkhead. 
Curiously enough, oneof the armour plates of the Gladiator 
was also torn out and carried bodily away. It is distinguished 
by a letter A in our engraving. It will be noticed that the 
scoring of the bow plates has made the latter look as though 
they were made of wood. The bottom portion of the stem 
below the break is bent to starboard through an angle of 
about 15 deg., while marks on the hull show that no less than 
36ft. of the St. Paul’s bows penetrated, or were at all events 
scratched by, the Gladiator. Preparations were quickly 
made for repairing the liner, and work on her is now going 
on night and day. 


r Enclosed Estate 
Rimrose 





PROPOSED NEW DOCKS FOR LIVERPOOL. 


IN order to keep pace with the trend of modern steamship 
design the Mersey Docks and Harbour Board last week 
decided to make additions to their present system which will 
enable the Port of Liverpool, not only to accommodate the | 
leviathan liners at present in service, but also any still larger 
vessels which are likely to be built in the future. The exten- 
sions proposed by Mr. Anthony G. Lyster, the Board’s engi- 
neer, are clearly shown on the accompanying plan, and will 
cost £3,204,000. They will be made entirely in the enclosed 
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estate of the Board, and will include a vestibule half-tide “Tre Encineer’ 
dock with a river lock entrance 870ft. long by 130ft. wide and 
with a sill 30ft. below the old dock sill. The foreshore in 
front of the entrance will be lowered to suit the sill level, and 


Swain Se 


PROPOSED NEW DOCKS FOR LIVERPOOL 


the river wall will be pinned and faced. The cost of this | branch docks marked on the plan Gladstone Dock No. 1 and new Authority would relieve the general lighthouse fund of 
portion of the work is set down at £1,378,000. To provide | Gladstone Dock No.2. The first of these docks will be | expenditure to tlie extent of 10 per cent. per ge on 
access from the new half-tide dock to the old dock system | north of the present timber storage ground, with a double- | ted tha 
another Icck 645ft. by 90ft. will be made. This will lead | storey shed on the north side 1295ft. by 100ft., acd another ! 


Mr. Lloyd George, replying to criticism, sta 


Board of Trade, ‘‘ after consulting a great. authority,” had 
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—— ; 
to the conclusion that the amount of repair to be done 
~ docks, in order to ensure & great revenue, had been 
at Lo exaggerated, and that the sum of money necessary to 
ved docks in excellent repair would not be considerable. 
.. outlay as would be necessary was not, in his opinion, 
Suc to be a loss. It would, on the contrary, be a revenue- 
om ie expenditure. It would be an advantage to spend 
4 Sieney in equipment if the result was to get ships out 
more k in less time, and so accommodate more. He had been 
om ed at some of the primitive methods of discharging 
ore nad seen at the docks—at some, what he might call 
= yheelbarrow business wes going on. In the short visits 
aca aid to some of the continental ports he had never 
he Me oething to compare with it. The question of the 
pool of wharves, quays, and new docks, was one which the 
aUFP thority would have to consider it, andone which ought 
pec considered at once, but he deprecated any negotiations 
- the part of the Board of Trade at the present time with 
a object of the purchase of the wharves, which would form 
a os difficult task than the purchase of the docks. 


dimensions :— 


Length over buffers. . 
Length (inside) .. 

Width overall .. .. 
Width (inside) .._ .. 


Wheel diameter 

Bogie wheel base 

Centres of bogies .. .. 
Buffer height (unloaded) 





| 


Distance from rail to top of side (at centre) oe 
Distance from rail to top of side (at end).. 


A 2-TON BOGIE COAL WAGON. 


THIRTY 28-ton bogie coal wagons have quite recently been | 
constructed by the Leeds Forge Company, Limited, for ser- | 
vice over the Federated Malay States Railways. The general | 
design of these wagons, built for the metre gauge, is i 
trated in the accompanying engravings. 
provided with Fox’s pressed steel underframes, and with 
pressed steel bogies, and they have the following leading | 


The wagons are al 


47ft. 
38ft. 11gin. 


ft. 
lft. 103in. 


Mog. | 
~~ | door is considerably cheaper than a built-up one, as it 


| 
| door being a corrugated door and the other a built-up one of 
| the ordinary type, it will be seen that the corrugated door, 
| notwithstanding the fact that its weight was only 80 per cent. 
of that of the built-up one, deflected only a quarter as much 
as the latter. 

It is claimed that the Lane patented pressed steel corrugated 


| requires no stiffening frame, and, as it is so much more rigid 
| than the built-up one, there is further economy effected by 
| simplifying or reducing the number of hinges. It is of interest 
| to note that these corrugated doors may be so designed as to 

be absolutely mterchangeable with existing doors of other 
| types, and that the corrugated door also lends itself to 

making the joints between adjacent doors weather-proof by 
| joggling the edges of one door over the other. 








FOUR MONTHS’ SCOTTISH SHIPBUILDING. 





On each side of these wagons there are three double door SCOTTISH shipbuilding firms during April launched a fair 








28-TON BOGIE COAL WAGON 











The Conservators of the River Thames,:at:their meeting"on | openings, 3ft.‘in heightand 4ft."6in. in width,*and these | average ‘month’s_output of new shipping, but the total for 


the 4th inst., decided to present a petition against the Port | doors constitute:the most interesting feature of the wagons, 
of London Bill in order to secure a locus standi in Committee. | inasmuch as they are constructed of corrugated pressed steel, 
A motion was also carried, by 14 votes to 9, to the effect | on a system designed and recently patented by Mr. Francis 
L. Lane, the general manager of the Leeds Forge Company, 


‘that in the Conservators’ petition against the Bill the | 
| Limited. This type of door, now being extensively adopted | 


objection be raised to the purchase of the docks.’’ 


The Londor County Council, at their meeting on the | on rolling stock recently built or now under construction for 
19th inst., considered reports on the Bill presented by the | the Indian States, Southern Mahratta, Bengal-Nagpur, 
Rivers and Parliamentary Committees. The first of these | Madras, Egyptian, Ceylon Government, and Nigerian Rail- 
reports, signed by Sir Melville Beachcroft, expressed the | ways, consists of a single steel plate, buckled in the centre, 
and with a continuous corrugation running all round near the 
edges, thus giving great rigidity and strength. 

From the accompanying table, which shows the result of 


opinion that the general features of the scheme were such as 
should commend themselves to the Council. The Committee 


were strongly of opinion that the Bill should specifically ' 


Half Side Elevation. 






x» 43 Wheelbase 


“THe Encineer” 


authorise the Port Authority, if on investigation they thought 
it proper and expedient to do so, to exclude altogether from 
the Schedule of dués all exported and transhipped goods. 
The recommendations of both Committees were as follows :— 

That amendments of the Port of London Bill be sought 
to provide — 

(i.) That the first elected representatives of the Port 
arity shall as far as possible be elected, and not appointed 
y the Board of Trade, and that for the purpose of such 
oto a temporary register of electors, compiled from 
—— Conservancy lists and other information, shouid be 
__ (ii.) That the Port Authority shall be empowered to 
Merease the port dues on shipping within maximum limits 
Prescribed by the Board of Trade in a Provisional Order. 
li (ii.) That the Port Authority shall be empowered to 
— proposed dues on goods to any goods or classes of 


: Pr. That the Council’s representation on the reconsti- 
uted Thames Conservancy of the upper river shall be 
Considerably increased.’? 


iiniabanenieae ug length inside -.---. sine 3 
wenn o ee neenn anne n nanan ae ~ - of SOR SAET TR aes +-—- 5° i} SE eve 


| the four months now completed is still a long way short of 
| the figure for the corresponding period of lastyear. There is, 
| moreover, no prospect of the shortage being made up by the 
| output of the next few months, and 1908 willalmost certainly 
rank as one of the lean years in the annals of the history of 
| the industry. The only contracts actually placed during April 
were for half a dozen vessels, mostly of the smaller class, the 
largest not exceeding 2800 tons carrying capacity. The total 
number of vessels launched by firms all over the Scottish 
districts were 46, aggregating about 53,450 tons. Of these 
30 vessels of 43,670 tons were built on the Clyde—an increase 
of 4 vessels and 21,642 tons over last month, but a decrease 


Half Longitudinal Section Thro: Centre. End View. 
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DETAILS OF 28-TON COAL WAGON 


actual tests made on two doors of the same size, each sup- 

















Pressed steel Built-up 
corrugated door. door. 
Centres of support§ ... ..  .. | 3ft. 10in. 3ft. 10in. 
Size ofdoor.. ....%: .. . 4ft. x 2ft. 4ft. x 2ft. 
Thickness of plate .. .. sein. yrin. 
Size of frame a fhe - liin. x jin. 
Weight ofdoor .. .. .. . | 2 qr. 18 Ib. 3 qr. 10 Ib. 
Deflection and permanent set | Deflec- | Perma- | Deflec- | Perma- 
under load of :— | tion. nent set. | tion. nent set. 
| | | 
ewt. in in. in. in. 
2s as nil | n nil 
5 ws ’ 4 ’ 
10 , ” % | a2 
15 % ” A | 1's 
20 4 ” ae 
25 FY . | 33 | ts 
30 a entire | collapse 
ported at two opposite ends and loaded in the centre, one 
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of 5 vessels of 15,124. tons as compared with the output of 
April, 1907. The work of the four months on the Clyde 
consists of 96 vessels of 103,754 tons, as compared with 98 
vessels of 180,146 tons last year—a decrease of 2 vessels and 
76,392 tons. Of the vessels launched during-April, one, the 
new Pacific Steam Navigation Company’s Greomo, built at 
Dalmuir, was over 11,000 tons; 3 were. between 6000 and 
7000 tons, 1 between 4000 and 5000 tons, 7 between 1000 
and 2000 tons, 4 between 100 and 1000 tons, and 29 under 
100 tons. Rumours of important contragts were as usual 


| much abroad during April, but in no case have these 


materialised or been confirmed. The dark labour clouds 


| which have been hanging over the situation for many weeks 


| past, and have nowculminated in the lock-out of the woodwork- 
| ing and other lighter branches of the shipbuilding industry, 


renders it, of course, quite impossible for builders to book new 
orders. Until the lock-out has been terminated and a settle- 


| ment of the wages question arrived at, no decided improve- 


ment can be looked for in the way of fresh contracts. 
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ROYAL SOCIETY CONVERSAZIONE. 


On Wednesday evening the Royal Society held a 
Conversazione at Burlington House. The guests 
were received by the President, the Right Hon. Lord 
Rayleigh. As is usual on these occasions, there were a 
number of exhibits, and it may be said that these were 
quite as interesting as at former Conversaziones, if not 
indeed more so. In alluding to those which appealed 
more to engineers than did the others, it will be con- 
venient perhaps if we take them in the order in which 
they appear in the catalogue. 

Mr. L. H. Walter had three exhibits connected with 
wireless telegraphy. The first was a tantalum wave 
detector, which at a distance of 450 miles, and when using 
less than 2 kilowatts, gives results equal to those of the 
electrolytic detector. A new electrolytic signalling key 
was the second exhibit, and this was a water-cooled in- 
strument for powers of 2 kilowatts and upwards. A local 
key circuit actuates two valve electrodes, which are 
normally separated, and have the whole primary voltage 
across them, so that the cell is short-circuited beneath the 
electrolyte. The third exhibit was a model of an experi- 
mental form of the exhibitor’s magnetic detector of 1906. 

Sir John I. Thornycroft showed an ingenious instru- 
ment which he had-devised to indicate the relative rate 
of turning of two bodies. The apparatus consisted of a 
steel sphere supported on two equal revolving cylinders. 
The angular position of the axis of the sphere was shown 
to depend on the relative velocities of the two cylinders, 
the amount of displacement being indicated by a spot of 
light from a mirror thrown on a screen, the movement 
of the mirror corresponding to the motion of the sphere. 
Close by this exhibit were some interesting seismographs 
obtained by Professor Milne at his observatory at Shide 
in the Isle of Wight. 

The two exhibits of Mr. Cowper-Coles possessed a con- 
siderable amount of interest. One included specimens of 
parabolic mirrors of the same size and shape as those used 
for searchlights inthe Navy. These mirrors were made by 
the electro-deposition of silver on a mould made from a 
cast of an accurately parabolic glass mirror. Mirrors 
prepared by this process are said to give great penetra- 
tion in foggy weather, and to show objects on which 
light from them is thrown in greater relief than does the 
light from an ordinary mirror. Another advantage is 
that,. mirrors such as these are not so susceptible to 
breakage as are glass mirrors. In fact, one of the mirrors 
displayed had several bullet holes, made both direct and 
ricochet, in it, but these had not materially detracted 
from its efficiency. Mr. Cowper-Coles also showed some 
sheets and tubes of pure electrolytic iron made direct 
from the pig iron or ore in one operation by a process of 
eleciro-deposition, and without any rolling. The tensile 
strength of the iron is stated to be as high as 30 tons per 
square inch, and it is free from crystalline structure. As 
far as could be observed, the sheets were of the same 
thickness throughout. The cost of power with electricity 
at just over one farthing per unit works out at about 
£2 10s. per ton. Samples of vessels spun from the sheets 
wer: also shown. 

‘he adaptation of mercury vapour lamps for micro- 
scopic illumination was shown by Mr. J. E. Barnard. 
Lamps of this type have, it appears, considerable advan- 
tages as illuminants for microscopic work, as their visible 
spectrum consists chiefly of three bright lines, one each 
in the orange, green and blue-violet. It is therefore 
possible by using suitable absorbent colour screens to 
transmit only one bright line of the required colour, 
the others being absorbed. The source of light then 
becomes truly monochromatic, and is practically of one 
wave length. 

Mr. Francis Fox had on view some exceedingly inte- 
resting relics from Winchester Cathedral. Underlying 
this fine building is a bed of peat, and when building 
operations were first carried out beechwood logs were 
laid-across and across over the top of this peat before the 
foundations were put in. Samples of these logs, which 
have been in position since the very beginning of the 
thirteenth century, were shown as well as a bit of the 
peat and a boxwood rule which was unearthed during 
recent restoring operations, and which is supposed to be 
of a date early in the sixteenth century. Mr. Fox gave 
a short lecture on the work during the evening. 

The Ordoverax copying process, by which copies of 
undeveloped blue prints may be obtained in printers’ ink 
from a chemically treated gelatine plate, was also on 
view. We have already described this process in THE 
ENGINEER. 

The National Physical Laboratory had an interesting 
exhibit. Among the instruments on view was a moving 
coil vibration galyanometer. This instrument belongs to 
the class of tuned galvanometers first introduced by 
Professor M. Wien. Its novelty consists in the use of 
the moving coil system. A small moving coil is sus- 
pended in the air gap of a strong magnet, and is strongly 
controlled by a bifilar suspension tightly stretched by a 
spring. By means of a milled head and screw the 
tension of the spring can be altered, and the frequency 
of free vibration of the coil continuously varied between 
wide limits. In this way its period can be brought into 
tune with that of the source of alternating—or pulsating 
—current used, and the instrument will then be about 
100 times more sensitive to currents of this resonance 
frequency than to those of frequencies much different. 
It is a very sensitive detector and measurer of alternating 
current for use in measurements of inductance, capacity, 
or electrolytic resistance, and has also the important 
advantage that it ignores the harmonics in an irregular 
wave form, and allows the measurements to be made on 
the assumption that a pure sine wave is being used. A 
variable mutual inductance standard, designed for the 
measurement of small inductances and capacities, was 
also shown. This consisted of three coils in parallel 
planes, two of them, forming the primary circuit, being 
ec-axial and fixed, while the third lies midway between 








them, and can turn. round an excentric axis. The movable 
coil carries a pointer which moves along a scale graduated 
directly in microhenries. There were also other objects 
of interest in this exhibit, including a quenching appa- 
ratus for dealing with small specimens of metal without 
removing them from the furnace. 

Professor C. V. Boys showed an apparatus for obtain- 
ing a straight line motion by means of a hypo-cycloidal 
arrangement. In this there were four guides arranged at 
equal distances apart, and with their axes at right angles 
to one another. In these guides, which were about 
*6in. long, worked two rollers on arms at right angles 
to one another. The frame made up by these arms was 
pivoted to the reciprocating bar, and was caused to 
rotate by gearing beneath. The rollers then moved in 
succession from one guide to the other, the centre about 
which they moved like satellites receiving a true 
straight line reciprocating motion. Professor Boys 
also exhibited an artificial mercury horizon, made 
by a thin film of mercury spread on an accurately 
levelled wood surface, with shallow troughs round its 
edges, so that the mercury was deeper there than 
over the surface. Ripples set up by vibration die out 
almost instantaneously, and altitudes of stars can be 
taken in towns where with deeper mercury this would be 
impossible. 

Mr. J. T. Irwin showed a hot wire oscillograph, in 
which the deflection of the oscillograph depends on the 
difference in the temperatures of two wires. The instru- 
ment is polarised from a source of constant current, and 
when the heat capacity of the wires is compensated for, 
by a condenser or inductive coil, it can be arranged to 
measure the instantaneous potential across two points 
or the current flowing in a circuit. It can also be 
arranged to measure the instantaneous power being given 
to a circuit. 

Professors H. L. Callendar and W. E. Dalby exhibited 
apparatus for measuring temperatures in the cylinder 
of a gas engine, and sample indicator diagrams which had 
been produced by it. A detailed description of the 














EXTENSOMETER 


apparatus will be found in our issue of February 7th last. 
The point of most importance is that a very thin 
platinum wire pyrometer is used. If such a wire were 
subjected to the temperature of explosion it would fuse, 
and to prevent this the pyrometer is only thrust into 
the gases at a given moment in the stroke. It is fixed 
at the end of a rod which is caused to reciprocate by 
a cam. The end of the rod is valve formed, so that the 
hole is closed when the pyrometer is withdrawn. The 
extreme sensitiveness of the platinum resistance was 
shown in a very striking manner. The mirror galvano- 
meter was observed in the usual way through a tele- 
scope. The platinum resistance was put in a glass 
bottle of small capacity, say 100z. or so. Dry air alone 
was in the bottle. Through the neck of the bottle 
passed a tube, with a small india-rubber bulb at the end. 
The stipulated pressure on the bulb compressed the air 
in the flask, and raised the temperature, and the 
resistance immediately made it visible by the movement 
of the galvanometer. Of course, the range over which 
an instrument can be used is small, and in practice the 
probable temperature being known, the apparatus it set 
to determine slight variations fromit. Mr. Joseph Goold 
showed at work a uniformly twin elliptic pendulum 
which made figures suitable for being observed in a 
spectroscope. 

Three exhibits possessing scientific rather than engi- 
neering interest were those of Dr. T. E. Thorpe, Sir 
William Crookes, and Messrs. Johnson, Matthey, and 
Co., Limited. The first of these consisted of apparatus 
and specimens used in connection with the determination 
of the atomic weight of radium and glass and quartz 
vessels coloured violet under the action of radium. The 
second was illustrative of the element scan dium, and of 
its position in the scheme of elements, while the last 
consisted of a beautiful series of laboratory. flasks, 
crucibles, basins, &c., made of transparent fused silica 
and various vessels of pure iridium. 

Some master gauges or standards for extremely accu- 
rate measurements, which are the invention of Mr. C. E. 
Johansson, of Sweden, were shown by Mr. H. G. King 
and Mr. R. Kerr. By using these gauges separately or 
combined together, over 80,000 different sizes can be 





obtained, any of which sizes being accurate to Withi 

0:00004in. at 66 deg. Fah. The steel is so treated wn 
reduce to a minimum any chance of change afiey bein 

hardened. The gauges are used where extreme acctraee 
is required, as in the manufacture of machine bere 
tools, and various instruments; also for “ marking off” 
dies on surface plates and for testing them “When 
machined, ke. ke. The finish is extraordinaril\ fine, By 
taking two dry samples and rubbing them gent}, together 
they adhere firmly under the pressure of the ai mosphere 

The Cambridge Scientific Instrument Company 
showed a new extensometer. The device jg 4 
practical instrument, and the absence of delicate 
mechanism renders it adaptable to workshop practice 
where ordinary, but not necessarily skilled, attention 
would be given. The accompanying illustration clegply 
shows the form of the extensometer. It is made in two 
separate pieces, the lower one carrying a micrometer 
screw, and the upper piece holding the spring piece. The 
upper and lower pieces are attached to the test bgp 
by pressing conical points of hard steel rods int 
centre punch marks made in the side of the test bay 
the points being exactly in the same vertical line. 
These centre punch marks are made in a special iig, 
When fixed these steel rods are clamped |irmly jy 
position by means of screws, so that the two parts of 
the micrometer can rotate freely without backlash about 
the conical points. A vertical arm forms part of the 
lower piece and has a knife edge at its upper end. In 
the upper piece there is a shallow notch which rests on the 
knife edge. Thus, both the upper and lower pieces are 
held in the definite positions shown in the illustration, 
When the test piece stretches the piece rotates about the 
knife edge, and the end of the tongue approaches the 
point on the micrometer screw head. The arms of the 
lever are such that the part of the tongue opposite the 
point on the micrometer head moves five times the amount 
of the extension of the test piece. By means of an adjust. 
ment the ratio of the arms of the lever can be adjusted so 
that this multiplication of the extension can be made exact, 
The flexible tongue forms one arm of the lever, and this 
tongue carries a hardened steel knife-edge near its outer 
end. If the tongue is bent sideways the knife-edge is 
moved across the hard steel point which is carried from 
the centre of the divided head. To adjust the instrument 
the screw is turned and the point advanced till contact is 
made with the tongue. Thus relative movement of the 
lower piece carrying the micrometer screw and the tongue 
is measured, and is proportional to the extension of the 
test piece. Adjustment can be made more accurately by 
causing the spring to vibrate and noting the sound caused 
by it touching the point each time it passes over it. 
If the point is advanced by ,o)9 mm. nearer the screw 
the sound produced by contact as the spring vibrates 
is louder, and the final adjustment of the micro- 
meter screw can be made quickly and accurately. 
The micrometer screw has a pitch of 4 mm., and the 
head is divided into 100 parts; each division on the 
head corresponds to an extension of ;¢')9 mm., and as the 
tenths of divisions can be estimated by eye, readings can 
be taken to ,9) 9 mm., although it is not claimed that 
the results are trustworthy to this degree of accuracy. 
The effective length of the test piece is 100 mm.; thus, 
by estimation, results can be taken to ,oo)oouth of the 
length of the test piece. However, we do not think that 
results can be relied upon to a greater degree of accuracy 
than jo ¢pooth of the length of the test piece, which is 
certainly sufficiently accurate for all practical purposes. 

Professor Threlfall exhibited a laboratory apparatus for 
carrying out experiments under very high measured pres- 
sures and at very high temperature, the former being 
up to 100 tons on the square inch and the latter up to 
2000 deg. Cent., and Mr. 8. G. Bown had on view an 
arrangement for carrying out experiments with a high 
frequency alternator. 

Mr. J. S. Wilson and Mr. W. Gore showed india-rubber 
models of dams and the apparatus used for the investi- 
gation of the distribution of stresses in them. The 
model, which rested on the top of a trestle, consisted of a 
slab of india-rubber cut to represent the section of a 
masonry dam, together with its foundation and sub- 
stratum. The water pressure against the dam was 
reproduced by plates pulled against the up-stream face of 
the model by cords passing over pulleys and attached to 
weights. The correct ratio between the density of the 
fluid represented by that pressure and the density of the 
masonry (1: 2°25) was maintained by suspending a large 
number of weights from pins passing through the model 
at uniformly distributed points. To obtain strains large 
enough to measure, both densities are magnified forty 
times. Photographs are taken of the model, and the 
system of lines ruled on it; one when unstrained, and 
the other when strained by the various forces. The 
strains are determined by measuring corresponding 
lengths and angles on the two photographic negatives by 
means of the optical projection micrometers which were 
exhibited. The stresses are calculated from the measured 
strains by the equations relating them which have been 
experimentally verified. 

During the evening demonstrations and lectures were 
given in the meeting room. The first, on “ The 
Dynamics of the Diabolo,” was given by Professor Boys. 
The principal feature of Professor Boys’ lecture was & 
Diabolo spool that nobody could spin. It consists of 
two hollow cones connected at their apices. The mms 
of these cones are relatively heavy, and they are such a 
distance apart that the spool acts as a sphere would act 
—it has no definite axis about which it desires to splm, 
but will rotate as willingly round the axis at right angles 
to the cone as round the axes of the cones. That is to 
say, it finds it as easy to tumble head over heels as . 
spin. By putting suitable sticks through the centre : 
the cone an axis of gyration was defined, and the spoo 
could then be spun. The next, by Mr. Francis !"0x, oe 
on “The Saving of Winchester Cathedral and ae 
Ancient Buildings”; and the last by Mr. ©. Gordon 
Hewitt, on “ The House Fly.” 
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RAILWAY MATTERS. 





Tye Russian Ministry of Communications has intro 
duced in the Duma a Bill to provide for doubling the line of the 
Trans-Siberian Railway at an estimated cost of £16,000,000, The 
Ministry recently appropriated £1,000,000 for doubling about 400 
mile of line from Slatoust, in the Ural mountains, east to Samara, 
on the Volga River. 

Tun extension of the Government railway in German 
West Africa towards Keetmanshoop has been rendered 


‘ith lt by the searcity of water, which is brought in at a cost of 
‘x cents a quart. Great difficulty has also been experienced with 


lab the only class able to stand the climate being the natives 
from the Cape districts. 
\y International Road Congress will be held at Paris 
ear, under Government auspices, to consider the construction 
of roads and their adaptation to the different new means of 
locomotion, ‘This Congress, to which the Governments of other 
nations have been officially invited to send representatives, will 
open on October 11th, and continue in session for seven days. An 
excursion cures the session has been arranged for delegates to 
visit Nice, enabling them to inspect the specially-constructed 
in that district, and those now in course of construction, 
h are being built especially to suit motor car requirements. 


thi 


road 
whic 

\ rEINFOoRCED concrete trestle has recently been con- 
structed by the Chicago, Burlington and Quincy Railway to 
replace the single-track timber trestle approach to a truss bridge 
over Salt River, about 100 miles north of St. Louis. The length is 
177ft. bin. The bents, which are composed of six piles each, are 


at = “x 
spaced on 14ft. centres. The yea are 22ft. long, 16in. square at 


the top, taper Sin. in 30ft., and are chamfered Sin. on the corners, 
They were driven with a 30001b. hammer into gravelly sand, the 
penetration being 14ft. to 16ft. The tops were capped with a 
reinforced concrete beam which carries the 19in. trough-shaped 
floor slab, 14ft. wide over all. A pier resting on wooden piling at 


every fifth span takes the longitudinal thrust. 

Tur Central Railway of Brazil, a Government railway, 
runs from Rio de Janeiro through the present mining district to 
Curvello, with branch lines to Ouro Preto and Bello Horizonte. 
Light railways connect the majority of the manganese mines with 
the Central Railway, while the gold mines use mules and ox wagons. 
The question of transport is always difficult. Light railways may 
involve land disputes, while the roads are mostly of clay, narrow, 
teo rough for modern carts, inches thick in dust in the dry season 
and often impassable in the wet; the gradients are moderate, 
though occasionally steep, and the roads are constantly in need of 
repairs, which they do not get. One of the best roads is that from 
Ouro Preto to the Passagem mine. So far this has been kept up 
by the company, but the Government have now promised £125 a 
year towards the expenses, 

On the system of electric traction in use on the 
Vesuvius Railway the trains are usually made up of two cars, 
each carrying two 75 horse-power motors, electrically connected as 
follows:—The main cable from the trolleys on each car is con- 
tinued on to each of the platforms, where it ends in a socket. In 
the cable from the main conductor to the motors is placed a shunt, 
which is connected to two sockets fixed on the = -apaen of each car. 
Two other conductors run the entire length of both cars, connected 
to the ammeter leads. on the other car. The two trolleys are in 
parallel, but the regulating magnets and brake equipment are 
separate. Each motorman watches the readings of the ammeter 
connected in the circuit of the other car. These readings ensure 
simultaneous operation. The motorman on the leading car is in 
charge, and all his movements are followed by the man on the 
second car. 

RecentLy the electric - pneumatic system of rail- 
way signalling was brought into operation at the Central Station 
of the Caledonian Railway in Glasgow. Though the system is 
in use in England, it has not hitherto been tried in Scotland, 
40 that locally it is causing a good deal of interest in railway 
circles. The interlocking frame has 300 levers, and the one 
cabin in which they are situated takes the place of three 
cabins used with the old system. The long levers of the hand 
method are replaced by little levers, 5in. long, the moving of 
which actuates by suitable electric connections the valves of com- 
pressed air motors which work the points and the signals. Points 
and signals are interlocked electrically as well as mechanically. 
The air pressure ured is from 60 1b. to 801b. per square inch, and 
it is led in iron pipes to each of the motors. The inspection of the 
installation by Colonel Yorke, of the Board of Trade, occupied two 
days, and after his exhaustive examination he expressed himself 
sitistied. 

Tue Board of Trade official inspection of a large portion 
of the new Dalmuir to Loch Lomond tramway line has taken place 
during this week. The portion in question is that between 
Dumbarton and Alexandria, which is about 14 miles short of the 
terminus at Balloch, on the shores of Loch Lomond. Immediately 
the line has been passed it will be opened for passenger traffic, and 
with this in view a number of the new cars, which are of the single 
deck type with gardenseats on the top, are now in readiness at the 
headquarters of the Dumbarton Burgh and County Tramways 
Company, Limited, Dumbarton The section of the line extending 
eastward from Dumbarton to Dalmuir is being rapidly proceeded 
with, and it is fully expected that this portion, as well as that 
between Alexandria and Balloch, will be finished for traftic by the 
beginning of June. The estimated cost of the whole undertaking, 
which will render possible a tramway run from several miles east- 
ward of the city of Glasgow westward to the banks of Loch 
Lomond, is set down at £140,000. 


Tuer Director-General of the State Railways of Italy 
has ordered the substitution of naphtha for coal as fuel for the 
locomotives of the Government lines. Forty locomotives working 
tratiic in the Giovi tunnels have already been equipped for this 
purpose by the Societd Officine Meccaniche di Milano, which works 
the patent for the apparatus used. This method of firing has, we 
understand, been not only found to be more economical than coal, 
but also completely to avoid the nuisance of smoke inseparable from 
the use of coal—a considerable advantage for traffic operation in 
long tunnels. It is to be noticed this first adaptation of oil fuel 
has not been made in the case of locomotives working in some 
remote part of Italy, far from the ports where the coal arrives, 
On the contrary, the Cardiff colliers almost discharge their cargoes 
on to the tenders of the locomotives working the same lines, but 
not yet equipped for burning oil. It remains to be seen whether 
the much-talked-of Italian ‘‘ carbone bianco ” or the oil fuel will 
most affect the import of Cardiff coal into Italy. 


Ix the course of an article on the system of the United 
Railways Company of St. Louis, in the Hhctric Railway Review, a 
description is given of a portable sub station used by this company 
for additional feeding of sections of the line where there is tem- 
porary heavy traffic. This sub-station contains one 600-kilowatt, 
600 volt, three-phase rotary, and three single-phase transformers, 
together with the necessary auxiliary apparatus. The voltmeters 
and ammeters are so mounted that they can be easily disconnected 
and packed in a box of waste, which is kept in the car for this 
purpose, This was done because it was found that in jolting the 
car over rough road the instruments were very liable to get out 
of order. This station consists of two cars, the car containing the 
rotary being equipped with four 50 horse-power motors, and the 
transformer car being hauled by this motor car as a trailer. This 
portable sub-station has been extensively used for special traffic, 
and was also found of great use on one occasion when a portion 


of the continuous-2urrent plant in the generating station broke 
Gown, 









NOTES AND MEMORANDA. 


A Norweaian firm has patented a process of manufac- 
turing coloured woods. Whole stems of green trees are coloured, 
the sap being pressed out of the stem by force, and the dye 
injected in its place. It is claimed that wood treated by this 
process is much more durable than ordinary wood, ard will not 
warp. 


EXPERIMENTS by the Danish Government with wind- 
mills for electric power generation for industrial and agricultural 
purposes have demonstrated that those of the four-wing type are 
the most successful in operation because they give the most power 
for a given area. With a wind velocity of 20ft. per second— 
134 miles per hour—one horse-power may be developed on 65 
square wer of surface. With a velocity of 26ft. the power is 
doubled. 


A cerRTAIN nickel-steel alloy called Invar, having a 
small coefficient of expansion, was produced by Dr. Guillaume 
some few years ago. It was at once proposed to use the alloy for 
accurate base measurement, owing to the great reduction of tem- 
perature errors. The manufacture is carried on near Paris, a 
secret process being employed. The first advantage claimed for 
Invar tapes, as compared with steel, is that measurements may be 
made in daylight instead of at night, as is necessary with steel 
tapes. Speed and accuracy are thereby increased and the cost is 
at the same time diminished. 


Ir has been found that after exposure to ultra-violet 
light from a mercury arc lamp at the temperature of liquid air, 
alcoholic solutions of the nitrates of the rare earths exhibit vivid 
phosphorescence, the colour of which varies with the nature of the 
rare earth ; the phosphorescence lasts for about five minutes after 
the action of the light ceases. Alcoholic solutions of phenanthrene, 
anthracene, and anthraquinone also exhibit strong phosphorescence 
under the above conditions, the intensity depending on the con- 
centration of the solution ; with anthraquinone and anthracene the 
phosphorescence diminishes gradually with diminution of con- 
centration, whilst with phenanthrene it exhibits an maximum with 
a 0 2 per cent. solution, 


Tue Board of Trade returns as to the working time in 
the engineering trades show a large reduction in that work, and 
in the number of the employed in all the districts of the country. 
On the North-East Coast there are now 18-9 per cent. more un- 
employed members of the engineering trades than a year ago— 
excluding members on strike. In the Glasgow district there are 
10-5 per cent. more unemployed members than a year ago ; in the 
Hull and Lincolnshire district there are 5-7 per cent. more 
members unemployed; and the other districts have varying 
numbers, London having only 1-0 per cent. more unemployed. 
Over the whole of the country the return shows that there are 7-1 
per cent. of the members of the unions unemployed, which is 4-2 
per cent. more than a year ago. This does not seem to include 
the numbe:s of the men on strike or locked out. 





Water filtration by lateral flow is provided in a 
gravity plant designed by J. Grant MacGregor, of Goderich, Ont. 
The filtering material consists of stone and sand, of three different 
sizes, in separate beds, placed in concentric rings, the coarsest 
material in the largest ring. The raw water is distributed by seg- 
mental nozzles over the first bed, the drain from which is inward, 
discharging into the next smaller filtering ring, placed at a lower 
level. The third ring, containing the finest sand, is at a still lower 
level, and discharges into a clear water reservoir, occupying the 
centre of the circular plant. This arrangement allows the water 
to pass by gravity from the base of a higher to the surface of a 
lower bed. The circular beds are divided by radial walls into 
units of suitable size for cleaning, provision being made for wash- 
water outlets. The design, which has been patented, is known as 
the Alpine gravity filtration plant. 


AccorpInG to a Consular report the mining machinery 
used in Colombia usually comes from the United Kingdom. 
Pelton wheels, which are much employed, come from the United 
States. Comparatively few places in Colombia can be reached 
without resort to mule transport, and, where possible, pieces 
should not exceed 150 lb. in weight. The amount of machinery, 
especially for mining purposes, which has been brought to the 
country and abandoned on the road, would surprise anyone un- 
acquainted with the mountainous parts of Latin America. 
British manufacturers are now, however, better informed respect- 
ing local conditions than was formerly the case, and it is believed 
that, taking machinery as a whole, the greater part now comes 
from the United Kingdom. As soon as the railways now under 
construction or in contemplation are completed there will be a 
great.y increased demand for machinery of various kinds. 


Le Radium for March contains an account of the work 
done recently by M. A. Dufour on the effect of pressure on the 
wave-lengths of the absorption lines of nitrogen peroxide and 
bromine. The observations made hitherto on the effect of pressure 
on emission spectra have led to the conclusion that the lines of 
bands were unaffected. M. Dufour finds, on the contrary, that 
certain lines of the absorption spectra of the two vapours men- 
tioned are influenced by pressures up to about 20 atmospheres. 
The whole of the lines of the absorption bands are broadened and 
rendered less sharp, but certain lines are unaltered in wave-length, 
while others increase by amounts of the order of a few hun- 
dredths of an Angstriéim unit per atmosphere increase of pressure. 
There seems to be noconnection between the influence of pressure 
on the wave-length and the Zeeman effect in the case of bromine, 
although there may possibly be such a connection in the case of 
nitrogen peroxide. 


REINFORCED concrete barges and pontoons of consider- 
able size have been in use for some time in Italy, and have proved 
so satisfactory that the Italian Government has contracted for 
several large barges for use in harbour work. The first of these 
boats is of sufficient size, and has been in use long enough to 
furnish a test of its utility. It is a double pontoon, built in 1897, 
67ft. long and 27ft. out-to-out of the two parts, on which is built 
a voat-house for the Rome Rowing Club. In 1905 the Italian 
Navy Department built the Liguria, a reinforced concrete barge 
of 150 tons burden, 57ft. long, and of 18ft. beam. This was first 
put upon the harbour work near Rome, but has since been towed 
to and from many of the ports of Italy. The Liguria was so suc- 
cessful that the Government built another 100-ton barge, on the 
model of wh:ch four others are now under contract. In several 
other places in the kingdom, notably across the river Po, near 
Pavia, pontoons of reinforced concrete are used to carry small or 
light bridges. 


On April 27th M. Bigourdan read a paper at the meet- 
ing of the Paris Academy of Sciences on the use of wireless 
telegraphy for weather forecasting. He pointed out that our 
weather is associated with the passage of atmospheric depressions 
arriving from the west, and generally from parts of the Atlantic 
situated north of 35 deg. N. latitude, and it is estimated that 
about one-half of these depressions come from North America, 
whilst the others form in the open Atlantic. To forecast the 
arrival of depressions it is necessary to have observations from the 
open ocean. Floating observatories have been suggested, coupled 
with the continents on either side of the Atlantic. M. Bigourdan 
suggests that steamships should communicate, to the responsible 
authorities, their position and meteorological observations by 
wireless telegraphy, and by this means modify and improve our 
conditions for weather forecasting to the benefit of the general 
community. For some time past our English Meteorological- 
office has published in its daily weather report wireless telegrams 
from ships of his Majesty’s Navy. 





MISCELLANEA. 


A LARGE electrical generator, whilst being tested at a 
works in Germany, suddenly burst with disastrous effect. Large 
portions of the machinery flew in every direction with such force 
that the building was completely wrecked, the roof falling down 
upon a number of workmen, killing three and severely injuring 
fifteen others. 


OPERATIONS in connection with the sinking of the 
caisson, the object of which is to test the nature of the strata in 
St. Margaret’s Bay, have been resumed. At present the cylinder 
has reached a depth of nearly 100ft., and an order has now been 
given that it is to be sunk still further, with the view of coniirm- 
ing the evidence, obtained by boring, of the existence of astratum 
of boulder clay at a depth of 105ft. 


DurineG the year ended the 31st of March the expendi- 
ture in connection with the gas meter testing station of the Middle- 
sex County Council amounted to £1519 5s. 6d. The fees received 
or due amounted to £2527 4s. 6d., leaving a balance of £1007 19s. 
in favour of the Council]. Since the Council adopted the Sale of 
Gas Acts, eight years ago, 596,493 meters have been submitted for 
testing. The total amount of fees charged in respect of them was 
£18,061, the fees ranging from 6d. for a five-light or smaller meter 
upwards, according to size. 


AccorpInG to a report issued by the Canadian Govern 
ment the Dominion owns thirteen Marconi stations on the Guif 
and on the Atlantic seaboard. Three of these are what are known 
as ‘*low-power”™ stations and cost £1000 each; the others are 
known as ‘‘high-power” stations and cost £2000 each. The 
Marconi Company receives £500 and £700 per annum respectively 
for operating them, retaining all the receipts. 


A REPORT from Paris, dated last Monday, says the 
submarine Sirene was on that day steaming off Cherbourg when 
the commander ordered a plunge at full speed. The forward 
water ballast compartment had alone been filled, and the result 
was that the vessel stuck head first in the mud, 80ft. below the 
surface. The quartermaster managed to operate the valve, which 
caused the water ballast compartment at the other end to fill, and 
thereby brought the submarine to a level position, when, for- 
tunately, the vessel was able to rise to the surface. 


Tue War-office has given notice that army recruits are 
required for the mechanical transport branch of the Army Service 
Corps for the purpose of driving and repairing self-propelled 
vehicles used in the army, such as traction engines, lorries, and 
motor cars, which are driven either by steam or internal combus- 
tion engines. The men required are drivers of such vehicles and 
skilled artificers of the following trades:—Engine fitter, turner, 
boilermaker, blacksmith, also occasionally a few draughtsmen, 
coppersmiths, electricians, wheelers, and moulders. 


A REpoRT from Washington, dated May 10th, says that 
the Government authorities are highly satisfied with the successful 
trip made by the Wright Brothers in their airship in North 
Carolina. The aéroplane is said to have gone up to an altitude of 
1000ft. in several different flights. In one of these flights the 
machine is said to have made a distance of 15 miles, at nearly 40 
miles an hour for a portion of this distance. The Wrights them- 
selves were in charge of the aé#roplane, and though no official 
report has been made, and it is difficult to obtain authentic 
information about the trials, owing to the remoteness of the place 
where these flights are made, it is stated that the men had the 
machine under absolute control. 


In a report just issued by Mr. G. Campbell, vice-consul 
at Rio de Janeiro, in connection with Brazil, he states that, with 
regard to electricity, fortunately there are abundant supplies of 
water, which are being used for working the mines, &c. There is 
a great future for electricity in the country, and it is already 
developed to a considerable extent. Small towns of 4000 inhabi- 
tants have electric light, and some have tramways. It is true, he 
says, ‘‘ that at present it is impossible to read a book by the light, 
but that will be improved. Add to this that there are numbers of 
small factories whose existence must depend on economy, and that 
Brazil is ambitious to become a manufacturing country, and there 
should be many opportunities for electrical engineers.” 


THE naval authorities do not seem averse to recognising 
that Grimsby, occupying as it does a position practically at the 
mouth of the Humber, possesses many advantages over other ports 
on the East Coast for the establishment of a naval base. On 
Friday last a fleet of warships, accompanied by four submarines, 
steamed into the Humber and anchored off Grimsby, the sub- 
marines subsequently entering the docks, It is stated, says the 
Western Morning News, that the object of the visit is to enable the 
officers to gain knowledge with a view to utilising the Humber as 
a base on the East Coast. During the visit of the Channel Fleet to 
the Humber last summer Lord Charles Beresford visited the 
Immingham Dock, and made suggestions which are being carried 
out. The recently announced decision to construct a large repair 
dock, capable of accommodating vessels of the Dreadnought class, 
is also not without significance. 


Wuen the House of Lords Committee on London 
Electricity Bills met on Monday, the Chairman said the Committee 
wished to know what would happen to London in the event of the 
Barking station being stopped. Would the supply to London stop 
altogether? Suppose this country was engaged in a naval war, 
and the mouth of the Thames were left unguarded, and a ship went 
up and shelled the Barking station, what would happen? What 
would happen in the case of a strike? There was also the possi- 
bility of local disturbances. An anarchist might throw a bomb at 
the station. Would that stop the whole of the supply? Counsel 
for the Bill said he was prepared to answer the questions at once. 
There would be, he said, at the station a number of units, and the 
disturbance of one unit would not interfere with another. Ina large 
station like this one there would be half-a-dozen units, and if one 
were destroyed they would go on with another. As to ships of 
war coming up the Thames and taking the generating station, in 
that case they could, of course, stop the power, but if the ships 
could destroy one station they would be able to destroy the other 
if there were two. The same answer applied to the anarchists. 
As to a strike, it would equally affect one, two, three or four 
stations ; the strike would equally affect the whole of the works 
of the company. 


THE reconstruction of torpedo boat No. 99, which is 
proceeding in No. 4 dock, South Yard, Devonport, has received a 
considerable impetus by the transport of the stern portion from 
the dockside to its proper position on the blocks. It will be 
remembered, says the Naval and Military Record, that in effecting 
the salvage of the sunken vessel the stern portion, weighing over 
20 tons, became detached from the main portion of the hull, the 
fracture taking place just abaft the engine-ro.m, and since its 
recovery it has been resting on the side of No. 4 dock. A survey 
having shown that its main structure is sound, it was decided to 
remove the shaft brackets, which had become strained, and to 
transfer it toa position on the blocks ready for connecting up to 
the hull. The comparative thinness of the plating rendered the 
task one of some d fficulty, as the section had not only to be lifted, 
but also to be hauled over the side of the dock at a considerable 
angle, down incline1 planes, and finally to a central position. 
This task has been accomplished with success, and, except for a 
gap of about 6ft between the sections, due to the rending and 
fracture of the plates at the point of cleavage, which will be fill d 
in with new platirg, the boat once more lookscomplete. The work 
of removiug the damaged plating is making good progress, and 
now that the hull in general is complete’ as it lies on the blocks, 
progress will be made with the reconstructijon, 
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PUBLISHER'S NOTICES. 





*,* With this week’s number is issued as a Supplement a Tiro-page 
Engraving of the Divi Pumping Project, Madras Presidency. 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 





*," If any subscriber abroad should receive THE ENGINEER wn an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 

Agent through whom the Paper is obtained. Such inconvenience, 

ths ee can be remedied by obtaining the paper direct from 
18 Office, 
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TO CORRESPONDENTS. 


fe Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must in all cases be accompanied by a la 
envelope legibly directed by the writer to himself, and stamped, in onder 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

ww All letters by oe Sor insertion in Tue Enarnesr, or containing 











: Sony /p de cee Soule 
nol ily for publication, as a proof of good faii ‘0 noti 
whatever can be taken of anonymous communications. 


De We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keev copies. 


REPLIES. 


©, P. T.—Mr. Abbott’s paper was read before the ‘‘ Western Society of 
Engineers,” and published in their ‘‘ Transactions.” No doubt you can 
obtain a copy from the office of the Society, 1734-41, Monadnock Block, 
Chie If not, write to us again. The price to subscribers is 50 cents 
= 2s. 2d., towhich you must add postage. You will find the results of 
the Wigan and Keyham experiments in D, K. C.ark’s “ Rules, Tables, 


and Memoranda for Engineers. 

Piate Girper.—The usual practice is to make the bearing plates level and 
make the ends of the girders to suit. You could do this in your case by 
riveting suitably tapered p.ates to the underside of the girders. The 
pressure being vertical there is little or no tendency to move, but if 
desired a large angle or angle brackets may be rive to the underside 
of the girder at the lower end in such a position that it will press against 
the face of the pad stone. Leave the top end of the girder free to 
expand, The mass of concrete you suggest would certainly effect the 
object, but it would be well to put plates on the ends of the girders to 
distribute the pressure. 
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1903—1907,” by Spencer C. Russell, F.R. Met. Soe. 
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Physics Laboratory of the Royal College of Science, Imperial Institute-road, 
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Thursday, May 21st, at 4.30p.m. Indian Section. ‘The United Provinces 
of Agra and Oudh,” by Sir James Digges La Touche, K.C.S.1., Member of 
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Brain and Body. 


IN the course of our inquiry into the training of 
engineering apprentices, we have been brought 
intimately face to face with a fact of which the 
existence in an indefinite way has been known for 
many years. Through it a question of some import- 
ance to the profession, and particularly to the edu- 
cationalist is raised. It is, in brief, the value of 
“Physique.” That engineers must be sound in 
wind and limb and of a robust constitution if they 
are to attain success in the arduous beginnings of 
their careers has been insisted upon by speakers 
and writers over and over again, but it has, never- 
theless, been insufficiently recognised, both by 
schoolmasters and parents, that the brain cannot 
make up for deficiencies of the body. We shall not go 
so far as to say that that never happens, but we may 
say with absolute truth that the converse is true a 
thousand times more often—the man of average 
intellect with a sound and healthy body succeeding 
where the weakly genius fails. 

We do not, however, propose to generalise on a 
familiar subject; it will be far more to the point to 
discuss actual facts which we have gathered from 
the principals and managers of a well-known firm. 
This firm, like several others, decided some years 
ago to institute a test of knowledge for apprentices. 
A limited number of vacancies for lads occur every 
year, and they are filled by a competitive examina- 
tion, conducted by a professor, who combines a 
knowledge of the subjects with a large-hearted 
understanding of boys. The examination is very 
largely technical, touching upon elementary science 
and mathematics, but a personal interview with the 
professor, who endeavours to learn something of 
the character of the boys, and to make himself 
acquainted with their constitutional fitness, is an 
important element in the appointment. This inter- 
view takes place, we gather, sometimes before, 
sometimes after, the examination, but in either 
case it has the effect of eliminating the lads who are 
clearly unfit from one cause and another to become 
apprentices to engineering. This is the first weeding 
operation, and the important place it holds in our 
argument will be gathered as we proceed. The 
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written examination is, as we have said, mainly 
scientific and mathematical, and for reasons which 
we shall not go into, a certain class of boys 
is better fitted to pass it than another class 
which occasionally competes. The better fitted 
class receives its training at municipal schools, 
the less fitted at public schools. The former 
are lads of poor, the latter of well-to-do, 
parents. The examiner himself has told us that 
he is often asked by public school boys as to their 
power of passing the examination, and he always 
advises them not to attempt it, as they have not 
the right training. The result is that practically 
only -a single class of boys—the class trained in 
the municipal schools—become apprentices at the 
works in question. Bearing this in mind, let us 
shift our inquiries from the examination room to 
the works itself. Here the opinion of the manager 
is invaluable. He has more chance of seeing the 
lads at work, of knowing how they behave them- 
selves, and how their constitutions stand the strain 
of practical work than anyone else. What is his 
verdict after several years’ experience? It is that 
an unsuitable class of boys is being imported into 
mechanical engineering. The lads cannot stand up 
to the work day after day; they lack bodily fitness 
and strength. They have been educated but they 
have not been fed; they have not had sufficient 
healthy outdoor exercise; their brains have been 
worked at the expense of the body, and the 
body from the first, on account of the poorness 
of the parents, has never been robust. The 
physique is lacking, On the other hand, the 
mental training, the success in competition where 
others have failed, gives the lads an unwar- 
ranted sense of their own importance. This, of 
course, is a familiar phenomenon amongst college- 
trained apprentices of all classes, but we are told 
that the lad without antecedents—if we may so put 
it—the lad who has to seek his training at a free 
school, suffers from a more acute form of ‘ head- 
swelling’’ than his more fortunate brother. 
This is an incidental point mentioned mainly as a 
matter of interest, the main indictment against the 
system being that the lads who pass the examina- 
tion are physically unfit for the life of a mechanical 
engineer. And if this is so of the selected few that 
pass the personal interview with the examiner, how 
much more must it be so of those who are rejected ? 

We are aware that the ground on which we are 
treading is a little delicate. We shall be told by 
those who look at the question superficially that we 
are setting up a class distinction—between the poor 
and the rich. We are, of course, doing nothing of 
the kind. We are recording phenomena observed 
by men certainly quite free from class bias. That 
these phenomena should be weighed and considered 
is, we consider, very important. Our first care is 
our own profession, and we desire to see the hest 
men brought into it, from whatever position in 
life they may be called. The healthy general 
education of our public schools may unfit lads to 
pass scientific examinations at fifteen years of age, 
but, both from the fact that they can afford to go 
to such schools, and from the knowledge that they 
live a very healthy life at them, we may take it 
that the majority of such lads will be physically 
strong enough to stand an engineer’s training. 
On the other hand, the free, or nearly free, school, 
with its specialisation at an early age, combined 
with the inherent probability that the boys are not 
always fed from their infancy onwards as well as 
they require, that their surroundings are unhealthy, 
and the stock from which they spring not of the 
most robust, is likely to—in fact does—produce 
minds without bodies, weaklings quite unfit for the 
strenuous life of the engineer. This is a point, we 
say, to which the mechanical engineer and the 
directors of municipal schools must look. It is bad 
for the profession and unfair to the youth to train 
him for an occupation in which he is not likely to 
succeed. 


Motor Vehicles and Road Supfaces. 


ON Wednesday last, Mr. W.J. Taylor, M. Inst.C.E., 
County Surveyor of Hampshire, and Mr. Douglas 
Mackenzie read papers before the Incorporated In- 
stitution of Automobile Engineers on “The Effect 
of Motors on Roads.” , Both these papers will 
repay road authorities and motor users alike to 
study, for they both set out in considerable detail 
the way in which cars damage roads, and in one of 
them there are numerous hints as to what should 
be done to prevent thisinjury. Thesubject of road 
construction and preservation is becoming dai'y 
more important now that the number of motor 
vehicles of every description is increasing so 
rapidly. Hence any fresh knowledge which may 
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throw light on the way in which damage is caused, 
and on the best way of avoiding it, is to be wel- 
comed. There are two points on which Mr. Taylor 
lays special stress. These are the tendency of 
drivers to keep in the middle of the road and the 
increasing use of studded and other destructive 
forms of tires. The tendency ofall forms of traffic is, 
says Mr. Taylor, to use the centre of the roads more 
than the sides. With slow-moving vehicles the 
injury resulting from the continued use of only one 
portion of a road is, though existent, considerably 
less in extent than that which results from the use 
of small wheels with armoured tires running at high 
speeds. A succession of vehicles thus equipped 
proceeding along the centre of the road “. . . 
render the case desperate, and the best of roads are 
quickly cut into deep corrugated grooves and 
destroyed.”’ These statements are amply borne out 
by facts. It is, however, perfectly natural for all 
classes of vehicles, whether motor cars or not, to 
keep in the centre of roads. In the first place it is 
undoubtedly safer, in these days of speed, to be as 
far away from side turnings as possible, so as to 
obtain the greatest amount of space and time to 
avoid any traffic turning into the road being 
traversed. But this is not the only reason why 
the centre of the road is preferred. The centre is 
practically flat; the sides are always sloping, the 
amount of slope depending upon the width of the 
road, and the care with which it has been con- 
structed. Then, as regards the use of studded 
tires, the wonder would be to find them not 
employed, if, as on the majority of cases is the 
fact, the risk of side-slip is minimised by them. 
Hence it would seem that it is only to be expected 
that both the middle of the road will continue to be 
chosen and that studded tires will multiply rather 
than diminish in numbers. Moreover, from past ex- 


perience, it would appear safe to prophesy that the 
average speed will be even greater in the future 
than it has been in the past, and, furthermore, the 
commercial vehicle is advancing in popularity, and, 
in spite of its broad wheels and slow speed, plays 
especially those with a heavy 


havoc with roads, 
cross fall. 

Mr. Taylor complains, with a _ considerable 
amount of justice, that the road authorities have 
from the outset of mechanical road vehicle propul- 
sion been severely handicapped in performing the 
task thrust upon them of providing roads of 
sufficient strength to carry the new type of vehicle. 
Parliament, he says, legalised the use on our roads, 
first of the traction engine, and then of the motor, 
without satisfying itself that these roads were 
capable of carrying them, and without making any 
financial provision by which defects and weaknesses 
could be remedied. He compares the situation 
somewhat quaintly to that which might be expected 
were the directors of a railway to place upon their 
rails rolling stock which vastly exceeded, both in 
weight and speed, anything for which the railway 
had been built, without consulting or warning their 
permanent way staff or providing them with the 
means to do the necessary strengthening. It 
cannot be denied that there is a good deal to be 
said for this point of view. It is undoubtedly a 
fact that the majority of our roads were, at the time 
that motor vehieles were first allowed to use them, 
if, indeed, they are not at the present time, 
quite unsuitable for such traffic. They were, how- 
ever, quite good enough for. the purposes of the 
traftic on them at the time. There is also another 
point. The motor car goes, sometimes in consider- 
able numbers, over roads which were some twenty 
years ago practically unused save for local purposes 
and quite light traffic. These roads, being for the 
most part country by-roads, were naturally not 
made as strongly as were main roads, and are pro- 
portionately more cut up. The cost of keeping 
them in repair is now very much greater than it 
used to be, but there are no additional funds to 
make up for the extra expenditure. 

Both Mr. Taylor and Mr. Mackenzie go deeply 
into the various causes of damage to roads, and 
their papers form interesting reading. We do not 
propose, however, to deal with this part of the 
matter. There are few who will deny that the 
motor vehicle does damage the roads. Nor do we 
intend to discuss the various measures referred to 
by Mr. Taylor for combating the evil. We would, 
however, refer to one point adduced by Mr. Mac- 
kenzie, which is that it is quite illogical to consider 
motor car design apart from the roads. It is, he 
considers, both unscientific and impracticable to 
separate the two. If there were perfect roads, he 
urges, we should probably approximate to perfect 
motor vehicles; and if we could have perfect motor 
vehicles there would be much less outcry as to 
injured roads than is the case at the present time. 





He further considers that all injury to tires and 
wheels, and to the surfaces or the foundations of 
the roads, is due to the fact that neither vehicle 
nor road is suited to the other. We are much 
afraid that such a happy state of affairs as agree- 
ment on these matters between car constructors and 
road makers and repairers is not likely to exist at 
all eyents for many years to come. To take a case 
in point, we do not think the studded tire, or its 
equivalent, is likely to be relinquished. Under these 
circumstances it is obvious that the roads will 
suffer, and it is to their construction and keeping in 
order that all efforts will have to be directed. In 
our opinion, however, it is only fair that the doers 
of the damage should contribute towards the cost of 
repair. We believe we are right in saying that the 
majority of motor users would willingly make pay- 
ments for this purpose, providing the result was 
that the road surfaces were improved. How such 
payments should be made is a matter for careful 
consideration, but the plan suggested by which a 
varying tax depending on the capacity of the car for 
doing damage—that is to say, practically its power 
—would be levied, appears to offer a reasonable 
way of meeting the case. 


The Occlusion of Gases by Steel and Iron. 


Ir will be recalled that one of the links in the 
chain of secondary evidence brought forward at the 
Board of Trade inquiry into the Greenwich boiler | 
explosion was the effect that pickling might have | 
upon the strength of steel. Certain specimens were 
pickled whilst similar specimens were not; the 
pickled, specimens broke under tests which the 
others stood with ease. One party argued that 
the quality of the steel was defective; the other 
that the material had been weakened by its immer- 
sion in acid. Fortunately, perhaps, for the inquiry, 
which had already dragged out to inordinate length, 
but, unfortunately for science, expert opinion was not 
called, and information with which the metallurgists 
present had primed themselves on a subject about 
which little is known, was lost. Had the matter 
been followed up, examination and cross-examina- 
tion might have helped us to clearer ideas on an 
abstruse question. 

That immersion in a weak solution of acid and 
water does affect the physical properties of steel is, 
it would seem, beyond doubt; at any rate, such 
experts as Mr. Stead, Professor Ledebur, Mr. 
Stromeyer, and others appear to have no doubt 
about it. How it weakens the metal they are, 
however, not fully able to explain, and they advance 





a theory which, up to the present, lacks really sub- 
stantial verification. This theory is that during | 
immersion hydrogen gas is, under the action of the | 
acid, generated and occluded in the body of the steel | 
itself. This is a hard saying, and a few years ago, | 
before the microscope had revealed the structure of | 
steel, it would have been wholly unbelievable. 
Even now there are plenty who cannot understand 
how the acid bath can possibly have more than a 
superficial effect, and who demand some other 
explanation of the extraordinary brittleness which 
has been frequently observed in pickled bars. The 
problem is further complicated by the fact that very 
moderate heat treatment is sufficient to expel all the 
evil which pickling has put into the plates or bars. 
The Admiralty specifies that all boiler plates and 
tubes shall be dipped to remove scale, and it does 
not fear that the boilers will be rendered dangerous 
by that process, since it is held that at a 
temperature of 300 deg. Fah., or so, the occluded 
hydrogen is driven out, and the metal returns 
to its normal condition. Other people will not 
have pickling at any cost, as they believe that 
permanent injury is caused to the rlate thereby. 
The widest diversity of opinion on the whole sub- 
ject exists, and it is one of industrial importance 
that might well be taken up and thoroughly investi- 
gated. In France such an inquiry has been begun. 
The Société d’Encouragement has voted a sum for 
a research into the whole question of the occlusion 
of gases by steel, and in the current copy of its 
Bulletin will be found an article by Dr. Belloc— 
who is entrusted with the inquiry—on the results 
of his first experiments. They do not touch upon 
pickling at all—that we trust will be dealt with 
later—nor with the occlusion of gases at low tem- 
peratures. In all cases a start has been made from 
the molten condition, and it is assumed that it is 
during the period of cooling that the gases are shut 
upin the body of the steel or iron. By reheating 
the metal the enclosed gases can be driven out, 
captured, and analysed. ‘Are these occluded 
gases,’ asks Dr. Belloc, “chemically combined, 
dissolved, or mechanically imprisoned; in what 
proportions are they present; how are they dis- 





a 
tributed; how do they vary with the Process 
manufacture; and what is their effect of 

é " ; Upon the 
physical and mechanical properties of the finished 
steel?” To these questions he hopes by hi 
researches to give answers. On some poinig be 
has already reached definite results, which he a 
up ina series of conclusions. We cannot fallow 
them all at the present moment, but one whieh 
bears on the subject as it affects pickling may be 
mentioned. It was observed that gases began to 
come off from the tested specimens at a temperature 
—variable and not well defined—betweon 150 q 
and 400 deg. Cent. Now, 150 deg. Cent. core. 
sponds with a pressure of about 70 |b. per square 
inch, so that the.view that occluded hydrogen would 
be driven off by the temperature of a stem boiler is 
substantiated. Dr. Belloc has found, as, indeg 
might be expected from the manner in which the 
experiments were conducted, that more gases ary 
given off by the steel taken from the centre of the 
ingot than from samples nearer the outsicle; but we 
may safely anticipate that when he comes to 
investigate the effect of pickling he will find the 
reverse to be true; the outer layers of steel will he 
richer in occluded gases than the inner layers 
The depth to which they penetrate in acid of , 
given strength per unit of time should prove of 
much interest and value. 

Dr. Belloc’s experiments represent, we believe, 
the first attempt to make a serious scientific study 
of what may prove to be a very important matter, 
and we look forward to the result of his further 
researches. He has so far worked, if we may go 
put it, from the inside outwards, and we trust that 
when his investigations in this direction are com. 
plete he will consider the opposite problem and 
study the power of solid steel to occlude gases,  [t 
is possible that he may find that, whilst immersion 
in an acid solution produces results very rapidly, 
gases, and even air itself, may have a similar but 
slower effect. We should then possibly be nearer 
a full understanding of the changes which appear 
to take place in steel by the flux of time—ageing, 
as Mr. Stromeyer calls it. In any case the whole 
problem is one that requires full investtgetfon, and 
we are glad to know that at last an exhaustive 
inquiry has been opened. 


The Law of Picketing. 


WHAT is the effect of the famous “ peaceful 
picketing’ section of the Trades Disputes Act, 
1906? Ever since the measure came into force 
we have looked for some decision which would 
elucidate this question ; but strange to say, with 
one very recent exception, no case has yet arisen in 
which the meaning of the term “ peaceful picketing” 
wasdiscussed. Even the recent case to which we shall 
refer can hardly be described as a case in point. It 
was heard by the Newcastle magistrates on 
May llth. It appears that certain non-union 
workmen who remained faithful to their employers 
—Messrs. C. A. Parsons and Co.—were hustled 
and intimidated. Five men were appointed on behalf 
of the strikers to keep watch at the works. After 
failing to persuade the “ black-legs "’ by argument, 
they began to follow them day after day. Not only 
did they follow them, but they induced a large 
crowd of men and women to follow the non- 
unionists to their homes. It did not, appear that 
—except in one trifling instance—any violence was 
used. The pickets were summoned under the 
Conspiracy and Protection of Property Act, 1875, 
for “intimidation,” “ persistent following,” and 
“watching or besetting.’ The solicitor who 
appeared for the defendants announced that he 
would rely on the Trades Disputes Act, 1906. 
Indeed, at one stage of the proceedings he stated 
that if it were not for that Act there could be no 
defence. As the case developed, however, he 
appears to have abandoned even this line of defence, 
for after one or two witnesses had been called he 
said that he would content himself with asking the 
magistrates to deal with the cases as lightly as 
possible. In the event, three of the defendants 
were fined £20 each or two months’ imprisonment, 
while the other two were bound over to keep the 
peace in the sum of £20 and two sureties of 
£10 each. 

According toa report in the Times (May 12th) -— 
“The Bench were of opinion that this was one 0 
the most important cases that it had ever been 
their fortune to deal with. It appeared to them 
that the defendants had indulged in this plan of 
campaign probably at the outset without havin 
any intention of intimidating these men, but the 
Bench thought it was quite clear that they had. 
The chairman concluded by saying:—" We ¢om- 
sider that the personal liberty of the subject 1s of 
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,mount importance, and that is the reason 


a the Court has arrived at this decision.” 
In our view the importance of this decision lies 
in this. It serves to indicate that the Trade Dis- 
putes Act, 1906, in so far as it purports to amend 
the law of picketing, is of little or no practical 
effect. Had the solicitor who appeared for the de- 


fendants been able to show that the picketing was 
peaceful, his clients would have been acquitted. 
But he could not de so; although, according to the 
evidence, it would seem that in point of fact the 
acts of intimidation and violence were not very 
formidable The truth is that peaceful picketing is 
a contradiction in terms. 

It should be borne in mind that Section 2 (2) of 
the Trade Disputes Act, 1906, does not by any 
means repeal the whole of Section 7 of the Con- 
spiracy and Protection of Property Act, 1875. The 
effect of the latter section is that it is an offence to 
do any of the following things — with a view to compel 
any person to abstain from doing or attempting to do 
any act which he has a legal right to do:—(1) Use 
violence or intimidation to person or property ; 
(2) persistently follow a man about; (3) hide his 
tools, ke. ; (4) watch or beset his house or place of 
work: (5) follow him with two or more other 
persons in a disorderly manner. A proviso to this 
section was in the following form :—" Attending at 
or near the house or place where a person resides, 
or works, or carries on business, or happens to be, 
or the approach to such house or place, in order 
merely to obtain or communicate information, shall 
net be deemed a watching or besetting within the 
meaning of this section.” The only effect of the 
Act of 1906 was to repeal the proviso, and substi- 
tute for it the following :—‘‘ It shall be lawful for 
one or more persons, acting on their own behalf or 
on behalf of a trade union or of an individual 
employer or firm in contemplation or furtherance 
of a trade dispute, to attend at or near a 
house or place where a person resides or works 
or carries on business or happens to be, if they 
so attend merely for the purpose of peacefully 
obtaining or communicating information or of 
peacefully persuading any person to work or abstain 
from working.’’ Looking at the original proviso 
and the new section side by side, what is the 
difference between them? It amounts to very 
little, for the question whether the picketing is 
peaceful or not is always for the Court to determine. 
We anticipate that employers who dreaded the 
effect of the Act of 1906 will be pleasantly sur- 
prised when they learn the result of the first case 
of picketing discussed in the Courts since the 
measure came into force. 


COAST EROSION. 


By Dr. J. S. “OWENS. 


An attempt has been made to bring together in this 
paper some of the important questions having a bearing 
on coast erosion. As, however, the action of many of the 
agencies through which the sea attacks the land is well 
understood, I have confined my attention to the points 
which still call for elucidation, in the hope that it may 
prove of interest to engineers who are in touch with such 
questions, and possibly be the means of bringing to light 
some new information on the subject. 

Taking first the question of undercurrents, and their 
effect on the sea bed, we find that the information now 
available is rather scanty, and actual observations few. 
I have collected together some of the scattered records 
nny on such currents, and-will first refer shortly to 
these :— 

Sir John Murray has shown that the Wyville Thomson 
Ridge, at a depth of about 250 fathoms, is swept by 
currents sufficiently powerful to remove all mud. 

Mr. Stallibrass, in his paper on deep-sea soundings in 
connection with the submarine telegraph, has shown that 
between the Canary Islands strong currents exist to a 
depth of 1000 fathoms. 

Mr. Stanley Gardiner, in his recent paper on the Indian 
Ocean, mentions finding ‘pieces of dead coral,-rounded, 
clean, and free from mud, in depths of :1000 fathoms 
between the islands of the Chagos Archipelago. From 
this and the difficulty experienced in getting’ the dredges 
and trawls to the bottom without extra heavy weights, he 
inferred that the bottom between the banks of the Chagos 
was everywhere current-swept even down to 1000 fathoms. 

In the recent account of the Scotia Antarctic Expedition, 
a good sounding of 2660 fathoms is mentioned as having 
been got at a spot where Ross had marked 4000 fathoms 
with no bottom. This was attributed to the use by Ross 
of a hemp sounding line which was swept off by the 
current. It is also stated in the same account that they 
found difficulty in reaching the bottom with the trawls 
and dredges in even moderate depths in the Weddell Sea, 
in Lat. 68—82 S. and 12—49 W., thus indicating strong 
undercurrents. 

[t appears, therefore, clear that currents of some velocity 
do flow over the bottom even in deep water, and sweep 
their bed in places clear of mud. Turning our attention 
now to shallow water near the coast line, it is of the utmost 
lnportance to know whether, and to what extent, the 
sea bed in such water is subjected to the action of 
currents, 








A bottom current can exist, flowing in an opposite 
direction to that on the surface, in even very shallow 
water. I have observed such a system of currents in 
water not more than a foot deep, in the case of a long 
narrow pool along which the wind was blowing. It 
seems -probable, however, that in water up to about 
100 or 200 fathoms deep, bottom currents, when 
they exist as a result of tidal action, have the 
same general direction as those on the surface, but a 
gradually diminishing velocity as the bottom is approached. 
As bearing on this point I may mention the following 
observations :— 

In the gaugings of the Mississippi the greatest velocity 
was found at three-tenths of the total depth below the 
surface, and the bottom velocity was considerably less 
than that at the surface, the velocity curve being approxi- 
mately parabolic. 

The observations of Mr. Maurice Wilson, made in 
July, 1900, off the staging of the Admiralty Pier at Dover, 
indicate that tidal currents in water up to ten fathoms 
obeyed somewhat the same law. This was further borne 
out by Captain—now Admiral—Field’s observations, 
made in H.M.S. Research, on the tidal streams in the 
Dover Channel in 1901. He sums up his remarks thus :— 
“The observations show conclusively that the current 
extends from the surface to the bottom, both on the east- 
going and west-going streams, and that it turns at about 
the same time. The direction of the stream near the 
bottom is approximately that of the surface current, the 
velocity being about two-thirds of the latter.” The 
maximum depth to which his records refer was 174 fathoms, 
and the maximum bottom velocity obtained was 2°75 
knots. Mr. Wilson’s maximum bottom velocity was 3°85 
knots. These represent about 4°6ft. and 6°5ft. per 
second respectively. Such currents, according to my 
own experiments, are capable of moving stones of from 
3in. to 6in. in diameter over a smooth bottom. 

Stevenson, in his book on harbour works, describes a 
curious system of currents observed in the gorge between 
the Suters of Cromarty. He says: “An undercurrent, 
though not occasioned by the presence of a river, was 
found to exist to a marked degree at the Cromarty Firth, 
where Mr. Alan Stevenson, in 1837, found currents 
greatly exceeding the surface velocity.” The surface 
velocity was in this case at one time 1°8, and the velocity 
at 50ft. down was at the same time 4 miles per hour. 

Captain Wharton, in H.M.S. Shearwater, in 1872, found 
a well marked undercurrent in the Bosphorus. This was 
also recorded by Admiral Makaroff. 

There is also the evidence of Sir George Nares as to 
undercurrents in the Straits of Gibraltar. 

In considering the instances of swift currents recorded 
in deep or moderately deep water, it will be noticed that 
they have this in common—in nearly all cases they flow 
through constricted passages. I am convinced that the 
currents round our coast margin are, as a rule, quite 
incapable of causing a continuous drift of any but the 
very finest material ; that is, ifthe bottom is undisturbed 
by waves. A very slight current, if flowing over a wave 
disturbed bed, can determine the direction of the drift of 
bottom materials. 

On sandy bottoms, unless the current exceeds the fairly 
high velocity of 2°5ft. per second, I do not think that a 
continual movement of anything larger than sea sand can 
take place, due to current action alone—that is, particles 
having a diameter of z4in. to ;4 gin. 

In the Royal Geographical Journal for April there is 
an account of some experiments which I made last 
summer on current transport, and as a result of these 
experiments I was driven to the above conclusion. The 
explanation is simple :—From 0°85ft. to 2°5ft. per second 
sand was observed to travel in ripples, having little valleys 
or troughs between ; at the latter velocity these ripples were 
swept away, and the sand travelled in a smooth sheet 
over the bottom. As long as the ripples remained, all 
stones or pebbles placed on the bottom of the stream were 
trapped in the hollows, and usually became partly buried. 
Although a currént of, say, 2ft. per second could move, 
over a smooth bottom, a stone of about 1fin. in diameter, 
no such movement could take place over a rippled bed. 

Again, it was observed that the velocity required to 
move particles ‘of shingle away from a mass of similar 
particles*‘was about four times that which would move the 
same patticles singly over a smooth bed. 

As these points have been gone into fully in the paper 
mentioned, I will not-refer further to-them here, except to 
say that they’appear-to point. to the conclusion that the 
currents met with round our coasts are, in the absence of 
some disturbing factor, such as waves, effective only in 
moving fine materials. 

The foildwing is-the formula which I found gave results 
agreeing most closely with the experimental figures for 
the size of particle which a current of a certain velocity 


5 V2 
could move over a sandy bed in sea-water :—d = 45\ 
; W — 64 
72 
or for flints = pi where d is the diameter of the stone 


in inches, W its density in pounds per cubic foot, and V 
the velocity of the current in feet per second. 

This expression is necessarily only an approximation, 
since no single formula could satisfy all conditions. The 
chief variable factors are the shape of the stone and the 
amount of friction on the bottom. 

There is need for more experimental work on the sub- 
ject of bottom currents, both under artificial conditions 
and by current meter in the open sea. It is only the 
bottom currents, and not the surface currents, which can 
be instrumental in causing drift of materials on the sea 
bed; and we should know, if we are to deal intelligently 
with the coast erosion problem, the velocities of such 
currents and what effect they have on the bottom. 

It is, in my opinion, especially necessary to keep in 
view the interaction of waves and currents, and not to 
consider them as acting independently. Not only cana 
current carry off wave-disturbed material, but the reverse 
of this may happen; the waves are, I believe, often 





enabled to impel particles landward which are already 
subjected to the action of a strong littoral current. 

Closely connected with all this is the effect of wind in 
the production of currents, and what are the limits of its 
action, both as to depth and velocity of current produced. 
This point is of importance in considering the effect of 
along-shore winds on the shallow water near the coast 
and the question of wind drift in general and its effect 
upon the bottom. 

When there is a surface drift of water with the wind a 
return current must be set up, and this will follow the 
path of least resistance; when, therefore, the wind blows 
into a long narrow channel with a blind end, the relief 
current is almost sure to be along the bottom. Where 
this return current will go depends upon the conformation 
of the coast ; it may take the form of a lateral parallel flow, 
at a sheltered point; but in some way or other the surface 
drift with the wind must be compensated for. I cannot 
find any observations upon the depth to which this drag 
of the wind is felt by the water in the open sea. In 
Messrs. Humphrey and Abbot’s report on the Mississippi 
it is stated, as a definitely ascertained fact, that the 
velocity of the stream at mid depth is unaffected by the 
wind, no matter of what velocity. This is due, however, 
to a special cause; if the wind is against the current 
there is a reduction of velocity at the surface and an 
increase at the bottom, owing to the backing up of the 
water and consequent increase of slope. A wind blowing 
against the stream therefore increases its scouring power 
on the bottom, in the case of such a river; the same 
effect is probably produced when the wind blows against 
a tidal current in the sea, since the retardation of the 
surface current must result in an increase of slope, and 
this in turn probably causes a compensatory increase of 
the velocity near the bottom. 

It is very important to remember that the layers of 
water near the bottom are always more highly charged 
with suspended matter than those higher up, so that a 
current fiowing near the bottom has an advantage over one 
in the upper layers of water, even in the transport of fine 
sand and mud. 

The effect of on-shore winds upon the foreshore is 
worth special consideration. It is a matter of common 
experience that such winds nearly always pull down the 
beach and flatten the gradient of the foreshore. This 
effect is usually attributed to the formation of a seaward 
undertow to relieve the landward drift of water with the 
wind. 

When a strong on-shore wind is blowing the waves 
usually break well beyond L.W.M., and a surf is formed. 
The waves are higher than with an off-shore wind, during 
which the sea is usually calm, and thus the disturbance 
of the bottom extends further seaward. As the result of 
the surf is to generate a surface current landward, and 
this is also aided by the friction of the wind, it seems 
probable that a seaward undertow is produced. If this 
is so it must be a potent factor in causing erosion, acting 
as it does on the lower layers of water which are heavily 
charged with sediment by the disturbance of the waves. 
I do not think that this seaward undertow has been 
actually shown to exist, and in the absence of direct 
observation theory is liable to be at fault. 

Sir John Murray’s observations as to the welling up of 
cold water along the shore under the influence of an off- 
shore wind show that a compensatory under current 
does flow under some circumstances ; but the whole sub- 
ject of wind-formed currents has never, I think, received 
the attention which it deserves. 

Turning now to the nature of the bottom and its effect 
upon erosion and deposition. This is another point which 
often escapes attention, and very little consideration will 
show that the state of the bottom, as regards its degree 
of roughness, must exercise a profound influence in modi- 
fying the action of the water upon it. 

Particles of fine matter suspended in a current of water 
tend to settle to the bottom, provided their specific 
gravity is higher than that of the water. If the motion 
of the water is free from all irregularities, and in perfect 
stream lines, there will be no vertical force to keep 
heavy matter in suspension. It is only when the motion 
is eddying and irregular that such matter can be held in 
suspension for any length of time. It would seem, 
therefore, that a rough bed, from which eddies and irre- 
gularities are thrown off, must aid in keeping fine material 
in suspension, and thus prevent its deposition. 

When we consider the effect upon coarse matter like 
shingle, which travels by rolling or dragging along the 
bottom, it is reasonable to believe that a rough surface 
must help to trap and retain it. 

The following instances may be mentioned :—At Pres- 
ton, near Weymouth, a long barrier of heavy rocks weigh- 
ing several tons each was deposited from barges many 
years ago; the rocks were placed parallel to the shore 
line and a little seaward of low water, as a protection for 
the beach. Such was their effect, however, that a few 
years ago it became necessary to blast them away again, 
owing to the scour set up by the swirling of the water 
between the stones. After their removal the beach im- 
proved at once, and sand began to collect. Again, at 
Youghal it was thought advisable, during the construction 
of the sea defences, to remove some irregular patches of 
peat which projected above the shore level; after their 
removal, sand immediately began to accumulate on the 
shore near these patches, where before their removal none 
would collect. I can speak of these cases from personal 
knowledge. Since, when erosion commences, the fine 
particles are the first to be removed, it nearly always 
tends to increase the roughness of the bottom. Hence 
it is not always possible to say whether the rough bottom 
is a result of erosion or the cause. However this may 
be, there is little doubt as to the injurious effect of 
irregularities in preventing the deposit of fine matter. 
An examination of any sandy shore upon which loose 
boulders are lying will show that holes are dredged out 
around each stone by the water; similar holes are found 
around piles or other projections on’the foreshore. When 
the irregularities are so close together that the holes 
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caused by each coalesce, the connection is not so obvious. 

The behaviour of waves when rolling in on a shelving 
shore, and especially the amount of translatory motion 
communicated to the water by such, are very important 
points to consider. For example, waves moving shore- 
ward, if translatory, must pile the water up on the shore 
until sufficient head is produced to force an escape sea- 
ward, either as a lateral current in some sheltered position 
or an undercurrent. 

Again, as the waves seldom come in exactly parallel to 
the shore, this must often result in a current flowing 
alongshore in the same direction as the waves strike, 
due to their translatory effect. Also, as waves of transla- 
tion produce the same amplitude of motion in the particles 
of water on the bottom as in those near the surface, we 
have here a means by which the wind may produce a 
current or drift of water at greater depths than we should 
expect to result from the friction on che surface of the 
water. This may explain the washing up of large 
boulders with seaweed attachments during on-shore gales 
—a phenomenon which I have often observed. Gaillard’s 
observations on forty-five waves at North Beach, St. 
Augustine, in 1890-91, show that in calm weather, and 
immediately before breaking, regular swells rolling up on 
a sandy shore, with a slope of yds, had 0°76 of their 
height above still-water level. Further observations on 
Lake Superior and the Duluth Canal—average depth 
26ft.—showed that in shoaling water there was always 
over 50 per cent. of the waves’ height above still-water 
level. These waves had therefore some of the character- 
istics of translation. Mr. J..S. Russel held, I believe, the 
same views as to the change in the character of waves in 
shoaling water. 

If shore waves are always more or less translatory, 
instead of producing a mere to-and-fro oscillation in the 
water particles, the swing landward must have a length 
somewhat in excess of the seaward swing, the amount 
depending on the excess of the translatory over the 
oscillatory movement in the wave. This being so, it 
must tend to counteract the effect of the gradient on the 
bottom, which is always seaward, and may be the saving 
part about the whole motion. If the seaward and land- 
ward swings were equal in length and velocity, the 
gradient must determine the direction of movement of 
the material on the bottom,.and steady erosion must 
result.. The fact that erosion is not a universal 
phenomenon shows that some such compensatory factor 
must exist. On the other hand, the fiat detritus-strewn 
continental shelf points to an excess of the seaward 
movement over the landward in the long run. 

The fact that sand and fine matter travel chiefly in 
suspension in the water, and that the coarser particles 
of shingle and stone roll or drag along the bottom, must 
have a powerful influence in determining where each will 
be deposited. For example, the fine matter churned up 
by the waves as well as the coarser matter lying on the 
bottom may both be brought landward by the translatory 
motion of the waves. Butsince a relief current seaward is a 
necessary accompaniment of such motion, it may remove 
the sand seaward again while leaving the larger particles 
behind. The landward movement would be accomplished 
in a series of jerks, as each wave passed over, but the 
relief current would be a more or less steady stream. 
Thus the velocity of the landward movement of the water 
may momentarily greatly exceed that of the seaward 
relief stream, and may thus be capable of moving much 
larger particles along the bottom and depositing them 
upon the foreshore, only the fine matter being carried 
seaward again. This action would result in a grading of 
the particles on the sea bed such as we know exists; and 
would also cause erosion on the whole, owing to the re- 
moval of the fine sand and mud seaward. 

Another interesting question concerning which there is 
still much divergence of opinion is, what is the seaward 
limit of ordinary erosion as it affects the foreshore ? 
We know that waves produce less and less effect on the 
bottom as the water becomes deeper, and if we had only 
to consider waves it would not be so difficult to determine 
the limits of their action. The presence of currents on 
the bottom, the velocity of which we have no measure of, 
is the complicating factor. 

It is now, however, agreed that erosion of the bottom 
is generally characteristic of shallow water, and limited 
to the coastal margin; we know also that, on the whole, 
the deeper parts of the ocean bed are silting up. It 
would be of great interest if we could define the nodal 
line, where erosion ceases and silting begins. This line 
probably oscillates within certain limits not at present 
defined. It is necessary to be clear on what we mean by 
erosion and accumulation, and to distinguish these from 
movement of material. There is probably no such thing 
in this connection as pure scour or pure silting; in other 
words, there is nearly always something of both going 
on, sometimes the scour predominating, and sometimes 
the silting. If more is removed than is added we get 
erosion, and if more is added than is taken away accumu- 
lation. It seems certain that the whole surface of the 
continental shelf is an area of movement, but that near 
the land margin erosion is more active, and near the 
seaward edge accumulation, the detritus from the land 
being strewn over the shelf beyond the limit of erosion, 
and some of the finer matter carried by currents over 
the great declivity into deep water. 

In conclusion may be mentioned two other questions 
bearing on the subject which offer some field for investi- 
gation :—Whether, and to what extent, slow alterations 
of the relative levels of land and sea are now going on 
in the British Isles ; and whether the weight of tidal 
water produces a measurable depression of the land surface 
during high water. 

I hoped to be able to investigate the latter point 
myself, but regret that I have been unable to do so yet. 








THAMES CONSERVANCY TUG DARENT 


DESIGNED BY JAMES POLLOCK, SONS AND CO., LIMITED, LINDON 








THAMES CONSERVANCY TUG AND GENERAL 
SERVICE STEAMER DARENT. 


THERE has lately been put into commission by the 
Thames Conservancy Board the screw tug and general service 
steamer Darent, which that body have had built by Messrs. 
Ferguson Brothers, Port Glasgow, from designs by Messrs. 
Jas. Pollock, Sons and Co., Limited, 3, Lloyd’s-avenue, 
London. This steamer, though small in comparison with 
the vessels usually illustrated in these pages, is of more than 
usual interest, as she embodies in herself a variety of func- 
tions ordinarily relegated to separate units, and her design 
and construction, therefore, are matters reflecting much 
credit on those responsible. Her duties include, besides 





by Messrs. Pollock, Sons and Co., the designers. The hull 
of the vessel is constructed on the bulb-frame principle, and 
she has beams on every frame. The main deck is of steel 
covered with teak, and the upper deck is of teak planking, 
The hull is divided into five water-tight compartments. 
Variously disposed in the vessel are three fresh-water tanks, 
having a total capacity of 55 tons, intended to supply fresh 
water to dredgers, hopper barges, &c., on the Thames, and 
so placed and arranged that they can be emptied or filled 
without altering the vessel’s draught aft or impairing her 
towing or sea-going efficiency. For the discharge of these 
tanks a special pump is fitted on deck. 

The large hold forward is fitted for carrying heavy stores, 
dredger buckets.and gear, and salvage fire fittings. On deck 














ENGINES OF THE TUG DARENT 


general towage of all kinds, a variety of services such as 
salvage operations, fire extinguishing, the replenishment of 
fresh-water tanks in other vessels, the laying and removing 
of heavy moorings, anchors, and buoys, attendance on the 
dredger fleet owned by the Conservancy, the conveyance of 
all officials, stores, &c. &c. The principal dimensions of the 
Darent, of which we give an illustration from a photograph 
taken on the occasion of her speed trial on the Clyde, are :— 
Length overall, 162ft. 3in.; breadth, extreme, 24ft.; depth, 
12ft. 9in.; draught of water aft, 11ft.; freeboard, 3ft. The 
vessel is classed 100 Al at Lloyd’s, and has been built under 
their special survey, the whole machinery and equipment 
having been specially designed to meet the Thames Conser- 
vancy requirements, and superintended during construction 





the vessel carries a number of appliances for dealing with 
weights. These include bow davit to lift 10 tons, anchor 
crane to lift 2 tons, and two fish davits for weights up to 
2 tons, a hollow steel derrick to lift 3 tons, also a davit aft 
to lift 15 cwt. A combined steam winch and windlass of 
very compact design by Harfield and Co. is connected by suit- 
able snatch blocks and fairleads with the whole of these, 
making an unusually complete equipment for dealing with 
dredger gear, buckets, stores, buoys, anchors, moorings, «c. 
Hollow steel davits carry two lifeboats. There is also @ 
motor boat with spray cloths and fittings for small service 
work and fitted with a motor capable of driving the craft at 
6 knots. Abaft of the engine-room is a swivelling ‘‘ monitor ”’ 
through which the fire pump discharges, and near by are 
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placed the numerous suction valves and connections for the 
salvage pump. 

For the accom nodation of officials there is a forward saloon 
panelled in teak and walnut and furnished with every 
requisite for business, despatch, and comfort, while there is 
a'so a smoking and chart-room. The quarters for the officers 
and crew are arranged aft of the machinery space and are 
commodious and well-equipped. 

The bridge deck is fitted with a special steam steeiing 
gear, two telegraphs, speaking tube to engine-room, and tele- 
phonic communication to other parts of the vessel. Abaft of 
this is a powerful towing hook for heavy seawork, and aft the 
engine-room skylights is a second hook fur towage in restricted 
waters. This is so hinged as to be readily lowered down on 
deck, with its accompanying stop posts, when the forward 
gear is in use. Two bulwark stop and mooring posts of 
hollow steel are fitted, which also serve as ventilators for the 
compartments below. The galley, with tiled floor, range, 
steam boiler, and other necessary fittings, is arranged on the 
starboard side of deck-house. From funnel to stern awnings 
can be stretched, removable stanchions being supplied to 
support them. 

The main propelling machinery consists of triple-expansion 
surface-condensing engines, with cylinders 14in., 2lin., and 
35in. by 24in. stroke, of the open front type, having an 
Edwards air pump, circulating, feed, and bilge pumps, 
worked from the low-pressure crosshead in the usual manner. 
Brown’s patented reversing gear and the Axiom system of 
lubrication are fitted. A large three-furnace return-tube 
boiler supplies steam at a pressure of 180 1b. per square inch, 
and is fed by an automatic feed pump and float tank, while 
there is also a feed filter of modern type. The engine-room 
contains in addition a Clarke-Chapman dynamo, with -inde- 
pendent driving engine and switchboerd, a powerful salvage 
and fire-extinguishing pump, evaporator, and duplex donkey 
pump. The main engines, of which an illustration is given 
herewith, were specially designed by Messrs. Pollock for 
handiness, and their reversal from full speed ahead to full 
speed astern can be effected in under three seconds. During 
the six hours’ full-speed trial on the Clyde the whole of the 
machinery ran without a hitch, and the Darent worked up 
to and maintained a speed of 11? knots. Electric light is 
fitted throughout, and there are powerful clusters for service 
and salvage work by night. The dynamo is of Clarke- 
Chapman’s four-pole type, and is capable of lighting 64 
8-candle-power lamps at 100 volts. It is directly driven by 
an independent engine at 275 revolutions per minute. 

The Darent, which cost nearly £12,000, is one of the most 
completely equipped service boats afloat. The arranging for 
so much accommodation and machinery in such small 
compass involved the preparation and approval by the 
designers of over one hundred plans and detail sheets, yet 
the contract was complted in thirty weeks. 








LONDON GAS COAL CONTRACTS. 


IT is now certain that the London gas companies will take 

much less tonnage of gas coal from the Yorkshire and 
Derbyshire collieries than they did last year, when it was 
computed they bought one million tons. The year was a 
record one in that respect, the contracts being transferred 
owing to the high prices asked by Durham owners. The 
oulk of the coal was sent to the Humber ports, and was sent 
coastwise to the metropolis. The largest business was done 
av Hull, which can be reached by South Yorkshire coalowners 
at 3s. 3d. per ton railway rates, wagon, mine, and inspection 
duties. To such an extent was coal sent that it aided greatly 
in increasing the block at the port. Of course, the season is 
on the wane, but the tonnage sent coastwise to London 
last month, owing to the contracts drawing to a close, 
shows a decrease of nearly 50,000 tons compared with 
the corresponding period of last year. This year the 
Durham coalowners have taken care to secure the bulk of the 
contracts, which will be shipped from theTyne. Although the 
gas companies at ‘first offered very low prices, one of the 
London gas companies have had to pay lis. per ton f.0.b. for 
Durham gas coal, and foreign contracts have been placed at 
3d. to 6d. per ton more money. The gas coalowners at a 
meeting held: in March reaffirmed their intentions of not 
accepting less than 2s. 6d. per ton advance on the prices of 
1906, and efforts have been made to adhere to that resolution. 
Now even that less Yorkshire coal has been purchased for 
London, local gas companies which hold slight stocks are hold- 
ing back their contracts in the hope of being able to place 
them at lower rates. 











| obtained from four electric lamps of 10 candle-power each is 
| projecte? so as to light up the water and the ocean bed for 


A NOVEL TYPE OF SUBMARINE. 


THE Société des Forges de la Méditerranée, of La Seyne, 
near Toulon, has just completed for the Société d’Etudes de 





Péches Sous-marines (Company for Submarine Fishing | 
Research), of Tunis, an exceptional and curious type of | 


submarine—not intended for any warlike purposes, but for 
use in the more peaceful pursuit of sponge fishing. 


kiosk, which affords a means cf access to the interior of the 


submarine, suitable devices being provided for opening or | 


closing the entrance hermetically ; this, in ordinary weather, 


can be operated both from the inside and the outside in case | 


of accidents. Inside the boat it is divided into two com- 
pressed compartments—receiving air at 150 kilos. There are 
three water-tight compartments, two of which have a 
capacity of 250 litres each, and are filled by means of pipes | 
running direct to the sea; they are emptied by the aid of a 
hand pump placed in a suitable position. A third water- | 
ballast, holding 60 litres only, is placed in the centre; it | 
receives water direct from the sea, and can be emptied by 
means of cotmpressed air from the compressed air tanks. 
This is used, in normal weather, for submerging and raising | 
the submarine. Underneath the vessel there is a lead | 
weight, weighing ? ton, which can bereleased from the inside, | 
causing the vessel to rise rapidly to the surface in case of 
danger. There is also a sounding plumb-line, weighing 
50 1b., and operated from the inside, for producing vertical 
displacements. &c. On diving and reaching the bottom the | 
submarine rolls along upon a suitable wheel placed at one | 
of its ends, the necessary movement being obtained by | 
the action of two submarine oars worked from the interior. | 


It is a} 
cylindrical machine with rounded ends, surmounted by a | 


municate with the convoy on the surface by means of a 
telephone and speaking tube. The submarine has just been 
tested in Toulon Harbour; it plunged to a depth of fifty 
fathoms, performed its duties without a hitch, and reached 
the surface unscathed in any way. The specification of this 
submarine, of which we give an illustration from a photo- 
graph given to us by the Director of the Société des Forges 
de la Mediterranée, is as follows :—Length, 5 m.; diameter, 
160 m.; displacement in salt water, 8667 kilos.; floating 
capacity, 600 kilos.; crew, two. 











| AN EMERGENCY CUPOLA. 


A NEW cupola, specially designed for making odd castings 
which are urgently needed for breakdown work, or for 
| pouring castings which cannot wait for the next blow of 
| the ordinary cupola, and for other work, such as feeding 
large castings, &c., has recently been put upon the market 
by Messrs. George Green and Co., of Keighley. 














Fig. 1-EMERGEKCY CUPOLA 


in the accompanying illustration, and a drawing is also given 
in Fig. 2. 

The blast is admitted to the cupola by means of two 
hollow trunnions which form the tuyeres, and these are 
connected with bend pipes, provided with sight holes, so 
arranged that any slag which may find its way into the pipes 
may readily be removed, and so avoid choking of the Y-vipe 
which couples the cupola to the fan. A fan driven by a 
motor or other means is supplied with the cupola for pro- 
viding the blast, the fan being mounted on a standard at the 
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Fig. 2—GENERAL ARRANGEMENT OF THE CUPOLA 


These oars, the invention of Abbé Raoul, the Vicar-General 
of Carthage, are formed of rods having spherical joints at the 
point where they enter the boat, the blade consisting of a 
steel frame provided with two hinged floats which can only 
open in one direction, the result being that when moved 
backwards and forwards the blade offers a resistance by 
bearing against the water on one side, whilst, on the other 
side, the two floats turn on their hinges and ailow the water 
to pass. 

When out hunting for sponges fishing is carried out by 
means of a long pair of pincers, projecting from the front of 
the submarine and operated from the interior; the pincers 
can be turned in all directions and can rotate on their own 
axis. Just above the point where the pincers emerge there is 
a port-hole covered with strong’glass, through which the light 


back of the cupola in the manner shown in the illustration. 
The blast delivery pipe is fitted with a blast gate for regu- 
lating the speed of melting. It will be seen by an inspec- 
tion of the illustration that the cupola is furnished with a 
hinged drop bottom, held in position by a draw bar; and it 
is also made with two pouring spouts, the top one being 
available in the event of the bottom one becoming choked 
with chilled iron or slag in cases where the furnace is used 
at considerable intervals, such as, for instance, in feeding 
large castings. In such cases it is more convenient to pour 
the metal from the top of the furnace by the special spout 
provided, and for doing this a loose steel plate is fitted to 
keep back the coke when the furnace is tilted for pouring. 
The furnace is locked in an upright position by means of a 
catch which can readily be released for tilting. The lining 
of the furnace is of ganister, which, we are informed, lasts 
for a considerable number of heats, and it can readily be 





several square yards round. Tho:ze inside the boat can com- 


relined at a little cost when required. This cupola is 


It is shown ~ 
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claimed to be particularly suited to the requirements of small 
founders, also for the melting of special test mixtures. We 
are informed that a number of these cupolas has been 
supplied to various works for use in conjunction with the 
firm's standard type of ‘‘ Economic ’’ cupola with a view to 


melting the test mixtures or a larger scale in the full-size | 


cupola. It is claimed that these emergency cupolas will 
produce molten iron at the spout ‘in about thirty minutes 
after lighting up the bed charge. The fuel used is ordinary 
foundry coke. 








NEW DREDGER FOR RANGOON. 


THE important improvements in the way of deepening and 
straightening which have for some time been under way at 
the Port of Rangoon are likely to be materially furthered by 
the advent of the large and powerful dredger Pelican, which 


the Rangoon Port Commissioners some six months ago | 


ordered from the firm of William Simons and Co., Limited, 
Renfrew, and which that company sent off the stocks, with 
steam up ready for work, on the 30th ult. Our readers will 
remember that in our issue of January 17th last we pointed 
out that in she fore-front of the improvements now contem- 
plated at Rangoon are the proposed river-training works 
above the town and the removal of the Hastings Shoal at the 
entrance to the harbour. The new dredger, which is of the 
sand-pump type, has been designed specially with a view to 
contribute largely to the carrying out of this portion of the 


Commissioners’ scheme of improvements. By the construc- | 


tion of these training works, and the removal of the Hastings 
Shoal, the capacity of the harbour will be much increased, 
and it will be able to accommodate large ships at any state 
of the tide. 

The vessel, which is of 850 tons gross, and has triple- 
expansion propelling engines of 3000 indicated horse-power, 
has been built under the superintendence of Mr. George C. 
Buchanan, M. Inst. C.E., London, chairman and chief engi- 
neer to the Commissioners, and of Messrs. P. W. and C. S. 
Meik, M. Inst. C.E., London, the Commissioners’ consulting 
engineers in England, assisted by Mr. Robert Anderson, 
resident inspector. The pumping plant of the Pelican con- 
sists of very large and powerful centrifugal sand pumps of 


THE COLLAPSE OF THE QUEBEC BRIDGE. 
REPORT OF THE ROYAL COMMISSION.* 
(Continued from page 486.) 

APPENDIX 10.—TRANSPORTATION AND ERECTION. 
In the practice of steel bridge design details are of vital importance 
and connections which may appear to be simple and satisfactory 
frequently prove to be impossible of execution. The complete 
prt of the details, therefore, involves patient and skilful work, 

and necessarily occupies a great deal of time. 

A large portion of the time spent on the Quebec Bridge plans by 
| the designers was devoted to the study of : pana details, 

Four main principles had to be preserved :— 

(1) The site of the metal shapes and plates called for in the bills 
| of material had to be limited to the dimensions that the rolling 
| mills could furnish. It will be noted by reference to Appendix 

No. 9 that a large tonnage of metal was made for this bridge by 
the Carnegie Steel Company, neither the Phenix Iron Company 
nor the Central Iron and Steel Company being able to make the 
larger plates. 

(2) The members had to be designed so that the machines in 
the shop could make them. It will be noted by reference to 

| Appendix No. 9 that the Pheenix Iron Company had to provide a 
number of new machines with which to manufacture the Quebec 
Bridge. These machines were not novel in design; they were 
simply larger than those previously used by the Phenix Iron 
Company, and were required on account of the greater size of the 
parts entering into the work. 

(3) The members had to be designed of such size and weight 
that the railways could transport them. To ensure this it was 
necessary to kn w and comply with the clearances and weight 
limits of several different railroads. For someof the membersspecial 
cars were provided so equipped as to make safe transportation a 
reasonable certainty. It may be noted that one member of the 
north half of the bridge had been lying in the Pheenixville Yard for 
about three years awaiting the renewal of certain railroad bridges 
over which it would have to pass to reach Belair Yard. 

(4) The members had to be designed so that they could be easily 
and quickly erected to place with the appliances provided. This 
made it necessary for the designers to thoroughly study the system 
and appliances for erection. The erection equipment provided was 
almost entirely new, and much of it was built specially for this 
bridge. 

The capacity of the erection equipment was sufficient, although 
demands made upon it were very great. Some of the members 
handled weighed 100 tons, and one lift of two panels of eye-bars 
was 145 tons. This was lifted and placed in position in the upper 














SAND-PUMP DREDGER FOR RANGOON 


special design to give free spaces in all passages. The wear- 
ing surfaces of the pumps are protected by easily renewable 
liners of very hard steel. Each pump is driven by one set of 
triple-expansion surface-condensing engines. The sand 
pumps and their engines are placed in one engine-room, 
together with one large main condenser, air pumps, centri- 
fugal circulating pumps, feed and bilge pumps, and the other 
usual engine-room auxiliaries. The suction pumps are of 
massive construction, and are fitted with nozzles designed to 
suit the character of the material to be dredged. Very 
powerful water jets are fitted to underside of the nozzles. 

The discharge pipes are led from each pump, and are 
united into one common discharge pipe. The coupling 
between the discharge pipe and the floating pipe line—for 
reclamation purposes—is designed to facilitate coupling to 
and from this pipe line. The floating pipe line itself is built 
up of sections carried on pontoons, the sections being united 
by couplings of special construction. The manceuvring 
winches fitted at bow and stern are of a very massive and 
powerful character, and were specially designed for meeting 
the action of the strong current in the Rangoon River. The 
suction pipes are controlled by independent steam hoisting 

ear. 

The vessel is propelled at a high rate of speed by two sets 
of triple-expansion surface-condensing marine engines, each 
driving its own propeller. Steam is generated for all pro- 
pelling, pumping and auxiliary machinery by high-pressure 
marine multitubular steel boilers of very large capacity for 
burning low-grade coal. 

The vessel has a teak shade deck for the full length 
and an awning deck of same material, all fore and 
aft. The European and native officers are housed in shade 
deck in accommodation thoroughly ventilated and efficiently 
lighted. The native crew is accommodated under the main 
deck forward. The sanitary arrangements are of the latest 
description for craft working in hot climates. Above the 
awning deck there is an operating house, having: a clear 
outlook in all directions. All telegraphs, gauges, handles for 
controlling the propelling and pumping engines, bow and 
stern winches and pipe-hoist winch are placed in this house, 
thus enabling one man to control the entire mechanism of 
the vessel and direct all operations, whether dredging or 
steaming, while having the pipe line and mooring chains 
under observation. 








Tue Town Clerk at Cape Town has drawn attention to 
the fact that it is worth the consideration of manufacturers that 
factories for goods for sale in South Africa might profitably be | 
erected in the Colony. | 


{ 


chord of the bridge without difficulty, proving the capacity and 
perfection of the apparatus used in erection. 

It should be said that the errors and mistakes of the Phoenix 
Bridge Company in connection with the bridge were made in the 
design, and that its work in detailing, shop work, and erection was 
escellent. The care and forethought given to the execution of the 

, work cannot be better described thanit is in the evidence of Messrs, 
| Deans and Scheid]. We therefore add only a few explanatory 
remarks to those statements. 

The bridge members were loaded on cars by the Phenix Iron 
Company, and were shipped either to the Chaudiere or to the 
Belair storage yards. The facilities for loading, unloading; and 

| transporting the material were entirely satisfactory so far as the 
safe delivery of the members was cencerned. 

But four cases of accident during transportation from the shop 
to the bridge are reported. 

Mr. Milliken has given the particulars of an injury to one of 
the steel shells that stood on the anchor pier. This injury was 
due to an accident on the railway, and was not important. 

The accident to chord 8L anchor arm, which occurred in the 
Chaudiere storage yard, and which is frequently referred to in the 
evidence, is discussed in Appendix No. 11. 

An accident to centre post 6 R, which occurred in the Chaudiere 
yard, is also referred to in Appendix No. 11. An injury occurred 
to one of the north side lower chords, which fell in the Phoenix 
Iron Company’s yard, striking a centre post cap. These pieces 
were repaired before they were shipped, and have not yet been 
erected. 

The work was delayed owing to lack of railway connections to 
the bridge site. The Quebec Bridge and Railway Company’s rail- 
way line, giving connection with the Chaudiere storage yard, was 
not opened for traffic until July 9th, 1905, the first metal for the 
main spans being placed on the south anchor pier on July 22nd, 
1905. Owing to lack of this connection all the metal for the 
anchorage and approach spans, and all the materials for the false- 
works and traveller had to be sent to Levis or Quebec and taken 
to the bridge site on barges. The beginning of the erection of the 
main spans was delayed and considerable difficulty was experienced 
by the contractor owing to the congestion of the yards at Phcenix- 
ville and Belair. At the present date there are no railway con- 
nections with the bridge on the south side of the river ; similar 
conditions existed on the south shore of the river early in 1905. 

Great attention was given to the design and equipment of the 
erection traveller, and it performed its work in a manner entirely 
satisfactory to the erectors. In evidence the erection workmen 
stated that they had never worked on a bridge on which better 
appliances were provided, or on which the erection programme 
had been more perfectly arranged. In order to hasten the erection 
of the bridge, which had been delayed by lack of rail connections, 
it was decided in January, 1906, to erect the suspended span with 
a small traveller so that the big traveller might be removed to the 
north shore at an earlier date, This programme, which was 
followed, was found quite satisfactory, and it tended to increase 
tke safety of the structure during erection, as erection stresses 

were thereby reduced. 


# Based on abstracts given in the Engineering Record of New York. 


At the time of the col'apse of the bridge the small traveller wag 
doing all the work of erection and the big traveller was being 
dismantled. 

In the design of the bridge anormal configuration and loacing 
was assumed in which the stresses in all the members were intended 
to be axial. In other words, under these conditions no bending 
stresses would exist at the various joints ; under any other loading, 
therefore, angular changes would either take place or tend to take 
place at the joints ; that is to say, bending stresses would exist. 

The shop lengths of all members ap computed so that in the 
normal configuration the members had the normal lengths, it 
resulted that during erection, when the members were under little 
or no stress, the whole configuration was distorted, as compared 
with the normal configuration. The falseworks upon which the 
anchor arm was built had, therefore, to be arranged to conform to 
the initial configuration. After the anchor arm was erected the 
building of the cantilever arm gradually introduced and increa-<ed 
the stresses in the various members of the anchor arm, and at a 
certain stage the anchor arm became free from the camber blocks 
on the falsework, which were lowered to assist this movement. 

In the original distorted form all field butt joints were in contact 
only at one edve, since in the normal form they would be in full 
contact. With the increasing loads on the cantilever arm, duc to 
the progress of erection, these joints gradually approached the 
condition of full contact, and in doing so revolved about the ees 
in contact ; in the meantime the splices were secured by bolts 
which could be changed, as the movement at the joints improved 
the matching of the holes. The instructions issued by the Phwnix 
Bridge Company were that when the joints tinally closed the 
splices should be permanently riveted. 

It must be apparent that during the movement in question the 
stresses at these joints were applied first only at the-edges in con- 
tact, and that it was not until the joints were fully closed that 
there was any possibility of uniform distribution of stress, Indeed, 
this condition was not possible until the bridge would be com- 
pleted and carrying its normal load, and the attainment of this 
condition would even then be dependent on the accuracy of the 
mechanical work at the joints. 

The camter movements were regularly and carefully observed 
by the Phenix Bridge Company’s engineer in charge of survey 
work, and Mr. Deans states that these observations agreed closely 
with the expected movements as calculated by the designing 
engineers. 

The adopted scheme of erection was carefully worked out in all 
details before the work of erection began. The results of this 
study were embodied in a book of field instructions, copies of 
which were furnished to the principal foremen on the work and to 
the representatives of the Quebec Bridge Company. ‘These 
instructions were imperative, and were not departed from or 
varied without approval of the Phcenix Bridge Company at 
Pheenixville. 

Mr. Kinloch, in his evidence, referring to these instructions, 
said: ‘‘ In fact, you had only to follow instructions and the thing 
would get there itself if you followed the lines laid down.” This 
statement, coming from a bridge erector of Mr. Kinloch’s experi- 
ence, is a tribute to the completeness of the pre-arranged system 
of erection. 

There can be no doubt that the camber problem in the Quebec 
Bridge was much more difficult than in ordinary stru tures, on 
account of the magnitude of the bridge and the great size of its 
members. 

The actual work of erection of the bridge began July 22nd, 105, 
| and continued for that season until November 24th. This work 
| comprised six panels of the south anchor arm. 

In 1906 erection was commenced April 16th, and continued until 
November 29th. At the end of this season’s work the condition 
of all joints, as reported by Mr. Birks and Mr. Yenser, complied 
with the requirements of the Phenix Bridge Company’s instruc- 
tious to their employés. At this date the anchor arm and practi- 
cally all of the cantilever arm were erected. 

Work of erection was resumed May Ist, 1907, and continued 
until August 29th, the date of the collapse of the structure. At 
that date the fourth panel of the suspended span was in course of 
erection. 


APPENDIX 11.—-A DISCUSSION OF THE DIFFICULTIES 
THAT AROSE DURING ERECTION AND OF THE 
EVENTS AT THE TIME OF THE COLLAPSE OF THE 
STRUCTURE. 

In April, 1905, chord A 9-L had a severe fall while being 
handled in the Chaudiere yard. One of the hooks that were being 
used in raising it broke, and the whole chord fell, one end striking 
on a yard plate lying on the ground, and the other on a pile of 
eyebars. The drop was 5ft. at one end and about 3ft. at the 
other. The chord struck in such a way that any resulting bend 
would have been at right angles to the deflections measured on 
August 27th, 1907. Two lower flange angles were broken. This 
chord was repaired in July, 1905, in accordance with drawings 
received from Pheenixville, and to the satisfaction of the Quebec 
Bridge Company. We have examined these repairs since the fall 
of the bridge, and we find nothing to justify us in connecting them 
with the disaster. Whether the chord was strained by its fall so 
that it afterwards bent more readily under stress is a matter of 
conjecture that cannot be settled. A discussion of the failure of 
chord A 9-L under less than its working load will be found in 
Appendix No. 16. 

Painting.—There was some discussion because the designs were 

such that water and snow could lodge in many pockets of the 
steelwork, and that other parts of it were inaccessible for future 
painting. Mr. Hoare considered that this was an ‘‘ oversight ” on 
the part of both the Phenix Bridge Company and Mr. Cooper, 
and, on Mr. Kinloch’s advice, insisted on its being remedied. No 
changes were made, but better provision for painting was arranged 
for in the members not yet built. 
Masonry.—It was found necessary to delay the placing of the 
pedestals until the surface of the masonry upon which they were 
to rest was dressed level. Mr. Cooper would not permit the use 
of a lead plate under the pedestal, and had pieces of duck, heavily 
coated with red lead, used instead. 
Main shoe right truss.—On placing this in position it was found 
that the bottom did not bear evenly on the pedestals, there being 
an opening parallel to the bridge centre line about 4ft. wide, and 
perhaps #;in. high at the maximum. It was decided that this 
would close as the weight on the shoe increased, but this closing 
had only partially occurred up to August 29th, 1907: The shop 
inspector—Mr. McLure in this case—states that no warp existed 
in the finished pieces in the shop, and that it must have been 
caused by handling and transportation. The matter does not call 
for further comment. 

Lower chord bends.—1t was noticed by Mr. Kinloch that lower 

chords A 1-R, A 2-R, A 3-R, after they were set, and before any 

stress came on them, did not look straight, but were wavy to the 





extent of perhaps jin. He discussed this matter with Messrs. 
Birks and ietare, and it was decided that it was of no importance. 
It was also noted early in September, 1905, that the openings at 
the lower chord splices did not correspond exactly with the erection 
diagram, ‘‘ but seemed to average up about the same,” and also 
that the inside ribs of chords at Splices 1 and 2 did not line up 
well, 

Centre post.—Section No. 6 of this post in the Quebee truss— 
C P, 6-R—was injured while being handled in the Chaudiére yard 
in April, the outstanding leg of one of the flange angles of an 
inner rib being broken through the slipping of a hoisting chain. 
This brake was repaired during the summer, in accordance with 
plans drawn by the Phenix Bridge Company, and to the satisiac- 
tion of the Quebec Bridge Company’s inspectors. There is no 
evidence to show that this brake was a cause of the collapse of the 
bridge. On June 2nd Mr. McLure reported to Mr. Cooper that 





the bearing surfaces at the top of CP, 1, both R and L, were not 
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juld not give a good bearing to the centre post caps, 
these surfaces eing made up of the tops of the posts themselves 

1 of two brackets attached to each. Mr. Cooper immediately 
ane d Mr. Hoare as follows:—‘‘Do not allow posts C B, 1, 
res ted until top is made level. Notify Mr. McLure.” Mr. Hoare 
or ediately issued instructions to this effect. The Phenix 
immige company sent Mr. Scheidl to check Mr. Mel.ure’s 

asurements, and the defect was finally made good in accord- 
pec with Mr. Cooper’s detail instructions to Mr. McLure. The 
fault lay in the fitting of the brackets and in facing of the posts 
res the plaver. Mr, Cooper considered such workmanship to 
4 disgraceful, but the defects, as stated to him, were rather 
exaggerated owing to the methods of the measurement adopted 


py the inspectors : 

“Compression members. —On Juiy 20th Mr. McLure wrote t> Mr. 
Edwards as follows :—“ On a number of the compression members 
that we have erected—particularly on three or four anchor arm 
pottom chord sections, 3 nchord 6218L south cantilever arm, bottom 
chord—and in main di onal sections for bothanchorand cantilevor 
arms—T5 an | 150--and on 62158 P-5 sections south cantilever 
arm sub-posts especially the latter—in sighting from end to end 
the webs in places are nee-qameny J crooked, and show up in wavy 
lines apparently held that way by the lacing angles. This makes 
a very bad appearance, for a person seeing a member like that and 
knowing it to be in compression, would at once infer that it had 
been overstrained sufficiently to bulge the webs. As to its actual 
effect in the number of cases I have figured out there is no 
possibility of these causing trouble as long as the lacing in the 
members in question is intact.” ! On September 22nd Mr. McLure 
reported to Mr. Cooper a deflection of fin. in a distance of 36ft. 
and of fin. in a distance of 17ft. in the upper section of post 3-L, 
cantilever arm —621 [ P 3-L. Mr. Cooper replied that he did not 
like the distortions, but did not see that anything could be done at 
that stage. No effort was made to correct any of these irregu- 
larities, all of which were due either to shop errors or to racking in 
transportation. We do not connect these undoubted faults 
immediately with thedisaster. 

Removal of steel falsework.—In August, 1906, the Phcenix Bridge 
Company issued instructions covering the removal of the steel 
falsework bents under members T.O. and P. I. anchor arm. The 
draft of the instructions showed that the Phoenix Bridge Company 
expected the portions of the anchor arm near the main pier to lift 
first, as the weight erected on the cantilever arm increased, but 
desired, for convenience of erection on the north shore, to take 
down the bents near the anchor pier as soon as possible. On Sep 
tewber 1ith Mr. McLure reported these instructions in detail to 
Mr. Cooper, and asked him for directions concerning the matter ; 
he also reported that no lifting was yet visible at any point in the 
anchor arm. On September 17th Mr. Cooper directed Mr. McLure 
to permit the removal of the falsework, provided he was satistied 
that the remaining bents would not be overloaded. On Septem 
ber 29th Mr. Mecure reported that E. P. R. had lifted clear of the 
falsework, and on the same day it was noticed that T O O O-K was 
free. After discussion in the ** field,” the blocking under T 5-Z, 
both R and L, was lowered gin., T 5 Z-R then swinging free. On 


even, and “ 








October 2nd Mr. Cooper advised Mr. McLure that he thought the 
intermediate bents were too high, and that he should examine | 
them for evidences of extra loading and have them slacked down. | 
“The whole must be rather a matter of careful observation and | 
judgment rather than any reference to theoretical lines.” Mr. 
Cooper read this letter to Mr. Szlapka, and during the following 
week the blocking under T 5 Z, P-4, and T0000 was lowered on 
orders from Phoenixville. As this was done without notice to 
Mr. McLure, who had received Mr. Cooper's instructions about 
the falsework, he immediately protested against this failure to 
recognise the inspectors of the Quebec Bridge Company. A short 
and rather sharp controversy arose over this, which was closed on 
October 20th by a personal letter from Mr. Hoare to Mr. Deans, 
before quoted, in which Mr. Hoare very definitely asserts the 
importance of Mr. McLure’s position as a representative of Mr. 
Cooper and himse]f, and makes it clear that no important steps 
are to be taken in the future without Mr. McLure’s knowledge. | 

In the week ending October 29th, T 5Z, P 4, TOO and E P were 
reported as free from the falsework, and in the following week the 
blocking at TOO P2, TOO Oand P3 was lowered, P 1 swinging 
clear while this was being done. By November 3rd only TOO 
and P2 were still bearing, and, by further lowering of the block- 
ing, the whole truss was set free before November 28th. This 
record shows clearly that the right truss rose more quiakly than 
the left truss, and that the centre of the anchor arm remained 
resting upon the falsework for the longest time. In his evidence 
Mr. Cooper has expressed the opinion that the blocking near the 
centre was left too high, and that it acted as a fulcrum, permitting 
EP and TO to lift from the falsework at an early date, whereas, 
theoretically, they should have been the last to lift. He suggests 
that this condition may have produced an undue and unprovided- 
for strainon the anchor arm splices. There is no evidence that 
any serious action of this nature took place, Mr. McLure having 
been unable to observe any signs of stress at the suspected points, 
and no deformations in a vertical plane being anywhere on record. 
In our opinion the failure of the Phoenix Bridge Company to more 
closely adjust the blocking of the truss to its movements was an 
error of judgment, as the stresses produced by the gradual work- 
ing of the truss are not calculable, and the movement should be 
made as free as possible. 


(To be continued. ) 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 











THE INCUBUS OF STANDARDISATION. 

5ik,—In these days, when everyone is crying out for economy 
and efficiency, especially in our fighting services, please give me a 
little space in order that I may show how the revenues of the 
Empire may in part be more e ciently disbursed with a view of 
both economy and efficiency. I refer to ‘‘standardisation,” which 
was the pet scheme of a politician, introduced some years ago to 
the Admiralty, who wanted to make a name in history, and gave 
no heed to what the cost was to be in golden sovereigns. 

Standardisation is very old. In the early days of steam 
engineering each maker of marine engines had his own system of 
threads for bolts and nuts, this with a view of obtaining all repairs 
and renewals. Later on Whitworth gave standardised bolts and 
br which, however, afterwards proved to be not the most 
ten of especially with high speed machinery where slackening 
thrende huts causes catastrophe, and prompts the use of finer 
- politician I refer to harped his pet tune to some purpose, 
roe a am prepared to give some figures which may represent 
wich ad from one million to a million and a-balf a year which 
my e saved if the aftermath of his tune were put into limbo. 
“ evahoa take the case of auxiliary machinery of warships, and let 

“ese «7 that they have ginger beer-making machinery down 
eat in te te fortunate maker in the politician’s time, who may have 
very pr enone but not a higly efficient ginger beer maker, became 
bs hap ree: afterwards, because standardisation caused the 
mang o his machines to the detriment of other, if not more 
Moreno tainly equally efficient makes, and cheaper ones, and, 
ig al bs ceeding orders were given that fortunate maker, at 
of du ihe? simply because standardisation had issued its fiat 
ac cation, and hence stultified competition in prices and 





oy, have two ships, each of the same ‘ginger beer” 
whereur ‘sation, One breaks down in this part of the machinerv. 
her gi “tg an attempt is made to take the similar machine out ot 

ster ship, and it is found that it cannot be lifted out of the 





ship without the cutting of decks and increasing the sizes of 
hatches, and therefore cannot be put into the broken-down ship. 
Also similar wrecking of the hull of the broken-down ship is 
necessary, 

The whole subject is so large that it would require many colurans 
to dilate on it. I will only ask you to start this discussion, because 
I feel that it is having a most deleterious effect on some of the 
original makers and inventors of the ‘‘ ginger beer” machinery of 
my parable. It does away with all invention, incentive, and initia- 
tion, it standardises obsolete practice and patterns, and enriches 
the lucky ones at the cost of the public, and to the detriment of 
other good but unlucky makers. 

It is causing this country a woeful waste of a sum equal to the 
initial cost of old age pensions, and this yearly. It shuts out all 
improvements, and is, in fact, a legacy of a minister who, when he 
left the Admiralty, took our army in hand and ordered that in 
fnture “‘all soldiers should be drilled to jigs.” He had learned 
that practice of standardisation. A. PAYER. 

May 13th. 


FEED-WATER HEATING. 


Sir,—lI have had sent to me particulars of a device which has 
for its purpose the heating of the feed water on its way from the 
pump to the Loiler ; one vessel that I have seen it fitted to has a 
series of pipes arranged from a special cover on top of L.P. and 
M.P. valve chests, these pipes being suspended from the covers, 
and pass down at the back of slide valves, the steam in L.P. and 
M.P. valve chests heating the pipes and thereby the water on its 
passage through them to the boiler. Personally I should say the 
arrangement is directly opposed to theory, as you are making a 
miniature surface condenser of both valve chests ; but the engineer 
of the boat says she burns about 30 ewt. less coal than she did 
before the arrangement was fitted for the same speed, her previous 
consumption being about 8 tons per twenty-four hours. I have 
also these data from the engineer : 


Beiter M.P. casing LP. casing ,,. Feed tem- 

pressure. pressure. pressure. Vac. Revs. perature, 
Ib. sq. in. Ib, sq. in. Ib. sq. in. in. deg. 
Economiser on.. 172... .. 60... - OG.. 
Economiser off.. 172 ..  .. 63 8.. .Se- Se. @ 


I know a marine boiler circulates much better and works more 
efficiently with hot feed, and this is, in my opinion, the secret of 
the advantage ; but this could be gained in a better way I should 
think ; besides, there is the extra work of disconnecting to get at 
the slide valves, should anything go wrong with them at sea. I 
much doubt the accuracy of the saving mentioned, which is in the 
rough 20 per cent. I would much appreciate the opinion of your 
readers on what I consider is an invention on all fours with the 
** Bent Crank.” The inventor also fits pipes in the L.P. eduction 
pipe as well, according to his ‘‘ Patent Specificati« 3.” 

North Waies, May 9th. RIALTO. 


SQUARING THE CIRCLE. 


Sik,—As you were good enough to insert my letter i the above, 
I now send you a proof of the claim I made therein as to the 
negligible error. 











AE 
as unity 


DE-DA=3r 
2°4226497.- 


BE? = AB? 4 


r tan. 30 deg. = 3 - 0°5773503, taking 1 


9°86923 

3°141533 

3°141593 
‘.error = 0°000060. 

The above was first worked out in the middle of the seventeenth 
century by one Adam Kochauski, a Pole, who was appointed 
mathematician to the King John III. Sobieski. 

May 12th. 


AK*=y, 


but 7 


E. pu Bouay. 


Sir,— You were good enough some weeks ago to publish a little 
contribution of mine concerning the problem of squaring the circle. 
I stated that the square root of the area enclosed by a circle was 
represented by a chord forming the hypotenuse of a right-angled 
triangle whose base measured one-quarter of the circumference 
and rested on the diameter. One of your other correspondents 
tested the statement, and found it correct. I desire now to com- 
plete the solution of the problem by showing how to find the 
circumference of any circle and represent it by a straight line. It 
is as follows :—Construct an isoceles triangle the squares of whose 
sides are in the proportions of 75 and 75 and 200, and inscribe 
within it a circle touching the sides. The longest of these sides, 
or base, of the triangle represents the circumference of the inscribed 
circle. This figure suggests a handy instrument for quickly ascer- 
taining the diameters or the circumferences of cylindrical bodies. 

May 8th. E. L. S. 


FACTORY PROPERTY IN ENGLAND. 


Str,—As specialists in dealing with waterside and inland factory 
property, we have on numerous occasions been asked: ‘‘ What is 
the future with respect to the unlet factory property—is there any 
likelihood of the numerous works now closed ever being reopened ?” 
To this question our reply has always been: If manufacturers 
were relieved of the existing burdens which check the extension of 
their operations, tenants would soon be found for the unlet factory 
property. 

Touching briefly on some of the disadvantages, we may mention 
that in the London County Council area the building requirements 
place serious restrictions upon the economical management of fac- 
tories. For instance, some of the older buildings, of three or four 
storeys in height, were constructed before it was very properly 
accepted as a principle of local government that satisfactory means 
of escape in the event of fire should be provided. The effect now 
is that it is practically impossible to provide emergency exits or 
fire escapes in many buildings in the crowded portions of the City, 
so that the using of them as factories is attended with great diffi- 
culty. The London County Council, moreover, restrict the area of 
each floor, and the partitions increase the expense of supervision 
of labour. In addition, there is the increase in the rates and taxes, 
brought about by the ‘‘ progressive” policy adopted by many of 
the local authorities. These influences, in addition to others, have 
seriously affected London factory property. 

En passant, the Metropolitan Water Board’s new conditions of 
charging for water supply will undoubtedly increase the manufac- 
turer’s expenses. 





| dispersed. 








These London disadvantages have been the means of helping the 
migration of manufacturers to the country. Lower ground rent 
value and more room for expansion at once suggests the construc- 
tion of a factory on one floor. With modern power plant and 
og added to these advantages, it is obvious economy must 

ollow. 

We look to the establishment of new industries and the reopen- 
ing of numbers of unlet works in the United Kingdom on account 
of the important alteration in the Patent and Designs Act, 1907. 
A representative of ours recently toured the principal towns of 
Germany, and interviewed the firms who will be directly affected 
by this Act. The result of our inquiries has been satisfactory, and 
assurances have been given us by some of the largest firms of their 
intention to manufacture in this country on the Patent Act 
becoming law, as this and the ever-looming possibility of a reform 
in our fiseal policy has fixed itself in the mind of the foreigner that 
England ‘‘ means business,” and that he must look to the future 
and protect his manufacture. 


May 13th. LEOPOLD FARMER AND Sons. 





SCOTTS’ SHIPBUILDING AND ENGINEERING COMPANY, 
LIMITED. 


Sir,—At the meeting of the Institution of Naval Architects, on 
the 9th ult., a paper was read on “ Isherwood’s Longitudinal 
System of Ship Construction,” in the discussion on which Mr. 
James E. Scott, of 52, Coal Exchange, London, took part. 

As we have been receiving various inquiries by letter and other- 
wise from persons who have assumed that Mr. James E Scott was 
connected with our business, we desire to state that he has no 
business connection whatever with our company, nor family 
relationship with any of our directors. 

C. C. Scorr, 
Chairman Scotts’ Shipbuilding and Engineering 
Company, Limited. 
Greenock, May 7th. 





THE Junior INsTITUTION OF ENGINEERS. A paper cn “The 
Purification of Water” was read at a recent meeting of this 
Institution, held at the Royal United Service Institution, White 
hall, by Mr. Geo. H. Hughes, M.I. Mech. E., of Walton on the 
Naze, the chairman, Mr. Frank R. Durham, Assoc. M. Inst. C.E., 
presiding. After dealing with considerations relating to questions 
of the sources of supply, the author made reference to the methods 
of puritication as practised by the ancient Japanese and Egyptians. 
The varicus processes in connection with modern methods were 
then entered into, including preliminary treatment, sedimentation, 
screening, straining, settling, rough filtration, sterilising and pre- 
cipitation. The three types of filters—gravitation, mechanical 
without chemicals, and mechanical with chemicals—were described 
and illustrated. The system of filter cleaning by means of 
hydraulic ejectors as adopted by the Metropolitan Water Board 
was referred to, in which the sand is lifted, removed and partially 
washed en route to a rotary washer. In considering various 
filtering media the qualities of silicated carbon, polarite and coke 
were mentioned, and passing on to water softening, the three 
usual processes—lime, soda and combination of the two—were dis- 
cussed. On the subject of sterilisation the author recounted his 
experience in successfully applying copper sulphate in the treat- 
ment of a South African water, which occasionally developed 
alge. Such growth often occurred where circulation was 
imperfect, and the Staines reservoir was instanced as an example, 
but with the aid of copper sulphate the oscillaria had been 
He considered an electrolytic hypochlorite solution to 
be the best remedy in such cases. The results of storage in bulk 
and questions appertaining to covered and open filters, climatic 
conditions, and temperature, concluded the paper. A discussion 
followed, and the proceedings terminated with a vote of thanks to 
the author. 

THE INSTITUTION OF Mintna ENGINEERS. — The forty-eighth 
general meeting of the members of the Institution of Mining Engi- 
neers will be held in London, on Thursday, June 4th, and Friday, 
June 5th, in the rooms of the Geological Society, Burlington House, 
Piccadilly, London, W. Arrangements have been made for visits to 
works, &c., on June 4th, 5th, and 6th. On Thursday, June 4th, the 
meeting will begin at 11 a.m., and after the President has delivered 
his address, the following papers will be read, or taken as read : 
(1) ** The Mineral Resources of Trinidad,” by Mr. John Cadman ; 
(2) “The Occurrence of Fluorspar in Derbyshire,” by Messrs. C. B. 
Wedd and G. Cooper Drabble; (3) ‘‘ Caleining Kilns,” by Mr. 
Greville Jones ; and (4) ‘‘Cobalt and Northern Ontario,” by Mr. 
J. B. Tyrrell. In connection with Excursion No. 1, to the works 
of Siebe, Gorman and Co., Limited, Dr. J. S Haldane will briefly 
address the members on the subject of diving apparatus, with, 
special reference to diving work in mines. The following papers 
which have already appeared in the ‘‘ Transactions,” will be open 
for discussion :—(a) ‘“‘Improvements required in Inland Naviga- 
tion,” by Mr. Henry Rodolph de Salis; (6) ‘‘ A By-product Coking 
Plant at Clay Cross,” by Mr. W. B. M. Jackson; (c) ‘‘ Notes on By- 
product Coke Ovens, with Special Reference to the Koppers Oven,” 
by Mr. A. Victor Kochs ; (d) ‘‘ The Application of Duplicate Fans 
to Mines,” by the Rev. G. M. Capell ; (¢) ‘‘Gypsum in Sussex,” by 
Messrs. W. J. Kemp and G. Alfred Lewis ; (7) ‘‘ Water Supplies 
by Means of Artesian Bored Tube Wells,” by Mr. Herbert F. 
Broadhurst ; (g) ‘‘The Thick Coal of Warwickshire,” by Mr. J. T. 
Browne ; (h) ‘* A Single-room System of Mining: An Adaptation 
of the Longwall Method to Work in Thick Seams,” by Mr. H. 5S. 
Gay. At 1.30 p.m. the meeting will be closed, and at 3 p.m. 
members will assemble at the establishment of Siebe, Gorman and 
Co., Limited, 187, Westminster Bridge-road, London, 8.E., and 
witness a demonstration of diving apparatus, in the firm’s experi- 
mental tank, under the supervision of Dr. J. S. Haldane. The 
Fleuss rescue apparatus will be shown in use in a chamber filled 
with poisonous gases, and also in an experimental gallery tempo- 
rarily erected for the purpose. At 7 p.m. the annual dinner will 
be held in the Gordon Salon, Holborn Restaurant. On Friday, 
June 5th, the meeting will begin at 11 a.m. in the rooms of the 
Geological Society, Burlington House Piccadilly, London, W. 
The following papers will be read, or taken as read :—{5) ‘‘ Wind- 
ing Engine Tests, with Notes and Suggestions on the Design and 
Testing of Plant,” by Mr. S. L. Thacker; (6) ‘‘The Utilisation of 
Sewage for the Production of Crude Oil and Ammonia,” by Mr. 
Marmaduke F. Purcell ; (7) ‘‘ The Oil Prospects of Central British 
South Africa,” by Dr. C. Sandberg ; (8) ‘‘Oil Mining,” by Mr. D. M. 
Chambers ; and (9) ‘‘ Mining in the Boundary District of British 
Columbia,” by Mr. Frederic Keffer. The following papers, which 
have already appeared in the “‘ Transactions,” will be open for 
discussion :—(7) ‘‘ New Rand Goldfield, Orange River Colony,” by 
Mr. A. R. Sawyer ; (j) ‘‘Notes on the Structural Geology of South 
Africa,” by Dr. C. Sandberg ; (4) The Ozokerite—Mineral Wax— 


| Mine of the Galizische Kreditbank, at Boryslaw, Galicia, Austria,” 


by Mr. D. M. Chambers ; (/) ‘“‘Cast Iron Tubbing: What is its 
Rational Formula?” by Mr. H. W. G. Halbaum ; (m) “‘The Sink- 
ing of Bentley Colliery,” by Messrs. J. W. Fryar and Robert 
Clive ; (x) “‘ Roof Weights in Mines,” by Mr. H. T. Foster; (0) 
“Deep Boring at Barlow, near Selby,” by Mr. H. St. John Durn- 
ford ; (p) ‘‘Courriéres Explosion: Report to and Opinion of the 
General Council of Mines ;” and (q) ‘‘ Deep Boreholes as a Source 
of Electric Energy,” by Geheimer Bergrat Tecklenberg. As on 
the first day, the meeting will be closed at 1.30, and at 3 p.m. 
members wi I] assemble at the Franco-British Exhibition, Shep- 
herd’s Bush. On Saturday, June 6th, a visit will be paid to the 
South Metropolitan Gas Company’s Tar Works, Ordnance Wharf, 
East Greenwich, London, S.E., and members will leave Charing Cross 
Railway Station—South-Eastern and Chatham Railway—at 9.18 
for Maze Hill. 





May 15, 1908 
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as regards non-concussion when it is being closed ay hit 
is opened. In the case of the angle valves shown are Mt 
the plug is prevented from turning through more ane 
right angle by means of a stop. Another spocia] feat dy 
that the plug of the valve is prevented from bei be 
from its seat by being balanced by having water = . 

both above and below it. In the top of the plug Ps om 
observed that six holes e have been formed. 4s Will be 
water enters the plug it finds its way through these het “ 
and as the area of the annular surface on the top of Sean 
on which the pressure of the water acts is greater tha; Plug 
area of the bottom of the plug, the tendency js Pa oy the 
force the plug down than up. It will be seen that the he 
and packing are merely required to ensure a water . 
joint. The makers point out that screw-down valves met 
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A NEW MARINE INTERNAL COMBUSTION 
ENGINE. 

WE have lately received from A. B. Collis, Limited, of 
Quayside Engineering Works, Bitterne Park, Southampton, 
a description of their latest engine for use with either paraffin 
or petrol. This firm has for many years been interested in 
the design of internal combustion engines for marine pur- 
poses only, and the present engine is the outcome of its 
experience in this direction. Different sizes of engines 
are built, ranging in horse-power from 5 to 100; but 
that which we illustrate in the above engraving is of 
10-12 horse-power. An examination of the engraving will 
show that the engine is of well-proportioned design, and that 
it possesses several features of interest. It is of the two- 
cylinder type, each cylinder being cast separately. The 
diameter of the cylinders is 44in. by 5in. stroke, and 
at the normal speed of running, which is 800 revolu- 
tions per minute, the designed 10 horse-power is developed. 
Engines of greater power than this one run normally 
at 600 revolutions per minute, a speed which, we 
believe, is now generally adopted for marine engines of fairly 
high power. The cylinders are spigoted into the crank case, 
as this construction considerably simplifies the removal of the 
cylinder, and does not necessitate the relining of the engine 
again. The valves are both placed on the same side of the 
cylinder, are each mechanically operated, and are inter- 
changeable. They are worked in the customary manner by 
means of cams, the pusher end having a roller to prevent side 
thrust. One special feature of the valves, which is worthy 
of particular notice, is that the springs are cased in to 
prevent the salt atmosphere from having any detrimental 
effect upon them or the valve stems. The gear wheels for 
actuating the half-time shaft are all inside the crank 
case, and yet are accessible should the occasion arise. 
In accordance with the firm’s usual practice the bottom 
half of the crank case and the top half of the bearings 
are cast in one, and there are large inspection doors, 
one on either side of the crank case, which facilitate 
the removal of the crank shaft. It will be noticed that the 
centre line of the crank shaft is in advance of the cylinder 
axis, in order to reduce the angularity of the connecting-rod 
on the power stroke, and consequently the wear and tear on 
the cylinder walls. An ordinary plunger pump driven by an 
excentric on the half-speed shaft is used for circulating the 
cooling water. Particularly long and serviceable bearings 
are provided on the crank shaft, and throughout the engine 
the bearings are of phosphor bronze. The thrust of the 
propeller is taken through ball bearings shown on each side 
of the crank shaft. Splash lubrication is adopted inside the 
crank case, a web round the bottom prevents the oil from 
running back when the boat begins to lift. Outside lubrica- 
tion is effected either on the Stauffer system, or oil is fed 
from a box fitted on to the cylinder. 

As stated at the commencement of the article, the engine 











Pump Suction 5 od —¥ 


AS \ 


f 
4, 


Hy) \ ii aa 
es 


. Crank Case. 
inspection Doors. 

. Crank Shaft Bearing 

- Valve Spring Covers 

. Carburettor 

- Vapouriser 

. Cam Shaft. ~ 


it 


es 


Sectional End Elevation 


Sectional Elevation thro"Cam Shaft. 


Swaia Sc. 


is designed to run cither on petrol or paraflin, and great 
attention has been paid to the mixing arrangements, to 
enable the same carburetter to be used with either kind of 
fuel. When the engine is required to work on paraffin a 
vaporiser is used which is heated by the exhaust gases. 
When starting petrol is used until the exhaust has sufficiently 
heated the vaporiser to disintegrate the paraffin. This is 
only a matter of a few minutes. Sometimes it is particu- 
larly desirable that no petrol be carried on board, and in such 
cases the vaporiser is heated preliminarily by a blow-lamp. 
Either method is simple, but the former is to be preferred, as 
there need then be no delay in “‘ getting under way.’’ We 
are informed that it is the firm’s usual custom to use accu- 
mulators and a high-tension coil, but in several instances it has 
fitted a high-tension magneto. The commutator in the former 
case can be taken to the top of the engine, as is shown in the 
engraving, or it may be worked at the end of the half-time 
shaft, both methods being adopted by the firm to suit the 
particular requirement. It is difficult to understand why 
the firm has not made it the custom to fit magnetos, con- 
sidering their acknowledged reliability, simplicity, and 
efficiency, for in our opinion ignition troubles are much 
more likely to occur with accumulators and coil than with a 
magneto machine, especially under marine conditions. 
In other respects considerable care appears to have been 
expended in the design of the different parts of the engine, 
all of which tend to reliability and efficiency. 








A NEW WATER VALVE. 


A FORM of high-pressure landing valve or fire hydrant, for 
which several special features are claimed, has been patented 
and is being put upon the market by the Automatic Tap 
Syndicate, of 11, Queen Victoria-street, E.C. The main 
cbject of the design of this valve is to admit of rapid opening 
and closing without causing concussion. By reference to the 
drawings Fig. 1, which show an angle valve, the construction 
will readily be understood. It will be seen that the ports in 
the valve body and those in movable plug are of diamond 
shape. The water enters at a and flows round the annular 
space b. When the movable plug is in the position shown in 
the section on the line € D, the ports c c in the valve casing 
are at right angles to those dd in the plug, and, consequently, 
no water can pass into the hollow plug and away through the 
outlet pipe. By turning the plug through an angle of 
90 deg. the ports are brought opposite each other and the 
valve is opened. It is pointed out by the makers that the 
absence of concussion when the valve is opened or closed 
rapidly is due to the small amount of water which is allowed 
to pass when the points of the ports commence to overlap, 
and to the period of time which must expire before ‘‘ full 
bore’’ in opening or ‘‘no bore’’ in closing are attained. 
The operation of the valve is said to te equally satisfactory 





Section on C.D Section on A.B 


Fig. 1—HIGH-PRESSURE LANDING VALVE 


to attain this object are necessarily slow in action, an 
objection which is not overcome with screws with three or 
more threads, which are objectionable under extremely high 
pressures. 

The drawings in Fig. 2 show a small-sized through-way 
valve, designed for non-concussion. These small through. 
way valves are not provided with a stop, as is the case with 
those valves just described, the position of the plug being 
indicated in the usual manner by a groove in the head of the 
plug. Larger through-way valves of the same pattern are, 
however, provided with stops. The transverse section through 
the plug shows, by the dotted lines of the partially elliptical 
admission orifice into the plug, the manner by which the 
reduction of concussion is obtained, the hole being pointed at 
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Fig. 2—THROUGH-WAY VALVE 


the side. The flattened side of the inlet port of the tap body 
prolongs the period of opening and closing. The plug is held 
down by water pressure, as previously described. 

We give below a table which has been supplied to us by 
the makers, who inform us that the tests it refers to were 
carried out by an independent observer. The table shows 
the results of some tests on the opening and closing of one of 
the diamond ported valves, in which the concussion was coll- 
pared with that set up by an ordinary plug valve of the same 
dimensions, working under the same conditions. 

WR OE ON oo cane snd ee ae es 1 
Pressure (constant) .. . 95 Ib. 
Time taken in opening .. .. 4 sec, 
Variation in pressure gauge. . 95 Ib. to 80 !b. 
Time taken in closing .. .. .. sec. 
Variation in pressure gauge.. .. S80 1b. o n rose 


2 
95 Ib. 
} sec. 
95 Ib, to 80 Ib. 


4 sec. 
80 Ib. open, rose 
to », 


to ». 
Variation in pressure gauge with 801b. open, 1101b...__— 201b OO kieed 
ordinary plug tap when closed 120 ib, whenel 


Those valves and taps are, we are informed, constructed for 
pressures up to 100 lb. per square inch. 








GREENOCK REFUSE DESTRUCTOR AND ELECTRICITY Works.—We 
are asked to state that the Phcenix variable speed motors used 
driving the fans for the furnaces at these works were nn 
Bumsted and Chandler, Limited, of Cannock Chase Engine Works, 
Hednesford, Staffordshire. 

Ipswich ENGINEERING SocteTy.—By permission of Mr. J. _ 
Jolliffe, the members are invited by the president and oounell © 
the Scientific Society to join them in a visit to the Ipswich ps 
Works to-morrow (Saturday), the 16th inst., to inspect the nt 
plant which has recently been put down. Members will meet at 





entrance of the works, Duke-street, at 3.30 p.m. 
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THE EFFECT OF MIXTURE STRENGTH AND 
SCAVENGING UPON THERMAL EFFICIENCY.* 


By Professor BERTRAM Hopkinson, of the University of 
. Cambridge. 

In October, 1907, the author presented to. the Institution an 

soeount of experiments on the h | effi y and indicated 

— f a 40 brake horse-power Crossley gas engine,| the chief 





ts of which were the use of a new eg of optical indicator and 
p full investigation of the mechanical losses under various con- 
dition _ It was found that this instrument gave results for the 


r which were more consistent than those obtained 
with the pencil indicator ; and these results agreed closely with 
those got by adding to the brake-power the power absorted at 
light load under the same conditions of lubrication and jacket 
temperature, a proper deduetion being made for the difference in 
the pumping work at full and light load. It is probable that the 
full load indicated power of this engine can be determined either 
by the new indicator or from the brake-power and mechanical losses 
correct to within af 26) cent. For the indicated power at light 
load reliance has to be placed on the indicator only, but the agree- 
ment between the two methods in the other case shows that it can 
be trusted to within 2 per cent, ‘ : 

In the same paper a method of measuring gas consumption was 
deseribed, which consisted in observing the fall of a small standard 
gasholder during some fifty suctions of the engine. The general 
consistency of the results showed that the yas consumption could 
be determined in this way to within 1 part in 200. 5 

As it appeared probable that both measurements that is, gas 
id indicated power—were capable of considerable accuracy, 


indicated powe 


supply ar 
te meemed worth while to make some tests on thermal efficiency. 
The points chosen for investigation were the effect of strength of 
mixture and of scavenging. The method used for measuring the 
gas was especially advantageous for this purpose, for it gave the 
actual volume of gas used in the series of forty or fifty explosions 
from which the indicator diagrams were taken, and the materials 
for a complete measurement could thus be obtained in a few 
minutes. Diagrams with three or four different gas consumptions 
eould be got within an hour, during which time the calorific value 
of the gas would remain constant, so that the effect of «changing 
the strength of mixture or of scavenging by running without load 
could be very accurately determined. 

The following table shows the results of a series of tests which 
were all taken within two or three hours, the measurement of gas 





supply being made, as described in the last paragraph, simul- | 


taneously with the photographing of the diagram. 


In measuring the indicated power, two diagrams, each covering | 


about a dozen explosions, were photographed in every test. These 
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Fig. 1 


photographs were integrated by planimeter direct from the nega- 
lives by two independent observers. In no case did the mean 
pressures so determined differ by more than 14 |b. per square inch, 
or 1-6 per cent., and the average difference was about 1 per cent. 


Thus the mean pressures given, which are the means of the two | The scavengéd charges are dealt with later. The weakest mixture 
observations, may be taken as correct in every case to within 1 per | used in these tests contained about 8-65 per cent. of coal gas 


cent, 
TABLE I. 
Gas, 
Cub. ft. por Percentage of M.E.P. Efficiency. 
suction. cylind +r contents. Per cent. 
0°1275 i 1022 .. 32% Full load 
01147 we 984 .. M7 a m 
01005 o. wae. 7 Sa «« Oe “ae 
01275 .. ee ss 1084 45 Light load 
0114) C0 te (EO 61 wt. bat sae 


; Calculated on the assumption that the full load suction temperature 
is 100 deg. Cent. and the light load 50 deg. Cent. 

The relation between gas consumption and mean effective 
pressure is shown in Fig. 1. 

All the observations here shown were taken within two or three 
hours, and it may be assumed that the calorific value of the gas 
remained the same during that time. 


The calorific value was not taken at the time of the test, and the | 
efficiencies are calculated on an assumed lower calorific value of | 
600 B.Th.U. per cubic foot at standard temperature and pressure | 


--a value which accords with measurements made a day or two 


after the test. The relation between the efficiencies with different | 


gas consumptions, which it was the main object of this experiment 
to determine, is unaffected by any error in the calorific value or in 
the calibration of the indicator, and is undoubtedly shown with 
great exactness in the above series of figures. That the absolute 
values are also fairly close was shown, however, by tests made at 
other times in which the calorific value was measured at the time 
of the test. In some trials the indicated power was calculated 
from the brake-power and the indicated power at no load, as in the 
Institution of Civil Engineers’ trials, but with a proper deduction 
for the difference in pumping work as between light and full load.* 
lhe following were the results of one such test: 
Full load. 

Gras used 0-1006 cubic foot per suction at 52 deg. Fah. and 
barometer 30-46in. 

Calorific value (measured at time), 570 B.Th.U. per standard 
cubic foot. 


Gas ae 
‘Total charge = C0066, 
Explosions 208 

Cycles pas 


B.H.P, = 34-4. Efficiency on B.H.P. = 32-2 per cent. 
Jacket temperature = 190 deg. Fah. 


Light load (taken as soon as the brakes were off). 


wee 0-1129. Mean pressure calculated from gas consumption, 
Ds 


The Institution of Mechanical Engineers. 
t ‘ Proceedings,” 1907, Part 4, page 863. 
+ See the author’s paper ‘On the Indicated Power and Mechanical Effi- 


ciency of the Gas Engine.” In the experiments there described the nega- 


de indicated work when the engine is fully loaded is shown to be 2°3 
Jorse-power less than that indicated in idle cycles in which a charge of air 


35 compressed a.d expanded, 


Explosions _ 9.138, 1.H.P. = 6-9 


Cycles 
*Extra pumping work, 0-896 x 2-3 = 2-0. 
.. Mechanical losses = 4.9 
Indicated horse-power = 39-3 at full load 
Mechanical efficiency = 87-5 per cent. ( © gi 


Thermal efficiency = 36-8 per cent. 
The thermal efficiency at full load is plotted in terms of strength 
of micture in Fig. 2. The straight line which most nearly repre- 
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sents the mean efficiency is drawn through the points, about equal 
weight being given to diagrams and brake tests. A number of 
other tests are shown, as well as those cited above. The results 
are tabulated in Table II. 

TABLE Il.—Lfficiency Tests. 


Gas charge. 











~ & S = 23 te Remarks. 
; LE = £35 

“A a & ll thant 

ja [01275 | 10 | 1 101 | 325 828) | pina, 
1b 0°1147 0 | 10°0 | 10°0| 34-7) 34°6;| aerom 
\e | 600/0°1005| 1:0 | 8°75) 8°75) 36°5 | 366f| om 
2 562 |0°1189| 08 | 100 | 97,348 35°1 | Brake and 

diagrams 

3 575 | 0°10 | 0°9 | 86 | 83|%8 37°3 | Brake 
gfe | 600/ 01304) 08 | 11:0 108)3'0 35°01 pay. 

1b | 600/ 071066! 09) 91 | 91/257 Bos PTane 
5f@ | 0600/0122 | 1:0) 106 106) 345 3581) pO 
1b 6000099 1:0 85 | 85 | 38) 37-0F| “Sram 
6 610 | 07131 | O% | 111 |11°3/ 31:7 32°5 | Brake 
7 600 071151) 1:0 10°0 | 10°0/ 347 34°6 | Diagr-ms 
git | 605/0101I2) 09 86 187 | 5 B61 po. 

b | 605;0°128 | 08 | 106 |10°7 | 334, 33:54) PANE 
gf | 605 0103 | O09 | 88 | 89/355 364) 
“\b | 605! C127 | 09 | 106 | 10°7| 33-0 33°3/ 


The strength of mixture is calculated on the assumption that 
the suction temperature with full load is 100 deg. Cent., and with 
light load (scavenged charges) 50 deg. Cent. There is some 

| uncertainty about these temperatures, and a corresponding uncer- 
| tainty in the absolute value of the proportion of coal gas in the 
| mixture. But as the total weight of charge is practically inde- 
| pendent of the strength of mixture—if the engine be kept fully 
| loaded and the jacket temperature constant—the relative values 
| of the proportions under full load conditions are unaffected by 
this uncertainty. The only effect of an error in the suction tem- 
| perature is to alter the horizontal scale of the diagram—Fig. 1. 





| When in the engine, the proportion of air to gas drawn in being 

about 95 to 1. The diagram was quite normal, the explosion line 
| being nearly vertical—Fig. 3. Weaker mixtures than this, how- 
| 
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Fig. 3 


ever, would not ignite regularly. At the other end of the range 
the pe ag of air to gas was about 74 to 1, the excess of air 
being about 14 times the volume of gas; slightly heavier charges 
than this could be used, but it is possible that the combustion 
would not be complete and the pressures in the engine would 
become dangerously high. The range of mixtures tested, there- 
fore, covers all which could be practically used. Within that 
range the efficiency diminishes steadily as the strength of mixture 
increases, the difference between the weakest and strongest charge 
amounting to 44 per cent. in efficiency, or 12 per cent. on the 
work done. * 

That the efficiency will increase as the strength of mixture is 
reduced, so long as. the combustion is substantially complete, is to 
be expected from the now well established fact that the specific 
heat of the working substance increases with the temperature. 
The work done in the gas engine cycle is mainly determined by 
the rise of pressure which occurs on explosion ; and in the same 
engine the area of the diagram with different mixtures is about 
proportional to this rise when corrected for the change of volume 
during combustion. If the specific heat of the working substance 
were constant, as is assumed in the air cycle, the rise of tempera- 





* That, within limits, weaker mixtures give higher efficiency was one of 
the results obtained by Professor Burstall in his recent experiments for the 
Gas Engine Research Committee. See also Niigel, «‘ Zeitschrift des Vereines 
Deutscher Ingenieure,” 1907. Other investigators have doubtless noticed 








the same thing. 


ture, and therefore of pressure, at the explosion end of the diagram 
would be proportional to the heat supply, and the efficiency would 
therefore be constant. But the specific heat being, in fact, 
greater at high temperatures, the-rise of temperature or of 
pressure on explosion increases in a less ratio than the heat supply, 
and the efficiency therefore diminishes as the supply of heat is 
increased. 

The ideal efficiency of a gas engine, by which is meant the effi- 
ciency which would be attained if all heat losses to the walls were 
suppressed and if combustion were complete and instantaneous at 
the in-centre is easily calculated if the internal energy of the 
working fluid is known as a function of its temperature. It cannot 
be said that we yet possess this knowledge in any high degree of 
accuracy, but enough is known to enable an estimate to be formed 
of the effect of strength of mixture on efficiency. Fig. 4 shows the 
internal energy curves corresponding to the weakest and strongest 
mixtures used in these experiments. The ordinate of the curve is the 
quantity of heat in foot-pounds required to beat a standard cubic 
foot of the turnt products at constant volume from 100 deg. Cent. 
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Fig. 4 


up to the temperature represented Ly the abscissa. These curves are 
calculated from the figures given by Langen for the specific heats of 
CO,, H,O and air, between 1500 deg. and 1900 deg., and from the 
results of Holborn and Austin and Holborn and Henning, at lower 
temperatures. he values given by Clerk for a mixture of inter- 
mediate composition are also shown. The ideal engine efficiencies 
for the two mixtures can be calculated from these curves by 
the method given by the author in the discussion on Mr. Dugald 
Clerk’s paper before the Institution of Civil Engineers.* The ideal 
efficiencies corresponding to mixtures containing respectively 8-8 
per cent. and 11-4 per cent. of coal gas, calculated by this method, 
are 42-4 and 39-4 per cent. respectively. For mixtures of other 
cempositions the efficiency will follow a straight line law sufficiently 
nearly for present purposes, and this straight line is shown dotted 
in Figs. 2and 5. It is worth noting that the two straight lines on 
the latter figure, when produced, cut the line corresponding to a 
zero gas consumption at 50-6 per cent. and 52-6 per cent. re- 
spectively. The air-cycle efficiency for this engine is 52-2 per 
cent. In other words, if it were possible to burn weaker mixtures 
—say, by using stratification, and if the actual and ideal 
efficiencies continued to bear a linear relation to the gas consump- 
tion, these efficiencies would tend to become equal to one another 
and to the air-cycle efficiency with a very small gas consumption. 
The ideal efficiency ought, of course, to approximate to the air- 
cycle efficiency when the charge is greatly reduced; the close 
agreement in the other case is no doubt, to some extent, accidental, 
but something of the kind is to be expected. 

Without layirg too much stress on the absolute values} of the 
real and ideal efficiencies, it is apparent, from the ratios that they 
bear to one another, that, while much of the superiority of the 
weaker mixtures is to be ascribed to increase of specific heat, that 
cause is not sufficient to account for the whole of the effect. Com- 
paring the actual with the ideal efficiency, it will be seen that for 
a mixture containing 8-5 per cent. of coal gas the ratio—usually 
called the efficiency ratio—is 0-87, but when the proportion of 
coal gas is increased to 11-0 per cent. it is only 0-83; the weaker 
mixtures, in addition to giving a higher ideal efficiency, come 
nearer in practice to realising that ideal. This is due to the fact 
that the percentage of heat lost to the walls during expansion is 
less with small gas charges than with large. The difference is 
sufficient to counterbalance an influence tending the other way, 
viz., the more rapid combustion of the stronger mixtures. This 
has been established by a series of experiments directed to that 
end. 

As pointed out by Mr. Clerk, the ordinary method of determin- 
ing wall loss by the amount and rise of temperature of the cooling 
water does not give an accurate notion of the loss of heat occurring 
in the expansion stroke. Much of the heat in the cooling water 
passes into the walls after release, and should therefore in a proper 
heat balance be credited to exhaust. Ina true heat balance the 
measured items must be the work done and the energy contained 
in the gases at the end of expansion, the heat loss during expan- 
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sion being obtained by difference. Such a heat balance has been 
formed for the weakest and strongest mixtures used in these 
experiments. 

The energy at the end of expansion is in part thermal and in 
part the chemical energy represented by unburnt gas. For the 
calculation of the first item the data required are :— 

(1) Temperature of gas at end of expansion ; 

(2) Quantity of gas present ; 

(3) Its internal energy as a function of its temperature. 

The quantity of gas present is known from the suction tem- 
perature and suction pressure ; it may be taken as 1-06 standard 
cubic feet per explosion in full load running with a medium jacket. 
The internal energy is given by the curve, Fig. 1. The tem- 
perature at the end of expansion can be inferred from the pressure 
of the gases at release. For measuring this the indicator was 
fitted with a large piston giving an open scale. A series of 
consecutive tests were made, the gas charges being alternately 
about 0-1 and 0-13 cubic foot per explosion. In each test the gas 
charge was measured by gasholder as described above, and the 
release pressure was determined simultaneously either by photo- 
graphing the diagram or by reading it off in the telescope used 
with the indicator. The calorific value was also determined 
during the course of the experiments. The following table gives 

* On the Limits of Thermal Efficiency in Internal Combustion Engines,’ 
“Proceedings,” the Institution of Civil Engineers, vol. 169, page 157. 

+ The absolute values of the efficiencies are affected by any errors in the 
calorific value of the gas or in the indicator calibration, and may all be 
wrong in any experiment by as much as 1°0. But the relations between 
the efficiencies with different strengths of mixture will be unaffected by 
these errors, since they are based upon measurements with the same 
indicator and the same gas. 
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the mean of the results obtained in a series of such tests which 
show very good agreement :— 
TaB_eE Lil, 


A (weak 
mixture), 
0°1007 .. 


B (strong 
mixture), 

Gas per explosion as measured by holder 0°1294 
Gas used per explosion (std. cub. ft.) .. .. 0°095 0°122 
Percentage of coal gas present in cylinder 
CVOMII sc RS atte od tei 65S" Bees ass 
Pressure at release (Ib, per sq. in. absolute) .. 
Pressure at end ofexpansion .. .. .. .. 
Temperature at eud of expansion (absolute C.) 


52 
45 
1180 

The ‘pressure at release” is the pressure observed in the 
indicator at the moment of opening the exhaust valve, which occurs 
45 deg. before the out-centre. Between this point and the end of 
the stroke the volume increases in the ratio 1+11. The ‘‘ pressure 
at the end of expansion ” is that which would have obtained if the 
expansion had continued to the end of the stroke, and is calculated 
by multiplying the release pressure by 0°87, a factor based on the 
assumption that the expansion curve if continued would have had 
the form p+!“ = constant. The temperature at the same point 
is calculated from the pressure, taking the suction temperature to 
be 100 deg. Cent., and allowing for a contraction of 3 per cent. in 
each case. The atmospheric pressure—which is also very nearly 
the pressure at the end of the suction stroke—was 14°77 lb. per 
square inch. 

From these figures, using the internal energy curves in Fig. 1, 
and taking the quantity of stuff present as 1°06 standard cubic 
feet, the energy present as heat in the charge at the end of expan- 
sion—assuming such expansion to have been completed—is found 
to be 24-0 and 29°0 B.Th.U. respectively in the two cases. The 
caloritic value of the gas—measured at the time—was 604 B.Th.U. 
per standard cubic foot. Thus 57°5 Th.U. are supplied to the 
engine per explosion with the smaller charge and 74 with the 
larger. The quantities of heat present at the end of expansion 
are therefore 42 per cent. and 39 per cent. respectively of the 
whole supply. 

( To be contin ued.) 








CATALOGUES. 


I’. Kayser, 50-53, Bishopsgate-street Without, E.C.—Some 
literature has reached us from this firm which kas reference to 
oftice furniture, aad gives particulars of Stolzenberg desks, Stolzen- 
berg files, card index cabinets, sectional book cases, Kc. 

R. J. RicHARDSON, Baskerville-place, Broad-street, Birming- 
ham.—A list has reached us from this firm giving prices of pulleys, 
metal and wood, split or otherwise. The pulleys priced range 
from 3in. in diameter to 34in., increasing in increments of lin. 

W. H. PALFREYMAN AND Co., 17, Goree Paizzas, Liverpool. — 
Some literature received from this firm has reference to rust- 
preventive for bright metal surfaces. It is claimed to be especially 
adapted for coating the bright parts of engines, machinery, tools, 
motor cycles, &e. 

THOMAS SMITH AND SoNs, Saltley Mill, Birmingham.—Some 
literature received from this firm has reference to drop forged mild 
steel eye bolts and spanners. Work of this description is illus- 
trated, and other particulars such as dimensions, prices, and so 
forth are also given. 

ENGINEERING SUPPLIES, Limited, 28, Victoria-street, Westmin- 
ster, S.W.—This company has sent us a list giving the railways 
using superheated steam locomotives titted on the system patented 
by Wilhelm Schmidt. The total number of engines fitted or to be 
titted up to the middle of February, 1908, is given as 2729. 

GEORGE W. JAcKsON, 46, Wall-street, New York.—This cata- 
logue has reference to interlocking steel sheeting for cofferdams, 
piles, water-tight casings, bridge foundations, water-tight bulk- 
heads, and many other purposes. Illustrations are given showing 
the numerous different purposes to which this sheeting may be 
put. 

Tue ** Avro” REcoRDER Company, Kent-street Works, Leicester 

This is a leatlet having reference to the ‘‘ Auto” CO, Recorder. 
This recorder is guaranteed to be correct within half per cent., and 
it is said to be extremely simple and at the same time thoroughly 
reliable. Information is given on the leaflet. concerning fixing and 
working these recorders, and prices are also given. 

Ferp. ANTHONY HORLE AND Co., Cardinai House, St. John’s- 
lane, E.C.—-A quantity of literature has reached us from this firm 
pertaining to office stationery, &c., such as envelopes of various 
kinds, cream laid paper, brown paper, Japanese copying papers, 
blotting paper, &c. Also the Elroch Sling apparatus, mathematical 
instruments, pencil boxes, water colours, paper bags, packing 
paper, &c. 

RICHARD KLINGER AND Co., 66, Fenchurch-street, E.C.—A taste- 
ful little booklet issued by this company has reference to the 
Klinger auto-lubricator for motor vebicles, A number of important 
advantages is claimed for this lubricator, all of which are clearly 
set forth. The construction of the lubricator is also well explained, 
and some very clear diagrams are given which enables the principle 
to be followed with a minimum of trouble. 

THe Untrep Evecrric Car Company, Preston, Lancashire. 
This is an extensive and well-got-up catalogue, which contains 
nearly ninety different illustrations of rolling stock and accessories 
for tramways, and also for steam and light railways. Views of the 
company’s shops are also given. The leading particulars, such as 
dimensions, &c., are given below each illustration in convenient 
form, which enables any specific information to be obtained with 
a minimum of trouble. 

R. WHITE AND Sons, Widnes, Lancashire.—A_ tasteful little 
pamphlet has reached us from this firm. It illustrates flange 
rails for portable railways and permanent way. Switches and 
crossings complete, stop blocks for ends of sidings, rack switches 
and crossings, steel sleepers for portable railways, turntables for 
main lines and temporary use, and other railway equipment. 
The latter part of the pamphlet is devoted to aérial ropeways, 
and there is a number of illustrations showing aérial wire rope- 
ways manufactured and erected by this firm. Cranes of 
various types are also dealt with. 

RAWLINSONS, Limited, Hope Works, Kirkstall, Leeds.—The 
1908 edition of this company’s catalogue deals with the most 
modern forms of lifts, hoists and cranes operated by power and by 
hand. Steam and electric pumps are also briefly dealt with, and 
shafting tooth gearing and other accessories for power trans- 
mission. There is a large number of illustrations showing electric 
lifts, belt-driven lifts, hand lifts, self-delivering and landing hoists, 
power and hand driven, a traversing hoist or crane, electric hoist- 
ing winches, electric friction-geared hoists, portable electric hoists, 
hand hoists, swing piles and fixed piles, shear legs, derrick cranes, 
&e. 

ARCHD. EDMESTON AND SONS, Springfield Engineering Works, 
Patricroft, Manchester. — Illustrated catalogue of bleaching, 
dyeing, printing, and finishing machinery, making up machines, 
and steam engines, &c. The steam engine section contains, 
besides illustrations and particulars of vertical, horizontal, and 
angular steam engines, full particulars of Edmeston’s pistors, 
high-speed governors and -steam-traps. ‘There is also a section 
devoted to friction clutches —of which this firm makes a speci- 
ality—and mill gearing. The hook is strongly bound, printed 
in two colours, and contains a full index of contents and 
numerous large illustrations of interiors of the works at Patri- 
croft. ra 

JOHNSON AND PHILLIPS, Charlton, Kent-—A new booklet has 





reached us from this firm which deals with air or oil cooled 
transformers, single or three-phase. These transformers are 
made air-cooled up to 100 kilovolt-ampére, oil self-cooled 
up to 400 kilovolt-ampére, and oil insulated water cooled up 
to any size. Full particulars are given, and some illustrations 
showing the general construction and method of removing coils, &c. 


| There are also some tables giving the dimensions, weights, &c., of 


transformers of various outputs, We have also received a circular 
having reference to voltage transformers for metallic filament 
lamps. These transformers are suitable for fixing in the house or 
elsewhere so that the pressure of the mains may be lowered to a 
value suitable for metallic filaments. The cases in which the 
transformers are fixed are provided with legs for fixing to the wall, 
and have a removable lid for inspecting the core and coils. On 
one side of the circular there are tables showing the efficiencies and 
sizes for the various standard outputs. Dimensions and prices are 
also given. 








THE British [RON TrRaDE AssoctaTioN.—As it was found that 
the opening of the Franco-British Exhibition directly clashed with 
the annual general meeting of this Association on Thursday, the 
14th inst., and was likely adversely to affect the attendance, the 
president decided to alter the date of the meeting to Wednesday 
next, May 20th, at3 p.m. at the Westminster Palace Hotel. 


THE St. Vincent’s TURBINE MACHINERY.—Apropos of the 
dearth of naval work at present on hand in.Clyde establishments, 
and of the fact recorded in a recent issue that the Scotts Ship- 
building and Engineering Company, Greenock, had contracted 
with Sir William Arrol and Co. for the erection of ala‘ ge shop to 
be specially equipped for the manufacture of steam turbines, it is 
pointed out by a correspondent that the turbines for the battleship 
St. Vincent, the contract for which, as well as the water-tube 
boilers and auxiliary machinery required, was secured at the 
beginning of the year by the firm named, are really to be con- 
structed by the Parsons Marine Steam Turbine Company, Wallsend- 
on-Tyne. Although licensed to make turbines under the Parsons 
patent, the Greenock firm is, we understand, scarcely yet in a 
position to undertake the manufacture of machinery of this class 
of such importance as that required for the new battleship, and 
the Parsons Company, by direction of the Admiralty, will act 
as sub-contractors to the Scott firm. 


PROPOSED MEMORIAL OF LORD KELVIN.—To promote a memorial 
in Glasgow to signalise the genius and scientific achievements of 
the late Lord Kelvin, a largely attended meeting was held in the 
City Chambers, Glasgow, on the 5th inst. The meeting was 
presided over by the Lord Provost, and amongstthe speakers in sup- 
pert of the movement were Principal MacAlister, of Glasgow 
University, Sir Nathaniel Dunlop, Sir Samue! Chisholm, Sir James 
Bell, Professor Jack, Mr. Parker Smith, and Mr. Hugh Reid. A 
resolution, moved by Principal MacAlister, and eloquently seconded 
by other speakers, was to the effect that this ‘‘ representative 
meeting of the citizens of Glasgow and the West of Scotland 
desires to mark in a fitting and permanent form its sense of the 
manifold benefits which Lord Kelvin’s researches and discoveries 
in physical science and his patient application of the same to the 
common uses of man by sea and land have conferred upon the 
world, and accordingly hereby resolves to establish a worthy 
memorial of him in the city where he lived and laboured.” While 
nothing definite was said as to the form which the memorial should 
take, Mr. Hugh Reid said that Glasgow would lose a glorious 
opportunity if it failed in the first place to let tre memorial to 
Lord Kelvin be a statue in fit companionship with that to James 
Watt in George-square. Whatever else followed would doubtless 
be appropriate, and could not be too great honour to their 
esteemed citizen. The meeting resolved to start a subscription 
memorial fund and to appoint a committee with full powers, the 
City Chamberlain-to be Honorary Treasurer; and the Lord 
Provost, Convener. It was intimated at the close of the meeting 
that about £1000 had been subscribed. ; 


BREAK IN THE Hauser LAKE DAM, MONtTANA.—On April 14th 
last one end of the Hauser Lake Dam broke, doing a considerabel 
amount of damage, but, fortunately, causing the loss of no lives. 
The dam was 630ft. in length and 70ft. high. It was built of steel 
bents supporting curved plates which formed the water face of 
thedam. Both ends of the dam were founded on the solid bed-rock, 
and the dam was anchored at the up stream to Friestedt steel 
sheeting driven in the hard ground. ‘There was also rubble 
masonry filling at the up-stream toe situated under the plates and 
down stream from the sheet piling. According to the Angineering 
News, the original failure did not occur in the steel work of the 
dam, butat the foundation. Water, it is stated, was seen Howing 
out from under the apron, and came running into the power-house 
from beneath the dam, heavily charged with silt, indicating the 
probability of a leak through or underneath the steel sheet piling. 
After five or six minutes of this heavy flow the steel work apparently 
became undermined and a section failed. It is further added that 
the deep layer of gravel in the bottom of the Upper Missouri has 
given trouble before. The Canyon Ferry Dam, referred t» above, 
is founded on a similar gravel stratum, and suffered partial failure 
some years ago. The small amount of damage done was due to 
the fact that the river passes through canyons for 28 miles below 
the Hauser Lake plant, and the shores in this section of the river 
were uninhabited. Below this point a few houses and fences were 
carried away, and there was some damage to the track of the 
Great Northern Railway. By the time it rea-hed the Great Falls, 
a distance of 100 miles, it had been so distributed that the usual 
high-water mark of the river was not reached. 


IRON AND STEEL INstituTE.—As already announced, the 
Canadian Mining Institute has extended to the members of the 
Iron and Steel Institute a cordial invitation to take part in the 
summer excursion of that society. Arrangements have now been 
completed for carrying out the programme. It is proposed that 
the excursion shall start from Montreal on August 24th. The 
party will proceed directly to British Columbia by the Canadian 
Pacific Railway, first visiting the coal mines of the Crow's Nest 
district, next the Rossland district, including the trail smelter ; 
and the big copper mines and smelter of the Boundary district. 
Before proceeding to the South Coast, a visit will be paid to the 
town of Nelson, where a reception will beheld. A reception and a 
meeting for the reading of papers will also be held in Victoria, 
the — of the province. Returning after two or three days’ 
rest, the party will journey over the Canadian Pacific main line, 


through the Rocky Mountains, stopping at Banff Hot Springs. | 


It is then proposed to journey back to the nickel-copper district of 
Sudbury, +4 the Soo line, and while in the province of Ontario, 
to visit the cobalt district. A reception will then be held in 
Toronto. Returning to Montreal, the journey to the maritime 
provinces, taking in the Thetford asbestos region ¢» route, will be 
made over the line of the Inter-colonial Railway. It is estimated 


that the time necessary for the carrying out of this programme | 


will be about six weeks. The cost to those taking part in the 
excursion, as outlined, will be probably from £50 to £60'sterling. 
The Canadian Mining Institute is, however, trying to arrange for 
exceptionally favourable terms with the railway companies, which, 
if secured, will reduce the expences of individual membefs of the 
party accordingly. Members ort the [ron and Steel Institute 
desirous of availing themselves of the kind invitation are requested 
to vommunicate with Mr. H. Mortimer Lamb, secretary of the 
Canadian Mining Institute, 413, Dorchester-street West, Montreal, 
Quebec, and-kindly te intimate to- the secretary of the fron and 
Steel Institute, 27, Victoria-street, Westminster, 5.W., that they 
have done so. As accommodation on the steamers leaving for 
Canada during August. is extremely limited, it is suggested that 
imémbers should secure steamship berths without delay, 








THE IRON, COAL, AND GENERAL TRADREg 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Steel in Quiet Demand, 

A MODERATE sale is experienced for structural steel gt 
£6 1s, 3d. to £6 6s, 3d. for angles, £6 10s. to £6 15s. for girder 
plates, and £6 17s, 6d. to £7 2s. 6d. for mild steel engineering 
vars There is only a quiet call for semi-finished sorts, and yuotg. 
tions are weak, with steel sheet bars at £4 15s. to £4 17s. 6a, 


Reduction in Hoop Iror. 

A 5s. reduction has been declared in hoop iron, which 
now becomes £7 5s. This step has had the effect of im, voving 
the demand to a slight extent, but not to any great degree. The 
quotations of some of the makers are 10s. less than when the year 
opened. 


Marked Bars Firm. 

The marked bar houses continue well placed for work 
and are holding together satisfactorily, there being no unde; olling 
to contend with. Some of them can see their way till the end of 
June, and several good orders are held on account of the railwa 
carriage and wagor tride; £8 10s, is still the basis price, with 
12s, 6d. per ton extra for Earl Dudley’s L.W.R.O. brand. 


Other Sorts of Manufactured Iron Slow. 

Gas tube strip is still quoted £6 15s. to £6 17s 6d. For 
slit nailrods £8 is asked nominally, and. for rivet iron £7 5s. to 
£7 10s. Galvanised corrugated sheets are in fairly good call for 
home use for the agricultural districts, but the main demand, 
which is on foreign account, is limited, and presents a marked 
contrast to a year ago. For the first four months of this year the 
exports of galvanised sheets have amounted to 129,993 tons, ur less 
than a year ago by 37,832 tons, and below two years avo by 
20,005 tons. For the same four months’ period the exports to the 
Argentine Republic have grown from 17,402 tons last year to 
27,925 tons this year, but business with most of the other markets 
shows a falling off. ‘The total exports for the month of Apri! were 
35,419 tons, or a decrease on the year of 4153 tons. Ail markets 
share in the decline, except the three following, with which an 
increased business has been done this April as compared with 
April a year ago:—India, an improvement from 9277 tous to 
10,337 tons ; Argentine Republic, an augmentation from 4294 tons 
to 6633 tons; and Portuguese Kast Africa, an increase from 
391 tons to 832 tens. Business with Japan has practically held its 
own on the year, the exports in April, 1907, having been 2894 tons, 
and in April this year 2824 tons. Unmarked bars are weak at 
£6 10s. to £6 12s, 6d. 


Pig Iron. 

There is a moderate demand for foundry pig iron by 
engineers, and prices are less shaded than for forge sorts. The 
ordinary run of forge sorts required by the manufactured iron 
firms are being purchased in only a hand-to-mouth fashion, whilst 
concessions in price are frequent and considerable. Sellers «jwote : 
—Staffordshire common, 47s. 6d.; part-mine, 52s. to 54s.; best all 
mine, 80s. to 85s.; and cold blast, 110s. Northamptons are slow 
at 48s, to 50s., and so are Derbyshires at 51s. to 52s. For North 
Staffordshire descriptions 52s, 6d. to 53s. 6d. is still asked. 


Reassuring Items. 

Two reassuring items this week which should assist in 
restoring confidence are the upward movement of warrants at 
Glasgow and Middlesbrough, and the more favourable reports 
which are to hand from New York regarding the American pig 
iron and steel position. 


Modern Brassfoundries. 

In the third of a series of five lectures on ‘ Brass” de- 
livered on Tuesday at the Birmingham University, Professor 
Thomas Turner said that owing to lack of capital, and the small 
size of many of the establishments, there was often much to be 
desired in the ventilation and equipment of brassfoundries. 
During the last quarter of a century, however, great advances had 
been made by the larger firms in the trade, whilst inspection had 
led to a mitigation of many evils. The modern brassfoundry wa- 
equipped with sidings running into the foundry, with overhead 
cranes, and with melting furnaces level with the shop floor; 
whilst it was housed in a large well-lighted and well-ventilated 
rectangular building. The money value of light and air were now 
being more fully recognised in the brass trade. Properly designed 
foundries allowed of larger outputs at a cheaper rate, whilst plenty 
of light diminished the losses due to accidents to the workpeople, 
and the production of imperfect articles or “‘ wasters.” In most 
up-to-date establishments lavatory accommodation is now provided 
for the men, and this should be obligatory on employers. Th 
men in their turn should be compelled to make proper use of the 
facilities offered. One local regulation, which should be enforced 
for reasons of health, was that no person should be allowed to ride 
inside a public conveyance while he is covered with the dirt 
incidental to his trade. 


The Tube Trade. 

It is this week reported in the Midlands that the 
iormalities in connection with the conversion of makers of tubes in 
Scotland, with one exception, into a single joint stock concern 
with a common management, are all but completed. It is said 
that the amalgamation will relate to the shipping and home trade, 
and will include both iron and steel tubes, whilst selling prices are 
to be fixed in association with the American and German makers. 
These reports are not, however, accepted locally in their entirety, 
more especially since the company outside the proposed combina- 
tion is Messrs. Stewarts and Lloyds, Limited, of Birmingham and 
Glasgow, which is probably the largest tube firm in the world ; 
although it is alleged that it is undertaking not to undersell. 
Rumour has been busy with the tube trade for sunie time past, and 
reports may well be taken cum graxo salis.in the absence of official 
confirmation. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MancuEsTER, Wednesday. 
A Dull Market. 

WITH our experience on the Manchester Iron ‘Change vn 
Tuesday, it is certain that trade in pig iron has not only fallen off 
considerably in the past month or two, but that it is gradually 
going from bad to worse. The course of events in the warrant 
market has caused disorganisation in MiddlesbroughNo. 3 foundry, 
and prices are altogether nominal in that department. It is, how- 
ever, unlikely that the present state of things can last much 
longer. With regard to other makes of iron, we again hear com- 
plaints that buyers, say of 1000 tons, satisfy current requirements 
with 500 tons, awaiting the course of future events. Scotch pig 
was lower, and most sorts of English makes ruled in buyers 
favour. In one or two instances, where makers have been 
fortunate in booking heavily months ago, they now express their 
willingness to ‘‘shade” prices to some extent for forward delivery. 
Consumers, however, do not seem inclined tocome to terms except 
at much under current quotations. 


Steel. 


While the quotations of the Lancashire Association 
remain unchanged, there is a considerable quantity of hoops offer: 
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sao from outside districts at fully 5s. per ton under official rates. 
ing er sorts are in moderate request, and billets, both English and 
foreign, unchanged. 


Copper. 
Manufactured shows little change, but tough ingot and 
pest selected are slightly lower. 
Quotations. 
Pig iron: Lancashire No. 3 foundry, 60s. ; Lincolnshire, 
fordshire, 52s. 6d. to 53s,; Derbyshire, 53s. 6d.; Middles- 


Ags, : Stat a j : P > > 
vod open brands, nominal, Scotch: Gartsherrie, 62s. 6d. to 
ie Glenzarnock, 61s.; Eglinton, 603. 3d. to 60s. 6d.; Dalmel- 


West Coast hematite, 59s. 6d. 


\s., delivered Manchester. 
Seotch, delivered 


: n, DO! - ~ 
linge {.o.t.; East Coast ditto, nominal. 


» 60s. 
oll : Gartsherrie, 60s. 6d. 61s.; Glengarnock, 59s. ; 
Rglinton, 58s. 3d.; Dalmellington, 58s. Delivered Preston: 
Gartsherrie, 61s. 6d. to 62s.; Glengarnock, 60s.; Eglinton, 59s. 3d. 
to 69s. 6d.; Dalmellington, 59s. Finished iron: Bars, £7 ; hoops, 
£7 12. §d.; sheets, £8 5s, Steel: Bars, £6 10s.; hoops, £7 10s. to 
£7 15s.; sheets, £7 17s. 6d.; boiler plates, £7 12s. 6d.; plates for 


tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; English 
ot e foreign ditto, £4 7s. 6d. Copper: 


pillets, £4 12s. 6d. to £4 15s. ; 





Sheets, £73; poe ay ingot, £61; best selected, £61 per ton. 
Copper tubes, 9jd.; brass tubes, 74d.; condenser, 8}d.; rolled 
prass, Djd.; brass wire, 64d.; brass turning rods, 64d.; yellow 
metal, 6 er lb. Sheet lead, £16 5s, per ton. English tin 


ingots, £138 10s. to £139 per ton, 
Lancashire Coal Trades. 

Chere was a quieter feeling on the Coal Exchange on 
fuesday. It is evident that slack from Yorkshire and Derbyshire 
js competing seriously with the Lancashire article, and there is no 
doubt that contracts can be made at much under last year’s figures. 
House coal continues in fair request at full rates, stocks at the 
Shipping demand was weak, but there is still a 


its being small. 
There is 


fair amount being ordered on aecount of old contracts. 
no particular change to note in quotations, 
Barrow-1N-FuRnEss, Thursday, 
Hematites. 

The orders placed during the week for hematite iron have 
wen few in number and small in extent. There is no life in the 
trade, and buyers are only disposed to purchase the small parcels 
which represent their immediate needs. There is no speculation 
in the market, as there are no anticipations of improvement from 
any source. As @ consequence there are few forward sales. 
Makers in busy times are usually well sold forward, but the 
reverse is the fact to-day. The consumption on the part of steel- 
makers is smaller than it has been known to be for years, while 
the general home demand is within very confined limits. Then, 
again, there is only a limited trade with foreign countries, with 
the Continent, or with the Colonies, and from none of these 
quarters are the trade prospects hopeful or promising. Indeed, 
at the moment the demand is smaller than the output, and makers 
have of late been stocking iron at their works. They have not, 
however, been running any of their surplus make into the warrant 
stores. ‘I'he latter have stood steadily at 6500 tons—an indication 
that no business has been done in warrant iron for some time. 
There is no prospect of any change in this direetion, because there 
are no indications which are likely to induce speculators to 
increase their holdings in view of a better condition of things in 
the early future. Prices are a shade lower this week. Makers 
are quoting 61s. 6d. per ton for mixed Bessemer numbers net 
f.o.b., being a drop of 6d. on the week, and warrant iron sellers 
are at the same quotation, but in the absence of any business in 
warrants it is safe to assume that 60s. is more like the real value 
of this iron, and probably there would be but few buyers at this 
price. Only a small business is being done in ferro-manganese and 
spiegeleisen, but special hematites are selling fairly well. The 
trade in iron ore is very quiet, and sales of low-graded sorts are 
few. There is, however, a good demand for best descriptions. 
Good ordinary is selling at 12s. per ton net at mines. 


Steel. 

Continued depression characterises the steel trade in every 
department, ‘The demand for the chief steel products of this dis- 
trict is very quiet. Rails, plates, merchant steel, and heavy steel 
castings are in very slow demand, and although the mills at the 
Barrow Steel Works are still at a standstill, there is not enough 
work to keep the other two works in this district in anything like 
constant employ. Prices remain at low figures, but they do not 
induce any improvement in the trade doing. The hoop mills at 
Barrow are in operation, and so also are the chilled iron works, 
but orders are not so plentiful as they have been. 


Shipbuilding and Engineering. 
The lock-out in the shipbuilding trade is having the effect 
of checking what little business has been done of late. ‘lhe demand 
for new shipping tonnage is less active than it has been for years. 


Shipping and Coal, 

The exports of iron from West Coast ports last week were 
10,105 tons, pe of steel 7030 tons — total, 17,155 tons ; correspond- 
ing week of last year, 19,136 tons—decrease, 2001] tons ; aggregate 
for the year to date, 188,375 tons ; corresponding period of last 
year, 324,002 tons—decrease, 135,627 tons. Coal and coke are 
“wy in small consumption, but there is no relief in the high prices 
ruling. : 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Business Situation. 


_.__ In the coalfield the position is not greatly altered. ‘The 
Baltic ports are now opening, and boats are making their way to 
Cronstadt, the great Russian port, and in a week or two shipment 
will be in full swing. This will, of course, ease the market very 
considerably of a quantity of steam coal, which is now somewhat 
ofadrug. In the iron market, the shipbuilding trouble is a factor 
which causes weakening. Nothing has yet been decided in respect 
of the dispute, up to the time of writing, and the chances are that 
if all the men went in to-morrow there would not be work for 
them, as the work at present does not exist for half the yards 
engaged in shipbuilding. That at least is a view which has been 
put before us here. The settlement of the dispute would, 
however, without doubt have a beneficial effect upon trade in 
causing inquiries, which are even at the present wanting. Locally, 
iron prices, with the exceptions noted later, have undergone no 
change, but here again business is not plentiful, and makers would 
e glad to increase the orders on their books. The light and 
heavy industries remain pretty much as previously reported. 


Hull Goal Trade. Diminished Tonnage. 

The tonnage for April shows a reduction, the first time for 
Many months there has been a shrinkage compared with the corre- 
Spouding period of the previous year. During last month there 
Was received at Hull a weight of 431,344 tons, against 493,904 tons 
in April of 1907. is decline of 62,560 tons is more than 
accounted for by the reduced exports, for which the figures of 
Wee! ly returns we have given must have prepared readers. During 
the ‘our months, however, 1,926,432 tons were forwarded to Hull, 
Which Is an advance of 212,112 tons on the tirst four months of last 
year. The business done coastwise last. month amounted to 
soa tons, of which 40,756 tons went to London. In April of 
ast year the coastwise trade reached a total of 106,088 tons, 





London taking 89,606 tons. Probably the falling off in the 
business with London last month may be attributed mainly to the 
diminished tonnage of gas coal sent there from the port. 


Coal Exports from Hull, 

For the month the total exports amounted to 189,956 tons, 
as compared with 288,045 tons for the corresponding month of 
last year. This decrease of 98,089 tons is largely caused by the 
l d requir ts of Holland, Germany, and France. Holland 
took 33,956 tons, as compared with 60,560 tons in April of last 
year; Germany, 29,256 tons; and France 13,412 tons, against 
47,612 and 42,334 tons respectively. Italy, Austria, Belgium, East 
Indies, Egypt, Norway, Sweden, and Turkey were all decreasing 
markets last April. Denmark showed aslight increase, and North 
Russia was also better ; but the principal increasing markét was 
South America, which took 23,392 tons, as compared with 13,483 
tons for April of 1907. The four months’ exports totalled 681,370 
tons, against 791,205 tons for the first four months of 1907. 


Coke and Coking Fuel, &c. 

Former prices still hold, best washed coke making from 
12s. 3d. to 12s, 9d. per ton; unwashed, lls. to 12s, per ton. 
Rather less doing in engine fuel and manufacturing coal, but 
prices keep well up. 


The Iron Market. 

With regard to hematites used locally, last week’s remark 
still holds good. Official quotations are unaltered, but there is a 
weakening in the disposition of iron makers to maintain these 
prices in view of the continued uncertainty in the shipbuilding 
industry. West Coast hematites, 70s. to 72s. per ton ; East Coast, 
64s. to 66s. per ton, both net, delivered in Sheftield and Rother- 
ham. The Lincolnshire quotations continue unaltered—-No. 3 
foundry, 51s. per ton; No. 4 foundry, 50s. 6d. per ton; No. 4 
forge, 90s. per ton; No. 5 forge, mottled, white, and basie, 52s. 
per ton--all net, delivered in Sheffield and Rotherham. Values of 
Derbysbire iron generally have eased somewhat, owing to a little 
competitive pressure, No. 3 foundry running to 52s. per ton and 
No. 4 forge to 51s. per ton, both net, delivered in Sheffield and 
Rotherham. A fair amount of business is reported in some 
quarters. 








Bars, Sheets, and Billets. 

Bars, £7 to £7 10s. per ton; sheets, £9 to £9 10s. per ton ; 
Bessemer billets, £7 10s. per ton; Siemens-Martin billets, £8 per 
ton. Makers of finished bars, who have been prettv well depen- 
dent upon the shipbuilding trades for the bulk of their work, are 
now compelled to seek markets farther afield, which, if the dispute 
continues, may have the effect of bringing about easier values in 
bars. At present, however, quotations, as left unaltered at last 
week’s meeting of the South Yorkshire Bar Iron Association, are 
maintained. 


The Heavy Trades. 

No change has to be reported in the various departments 
of steel manufacture, where fresh work would be very acceptable. 
New orders come forward sparingly, and the outlook generally is 
not hopeful of much improvement in the immediate futare. 
Orders for railway material from the Colonies, especially India, 
and also from South America, have been fairly plentiful, if not in 
big single orders. There is a feeling, however, thut these are 
rather weakening, tut this may be only temporary. Several firms 
in the city, however, are nevertheless only fairly employed, and 
working very largely from week to week. ‘The tirms engaged in 
other branches, such as armour and the like, are fast getting 
through the early stages of the recent orders. Owing to the 
demand for marine material having been very light for a consider- 
able time, and from other causes, the district has not been so 
severely affected by the shipbuilding dispute, or want of trade in 
that industry, as might normally have been the case. But there 
are many departments of local manufacture in which the dispute 
adversely tells in addition to forgings and castings and what are 
known as marine specialities. All these would be benefited by an 
early end of the trouble. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Shipbuilding Disputes. 

THE prospects are more hopefu! for an early settlement 
of the dispute with the shipwrights, joiners, drillers, &c., and 
there is reason to believe that the mediation of the Board of Trade 
will shortly prove effective. The feeling is becoming general that 
the men are getting tired of the lock-out, and would be glad to 
return to work. This desirable consummation will be furthered 
by the fact that the executive of the shipwrights’ society have had 
to cut the strike allowance down to 12s. per week, as they can no 
longer afford to pay enough to give the men £1 per week, seeing 
that on account of the lock-out so many more hands are on the 
funds. On Monday further conferences were held at the offices 
of the Board of Trade between Mr. Winston Churchill and 
the leading officials of the Department and the president and 
representatives of the Shipbuilding Employers’ Federation. 
Afterwards the Board of Trade officials met the president and 
representatives of the men’s societies affected by the dispute, and 
submitted amended proposals from the employers. Ultimately 
the representatives of the men undertook to submit these proposals 
to a ballot of their members with as little delay as possible. What 
they are has not been allowed to appear, and they will not be 
made known until the men have the ballot papers. It now rests 
with the men to end the dispute, but in any circumstances there 
can hardly be a resumption of work within the next fortnight. An 
official statement has been prepared relative to the negotiations 
leading up to the ballot, and this will be circulated among the 
men when the ballot papers are sent out. It is to be hoped that 
the dispute will soon terminate, for it and the engineers’ strike are 
throwing a very large number of men out of work who have no 
grievance with the masters, and have been discharged simply 
because work has been brought to a standstill for want of the 
woodworkers. 


The Engineers’ Strike. 

The outlook is more encouraging with respect to this dis- 
pute, for large numbers of the men have apparently abandoned 
their non possumus attitude and have called upon their executive 
to endeavour to arrange an open conference with the masters, 
with a view to ascertaining from the latter the terms on which 
they are prepared to end the dispute on the North-East Coast. It 
is probable that the employers will not modify the terms which 
practically have been submitted twice to the men, and each time 
rejected, but it is believed that if offered again slightly modified 
there would be a majority in favour of acceptance, as the quarrel 
of the men with their own officials seems to have been settled. 


The Railway Dispute. 

A further step has been taken by the officials of the 
North-Eastern Railway with a view to bringing to an end the 
differences between the company and the men. The directors 
propose to establish what is described as a Conciliation Conference, 
comprising sixteen representatives ef the men to be elected from 
the adult permanent wages staff, distributed according to the 
scheme set out. The area served by the railwayis to be divided 
into two electoral divisions. Those elected are to meet the officers 
representing the company to discuss ‘the question Of hours and 
wages. The suggestions offered are certainly worthy of the earnest 
consideration ef the men, who will hardly have the sympathy of 





the general public if they reject such fair proposals as are made on 
behalf of the company. 


Shipbuilding. 

The shipbuilding industry is more depressed than ever, 
and it is probable that even when the men now on strike or locked 
out do return to work employment cannot be found for them for 
long. There is no inquiry for new tonnage ; it is not a question of 
price, but it is more due to the fact that there are already too 
many steamers, and that the difficulty would be to find profitable 
employment for the new vessels when they were built. Owners 
cannot be tempted by low prices. Firms which have recently lost 
steamers are not replacing them ; they rather prefer to let the 
insurance money lie in the bank. The owners who have vessels in 
course of construction are in no hurry to have delivery of them ; 
indeed, they are often glad enough when delivery is delayed. An 
improvement cannot be expected until there is some substantial 
improvement in freights, and it is practically certain that a return 
of the strikers to work will not bring with it a revival of the ship- 
building industry. 


Cleveland Pig Iron. 

The market for Cleveland pig iron is in an altogether 
anomalous condition. The movements of prices are quite dis- 
organised, and prospects are rendered most uncertain by the 
operations of the speculators. A “squeeze” is still in progress, 
and knowing that they have the ‘‘ bears” in a corner, the holders 
of Cleveland warrants are making them pay heavily for not cover- 
ing. Legitimate trade is much hampered by the demoralised 
state of the warrant market, and no one will buy who can put it 
off. An early end to the ‘‘corner” is expected, when there is 
certain to be a collapse in prices, which for No. 3 are inflated. 
Buyers are waiting for this drop, but it may not become a fact for 
some weeks yet. Anyone who buys Cleveland No. 3 pig iron at 
the present time is compelled to do it, and cannot wait. The 
quality of Cleveland pig iron that is most wanted just now is 
No. 3, and it is very scarce for prompt delivery, makers having no 
stock. The price of No. 3 is abnormal, it has been raised 
considerably, while the quotations for other qualities have 
been almost stationary. Usually No. 3 is half-a-crown below 
Nu. 1, but now No. 3 is the dearer. Business in No. 3 on Wednes- 
day was done at 54s. 6d., whereas No. 1 was at 54s., but in some 
cases No, 1 was sold as No. 3. For Cleveland warrants buyers 
have offered up to 56s. 6d. per ton this week, the highest figure 
this year by a good deal, for prior to this week the top price was 
52s. 9d. The results of the ‘‘ bears’” operations of late have been 
disastrous to themselves, for they have had to buy at prices rang- 
ing from 50s. to 57s. to fulfil contracts which they made at 48s. to 
49s, per ton. The regular trade has suffered greatly by these 
operations, which have intensified the depression. No. 4 Cleve- 
land foundry iron can be bought at 50s. 6d., No. 4 forge at 48s. 6d., 
and mottled and white at 48s., and these qualities are rather 
plentiful, whereas No. 3 is scarce with makers, and holders of 
warrants are not ready to part with them as long as the “‘squeeze” 
is in progress. 


Hematite Iron. 

The business that is being done in the hematite iron 
market is small, but it is genuinely legitimate ; no one speculates 
in hematite in the same way as is the case in Cleveland iron, for 
there is no stock in the public stores with which to operate. Any 
changes in the prices of hematite iron in this district are, therefore, 
due to the actual state of trade. Makers have no stock, for they 
have taken care to reduce the output as the demand fell off, so 
that hematite iron, has not accumulated. For mixed numbers 
East Coast hematite pig iron 57s. 6d. per ton has been quoted ail 
the week, and it is thus relatively cheaper than No. 3 Cleveland 

ig iron. Rubio ore is nominally at 15s. 3d. per ton ¢.i.f. Middles- 
rough. 


Stock of Cleveland Pig Iron. 
All the iron that Connal’s now have im the public stores in 
this district is Cleveland, and all but 25 tons of that is of No. 3 
quality, and that 25 tons is ordered out. On Wednesday the 
quantity of Cleveland pig iron in the public stores was 69,772 
tons, an increase for the month of 2788 tons. 


Pig Iron Exports. 

A fair delivery of pig iron on export account from the 
Cleveland district is reported, but the shipments are far below 
those which had to be recorded in the spring of last year. Up to 
the 13th they reached 51,066 tons, as compared with 54,006 tons 
last month ; 62,706 tons in May, 1907 ; and 55,166 tons in May, 
1906, all to 13th. 


Manufactured Iron and Steel, 

Little that is satisfactory can be reported in connection 
with the finished iron and steel industries. There is a fair 
business in steel rails on export account, and the firms producing 
these are very well occupied, but the prospects for the plate and 
angle manufacturers are very poor. Nevertheless, the ‘ onsett 
Works are running more fully this week, and the South Durham 
Steel and Iron Company has re-started three plate mills at the 
Stockton Malleable Works, which have been idle for several 
weeks. Manufacturers will not reduce their quotations because 
they think they will be no better off in the way of securing 
orders. Steel and iron ship plates are at £6 5s. ; steel ship 
angles, £5 17s. 6d. ; iron ship angles, £7 ; iron bars, £7; steel 
bars, £6 10s. ; packing iron and steel, £5 10s. ; steel hoops, £7, 
all less 24 per cent., f.o.t. Heavy steel rails are at £5 lds. 
net, f.o.b. 


Coal and Coke. 

The general depression in trade does not extend to the 
coal trade ; it isin a healthy and very active condition, notwith- 
standing that there is a falling-off in the home consumption, but 
this is more than counterbalanced by the briskness in the foreign 
demand. There are heavy shipments, and these are likely to con- 
tinue. The colliery owners are hardly able to meet the large 
demands made upon them, and very little coal can now be had for 
early shipment, al] that can be raised being already sold. The 
spring trade has been extremely good. st steam coals are 
advanced to 14s. 3d. per ton, seconds to 13s., and small to 7s. 6d., 
all f.o.b. Best gas coals are at lls. 3d., and Durham unscreened 
bunkers at 10s. 3d. to lls. Coking coal is in good request at 
10s. 9d. per ton, and the demand from abroad for it is very heavy. 
It pays better to sell the coking coal than to make it into coke. 
Foundry coke is at 18s. per ton f.o.b., and medium quality is at 
16s. 3d. delivered at the Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

THERE has been no improvement since the last report in the 
genera! state of trade in Scotland. Railway returns prove that 
the movement of goods and minerals has been contracting, so that 
actual business is now reflecting the reduction of orders which has 
teen experienced for some time. The condition of matters is, of 
course, aggravated by the dispute in the shipbuilding industry, 
and the possibility of a further large dismissal of workmen, should 
the ballot prove adverse, tends to cloud the outlook. In the larger 
centres of population the building industries have sustained a very 
decided set-back, and this tells unfavourably on the foundry and 
other branches. Some relief is being obtained by manufacturers 
in cheapening coal, but the opinion is gaining ground that the 
general level of wages will have to be reduced as a preliminary to 
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a revival in the manufacturing trades. Against this the work- 
men’s unions are expected to offer strenuous opposition. There 
are at present over 15,000 houses empty within the municipality 
of Glasgow, and half as many more in the suburbs, and unfortu- 
nately the number of the unemployed appears to be on the 
increase. 


Contest between “Bulls” and ‘‘ Bears.” 

It can scarcely be said, as far as warrants are concerned, 
that there is a free market in pig iron at present on the Glasgow 
Exchange. The current business has consisted this week mainly 
of a contest between the ‘‘ bulls” and the ‘‘ bears” for the means 
of settling their commitments day by day. Those who are short 
of iron have had to pay extreme prices for Cleveland warrants for 
some time, and on one or two days this week the difference 
between the views of buyers and sellers as to the value of warrants 
has been remarkable. On Tuesday, for example, while buyers 
were offering 50s., sellers refused to part with their iron under 57s. 
per ton. Since last report business has been noted in Cleveland 
warrants at 51s. 74d. to 52s. 44d. for cash, 49s. 7d. and 49s. 6d. for 
delivery in one month, and 48s. 2d. to 48s. 4)d. three months. 
There has been nothing done in Scotch warrants, and Cumberland 
hematite warrants have also been inactive. 


The Business in Scotch Makers’ Iron. 


An additional furnace has been put in blast in Scotland, 
and there are now 77 in operation, against 91 at this time last 
year. Up till now the makers have been producing iron to meet 
orders in hand, but the state of business is now so bad that there 
is not unlikely to be a considerable addition to stock. At 
present prices of special brands it is held that the iron- 
masters run practically no risk in producing iron for future 
use. Advices from America are to the effect that the pig 
iron market there is quite disorganised, there being a diffi- 
culty owing to the inadequate demand of arriving at fixed 
values. While the demand has slackened here, the values 
of Scotch makers’ pig iron are generally steady. Monkland, 
No. 1, is quoted at Glasgow 60s.; No. 3, 56s. 6d.; Carnbroe, 
No. 1, 61s.; No. 3, 57s.; Clyde, No. 1, 63s.; No. 3, 58s.; Gart- 
sherrie, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Summerlee and Calder, 
Nos, 1, 64s. 6d.; Nos. 3, 59s. 6d.; Langloan, No. 1, 68s.; No. 3, 
63s. ; Coltness, No. 1, 68s.; No. 3, 63s.; Glengarnock, at Ardrossan, 
No. 1, 64s. 6d.; No. 3, 59s. 6d; Eglinton, at Ardrossan or Troon, 
No. 1, 59s. 6d.; No. 3, 56s. 6d.; Dalmellington, at Ayr, No. 1, 
61s.; No. 3, 56s.; Shotts, at Leith, No. 1, 65s.; No. 3, 60s.; Carron, 
at Grangemouth, No. 1, 68s. 6d.; No. 3, 60s. 6d. per ton. A 
Glasgow firm is reported to have sold for shipment to Italy from 
May to September 5000 tons of American No. 3 southern pig iron 
at several shillings per ton below what it could have been obtained 
from this country. It is not thought likely that business of this 
description can often be repeated, and yet the state of the Ameri- 
can market at. present may not unlikely afford opportunities for 
competing with our makers abroad. 


Exports and Imports of Pig Iron. 

The shipments of pig iron from Scottish ports in the 
past week amounted to 5306 tons, against 7304 in the correspond- 
ing week, showing a decrease of 1998 tons. There is now a total 
decrease in the shipments since the beginning of the year amount- 
ing to 44,858 tons. The arrivals in the past week of pig iron at 
Grangemouth from Middlesbrough and district amount to 6773 
tons, being 1538 tons less than in the same week of last year. 


Finished Iron and Steel. 


The malleable iron trade is very dull, orders being so 
scarce that makers are unable to keep their works going anything 
like full time. Home demands are all too easily met, and the 
foreign business is generally being carried off by continental 
makers, who somehow can accept terms that would mean a decided 
loss here. Crown bars have been quoted £6 10s., less the usual 5 per 
cent. discount for delivery in. the Clyde district. It is understood, 
however, that business has been done below that figure. The steel 
makers report some fresh inquiries from the Far East, out of which 
business may possibly come, but there is no improvement in the 
trade generally. There has been some readjustment of steel prices. 
The absence of orders for shipbui!ding material, which in past times 
has really proved the staple of the steel trade, makes a vast differ- 
ence to the state of employment at the works. 


Engineering and Boilermaking. 


The state of trade in some of the engineering branches is 
very unsatisfactory, but some special departments have fair 
employment, while others are busy. Locomotive builders and 
makers of sugar-crushing machinery have been doing well, and in 
some other special lines there is a good deal of activity ; but the 
prospects of the marine engineering department are at present the 
reverse of cheering. Some good orders for stationary boilers have 
been received by Glasgow firms. 


The Coal Trade. 


There is a good volume of business in the coal trade for 
the season. Notwithstanding the decline in business generally, 
the coal shipments in the last week or two compare quite favour- 
ably with those of this time last year. Prices are also remarkably 
steady. At Glasgow Harbour steam coal is quoted 10s. to 10s. 6d., 
ell 10s. 3d. to 10s. 9d., and splint 10s. 3d. to lls. per ton. At 
Leith best screened navigation coal is quoted 10s. 3d. to 10s. 6d.; 
second quality, 9s. 3d. to 9s. 10d.; washed treble nuts, 9s. 9d. to 
10s.; doubles, 9s. 6d.; and singles, 8s. 9d. to 9s. per ton. ‘There 
has been comparatively little change in the values of house coal, 
but contracts for coal for manufacturing purposes for a few weeks 
have been accepted at a reduction of 6d. per ton. Supplies are 
accumulating in some quarters, and everything points in the 
direction of reduced prices. The demand of the coalmasters fora 
further reduction in wages to the extent of 25 per cent. is now in 
the hands of the Conciliation Board. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

AFTER a fairly good week, each port giving good average 
totals, the condition of business seems to harden, and if quota- 
tions linger at 16s. they are often found touching 16s. 6d. more 
frequently. It was remarked this week on ’Change, Cardiff, that 
concessions were difficult to obtain, and few would be surprised to 
see a higher figure quoted, especially now as contracts are 
beginning to be applied for. This week the Dutch naval authori- 
ties are inviting tenders for the supply of 10,000 tons best steam 
coal. Inquiries are also being fei for a large supply of locomo- 
tive coal to the Belgian Government. The quantity needed is 
572,000 tons, and, in addition, other coals totalling 187,000 tons. 
Last week Newport exported nearly 70,000 tons coal, Swansea 
77,932 tons. 


Latest Coal Quotations, Cardiff. 

Best large steam, 16s. to 16s. 6d.; seconds, 15s. to 15s. 9d.; 
ordinary large steam, 14s. to 14s. 6d.; drys, 15s. 9d. to 16s.; 
ordinary, 13s. 6d. to 14s.; best Monmouthshire black vein, 14s. 3d. 
to 14s. 6d.; Western Valleys, 13s. 9d. to 14s.; Eastern Valleys, 
12s, 9d. to 13s. 3d.; other sorts, 11s, 9d. to 12s. 6d.; best house 
coal, 17s. 6d. to 18s. 6d.; seconds, 15s. 6d. to 16s.; No. 3 Rhondda, 
19s. 6d. to 20s.; through, 16s. to 16s. 6d.; No. 3 smalls, 12s. to 
12s, 6d.; No. 2 Rhondda, 12s. to 12s. 3d.; through, 10s. 6d. to 
10s. 9d.; smalls, 8s. 3d. to 8s. 6d.; best washed nuts, 14s. 6d. to 
lds.; seconds, 13s. 6d. to 14s. 6d.; peas, 13s, to 13s. 6d.; seconds, 





12s. 6d. to 18s.; best small steam, 9s. 9d. to 10s.; seconds, 8s. 3d. 
to 8s. 9d.; other smalls, including drys, 6s. to 7s. 6d. Patent 
fuel, 16s. 3d. to 17s. 3d. Coke: Furnace, 16s, 6d to 17s. 6d. ; foundry, 
ordinary, 19s. to 22s.; special, 26s. to 28s. Pitwood, 18s. 3d. to 
18s. 9d , ex ship. Bull and bear operations in the market are said 
to be active, and on ‘Change are said to affect business operations 
considerably. The current opinion on ’Change is that tonnage 
has been coming in plentifully, and at Newport, > erent, has 
affected western coals, though leaving eastern and No. 2 Rhondda 
unaffected. Small coals moving irregularly was one comment, 
with the addition that parcels had changed hands at 10s. for 
bunker qualities, and cargo qualities at 8s. 9d. 


Anthracite. 


The comment on Change, Swansea, this week has been a 
qualified one; the tone generally satisfactory, the improvement 
in tonnage assisting in the improvement. Demand for Swansea 
Valley large noticeably heavy. Red vein still not showing much 
life, and quotations not strong. Rubbly culm and duff no im- 
provement; steam generally steady. Latest prices :—Hand- 
picked malting, large, 25s. to 26s. ; second, 21s. to 22s. net ; big 
vein, 18s. 6d. to 19s., 24 per cent.; red vein, 12s. 9d. to 13s. 3d., 
less 24. Machine-made coals: Cobbles, 22s. 6d. to 23s. 6d. net ; 
French nuts, 22s. 6d. to 23s. 6d. net; German nuts, 23s. 6d. to 
24s. 6d. net. Machine-made beans, 22s. 6d. to 23s. net; 
screened beans, 14s, 6d. to 15s. 6d. net ; peas, the same ; rubbly 
culm, 5s. 9d. to 6s., less 2i ordinary duff, 3s. 6d. to 3s. Yd. net. 
Other coals: Best steam, 16s. 9d. to 17s. 3d., less 24; small, 8s. 
to 8s. 6d., less 24 ; No. 3 Rhondda, 20s. 3d. to 20s. 6d., less 
23. Patent fuel, 14s. 3d. to 14s. 6d. Chartering active for coast- 
ing destinations, with rates a trifle firmer. 


Iron and Steel. 





There are now signs at Dowlais and other great scenes of | 
industry that the long depression in the steel trade 1s on the point | 
of ending. So far, it is not so much displayed in consignments as | 
in the activity of the several branches at the works. For some | 
time, as recorded in these columns, there has been a stream of | 
important consignments of iron ore, principally from Bilbao, with | 
an occasional one from Almeria, and now there is a steady increase | 
in imports of pig iron, Middlesbrough being put under contribu- | 
tion. This week consignments.came from Barrow and Garstang of | 
over 11,000 tons. On Tuesday 1500 tons came into Newport from | 
Grimsby. The progress at the Dowlais Works is uninterrupted. | 
Up to the present one furnace only is complete, and it presents a | 
novel aspect to the observer who has been accustomed to 
bricks and mortar, for steel enters very largely into its 
construction. The mills are to be similarly employed, 
and an aggregate of 5000 tons of rails a week is anticipated. 
‘lhis week 1480 tons of rails were despatched to Marmagva | 
from Newport. Two consignments of steel billets came in 
from Antwerp amounting to 75 tons, also a quantity of hoop iron. 
At the Metal Exchange, Swansea, this week the following were 
the official quotations : Big iron hematite, mixed numbers, 61s. 6d. ; 
Middlesbrough, 55s. cash, 50s. one month ; Scotch, 56s. 6d.; Welsh 
hematite, 64s. to 65s.; East, 61s. to 62s.. No steel rail quotations, 
but Siemens steel bars were given out at £4 12s. 6d., and Bessemer 
from £4 lls. 6d. to £4 12s. 6d. Iron ore, Cardiff and Newport, 
Rubio, 143. 3d. to 14s. 9d. 


Tin-plate. 

A good week of make and shipment is recorded. The 
works turned out 96,673 boxes. Shipments showed the large total 
of 161,325 boxes, leaving stocks at 127,794 boxes. In the Llanelly 
district satisfaction is expressed at the fact that by having tin-plate 
works and steel works in close and rigorous control close at hand 
they are exceptionally placed. There has been a spurt ¢f good 
trade followed by a period of inaction, but prospects remain 
favourable, though tin-plate bars continue low. Latest quotations: 
—Ordinary Bessemer, 12s. 74d.; Siemens, 12s. 74d. to 12s, 9d.; 
wasters, lls. 9d. to 11s. 104d. C A. roofing sheets, £9 to £9 2s. 6d. ; 
big sheets for galvanising £9. Finished black plates, £9 10s. per 
ton. Block tin, £138. Other quotations :—Copper, £57 ; lead, 
£13 10s.; spelter, £20 5s.; silver, 244d. per oz. 


Increase of Dumping. 

Newport, which is the leading port for dumping in Wales, 
shows a large increase this year so far over the imports of 1907. 
In 1907 the total imports were 25,263 tons. This year they have 
been steadily advancing. In February they were 6077 tons ; in 
March, 1883 tons; and in April they advanced to 25,263 tons. 
Last week there was an important import headed general, one 
from Antwerp, 500 tons ; pr one from New York, 1000 tons. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

BUSINESS continues slow in all departments, and there are 
no indications of improvement. The poor condition of the raw and 
finished iron trade causes quotations to show increasing weakness. 
At a recent meeting of the Steel Convention it was stated that the 
demand for semi-finished steel had been fairly good, consumers 
covering their demand till the end of June. The majority of the 
State Railway contracts have been given out now, but they are 
rather lower than those of the previous year. Numerous orders 
have come in for light section rails, and from abroad a good 
demand for heavy rails was experienced, but Russian competition 
is very keen in this article, and has been influencing prices. 
There was a slight improvement in the inquiry for sectional iron, 
but consumers generally show much reserve, because they fear 
trouble among the labourers in the building branches, and also 
because the opinion prevails among purchasers that prices will be 
further reduced before long. The output of Siegerland iron ore 
has been reduced 20 per cent. for the second quarter of present 
year, the blast furnace works limiting their purchases considerably. 
The hardware and cutlery trades are in an unsatisfactory con- 
dition, employment having for some time past been steadily 
decreasing, and prices have gone down until they are just covering 
the costs of production. 





The Iron Trade of Silesia. 

Accounts given of the Silesian iron industry state the 
mills and factories to be, on the whole, well employed. At the 
wire mills orders extend to August, and in other branches regular 
occupation is secured for the next two months. On the plate 
market the heavier sorts are far more neglected than sheets, and 
prices, too, have shown more stiffness in the sheet trade. The 
rail works are in a tolerably good condition. 


List Prices. 

The following are the official quotations of the Diisseldorf 
*Changefrom April 24th, 1908 :—Raw iron ore, M. 12°30 to M. 13°75; 
roasted ditto, M. 18 ; Nassau red iron ore, 50 per cent. contents, 
M. 14 to M. 14-50 per ton at mines ; spiegeleisen, M. 85 to M. 87 ; 
Rhenish-Westphalian forge pig, M. 74; steel iron, M. 76; German 
Bessemer, M. 80; basic—free place of consumption—M. 64:80; 
Luxemburg forge pig, M. 52 to M. 52°80; Luxemburg foundry 

ig No. 3, M. 54, free Luxemburg ; German foundry pig No. 1, 
ir 76; No. 3, M. 71; German hematite, M. 80; good merchant 
bars, M. 105 to M. 110; steel plates, M. 125 to M. 130; sheets, 
M. 124 to M. 130; iron wire rods, common quality, M. 182, all per 
ton, free at works. 


The Coal Market in Germany. 





Changes worth — have not taken place on the 
German coal market since the last report. In Silesia deliveries. of 


te 
coal in the first two weeks of April were 51,800 t. lower than j 
the same month last year, and total deliveries in Apri tle 
77,350 t. lower than in 1907. During the period from the 16th t, 
30th April 50,560 t. less have been delivered than last year whil 
the decrease in deliveries for the month of April amounts to66 200, 
only. In the last two weeks of April 129,820 t. coal’ Were 
delivered, compared with 180,380 t. in the same period of 1907, 
Shipments in coal during the firsc four months of this year an 
959,300 t. as against 1,011,430 t. last year, the decrease ‘in output 
of coal so far having thus been 52,130 t. 


Qu'et Trade in Austria-Hungary. 


This has been rather a dull week, little disposition haying 
been shown to purchase iron and steel, either raw or manufactured 
A weak tone has been noticed generally, and a reduction jn the 
prices for bars and for heavy plates has been resolved upon, The 
girder prices are not likely to change for the present. In the 
engineering and bridge-building department a slackening off jy 
demand could be felt, but orders previously booked secure a fair 
employment for the immediate future. Demand and consumption 
in the Austro-Hungarian coal trad remain satisfactory, the sugar 
mills purchasing heavily. The coke trade moves on quietly, 


Belgian Iron Industry. 

There is absolutely nothing to report this week in connec. 
tion with the Belgian irontrade. Quotations continue to show a 
decreasing tendency, although they are so low already that they 
hardly cover the costs of production. In those departments where 
quotations have been fairly well maintained until now, makers 
show the greatest willingness to grant concessions, but buyers are 
more reserved than ever, and only place very small orders as a rule, 
April is a very busy month usually, but this year demand must be 
said to have been insufficient in all branches. Bars in basic are, 
on an average, sold at £4 lds. f.o.b. Antwerp. In the rail depart- 
ment a passing briskness was noticeable last week. The plate 
trade shows much weakness. A marked downward movement can 
be reported from the Belgian coal market. 


Fire in a Russian Machine Factory. 
On April 26th a fire broke out in the Obucho Works in 
St. Petersburg, destroying the arms factory, as well as the armour 
plate shops. ‘The less is estimated to amount from five to seven 
million roubles. 





AMERICAN NOTES. 
(From our own Correspondent.) 
: New York, May Ist. 

If the Sloss-Shetlield Steel and Iron Company of Alabama 
decides to sell its 100,000 tons of accumulated pig iron, it will 
precipate a condition of things against which the United States 
Steel Corporation has been fighting for months. Under its 
guidance a pool, or something like it, was formed some time 
ago, in which Southern pig iron makers were interested, 
which was designed to prevent a collapse in prices. 
Whether there is to be a general breaking away from low prices 
is a matter which will probably be determined within a few 
days. The only hope entertained in smashing prices is to induce 
a general buying movement by which the accumulated stocks at 
furnaces can be disposed of, and thus a stimulus artificially 
imparted to the pig iron industry. It is a question whether such 
a buying movement can be stimulated by merely low prices. It 
would appear that there must be a legitimate demand for goods 
and supplies before the mills and foundries will become large 
purchasers. The entire situation is full of uncertainty, and to the 
producing interests of apprehension. There is nothing of an 
encouraging nature at present, and the buying that is dove is 
merely to cover most pressing necessities. A vigorous effort is 
being made to prevent any break in prices. Only afew good-sized 
orders have been placed within a week. The Pittsburg Coal 
Company awarded a contract for 200 all-steel coal mine cars, and 
the Government at Washington have ordered twelve steel! tug boats. 
Some of the big car builders are offering inducements, in the way 
of very low prices, to railroad companies to add to their rolling 
stock, but the railroad companies, as a rule, would like to see their 
present rolling stock more fully employed before ordering new and 
expensive cars. ‘ 

More structural and fabricated material is being ordered at present, 
and a moderately improving tendency in this department is develop- 
ing. The largest consuming interests, namely, the railroads, are 
still hanging back. The copper market follows London influences 
very promptly. There is increasing pressure to sell copper in 
Europe from Japanese sources, which is reflecting adversely on 
this market. ‘The 25,000,000 lb. of Japanese copper have to be 
reckoned with. The copper exports for the first twenty-six days 
of April were 24,646 tons. The sales for May are regarded as very 
uncertain. é 

The larger copper manufacturers report an improving retail 
demand during the past week. The policy of exporting metal 
from the country as much as possible to steady prices here does 
not seem to have the desired effect. The electrical companies, 
which have been looked to to make heavy purchases, are unable or 
at least unwilling to do so on account of the low condition of the 
market for securities. The lowest price for Lake is 128c., and 
for electrolytic 124c. Large arrivals of tin have just taken place 
on both Atlantic and Pacific coast. The tin mills are active, and 
this constitates a good source of demand. The tin-plate manu- 
facturers are now running to practically full capacity, and gal- 
vanised plates are wanted about as fast as they can be furnished. 
There is also an improved demand for lead. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. HutcHINSON AND Co., railway contractors, 63, Albion- 
street, Leeds, having decided to re-establish their head offices in 
London, have taken offices for that purpose at 3, Victoria-street, 
Westminster, 8. W. 

WeEareinformed that Max Schorch and Co., Limited, Rheydt, have 
opened a branch which is carried on in the name of the Schorch 
Electrical Company, 35, Basinghall-street, London, E.C., Mr. 
Walter K. Rothenburg having been appointed general manager 
for the business in England and the Colonies. 


EverEtr, EDGCUMBE AND Co., Limited, of 87, Victoria-street, 
Westminster, have found it necessary to make considerable exten- 
sions to their works at Hendon, and also to add to the personnel of 
the company. They have, accordingly, secured the services of 
Mr. Patrick Hamilton, formerly manager of the electrical depart- 
ment of Messrs. Kelvin and James White, Limited, who has joined 
the board of directors of the company. 








ConTRacts.—Among the orders recently received by Willans 
and Robinson, Limited, may be mentioned eight separate orders 
for surface condensers. These vary in size from about 6250 1b, per 
hour to 100,000 Ib. per hour—two sets of the latter size being 
ordered by the Corporation of Glasgow. Some are of the ‘‘( ontra- 
flo” type, and some of the vacuum augmenter type.—The 
stone depositing hopper barge Mirim, built Lobnitz and Co., 
Limited, Renfrew, for Messrs. 8. Pearson and Son, Limited, West- 
minster, was successfully launched on the 9th inst., and left for 
Para on the 12th inst.—The Avonside Engine Co., Fishponds, 
Bristol, has received orders for three side tank locomotives for 
Japan; and one Jarge side tank locomotive with cylinders 20in. by 
24in.. ten wheels, eight: wheels coupled, for Australia. 
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STEAM GENERATORS. 


19,940. September 6th, 1907.—IMPROVEMENTS IN STEAM GENE- 
“"aarous, by Russel Aitken, 116, Piccadilly, London, 8.W. 

This invention relates to that type of steam generator which has 
front and rear headers connected together by water tnbes. In 
carrying this invention into effect water tubes are employed which 
are of sutlicient length to pass through and extend the necessary | 
distance be yond the outer walls of each header, and the water 
tubes are passed through holes in both walls of each header and 
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But the ends of the tubes are internally 
thickened and shaped conically. Into each of the thickened ends 
a dise or fire tube plate is fixed. The dise is formed with an 
annular flange extending laterally from the tube plate and formed 
externally conical to fit tightly the internal conical thickened ends 
of the water tubes. Fig. 1 is a vertical cross section of the 
generator. Fig, 2 a section through part of one header showing 
one of the water tubes and several fire tubes fixed. Fig. 3 is an 
end view of one water tube. The arrows indicate the circulation 
of the gases. — A pri/ 22ad, 1908. 

25,034. November 12th, 1907.—IMPROVEMENTS IN STEAM SUPER- 
HEATERS FOR STEAM GENERATORS, by Joe/ Nicolaus Stern, of 
Seardsjogatan 7, Falun, and Hugo Theodoi Till quist, of Malms 
kilnadogatan 26, Stockholu. 

Thisinvention relates to steam superheaters for steam generators 
of the type wherein superheating tubes are situated in the steam 
space of the hoiler. The engravings illustrate one form of this 
invention applied to two different types of steam boiler. In both 
the cases given the steim superheater consists of two groups of 


fixed by expansion. 
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combustion tubes, which are fastened at the one end in one 
end plate of the boiler, for instance the front, while at the other 
end they are fastened in the wall of a connecting chamber or 
header situated in the steam chamber, besides which each of the 
Broups of tubes is surrounded by a larger tube, extending between 
the end plate and the connecting chamber or header and com- 
ae with each other through a tube situated near the 
cheat chamber. The combustion gases enter first into the 
Pa ~ and pass through them, the connecting chamber and the 
Yep to 4 flue, u smoke chamber, or economiser—as shown by 
by = P. The steam in the steam chamber enters—as shown 
y the arrows P—through an opening in the mantle tube and 
pen through that tube, the connecting tube C, the mantle tube 
lee a tube E, to the dome from which the steam, thus super- 
wit, ’ apy to the motor or the motors which are to be driven 
Mahents he seen, the steam and the combustion gases move in 
a pa ee to each other, whereby the superheating power 
att es ustion gases is better utilised. As is shown in Figs. 1 
attach: 1 steam superheater is oe Sh in each case by loops 

ched to the inside of the cylindrical wall of the boiler, and 











Fig.4. 





which do not present any obstacle to the expansion and contraction 
of the superheater in its longitudinal direction. The superbheater 
can thus expand and contract without giving rise to injurious 
strains, with consequent loosening around the combustion gas pipes 
at their ends. The mantle pipes are joined at their ends to the 
end plate and to the connecting chamber respectively in such a 
way that there can be no question of any loosening arising there in 
consequence of the expansion and contraction. —A pril 22nd, 1908. 


ELECTRIC FURNACE. 


24,807. November 8th, 1907.—ELEctric Furnace, by Hmilien 
Alphonse Omer Viel, of 9, Rue Pillet-Will, Paris. 

The present invention has for its object an electric furnace 
particularly applicable to the fusion of metals and reduction of 
metallic oxides, It will be seen from the accompanying engraving 
that the device consists of a fusion crucible Jined with carbon. It 
is enclosed in a metal case, in which are orifices for the insertion 
of the electrodes. ‘The characteristic feature of the new invention 
is that the casing of iron plates is utilised for the formation and 
support of the electric magnetic body, which serves to blow the 
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are into the interior of the furnace. Soft iron cores are situated 
in recesses in the walls of the crucible and are surrounded by coils. 
These cores are, by means of bolts and plates, secured to the 
casing with which they form a magnetically conductive mass. The 
cores are cooled by the circulation of water. A conductor con- 
nects the coils of the two electro magnets together. One of these 
coils is connected to a regulating rheostat, which is in turn 
connected to the negative pole of the source of current, the 
positive pole of which is connected to the other coil. The 
carbon electrodes are preferably carried on supports movable 
in guides enclosing the adjusting screws. The holes for the 
insertion of the electrodes are provided with insulated sleeves. It 
is stated that the utilisation of the metal casing of the crucible for 
the formation and fixation of the body of the electro-magnets 
effects economy in the construction of the latter, whilst at the 
same time it increases their magnetic intensity and their proximity 
to the furnace electrodes. —A pri/ 22nd, 1908. 


ELECTRIC MOTORS. 


6034. March 13th, 1907.—IMPROVEMENTS IN SINGLE-PHASE 
ALTERNATING CURRENT Motors, William Cramp, 7, Brazen- 
nose-street, Manchester. 

In single-phase alternating-current motors of the multipolar 
series type it is well known that difficulties arise in connection 
with the possibility of obtaining good commutation and power 
factor when the machine is required for high-voltage circuits. 
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This invention has for its object the minimising of such difficulties 
by combining a multipolar series alternating-current motor with a 
single-phase static transformer in such a way that the material 
forming the stationary part—or field magnet—of the motor, may 
also be made to form part of the transformer. Thus, the voltage 
and current of the armature are related to the voltage and current 
of supply by the ratio of transformation, which is so chosen as to 
minimise the difficulties mentioned above. Referring to the 
engraving it will be seen that the brushes are connected to the 
coils A, and in this circuit any desired regulating apparatus may 
be placed. The coils A form the secondaries of a transformer of 
which the coils B are the primaries, the latter being connected to 





the supply. There are three other illustrations ; in every case the 
arrangement of the core and coils is such that when the armature 
circuit is open very little flux will pass through the armature by 
the pole pieces, but when the armature circuit is closed more fiux 
will be defiected through the poles. The function of the coils A 
in all cases is the same—viz., they encircle limbs of the stator or 
field magnet, which in parallel with the path through the arma- 
ture and the limbs carry the fluc set up by the main coils B. The 
flux which thus oscillates in the coils A inducesin them the E.M.¥. 
necessary to set up the armature current, and it is the interac- 
tien between this current and the flux issuing from the limbs 
which causes the torque on the motor armature. — A pii/ 22ad, 1908. 


21,811. October 2nd, 1907.—IMPROVEMENTS IN AND RELATING TO 
THE CONTROL OF ELEOTRIC Motors, Benrather Maschinen fabril: 
Actien-Gesellschaft on Benrath b Diisseldovrf. 

The object of this invention is to prevent series and compound 
motors from attaining an excessive speed. When lifts are operated 
with such motors for instance, excessive speed may arise when a 
heavy load is being lowered with the reversal of the direction of 
the current instead of breaking current, or when with mechanical 
braking the brake fails. One method of preventing excessive 
speed of the series motor is to provide external excitation or to 
employ an additional shunt field. This shunt excitation may only, 
however, be kept weak, because the advantages of the series 
motor with respect to the speed in unloading would otherwise be 
lost. With careless control in spite of the auxiliary winding the 
possibility is not excluded that the motor in the lowering of a 
light load is supplied with power current, in which case, when its 
speed has increased sufficiently, it will run as a generator on 
account of the weak field, and not exert any great breaking action. 
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This defect is removed in the present invention by a method 
whereby the coil of an electro-magnetic switch of high re- 
sistance is connected in parallel with the starting resistance 
of small amount connected in series with the armature. - 
So soon as the limit speed is reached, the whole of the 
starting resistance remaining in circuit is disconnected, and 
therefore the high resistance of the coil of the automatic 
switch alone is in series with the armature, so that in the 
present case, with simultaneous action of the mechanical brake, 
the speed of the motor is limited. The electro-magnetic switch, 
when closed, completes the motor circuit at A in such a way that 
the current flows through the armature and the resistances, or a 
part of the same not adapted to be short-circuited, and also the 
switch and the field parallel to the switch and the inserted 
resistances, or a part of the same, and in series with the armature 
lies a coil of the switch, which itself, or in combination with an 
inserted resistance, possesses a high ohmic resistance. The 
tractive power of this coil falls with increasing electromotive 
reactive force of the armature and becomes zero, when the 
reactive force has become equal to the line potential. On reach- 
ing a predetermined speed the switch breaks the starting motor 
circuit at A, and the high ohmic resistance of the coil is placed in 
series with the armature and the line so that the coil or the 
inserted resistance throttles the line potential. At the same time 
the circuit of the brake releasing magnets is broken at the contact 
B, so that the mechanical brake comes into action and holds the 
gear fast for so long until the speed of the gear haus sufficiently 
moderated that the reactive electromotive force is sufficiently 
reduced to permit of the electromagnetic switch again closing the 
circuit. Sometimes a coil D is provided in parallel with the 
armature, and t isso connected as to oppose the magnetisation 
due to the other coil.— April 22nd, 1908. 


ELECTRICITY. 


26,834. December 4th, 1907.—IMPROVEMENTS IN APPARATUS FOR 
PropucInG HIGH-FREQUENCY ELECTRICAL DISCHARGES, Th: 
Synchronous Static Company, of 223, Douglas-luilding, Los 
Angeles, California, U.S.A. 

This invention relates to means for producing high-frequency 
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‘Line Wires 


ectrie discharges by the use of either alternating or Cdirect 
urrent. One object of the invention is to provide in su_ h an 
apparatus induction means for producing the discharge which will 
also operate as a transformer when on alternating current to supply 
energy by induction from the supply line to the charging circuit. 
Other objects are to provide for energising the interrupter of the 
discharge apparatus withcut direct connection of the apparatus to 
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the line. Also to provide inductive means which will operate 
efficiently both on alternating and direct-circuit connections, and 
further, to provide sufficient induction in the charging circuit to 
give the requisite charge to the condenser without producing such 
impedance as to prevent flow of sufficient current from the line to 
give the full output of the apparatus. The engraving shows one 
form of the apparatus with the switches in the position for alter- 
nating current working. For operation on direct current the 
contact A is moved out of the operating position, leaving the 
interrupter in contact with the back contact B. The top fine- 
bladed switch is also turned down on the lower contacts. There 
are three claims and five illustrations. —A pii/ 22nd, 1908. 


GAS PRODUCERS. 


8512. April 12th, 1907.—IMPROVEMENTS IN PRODUCER GAS 
GENERATORS, by George Frederick Chutter, of Farnleigh, 
Rockingham-road, Kettering. 

The object of this invention is to make an improved generator 
working with an upward and downward draught through the fuel, 
the generator being adapted to produce clean gas from bituminous 
coal, or other fuel containing tar, or other volatile products. It 
will be seen from the engraving that the air and steam enter the 
generator at a point about half-way up its vertical height. The 
fuel above this tine is under a process of distillation, and is being 
converted into coke or its equivalent before it falls into the lower 
part of generator, wherein a clean gas carbonic oxide is made. To 
carry out the invention an ordinary casing is used lined with 
refractory material and standing on a water seal. At half-way up 
there is a complete ring of air and steam holes. Its action is as 
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follows:—When gas is drawn off from the outlet, either by the 
suction stroke of an engine or otherwise, the air and steam enter 
the fire, as shown by the arrows, and pass down through the fire 
to the space below the grate. Any smoke or tarry products are, 
therefore, burnt out of it, id est the gas. In the intervals between 
the suction strokes air and steam enter the generator and ascend 
into the fuel contained in the upper part by natural draught or 
otherwise, thereby supporting combustion and distillation of this 
fresh fuel and converting it into coke or its equivalent before it 
falls into the lower part, and allowing a clean gas to be made free 
from tar by the passing of air and steam through the incandescent 
fuel. It is not intended to make “suction ” gas in the upper half 
of generator. The upper half makes coke. The coal gas flames, 
soot, tar, and products of combustion made in the upper part may 
escape into the air or may be drawn off from the outlet and burnt 
in any situation, or for any purpose where heat is required, and 
where there is no objection to the tarry products, but this is 
optional. The preparation of the fuel for making “suction” gas 
in the lower half of generator is the proper function of the upper 
half of generator.— A pri/ 22nd, 1908. 


FUEL ECONOMISERS. 


13,32 June Sth, 1907.—IMPROVEMENTS RELATING TO FUEI 
EcONOMISERS, by William Heywood, of 5, Vicar’s-road, 
Shepherd’s-lane, Leeds, and George Porteus, of 39, Hunslet 
New-road, Leeds. 

The object of this invention is to provide an apparatus which, 
hesides being continuous in its air-excluding action, shall at the 
same time permit of an uninterrupted view of the chains, or s3me 



































part or parts of them, by the attendant, thus enabling him im- 
mediately to detect and correct any temporary stoppage of the 
chains, and so prevent any possibility of the solidifying and 
subsequent burning of the chains. For these purposes the inven- 
tion consists essentially in adapting the movable plate or cap, 
having a cross-shaped chain hole, for use in conjunction with a 
freely-sliding air-tight stuffing-box and gland. Each pair of chain 





openings is fitted with a fixed frame, preferably cast in halves, 


secured together by transverse bolts, and having a central boss, in 
which is mounted an adjustable screw connection to the overhead 
gantry. This frame is formed with a tubular sleeve with suitable 
length over each chain opening, each sleeve being fitted with and 
held together by an external steel liner, which is turned to fit the 
gland. The plate or cap, having a cross-shaped chain hole, is 
provided with a correspondingly hored or packed sleeve, so as to 
form a stuffing-box, into which the gland fits closely to form an 
air-tight joint. As the chain rises on one side of its overhead 
supporting pulley the movable stufting-box is lifted by the scraper 
rod to the highest point of its traverse, an air-tight joint being 
continuously sauaiaed between the stuffing-box and its gland. At 
the same time the chain falling on the opposite side of the pulley 
permits the stuffing-box to fall by its own weight to its position of 
rest upon the top of the gland, the air-tight joint being still 
retained, and the chain being clearly visible between the top of 
the stuffing-bos and the gantry.—A pri? 22nd, 1908. 


MISCELLANEOUS. 


5246. March 9th, 1908.—IMpRovED Device ror Use i Start- 
ING GAS AND OTHER INTERNAL COMBUSTION ENGINES, by 
Harold Laughton, 73, Clarence-street, Sheffield. 

This invention deals with what are known as self-starters. The 
invention consists in dispensing with the horizontal plug tap placed 
above the non-return valve, as shown in Carr’s Patent No. 3829 of 
1904, and substituting a screw-down valve in a position below the 
non-return valve, which, when closed, shuts off the force of the 
explosions in the cylinder, and the resulting heat from the non- 
return valve and its surrounding parts. The complete device 
consists of a cylindrically-shaped body having a cylindrical branch 
projecting from one of its sides, and screw-threaded internally to 
receive a screw. This is bored through its centre longitudinally 
to receive the shank of a stop valve, which is opened or closed 
upon its seating by turning a handle. Upon the upper face of the 
body is a serew-threaded nipple terminating with a short tubular 
part, which forms a support for a non-return valve provided with 
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a depending guide pin, and a winged guide above ; the part A 


has passages cut through its walls forming means of communica- 
tion between the valve chamber and a conduit B below. The 
valve is enclosed within the funnel, which is screwed upon the 
nipple O. The method of working is as follows :—The ordinary 
means of ignition being heated as is usual, the crank of the engine 
is set to an angle of 65 deg. or thereabouts to the connecting-rod 
on the expansion stroke, and the stop valve being open, the 
requisite quantity of the liquid or spirit is poured into the cup at 
the top, and it passes down through the passage B and the 
cylinder. The crank is then moved round, say, to 90 deg. which 
draws in air to form the explosive mixtture, the crank is then 
brought back into its original position at 65 deg., producing com- 
pression in the cylinder, which closes the non-return valve. By 
means of a rod passed through the eup the valve is pressed down 
so as to open the passage to the cylinder and apply a light to the 
top of the cup, and after a full explosion has occurred the screw- 
down valve is closed. When used upon an engine having electric 
or magnetic ignition apparatus, the crank is operated as stated 
and the desired quantity of spirit introduced, starting may then 
be effected by causing a spark inside the cylinder.— A pii/ 22nd, 
1908 
19,793. September 4th, 1907._-IMpROVEMENTS IN Drivine PoL- 
LEYS, by Otto Hartmann, of 48, Hilderlinstrasse, Stuttgart, 
Clermany. i 
This invention relates to improvements in driving pulleys which 
are composed of two cone-shaped parts over which the belt passes, 
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According to the present invention the entire surface of the cones 
forming the driving pulley is set with sliding means whereby the 
transmission appliance may be displaced thereon with very little 
frictional loss, The engraving shows a pulley made according to 
this specification and fitted with a centrifugal governor. The 








driving pulley consists of two cones which penetrate into on 

another at the points.and may be displaced in one another jn be 
suitable manner when running, for instance, by means of the 
weights of a centrifugal governor sliding on guide bars, whereh 

the diameter of the running path of the belt or the like may M4 
altered. The cones are mounted on a shaft which runs in bearings 
and are returned by aspring out of their actual position into ih 
normal position. In accordance with the invention the surfaces 
of the cones are also provided with sliding or slipping devices, 
These consist, in the present example of construction, of rollers op 
cylinders. According to the method of using such cones a field 1. 
left unprovided with slipping devices between each two similar 
fields provided with slipping or sliding devices of the one cone, for 
the — of suitably set fields of the other cone. Instead of the 
rollers radially extending, endless bands may be provided which 
running over rollers, move with the belt on its displacement.  [t . 
claimed that this arrangement has the special advantage that belts 
of rectangular section, such as those generally used, may 
ployed. — A pri? 22nd, 1908. 
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SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


884,477. SuHart Brarine, W. LL. R. Emmet and EB. Ip 
Schenectady, NT; Ussiguors to Geneval Electric Co 
Corporation of New York,— Filed August 23rd, 1905. 

This is a device for supplying oi] under pressure by the centri- 
fugal action of a revolving collar on the shaft. The fifth claim 
runs as follows :—The combination of a bearing, a means of supply- 
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ing lubricant thereto under a suitable head, a shaft, and a sleeve 
which is free to float longitudinally of the shaft, and by its rota- 
tion to create a hydraulic pressure that constantly maintains an 
annular body of lubricant between the sleeve and bearing to 
dampen the vibrations of the shaft. There are twelve claims, 
884,510.. ASSISTANT CYLINDER FOR STEAM ENGINES, /. 
Lovekin, Philadelphia, Pa.—Filed November 16th, 1906 

The invention consists in an auxiliary or assistant cylinder fora 
valve of a steam engine consisting of a cylinder E having annular 
ports H H! and connecting ports /, a piston I working in the 
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884,510] 


cylinder and controlling the ports, a cylinder and piston valve 
for controlling the direct supply of steam from the valve chest to 
the cylinder E, and a connection between the piston E and the 
valve of the steam engine. The object in view is the same as that 
of the now well-known Joy assistant cylinder. There are twelve 
claims. 

884,625. Invector, W. I. Stirling, St. John, New Bi unairiek, 
Oanada, assiqnor to H.R. McLellan, St. Soha, New B 
Canada, —Filed June 3rd, 1907. 

This invention consists in the combination with the working 
chamber having separate foreing and lifting overflow discharge 
ports, of an auxiliary waste chamber having communication with 
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the working chamber only through these ports, valves for the ports 
and an operating mechanism for the valves placed outside the 
working chamber in the waste chamber and having the operating 
steth extending through the walls of the waste chamber, whereby 
the said stem and operating mechanism are entirely free from 
steam and water pressure when the valves are closed. ‘There are 
six claims. 








Ir is stated in the North German Gazette of April 5th 
that early this summer some new express engines will be started on 
the line from Berlin to Hanover, and it is intended to run the 
entire distance, amounting to.157°8 miles, without a stop. It will 
thus be possible to shorten very considerably the time spent on the 
journey. The average speed will also be raised to 56 miles an 
hour. Hitherto the longest run in Germany without a break 4 
been on the line from Munich to Nuremberg, a distance of 18. 
miles, On the line from Hamburg to Berlin there is now only.& 
single stop to change engines at Wittenberge, and with the new 
type of locomotive it will soon be possible to run the entire 
distance withont a break. 
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INDIAN RAILWAY ECONOMICS. 

“THE SHORTSIGHTEDNESS OF PARSIMONY, 
AND CONCLUSION. 

Tus bencfits promised by this first step in decentralisa- 

‘will be landlocked, and this first lesson in economy 
wm away if the policy making for the highest 
efficiency 10 railway management, resulting — pt 
interference 10 high places, is not accompanie y a 
shifting of the centre of gravity downwards, step by step, 
in the apportionment of powers and responsibilities to the 
yarious members of the controlling staff. To attempt 
anything approaching a comprehensive analysis of railway 
ficers’ multifarious duties, or to point out where 
. jioration should be sought in respect of every 
amelora . 

articular section, would lead us too far afield, but the 
chief impediments which block the smooth and rapid 
despatch of business require brief notice. 

The first thing demanding attention is the reduction of 
correspondence. Under the * secretarial system, now 
in vogue, nothing can be put in motion without written 
instructions from the highest authority, which instruc- 
tions, in order to reach the executive and be translated 
into action, must filter down “through the proper 
channel "—often a long chain of offices, every hnk in 
which arrests progress by acknowledging receipt, and 

ing on the orders in freshly drafted form. ‘hus we 

tind the manager inditing an oficial communication to his 
chief engineer calling for an estimate, and after the lapse 
of a week the recipient, finding the numbered and 
recorded letter on his table—possibly in a room removed 
from the manager's office by a one-brick wall only—in 
turn drafts an identical request to his deputy engineers-in- 
chief who—seated also next door, and after the loss of 
another week—call in writing on their district engineers 
forthe estimates, who again in their turn—with another 
week gone--write to their subdivisional officers, who, 
finally, and with a fourth week wasted, summon data on 
whieh te frame the estimates from such subordinate over- 
seers or clerks of works as may be dotted about their sub- 
divisions. Every yard of the same toilsome road 
has to be retraced before the manager gets what 
he wants, and the scheme is lucky if the eight or 
ten weeks thus wasted do not stretch to three or four 
months by the further introduction of cross references in 
interdepartmental inquiries at any or all of the links in 
the chain. This brings the curtain down on the first act, 
and when rung up for the second we find the sanctioned 
estimate starting downwards once more on its weary 
march, suffering on this journey a pronounced enhance- 
ment of the delay, owing to all and sundry having to be 
officially informed, lest, par example, cither locomotive, 
or trafhe, or stores, or audit officers—any one of whose 
right to be fully advised has been inadvertently over- 
looked—arrest progress, on the grounds of absence of 
official intimation, by, say, delaying the dismantling of an 
ashpit, or declining to furnish ballast trains, or refusing 
ihe supply of tools and plant, or withholding credit of 
funds respectively. Act 3, with the work in full swing, 
discovers the same furor scribendi raging—oflicers and 
subordinates in every section inditing uumbered and 
numberless official letters, having the honour to inquire 
the whys and wherefores in respect to every petty 
detail touching their interests, until, finally, a haggard 
district engineer, responsible for the construction, breaks 
down under the fusilade, and stops his work pending a 
reconsideration de novo by all concerned of the entire 
scheme ; or, if more fortunate, or more hardy, triumph- 
antly completes the job to everyone's satistaction, not 
because of, but in spite of, all this interdepartmental 
criticism and advice. One result of this unwieldy system 
is the constant exceeding of estimates by reason of the 
breeding of newly found wants as the work proceeds; 
hence the estimate—designedly a cut-and-dried pro- 
gramme under which all interests have been duly con- 
sidered before ground is broken—in practice thus often 
fails to maintain the character for thoroughness, in the 
endeavour to retain which all this official correspondence 
has been let loose. When the work is finished the care- 
worn estimate has to face yet one more tedious return tramp 
to headquarters, saddled this time with the additional bur- 
den of a weighty “ completion report,” laden with explana- 
tions, good, bad, or indifferent, in respect to the diversity 
between forecasts and actuals, and the poor thing, 
challenged at every station and often retracing its steps 
to gather more “explanations” and “information,” at 
length is vouchsafed decent burial in the manager's files 
—its death number carefully recorded as have been its 
multitudinous life numbers in many an office on the line 
during its laborious career. The same cumbersome cor- 
respondence obtains in every branch—nothing can be 
done without recorded letters which must invariably be 
filed and classified and acknowledged and copied and 
referred to with due regard to the feelings and venera- 
tion for the traditions of the recording angel—the babu 
who holds the motive power of all this business in the 
hollow of his hand. In addition to letters, there are the 
“returns,” whose name is legion; progress reports, com- 
pletion reports, tools and plant lists, statements of stores 
and analyses of working for the preparation of statistics 
bearing units in terms of mileage, number of passengers, 
tons of freight, gross and net earnings, accidents, vital 
records, stati, labour, rates and fares, and ratio of per- 
centages which all and every bear in co-relation—and 
these are but some of them! The fact that busy and 
harassed railway officers are sometimes late with their 
returns, and that a progress report occasionally limps to 
its destination months ufter the completion report for 
€ same work has accomplished its journey and been 
ally filed, is scarcely surprising. Such a misfortune is 
doubtless a bit of a shock to the recording babu, who, 
Owever, overcomes the discrepancy, entirely to his own 
Satisfaction, by interpolating and placing the tardy docu- 
The in its true and proper resting place on the file. 
8 paper work calls for wholesale reorganisation. The 
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system claims advantages where transfers are frequent, 
memories short, and both inconsistency and want of uni- 
formity stand as reproaches against which the bravest 
shrink from exposure, but recorded correspondence and 
statistics represent, after all, but means to an end, and 
although a superlative contemporary history of railway 
working—prodigious in its capacity for details—is thus 
being written day by day, the time and attention this 
office work occupies stand condemned as out of all pro- 
portion to its ultimate utility. 

The next desideratum, namely, the investiture in all 
holding respousible positions of personal powers will 
evolve automatically in succession to the obliteration of 
this complex epistolary system. Another idol« to be 
shattered is uniformity. Just as we saw that secretarial 
strivings after monotone contracts produced not har- 
mony, but discord, so do we find a worship of types and 
prototypes stultifying in the practice of railway manage- 
ment and making. Given certain broad lines as data for 
guidance, there is no reason why six district engineers 
should not build six bridges of six intrinsically different 
designs spanning six nullahs practically identical in cross 
section. In fact, there is every reason why they should, 
for, the personal equation being brought into play, 
emulation and a deep personal interest in their work 
would serve to bring out the very best qualities of the 
engineers. The data would be represented by limit in 
cost and adaptability of the designs to the purpose in 
view ; the submission of plans prohibitive in cost, weak 
in detail, or otherwise faulty would be checked by rejec- 
tion on the part of the chief engineer. This seems so 
obvious as scarcely to call for mention; yet few railway 
engineers in India can point to buildings, or culverts, or 
engine sheds, or what not, and say, “These are my 
creations, from foundations to parapets or roofs.” In 
traffic working the same uniformity is the eternal guiding 
star, and the railway public who approach a district 
traffic superintendent with overtures possibly beneficial 
to the railway as well as to themselves are met with a 
negative unless chapter and verse can be quoted in 
support. Even in the locomotive department, where 
regard for types is admittedly much more essential to 
general efficiency, district officers complain of too strict 
an adherence to typical methods. In short, a strictly 
mechanical system stands in need of leavening with the 
human element. 

Individual responsibility, then, beifig the keynote to 
eventual economy, it follows that the advantage is worth 
purchasing by a liberal and sympathetic regard for the 
interests of the staff. But any attention which may from 
time to time have been paid to this matter has been so 
spasmodic in character, that the sops thrown to Cerberus 
have but tended to emphasise the grievances suffered by 
raising false hopes in anticipation of more generous, and 
finally just treatment. That railway officers and subordi- 
nates in India are, as a body, discontented with their lot 
is notorious—that short measure is meted out by Govern- 
ment in return for unswerving integrity and unsparing 
devotion on the part of the former to railway interests, 
often at the sacrifice of health and private prospects 
and occasionally of their lives—is undeniable, and the 
practical ignoring of the general tendency in the case of 
the latter to eke out a badly paid and unrequited career 
by resort to illegitimate sources of addition to their 
emoluments can but be accounted for by a certain supine- 
ness born of a natural and very proper hesitation and 
delicacy experienced in confronting the possible conse- 
quences of a self-created situation, conceivably doomed 
to prove unjustifiable, subsequently, under an investiga- 
tion of the indictment. The countless memorials sub- 
mitted by the staff for better pay, higher pensions, more 
elastic leave rules, adequate provident funds, full com- 
pensation for loss in exchange, and a fluent scale of pro- 
motion—to mention but a few disabilities—fall, more or 
less, on deaf ears, owing, seemingly, to the fallacious con- 
viction of the authorities that because supply balances 
demand, therefore all is well. Yet integrity has an 
acknowledged market value, and if the Indian Civil 
Service carries handsome emoluments because a judge is 
arbiter of vast interests in which he may have no legiti- 
mate personal concern one way or the other, the sub- 
jection of his judgments to revision by higher authority 
notwithstanding, the Public Works Department and 
Railway services are commensurately entitled to con- 
sideration as custodians in a great business, the making 
or marring of which depends appreciably upon their 
loyalty, energy and zeal. 

After investing in a large measure of indirect economy, 
by humanising the staff and subordinating the babu’s 
work to a strictly limited and legitimate sphere of action, 
the next step should be the total emancipation of the 
tariffs which at present tend to check the natural growth 
of business by being “protected.” Neither the local 
mercantile interests of the seaport towns, nor the 
individual interests of the different railways serving them, 
can lay claim to a title of precedence over the paramount 
interests of India as a whole. Trade, all the world over, 
has to stand its chance of fluctuations in the routing of 
traffic, which will eventually invariably follow the line of 
least resistance in seeking an outlet, and anything corre- 
sponding to a factitious stimulus—applied with a view to 
its conduct through artificial channels—is foredoomed to 
ultimate disturbance as clashing with the natural laws of 
political economy. The Government of India, in the 
restricted sense of being interested in the financial 
success of the railways owns them all, and no prescrip- 
tion the competing railways may entertain to a share of 
the export traffic of the country, on the basis of a fair and: 
equable allotment of the business—still less on the 
grounds of a licence to grab what freight they can from 
neighbouring lines—can, in the long run, be expected to 
stand firm. Such fierce competition in America has in 
many instances led to the compromise of amalgamation ; 
but in India, the amalgamation having been virtually 
accomplished by State ownership on an extensive scale, 
a too free rein given at any time to counterplot would, in 
a sense, represent a house divided against itself, and the 





railway companies may therefore be trusted to keep 
abnormal rivalry within bounds in self-defence, under the 
menace of a renewal of interference by the State. Hence, 
the Government of India may safely relinquish perennial 
control over rates, and abolish the prescribed maxima 
and minima. Many instances of prodigal activity could 
be quoted as the outcome of this interference; but one 
will suffice. Some two years ago the East Indian Rail- 
way coal-laden wagons, running from Calcutta to the 
North-west, were deprived of a return load of grain for 
export which they had carried up to the time when a 
re-adjustment of rates on the Bombay, Baroda, and Central 
India Railway had the effect of diverting the down grain 
traffic to the western port.- As the Bombay lines had no 
coal or other commodity to carry up, they ran empty 
wagons north to receive the down load of which they 
weie depriving the E.1.R. Both systems obviously 
suffered trom locked-up capital in the concrete shape of 
empty wagons, and the export trade and coal consumers 
suffered in having to bear almost doubled transport 
charges to cover this empty haulage. The E.I.R. had 
the better title to the business by running loaded wagons 
northwards in place of empty stock, as did the Bombay, 
Baroda, and Central India Kailway ; and had they been 
in a position to quote rates independently of the Govern- 
ment standard minimum, they would have secured the 
business, and the energy would not have been wasted: 
Bombay would, of course, have had to relinquish its gain 
in this particular item of business, but against this the 
sign plus would have appeared in the accounts of the 
wheat and coal trade ot the country generally. The 
dispute was, we believe, eventually settled by some sort 
of compromise, but its very inception points to the: 
natural flow of traftic sooner or later asserting its right to 
freedom from factitious interference. Besides, there is 
business enough for all, even as matters stand, and if a 
withdrawal of State control over the tariff has the imme- 
diate effect of inducing a re-adjustment of traffic routing 
injurious to some railways, the - development of - the 
country’s trade will before long serve to fill up any voids 
thus temporarily created. 1t is, moreover, a generally 
accepted fact (which, however, the Chambers of Com- 
merce will be slow to acknowledge) that the export trade 
can bear at certain seasons a substantial enhancement 
of railway charges, and managers, if given carte blanche 
in quoting rates, could often reap benefits by disregard- 
ing the standard maxima charges, which protits are fore- 
gone under this restriction. Equally, when a sporting 
offer, unfettered by prescribed minima charges, proved 
attractive to a manager, fair business otherwise lost 
might be secured rather than that wagons should stand 
idle, eating their heads off. 

Another source of additional revenue open to traffic 
managers, in many cases, is the substantial and per- 
manent raising of fares, especially the third class. -'I'his 
advice is so directly opposed to the conclusions recorded 
by the special Railway Commissioner who was called in 
some years ago to teach Indian railway managers their 
business, that the subject calls for a few remarks. The 
late Mr. Robertson advised a general reduction of fares— 
not because earnings are lost by the inability of the 
would-be travellers to pay—-not because competing road 
transport undersells rail-borne traffic—least of all because 
inordinate profits stand as a reproach to a monopolising 
means of locomotion, but for the, to our mind, extra- 
ordinarily irrelevant show of reason that because 
both the capital and working cost of Indian railways 
compare favourably with that of English railways, the 
Indian travelling public have a fair claim to not only 
cheaper, but proportionately cheaper transit. One cannot 
but help thinking that the author's pen slipped when this 
amazing statement crept into his report; for that Mr. 
Robertson should have deceived himself into the belief that 
co-ordination exists between the capital sunk on a railway 
and the rates it will stand is scarce conceivable. Operat- 
ing expenses present, of course, a factor, but as a matter 
of common experience, rates are governed by the wealth 
of the populace who use the railway, the trade it serves, 
competition, and many other considerations. An able 
French writer on railway economics, himself a manager, 
once wrote :—* The only system on which to base rates 
is to charge what the trade will bear; any other system 
is no system.” Considering further that the Railway 
Commissioner urged additional expenditure on an 
enormous scale to bring Indian railways up to a very 
much higher standard of efficiency—in the shape of 
American high-capacity stock with heavier rails and 
girders to carry it—before economical working could be 
attained, his recommendations appear to have landed 
him in a vicious circle of argument, thus condensable :— 
(1) Reduce rates because the lines are cheap; (2) add to 
the cost of the lines to render reduction of rates feasible ; 
(3) having converted cheap into expensive lines, reduc- 
tion of rates will no longer be possible, seeing that capital 
outlay must directly govern rates. 

To dig down to the concrete—What is the matter with 
Indian passenger fares? With first-class at but one 
penny per mile, and third-class at something like one 
farthing, the institution of a comparison with rates 
obtaining in England would scarcely lead to conclusions 
favouring further whittling down. ‘Ihe authorities, how- 
ever, quite apart from the exercise of any influence trace- 
able to the report above referred to, have, generally 
speaking, countenanced the lowest possible charges with 
a view to popularising the iron road—a line of policy 
inherited from early times, and doubtless then justified 
by results, but to be regarded, nevertheless, now-a-days, 
as obsolete. The Government of India has, moreover, 
yielded to the clamour of the stupid native Press, which, 
true to its evil reputation of failing to be genuinely repre- 
sentative of native public wants, has :importuned for an 
improved type of carriage—not because the Indian in 
India wants it, but because the Englishman in England 
has it, ignoring; of course, that the Uriental traveller has 
open to nim the same conveniences as are afforded in 
modern Western third-class carriages, should he choose 
to avail himself of them, by the use of the first-class 
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which is vided on all trains at the equivalent of 
English third-class fares. With rare exceptions the well- 
to-do, and even wealthy natives, invariably prefer the 
cheaper transit afforded by crowded third-class stock, 
and distasteful to. them as must be the promiscuous 
social intermixture, the dictates of personal economy 
retain pre-eminence. An individual native’s ideal of 
third-class accommodation would be a vehicle totally 
devoid of upholstery provided only it were reserved for 
gentlemen belonging to his own particular caste sub- 
stratum. The true remedy for this mosaic overcrowding 
would be more trains—say, slow and stopping trains con- 
taining cooly-class carriages to follow the through fast 
mails—raising the fares by the latter, and abolishing the 
anomalous “intermediate” class. Another reason for 
raising fares is the additional cost of haulage introduced 
of late years by a marked acceleration of speed—rendered 
safe only by interlocking the signals and providing other 
expensive appliances—but the best reason of all is the fact 
that the trattic will stand the increase without the shadow 
of a doubt, and that an enormous source of revenue is 
thus being allowed to run to waste. 

The main triangulations of an explanatory survey in 
search of improved financial results and better financial 
credit once traced, the filling in of the offsets and ordi- 
nates represents but a problem in technical detail which 
railway men will not be slow to grasp, provided they be 
given a free hand in this important work. To push feeder 
lines, to canvass for traffic, to simplify through: booking 
of goods by re-editing the goods tariff on a more intelli- 
gible and handier basis, to cheapen signalling and inter- 
locking—the cost of which on some railways is inordi- 
nately high’ and the expenditure premature, to resist the 
irresponsible public Glamour for high-speed and smarter 
rolling stock—save in cases where the travelling public 
are prepared to pay for the luxury, to reduce the volume 
of railway accounts to more reasonable proportions by 
the establishment of a clearing-house, to compress 
inquiries into accidents, and at the same time render 
stricter justice to accused railway servants by the appoint- 
ment of expert justices of the peace specially trained 
in railway working, rules and regulations, to guard 
vigilantly against the temptation to spend capital funds in 
meeting expenditure fairly chargeable against revenue— 
these and many other points will suggest themselves as 
some of the features remaining to be sketched in. 

The Secretary of State for India is now in possession 
of the report prepared by the Special Committee appointed 
to inquire into and advise on Indian railway policy, and 
presumably the result of their deliberations will soon be 
made public. We may, therefore, draw rein by con- 
densing into a brief synopsis the conclusions deducible 
from the review attempted in this series of articles of 
the situation at present governing Indian railway 
economics. 

ConcLusIons. 

(1) The old contract system was too one-sided, and 
opened the door to certain abuses effectually barring its 
re-introduction. 

(2) The State railway system would have been the 
most economical and the most efficient for India, gene- 
rally, had Government seen their way to the provision of 
the enormous funds necessary. 

(3) The new contracts, in order to succeed, must repre- 
sent actual co-partnership, in every sense, between the 
State and the companies who build and work the rail- 
ways, and a spirit of mutual reliance and co-operation 
must breathe through the clauses. 

(4) Only in virtue of (3) proving successful can the re- 
instatement of the Consulting Engineers’ Department be 
considered as finally negatived. 

(5) Much more of the commercial element must cha- 
racterise the calls for tenders, and more elasticity and 
liberality must be displayed by Government in offering 
“ concessions” for new ventures. 

(6) The P.W.D. code must be abolished in respect to 
its application to railways. 

(7) The railway branch, P.W.D., should be severed 
from the parent tree, and an independent “ Railway 
Department” should be created. 

(8) In the administration of the new department, 
decentralisation should be the keynote; the Railway 
Board, strengthened by a seat on the Viceregal Council, 
ind reinforced numerically by several truly representative 
members, should control but not interfere with railway 
management, and—mutatis mutandis—all and every 
railway officer should be invested with full and adequate 
powers. Concurrently the grievances of officers and sub- 
ordinates should be redressed, and their prospects im- 
proved all round. 

(9) The London companies’ boards of directors should, 
equally, relinquish all restraint savouring of petty inter- 
ference over their agents in India. ‘ 

(10) The present system of secretarial correspondence 
calls for replacement by the simplest possible form of 
official communication, and returns and statistics should 
be reduced in volume to the narrowest practical limits. 

(11) “ Uniformity” and “precedence” should be de- 
prived of their fetish worship. 

(12) More flexibility in the goods and passenger tariffs 
would oil the wheels of business, and managers and 
agents should be given a free hand to seize opportunities 
presented by fluctuations in trade. 

(13) The enhancement of passenger fares, generally 
speaking, is justifiable, and a large source of revenue is in 
the meantime being sacrificed. 

- (14) No lapse of surplus balances at the close of the 
official year should be allowed. 

(15) Practically speaking, as much money as can be 
raised could be profitably spent for many years to come 
on Indian railways, the ten millions sterling now annually 
allotted barely sufficing to meet requirements of capital 
expenditure on open lines—nothing remaining available 
for extensions, feeders, and new arterial railways. 

(16) The railway system in the aggregate now pays 
nearly 6 per cent. on sunk capital: the security is un- 
questionable, and there seems to be no reason whatever 





why the City should not come forward if the Secretary of 
State for India will only embark in a bold financial policy. 








12,000 HORSE-POWER STEAM TURBINE. | 


By the courtesy of Signor Franco Tosi, of ieee 
near Milan, we are enabled to put before our readers the 
following particulars and accompanying engravings, | 
illustrating a steam turbine developing 12,000 horse- 
power at normal load, and 14,200 horse-power for a | 
period of two hours. The steam pressure necessary is | 
12 atmospheres—say, 176°4 Ib. per square inch—and the | 
steam is superheated to 300 deg. Cent. It is the first of | 
the three turbines which Signor Tosi has under con- | 
struction for a central station in Buenos Ayres. Its 
speed is 760 revolutions per minute. It is direct coupled | 
to an alternator constructed by the firm of Brown, 
Boveri and Co., of Baden, which gives a three-phase cur- 
rent at 12,000 volts, and a frequency of 25, with cosine 
g 0°8, and is provided with a 220 volts exciter directly 
coupled up to its shaft. A surface condenser is provided, | 
and the steam consumption is, we are informed, 6°30 
kilogrammes per kilowatt hour, which, allowing a kilo- | 
gramme to equal 2°204 pounds, works out to something | 
over 14°1 lb. of steam per kilowatt-hour. The total 
weight of the turbine with its condenser and alternator | 
is 375,000 kilogs.—just over 369 tons. A view of the | 
complete group is given on Figs.1 and 2. The various | 
details of construction of the group and condenser are 
represented on the page opposite, and by Figs. 4 to 23 in 
the Supplement. 

The steam turbine is of the Parsons type, with a low- 
pressure balancer of the Fullagar type. Its designs 
were, however, got out and the turbine itself constructed 
in the works of Signor Tosi. The cylinder is of special 
cast iron, and was cast in the Tosi Works. It weighs in 
all 50,000 kilogs.—just over 49 tons—and is divided into 
two parts horizontally. Each of these parts consists 
in turn of two other parts, the heavier of which 
weighs 19,200 kilogs.—nearly 19 tons. The shaft is of 
forged steel, and we refer to this a little later on. 
A valve body fitted laterally in the cylinder contains 
the main steam valve, which is operated by hand, 
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Tue Excixeer” 


| phery it is sharply throttled, and the 


| the steam, or at least tends to dry it before it 


| the length of the cylinder as far as possible. 


| distributed uniformly over the entire surface of the 
| which are to condense it. 


—_—S—S=. 
The number of rows of blades is such as to allow oth 

small difference of pressure between them, and ni 
fore of a limited velocity of the steam. It ig o| — 
that the steam thus yields up its energy to the ry 
of the rotor under the best possible conditions bec aan 
by reason of the reduced velocity the losses by “ae 
and friction are at a minimum. The minimum tadty 
clearance above the blade ends is 1:8 mm, wie b 
more than sufficient to prevent grazing, whilst it 4 
small relatively to the length of the blades, so that the 
loss owing to escape of steam at the periphery of the 
wheels is a small percentage. On the other hand thie 
loss is not in the least detrimental to efficiency, begin 
as the steam escapes through the clearance at the vm 
) l velocity which it 
acquires generates heat. This causes the superheating of 
acts 
the following blades, thus diminishing the loss wae 
tion; and it is pointed out that, if account be taken of 
the considerable number of blades which the turbine 


| possesses, it will be clear that, owing to the diminished 
| friction resistance, the loss due to the radia! 


: ss , clearances 
is reduced to 'a negligible quantity. 

The exhaust chamber of the turbine is rectangular jn 
shape, and of limited axial dimensions, in order to reduce 
: : It is of con. 
siderable width on the other hand, and almost attains 
the diameter of the condenser in order that the steam 
may pass without eddy into the condenser, being 

. 
tubes 


The rotor drum is made of steel, and was forged in one 
piece. It was supplied in the rough by the Cockerilj 
Works, at Seraing, and was annealed at the Tosi Works 
in a similar way to the casing before beiag finally 
machined. On the low-pressure side the drum is ¢op. 
nected by means of a cast steel head to the forged 
steel shaft by force fit when hot. On the high-pressure 
side the shaft is likewise fitted hot into the drum, and 
the end is provided with a steam chamber in order 
that the shaft head and drum may expand equally, See 
Fig. 3 opposite. The usual practice of this firm with 
other turbines is to have screw flange connections 
between these pieces, but it always uses the steam 
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Fig. 1—PLAN OF TURBINE AND CONDENSER 


while the throttle valve is controlled by a valve gear 
which regulates the quantity of steam admitted into the 
turbine. The turbine shaft is carried in two spherical 
bearings which are arranged for forced lubrication. It is 
connected with the alternator shaft by means of a flexible 
joint which allows of small displacements. Where the 
shaft emerges from the casing at both ends the joints are 
made steam-tight by means of packed grooves. At the 
high pressure a worm is fitted on the shaft which trans- 
mits movement by means of gearing to two vertical 
shafts running at 175 revolutions per minute, to each of 
which is fitted a rotary pump which takes oil by suction 
from a plate tank under one of the ends of the casings 
and delivers it at a pressure of 15 atmospheres. The 
two pumps work in parallel and send the oil into a single | 
pressure pipe, from which it is forced through a cooler to | 
the bearings. A small auxiliary steam pump is employed 
to force the lubricant into the bearings at the start, 
because the main oil pumps only begin to suck oil after a 
speed of one-quarter of the normal number of revolutions 
has been reached. One of the above 175-revolution 
shafts carries a speed governor which controls the distri- 
buting gear slide valve and a safety governor which acts 
on the hand shut-off of the main steam valve of the tur- | 
bine, closing it instantaneously in the event of the speed 
exceeding the normal by 15 per cent. A thrust block | 
fitted at the head of the turbine serves to prevent axial 
movements of the shaft and to take up the axial thrust, 
which is said to be quite small. 

With so much preliminary we may proceed to give a 
brief survey of the most interesting structural parts. 
The cylinder or casing is constructed in such a way as to’ 
resemble a tube as closely as possible in shape. There 
are no steam ways cast solid, these being replaced by tubes | 
and expansion joints in order to avoid all twist, and leave 
the case free to expand. The cylinder, before being bored, | 
was annealed in a special high-temperature furnace, in 
order to remove internal strains due to casting and to 
prevent subsequent deformation. The main valve body | 
already referred to is independent of the cylinder, and | 
rests on the foundation plate. e steam reaching it | 
from the main pipe passes through the throttle valve and | 
is conducted to the cylinder by means of a U-shaped tube | 
so as to allow of expansion. | 


‘completely dry of oil before starting. 


| 13 and 14—by means of the lever E, 
'rod J. The pressure of the oil driven by the piston 1s 


chamber. The total weight of the shaft with blades is 
23,800 kilos.—say, 23 tons. 

The distributing valve gear controlling the steam inlet 
valve is not worked by steam as in the Parsons type of 
turbine, but is actuated by oil at 14 atmospheres pressure, 
which is supplied by the main pumps already mentioned. 
The use of steam requires a very accurate adjustment 
and maintenance of the various parts, especially m 
plants in which the steam is not clean, as a re- 
sult of insufficient purity of the boiler feed water. By the 
use of oil this disadvantage is removed, because all the 
parts are at a low temperature and are well lubricated. 
it may be mentioned that the turbine cannot start if the 
engineer forgets to start the small auxiliary pump 
already described, because steam cannot be admitted to the 
turbine. This prevents injury to the bearings, which are 
Moreover, the 
turbine stops if, for any reason, the oil under pressure 


| supplied by the pumps should fail. 


A point upon which stress is laid by the makers is that 
the speed of revolution of the turbine is but very little in- 
fluenced by the pressure of steam, whilst it is extremely 
sensitive to the steam distribution. This, it is pointed out, 
is of greatimportance in view of the fact that the pressure 
in the boilers continually fluctuates and drops—particularly 
if the stokers are unprepared—at the moment of max! 
mum load, and in ordinary cases causes a noticeable 
diminution of revolutions in the turbine. 

The valve gear is composed of the following parts: 
The inlet valve A—see Figs.10 and 15 in the Supplement 
—is balanced, has a double seat, and is connected, by 
means of a joint, which leaves it free to rotate, with the 
rod of a piston B sliding in a cylinder C, into the lower 
part of which the oil under pressure is admitted or dis- 


| charged by means of a rotary distributor D. The latter 


is controlled by the centrifugal governor R—Figs. 11, }2, 
F, G, H, and the te 


counterbalanced by a spring L. 

In the valve D are provided four longitudinal channels, 
which serve for the passage of the oil under pressure to 
the eylinder C, when the piston B is to be raised ; and as 
many others which discharge the oil from C when b is 0 
be lowered. 
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These channels correspond to the ports made in the 
rotary valve M—Fig. 16—which rotates about D, and 
which by means of the lever P Q—Fig. 15—is actuated by 
the rod of the piston B. The slide valves D and M turn 
in a chamber N which terminates in a tube containing 
oil under pressure, and from which a discharge pipe 
branches oft. 

When correctly adjusted the slide valves D and M 
are in such a position that the admission and discharge 
channels for oil are closed. When the load varies, by an 
increase for instance, the centrifugal governor drops and 
causes D to turn so as to open the channels so that the 
pressure oil enters the cylinder C, the ,piston B rises, 
opeus the valve A, and causes the valve M to turn so as 
once more to close the channels opened by D. The 
valve thus closes in a position corresponding to the 
fresh load, and when adjustment has effected itself, the 
two distributors D and M are found in the same relative 
position as previously, that is, as though they formed 
together a single rigid pin, and the governor rotating this 
pin had directly transferred the valve to its new 
position. 

The regulation, the makers claim, is therefore rapid 
because the valve D opens a large adimission or discharge 
port for oil'so as rapidly to raise or lowerthe piston B and 
the valve A. Itis stable because the valve D, drawing 
after it the valve M, rapidly closes the port previously 
opened, thus preventing over-regulation; it is sensitive 
because the slide D is perfectly balanced by the special 
disposition of its channels, and it is energetic in view of 
the abundant dimensions of the oil piston B, which are 
such as to have a great power available to overcome any 
friction which may develop in the valve gear. 

All the parts of the distributing valve gear are in con- 
tinuous slight oscillatory motion so as to reduce triction 
toa minimum. This motion is produced by the lever G, 
the pivot of which is placed excentrically. 

The cylinder is provided witk a non-conducting layer 
placed beneath its outside lagging, which is con- 
structed in such a way as to be easily dismounted and 
re-mounted without injury. In this way the outside 
losses of heat are limited; greater uniformity of tem- 
perature between the inner and outer parts of the walls 
of the cylinder is secured, and the outside temperature of 
the engine is kept at a low point. 

During the test of the turbine the shaft thrust was 
measured by means of an oil-pressure apparatus shown 
by Fig. 23. It consists of a disc S revolving in the 
chamber IT, to which the pressure oil from the pump is 
taken through a small tube. This disc has a grooved 
gland against the ring U, which is fixed to the cover of 
the apparatus in such a position as to allow the grooves a 
clearance of one-twentieth of a millimetre. ‘I'he shaft 
is dimensioned in such a way as to have aconstant thrust 
in the direction of the arrow “1;” by the action of the 
oil pressure the shaft is thrust in the direction of the 
arrow “2,” but as soon as this movement is started the 
pressure falls, owing to the increased flow through 
the grooves, and the shaft returns in the direction of 
the arrow “1.” This axial movement is, therefore, con- 
tinually repeated. It was found that the pressure at 
which the shaft began to move was three-tenths of an 
atmosphere, so that the thrust of the shaft was 64 kilos., 
and it was considered that the pressure which it exerted 
on its ample thrust bearing was negligible. 

The condenser was constructed by the firm of Tosi in 
accordance with its own special patented designs. It is a 
surface condenser, of such a design as to admit of utilising 
for the boiler feed all the condensed steam, which is 
absolutely pure and free from oil, adding thereto only the 
amount corresponding to the losses through the boiler 


packings, the tubing, &c., which is a small percentage. | 


‘the arrangement of the apparatus will be seen from 
the figures. It consists of the condensation cham- 
ber placed directly beneath the turbine, a_ sub- 
merged air pump, and two centrifugal pumps for 
the water circulation. The turbines are to be placed 
in a long hall having a breadth of 28 m., the floor of which 
is 8°90 m. above ground; and the condenser pumps in a 
hall adjacent thereto at a level above ground of 3°40. 
The former is provided with a 30-ton travelling crane, and 
the second with a10-ton. All the appliances in connection 
with the driving engines of the condenser pumps are 
placed on a gallery at a height of 8°90 above ground 
level which commands a view of the pump room, and 
from which the operation of the pumps can be super- 
vised. 

The condenser body is cylindrical in form and is made 
of sheets hydraulidally riveted. It has a diameter of 
2500 mm. ‘Ihe steam enters from an upper rectangular 
port, subdivided into two currents by passages, the steam 
passing through each of which makes three turns round 
the brass tubes, in the interior of which the circulation 
water flows, the latter likewise making three turns. The 
total surface of the condenser is 1300 square metres, 
consisting of 3770 brass tubes of a special alloy, tinned 
within and without, of an inside diameter of 19 mm., and 
outside 22 mm., and of a length of 3m. In view of this 
considerable length, the tubes, in addition to being carried 
by the Muntz metal tube plates at the two ends, are also 
supported by a third central tube-plate; they are made 
water-tight through the tube plates by means of special 
stuffing-boxes, which prevent longitudinal displacements 
of the tubes, while leaving them free toexpand. The size 
of the steam inlet aperture is 1600 mm. by 2000 mm., and 
under normal circumstances 420,000 litres of steam pass 
through it per minute. 

The gaseous products and the condensed steam are 
inade almost as cool as the temperature of the cold 
circulation water, which allows of extracting them by 
means of a single wet air pump. The inside of the 
condenser body is designed in such a way as to avoid 
noticeable resistances to the currents of steam, and to 
utilise the entire surface of the tubes. The condenser 
body does not rest rigidly on the flooring, but is supported 
by means of three balancing appliances, each of them 
capable of balancing, in addition to its weight, that of a 





part of the tubing and the circulating water. This | 
arrangement is for the purpose of completely relieving the 

turbine cylinder from the considerable load due to the 

atmospheric pressure on the area corresponding to the | 
exhaust, which is about 81,000 kilogrammes, whilst | 
leaving the various parts complete freedom to expand. | 
Naturally this load always exists, but its action is only | 
to compress the connecting flanges between the turbine | 
and the condenser. If, on the other hand, it had been | 
decided—in order to leave the expansion free—to interpose 

an expansion joint of the sliding or flexible type between tho | 
turbine and the condenser, the action of the atmospheric 
pressure would, on the one hand, have counterbalanced 
the weight of the condenser body, but, on the other, have 
stressed the turbine casing, producing a deformation in 
the latter. 

The air pump consists of two double-acting cylinders 
with vertical axes which work in parallel. The operation | 
is as follows—see Figs. 5 and 6:—The piston, in rising, | 
effects suction from below; not through valves which 
would produce resistances, but through an annular aper- 
ture which it opens. In descending it compresses below 
and sucks above; again rising, it compresses above and 
forces the air and water out through the valve plate 
into the chamber above the piston. The clearance is 
small in volume, and even at a very low pressure, i.e., 
about that of the condenser, the yield in volume is said 
to be excellent. The tightness between the suction 
chambers and the corresponding compression chambers, 
as likewise the piston guide, is secured by means of the 
water itself, which is sucked up. This is found to be 
good enough without having recourse to spring packings. 
‘The makers point out that the wear and tear of the 
pistons is very small, owing to their vertical arrangement, 
and claim that the obtainable vacuum is invariable even 
after lengthy running. They also claim that this type of 
pump presents.the advantages possessed by dry pumps 
with slide valve distriLution and equilibrium channels, 
but that it is much more simple and accessible, and 


| double duties of hau 


—=—= 
10 m., and to each is coupled up a continuous-currens 
electro-motor of 440 voltage, with an output of 90 horse 
power, running at 496 revolutions per minute. In th, 
10 m, lift above indicated are included, in addition to the 
condenser and tube resistances, 2°50 m. difference of level 
between the suction and discharge channels. 

The circulation system works, as already stated, }, 
syphonic action. At its highest point is fitted a chambe, 
in which accumulates the air extracted by the sécond 
chamber of the air pump, a small non-return valye being 
interposed. Connection may be interrupted by means of 
a valve operated by a float, which prevents circulation 


| water which is unadapted for feeding and which would 
| afterwards mingle with the condensed steam from enter. 
| ing the air pump. 


To the condenser is attached a valve which automati. 
cally turns the exhaust to atmosphere in the event of 
stoppage of the condenser motors. This valve cloges 
automatically as soon as the said motors resuine their 
normal working. 





ROPEWAY AT A SPANISH MINE. 


In view of the apparently growing interest which many 
engineers are taking in the transportation of material by 
means of ropeways, we feel sure that our readers will by 
interested in the following account of a ropeway at work 
in Spain. It was designed and built by Ropewayg, 
Limited, of Eldon-street House, South-place, E.C.. for the 
Asturiana Mines. The plant is built on the Roe principle 
of single endless os system, one rope performing the 

ing and supporting ropes. Mechani. 
cal haulage of this nature is particularly adapted to hilly 
districts, especially where there are bad or no roads, and 
the illustrations which accompany this article show that 
this is the nature of the district in which the ropeway has 


Fig. i—CHARGING STATION 


always remains at a low temperature; whilst in dry 
pumps, notwithstanding the circulation around the 
cylinders, such high temperatures are reached as to 
render lubrication difficult. 

The double compression arrangement has the further 
advantage claimed for it in that it allows acomplete syphon 
system to be maintained in the circulation water pipes, 
so that the two resistances overcome by the centrifugal 
pump are limited to the internal friction of the pipes 
and the difference of head. It is necessary to extract 
the air accumulating in the higher part of this system, 
as it would increase the resistance to be over- 
come by the centrifugal pump. This air is extracted 
by means of a special pump and an ejector con- 
nected with the second compression chamber of the air 
pump, and this, in the makers’ experience, in no wise 
diminishes the vacuum obtained in the condenser. The 
diameter of the pistons of the pump is 1100 mm. internal 
and 1170 mm.external. The total stroke is 275mm. On 
the pump shaft, which is made in a single piece with the 
two cranks, is connected the rotor of an electric motor. 
This is a continuous current 440 volts motor, and its 
capacity is 80 horse-power at 145 revolutions per minute. 
The normal consumption of power, when once equilibrium 
has been obtained, is, it is said, only 60 horse-power ; 
but the power of the motor was made larger than this 
so as to obtain a good torque at starting, although 
this process may be rendered easy by opening the start- | 
ing valves clearly visible on the drawings. 

The volumetric displacement of the pwup is, further- 
more, abundant for the purpose of rapidly exhausting the 
air contained in the condenser and turbine at the start | 
and of obtaining a good vacuum even in the event of 
infiltrations of air through the stuffing-boxes of . the 
turbine flanges, the suction tubes of the boiler: feed 
pipes, &e. 

The centrifugal circulating pumps work in 


parallel, and 
each of them is capable of effecting the circulation of 
425 litres per minute. They are constructed for a lift of 


| been erected. 


| If the worm is rotated, the 


A contour of the country is given in 
Fig. 7, and from this it will be seen that the ropeway is 
6746 m. in length—approximately 4} miles. It has « 
total fall of 2235ft. in favour of the load, and 80 to 35 tons 
of material are carried per hour. 

The ropeway is supported at the trestles on sheaves 
mounted in groups on balance beams so arranged as auto- 
matically to adjust themselves to varying angles, thus 
distributing the weight of the moving parts evenly over all 
the line sheaves and reducing the wear and tear on the 
rope due to bending and uneven pressure to a minimum. 
Due to the fall of 2285ft., a surplus of nearly 45 horse- 
power above what is required to overcome friction 
is developed. This surplus power is absorbed by 
two water regulators, which, whilst allowing a great 
variation in the speed of the line, keep any speed desired 
constant without the use of friction brakes and attendant 
brakesman. Further to the water speed regulators theie 
is also provided a powerful hand brake for use in stoppin; 
and starting the line. The arrangement of brake and 
regulating gear is clearly shown in Fig. 5, which illus- 
trates the divide station—also an angle station—where 
the line is sectionalised so as to reduce the accumulative 
stresses in the rope due to altitude, which would have 


| been excessive had the line been built in one unbroken 
| section. 


The tension gear for the uppcr section of the line is 
placed at the loading terminal in front of the storage bins 


| from which the ropeway buckets are filled, and consists 
| of a special device which automatically takes up any 


variation in the length of rope due to temperature of 
stretching. This tension arrangement consists of a runwa/ 
or race—Fig. 3—of suitable length along which the 
terminal wheel, mounted on a trolley, is free to travel. 
Wire ropes connect this trolley to the drums of the tension 
winch, which is also fitted with a worm wheel and worm 
about 5ft. long that is placed vertically, and has attached 
at its lower end the necessary amount of deadweight. 
m winds up a certala 
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Fig. 2—HIGH TRESTLE Fig. 3—-TENSION GEAR 


length of rope, pulling the tension trolley and wheel | again equalled the amount of weight on the tension worm. 
towards it, and thus tightening the main rope until the ten- | - The buckets, which each hold 7ewt. of iron ore, run 
sion in the rope is equal to the amount of deadweight fixed | on graded shunt rails under the bins, and are filled from 
at the lower end of the worm. When this point of neutra- | shoots as shown in.Fig. 1. This end of the ropeway 
lity is obtained, further turning of the worm merely lifts | is shown in the engraving Fig. 6. At the unloading 
the balance-weight, owing to its action against the teeth ' terminal a second set of tension gear is provided; for the 
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Fig. 4-A TRESTLE 


rope pulls, thus enabling the outrigged portions to be made 
only sufficiently heavy to take the weight of the moving 
loads and rope. Fig. 7 illustrates the second angle 
station; both of these stations being fitted with graded 
shunt rails, labour is reduced to a minimum. 

One of the features of the line is the numerous long 
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Fig. 5—-ANGLE AND DIVIDE STATION 


on the worm wheel, which, being immovable, acts as a | lower section the race and gear being built directly over the 











Fig. 6—THE TENSION GEAR 


| Spans, many of them exceeding 300 yards. The trestles, 


nut. When under working conditions, the worm is left | bunkers, as can be seen from Fig. 8, page 534, into which | also, in some instances are very high ; for instance, that 
with its central point in contact with the teeth on the | the buckets dump their contents while travelling on the | shown in the view Fig. 2 is 82ft. in height, and is on 
worm wheel, so that should an undue strain come on the | shunt rails here provided. The tension appliances neces- | one side of a span measuring nearly a quarter of a mile— 
main rope, the tension trolley would be free to move sary being placed at the terminals of the ropeway leave | 385 yards to be exact—between the supports. Above, and 


forward, unwinding a certain amount of the tension rope | the divide station already referred to free to become a 
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Fig. 7—PROFILE OF LINE 


on drum. On the other hand, should the rope become ; simple and compact arrangement, only being used as a 
unduly slack, the weight on the worm being in excess of the | brake and regulating point, and, as will be seen in Figs. 
tension on the rope, would drop, turning the drum and | 6 and 9, a very satisfactory structure is obtained, all the 
Winding the tension trolley back until the tension on the rope | gear being self-contained in a main frame which takes the 





the views on page 534, we illustrate general views of the 
line. They clearly show the standard type of trestle 
adopted, these being designed with no piece heavier than 
an easy load for one man to carry over mountainous 
ground. The advantage of this for certain districts is 
obvious. For high trestles, such as that which we have 
just referred to, any height over 40ft. is made up by 
placing a gusset-built base underneath a standard type 
trestle. These gusset bases naturally cannot be sub- 


| divided in the manner referred to. In all there are forty- 


six trestles used in the construction of this ropeway, and 
they have an average height of 9 yards, the minimum 
clearance underneath the buckets being 9ft. The trestles 
are erected on concrete foundations, the amount under 


| each trestle being about 1 cubic yard per leg, that is 


8 cubic yards per trestle. We are informed that the line 
was working in eight and a-half months after the erection 
was commenced, and eleven months after the placing of 
the order. 

































THE ENGINEER 


May 22, 1908 








PIONEER ENGINEERING. 
By FREDERIC SHELFORD, B.Sc. (Lond.), M. Inst. C.E. 
No. ILi.* 


I HAVE now described fairly fully the equipment of an 
expedition, as far as personal needs are concerned. I can 
only trust that the above remarks, based on a long 
experience, may be of use to the inexperienced traveller, 
explorer, surveyor, or sportsman. 

The object to be aimed at is the equipment of an 
expedition in so complete a manner that nothing is found 
wanting when required. There is no royal road to such 
perfection ; the whole scheme must be thought out by 
the chief, in conjunction, if possible, with the other 
members of the party. It is no use to think of things 
which might have been brought when one is at the “ back 
of beyond.” Having dealt with personal needs, I may 
now refer to what may be called the business equip- 
ment. 

At this point we may pause to consider what are the 
possible reasons for an expedition leaving Britain for an 
undeveloped country where it is to undertake “ pioneer” 
work, 

The party may intend to explore and map a country, 
locate aad survey roads or railways, survey and prospect 
a mining concession, or possibly other things. 

In any such case it is necessary to carry tools of some 
description. 

Toots. 

These obviously depend on the nature of the expedition ; 
but amongst others, the following will be required :— 

Wood-cutting knives or machettes.—For the members 
of the party a steel blade some 20in. long with a handle 
and fitting into a scabbard is a handy tool. Alas! it is 
only, I believe, in America that one can get a really 
good machette. However, bush-cutting knives for native 
use may be bought in Birmingham. It is necessary to 
order them ready ground or be prepared to do it on 
arrival. 

: Axes.—The English axe with a hickory shaft is the 
est. 

Shovels, pickaxes, mattocks, Kaffir hoes, African hoes, 
hammers, nails, screw-drivers, chisels, gimlets, bradawls, 
saws, may be carried as required. It is advisable to 
refer to a maker’s catalogue and order the exact kind 
required. It is not generally known that it is not 
enough to order a “spade.” There are probably at 
least twenty or thirty kinds of implements, which can 
all be called “ spades,” so that it is of no use to “call 
a spade a spade” if you want any particular kind. A 
set of carpenter’s tools with a good supply of nails is a 
valuable addition to one’s equipment. The whole equip- 
ment of tools is not a costly outfit. 

INSTRUMENTS. 

This is a very important subject, deserving the greatest 
possible consideration, for it is possible to spend a large 
sum of money on instruments and yet find that the one 
most useful is missing. 

Now, almost all “pioneer” expeditions have to carry 
out some survey work of some kind, so I may briefly 
refer to the— 

Theodolite—The standard survey instrument is the 
theodolite, by which horizontal and vertical angles can be 
measured with precision. The standard theodolite is the 
5in., and may be obtained from any of the well-known 
makers. All are excellent, and, in fact, usually too good 
for the work required of them, as they are usually unavoid- 
ably subjected to somewhat rough treatment. If an 
expedition does not want to measure vertical angles, it 
saves expense and risk of damage to the instrument to 
omit the vertical arc. 

The old solid tripod is hard to beat for rigidity, but 
makers now supply a lighter form of leg which may be 
preferred. Three or four levelling screws is a matter of 
taste ; the former is more scientific, and saves the screw 
threads from “forcing.” The circular compass is more 
convenient than the trough. 

In all instruments the glass diaphragm is more con- 
venient for work abroad than spid.r hairs. The latter 
are liable to damage, and it is not always easy to find a 
spider obliging enough to give a hair of the correct pro- 
portions for instrumental work. Besides, the fixing of 
spider hairs is a task altogether unsuited to pioneer work 
in the field. Makers usually supply one or more spare 
glass diaphragms in the instrument box, so that a broken 
diaphragm may be readily replaced. 

Tacheometer.—If the country is suitable the tacheo- 
meter saves time in the field and much personal labour, 
but the book work in camp or office is, of course, increased. 
Even when one would imagine that the use of the tacheo- 
meter would be impossible, as in a dense tropical forest, 
it has been used with great success. For cross section 
work from a base line it is invaluable, as it saves the 
European from going down the lines himself. In dense 
forest country the lines cut for cross sections are usually 
a mass of tangled branches, which in a hot country make 
progress very wearisome. If the bush cutters can be 
persuaded or taught to cut the lines straight, then a 
tacheometer at the top of the line can be used very 
effectively to give the distance and level of each point. 

Levels.—The old form of “ dumpy ”’ level cannot be sur- 
passed. The most handy size is the 12in., but, curiously 
enough, makers are usually short of this size, probably 
owing to the home demand for other sizes. As a rule, 
the 14in. level is too heavy and has too narrow an angle 
for pioneer work, as readings at short range are liable to 
error owing to the “feet” or “metres” on the staff not 
being visible. The 10in. level is very handy, if accurate 
enough for the particular work required. 

Level staffs.— The old “ Sopwith” staff, invented by the 
writer’s grandfather, still holds its own, although the 
sliding joints may give trouble at first in a hot damp 
climate. There are, however, now other forms of folding 
staff. Painted scales are better than paper scales, of 
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course, but the latter are convenient to carry as spares. 
Whether a staff is divided into feet and hundredths or 
into metres and hundredths, of course, depends on the 
system employed on the survey. The metric system has 
great advantages in survey work. 

Chains.—The old-fashioned link chain has given way 
to the lighter and more accurate steel band. The chain, 
as is well known, may stretch a foot or more after a 
month’s hard wear. The steel band does not stretch, but 
may break. It therefore requires careful handling, and 
spare bands should be carried. The most convenient 
method of carrying steel bands is upon a light iron reel. 
The divisions are usually marked with brass studs. 

Pins.—Steel pins of the usual kind are required for 
marking the ends of chains. It is essential that they 
should be in bundles of ten, neither more nor less, or 
there will certainly be errors of chainage. Every pin 
should have a piece of red tape sewn on to the loop; 
otherwise the loss of pins is certain. 

Poles——The usual survey pole, painted in red and 
white, is a most convenient implement. for marking 
stations. As the freight of 6ft. or 10ft. poles is difficult 
to arrange, these articles are often omitted, but I have 
always found them very difficult to replace. No stick, 
unless iron shod and painted in the same way asa survey 
pole, seems to make a satisfactory substitute. 

Flags.—To mark a distant station flags are sometimes 
required on the poles. These should form a contrast with 
the surrounding'scenery. For instance, in forest country 
a white or yellow flag is the best. Red is useful in open 
country where the sun shines... The great desideratum 
about a flag is that it should move in whatever wind 
may be blowing; otherwise it is difficult to find through 
an instrument. 

Pegs.—As a rule pegs are required to mark stations, 
and the nearest available timber is usually requisitioned. 
It must, however, be remembered that in tropical coun- 
tries pegs usually either decay very quickly or sprout, in 
either case becoming lost for practicable purposes. 

Finders—I have tried numerous experiments to 
obtain permanent marks upon a survey. One method 
was to use fin. galvanised iron gas pipe, with a number 
plate fastened to the top by a copper split pin. The 
difficulty of transport, however, was a serious obstacle. | 
Another difficulty was that the gas pipes were seized 
by natives and converted into guns! The only really | 
permanent marks which has proved successful has been | 
a concrete block let into the ground, with a short iron 
peg embedded in it as a finder. The concrete block is 
marked with lines upon the top, the intersection of which 
is the point required for survey work. 

The theodolite and level are the standard instruments 
for all survey work when accuracy is desired; but under 
some circumstances their use is out of the question. 
For instance, in running a rapid traverse through a 
tropical forest, where, even with the aid of numerous 
bush cutters, it is often only possible, to see LOOft. to 200ft. 
at a time, the use of the theodolite and level is impractic- 
able, as with these instruments a mile of traverse in the 
day would be considered fairly good work. If a speed of 
five or even ten miles a day is required resource must be 
had to less accurate but more expeditious instruments. 

The prismatic compass is useful under these circum- 
stances, and if mounted on legs is a rapid and fairly 
accurate instrument; but the reading of the éard always 
seems to me to be a laborious proceeding, and gives a 
reading which is often more accurate than is really 
necessary. 

I do not think that sufficient importance has ever been 
attached to the use of the miner's dial, which is 
practically unknown to most land surveyors, although 
commonly used in mining work. The author was 
the first to describe its use for land surveys (see 
Minuter, “ Proceedings,” Institution Civil Engineers, Vol. 
cxxxiii., p. 339, for paper entitled “ Railway Surveying 
in Tropical Forests”). This instrument consists of a 
large compass with dial marked from 0 deg. to 360 deg., 
and a long magnetic needle. There are back sights and 
fore sights, or if desired a telescope can be fitted. The 
instrument is capable of rapid adjustment of level by 
means of a ball and socket joint and a circular spirit 
level. The whole is mounted on the usual tripod legs. 
With this instrument horizontal angles may be read to 
half a degree, and it may be thus used for any rapid 
survey work. In running a traverse with this instru- 
ment, the shortest lines may be measured, and the error 
of the instrument, being always read with reference to 
the pole, is non-cumulative and the errors balance 
each other, whereas with a theodolite the error is cumu- 
lative. With a theodolite one false or inaccurate reading 
destroys the whole traverse, while with a miner’s dial 
one or more bad errors in reading have little or no effect 
on the work. 

The plane table is another instrument of the same 
kind, allowing of rapid work, but as it involves plotting of 
the plan in sztu it is not always convenient. 

The pocket compass is still more rapid if properly con- 
structed, but being smaller is not so accurate as the 
miner’s dial. The pattern known as the Royal Geographi- 
cal Society's pattern is very convenient. In this 
instrument the card revolves and is read with reference 
to a mark on the side. Personally, I always fit the 
instrument with back and fore sights, and have used it for 
many miles of survey. It can be placed on the top of a 
stick of 1}in. diameter stuck into the ground, and may 
thus be used as a prismatic compass, although less accu- 
rate. Half-a-dozen observations, perhaps quite accurate 
enough, may be taken with-the miner’s dial or pocket 
compass while the surveyor is setting up a theodolite. | 
In fact, with a pocket compass the surveyor can take | 
observations as fast as the chainman can chain. | 

Rapid levelling is a much more difficult matter than | 
rapid planning, and, as a rule, it is best to carry a spirit | 
level through the traverse. If the leveller cannot keep 
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None of the usual hand levels are very convenient 
Abney’s level is. ingenious, but its use is attended with 
difficulties in the case of a traverse. It is more useful 
for cross section work. The same may be said of all 
inclinometers, or hand levels. Bellamy’s hand level is an 
improvement, but it, like others, cannot do more than 
measure vertical angles or slopes, and the horizontal 
measure must be taken and the slopes plotted to obtain 
a section, which is then of doubtful accuracy. Leyellin 
over long distances with such instruments is out of the 
question. 

The use of the aneroid is only practicable in special 
cases. For taking cross sections over steep ground it is 
invaluable, but when used over a long period of time its 
indications are complicated by atmospheric disturbances 
In temperate climates its use is prohibited by the rapid 
changing of atmospheric pressure, but in the tropics the 
atmospheric pressure is so constant that good aneroid 
work may often be done over short distances. To obtain 
any real accuracy, however, it is necessary to have a 
second observer stationed in camp plotting the atmo. 
spheric changes at stated intervals. There is usually 
a diurnal wave of fairly regular intensity in tropical 
countries. 

Changes of temperature affect both the movine and 
the stationary instruments. Aneroid observations rare}y 
check well with the levels obtained afterwards by spirit 
levelling, although occasionally they come out very well, 
However, for rapid cro:s section work, or for measuring 
the height of considerable elevations, the aneroid is a 
very useful instrument where the spirit level may be 
tedious or altogether impracticable. 

Measuring wheels, or “perambulators,’ should be 
briefly referred to. These are very useful for measuring 
distances roughly, saving the trouble of chaining. A form, 
of wheel commonly made with a worm gearing to work 
the counter isnot very durable. Dirt gets into the wor, 
and it soon wears out and ceases to count. Messrs. 
Cooke and Son made a form of measuring wheel for ime 
which has proved successful. This is a strongly-built iron 
wheel, held in a fork with a handle attached. The revo. 
lutions are counted by a‘ Veeder” cyclometer, which is 
unaffected by dirt. The whole wheel, in fact, is simply 
the front wheel of a bicycle, minus the rubber tire. j 

System of measurement.—U,on the system of niea- 
surement adopted depends the ealibration of all instru. 
ments, but the choice of the system may be left to the dis. 
cretion of the surveyor. The metric system is by far the 
most convenient, if there are no other reasons against it. 
The objection to any system other than that of miles and 
chains is the conservatism of the ordinary Briton. The 
standard of length which a Briton understands, and 
after generations has had ingrained into him, is the mile. 
It takes some years for the ordinary man accustomed to 
the mile, to become used to think in kilometres. The 
change can, of course, be effected in time, but it takes a 
long time. Given, then, the mile, the chain naturally 
follows, because there are 80 chains to the mile. One 
can, of course, be bold and make 100 chains to the mile, 
each chain being 52°8ft. long, but the chain then becomes 
too short for practical purposes. In India the 100ft. 
chain is commonly used, but it again does not fit 
into the mile. There is nothing more vexatious 
than to find the distance of one place from another 
is only known in so many thousands of feet, and to be 
compelled to divide by 5280 before one knows the dis- 
tance in miles. For instance, to be told that from a town 
A to a town B has been measured and found to be 
768,240ft., or 7682°4 s ations of 100ft., is not very helpful, 
whereas the more usual expression of 145} miles is 
immediately understood. The whole of these difficulties 
pass away if the metric system is used—if only people 
would get accustomed to the kilometre, and remember 
that it is roughly five-eighths of a mile. 

Photographic equipment.—No expedition is complete 
without a photographic equipment. For recording 
scenery, native customs, the types of natives encoun- 
tered, the features of the country, or the progress of the 
particular work upon which the expedition is engaged, a 
photographic outfit is essential. 

The best results are still to be obtained from a full- 
plate camera with a stand, a first-class lens and_ plates. 
Such a camera, however, with a full supply of plates, say 
200 or 300, is a very serious addition to one’s impedi- 
menta. A half-plate camera and equipmeat is very much 
lighter. Assuming, however, the portability is of great 
importance, as is usually the case, the pocket “snapshot” 
camera is most valuable. 

To be brief, upon my last expedition I carried a No. 3 
Folding Pocket Kodak and a good supply of films. The 
camera is portability itself, and the films took up no 
room at all, and I had only one or two failures out of 
some hundreds of snapshots. The failures were my own 
fault, and not that of the camera. The films were in 
spools of twelve exposures each, and each film was 
hermetically sealed in a small tin box. The developments 
and printing of films is often a matter of difficulty upon 
an expedition, particularly in the tropics. Clean and cool 
water is difficult to obtain, and the atmosphere of an 
improvised dark room in the tropics is not pleasant. Of 
course, all such difficulties can be surmounted, and good 
results obtained; but I think the usual practice amongst 
explorers generally is to seal up the films immediately 
they have been exposed, and to post them home to 
London at the first opportunity. This certainly saves a 
lot of trouble, and provided that an expedition is not too 
far away in the wis, will usually be found to give the 
best results. 

It is now time for me to add a few remarks on 
matters of interest inconnection with travelling in 
undeveloped countries. 


Hints to TRAVELLERS. 
Means of transport.—By far the best means of trans- 


pace with the traverser it may be desirable to duplicate | port is by native carrier, but this is only practicable, of 


the levelling party. Some degree of rapid levelling may 





course, when porters are common and cheap. Native 


be obtained by the use of a hand level or an aneroid. / carriers save a lot of trouble, for, in spite of all his fail- 
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ngs, & native is a free agent endowed with some sort ofa | great thing is to avoid the irresistible impulse to walk | direction of the Inter-state Commerce Commitsion, shows 
prain. ‘Therefore when carriers are trained to their work, | in a circle. To avoid this trees must be “ blazed” or| that railways aggregating 150,000 miles have various block 
signal systems in use on nearly 60,000 miles, or about 40 per 


it is very easy to shift camp from place to place, as each 
man knows what he has to do, and is quite happy to do it. 
In India, | believe, it is possible to leave a book or a hand- 
kerchief !ving in @ certain place in one camp, and to find 
it in the same position in another camp ten or fifteen 
miles away. With carriers, packing is reduced to a 
minimum, as each man can carry along a particular 
article. : : 

The transport of Europeans, when carriers are com- 
mon, and horses and mules are rare, is usually effected by 
hammocks. This is a very comfortable method of travel- 
ling when the road is good; but if the road is frequently 
obstructed by fallen trees, or other obstacles, hammock 
travelling is really impossible, for at every obstacle the 
traveller must either alight or be hauled over the obstacle 
in a very uncomfortable manner. Most men who are 
young and fit will prefer to walk and get some exercise, 
put in the full heat of the sun hammocking is a restful 


manner of covering a certain amount of ground. The | 


hammock usually consists of a canvas strip slung up to a 

Je, which is carried by two cross pieces on the heads of 
four men. If the distance is great, it is necessary to have 
eight men, so that they may relieve each other, for the 
best path will often render it very difficult for two men to 
walk abreast, and this makes the work fatiguing. I give 
an illustration of a hammock as used on the Gold Coast, 
West Africa. 

When carriers are rare recourse must be had to mules 
or horses. In that case packing is no longer a sinecure, 
for everything has to be made up ina shape and of a weight 
suitable for packing on to the baggage animal, and some 
time is required for the work. Another trouble is often 
the feeding of mules, as the country does not always 
afford fodder. Again, mules and horses, especially in a 


other marks made so that the explorer may keep himself 
straight. If this is done a few casts in various directions 
should enable him to find the trail that he has lost. The 
great thing is to keep cool and not rush about wildly, 
otherwise you may get lost with a vengeance, as has 
happened to many a man before. 

Finding water.—The explorer soon picks up the idea 
of tracking water by the more luxuriant vegetation which 
accompanies it, and other indications. One cannot go 
into it fully in these articles. I may, however, give one 
valuable “tip,” and that is in forest country the long 
hanging vines falling in festoons from the trees often con- 
tain water. If a 8ft. length is cut off a very fair quantity 
of water can often be drained or sucked from it. This is 
worth knowing. 

“Chop” box.—This is a West African colloquialism. 
It describes a very important article of equipment. It is 
simply a box of any kind in which is carried the elements 
of a meal or two, so that a meal may be partaken at any 
time without unpacking a number of cases. Here are to 
be found a tin or two of preserved food, tobacco, cigars, 
sparklets, soda water, &c., ready at a moment's notice. 
The experienced explorer has the chop box carried near 
him, whatever happens. 

Treatment of natives.—To revert to carriers, a generic 
name for all unskilled labour, it is as well to know how 
to deal with them. The “tenderfoot” must not imagine 
a native carrier is a mere beast of burden, without soul 
or feeling. He is, after all, a human being, and there is 
a distinct difference between the services rendered by a 
well-treated native and an ill-treated one. It is easy, by 
gentle but firm dealing, to obtain the affection of one’s 
carriers. A smile of encouragement or a well-timed joke 
will put the whole gang into good humour and add half 


tsetse-fly country, are subject to sickness, and even die, a dozen miles to the day’s march. 




















Fig. 1—TRAVELLING HAMMOCK 


causing very considerable embarrassment to the owner of 
heavy luggage. 

Packing a mule is an art peculiar to mule countries, 
and I cannot give details. The chief pointis to remember 
that unless a mule is properly packed it will soon get a 
sore back and be useless*for days or even weeks. A mule 
must have pack saddles of straw or such material, and 
the load must be so packed that it will not fall over the 
mule’s neck in descending a ravine, or hang over his tail 
in ascending. It is a loosely packed load which gives a 
mule a sore back. 

The same care must be taken to avoid sore backs in 
the case of saddle horses. A rider with an easy seat is 
not likely to be troubled in this direction, but a rigid 
horseman who does not ride as a part of his steed will 
test the skin of any horse. 

For long journeys there is no doubt that an “ambling” 
mule is the most comfortable animal to ride. A horse, 
with an alternate walk and canter, may be more to the 
taste of the sportsman, but at the end of a 40-mile ride 
the ambling mule will probably bring himself and his 
rider to the journey’s end in a fresher condition. A good 
ambling mule on a fair road or path will maintain a 
steady rate of five or six miles an hour the whole day 
long. 

Lost in the “ bush.”—It may be as well to warn the 
newcomer about getting lost in the “bush.” It is nat 


difficult to get lost, and many stories have been written | 


round actual happenings. The word “bush” varies 
in its meaning according to the country, but it includes 
for this purpose not only dense tropical jungle, but thin 
scrub and that peculiarly seductive sort of country which 


18 covered with pine or other trees at short distances | 


apart. 
keep one’s head and think, for the danger is very serious. 


If lost in forest or anywhere it behoves one to | 


I once got astray in the forests of British Honduras. In | 


trying to trace a very much overgrown road I left my 


horse and had great difficulty in finding it again. The | 


One inviolable rule in dealing with natives is to keep 
a promise once made. To promise some trifling reward 
and not to keep that promise will assuredly forfeit the 
respect of all the carriers. The same applies to punish- 
ments ; to say that a man shall be fined for some offence 
and to fail to inflict the fine is to earn a reputation for 
weakness. 

Dealing with chiefs—Frequently one has to deal with 
chiefs; in fact, in every village the traveller will probably 
be welcomed by the chief. Even if the visit is somewhat 
inconvenient, it is as well to appear pleased at the atten- 
tion. An interchange of greetings through an interpreter 
establishes a good understanding. A remark upon the 
weather as an opening would probably not be as much 
appreciated in a tropical country as an expression of 
admiration of the gentleman’s personal ornaments, 
which he is sure to be wearing, or of envy of the number 
of his wives. An interchange of presents is usual on 
these occasions, and is an almost universal custom. If 
the traveller has made preparations for such contingencies, 
he will probably be able to present the chief with some gay 
cloth or fancy waistcoat of glorious hue; failing which a 
present of money is usually as welcome as it would be at 
home. Etiquette requires the chief to give a present in 
return, and the traveller must be content to get the worst 
of the exchange. As a rule a chief can only offer a bunch 
of bananas, some paw-paws, or possibly a goat or two, 
some of which may possibly be welcome. On a special 
occasion the chief may offer the traveller a wife, « gift 
which he will probably decline with a great profusion of 
thanks. 








BLOCK SIGNALLING ON AMERICAN RAIL- 
WAYS. 

THE railways of the United States aggregate about 

200,000 miles, including branches and minor lines. The 

investigation as to block signalling, recently made under the 





cent. of their mileage. A summary of the detailed tables 
recently issued by the Commission is given below :— 


Automatic Block Signals— Miles. 
Single line Ae 4,363°5 
Double line 5,699°8 
Three lines 197°8 
Four lines. . 541°9 

Total ae 10,803°0 

Non-automatic Block Signals 
Single line 38,517 
Double line 8,447 


Three lives 
Four lines 


TO a no ae sates so de oe 
Total miles of block signals .. .. 58,678" 


Total miles operated by railways using block signals 
Percentage operated under block system. . dae 


Miles of Miles of 
Automatic signals railway. track. 
Dise signals .. See eee ty aly 2 338°6 4,589°1 
Semaphore signals—electro pneumatic 416°7' .. 1,333°8 
Electric n:otor sae en ae. OO ce Se 
Electro gas .. .. : ina 92371 . 1,925°5 
Normal clear . Scape - . 14,3171 
Normal 4,217°0 
Total automatic signals 10,819°3 18,5341 
Methods with Manual Block System- 
Morse telegraph .. . ee ea .- 40,049°3 47,781°3 
Telephone .. . 5 ; . 3,286°8 4,183°3 
Electric bells ‘ Sfried Take 838°5 1,383°9 
No track circuit 5,240°3 5,469°0 
Track circuit .. 938°7 2,528°8 
Electric tram shaft .. .. 234-4 235°6 
Number of block stations ..  .. ~ 9,438°0 
Permissive signalling + ot allowed 10,039°9 12,555°9 
Permissive signalling allowed- 
By three-position signal .. .. 19,531 °3 24,289°5 
By two-position signal or flag . 1,788°8 2,214°6 
ee 16,507°8 18,846°3 
Block signals for rear protection only ..  8,120°3 8,220°3 








INSTITUTE OF MARINE ENGINEERS.—A course of three lectures 
on ‘‘Suction Gas Producers” wil] be delivered on Wednesday 
evenings. May 27th, June 3rd and June 10th, at the East London 
College, Mile End-road, at 8 p.m., by Mr. C. A. Smith, B.Sc., to 
which members of the Institute have received a special invitation. 
On Saturday, May 16th, the members of the Institute of Marine 
Engineers paid a visit to the works of Geo. Jennings, Limted, 
sanitary engineers, Lambeth. These works, which are fitted up 
with the latest appliances for expeditiously carrying out the’work, 
give employment to about 1000 men. The party was under the 
guidance of Messrs. W. Jennings and J. Morley, whose exp'ana- 
tions added greatly to the interest of the visit. 


IRRIGATION IN AsIA Minor.—The vilayet of Konieh in Asia 
Minor and the surrounding districts are to be benefited by some 
irrigation work which is to be carried out in the plain of Konieh. 
Near the village of Bey Chehir a lake will Le formed by a barrage 
654 yards in length and 13ft. in height above the average surface 
of the lake. This |-arrage will contain fifteen sluices, by means of 
which the volume of water flowing into the caral will be regulated. 
The river Bey Chehir will be deepened and embanked wherever such 
work is found necessary. A canal, which for 19} miles of its length 
will skirt the lake of Karaviran, is to be constructed. This lake is to 
be drained, and the land thus reclaimed will be about 17,000 acres in 
extent. It will be irrigated by the canal. The total length of the 
canal will be about 125 miles, of which 644 miles will have to be 
excavated. In addition to the barrage at Bey Chehir there will be 
five others, all of which will be fitted with sluices. 

INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW SECTION.— 
At a meeting of the Glasgow Local Section of the Institution of 
Electrical Engineers, held on the 12th inst., in the Rooms, Bath- 
street, Glasgow, the annual report was submitted. It stated that 
the membership had increased steadily, the figures being 49 
members, 116 associate members, 44 associates, and 85 students, a 
total of 294. The committee as now constituted consists of :— 
Chairman, Mr. W. M. Lackie; past-chairmen, Mr, John M. M. 
Munro, Professor Francis G. Baily ; vice-chairman, Mr. Sam 
Mavor ; chairman of students’ section, Professor Mangus MacLean ; 
hon. secretary and treasurer, Mr. James E. Sayers ; members, Mr. 
Char. Day, Mr. Frank Newington, Mr. J. S. Nicholson, Mr. J. K. 
Sothert, Mr. Wm. McWhirter, Mr. Joseph Taylor, Mr. Robert 
Robertson. A paper by Messrs. D. W. Handcock:and A. H. 
Dykes on ‘“‘ Electric Supply Prospects and Charges as Affected by 
Metallic Filament Lamps and Electric Heating” was read by Mr. 
A. H. Dykes. 

THE New GREENOCK TorPEDU Factory. — The Board of 
Admiralty have recently supplied to the local authority of 
Greenock plans showing in elevation the buildings of the new 
torpedo factory to be erected at Battery Park, in the vicinity of 
Fort Matilda, on a site which the Board purchased some time ago 
from Sir Hugh Shaw Stewart, Bart. The plans show a frontage 
of two-storey buildings of neat design, which, according to official 
promise, accord with the scenic and other aspects of the district. 
The space to be occupied by the buildings is about ten acres, and 
in the workshops will be constructed special classes of torpedoes 
to meet the requirements of modern naval warfare. Tenders for 
the erection of the works are shortly to be asked from contractors, 
and the buildings will soon thereafter be proceeded with. The 
Admiralty are in treaty with the Greenock Corporation for the 
supply of electricity for lighting and power to the factory, the 
Corporation’s new generating station at Dellingburn-street being 
conveniently near. The transference of the factory from Woolwich 
to Greenock means adding to the population of the latter town at 
least 700 skilled workmen. After construction at the new factory 
the complete torpedoes will be tested at the new torpedo trial 
range in Loch Long, on the opposite side of the Clyde. 


ENGINEERING GOLFING SocieTy.—The spring meeting of this 
Society was held on the Bramshot Links on Saturday last, there 
being some thirty-six entries for the different competitions. In 
the morning an 18-hole medal round was played, the members 
competing in two divisions, those whose handicaps were less than 
11 being in the first, and those over 11 being in the second. The 
following eight in the first division qualitied to play for the Presi- 
dent’s Cup at some later date:—W. H. Short, 82, scratch 82; 
H. H. Perry, 92 — 6 = 84; G. N. Watney, 87 - 2 = 85; J. N. 
Sparks, 94 - 7 = 87; W. Mills, 96 - 9 = 87; B. W. Head, 94 
— 6 = 88; S. C. Lewis, 99 - 7 = 92; and S. Price Williams, 99 
- 7 = 92. Mr. Short won the first prize (captains) and the scratch 
prize, and Mr. Perry the second prize. The following eight in the 
second division qualified to play for the ‘‘ Wilson” Cup:—G. B. 
Williams, 105 — 16 = 89; S. R. Lowcock, 105 — 11 = 94; J. L. F. 
Vv , 105 - 11 = 94; F.S Ham, 112 - 18 = 94; A. T. Coode, 
11 12 = 99; W. Morris, 113 - 13 = 100; G. W. Spencer 
Hawes, 116 — 16 = 100; and RK. S. Erskine, 118 - 18 = 100. 
Mr. Williams took the first prize and Mr. Loweock the second 
prize. In the afternoon there was an 18-hole Bogey competition, 
aud there was also a prize given for the best eclectic score of the 
two rounds, a handicap of # the full stroke allowance being given. 
In the Bogey competition Mr. J. Devonshire won the first prize 
and Mr. E. L. Mansergh the second prize, both with2 down. The 
eclectic prize was won by Mr. G. B. Williams, with a sgore $) less 
3 = 77. 





530 


THE ENGINEER 


May 22, 1908 








THE FRANCO-BRITISH EXHIBITION. 
No. II.* 


Tue Exhibition was formally opened on Thursday, 14th, | 
by the Prince and Princess of Wales under the most | 


adverse circumstances imaginable. Our English May 
fulfilled every anticipation of the cynic and provided a 
deluge, and under the circumstances it is perhaps not 


altogether a matter of surprise that the artificial cataract | 


refused to vie with the elements. Why, on the other 
hand, the electric lights should have made no attempt to 
dissipate the prevailing gloom we are unable to say, and 
why the management should have elected to place a 
scaffold pole at four feet above the ground in the path of 


the incoming, wet, and impatient crowd must also remain | 


a mystery. Mercifully no accidents happened, and 


| Hill, A.M. Inst. C.E., of 9, Queen Anne’s-gate, West- | 


minster, who has also superintended the erection of this 
| part of the work. The object and principle of the flip- 


and elevation shown in Fig. 1. 
consists of two arms, and at the outer extremities of each 
acar is suspended capable of carrying 
sengers. 
given opposite, from which it will be seen that the seats are 
arranged in three tiers. 
| in width, and 15ft. in height inside. 
pivot, and are supported on steel trestles 20ft. above the 
ground level. A drawing showing the details of these 
trestles is also given. The total length of the arms 
is 186ft.. so that they are pivoted at a _ point 
36ft. from the inside end. Wooden staircases and 























Twe Exctneer 








Fig. 1—THE FLIP FLAP 


although organisation fell to pieces the Exhibition was 
duly declared open. 

But although it is open, it is far, very far indeed, from 
completion, and unless tremendous efforts are made during 
the next few days, the President of the French Republic 
will find it in a still very unfinished condition. Our 
attention has been directed principally to the halls contain- 
ing the French and British exhibits of machinery. In the 
former little or nothing beyond the collection of packing 
cases has been effected, and it is quite impossible to say 
what kind of display will ultimately be made. On the 
other hand, the British Machinery Hall is rapidly ap- 
proaching completion, and we are able to form an im- 
pression of what it will be like. It is desirable, in the 
interest of British engineering, to be quite frank about 
it. The public will find much in it to interest and 
astonish them; it contains a very fine collection of 
models of ships of all kinds, and the displ y of ordnance 
is in some respects very good—Vickers, Sons and 
Maxim’s stand deserves a hearty word of praise. 
The steelmakers have also done well, and there are one or 
two striking and instructive exhibits. But at this point 
the Exhibition ceases to be representative. We shall be 
hardly credited when we say that in the length and 
breadth of the Machinery Hall there is not a single steam 
engine of large power, not a horizontal steam engine of 
any kind. Locomotives, we believe, are ultimately to be 
found there, but on Tuesday last only one—a new type 
of engine with a Belpaire box for the South-Eastern and 
Chatham Railway—had put in an appearance. . Machine 
tools are equally badly represented. Such firms as Herbert's, 
Hetherington’s, and Buckton’s are, indeed, amongst our 
finest makers, but what of the others? Where are 
Armstrong, Whitworth and Co., or Smith and Coventry ? 
Why is Birmingham not represented, and where is that 
little group of Yorkshire makers who were the leaders in 
the development of high-speed lathes? Again, are there 
no marine engine builders in Great Britain, and but two 
or three makers of gas engines; do we make but a single 
type of water-tube boiler and little or no wood-working 
machinery? Our readers can answer these questions for 
themselves, but we trust the foreigner who visits the 
Machinery Hall will not be led to suppose for a single 
moment that it is truly representative of British engi- 
neering. It touches the merest fringe of our greatness. 
It may be that notable additions are to be made, but 
there are at present no signs of their advent. 

That the French exhibit will be somewhat on the same 
lines we have reason to believe. There is no evidence 
yet that the tig firms have deemed it worth the expense 
to send over examples of such magnificent machinery as 
they showed at Paris in 1900. As far as machinery is 
concerned, France will be no more tru y represented than 
England. When, in conjunction with these facts, we 
recall that the Exhibition is amongst the largest of its 
kind, and that the general public will assume that there 
is room in it to represent adequately all the arts of both 
nations, we find it necessary to warn them that a wholly 
wrong impression of the scope and importance of British 
and French engineering is to be gathered from the 
Machinery Hall, and to ask if the time has not arrived 
when it were better not to attempt exhibitions of 
machinery at all. 

We now continue the description begun last week of 
various exhibits and features of engineering interest. 

One of the most interesting structures from an engi- 
neering standpoint which has been erected in the grounds 
for amusement purposes is what is termed the gigantic 
Hip-flap. Although for no other purpose than carrying 
visitors through a semi-circle of 150ft. radius in a vertical 
plane, the design and construction has involved a con- 
siderable amount of engineering skill. It has been con- 
structed by the Cleveland Bridge and Engineering Com- 
pany, Limited, of Darlington, and the mechanical and 
electrical equipment has been designed by Mr. C. W. 





* No. I. appeared May 15th. 


platforms are erected at the outer ends of the arms, by 
means of which access to the cars may be obtained. The 
passengers having boarded the cars, an electric motor, 
situated in a cabin some feet below the main axle, is set 
in motion, and causes the arms to lift and turn in 
opposite directions, the arms thus describing semi- 
circles, and passing one another when at right angles to 
the ground level. It will thus be seen that the arm 
which started on the right comes to rest on the left, and 
vice versd, when the passengers alight on the platforms 
with one shilling less than they started with. As a 
matter of fact, the arms turn through slightly more than 
half a circle, the speed of the cars being about 200ft. per 
minute, from which it can be seen that the trip occupies 
about 2} minutes. Taking into account the time 
occupied in bringing the arms to rest, however, the actual 
time during which the passengers are in the cars will 
probably be about 3 minutes. 

The two arms are of lattice steel work,.varying in 
depth from 20ft. at the pivoted ends to Sft. at 
the extremities. The sections of the main arms are made 
up of angles and bulb flats of varying dimensions, the 
diagonal bracing being of light channel section. The 
main members of the trestles are made up of channels 
and stiffening bars, the whole being braced by means of 
channels and angles. A centre trestle carries a platform 
which supports the driving motor, switch-gear, and 
cabin in which the operating machinery is enclosed. 
The main posts of the trestles are spaced 29ft.“ apart. 
The cars are naturally sus- 
pended from the apex of each 


flap can easily be understood by reference to the plan | 
It will be seen that it | 
| differential gearing on each side of each tower, 


forty pas- | 
A drawing showing the details of these cars is | 


Each car is 20ft. in length, 22ft. | 
The arms turn on a | 


not their primary object. The differential gear is necessa, 

to allow for the slight irregularitiesin the cast teeth of th 

larger gear wheels, and for the slight differences in Jey th 
which are certain to occur in the driving chains, From 
the central bevels the power is transmitted through the 
and other mechanical and electrical details will, home 
be illustrated and more fully dealt with in our next 
issue. In order that the arms may be brought to rest 
without jerk, even in the event of the power remainine 
on a little too long, hydraulic buffers are provided near 
the platforms—as may be seen from a close inspection 
of the elevation. There is also a special locking gear 
and electric brakes, which will be described in our next 
issue. Besides the drawings referred to in the present 
article, we also give a drawing of the main axle, and 
one showing details of the arms. Also a drawing show. 
ing the details of the foundations. 

Internal combustion engines of many types are ex. 
hibited by Crossley Brothers, Limited, Manchester 
There is also a suction gas plant, No. 8 size, operating 
with anthracite fuel, and supplying gas to the Crossley 
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Fig. 2—CROSSLEY GOVERNING VALVE 


four-cylinder vertical engine shown in motion. This engine 
—illustrated by Fig. 5—has cylinders 14in. bore by 16in. 
stroke, and the shaft is coupled direct to a continuous 
current dynamo of 140 kilowatts capacity with a voltage 
of 220, the speed of rotation being 250 revolutions per 
minute. The dynamo was built by the General Electric 
Company, and the whole forms a highly compact com- 
bination. The engine is started by means of compressed 
air contained in three steel receivers, which are charged 
by means of a Crossley L type engine and compressor. 
The maximum pressure carried in these receivers is 
180 lb., and the operation of charging is rendered of rare 
occurrence by the fact that a pressure as low as about 
80lb. suffices for starting, and the loss of air at each 





arm, so that they always re- 
main in a vertical position, 
and each car is kept in equi- 
librium by a counterweight 
of 336 Ib. suspended 17ft. be- 
low the centre pin, as shown 
in the drawing. At the tail 
end of each arm—z.e., at the 
opposite end to which the cars 
are suspended—a balance 
weight is provided, the 
amount of weight being equal 
to the arm plus the fully- 
loaded car. Thus the least 
amount of power re- 
quired for driving when the 
ears are full. Another ad- 
vantage gained by adopting 
this arrangement is that ad- 
ditional safety is secured, 
since under no cireum- 
stance can the arms drop 
suddenly. The balance 
weights are composed of con- 
crete, the concrete having 
been filled into large sheet 
iron boxes at the tail ends of 
the arms. The balancing was 
naturally carried out on site. 
As the arms turn in oppo- 
site directions, the wind pres- 


is 








al 





sure on them is balanced by 
means of central bevels, so 


| that if the wind pressure 


on the two arms is equal no 
load due to wind pressure 
comes on the motor, while if the wind pressures are un- 
equal the difference is taken by the motor. In this way it 
has been possible to employ a very much smaller motor 


Fig. 3-5; 


H.P. OIL ENGINE AND DYNAMO 


starting is not more than from 5 lb. to 10 1b. The engine 
is provided with forced lubrication, the oil being supplie 
by two oscillating valveless pumps situated in the base 


than would be necessary had this arrangement not been | plates. These pumps are driven by an excentric on the 


provided. ‘The central bevels also provide a convenient | 


point for the attachment of the driving motor. Differen- 


tial gears also equalise the wind pressure stresses on the | 


crank shaft, and all the oil is filtered before being 
delivered to the bearings. The pressure of the oil is 
shown by a gauge, and is regulated by valves. No pipes 


gearing on each side of each arm, and so avoid twist- | are employed to conduct the lubricant to the pistons, 
ing stresses on the arms. They also serve to distribute | but instead the solid forged connecting-rod is drilled 
the driving power of the motor equally, although this is | throughout its length. The ignition system is the high: 
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tension electric cbtained from 6-volt accumulators. The 
engine is arranged so that either town’s or suction gas 
may be used as desired. The operation of changing over 
from one kind of gas to the other while the engine is 
running is made easy by’means of the patented governing 
valye, drawings of which are shown in Fig. 2. As 
will be seen, air and gas valves with special governing 
edges are mounted on one common valve spindle 
and are arranged suitably in one case for controlling the 
mixture of gas and air when running on, say, producer 
gas, and in the other case suitably for operating on town’s 
gas. The operation of changing this governing valve to 
suit either kind of gas may be performed without stopping 
the engine. This is effected by means of a bell-crank 





A number of expansion bends,"U bends, coils, &e., are also 
shown. Among*other things to be seen at this stand is 
an assortment of;high-pressure cylinders for carbonic acid, 
| hydrogen, oxygen, &¢., tubular telescopic pit props to 
replace wooden props, and various joints for pressures up 
to 6000 Jb. per square inch. The above exhibits are com- 
posed of hot-rolled, hot-drawn and cold-drawn tubing, 
the sections Leing uniform, tapered, and stepped. Outside 
the Machinery Hall the firm is showing weldless steel 
spigot and faucet pipes, suitable for gas and water pur- 
poses in single lengths up to 45ft. These tubes are coated 
with a special composition and covered with jute cloth, 
and we are informed that they are used to a great extent 
instead of cast iron pipes. It is claimed that these tubes 

















lever on the valve spindle, which is in turn connected to 
the governor rod, as shown. 


which are already familiar to readers of THE ENGINEER, 


Crossley Brothers sbow a vertical high-speed engine of | 


54 brake horse-power coupled direct to a dynamo— 
Fig. 3. The neat combination is mounted on a common 
bed-plate. The cylinder of the engine is 4}in. bore by 
5}in. stroke, and the full power is generated at 700 revo- 
lutions per minute. The weight of the whole is 12} ewt. 
The engine has loose renewable liners and adjustable 
béarings, and is of a class which is supplied with one, 
tWo, three, or four cylinders to work on either town 
gas, producer gas, petrol, petroleum, benzol, or alcohol, 
and is useful for stationary, marine, portable, or electric 
lighting purposes. In Fig. 4 is shown a two-cylinder 
engine of the same class coupled to a reversible propeller 


Fig. 4—CROSSLEY MARINE OIL ENGINE SET 


In addition to two of this | 
firm’s horizontal oil engines of 1 and 6} brake horse-power, | 





are absolutely imperishable, and owing to the long lengths 
and few joints the cost of laying is said to be considerably 
decreased. Some tubular davits, masts, derricks, and 
gafis are a'so to be seen. 

The Glengarnock Iron and Steel Company, Limited. 
Stand No. 670, has attempted to add some variety and 
interest to the sameness which has hitherto characterised 
exhibits of materials such as pig iron and steel sections. 
A model plant shown on this company’s stand is an exact 
replica of the chief agents for the manufacture of iron 
and steel used in the company’s works, and visitors un- 
familiar with the production of pig iron and steel will 
have an opportunity of gaining some instructive informa- 
tion on the subject. There is a pithead frame con- 


structed of I beams, indicative of how the raw materials, 
specimens of which are shown alongside, are brought to 
the surface. 


There is also the blast furnace from which 
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Fig. 5—-FOUR-CYLINDER 


and intended for use in a launch. The speed of rotation 
and size of cylinders are identical with that just men- 
tioned. 

The British Mannesmann Tube Company has two 
exhibits, one in the Machinery Hall, Stand No. 580, and 
another behind the Machinery Hall, No. 116. At the 
former stand the firm is exhibiting traction poles about | 
32ft. high, telescopic poles, lamp-posts, boiler tubes, screwed 
and socketed gas, water and steam tubes, and flanged 
tubes. Also superheater tubes bent into various shapes 
according to the boilers for which they are intended, 
some being 45ft. long. There is also a steam bend made 


out of 10in. tubing in one continuous length of 45ft. 6in. 





CROSSLEY_GAS 


| mill, where bars of various sections are finished from the 
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the different grades of pig iron are produced from various 
ores. Here the visitor may observe the by-products 
obtained from the manufacture of pig iron by recovery 
plant. Then there is the Siemens-Martin furnace, where 
the steel is produced in ingot form; and, lastly, the rolling 


ingot. 

The exhibits by Harland and Wolff, Limited, Stand No. 
480, primarily consist of steam steering gear. The gear 
exhibited is similar to that constructed for the twin-screw 
steamers Adriatic, Amerika, Rotterdam, &c. It was 
designed with the object of minimising, by means of steel 


rudder of a ship is often subjected, and has been go 
successful that it is now regarded as an important 
element of safety in a ship. Referring to Fig.6 A A are 
the engines, one being spare, and B is a cast-steg] 
quadrant. The gear is fitted with both mechanical ang 
hand control. It will be observed that the engines are 
| placed immediately beside the tiller. A spur pinion oy 
| the crank shaft drives an intermediate shaft, which jy 
turn is connected to a vertical shaft by bevel gearing, 
This vertical shaft, by means of a spur pinion, gears with 
quadrant B, which is joined to the tiller D throuch an 
elastic medium, consisting of steel spiral springs, tiller }) 
being keyed to the rudder head. In this gear one of the 
great advantages is the dispensing with the chains 
















formerly required. Also the engines can be quickly 
drawn out of gear with the quadrant should it be required 
to steer the ship by hand, or change to the second engine 
in case of a breakdown. Several models of large ships 
built by Messrs Harland and Wolff are also shown. One 
interesting model is that of the steamship Cedric, one 
of the popular combined passenger and cargo White Star 
liners, built at Belfast in 1903. The tonnage of this vessel 
is 21,035. There is also a model of the steamship 
Philadelphia, the American line express passenger 
steamer built at Clydebank in 1839, and reconstructed 
and re-engined at Belfast in 1901. The tonnage is 
10,786. Besides these there is a model of the steamship 
Marmora, a passenger steamer, built for the Peninsular 
and Oriental Steam Navigation Company. This vessel 
was built at Belfast in 1903, the tonnage being 10,509. 








THE LAUNCHING OF LIFEBOATS FROM SHIPS.—An interesting and 
exceptionally well illustrated and bound book has recently been 
published by Mr. Axel Welin, A I.N.A., of Hopetoun House, 
Lloyd’s-avenue, EC. It is ent’tled ‘‘ Appliances for Manipulating 
Lifeboats on Sea-going Vessels.” The first part of the book 
contains a summary of papers read by Mr. Welin before the 
Nautical Society of Hamburg, the American Institute of Naval 
Architects, the Franklin Institute, Philadelphia, and the Technical 
Faculty of Stanford University, Palo Alto, California. The book 
deals with boat davits, and a large amount of interesting informa- 
tion is given concerning the essentials of an ideai system and the 
inadequacy of ordinary appliances. Mr. Welin goes on to consider 
various types of drop davits, and then deals with his own patented 
davits, which he claims to have superseded these. Many 
drawings and illustrations of the-e davits fitted to ships are given. 
An appendix consisting of over 140 pages, which, strictly speaking, 
forms a catalogue of the Welin davits, contains some excellent 
illustrations of ships fitted with these davits, also drawings. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINFERS.—An Eastern District meeting will be held at Norwich 
on Saturday, May 30th next. Members will assemble at the Guild- 
hall at 11 a.m., where they will be received by the Mayor and 
members of the Council. Afterward there will be a discussion on 
a paper entitled ‘‘ Special Features of the New Sewage Pumping 
Machinery, Reinforced Concrete Rising Main, and Travis Sewage 
Tanks in Progress at Norwich,” by Arthur E. Collins, Past-presi- 
dent, which will be taken as read. In the afternoon the following 
will be inspected :—Trowse sewage pumping station ; preparation 
of steel reinforcement for Bonna reinforced concrete rising main, 
including autogenous welding plant; Whitlingham Manor Farm ; 
moulding and laying of Bonna pipes ; construction in progress of 
sewage tanks on Travis system. A Lancashire and Cheshire 
District meeting will be held at Blackpool on Saturday, June 13th. 
At 1] am. the members will assemble at the Town Hall, Black- 
pool. The following paper, which will be taken as read, will be 
discussed :—‘‘ Blackpool and some of its Municipal Works,” by 
Mr. John 8. Brodie, M. Inst. C.E., borough engineer and surveyor. 
In the afternoon members will proceed by electric tramway car 

provided by the Corporation—to inspect the following works: 

Sea defence wcrks and promenades, tar asphalted carriageways, 
wood-paved carriageways, main sewer outfall, refuse destructor, 
highway depts and municipal workshops, Corporation stables, 
sea-water supply works, sanatorium extensions, electricity works, 
fire brigade depét, and the garden city at Cleveleys. A Scottish 
District meeting will be held at Dunoon on Friday and Saturday, 
June 19th and 20th next At 11.30 a.m. onthe Friday members 
wiil be received by Provost Dobie and the Magistrates and Town 
Council of Dunoon, in the Burgh Chambers, Argyle-street. There 
will then be a discussion on the following paper, which will be 
taken as read :—‘‘ Municipal Engineering Works at Dunoon, with 
special reference to the Working of Mechanical Filters,” by Mr. 
James Andrew, burgh surveyor of Dunoon. In the afternoon 
visits wili be made to the waterworks, the refuse destructor, the 
esplanade, the pavilion, &c. At 6.30 p.m. the annual dinner of 
the Scottish District will be held in the Argyle Hotel. On the 
Saturday a visit will be paid to Craigsmuschat Quarry, Gourock, 
on the invitation of Mr. A. A. R. Lang, proprietor. Steamer 
leaves Dunoon about 9.40 a.m. Here inspection will be made of 
the new crushing and screening plant, the tar macadam mixing 
plant and artificial stone making plant, and a special blast of 








springs, the effect of the shocks and stresses to which the 





quarry rock will be witnessed, 
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RAILWAY MATTERS. 


Iv is announced that the Board of Trade has given 
permission for a complete service of electric tramway cars between 
Leeds and Bradford. The necessary alterations for a junction of 
the lines midway at Stanningley are in progress, and there will 
now, it is stated, be established a complete through service, which 
will present a formidable rivalry to the Midland and the Great 
Northern Companies, 


S,ncTion has been obtained for constructing a railway 
line from Rome to the sea coast, but this is not intended so much 
to facilitate the conveyance of goods as to provide the inhabitants 
with the speedy means of getting to the seaside, especially during 
the summer months: ‘I'he proposed new railway will open a 
hitherto abandoned tract of land and will probably encourage 
s] eculators to build a small town on the coast as a summer resort. 


Tur Street Railway Journal gives a short description 
of a new single-phase railway between York and Hanover in 
Pennsylvania, a distance of about 18} miles, Three-phase current 
is supplied by a private company at 2300 volts and a frequency of 
60, but is transformed to 6600 volts and a frequency of 25 in a 
special sub-station whence it feeds the trolley wire. The cars are 
fitted with four 75 horse-power motors, and with both trolley and 
pantagraph collector. 


Tux Prussian State Railroads are experimenting with 
signal horns, with which guards are to repeat brake signals given 
by the enginemen, which on long goods trains sometimes are not 
heard by all the guards, especially in stormy weather when they 
have their collars turned up. It is also purposed to ascertain 
whether these horns may not be used to advantage when trains 
break in two. One management which has used the horns for 
repeating starting signals reports that they can be heard for great 
distances, even against the wind. 


TueRE is an increasing demand for electric apparatus 
and supplies in Egypt as a consequence of the enormous strides 
made in its development. France has exported to that country 
large quantities of copper for railways and electrical supplies, and 
Germany has also shipped important consignments of wire, cables, 
generators and dynamos. It is further proposed to electrify 
several railway lines, and extensions of electric railway systems of 
Alexandria and Cairo are projected. The Alexandrian Railway 
Company will, it is said, probably purchase its cars and supplies 
from Switzerland in the future. 


‘Tue railway in Eastern China from Tien-tsin (the port 
of Pekin) south to Nankin seems assured, The Germans are to 
raise £3,150,000 for the northern 425 miles, which will connect 
with their railroad in the province of Shantung ; and the English 
£1,850,000 for the 250 miles north of Nankin. The road, how- 
ever, is to be a Government enterprise, the Germans and English 
having inspecting engineers and accountants to assure that the 
security for their loans is adequate. This line will run nearly 
parallel with the existing Pekin-Hankow Railway, and will be 
nowhere very distant from the Imperial Canal, which unites the 
Yang-tze and the Hoang-ho, passing through a thickly-peopled 
and productive country. 


On May 10th the Great Western Railway made its 
record run through Cornwall, when a train wis taken to North- 
road from Penzance in one hour forty-six minutes. This compares 
with the two hours and thirty-two minutes daily time by the 
fastest train through the Duchy, namely, the Cornish Riviera 
express, showing a saving on the journey of this train by forty-six 
minutes. Only two stops, however, were made by this train, 
which, as a matter of fact, was a ‘: special” taken by the Hon. 
Piers St. Aubyn from Marazion. Hurried arrangements were 
made to endeavour to keep the signal-boxes on the line open after 
the arrival of the 11.10 train at Penzance, in order that the special 
might run through unhindered. 


Tramways in Rome have tried to keep pace with the 
extension of the city, but local topographi ‘al conditions are not 
very favourable, both on account of the hilly character of the town 
itself, as well as of the narrowness of some of its old streets. The 
tramway company complains in its last annual report that its 
efforts to extend the service do not find a satisfactory response 
on the part of the municipal authorities, who seem either slow or 
reluctant in sanctioning the desired new concessions, notwith- 
standing the fact that during 1907 the tramway company, pursuant 
t» an existing agreement, contributed to the municipal funds a sum 
of £27,572, their share of the year’s profits, as against £27,346 
distributed among the shareholders. The passenger traffic on the 
lines seems to be increasing regularly. 


AccorpInG to a consular report for the year 1907 very 
little progress has heen made with the projected railway from 
Wuhu to Kuang Te Chou, on the Chechiang border. Some work 
his been done on the section to Wan Ch’ih, some twenty miles 
from Wuhu, but it is doubtful whether there are sufficient funds 
in hand to construct and equip even th‘s short line, which, by 
itself, would be useless, as Wan Ch’ih has good water connection 
with Wuhu ; but, indeed, the fate of the whole line is still hanging 
in the balance. M ny of the natives are in favour of abandoning 
the present line, or at least of only constructing it as far as Wan 
Chih, and building instead a railway on the north side of the 
river to connect the main Peking-Hankow line with a branch of 
the Shanghai-Nanking Railway, and the whole matter has been 
referred to the High Authorities for decision. 


We hear that excellent progress is being made in 
improving the Southern Manchurian Railway. It was decided 
some time since to make the Southern Manchurian line of the 
same gauge as the Chinese and Korean systems, viz., the standard 
European width. The work of laying a third rail and extending 
the line to the standard gauge has so far progressed thata service 
of standard gauge trains will soon be, if indeed they are not even 
now, running from Dalny to Changchun, the whole length of the 
main line. A complete new plant for signalling, for water and 
coal supply, and for the service of passenger and goods trains, has, 
it is reported, been installed. Work is also in progress on the 
branch lines. All the carriages will be of the corridor type, and 
heated by steam, and by the autumn sleeping cars and dining 
saloons will be attached to thetrains. It is intended to double the 
line between Tairen - Dalny-—and Suchatung—near Mukden—the 
station for the Fushun coalfields, and this work, which is now in 
progress, will, it is anticipated, be completed by December 
next. 


A suBway system for street cars in Chicago is being 
given serious consideration by the city officials, and the mayor has 
sent to the council a message urging that steps be taken towards 
planning a definite project. It is generally assumed that the 
system will be for the use of street cars only, in order to avoid 
the presefit congestion in the business districts, but it has also been 
proposed to inelode the elevated railway trains (having in view the 
ultimate removal of the elevated loop). The subways will 
undoubtedly be made as shallow as possible. They will interfere 
seriously with the complicated network of water mains, sewers, 
electrical conduits, gas mains, and other underground facilities. 
In view of this fact, and of the inadequacy of the present sewer 
system of the business district, together with the proposition for 
a high-pressure water main system for fire protection, the mayor 
has advised that the subway plans should include galleries for the 
accommodation and proper arrangement of the various under- 
ground facilities. Various plans have been proposed and some 
have been submitted to the local authorities. The project is as yet 
only in the formative stage, and the financial problem is a very 
serious matter, 





NOTES AND MEMORANDA. 


THE production of calcium carbide in. Argentina has 
increased from one ton to four tons a day since the year 1900, 
according to the Chemiker Zeitung. In that year a Cordoba 
factory first commenced its manufacture. Meantime new plant is 
being erected, and the output will be greatly increased. There is 
an abundance of water power at hand, and the prospects for the 
industry in that country are held to be good. 


THe number of subscribers to the telephones in 
Warsaw is rapidly increasing. Within the course of six years the 
number has incre+sed by 414 per cent. and amounts now to about 
11,000, As the Central telephone station is only constructed to 
provide for 13,000 members, it is proposed to erect another station 
in the near future. Manufacturers and merchants complain of 
the very high fee, which is £7 a year, and efforts are being made 
by them to have it reduced to £3. 


THE production of pig iron from Belgian blast furnaces 
during April last comprised 9630 tons of forge pig, 5880 tons of 
foundry pig, and 101,260 tons of Bessemer and basic pig, a total of 
only 116,770 tons, as contrasted with 119,190 tons in the 
corresponding month of 1907. Out of 42 existing blast furnaces in 
Belgium, only 33 are at present in operation, as compared with 37 
at this time last year. The output of pig iron per twenty-four 
hours is—5 furnaces, 463 tons of forge pig ; 3, 200 tons of foundry 
pig ; and 25, 3080 tons of Bessemer oot basic pig. 


In a recent issue of Elektrotechnik wnd Maschinenbau, 
Herr P. Ehrlich discusses analytically the behaviour of an induc- 
tion motor coupled to a periodically varying load, and shows that 
it is generally easier to diminish the magnitude of the variations 
of power taken from the mains by increasing the slip of the 
motor, than by increasing the moment of inertia of the latter, as 
by using a fly-wheel. The efficiency of the motcr is, of course, 
somewhat reduced, owing to the insertion of resistance in the 
rotor circuit for this purpose ; but the use of a fly-wheel also 
entails a small loss of efficiency, and the slip method is both more 
convenient in many cases, and cheaper, than the fly-wheel 
method. 


A PARAGRAPH in the Torg. Prom. Gazeta, quoted by 
the Chemical Trades Journal, states that the tendency of German 
chemical] firms to open chemical factories or branches abroad is 
developing very rapidly. The reason given for this movement is 
the high import tariff in Germany. Not to speak of Russia, where 
nine-tenths of the demand for colours is covered by branches of 
German firms, there are three German houses in England that have 
acquired land on which to erect factories, Besides colours, it is 
likely that these firms will also produce sulphuric acid, for the 
conditions as to raw material for that product are very favourable, 
even to the cost of labour, which is stated to be cheaper than in 
Germany. The same state of affairs is observed in America and 
in Austria-Hungary, where the existing conditions are greatly 
hampering the development of the local industry. 


A NOTE appears in the Electrical World ona method of H. 
Kuzel for increasing the specific resistance of a metallic filament of 
tungsten, &c., by producing a solid solution of boron or silicon or 
carbon in the metallic filament. For this purpose the tungsten 
filament is brought into contact with a limited and relatively small 
amount of boron or silicon or carbon and heated to white heat. It 
absorbs the boron, &c., but the metallic surface remains as bright 
as before. The electric specific resistance may be increased in this 
way to three, four, ten, or more times its former value. While 
the consumption in watts per candle-power is not changed, the 
colour of the light pte od the filament is changed. For 
instance, the light from a tungsten filament the resistance of which 
has been increased by carbon is of golden or orange tinge, while 
if the resistance is increased by means of boron the light has 
a green tinge. 

Lanp drainage and reclamation in Italy has been 
carried on toa very great extent, partly to improve the malarial 
conditions around the great marshes, and also to make these areas 
available for cultivation. Up to June, 1906, about 1,360,000 acres 

»f land had been drained and improved and put under cultivation. 
The cost of the work had been £7,253,130, paid by the Govern- 
ment for the carrying out of the various enterprises or as subsidies 
to companies and -arious enterprises. At the same time works 
estimated to cost £415,542 were under construction, and the area 
yet to be improved is about 1,628,870 acres. This area includes 
the malaria! districts around Rome. These were well drained by 
canals in the days of the Roman Empire, but after its fall the 
canals and works were neglected. The cost of reclaiming the land 
is estimated at £8,000,000, and it is expected that the work will 
be undertaken by the Government. 


AsBestos wood, the invention of Professor C. L. 
Norton, is, according to the Electrical World, being introduced as 
an electrical and fire-proof insulating material. Many advantages 
are claimed for it over marble, slate, fibre, and wood for switch- 
boards, switch bases, insulating pieces, &c., as well as for general 
fire-proof construction. It is easily worked with wood-working 
tools, and can be sawn, nailed, or screwed the same as hardwood 
lumber. It is absolutely fire-proof, making it especially useful 
for all construction where there is danger of short circuits. One of 
the many applications of asbestos wood is in the construction of 
doors in front of high-voltage stations, where an absolute'y fire- 
proof and insulating material is essential. The insulation resist- 
ance is extremely high, being almost equal to that of sheet mica, 
which is one of the best insulating materials known. Asbestos 
wood has a smooth surface, and will take any kind of finish that 
may be desired. For electrical purposes it is regularly finished 
to look like ebony. 


Accorp1NnG to a writer in Nature, since last June some 
forty balloons have been sent up in Great Britain, and the 
isothermal layer has been reached more than thirty times. Its 
average height is 35,000ft. (10-7 kiloms.); it is rather higher with 
a high barometer. The mean temperature found is — 53-6 deg. 
Fah. ( —77 deg. Cent.), considerably higher than the continental 
mean. The extremes observed in England are —22 deg. Fah., 
near Ditcham Park, Hants, on July 24th, and -78 deg. Fah., 
near Oxford, on Septenber 12th, 1907. On the same day, 
November 11th, 1907, the temperature was —42 deg. Fah. at 
Ditcham, at 36,000ft. altitude, -58 deg. Fah. in Oxfordshire at 
38,500ft., and —74 deg. Fah. near Manchester at 37,000ft. The 
existence of an isothermal layer in equilibrium in which the fall of 
tempcrature suddenly stops, and yet in which such great 
differences of temperature occur at spots not very far from one 
another, is difficult to understand, especially considering the low 
atmospheric pressure at these heights. 


Accorp1nG to the Electrical Engineer, Professor Albert 
C. Geyser, of Cornell University, announces that he has perfected 
a Réntgen-ray tube in the use of which there is no danger of serious 
X-ray burns. In the experiments which resulted in the tube, 
Dr. Geyser is stated to have experienced some very painful burns 
which have disfigured his hands, the injuries almost necessitating 
amputation. The tube is made of a heavy lead glass so that no 
raysare emitted, except through a flint glass window, which corre- 
sponds in size to the lesion to be treated. The connecting wires 
are encased in glass insulators to prevent sparking on any part of 
the patient while under treatment. The flint glass window is 
situated at the end of a projection, and must be in direct contact 
with the lesion, thus furnishing a ground and doing away with the 
air space which, it is stated, ‘‘would otherwise be a dielectric 
between the tube and the patient. When a tube is brought into 
direct contact with the patient only the ionising effect of the X-ray 
is exerted on the tissues, and this effect is all that is needed to 
furnish the most brilliant therapeutic results,” - 








MISCELLANEA. 


Tue Cunard liner Mauretania, which lost two blades 
from one of her propellers on her last voyage to New York, arrived 
at Queenstown on Tuesday on her return voyage, which, owing to 
the disadvantage mentioned, occupied five days eleven hours and 
twenty-three minutes. This is about half a day longer than her 
passage would have been under normal conditions, 


THE May report of the Boilermakers’ Society, issued at 
Newcastle last week, shows 14,941 members out of a total of 
52,554 on the funds of the organisation. Of these, 10,861 are 
unemployed, 2352 sick, and 1728 in receipt of superannuation pay. 
The executive ascribes the increase in the unemployed figures to 
the North-East Coast dispute and to the deepening of trade 
depression. 


Ir is reported that Lord Strathcona, High Commissioner 
for Canada, is advised by the Minister of the Interior at Ottawa by 
cablegram that the market in Canada for railway labourers is now 
fully supplied for the season, and that the only classes wanted in 
the Dominion at the present are experienced farm labourers, 
farmers financially able to take homesteads or to purchase lard, 
and female domestic servants. 


THE medical officer of the Cockermouth Rural Council 
reports that the domestic water supply of the village of Bassen- 
thwaite is obtained chiefly from the Dash and Chapel Beck— 
streams flowing from Skiddaw—both of which are seriously 
polluted by, among other things, sheep dip, many forms of which 
contain arsenic or other allied poisons. The medical officer urges 
prompt attention to the matter. 


Tue Board of Trade labour report, issued recently, 
stated that emp'oyment in April showed some decline as compared 
with the previous month, and continued to beconsiderably affected 
by the disputes in the engineer ng and shipbuilding trades, which 
have rendered idle an increasingly large number of workpeople not 
directly concerned. As compared with a yeur ago, there was a 
decline in most of the principal industries. 





Tue traffic problem in Berlin has become so acute that 
the Town Council has voted £5000 as a prize for the best plan of 
laying out future additions to the city with a view of distributing 
the traffic. The congestion is particularly acute in the Leipziger- 
strasse, and plans are being considered for diverting cars and 
vehicles to parallel streets. It is also proposed to tunnel under the 
Potsdamer Bahnhof, which cuts off communication between busy 
parts of the town. 


Tue Petite Republique recently published a letter from 
Mr. Henry Farman, who, after expressing doubts as to the 
accuracy of the reports with regard to the performance of the 
Wright aéroplane, challenges the Wright Brothers to speed and 
distance trials in France, the stakes to be provisionally fixed at 
25,000f. aside. Mr. Farman declares that with his present aéro- 
plane he can remain in the air for twenty-four hours, travelling at 
a speed of 80 kiloms. an hour, and he announces that with the 
improvements he has carried out he will soon be able to establish 
a record for one hour’s flight. 


A REPORT from France says :—In response to the vote 
of Parliament, the French Minister of Marine is about to decree 
the condemnation of twenty-six warships. These comprise the six 
battleships Courbet, Formidable, Amiral Baudin, Neptune, 
Magenta, and Devastation; the two coast defencé battleships 
Terrible and Fulminant; the three cruisers Milan, Tronde, and 
Tage ; five dispatch boats, and ten first-class torpedo boats. The 
Minister has sent orders to Brest for a commencement to be made 
with the battleships Courbet, Formidable, and Devastation. All 
the ships in question are old, and are of small fighting value. 


THE carrying of his Majesty’s mails by pétrol-driven 
vans is steadily increasing. A new service has just been started 
between London and Aylesbury. An 18 horse-power Siddeley van 
is being used. It leaves Aylesbury at 7.30 each evening and calls 
at Tring, Berkhampstead, Two Waters, King’s Langley, Watford, 
Stanmore and Edgware to take up, and arrives at Mount Pleasant 
just before midnight. It starts back in about half an hour's time, 
stopping at the same places as on the up journey, and reaches 
Aylesbury again just before five o’clock. The distance run is just 
over forty miles each way. In addition to the mails the van 
carries a sorter, whose operations are conducted by acetylene gas 
light, for which a special plant has been fitted. The same driver 
makes both journeys. 


THE naval authorities and Vickers, Sons and Maxim 
have been engaged upon the designs of a new and more powerful 
submarine vessel, and the result of their experiments was seen last 
Saturday, when there was launched from the Barrow yard of 
Vickers a submarine of an entirely new type. This vessel is really 
an experiment. All the previous boats have only had one torpedo 
tube forward and one propeller. The experimental one is said to 
possess four torpedo tubes and twin screws. She is larger in every 
way. The previous craft had much of their space taken up by 
trimming tanks. The new one carries a trimming tank on each 
side of her extending half her length and in shape like a sub- 
marine. Viewed from above the vessel looks like three submarines 
connected, the larger in the centre. When on the surface the 
whole of the top structure of the submarine itself will be visible 
some 2ft. In the older ones only about half of the vessel was 
above, the tapering ends being submerged. The top structure is 
carried full length on the new one. 


AN interesting paper upon “Electrical Porcelain” was 
read to the Birmingham Electric Club last Saturday evening by 
Mr. H. W. Brady. Hestated that the critical event in the history 
of the art of pottery in Europe was the introduction of Chinese 
methods for making true porcelain. The term for this substance 
was derived from the Italian “‘ porcelana,” originally a din-?nutive 
of ‘‘ porca”—Latin—meaning a pig, which was applied to the white- 
surfaced Venus shell on account of its resemblance to a pes back. 
Particulars were given of the origin of the clays and other in- 
gredients that go to the making of a first-class porcelain insulating 
material capable of withstanding high electrical pressure. The 
superiority of English over German insulators was pointed out, and 
particulars were given of high-tension tests applied to the former 
up to 990,000 volts. ‘The lecturer also dwelt upon the difficulty of 
producing porcelain in complicated shapes of exact size owing to 
the shrinkage under firing at a sufficiently high temperature to 
secure vitrification, not only of the surface, but throughout the 
substance. 

Tuer Board. of Trade desire to remind British owners 
of marks used in the Far East of the risks they run by failing to 
register their marks in Japan, and of the necessity of taking all 
practical steps to protect their interests after registration. The 
attention of all firms whose products, bea’ing marks duly regis- 
tered, are on sale in Japan, is directed to the precaution recom- 
mended by the British Embassy at Tokio of adding on their labels 
in Japanese characters, the words ‘‘ Registered Trade Mark” 
(Toroku Shohyo). According to the Japanese Trade Marks Law, 
marks cannot be registered if they are identical with, or similar to, 
marks used by another person or firm prior to July Ist, 1899, pro- 
vided that such marks have been continuously in use in Japan 
since that date. It is understood that the Japanese Patent 
Bureau are prepared to receive particulars of all marks fulfilling 
these conditions, with a view to minimise the possibility of infringe- 
ment. In the event of marks identical with, or similar to, marks 
in use in Japan prior to July Ist, 1899, having by inadvertence 
been placed upon the register, they cannot be removed therefrom 
if more than three years have elapsed from tbe date of registra- 
tion. 
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The Pitting of Propeller Blades. 


A SERIES of cases of very severe pitting, for 
| which as yet no entirely satisfactory explanation 
| has been devised, has occurred during the recent 

trials of the new ocean-going destroyers, and 
|emphasises once again the great care necessary in 
| the details of construction of vessels of this type. 
In at least three of the * Tribal ” class, all of which 
are fitted with bronze propellers of special make— 
|and, we should add, by different builders—this 
| pitting has been so abnormal and so regular in its 
appearance and position as to preclude the idea of 
the effect of air, which, when either present in sea 
water or sucked down by the action of the blades, 
exerts such a detrimental effect on cast iron or steel 
blades, and throws some doubt on the suggestion of 
faulty castings. The blades that we have seen 
were all badly corroded, as shown in a sketch 
on page 539, the depth of the holes being as 
much as fin. in some cases, rendering the propeller 
quite unfit for further service. In all cases this 
particular effect was noticeable only on the after or 
driving face of the blade and curiously only at the 
root; but its extent was alarming, the part affected 
| being in the centre of the blade and measuring as 
| much as 10in. long by 44in. wide. 

The first impression created was that this was 
due to some “ cavitating ” action set up by the inter- 
ference of the propeller blades. To obtain the full 
| value of the combination of a high-speed turbine 
with an essentially low-speed propeller we are com- 
| pelled to compromise in many directions. In order 

to speed up the propeller its diameter and pitch 
‘are made small, but the final limit in reduction of 
| size of screw is undoubtedly that of area. Mr. 
Barnaby indicated the principles affecting this 
limitation soon after the trials of H.M.S. Daring 
twelve years ago, and from the trials of various 
reciprocating-engined destroyers assigned a thrust 
pressure limit in relation to projected blade area— 
about 11 lb. per square inch at 12in. immersion— 
beyond which it was inadvisable to go. Other ex- 
perimenters confirm this figure, but to get the full 
advantage of the rapidly revolving turbine this has 
| been willingly exceeded, and in the case of the 33- 
| knot boats 750 to 760 revolutions per minute were 
| only obtainable with a high thrust pressure in asso- 
ciation with a very large ratio of projected to disc 
|area, the propellers being about 6ft. in diameter. 
For propellers of the type shown in the sketch the 
blade thickness at the root needs to be very great 
in proportion to the width at this point, which, 
| incidentally, does not improve the efficiency. In 
| view of these considerations it is impossible to 
|avoid the feeling that the proportions were too 








43 | exaggerated, and this view is partially confirmed 


| by subsequent trials with different screws, though 
| further pitting was observed, so that any idea of its 
being due only to the water pressures or to the 
effect of undue blade interference must be discarded. 
Cavitation, we had been led to believe from 
photographs published by Mr. C. A. Parsons, 
occurred on the suction or forward face of a pro- 





peller, and that its action commenced at the leading 
edge towards the tip of the blade; moreover, if 
blades are attacked at all by this action, the tip 
corrosion that seemed inseparable from the use of 
the now discarded forged steel blades on the early 
27-knot boats would tend to confirm this theory. 
It is, of course, quite impossible to say what 
eddies might be set up by very fine pitched screws 
with truly helical faces and sharply rounded backs, 
but as the pressure per square inch normally to the 
blades cannot have exceeded about 13lb. or 14 lb. 
per square inch, it seems inconceivable that any eddy 
would create holes several inches square. The 
probable explanation, which was not at first accepted 
in view of the known excellence of the product of 
specialist propeller casting firms and the regularity 
of the phenomena in different vessels of the same 
type, appears to lie in the difficulty of casting solid 
propellers of such abnormal proportions, and not in 
the material used. From an analysis that we have 
before us of the test cuttings of one of these screws, 
it seems that such items as arsenic, iron, lead, tin, 
and sulphur, which alone form doubtful elements, 
are only present to a total extent of 1 per cent. 
The copper and zine which form the main elements 
havebeen found amply trustworthy in other propellers 
of similar type, and in this case there is no suspicion 
of the curious fatigue found to result from the 
vibration that caused such considerable trouble in 
certain foreign destroyers a few years ago. 

Very finely pitched solid propellers are cast as 
usual with their faces down and their axes vertical, 
and some trouble is likely to come from dirt being 
washed off the mould by the action of the hot 
metal; but should this have been the case it is not 
likely to have escaped inspection. It is barely 
possible, in these cases, where each blade of each 
screw was affected, that the trouble should have 
ensued solely from this cause, and it is just possible 
that some dirt was left in and washed out by the 
high blade pressures, but the havoc that the loss 
of such a blade would cause at these extraordinarily 
high speeds of rotation would be so serious that 
the Admiralty may be trusted to enforce the 
strictest care in future in the manufacture of 
destroyer propellers. We shall look forward with 
interest to the possible recurrence of this trouble 
in the later vessels of the class before definitely 
adopting any one explanation. As far as is known, 
this is the first series of vessels in which such 
trouble has occurred. 


The Trades Disputes Act, 1906. 


SIGNS are not wanting to show that the Trades 
Disputes Act, 1906, is not by any means a charter 
which grants to the trade unionist a complete 
measure of freedom from the control of the civil 
law. Only last week we drew attention to the fact 
that the criminal law still operates~to prevent cer- 
tain forms of picketing; while the case of 
Conway v. Wade, which is reported in the Times 
Law Reports of May 12th, serves to show that 
those who do the behests of a trade union may still 
be brought within the jurisdiction of the civil 
courts. It is hardly necessary to remind our 
readers that there is an old maxim, “ Ubi jus, ibi 
remedium,” which has been acted upon by the 
English judges for countless generations. Being 
interpreted, it means that if a wrong is brought 
before the court, every endeavour will be made to 
find a remedy ; and that remedy will be applied and 
enforced, unless the injured party is deprived of it 
by Act of Parliament. The case in question serves 
to show that the Courts have decided to interpret 
the Trades Disputes Act in the light of this maxim. 
In other words, they are determined—and the 
determination is of the utmost value to employers 
—to construe this iniquitous measure as strictly 
as possible. 

In order to understand the full force and effect of 
the decision in the case to which we are about to 
refer, it is necessary to consider the effect of the 
Act of 1906. Sec. 3 provides that “an act done 
by a person in contemplation or furtherance of a 
trade dispute shall not be actionable on the ground 
only that it induces some other person to break a 
contract of employment, or that it is an interference 
with the trade, business, or employment of some 
other person, or with the right of some other person 
to dispose of his capital or his labour as he wills.” 
“Trade dispute” means any dispute between 
employers and workmen, or between workmen and 
workmen, which is connected with the employment 
or non-employment, or the term of the employ- 
ment, or with the conditions of labour of any 
person. In the case in question the plaintiff was 
formerly a member of a trade union. During his 
membership he was fined a sum of 10s., which he 
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did not pay. After this he himself became’ an 
employer, and thereupon ceased to be a member of 
the union. Later on, when he ceased to be an 
employer, he rejoined the union, the fine not having 
been paid. Subsequently the defendant, a delegate 
of the union, went to the foreman of the plaintiff's 
employer and told him that he had better “ stop 
Conway—the plaintiff—or there will be trouble with 
the men.” The plaintiff having been, in conse- 
quence, dismissed from his employment, brought 
an action against the delegate. The findings of the 
jury are of considerable interest. They found that 
there was not a trade dispute existing or contem- 
plated by the men; that the defendant uttered a 
threat to the plaintiff’s employer; that what he did 
prevented, or was intended to prevent, the plaintiff 
from getting or retaining employment; that it was 
done to compel the plaintiff to pay, and to punish 
him for not having paid the fine; that what the 
defendant did was not done only to warn the 
plaintiff's employer that the union men would leave 
in consequence of their being unwilling to work 
with the plaintiff, and that it was not done 
in consequence of the men objecting to work 
with him; that the defendant did something 
more than act on behalf of the men object- 
ing to work with him; and that the defendant 
did something more than act on behalf of the men 
employed by the plaintiff's employer. Upon these 
facts the Court of King’s Bench has held that the 
act of the defendant was not done “in con- 
templation or furtherance of a trade dispute’’ 
within the meaning of Sec. 3 of the Act of 
1906, and that the defendant, not being pro- 
tected by that section, was liable at common law. 
The following passage in Mr. Justice Channell’s 
judgment is deserving of attention. He said: “I 
should not like to try and frame an exhaustive 
definition of what amounts to ‘a contemplation of 
a trade dispute ;’ but I am clear that it does not 
cover a threat to create a trade dispute which does 
not exist at the time, and that is what the jury 
have found in this case. It might have been ‘in 
furtherance’ of a trade dispute if there was really 
a dispute existing at the time; because I suppose that 
‘in furtherance’ means in support of one side of 
it. But if the jury thought that the whole thing 
was got up for the purpose of putting this compul- 
sion on the plaintiff, it seems to me that they were 
justified in arriving at the conclusion to which they 
have come.” 

Applying the principles which Mr. Justice 
Channell thus clearly lays down, it is manifest that 
the Courts are in a position to drive a coach and 
four through one of the most obnoxious sections of 
the Act. Only get the jury to find that a trade dis- 
pute is not “existing or contemplated,” and the 
intolerable interference of trade union officials may 
be checked by injunction or otherwise. It will not, 
however, be easy to show that there is no dispute 
in contemplation. Take the case of a shop in which 
there is a non-union man at work. Suppose the 
union decide that it is undesirable to have the non- 
union man retained in his employment, and send 
their secretary to tell the employer that the men 
will be called out unless the man in question be 
discharged, would this be an act done “in contem- 
plation of a trade dispute’’? We fear that it 
might be, having regard to the definition of trade 
dispute which is to be found in the Act; but if the 
secretary takes this action with a view to bringing 
pressure to bear upon a particular man he lays him- 
self open to an action at once. The decision in the 
case reviewed will come as a surprise to those mem- 
bers of trades unions who fondly imagined that the 
Act of 1906 placed them altogether outside the law. 
To the same degree will it be a relief to employers 
to know that to some extent at least the old reme- 
dies of the law can still avail them. 


The Utilisation of Exhaust Steam. 


EXHAUST steam carries with it energy, part of 
which is either directly or indirectly available for 
doing useful work, and a far larger part which cannot 
be utilised in any way. Various devices are or have 
been employed for utilising more or less of the 
available energy. The simplest consists in employing 
it to get rid of the pressure of the air against a 
piston. That is what a condenser does, neither 
more nor less. The most efficient condenser can 
do nothing more than reduce back pressure by about 
15lb. on the square inch. In practice so excellent 
a performance is seldom secured; it is not safe to 
reckon on more than 11 lb. after all deductions have 
been made. There is, however, an indirect way 
in which the condenser can do more. It permits 
steam to be used with a higher ratio of expansion 
than is possible without it. We interpose, therefore, 





between the single cylinder of a steam engine and 
a condenser a second and much larger cylinder, in 
which we expand our steam before destroying it. 
There is a limit, however, to the size of the low- 
pressure cylinder, which quickly makes itself felt 
when the power of the engine is great. The capacity 
of the cylinder has to be comparatively enormous. 
The result is that in practice a good deal of energy 
which might be used, did not purely constructive 
obstacles stand in the way, escapes to the condenser. 
Within the last few years attempts, on the whole 
very successful, have been made to secure economy 
by passing the exhaust steam from a simple or com- 
pound engine through a turbine. 

These combinations of turbines with piston 
engines on land have hitherto been almost confined 
to ironworks, where the fact that the supply of 
steam is very irregular has been most ingeniously 
overcome. It does not appear, however, that 
the power given out by an exhaust steam turbine 
can be utilised for any purpose but two, namely, the 
generation of electricity and the driving of fans. 
A few years ago M. Rateau invented the system 
to which we refer. He turns the exhaust 
steam into what he terms an accumulator. 
This is a large cylindrical vessel in which there is 
a quantity of water. This is raised to the boiling 
point by blowing the exhaust steam into it, and the 
steam which results goes to the turbine and thence 
to the condenser. When the mill engines are 
running heat accumulates, and the pressure rises. 
When the mill engine stops the pressure falls, 
ebullition begins and the turbine is kept running. 
The water stores energy as “latent” heat at one 
time, and gives it out at another. The whole 
theory and practice of the Rateau system have been 
completely set forth in our columns quite recently. 
[THE ENGINEER, March 13th and 20th.} We donot 
intend going over the ground again. Our purpose 
just now is to say something of the later develop- 
ments, as set forth by Mr. P. J. Mitchell in a paper 
read not long since before the Cleveland Institution 
of Engineers. 

The first point claiming consideration seems to 
be that the limit of permissible irregularity in 
the supply of steam appears to be so soon 
reached that the utility of the scheme is 
restricted. Thus Mr. Mitchell tells us that stops 
of about four minutes are the longest admissible. 
We are not surprised when we bear in mind how 
low the temperature of storage is, and how large 
the quantity of steam required by the turbine. The 
pressure never greatly exceeds 2.5 lb. above the 
atmosphere, which is not much to play with. The 
result is that arrangements must be made to keep 
the turbine going with live steam. An exhaust 
steam reducing valve is fitted which is governed by 
the pressure in the accumulator. ‘When that falls 
too much boiler steam is admitted to supply the 
turbine. A new device has, however, been fitted 
by M. Rateau at the Reunion Mines in Spain, 
where a mixed pressure turbine has been put down. 
This turbine is especially interesting as it takes 
steam at three different points at three different 
pressures; the first supply of steam which enters 
the small end of the turbine is at 170 lb. per square 
inch, and is expanded down to 70 lb. per square 
inch, at which point a second supply of steam at 
70 lb. enters the turbine through a second stop 
valve from another range of boilers. The whole of 
this steam is then expanded down to atmospheric 
pressure, when it leaves the first turbine and joins 
the exhaust steam from the winding engine and 
enters the second turbine, where it is expanded 
down to the vacuum produced by the condenser. 

Notwithstanding the drawback to which we have 
referred, the advantage gained is so considerable 
that the use of the Rateau system is extending. It 
has been found worth while in many cases to utilise 
not only the exhaust of the large mill engines but that 
of the small non-condensing engines scattered about 
the yards. In the discussion which followed the read- 
ing of Mr. Mitchell’s paper, no one disputed the general 
excellence of his arrangements. But among some 
other limitations it was pointed out that the supply 
of electricity might easily outrun the demand in so 
far as a steel works was concerned. The proposed 
solution of the difficulty is to supply light and 
power throughout whole districts. This idea is 
now to be put into practice for the first time in this 
country by the Waste Heat Company, founded by 
Mr. Charles Merz, and the first installation is being 
constructed for it by Messrs. Willans and Robinson, 
and is to be erected at Messrs. Samuelson’s blast 
furnaces. Many other firms are following suit. 

It is of interest to note that during the discus- 
sion it was pointed out that it might be very unwise 
to spend much money on plant to be used in con- 
nection with new rolling mills of any kind, because 
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it appeared likely that in the near future such mill 
would be electrically driven. If this happengy 
accumulation would have to take quite anot) 
form, electricity instead of heat being stored. v. 
interesting information on this subject wag supplied 
by Mr. Gridley, of the Cleveland and Durha 
Electric Power Company, which is now supplying 
all the electricity it can produce, while the demand 
is growing. He said that the United States Stee] 
Corporation is constructing an enormous plant at 
Gary, 30 miles south of Chicago. It js erectin 
sixteen blast furnaces and putting down plate mille 
and other mills for dealing with girder and mis. 
cellaneous work, together with mills capable of 
turning out 2500 tons of rails per day. Fo, this 
huge plant it has decided to use electrical Operation 
throughout. The works being situated a long way 
from any town necessitates the erection of privat 
generating plant, and although a large number of 
gas engines will be used, it is interesting to note 
that it is considered necessary to employ one steam 
engine as standby to every two gas engines, ag 
the whole rolling mill plant is being operateg 
electrically, to provide a large standby coal-fired 
generating station. 


The Strikes. 


THE disputes which have been in progress for 
the better part of half a-year between the Ship- 
building employers in the North and certain 
sections of their men—the shipwrights, joiners, 
drillers, and engineers—who refused to agree to the 
reductions of wages which nearly all other men 
engaged at the shipyards had accepted, do not 
seem yet to be near settlement, although during the 
last ten days the shipwrights, joiners, and drillers 
have been voting whether they will accept the latest 
arrangement that has been suggested by a Joint 
Board representing the General Federation of 
Trades, the Independent Labour Party, and the 
Parliamentary Committee of the Trades Union 
Congress, which have been dealing with the question 
in conjunction with the representatives of the 
various societies involved. The terms in brief are: 
(1) That the men return to work at a reduction of 
ls. 6d. per week, which all the other men agreed to 
months ago. (2) Within a fortnight after the 
resumption of work there shall be a joint con- 
ference between the Shipbuilding Employers’ Federa- 
tion and the representatives of the various branches 
of the shipbuilding trade with a view to the 
setting up of permanent machinery to deal with all 
future questions that may arise in the trade. Each 
side to have its own chairman. The ballot papers 
are to be returned by Saturday, so that the decision 
of the men should be known towards the middle of 
next week. Undoubtedly there is a point gained in 
the new proposals, for the employers concede pro- 
vision for the establishment of permanent machinery 
for the settlement of future disputes. But judging 
from the meetings that have been held the men are 
in no mood to return to work unless they receive 
greater concessions ; in fact, many of them take up 
quite a defiant attitude. They hold tiat the em- 
ployers have conceded nothing upon their original 
demands. At a Hartlepool meeting a resolution 
was passed hoping that every member imbued with 
the spirit of trades unionism will show his dis- 
approval of the tyranny of the employers in 
forcing their unjust demands by recording their 
votes against the terms submitted by them.” It is 
to be borne in mind that the proposed terms of 
settlement did not emanate from the employers, but 
were drawn up by the Board of Trade and approved 
by the employers, as well as by the leaders of the 
labour societies concerned. The only hope of 
a settlement is that the votes of the men 
outside the district for a termination of the dispute 
may outpumber those of the men who are pre- 
pared to reject the new proposals. The men’s 
societies are feeling the financial strain very keenly, 
and the strike pay has had to be reduced in 
amount. The levies on the men at work are very 
onerous; thus the members of the Amalgamated 
Society of Joiners are called upon for _half-a- 
crown per week. The Amalgamated Society of 
Carpenters and Joiners has appealed to the Amal- 
gamated Society of Railway Servants for a loan of 
money “to assist them in the abnormal position 
in which they find themselves.” It was decided to 
lend them £10,000 free of interest. The men 
appear to have got out of hand altogether, and are 
not disposed to accept the advice of their leaders; 
indeed, nothing short of arbitration on the claim 
for 1s. 6d. per week seems likely to satisfy them, 
and this the employers do not see their way to 
concede when all the other sections of men agreed 
to the reduction. The engineers at the shipyards are 
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still out, and no steps have this week been taken to 
pring the strike to an end. Those?concerned appear 
to be waiting until the result of the voting of 
the shipwrights and joiners 1s made known, 
as that will doubtless influence the action of 
the engineers. It is stated on their behalf that 
if the employers put forward any modified demand 
with a view to ending the dispute there might be 
gome chance of this result being achieved. It will 
be remembered that at the last ballot the employers 
offered arbitration, bub the men rejected the proposal. 
The Steam Engine Makers’ Society, however, accepted 
the advice of its executive as to arbitration, but 
was outvoted by the members of the larger associa- 
tion. With all this disturbance trade continues 
naturally to be extremely bad. Probably not for 
twenty years’ has it been so depressed in the North. 
There is little work to offer the men even if they 
eeturn on the employers’ terms, and the shipyards, 
ordnance, and engineering works are without new 
orders. It is impossibleto take anything but a serious 
view of the situation, and on the Tyne the opinion is 
held by many that not for another two months or 
more will the dispute come wholly to an end. 








THE IRON AND STEEL INSTITUTE. 


Tye annual meeting of the Iron and Steel Institute 
was held at the Institution of Civil Engineers on Thurs- 
day and Friday last; Sir Hugh Bell, President, in the 
chair. The attendance, although fully representative of 
the home members, with a small number of those from 
foreign countries, was smaller than we have been accus- 
tomed to associate with this function for several years 
past, a result which was no doubt largely due to the 
inclement weather prevailing during the period of the meet- 
ing. The report of the Council for the year 1907 showed 
the Institution to be in a very flourishing condition, the 
total membership in December last being 2100; 116 new 
members were elected in the year, but against this there 
has been a loss of 76 members, nearly one-half of this 
by death, leaving a net increase of 40 members. Among 
the most notable of these losses have been H.M. Oscar II., 
King of Sweden, honorary member, whose great and 
kindly interest in the Institution will be remembered by 
all who had the good fortune to attend the Stockholm 
meeting in 1898; and among working members Sir 
Benjamin Baker, Sir Charles Mark Palmer, Sir Alexander 
Wilson, Dr. William Jacks, Mr. G. R. Dunnell, and Mr. 
P.F. Nursey. A valued foreign member has also been 
lost in M. Jules Magery, whose admirable management 
of the Liége Mining and Metallurgical Congress was an 
important element in the success of that meeting. 

The treasurer's report disclosed an equally flourishing 
condition, the surplus for the year, notwithstanding the 
additional expense due to the autumn meeting in Vienna. 
being something more than £800, apart from the Carnegie 
Research Fund, which has lately received a further con- 
tribution from the founder, bringing it up to a total of 
£20,000, which will entirely relieve the general Institute 
from all costs in respect of the administration of the 
trust. This, however, has taken place since the close of 
the year, and, therefore, does not come within the pur- 
view of the report. 

In moving the adoption of the report, the President 
gave a rapid and luminous summary of its principal 
features, dwelling particularly upon the Vienna Meeting, 
and the new quarters of the Institut: at 28, Victoria- 
street, whereby the facilities for the work of the staff and 
the comfort of members usinz the library and reading- 
room have been considerably increased. Allusion was 
also made to the collective exhibit of British pig iron, 
which had been organised by a Committee of the Institute 
for the Franco-British Exhibition, upon a new basis, the 
exhibits being classified geographically without reference 
to particular makers. The scheme had met with a very 
favourable reception, and a large and interesting series 
of examples have been brought together, which: would be 
displayed in an appropriate structure as soon as the 
building was ready to receive it, which it is hoped may 
be the case shortly. 

A few days before the meeting the Secretary had been 
made aware of the great loss that the Institute had 
experienced in the death of their honoured foreign 
member, Dr. Herman Wedding, and in respect to his 
memory the members rose from their seats when the 
announcement was made by the President. 

The report, on the motion of Prof. Gowland, seconded 
by Mr. Joseph Adamson, having been adopted, the Presi- 
dent proceeded to present to Mr. Benjamin Talbot the 
Bessemer Medal which had been awarded to him in 
recognition of his services to the metallurgy of iron by 
his long and elaborate experimental investigations, and 
more particularly for the development of the continuous 
Process of basic Siemens steel making in tue rocking 
furnace, The award, which was an extremely popular 
one, having been briefly acknowledged by Mr. Talbot, the 
reading and discussion of the papers on the list was 
commenced, 

5 The first of these by Mr. Andrew Lamberton, on 

Improvements in Plate Rolling Mills,” began by dis- 
cussing the condition under which plates may be most 
rapidly and efficiently produced, the latter condition 
including perfection of surface finish, and uniformity in 
Bauge thickness. So far as mere speed of production is 
concerned, the three-high mill with large top and bottom 
rolls and a smaller middle roll is probably the best, but 
g00d surface finish and regularity in thickness can only 





be obtained for a short’ time” with freshly dressed rolls, 
owing to the unequal wear of the middle roll as com- 
pared with the larger driven pair. In America, for 
instance, variations in thickness up to 15 per cent. are 
tolerated, while in this country the limit of 24 per cent. 
must not be exceeded. The rising and falling live roller 
tables required in such mills are also expensive and 
troublesome adjuncts as liable to sudden breakdown, and 
therefore requiring a duplicate set to prevent the stoppage 
of the mill during the necessary repairs. The two-high revers- 
ing mill hasthe advantage that in roughing down when the 
passes are short the speed of the mill can be reduced so 
as to minimise the shock at entry, while in the longer 
finishing passes the speed can be accelerated to any 
desired extent compatible with safety. The author 
finds that 140 revolutions per minute is quite a common 
speed for reversing mills, which is quite twice thet of 
a three-high mill, so that the slowing down during the 
initial passes is amply compensated for by the higher 
speed in finishing. The main object of the paper is the 
description of a new form of plate mill designed for 
rolling thin plates, while being equally suitable for 
ordinary ship and girder plates, now successfully at work 
at the Glasgow Iron and Steel Works, Wishaw, for 
which the following claims may fairly be made. 
(1) Simplification in the operation ofthe mill. (2) Reduc- 
tion in amount of machinery. (3) Reduction in work 
done and consequent lessened wear of finishing rolls. 
(4) Acceleration in speed of finishing and equalising of 
power used in both roughing and finishing rolls. (5) Final 
delivery of plates straightened and free from waves. 
(6) Reduction of space occupied. (7) Increased output 
capacity. (8) Economy in steam consumption. 

The first and most important of these advantages is 
obtained by the arrangement adopted. The mill has two 
stands of rolls 30in. in diameter, and 6ft. 6in. long, which 
are arranged tandem fashion; the finishing pair being 
placed in front of the roughing pair, with the roll centres 
about 7ft. apart. The roughing rolls are coupled directly 
to the engine, while the finishers are driven at a somewhat 
higher speed through a train of double helical spur gearing. 
During the roughing period the top finishing roll is lifted 
by its hydraulic balance to clear the slab, which is worked 
in the back pair alone. When the roughing is completed 
the operation is reversed, the roughing mill being opened 
by its lifting gear, and the finishing pair brought into 
operation alone. The advantages obtained by this 
arrangement are very considerable, the side tra- 
versing live roller table required for transferring the 
slab, when both stands of rolls are in the same line, 
being dispensed with, one pair of tables serving both, 
and the two being in close proximity, the heaviest part 
of the reduction can be done with the grain rolls, the loss 
of heat during the transfer from one end to the other 
which must be allowed for in the ordinary construction 
being avoided. The author had found in one case that the 
power used for roughing was considerably in excess of 
that of finishing, the average of a large number of deter- 
minations having been 3425 horse-power in roughing and 
2210 horse-power in finishing, and therefore the power of 
the engine during the latter stage is not completely 
utilised in the ordinary way. This excess power has been 
turned to account by the author by accelerating the speed 
of the finishing rolls, with the double advantage of 
increasing the efficiency of the motor and providing a 
useful increase of speed in the finishing passes, which is 
of great importance in rolling the plates. 

In mills driven at high speed there is a tendency of the 
plate to become waved, particularly if of thin gauge. To 
correct this, during the final pass in the finishing rolls 
the roughing rolls are brought into light contact with the 
plate, the whole combination practically forming a four- 
roller mangle, which effectively flattens the plate before 
shearing. 

As regards space occupied, an ordinary two-high revers- 
ing mill, measured across its extreme length, including the 
driving engine, requires about 70ft., which, with the mill 
in question, is reduced to 42ft. This is due partly to the 
arrangement of the rolls and partly to the engine, which 
is a two-cylinder compound, with a 42in. high-pressure 
vertical cylinder, and a 67in. low-pressure horizontal 
cylinder, and 3ft. stroke. The initial steam pressure is 
1601b., and the low-pressure cylinder exhausts into a 
central condenser, with a vacuum of 24in. By the aboli- 
tion of the transfer gear the time taken for this operation 
is saved, and by acceleration of the finishing rolls, which 
are run at 15 per cent. above the speed of the engine, a 
plate 5ft. by 30ft. by Zin. is rolled in two minutes, corre- 
sponding to 400 tons per day of ten hours, if the rate of 
speed could be kept up. In rolling to the gauge, say, 5ft. 
by 30ft. by ;%in., the time required is 2} minutes, or at 
the rate of 130 tons per day. 

A point of interest in connection with plate rolling is 
the use of water-cooling on the rolls. This, though 
common in finishing, is not usually practised with the 
roughing rolls. The author, however, finds that the 
surface quality of plates rolled when both roughing and 
finishing rolls are worked wet is distinctly better than 
when water is used with the finishing pair alone. 

The discussion was opened by Mr. James Riley, vice- 
president, who, after complimenting the author, referred 
to the old plate mill atthe Hallside works when he went 
there thirty years ago. It turned out about 80 tons per 
week, but its modern successor had reached 2000 tons. 
He was not quite in agreement with the author as to the 
three-high mill. Fifteen years ago he had put down the 
first mill of that kind in this country, which produced three 
times the tonnage of the old mill alongside it. It 
had, however, defects in the tables which were of 
American design, and gave trouble. He thought that 
the author had made out all his points, except, perhaps, 
as regards the motor, which had some complications that 
might be troublesome. He believed the mill could finish 
thin plates up to 80ft.in length. If so, the saving in scrap 
would be very great. 

Mr. Harrison agreed generally with the author’s pro- 
posals, but did not think that the mangling action would 





be satisfactory owing to the difference in speed of the two 
mills. If the roughing rolls were put down too hard the 
plate would be dragged through and stretched unduly, 
but if not sufficiently close they would do no good. He 
thought that the rolling mill should be kept to its own 
work, putting on the mangle independently. He did 
not quite understand the author's idea of the plate 
being heated by work done upon it in the mill. If it 


were so it would be a very expensive method of heating 


by the excessive work put on the engine to obtain it. 

Mr. Gledhill, referring to his experience in rolling 
armour plates, considered the author’s arrangement of 
the mill to be an excellent one, and if he had to reconstruct 
his armour plate mill he would adopt a similar parallel 
arrangement for the two stands of rolls. There was, how- 
ever, a limit to the rapidity at which plates could be rolled 
when the slab exceeded a certain thickness, as with very 
thick slabs there was a tendency to draw out the surface 
layers quicker than the centre, so that the plate was not 
really homogeneous. He then referred to the construc- 
tion of his armour plate mill in which the rolls, housings 
and engine cylinders were all made from forged steel 
ingots. It had worked night and day for seven years 
without a breakdown. He wished that the author would 
give the meeting his views as to the steam economy 
realised by the use of the compound engine. 

Mr. Cunningham thought the principle adopted by the 
author in the construction of his mill was likely to be 
extensively followed in future. Whether the rolls should 
be 10ft. or 15ft. or 60ft. apart was a matter to be settled by 
experience. He had found that 37 per cent. of the work 
was done in the hard and 63 per cent. in the soft rolls. 
As regards the use of water, his experience agreed with 
that of the author. When both sets of rolls were flooded 
with water the proportion of oxide on the plates was con- 
siderably less than when they were rolled perfectly dry. 

Mr. Crowe thought that the difficulty about incorrect 
finish could be got over quite easily by using two sets of 
threé-high rolls. There was no doubt that if the hard and 
soft rolls were driven by independent engines the output 
would be greater than that possible in the author’s mill, 
but that meant increased expense. He did not think a 
greater output could be obtained from a single engine 
than had been done by Mr. Lamberton. As regards 
saving in time by doing away with skidding, he thought 
that the time lost in screwing down should be considered 
on the other side. Much also depended on the condition 
in which the slabs were received from the cogging mills. 
In America they were more nearly reduced to plate form 
than here. He thought that the housings of the two mills 
should be placed farther apart. The design of the mill 
would be eminently suitable for electric driving. As 
regards the mangling action, if the soft rolls were run 
rather slower than the hard ones, the slight stretching 
action would straighten the plates effectively. 

Mr. Duff, referring to Mr. Riley’s three-high mi!] of 
1890, said that it frequently exceeded the limit of 400 
tons per week in output. Its great defect, however, was 
in the unsatisfactory live roller tables, and if this had 
been effectually remedied the results would have fully 
equalled those obtained by the author. 

Mr. Lamberton, in reply, assured Mr. Riley that there 
was no complication in the motor. The double handling 
valves were exceedingly simple. They were connected 
by rods to a single lever. and when shut down the 
high and low-pressure admission valves closed together, 
forming a very efficient brake for bringing the engine 
quickly to rest. Mr. Riley had spoken of rolling plates 
80ft. long; he hoped to be able to increase this to 100ft. 
in his mill. The mangling action was not so much due 
to roll pressure as to the prevention of wobbling of the 
end of the plate. Mr. Harrison had spoken about the 
heating the plate in the mill. He did not say that heat 
was put into the plate by driving at a high speed, but 
that by rapid rolling the loss of heat by cooling in the 
mill was much reduced. Mr. Gledhill mainly referred 
to armour plates, where the conditions were different 
from those in thinner plate rolling. He did not claim to 
be the first to use a reversing compound engine, but only 
one with two cylinders, as against the four-cylinder form 
now so largely used on the Continent. He was glad to 
have his remarks about rolling wet confirmed by Mr. 
Cunningham. As regards Mr. Clowes’ proposal for using 
a combination of two three-high mills, it was obvious that 
with the larger outlay that that involved increased produc- 
tion could be obtained. This, however, was asingle mill with 
a single engine. The slabs worked in the mill were from 
4in. to 44in. thick, and averaged 15 ewt. each. No advan- 
tage would be gained by increasing the distance between 
the housings, as it would make the transmission gearing 
more complicated. The design might lend itself to 
electric driving, but that was a question of price. It 
meant two motors of 8000 horse-power each instead of 
one engine. His recollections of the three-high mill 
were not as favourable as those of Mr. Doff. He remem- 
bered it as a very shaky structure, which broke down 
very often, which probably led to its removal. The limit 
of speed in rolling was fixed by the power of the heating 
furnaces to supply slabs, and until further facilities were 
given in this direction there could be no question of 
working more rapidly. 

The President, in moving a vote of thanks to Mr. 
Lamberton, congratulated not only the author for his 
valuable contribution to the work of the Institute, but 
also the members who had maintained the discussion in 
an exceedingly commendable manner, both as regards 
the time limit and the manner in which they had stuck 
to the matter in hand. That had been so well done that 
even in the few instances where the time limit had been 
exceeded he had not found it necessary to call the trans- 
gressors to order. 

At the close of the discussion on Mr. Lamberton’s 
paper the President left the chair in order to attend the 
opening ceremony of the Franco-British Exhibition, his 
place being taken by Mr. James Riley. A large number 
of the members bound for the same destination accom- 
panied the President, leaving a much diminished audi- 
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ence for the paper by Dr. Stanton that followed. This 
described a new fatigue test for iron and steels in which 
the test piece, in the form of a small ring of rectangular 
cross section, is supported between three hardened steel 
rolls whose centres are placed at equal distances apart in 
the same vertical plane. The top roll, which is rotated 
by a motor or by hand, presses downward by means of a 
steelyard arrangement upon the ring, and when rotated 
turns the latter, dragging the other rolls, which run on 
large roller supports, so that the test piece is subjected to 
alternating tensile and compressive stresses three times 
in each revolution. The result is a gradual spreading of 
the ring and grinding of the surface, with ultimate fracture ; 
the cracks starting from the inside or outside of the ring, 
according to the ductility of the material. A counter on 
the apex of the top roll registers the number of revolu- 
tions, and the number of these required to produce frac- 
ture is a measure of the quality of the material. 

The nature of the results will be seen from the following 
tables, which give the results of tests made on rails for 
the Great Northern Railway. 

No. of Weight per 
sample. yard. 
es 85 
85 


100 


on os Date of 
ee manufacture. 
18 months ; 
17 months 
New 
New 
New 
35 years 
New 
5 years 


1903 
1905 
1905 
80 1870 
96 
Chemical Composition . 


| 


| 
| 


No. of 
sample, 
Manganese, | 
Phos 
phorus, 
Sulphur. 
Cobalt. 





1 
4 


5 | 
8 | 
10 
11 
913 
13 


0-25 








Results of Mechanical Tests made on Specimens cut from the 
Samples at the National Physicat Laboratory. 
No. of Ultimate stress. Tons Elongation Hardness 
Risen per square inch. on 2in. number from 
—— Per cent. Per cent. Brinell test. 
sig oe a: eee ; . od] 
: 240 
238 
276 
288 
221 
304 
ae os.) tc sect ast ae 
Three sets of tests were made with rings cut from the 
centre of the head of each of the different rails, the rings 
and loading varying slightly as follows :— 
Dimensions. 
Internal 


diameter. 
0-725 


BS 


8 
10 
ll 

913 


em Orc = 
ReSss 
NENW wdsHEG 


Load in lb, 


600 
675 
825 
of the experi- 


External 
diameter. 
% . 1-00 
II. 1-00 0-725 0°25 
HI. 1-00 0-687 0-25 
The following table gives the results 
ments :— 


Number of 
sample. 
ieee 


Set. 
I 


Thickness. 
0-25 


Number of reversals of stress up to fracture. 
Set I. Set II Set LIL 


4 
5 
8 
10 
11 
913 5, F 
BO tise ot 38,000... 
The calculated ranges of stress at the 
were :— 
Range of stress in tons 
per square inch. 
Set I. .. 47-8 
Set I. 
Set LIT. 


These results show that although generally a high 
hardness number corresponded to long endurance under 
alternating stress and abrasion, this is by no means 
universally true. No. 10, the harder rail, shows less 
endurance than the softer No. 8. Another feature is the 
high endurance of the samples of softest and lowest 
tensile strength, Nos. 11 and 5, relatively to the stronger 
Nos. 4 and 18. This is attributed to a cold rolling effect 
strengthening the samples of the softer metal. The 
superiority of the two nickel steel samples, both as regards 
resistance to abrasion and alternating bending, is also very 
marked. The tests have been made at the rate of 800 
reversals per minute, but it is intended to modify the 
arrangements to be able to increase them to 4000 or 5000 
per minute. 

The discussion was opened by Mr. Gledhill, who 
thought that the paper was instructive, especially as 
showing the superiority of nickel steels. The test rings, 
however, were essentially subjected to longitudinal strains, 
while in a rail the stresses were to a great extent trans- 
verse. 

Mr. Hadfield, referring to the question of nickel steel, 
said that the results obtained in America with rails con- 
taining 8 per cent. of nickel had not come up to expecta- 
tion. He thought that the method would be of value as 
opening up a new line of work. 

Mr. Arthur Windsor Richards thought that the action 
of the machine did not correspond with the work done 
upon the rail in practice. The results could not be com- 
pared among themselves, as the hard specimens cracked 
on the outside and the soft ones in the centre. No. 11, 
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which, according to modern notions was a bad rail, and 
came out badly from the stress reversal test, had 
stood on the road for thirty-five years. He had found the 
same thing with rails high in phosphorus and sulphur, 
which showed little signs of wear in twenty-five to thirty 
years, but broke down easily under reversal tests. Such 
rails rarely broke in use except from flaws. He thought 
the selection of the test pieces had been unfortunate, 
as having been taken from the part of the rail most 
likely to be segregated, and therefore the weakest part of 
the rail. It would be more interesting to cut a thin layer 
just under the running surface, because it was the part 
of the rail that actually came into use. He thought he 
recognised in No. 713 a sample of a rail containing 
chromium and nickel that he had made by a process 
described at the annual meeting in 1907, and which in a 
reversal test machine designed by himself have shown 
three times the endurance of ordinary carbon steels. 

Mr. Saniter objected to the manner in which the test 
pieces had been taken as favouring longitudinal fracture, 
which was not the direction in which rails broke in prac- 
tice. He also thought that there might be difficulty with 
the tests revolving at exceedingly high speeds in deter- 
mining the actual moment and method of fracture. 

Mr. W. Webster considered the experiments to be 
interesting and hoped that they would be continued. The 
action of the rolls on the specimen corresponded with 
that of a locomotive driving-wheel on the rail, but the 
specimen should also be taken with the axis of the 
cylinder parallel to the length of the rail to bring out 
differences in structure due to rolling. Recent experi- 
ments made at the Watertown Arsenal upon thin plates 
jin. thick cut from the head of a rail showed great weak- 
ness transversely. Such plates would bend longitudinally 
through 180 deg. on a radius of 1}in., but transversely they 
broke in two when the bend was only 20 deg. 

The author in replying said that he only intended to 
describe the method of testing and not the result of any 
particular set of rails. As regarded the position of the test 
pieces, he had selected the direction which he considered 
the action of the wheel upon the rail was most nearly 
insulated. They could be easily cut in any other direc- 
tion, and he was glad to learn the opinion of members 
upon this point. At the end ofthe discussion the meeting 


| adjourned. 


Two other papers on the programme for Thursday 
morning, in the absence of the authors, were taken as 
read. One of these, on “The Physical Qualities of Steel 
in helation to its Mechanical Treatment,” by Mr. James 
E. York, of New York, after dealing with the rapid 
deterioration of steel rails produced under the present 
American system of working, which he attributed to 
improper ingot heating and finishing at too high a tem- 
perature, proposed the following principles :— 

(1) That the finishing temperature should be as low as 
is practicable, and the initial heat not more than 200- 
250 deg. Cent. above the former. 

(2) That if the ingot cannot be rolled to four rail lengths 
in one operation under these conditions the size should 
be reduced. ; 

Passing on to consider the consolidation of ingots 
before rolling, the author suggested a method of 
transverse rolling, in which the ingot is subjected first to 
a plane roll and subsequently to one with projecting 
semicircular ribs acting parallel to its length. The 
effect of the first roll is to smooth down surface blow- 
holes, and that of the second the squeezing together of the 
central pipe. Another suggestion is the use of the author's 
universal mill in the finishing of rails, this mill being 
now employed in rolling beams at the rate of 1800ft. 
per minute without deteriorating the quality of the 
finished product. 

The remaining paper, by Professor B. Igewski, of Kieff, 
on a new type of electric smelting furnace, described a 
method of electric heating by the direct use of high- 
tension currents—up to 250 volts—as compared with the 
lower tension of 100 volts in the Stassano and Heroult 
furnaces, which require carbon electrodes. These are 
dispensed with in the author’s furnace, which is based 
upon the use of so-called second-class conductors, such 
as quartz and fire-clay bricks, which, although non- 
conductors when cold, attain a certain degree of con- 
ductivity when raised to a bright red heat. In such a 
construction the furnace should work as steadily as an 
incandescent lamp, and develop the highest temperature 
that the bricks can support. In practice, however, it is 
different, as the regular flow of the current over the 
heated surface of the brick is only constant for a short 
time, when it becomes concentrated along lines of least 
resistance, the heating effect being confined to the imme- 
diate vicinity of such lines while the remainder of the 
brick remains comparatively cool. This has been met by 
adopting ‘a rotating form of construction with a sufficient 
number of electrodes to ensure transmission of the cur- 
rent without interruption. The experimental furnace is 
a cylinder 7in. inside diameter and 8in. long, with a 
lining of fire-brick, the segmental bricks being separated 
by the electrodes of thin sheet iron, which extend to the 
outer surface, and are bent back to receive the cur- 
rent from a series of three brushes arranged symme- 
trically about the outside. The twenty-four electrodes are 
23 millimetres apart, of which fourteen receive the 
current at atime. The author used a current up to 250 
volts, and 50 to 60 ampéres, i.e., 12 to 15 kilowatts. 
When cold the furnace is a non-conductor, and it must 
first be brought up to a bright red heat by a gas flame. 
The materials are then charged in small quantities, 
beginning with cast iron and adding scrap gradually as 
required. The experimental furnace is only of small size 
(22 lb. capacity), but with it steel of all degrees of temper 
from dead soft up to one per cent. carbon have been 
made successfully. The advantages claimed for it are as 
follows :—(1) High voltage and low expenditure of current. 
(2) The possibility of using any form of current ordinarily 
employed. (3) Compactness and high efficiency. (4) Great 
homogeneity of the metal produced. (5) The minimum 
amount of surface contact with air or with the walls of 





the furnace. (6) Slag at a high temperature, and theref 

favourable to the reactions resulting from the refinin ge 
the metal. (7) A minimum superheating of the fos of 
(8) The avoidance of carbon electrodes. (9) The possibility 
of using the furnace for the production at a high tem Rhy 
ture of any metal in a fluid state. oom 
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15s. net. Fourth edition.—Much additional matter has been 
added to the fourth edition of this book, and the greater part 
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including the chapter explanatory of entropy-temperature 
diagrams. Extensive extracts have been made from the 
author’s papers read respectively before the Manchester 
Association of Engineers in January, 1905, and the Institu- 
tion of Engineers and Shipbuilders in Scotland, in December 
of the same year, and from the author’s series of articles on 
the effect of superheat and vacuum on steam engine economy 
which was published in The Engineering Magazine, March. 
July, 1905. The book now contains a vast amount of 
information on the subject which may be understood by all 
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book is now well up to date, some of the most modern 
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nating-current electric generators. 

The Shipping World Year-book, 1908. Edited by Evan 
Rowland Jones. London : Shipping World Office, Effingham 
House, Arundel-street, W.C.—The new edition of this book 
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ships ; new postal rules for ships ; and a complete digest of 
Merchant Shipping Acts, and of the Workmen’s Compensa- 
tion Act, clause 7 where applicable to seamen. The new 
tariffs given in this edition are those of Australia, Canada and 
New Zealand, of Brazil, Roumania, Russia, Sweden and 
Switzerland, as modified by commercial treaties and the most 
favoured nation clause. Many new foreign ports have been 
added to the directory. There are also other useful additions, 
The new map for 1908 shows in distinguishing colours she 
routes of steamers and railways throughout the world, with 
the east-bound and west-bound lines across the Atlantic, and 
the products, ports, coaling stations, coalfields, cc., of all 
countries and Colonies. 
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GAS-ENGINE POWER PLANT FOR AN 
ELECTRIC RAILWAY. 


IN the review of engineering progress in the United States 
during 1907, published in THE ENGINEER of January 31st, 
1908, mention was made of large gas engines—consuming 
producer gas—forming the power plant of an inter-urban 
electric railway. We are enabled to give herewith some 
further particulars of this interesting plant, but we are 
informed that gas-engine power is less satisfactory under the 
conditions of varying load in railway service than under the 
more uniform conditions of an electric lighting station. The 
railway in question is the Milwaukee Northern Railway, with 
about 30 miles completed—extending northward from the 
city of Milwaukee—and a projected system of nearly 120 
mniles. 

The power station is at Port Washington, where coal is 
delivered directly by steamers, and includes a producer-house 
and engine-house. For operating the line now open for 
traffic there are two Loomis-Pettibong gas producers served 
by a single economiser and wet scrubber, with an exhauster 
beyond the latter to create the suction. Bituminous slack 
coal of about 11,500 B.Th.U. calorific value per pound is used, 
and as the producer is operated on the down-draught system 
no tar-extracting apparatus is required. The fuel bed is 
occasionally broken up by a reverse run with steam; this 
produces a ‘‘ water gas,’’ which serves slightly to enrich the 
main body of the gas. The gas is delivered to a holder or 
gasometer of 30,000 cubic feet capacity, and the plant is 
rated at 4000 horse-power, with 25 per cent. overload capacity 
for five hours. The waste heat is utilised to generate steam 
at the economiser and in a boiler. This plant forms half of 
the complete plant as designed. 

_There are three generating units, as in the above illustra- 
tion, each consisting of a pair of Allis-Chalmers two-cylinder 
tandem gas engines, driving a shaft on which are the gene- 
rator and fly-wheel. The four cylinders are all 32in. by 42in., 
and the engines run at 107 revolutions per minute. A single- 
beat puppet valve is used for the inlet, and is operated by an 
excentric. The air and gas combine in a mixing chamber, so 
arranged that there is no explosive mixture outside of the 
cylinder when the main inlet valve closes. The gas valve is 
of the double-beat puppet type, operated by a connection 
from the valve gear of the main inlet; its lift is regulated by 
the governcr, which thus regulates the amount of gas and 
time of admission. The exhaust valve and gear are similar 
to the inlet valve and gear. The igniters are electrically 
controlled, and use 60-volt continuous current. Duplicate 
igniters are provided at each end of the cylinder to ensure the 
prompt ignition of gases of low heat value, and also to avoid 
shutting down due to short-circuits. The time of ignition 
may be regulated by a hand wheel. The engines are started | 
by compressed air, which is admitted to each cylinder in turn, 
on what would be the explosion stroke. For the air supply 
there is a main distributing valve operated from the lay shaft, 
while each cylinder has an inlet puppet valve at each end. 
Water circulation by means of motor-driven centrifugal 
pumps is provided for cooling the cylinder walls and heads, 
the pistons and piston-rods, and exhaust valves and bonnets. 
Each pair of engines is rated at 1500 horse-power. 

The alternator of each unit is a 25-cycle, 405-volt machine, 
rated at 1000 K.W. normal capacity, and generating three- 
phase current. The revolving field has cast steel arms bolted to 
& spider, and removable to allow of access to the field coils. 
The generators will deliver 1000 kilowatts continuously at 
90 per cent. power factor with a rise in temperature not 
exceeding 35 deg. Cent. The exciters are two 120-volt, 
50-kilowatt continuous-current generators driven by vertical 
gas engines. 

There are seven step-up transformers of 500 kilowatts each, 
raising the current from 405 volts to 22,000 volts for trans- 
Mission. The -power station also feeds the adjacent section 
of the line by means of two rotary converters of 300 kilo- 
watts; these take the 405-yolt alternating current and deliver 
650-volt continuous current to the trolley wire. Along the 
tailway are eight sub-stations, each having two rotary con- 
verters similar to those above mentioned, and six step-down 
transformers. 

The railway.is built on its own land, except where it | 
Passes through towns and operates a street tramway service. | 
There are two steel viaducts about 700ft. long. Its per- 


manent way islaid with 70 lb. flange railson the open line, and 
7in., 951b. flange rails in streets. The steepest gradients are 
1 in 83, and the sharpest curves are of 1440ft. radius. 


The poles are 150ft. apart, with bracket arms for the trolley | 
wire. Telephone wires are carried on the poles, and the cars | 


have portable telephones which can be hooked to the wires. 


Double bogie cars are used, 50ft. long and 8ft. 10in. wide ; | 


they weigh 33 tons complete and seat 54 passengers. Each 
bogie has 36in. wheels, a wheel base of 6ft. 8in., and has 
two motors of 75 horse-power. The average speed is 25 miles 
an hour, but the cars can attain a speed of 50 miles an hour. 
The interior is divided into a main sa!oon, a smoking com- 
partment and a luggage compartment. For tramway service 


in the city of Milwaukee and suburbs there are also 40ft. cars | 


with motors of 40 horse-power. The railway has car sheds 
and repair shops, with stations at the principal towns ; these 
stations are usually combined with the sub-stations for the 
electrical apparatus. 


THE PITTING OF PROPELLER BLADES. 


AN unexplained phenomenon of a very curious kind has 
occurred in some of the recently built ocean-going destroyers. 
These vessels are, of course, turbine driven, and the propellers 
are of the characteristic form suitable for high speeds. The 
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propellers are made of bronze by different makers, and in 
three of the ships certainly, and possibly in others, severe 
pitting has occurred at the roots of the blades, as shown in 
acconipanying sketch. The pitting is very severe, reaching a 
depth in some cases of as much as three-quarters of an inch, 
and, of course, rendering the propellers unfit for further 


service. The curious phenomenon exhibits itself only on the | 


after or driven face of the blades and near the root, but the 


| area affected measures in some cases between 40 and 50 


square inches. We discuss this question more fully in a 
leading article on page 535. 








DOCKYARD NOTES. 


IT seems possible that Cruiser ‘‘F,’’ the German 
Inflexible, which is to be built by Blohm and Voss, may not 
be finished as soon as was hoped. Some doubt still exists as 


| to the shape of the stern that will be adopted, and neither 


the position of the propellers, nor the system on which they 
shal be carried, is yet settled. It is more than likely, more- 
over, that a higher speed than the original 243 knots will be 


arrived at. In spite of statements to the contrary, the keel 
| is not yet laid. 


THE Indomitable, built at the Fairfield Yard, is now 
undergoing her official trials, the full power trial being run 
on May 3rd. The other two ships of the class, however, are 
not so far forward, and it is curious to note that, as with the 
| other type ships such as the Diadem, Good Hope, Cressy, 
and Bedford, the Govan vessel is ready first. 





THE United States Scout cruisers Birmingham, Chester, 
and Salem, built to test the respective merits of reciprocating 
engines and the Parsons and Curtis turbines, are now 
approaching the trial stage, and the promised publication of 
the results by the Navy Department should prove one of the 
| most interesting scientific features of the year. The vessels 
| have been over two and a-half years under construction 
| already. 





THE new United States destroyers are still known as 
Nos. 17 to 21, no names being so far assigned to them. They 
are to be fitted with Parsons turbines, but are more in the 
nature of enlarged ‘‘ River’’ class vessels than ‘‘ ocean 
going’’ ones. More than one European builder of torpedo 
craft was consulted about the details of the design of these 

| vessels, 





THAT the stern of the Dreadnought is hardly as satisfac- 
tory as could be desired is no secret. The position of the two 
rudders just aft of the two centre screws has already given 
some slight trouble that has led to exaggerated reports of bad 
manceuvring qualities, but the true difficulty lies not so much 
in that as in the determination of the best position for the 
propellers in the newer ships. It isa point that merits much 
attention in turbine vessels. 





THE new Brazilian battleships are very heavily armed. 

The twelve 12in. 50-calibre guns which form the main arma- 

| ment are disposed in four hooded barbettes arranged on the 

centre line after the manner of the South Carolina, with the 

| broadside guns en échelon as in the Inflexible. The secondary 

armament is composed of twenty-two 4 7 guns on the upper 
deck. 





THE Laird-built destroyer Cossack, which was the first of 
| the 33 knotters to pass through her trials, has, we understand, 
been tried again with fresh propellers in view of the success 
of other vessels. It would be interesting to know if she were 
also tried in the same depth of water, as she is of very similar 
| dimensions to the Tartar, which attained 1°5 knots more 

speed and has identical turbines. The Cossack, moreover, on 

her preliminary trials, attained considerably over 34 knots in 
| shallow water, so that with her new screws she may prove 

one of the fastest of her class. She is at present being run 
| under similar conditions on various measured miles to test 
| the effect of the varying depths and conditions. 
SEVERAL of the River class destroyers at Sheerness have 
| had two 12-pounders substituted for their 6-pounder 
guns, and the change will probably be made in the other 
| boats of the same class. The Brazilian destroyers being built 
at Yarrow’s carry two 4in. and four47 mm. quick-firingguns, 
as well as two 18in. tubes, and, incidentally, are to be four 
knots faster on the same displacement. 








THE new Brazilian scouts being built at Elswick will be 
turbine driven, and carry ten 4°7in. guns. These will be 
named Bahia aud Riogrande del Sud. 





| THE Admiralty have, it is reported, directed that 

simultanecus firing from 12in. pair-gun turrets should not be 
| carried out pending the receipt of further instructions. The 

last occasion on which firing under these conditions took 
| place was in connection with the recent trials of the new 
| cruiser Indomitable, when the blast from the three rounds 
| with full charges fired simultaneously from each pair of 12in. 

guns shattered a cutter in the davits, and showed in other 
| ways the importance ef removing constructive details of wood 
as far as possible from the wake of the blast, 
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PETROL TESTING. 


A paPER of more than usual interest, and one of 
commercial as well as scientific value, was read at the 
Royal Automobile Club, Piccadilly, on the 14th inst., by 
Mr. Granville H. Baillie. The subject chosen was 
“Petrol and Petrol Tests.” It is the general custom of 
most users of internal-combustion engines when testing 
their fuel simply to determine its specific gravity by 
means of a hydrometer. This, however, is an unsatis- 
factory method when solely relied upon, for it is quite 
easy to “ fake” petrol to give it a low specific gravity, and 
the very means adopted to attain this end are inherent 
causes of trouble. Provided, of course, that it did not 
harm the engine and its various parts, the ideal fuel 
would be one which gave the maximum power per unit 
volume used under all conditions. This dapeale upon 
calorific value. But this alone, or, indeed, in conjunction 
with specific gravity, does not tell us whether the petrol 
is really good. If it did there would be no necessi'y to 
carry out tests, for as Mr. Baillie states in one part of his 
paper, the calorific values of most common hydrocarbons 
is known, and in dealing with the hydrocarbons of a 
particular series their calorific values per pound differ 
only very little, generally diminishing slightly as the 
specific gravity increases. When the calorific value per 
pound and the specific gravity of the fuel are known, then 
the calorific value per gallon, which is the important 
factor, can be easily determined. 

Mr. Baillie is unquestionably right when he states 
that the true standard of a good fuel is the readiness 
with which it evaporates or its volatility. He points out 
that the ideal fuel would all vaporise in its passage along 
the induction pipe from the jet to the inlet valve. Such 
a condition of affairs, however, rarely if ever takes place, 
and it is probable that evaporation is completed in the 
cylinder head where the temperature is much higher than 
in the induction pipe. The only test which will show 
whether a ftel is likely to volatilise quickly or not is 
fractional distillation, and this is the test which Mr. 
Baillie recommends, and which he dealt with at some 
length in the paper. We have not space at our disposal 
to enter into all that the author had to say about this 
test, but we would for a few moments refer to a surface 
carburetter which he has designed for measuring the 
volatility of fuels. This apparatus was designed in the 
hope that it might be of use in comparing one fuel with 
another, and in testing the constancy of a fuel supplied, 
for instance, under an annual contract. 

The apparatus consists of a graduated tube terminating 
below in a stopcock and above in a large bulb, with an 
opening to the air. Near the bottom of the tube a side 
tube is introduced and is connected to a foot-bellows. 
The tube is filled with the fuel to be tested, the quantity 
being read on the scale. The bellows is then worked 
steadily, each stroke driving the fuel into the bulb and 
thoroughly mixing it with the air. The opening from the 
bulb is so protected that none of the fuel is carried off 
mechanically with the air. After, say, ten strokes the 
height of the fuel is read off, the scale indicating how 
much has been evaporated. After another ten strokes 
the loss is again ascertained, and so on, till the whole of 
the petrol is evaporated. The petrol tube is surrounded 
by a water bath, so as to maintain the temperature 
constant. 

Curves were obtained with this apparatus for all the 
fuels the author could obtain. The abscisse represented 
the percentage of fuel evaporated and the ordinates the 
number of strokes of the bellows, or, what amounts to the 
same thing, the amount of air blown through the petrol. 

Three pure fuels were also tried in the apparatus— 
hexane, heptane, and ethyl] alcohol. 

The effect of temperature on the evaporation of the 
fuels was tested by passing air through a heated tube and 
measuring its temperature just before entering the 
apparatus, keeping also the water bath round the petrol 
tube at the same temperature. 

In concluding his paper the author stated that the 
amount of air for evaporation could not be regarded as a 
measure of the quality of the fuel. But in the case of a 
new fuel being put upon the market, the evaporation test 
would enable the volatility to be compared with that of 
the older petrols, and a value could be at once placed on 
it in this respect. If the test should turn out to be of 
any practical service, different apparatus could be 
standardised by making an evaporation test of heptane, 
which can be procured cheaply in a fairly pure state, and 
thus, by establishing a coefficient belonging to each 
apparatus, the readings of different apparatus could be 
made comparable. 

The suggestion propounded by Mr. Baillie is good, for 
it would not be an expensive matter for large users of 
petrol to fix up an apparatus as suggested, and the know- 
ledge that the fuel would be tested would deter the 
suppliers of the fuel from tampering with it, to obtain 
that-specific gravity which so many users demand now, 
in the belief that if the specific gravity is what they are 
told it should be, then the fuel is good. 





THE COLLAPSE OF THE QUEBEC BRIDGE 
REPORT OF THE ROYAL COMMISSION.* 
(Continued from page 514.) 

Riveting.—It had been intended to delay much of the riveting of 
the structure until the erection of the south half of the bridge was 
completed and all joints had their full stress, but at a meeting 
between Mr. Cooper and Mr. Szlapka on May 10th, 1907, it was 
decided that riveting could be done at once at all joints where the 
connecting pieces had taken their full bearing. The estimate of 
the amount of field riveting in the south half of the bridge was as 
follows: 

Part of bridge. No. of rivets, 
Anchor arm and centre posts .... .. .. .. 121,000 
eth Joeman er ae 
South half of suspended span .._.. .. .. .. 53, 
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~* Based on abstracts given in the Engineering Record of New York. 








Some minor riveting was done in 1905, and in 1906 the joints of 
the floor beams and those near the anchor pier were riveted, but 
the bulk of the riveting was not started until 1907. The following 
table shows the number of rivets driven during the periods 
specified :— 
Peri No. of rivets 

Period. driven. 
During 1905 > 7,807 

‘8. ety SVR ee 
RUE So a ee ae 

._ t.. eee erie re 
Se: | Ee ys 
» August, 1907, not including August 29th.. 28,019 


Total eles ie? Las _. 179,073 


On August 3rd Mr. MeLure reported that the anchor arm was 
90 per cent. riveted, although the bottom lateral braces in panels 
6, 9 and 10 were not riveted ; and that 40 per cent. of the riveting 
on the cantilever arm was done, At the same date the lower 
chord splices at 5-6, 9-10, and 10-11 were the only chord splices in 
the anchor arm remaining unriveted. Throughout the season the 
work proceeded satisfactorily ; there were practically no diffi- 
culties until after August Ist. 

Fourteen corrections and alterations were reported by the 
“field” to the office of the erection department. The surveys in 
May show that the truss had stood up very well throughout the 
winter, the movement of the centre posts being trifling, indicating 
that the stresses then existing were well within the strength of the 
members. On July 20th a wooden derrick that was being used 
in the dismantling of the big traveller was struck by lightning. 
The derrick mast was shattered, but no other damage wus done. 

The difficulties with the lower chords that finally resulted in the 
collapse of the bridge w-re noted early in the season, but those 
first observed were considered to be of no minorimportance, The 
joints between lower chords 5 and 6, anchor arm, remained open 
;sin. on the lower side, long after the others had closed. They 
finally closed shortly before the disaster, and on Angust 29th were 
being riveted. No explanation has been offered of the slow closing 
of these joints, and from their nearness to the falsework bents 
at T O O and P 2 it is possible that the pressure of the falsework 
may have had something to do with this. 

On June 15th Mr. McLure reported to Mr. Cooper as follows :— 
‘*TIn riveting the bottom chord splices of south anchor arm we 
have had some trouble on account of the faced ends of the two 
middle ribs not matching, as per following sketch. (The sketch 
shows that at the lower sides the middle ribs of the abutting 
chords were out of line by fin. to jin., this offset decreasing to 
nothing near the mid depth of the ribs.) This has occurred in 
four instances so far, and by using two 75-ton jacks we have been 
able to partly straighten out these splices, but not altogether. 
These were probably in this condition when erected, but owing to 
the presence of the bottom cover plate, it was then impossible 
to detect them ; and it was only when this plate was removed for 
riveting thrt the inequality was noticed. The chords found 
in this shape were between 3 and 4,7 and 8, and 8 and 9 in east 
truss, and 8 and 9 in west truss. You will note that this occurs 
only on inside ribs, which are provided with but a single thin splice 
plate each. I think that a heavy plate on each side of these ribs, 
bolted up tight when chords were erccted, would have remedied 
this—/.e., drawn the ribs together till the ‘faced ends matched.’” 
Mr. Cooper replied on June 17th, saying :—‘‘ Make as good work 
of itas you can. It is not serious It would be well to draw 
attention to as much care as possible in future work to get the 
best results in matching all the members before the full strains are 
brought upon them.” 

It should be noted that of the four joints mentioned, those 
between chords 3 and 4 and 7 and 8 had originally been opened 
at the lower side, and had come together by ‘‘ camber ” movement ; 
but the 8 and 9 joints had been set with the lower edges abutting. 
During the first stages of erection the upper edges of all the ribs 
at a joint were exposed to view, as the upper cover plate was not 
in place. Mr. Kinloch, to whose practical knowledge of bridge 
work and powers of observation much of the excellence of Mr. 
McLure’s reports is due, stat2s in his evidence that he observed 
gaps between abutting ribs as great as 4in., due toirregular finish 
of the planed ends of the chords. In examination of the material 
in Belair yard the Commissioners fouad irregularities of workman- 
ship which would account of the conditions described abo e, and, 
in our judgment, these could have been avoided only by matching 
the chords together in the -hop previous to shipment. The small 
gaps between abutting ends of chords closed as the pressure on the 
chords increased, with no result other than producing irregularity 
of stress, but the lateral deviations had to be corrected by the use 
of jacks. 

As Mr. Cooper in his evidence has expressed the opinion that 
these lower chord joints were, during erection, the weakest and 
most hazardous part of the structure, and that they suffered from 
lack of appreciation of the necessary care to be given them, it is 
advisable to closely review all evidence concerning them. The 
chords consisted of four deep and narrow ribs latticed together and 
finished with square ends, so that the pressure might be trans- 
mitted from one chord to the next by contact of the abutting ends. 
Under the system of erec ‘<radopted it was possible to place the 
adjoining chord ends in cuntact only at either the upper or lower 
edges, and it was expected that the chords would gradually turn 
during the settlement of the bridge until the end surfaces came 
fully in contact, as is more fully described in Appendix No. 10. 
This e pectation was realised. The adjoining chords were held 
together by eight splice plates, an upper and a lower horizontal 
plate, two vertical plates on each outside rib, and one vertical 
plate on each inner rib. The order of erection required that the 
lower plates should be put in position before the next chord was 
set ; the vertical plates were next placed, and the erection of the 
joint was finished by bolting on the upper plate. Owing to the 
erection angle at the joint it was possible to use full size bolts on 
only one horizontal plate and on one edge, either upper or lower, 
of each vertical plate. The instructions with regard to the bolts 
were very detinite, and read as follows: -‘‘ All bottom chords to 
have two-thirds of all holes of web splices filled with lin. bolting 
on the outer ribs, and fin. bolts on the inner ribs, or their equiva- 
lent in smaller bolts or drifts. For top splice plate apply rule (1) 
—this requires that every hole shall be filled with a bolt—and 
never take off splice plate again, not even while driving rivets in 
web splices. Bottom splice plate to be bolted with bolts—two- 
thirds value. While driving rivets in web splices of chords remove 
bottom splice plate end bolt across flanges temporary angles to 
keep flanges in place. Owing to the camber openings at the joints, 
it was found necessary in some cases to use in. bolts, as no longer 
(sic ? larger) bolts could enter the holes in their erection con- 
dition. 

The evidence shows that these instructions were carried out, but 
not with a full appreciation of their importance. Mr. Birks, who 
was admitted by all witnesses to have been an exceptionally 
accurate and painstaking inspector, examined all the bolting 
towards the end of the season of 1906, this examination being made 
on direction of Mr. Deans, and at the express request of Mr. 
Reeves,- the President of the Phenix Bridge Company. He 
reported as follows :— 

**All bottom chords splices in anchor arm—top plate full ; 
hottom plate and webs, 67 per cent.; all joints bolted as per 
instructions,” and also “‘all chords in the first five panels of the 
cantilever arm top plate full, rest 67 per cent.” Mr. McLure’s 
report about bolting bas already been quoted, and Mr. Kinloch, in 
his evidence, states that the Phenix Bridge Company’s instructions 
about bolting were fully obeyed, but that he personally did not pay 
much attention to the bolting of the bottom cover plate, as he knew 
that it had to come off during riveting. Beauvais, the riveter, in 
his evidence, casts some doubts upon the inspectors’ reports, and 
we are of the opinion that the top and bottom cover plates and the 
splice plates for the outside ribs, all of which could be readily seen 
by the inspectors, were correctly bolted, but there may have been 





es. 
some cases of insufficient bolting on the inside ribs, Such ¢ 

were, we think, rare. It was intended that, as the pl rg 
openings closed, the smaller bolts should be taken out a,j 
replaced by larger bolts on all outside plates, the inner plates ae 
difficult of access until the bottom cover plate was removed, The 
idea does not seem to have been followed in practice to any exter y 
nor is there any evidence to show that the bolting ~ 
systematically tightened up, as it worked loose with the 
adjustment of the structure. The evidence also shows that the 
bottom cover plates were left off during the whole period r 
riveting a joint—usually from ten days to two weeks—and that i 
the case of 7-8 L cantilever arm this plate was off for nearly the 
whole month of August, 1907. We must therefore conclude that 
the splice plates at the joints were rather loosely attached, and 
that the importance of rigidity at these points was strangely 
overlooked. y 

It should be noted that this system of boited splices was 4 
necessity, due to the method of erection adopted, but that there 
was no reason why the end details of the chords and the splice 
plates themselves should not have been much more strongly and 
rigidly designed. The erection problem was unique in magnitude 
particularly in the camber requirements, and the metho followed 
2s the Phenix Bridge Company closely corresponds to that in 
general and successful use on smaller structures. It is open to 
criticism on theoretical grounds, and it is possible that other 
engineers might by other design serve the same ends; the 
problem in its dimensions is so entirely new that there is room 
for much study and invention in erection methods for great 
structures. 

We know of no reason why the methods adopted cannot be 
successfully used, but the evidence shows that the Pheeni< Bridge 
Company failed to appreciate the important influence that end 
details and splices had on the strength of the chords. Steps were 
not taken to ensure that the work- was so handled that the 
maximum rigidity consistent with design was secured at these 
joints. Considering the circumstances, we know of no good reason 
why the riveting should not have been much further advanced 
before the great stresses created by the erection of the suspended 
span were thrown upon the joints. The report of Mr. McLure, 
on November 10th, 1906, shows that all but eight of the forty 
lower chord joints were then closed and ready for riveting. Mr, 
Cooper has clearly stated that he did not consider that the erection 
methods were subject to his control, although the evidence shows 
that he was frequently consulted about them, both by Mr. Szlapka 
and by Mr. Malaes: ‘he erection problem in this case was of 
great importance, and the Quebec Bridge Company did not place 
their interests under the direct and jeune contro! of an 
experienced engineer acting solely ou its behalf. 

Difficulties developed almost as soon as the erection of the sus- 
pended span got well under way. 


On August 6th Mr. McLure wrote about a defective 
joint between chords 8 and 7, and after some corre- 
spondence the following letter was sent by him: 


‘‘Dear Sir,—I beg to acknowledge the receipt of your letter of 
August 9th, and have noted what you say regarding the method of 
repairing splice between chord 7 and 8 cantilever arm west tr ss, 
We will not do anything with this then until the matter has been 
arranged between yourself and Mr. Szlapka. 

‘The reason I did not report at first as to how these chords got 
bent was because there were many different theories here as to the 
cause, no one of which I was at that time ready to accept. One 
thing I am reasonably sure of, and that is that the bend has 
occurred since the chord has been under stress and was not present 
when the chords were placed. This being the case the cause of the 
bend would seem to the slight overrunning in length of the 
bent rib in either chord 7 or & Owing to the fact that these 
chords are faced on the rotary machine, the four ribs at once, this 
would at first seem to be out of the question, but it seems to me 
that after the first end of a chord has been faced in turning it with 
the crane to bring the other end into position for facing, it might 
be possible for one rib to work slightly by the others longitudinally, 
without being noticed, and in spite of the latticing, and thus cause 
a slight difference in length. In fact, in taking the opening in the 
chord splices on the south anchor arm, it has often been noticed 
that a considerable variation existed between the openings of the 
different ribs at the same splice, which difference I was not able 
to account for except by the above theory, that during transporta- 
tion, and in the handling before erection, some of the ribs have 
worked slightly in a longitudinal direction by each other. In the 
case in question, of course, this must have happened between the 
time of facing one end and the other. If this is correct, then it 
will be a pretty hard matter to draw the splice back into the line 
with bolts, and our idea in suggesting that diaphragm was to 
prevent this eccentricity from increasing, rather than to correct 
that already there 

‘€ As | had supposed, the strike in force for the last three day 
of last week has been settled, and work was resumed again this 
morning. A meeting of the ‘ unioa’ was held Saturday night, and 
enough of the discontented element had been lost, so that when 
the matter was brought to a vote the majority were found to be in 
favour of returning to work under the original agreement. Those 
who were not in favour of returning to work, however, are now 
leaving, so that our force is reduced greatly on both sides of the 
ri er. 

‘* Since writing the above I have discovered that splice between 
chords 8 and 9 on west truss of south cantilever arm is in the same 
condition exactly as that between 7 and &, except that the bend is 
only ,',in. instead of #in. at the bottom, and runs out so that on 
top this rib is in line, as are the other three. 

‘* This is the same rib, and the bend is in the same direction as 
that reported for the other splice. When it is decided in what 
way to treat the splice between chords 7 and 8, we will repair that 
between chords 8 and 9 in a similar manner.— Yours very truly, 

“N, R. MCLURE. 

To this Mr. Cooper replied on August 15th as follows :— 

‘Dear Sir,—None of the explanations for the bent chord 
stand a test of logic. . 

‘* | have evolved another theory, which is a possible, if not the 
probable, one. These chords have been hit by thcse suspended 
beams used during the erection while they were being put in place 
or taken down. Examine if you cannot find evidence of the blow, 
and also make inquiries of the men in charge.— Yours very truly, 

(Signed) ‘THEODORE COOPER. 


Later Mr. Cooper wrote to Mr. Deans :— 

‘Mr. MeLaure reports that he can find no evidence of the bent 
ribs having been hit, and does not think they could have been 
struck. This only makes the mystery the deeper, for I do not see 
how otherwise the ribs could have been bent. : 

‘‘ When convenient I would like to discuss with Mr. Szlapka the 
best means of getting these ribs into safe condition to do their 
proper work — Yours very truly, z 

(Sigued) ‘* THEODORE COOPER. 

This was acknowledged August 27th by Mr. Deans :— . 

‘Dear Sir, - Chord splice 7 and 8, cantilever arm, south side. 

‘Replying to your letter of August 20th, I will have Mr. Szlapka 
call to see you first opportunity to discuss this question. He will 
wire you later the day he will # in New York.—Yours truly, 

(Signed) ‘©Jno. STERLING DEANS, 
Chief Engineer. 
(To he continued.) 








THE importation of motor cars into Java- has met ith 
marked success, and a large number of cars are in use throughout 
the island. Several British manufacturers are now represented 
there, and appear to be obtaining a good share of the trade. 
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LETTERS TO THE EDITOR. 


7 not hold ourselves responsible for the opinions of our 
(We do : correspondents. ) 





A DANGEROUS BOILER. 


gir,—We are to-day forwarding to you a tube plate taken out 
f steam roundabout boiler at the smoke-box end. This may 
M9 pba you from the extraordinarily weak state it was in, and yet 
ah g king up to the date when it was brought to our 


* ad been wor 3 x r 
— Me repairs at fairs and other public gatherings, when an 





plate has been worn down considerably—in some places to the 
extent of at least one-third of its original thickness. The metal 
just near the tubes remains of nearly this original thickness, but 
the width of such thick metal is very small, the edges round the 
holes having nearly the sharpness of knife edges.—Ep. THE E.] 





CYLINDER CONDENSATION. 
Srr,— Your article is most interesting, but calls for a reply from 
me, as you seem to have misunderstood my letter, and credit me 


with statements and assumptions I have never made. 
You say that [ took exception to your statement that less con- 




















FRONT TUBE PLATE FROM A ROUNDABOUT BOILER 


explosion would have been nothing short of a catastrophe, as it 
might have scalded many innocent sightseers. 

The boiler was of weak construction, and not capable of working 
at more than 501b. or 601b. pressure with safety. The Salter’s 
spring balance was screwed down as far as it could go, namely, 
to 100 1b. 
>It appears an anomaly that while boilers used for driving fac- 
tories, Kc., have by law to be inspected or insured, traction 
engines, steam rollers, steam ploughing engines, motor wagons, 
showmen’s engines, &c., which are much more dangerous to the 
public, for the reason that they are passing along roads and 
through towns, &c., in close contact with the populace, are 
exempzed. It is a fact that many traction engines, and more 




















SMOKE-BOX FACE OF TUBE PLATE 


especially ploughing engines, over thirty years old are used on 
public highways, passing through towns working at their original 
rire and in some cases higher, the owners treating the fact in 
ie Issful peace so long as the boilers will hold steam and water. If a 
eak develops another patch is put on. 

May 13th. THE OxrorD STEAM PLOUGH Company. 
ale reproduce three views of this interesting tube plate, and 
a ‘ape will appreciate how dangerous this boiler was when 

orking at such a high pressure as 100 lb. per square inch. We 


densation takes place in the low-pressure cylinder than in the 
others. This is not so, as the question, which cylinder condensed 
the most steam, has not been raised previously. You originally 
stated the low-pressure cylinder to be invariably the driest 
cylinder ; on the contrary, I say it is the wettest, and hold that the 
experiments of the Research Committee bear me out. How 
can a high-pressure cylinder having 17 per cent. of water—to 
take the case of the Fusi Yama—be wetter than the low-pressure 
cylinder containing 29 per cent. You appear to have confused 
the terms condensation and wetness. It seems impossible for any 
one to make such a mistake as to consider the condensation to be 
cumulative, and I do not see where, in my letters, I give any 
reason for such an assumption to be made. 

The experience of sea-going engineers on a point like this is 
absolutely valueless ; an engineer can only judge by appearance 
and leakage of the glands, which, as I have previously pointed 
out, is deceptive. Will you, Sir, explain to me how, by watching 
an engine, you can form a reliable, or, indeed, any opinion as to 
which cylinder condenses most steam! It appears to me an utter 
impossibility. 

I do not hold up the “‘ heat trap” theory as being either correct 
or perfect, but what I do hold is that it apparently explains more 
or less satisfactorily the reason why a multiplication of cylinders 
promote economy. Your argument appears to be that a multipli- 
cation of cylinders does not promote economy, and for a proof of this 
you quote the performance of a single-cylinder engine with a very 
special valve gear designed to give exceptionally small clearances ; 
but this is not at all comparable with marine practice, and you do 
not explain how it is that compound engines have replaced the 
single expansion engine, to be very quickly superseded hy triples, 
and now, although more gradually, by quadruples. ‘hese are 
stern facts, against which neither opinions nor theory are of any 
value. 

You do not, and apparently cannot, explain the fact 1 give of 
the amount of superheat required for the high-pressure cylinder 
of triple and quadruple engines—wrongly quoted by you as com- 
pound ana triple—the ‘‘ heat trap” theory, at all events, gives a 
somewhat reasonable explanation. 

You seem to have misunderstood my statement with regard to 
superheated steam; what I said was that a certain amount of 
superheat is required to ensure steam being dry at the exhaust of 
the high-pressure cylinder, but 1 neither said nor implied that this 
is sufficient for full economy. The temperatures were measured 
with mercury thermometers in mercury cups on the engine stop 
valve and medium-pressure valve box. Can you tell me how to 


| calculate the weight of steam as shown on the indicator diagram 


when an engine is using superheated steam ! I do not know how 
to do this with any degree of accuracy, and consequently cannot 
calculate the missing quantity, if any. W. 5S. Hive. 

Hull, May 12th. 

[Some of the points raised by our correspondent are not worth 
further discussion. They hang on a mutual misunderstanding. 
Others are. We intend to deal with the subject as a whole in 
future impressions. Meanwhile, in reply to Mr. Hide’s fourth 
paragraph, we can only repeat what we have already said, namely, 
that for purely mechanical reasons, the multiplication of cylinders 
must take place in order that high boiler pressures and large 
ranges of expansion may be employed to secure economy. Mr. 
Hide must know that 220 Ib. steam cannot be used in a single- 
cylinder marine engine. If he will trace the history of the steam 


| engine at sca, he will find that the number of the cylinders has 


| pressures up to 50 Ib. 


been determined by the boiler pressure. Single cylinders for 
Two cylinders for pressures of 80 lb. to 
1001b. Three cylinders for pressures of 120 1b. to 160 1b.; and 
quadruple expansion for 200 Ib. to 2201b. At the present moment 
we are in search of some definite trustworthy evidence that the 
heat trap theory is true. If Mr. Hide can supply such evidence, 
it sl.all be given full consideration. Assumptions are, of course, 


| ruled out of court.—-ED. THE E.] 


would draw attention to one point which we have tried to bring to | 


View in the cut showing the plate in perspective. This is that the 





RESISTANCE OF THE AIR. 
Srr,—I am sorry for the delay in answering Mr. A. W. Johns’ 
remarks. I wished to submit them, together with my answer, to 
Mr. G. Eiffel himself. Having found myself in perfect agreement 





with him, I may now answer without fear of stating views to which 
the experimenter, the work of whom is discussed, could take 
objection or wish to modify, I must first say that neither Mr. G. 
Eiffel nor myself know what Mr. A. W. Johns means by “‘ virtual” 
mass or ‘‘ virtual” weight, and we do not see to what effect it may 
correspond. Mr. A. W. Johns takes for points of comparison 
results essentially belonging to hydrodynamics ~We think that 
the difference between a gas and a liquid, the compressibility of 
which bears no comparison to the former, does not justify the 
expectation of a prima facies analogy between the two—and more 
than this Mr. A. W. Johns has not looked for probably—or of the 
reliability of deductions from one to the other, especially in the 
case of such a complex motion as that of fluids on inclined planes, 
concerning which investigators in hydrodynamics themselves are at 
variance. 

Mr. Eiffel has pursued an original line of research, and had not 
taken as a task to be always in agreement with Mr. Dines or Mr. 
Langley or others, the more so that these ere not always in agree- 
ment between themselves, at least in the limits of the curves given 
in Mr. Eiffel’s book, some of which—not that one giving Mr. 
Langley's results—were reproduced in the article referred to. Mr. 
Eiffel’s results are unanimously and justl- appreciated as being of 
exceptional consistency throughout, and this is a feature not 
present in many researches of this nature, which could not exist 
apart from a fair degree of accuracy. 

It has been stated that ? 7” 

2% 


~' can be neglected. 
“ 

the fact that in all the experiments » was always less than 10 

kilos. Mr. A. W. Johns states that the difference between the 

actual and “‘ virtual ” mass - whatever the latter may be—will only 


be, in air = of that in water; even taking the highest factor 


This is due to 


stated, namely, ten, we have’a difference Does 


10 P or 0-012 p. 
i) 

Mr. A. W. Johns imagine that aerodynamics experiments can be 
performed with such a degree of accuracy as to put in evidence a 
variation of mass of this amount! Since bydrodynamics seems to 
be more familiar to him, I should be glad to hear from him what 
investigator in that branch of science has obtained results in 
agreement within 1 2 per cent., or trustworthy within this Jimit, 
and this, despite the comparatively greater facilities afforded, he 
will not easily find. 

The factor ten chosen above is, it is true, but for velocities of the 
order of 2ft. per second, and we are told it increases with the 
velocity ; unless the law of variation with velocity is stated, I, 
however, cannot take another value for the much higher velocities 
obtained in Mr. Eiffel’s experiments. 

Lieut. M. E. J Guevury, F.R.A.S., F.P.S. 
(Author of the article). 

Eltham, May 15th. 

[Mr. Gheury asks us to mention that the figure numbers of 
Figs. 4and5 should be transposed. This will, however, have been 
obvious to anyone reading the article.—Ep. THE E.] 





Nava CapbeTs: Roya NAvAL COoLLece, DARTMOUTH.—We 
have received from the Admiralty the following list of results of 
the Passing-out Examination, Part 1. The names are in order of 
merit :—G. E. Cooper, R. E. Blyth, R. Handcock, R. D. King- 
Harman, G. D. Owen, A. Richard, H. E. Morse, C. F. Hamunill, 
G. A. C. Sharp, E. T. W. Church, P. H. Bonham-Carter, G. Titley, 
A. Knubley, J. W. Durnford, H. M. Ellis, J. F. Tryon, L. L. 
Cooper, L. 8. Holland, A. H. Polhill, J. H. C. Minter, A. C. M. 
Bennett, C. F. Jepson, B. W. Greathed, A. L Noakes, H. L. 
Yorke, H. B. Jacomb, A. Wardell and J. F. Williams, R. Kerr, 
M. P. C. Kerr, E. R. Archer, G. F. Chandler, F. P. Busbridge, 
A. G. Smith, C. J. H. Hill, E. P. Vivian, D. E. Blunt, R. H. G. 
Morrison, P. W. R. Weir, G. B. R. Helpman, W. H. 8S Garnett, 
T. St. V. F. Tyler, J L. Bedale, H. M. Fixsen, D. C. Lang, R C. 
Clavell, S. D. B. Hibbert, A. N. Tebbs, C B. Barry, T. A. Ekin, 
G. D’O. D’Oyly-Hughes, E. J. Carter, R. G. Sturges, I. B. Colvin, 
D. C. Brock, F. W. B. Walton, W. V. H. Harris, D. R. M. Kirk- 
wood, F. H.J Startin, C. St. C. Ingham, J. D. Harvey, G. R. 
Bromet, R. T. Barrett, J. D. Calvert, G. J. Tweedy. 


PROPOSED INSTITUTE OF METALS.—On March 11th a meeting 
was held at the Midland Hotel, Manchester of copper and brass 
manufacturers, engineers, and others. At this meeting it was 
proposed to found a new institute on similar lines to those of the 
Iron and Stee] Institute. Four chief objects were formulated. 
These were :—To advance the knowledge of the non-ferrous metals 
and alloys—more especially copper, zinc, tin, &c.; to publish 
abstracts of papers and books on metallurgical subjects ; to afford 
a means of communication between members of the trades in 
question ; and to arrange periodical meetings for the purpose of 
discussing practical and scientific subjects relating to the manu- 
facture and use of the non-ferrous metals. At this meeting it 
was decided to hold a further meeting in London on June 10th. 
Ry permission of the Council of the Institution of Mechanical 
Engineers the meeting will be held at the Institution’s buildings 
in Storey’s Gate, Westminster, at. 2.30 p.m. All those who are 
interested in the manufacture or use of brass, copper, lead, zinc, 
aluminium, nickel, gold, and silver—in fact, all non-ferrous metals 
and their alloys, are invited to attend) The membership of the 
society will be open te all practical and scientific men at home and 
abroad. We are informed that the leading shipbuilders and 
marine engineers are taking much interest in the proposed society, 
which is gratifying considering that they are probably the largest 
users of brass and copper in its various forms. Many other pro- 
minent engineers have also signified their appreciation of the 
formation of such an Institute of Metals. 

THE. ASSOCIATION OF TEACHERS IN TECHNICAL LNSTITUTIONS. 
We are informed that the second annual conference of the Associa- 
tion of Teachers in Technical Institutions will be held 1n London 
at Whitsuntide, on Saturday, Monday, Tuesday and Wednesday, 
June 6th, 8th, 9th and 10th, 1908. The arrangements are as 
follows:—On Saturday, June 6th, 11 a.m., the delegates will 
meet at St. Sride’s Institute, Fleet-street, E.C., and in the 
evening, at 7 p.m., a conversazoine will be held at St. Bride’s 
Institute. Monday, June 8th, 10.30 a.m., there will be an address 
by the president, Mr. Chas. Harrap, at Anderton’s Hotel, Fleet- 
street, E.C., and at 1.30 p.m. the following papers will be read : 
(a) ‘*Group Courses and Continnation Schools,” Mr. W. J. 
Lineham, B Sc., M.I.C.E., &c. (Goldsmiths’ College, London), and 
Mr. R. W. Fergusson, B Sc., A.R.C.S. (principal, Gamble Institute, 
St. Helens); (4) ‘‘ Homework and Tutorial Classes,” Messrs. 
Barker North, A.R.C.Se. (Bradford Technical College), and A. 
Adamson, A.R.C.Se. (Municipal School of Technology, Manchester). 
A meeting of the Building Section will be held at the Marlborough 
Rooms, Regent-street Polytechnic, W., at 6 p.m. At 7 p.m. 
a meeting of the Arts and Crafts Section will take place at the 
London Day Training College, when papers will be read on 
‘‘Commercialism, theSchoolsand the Decorative Arts,” by Mr. Lewis 
F. Day, and ‘‘ Modern Education: The Technical Phase,” by Mr. 
S. Hicks (director of the L.C C Shoreditch Technical Institute). 
Tuesday, June 9th, 10 a.m., a discussion on professional matters 
(for members only) will take place at St. Bride’s Institute, and 
will be opened by Messrs. P. Abbott, B.A. (Regent-street Poly- 
technic), and F. E. Weston, B.Sc. (Regent-street Polytechnic). 
At 11 a.m. a paper on “Trade and Technical Schools,” by 
Principal Millis (Borough Polytechnic, S.E.) and Mr. P. A. Wells 
(head of the Technical Department, L.C C. Shoreditch Technical 
Institute), will be dealt with. Visits, not yet arranged, will be 
made in the afternoon. At 7.30 p.m. in the evening the annual 
dinner of the Association will be held at Anderton’s Hotel, in 
Fleet-street, E.C. On the last day, Wednesday, June 10th, there 
will be an excursion to Windsor and Hampton Court, 





“THE ENGINEER 


May 22, 1993 





— 





LARGE TURBINES FOR 


A JAPANESE CRUISER 


CONSTRUCTED AT THE FORE RIVER WORKS, QUINCY, MASS. 


£29 2h 


PARTS OF THE TURBINE IN THE SHOPS 


ONE COMPLETE TURBINE 


TURBINES FOR JAPANESE CRUISER. 


TWO large turbines, the first ever put into a Japanese ship, 
have just been completed at the Fore River Works, Quincy, 
Mass., and shipped to Japan for the new cruiser Ibuki, now 
under construction there. These turbines will develop an 
aggregate of 27,000 horse-power. They are fitted 
with seven ahead stages and two reverse stages, con- 
tained in one casing. The reverse wheels will develop about 
60 per cent. of the full ahead power, and it is stated that 
reversing can be accomplished in from eight to ten seconds 
from the time the signal is given. A similar set of turbines 
is now being built at the Fore River Works for the Japanese 


battleship Aki. The Ibuki has been designed for a speed of | 


23 knots, and she will have 14,500 tons displacement. The 
turbines for the Ibuki were shipped by the British steamer 
Bisley, under command of Capt. H.S. Parker. Before the 
various parts, each carefully marked and packed in boxes, 
were stowed away in her hold a plan was made of the hold to 
facilitate loading and to ensure proper stowage, so that none 
of the crates should move about and become damaged during 
rough weather. American engineers will superintend the 
work of erecting the turbines at the Kure Navy Yard. The 
accompanying illustrations clearly indicate the large size of 
these turbines, the ladder in the lower engraving being 8ft. 
long. 








RUSSIA'S RAILWAY SYSTEM. 


ACCORDING to the official statistics published recently 
with regard to Russia’s railway system on January 14th, 
1908, it appears that on that date the total length of Russia’s 
railways was 40,670 miles, or an increase of 1174 miles as 
compared with 1906. Of the total mileage 27,263 miles 
were being worked by the State, 11,430 miles were worked 
by private companies, and 1409 miles were secondary rail- 
ways of entirely local importance. During 1907 several 
branch lines were built, and the St. Petersburg, Vologda, and 
Viatka line of the State’s Northern Railway was thrown open 
to traffic. 

In 1907 there were 1610 miles in course of construction, of 





ERECTED IN THE SHOPS 


which 555 miles belonged to the second track of the Siberian 
Railway; in thé Trans-Caucasus the Russian railway was 
carried forward 120 miles down to the Persian frontier, while 
220 miles of new railways were built in Finland. New rail- 
ways of a total length of 1336 miles are projected. The 
most important lines to be laid down by the State are the 
long-talked-of railway from Perm across the Urals to Kurgan, 
which lies eastwards of Chelyabinsk, the Siberian frontier 
station, and the line from St. Petersburg to Petrosadovsk, 
the capital of Olonetz, on Lake Ladoga. 

Private companies will build the Katchetin railway in the 
Caucasus, while the Moscow and Kazan Railway will lay 
down a line to connect the stations at Lyuberzy and Arsamy, 
and will also build a new bridge across the Volga near Kazan. 
In the Far East the Government intends to lay down a main- 
line railway from Nerchinsk to Khabarovsk with a view to 
bringing the Far East region int> closer communication with 
the mother country. 

1907 may be regarded as the transition period in which the 
Russian railways were recovering from the effects of the war 
with Japan and the dislocation caused by the general unrest 
of recent times; therefore it is no matter for surprise that 
the financial results of the working of the Russian railways 
were not at all satisfactory. An attempt was made during 
1907 to improve the general condition of the railway 
workpeople, and that entailed an extra outlay of 10 per cent., 
while the efforts to improve the train service generally and 
to obviate the congestion of goods traffic at various points 
naturally led to increased expenditure. Various expedients 
are to be tried for the purpose of making the railways yield 
better returns, but so far no new programme has been drawn 


up. 

The Amur Railway is to be built at last, and the latest 
project is that of laying down a narrow-gauge line, as that 
would cost only half as much as would the ordinary broad 
gauge; this idea is now being worked out in the Ministry of 
Ways of Communication. The estimated cost of laying down 
the broad-gauge railway from Nerchinsk to Khabarovsk, 
without any rolling stock, and not inclusive of the branch 
line to Blagovestschensk, would be £22,942,570, or at the 


| rate of £11,240 per mile. The line would be finished by the 


year 1912. 


~All the work on the Central Asian Railway hag 
stopped. Last year the expenditure on that line 
£425,000 in excess of the amount that ought to have — 
laid out. '. 








A PORTABLE ELECTRIC SET. 


WE recently received particulars from Messrs, Boulton ; 
Paul, Limited, of Rose-lane Works, of a small portable le 
tric set of 2°1-kilowatt capacity which the firm jg on 
manufacturing. As will be seen from the accompan _ 
illustration, the engine is mounted on a base-plate Pn 
a four-wheeled trolley, and is coupled direct by means sg 
flexible coupling to ashunt-wound dynamo. The engine = 
one cylinder, 4in. diameter by 4in. stroke, and the valves a) 4 
arranged on the same side. It is designed to run either . 
petrol or paraffin, but petrol is generally only used for slant, 
ing. An ordinary Longuemare carburetter is fitted and 
there is a special vaporiser for paraffin. In the latter Case 
the fuel is taken through a malleable cast iron heating bo 
through which all the exhaust gases pass. When starting 
direct on paraffin, a small lamp is used for heating hk 
vaporiser, and it is fixed into a plug in the vaporising 
chamber. The normal speed of the engine is 1100 revohe 
tions per minute, and we are informed that tests of this 
engine gave a 5 per cent. variation between full load and no 








PORTABLE ELECTRIC GENERATING SET 


load, and only 3 per cent. between full load and half 
load. The engine is governed on the throttle, a spring 
governor being arranged in the fly-wheel. The tank for 
carrying the cooling water is arranged on the trolley, and 
will hold sufficient water for a six hours’ continuous run. 
The switchboard and shunt resistance are also mounted upon 
the trolley, and the silencer is fixed underneath. The fuel 
tanks are attached to the side of the water tower, the smaller 
tank being for petrol and the larger one for paraffin; a 
three-way cock is shown at the junction. 








A NEW HAND METAL PUNCH. 


OUR attention has recently been called to a new hand metal 
punch, which is being put upon the market by Mr. W. M. 
Nones, of 92, Queen Victoria-street, E.C. It is shown in the 
accompanying illustration. The main parts, such as the 
levers, are drop forgings, while the smaller parts, such as 
studs, punches, dies, &c., are made from tool steel. It will 
be seen that the top or operating lever is provided with teeth, 
which engage with teeth on the small centre lever, the latter 
working upon two hardened roller bearings, and carrying the 
punch. In this way a very powerful leverage is obtained. 











HAND METAL PUNCH 


One of the principal advantages claimed for the tool is that by 
throwing over the top lever the punch can be instantly 
removed, withcut the aid of any special device, and another 
punch of a different size can be substituted. The dies 
divided, and can also be quickly changed. The tool illus- 
trated, we are informed, will punch any size hole up to fin. 
in diameter, and will punch a Hin. hole through a jin. steel 
plate. We have seen the tool used on in. steel with satls- 
factory results, the hole punched being quite clean an 

without burs, and the tool being easy to operate. 








KiNo’s CoLLEct.—The forty-eighth annual dinner of King’s 
College, London, will be held at the Hotel Cecil on Wednesday, 
June 3rd. Viscount Milner will take the chair. 


Pocket FOLDING MATHEMATICAL TABLES.—We have received 
from Messrs. E. and. F. N.. Spon, Limited, of 57, Haymarket, # 
copy of A!dum’s pocket folding mathematical tables. They a] 
intended for use of engineers, architects, and students, a 
contain four - place logarithms and anti-logarithms, 4nd f 
logarithms of angles, &c. ‘There is also a tabulated ane 
useful constants, ‘The little book measures Spin. by 1}in. %Y 





gin., is bound in stiff covers, 
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AMERICAN ENGINEERING NEWS. 


Irrigation pumping plant.—Over a large area of the State 
of Kansas the soil 18 rich but the raintall is too scant and 
uncertain for agriculture, and severe losses have resulted from 
the attempts of settlers and investors to develop these 
‘he rivers of the plains cannot be depended upon 





austricts. 
gation, as they go dry 1n the summer, when water is 


tor irrig 
most needed. In ail the valleys, however, and at no great 
depth below the surface there 1s a practically inexhaustible 


supply of underground water, which has a steady though 
slow movement through the gravel strata. The irrigation 
Department of the Government is now preparing to supply 
ine great fertile, but arid plains with water trom these under- 
ground resources. Contracts have been placed for the pumping 
plant of the Garden City irrigation district, consisting of thir- 
ten centrifugal pumps driven by electric motors. These are to 
be erected and ready tor operation in the spring. ‘I'he weils 
for these have already been bored, and aggregate 21,000ft. 
‘Phere will be in all about 230 wells, 12in. to 151n. diameter 
and 40ft. to 300ft. indepth. ‘Lhey are arranged in groups of 
ten, cach group having a pump, and estimated to yicld 6850 
gallons per minute under a 15it. head. The weils of each 
group are connected by suction pipes to u vertical centrifugal 
pump driven by a vertical motor of 23 horse-power. ‘lhe 
ywenty-three pumping stations will all be operated from a 
central power plant, where electricity will be generated by 
steam power. ‘This enterprise has already created a rise in 
the price of the land, and the results will be watched anxiously 
py those interested in land development in simular districts. 


Shipbuilding on the Great Lakes.—The outlook for ship- 
puildiug on the Great Lakes of North America is very promis- 
ing for the present year, according to the statistics presented 
by the marine papers. There ure forty-two vessels under 
contract for delivery this year, including twenty six bulk 
cargo boats—for ore and coal or grain, two package freight 
boats, for freight in cases, barrels, and other ‘‘ packages,’’ 
two passenger steamers, two fire boats, two dredgers, a 
train-ferry, a fueling barge, a lightship, a tug, one hydraulic 
dredger, and three hopper barges. During 1907 there were 
fifty-two vessels launched, of which forty were bulk cargo 
boats. ‘hus the orders now in hand tor cargo boats are 
equal to about two-thirds of the total launchings of these 
boats in 1907. These forty boats of last year had an 
aggregate carrying capacity of 368,000 tons—of 2240]b. 
Allowing twenty trips for the average season, this would 
represent 7,220,000 tons of cargo transported. In the past 
six years, vessels of this class added to the lake fleets have 
aggregated 29,773,000 tons capacity per season. The 
additions in 19U8 will bring this up to about 33,867,000 tons, 
which is greater than the total movement of ore in any one 
year up to 1905. Only a few of the new boats are for the 
jarge ore-producing and steel making companies, most of 
thein being for independent interests, so that there seems little 
tear that there will be a **combine’’ or ‘* trust ’’ in lake ship- 
ping, or that the ore and steel companies will carry all their 
waterial in their own vessels. This is one reason also for 
tue fact that most of tHe vessels now under construction are 
of 8000 to 9000 tons hold capacity, only six ot the twenty-six 
big boats being larger than this. On the other hand, the 
older and smaller classes of boats aro gradually disappearing 
irom the bulk freight trade. 


Fetrol electric railway motor car.—One of the latest 
railway motor cars in the Umited States has recently been 
uied on the Delaware and Hudson Railway. It is 50tc. long 
vver all, with rounded ends, seats forty-four passengers, and 
weighs 30 tons. The engine-room is 9}ft. tong; luggage 
compartment, 5}ft.; smoking compartment, ott.; main 
saloon, 18}ft. At the rear is an entrance vestibule with side 
dcors, the extreme rear being a driver’s compartment for use 
when running backward. ‘lhe underframe and bogies are of 
steel, with steel framing and steel plate sheathing for the 
body. ‘the engine has eight cylinders, 8in. by 7in., four on 
each side of the crank shatt, and inclined at 45 deg. from the 
horizontal, or 90 deg. from each other. The engine develops 
500 horse-power at a speed of 550 revolutions per minute: 
he engine shaft is coupied directly to that of a direct-current 
90-kilowatt generator which furnishes current at a variable 
potential. ‘he current is fed to the motors through a control 
system by which the voltage at the generator may be varied 
according to the requirements. There is a 60 horse-power 
motor.on each bogie, and the wheels are all 3ft. diameter. 
The exciter is a 3-kilowatt, 70-volt, shunt-wound machine, 
and a storage battery floating on the exciter circuit supplies 
the lighting current. The car is heated by passing part of 
the exhaust gases through pipes led into the compartments. 
It is fitted with air brakes, the brake reservoirs being charged 
by acompressor. The ignition system is of the high-tension 
type, each cylinder having a coil which is energised by an 
accumulator. For starting there is a breech-block apparatus 
which fires a charge of black powder into one of the 
cylinders. The cooling system for the cylinders is on the 
thermo-syphon principle, with 1300 square feet of radiating 
surface in tubes grouped on the roof ot the car. 

Technical education.—While remarkable progress has 
becn made in the United States in the development of colleges 
and institutions for the education and training of engineers, 
comparatively little has been done in the way of training 
youths as expert machinists and workmen who may be 
capable, after practical experience, of becoming shop foremen 
and inspectors. Large numbers of boys now leave school at 
about fourteen years of age, when they have attained the 
minimum standard permissible. But manufacturers cannot 
employ them before the age of sixteen, and as the boys have 
no tondness for *‘ schooling’’ the two years are largely wasted 
in loafing or in casual pursuits that are of little benefit. The 
old apprenticeship system, by which boys were apprenticed 
to trades, has disappeared, and they have to pick up their 
knowledge as best they can in the shop or factory. ‘Chis is 
not the sort of training to produce skitled workmen or men 
who can be put in charge of others. In view of these 
conditions a society has been organised for the promotion of 
industrial education by’ the establishment and support of 
manual training schools and industrial schools. Several large 
manufacturing concerns have introduced apprenticeship 
systems of their own, but with the selfish end mainly in 
view, and often with little regard to anything more than the 
training of an automatic human machine. Somelargerailways 
have tried apprenticeship with success, and atthe recent meeting 
of the society above mentioned Mr. Deems, the chief locomo- 


‘live superintendent of the New York Central Railway. 


described the system introduced in ten of the company’s 





largest works. There is no night school work, but all educa- 
tion is part of the daily routine. The boys are not left to 
the regular foreman, Lut are under a man who devotes his 
time exclusively to instructing them and overseeing their 
work, 

Monster shunting engines.—With the extensive introduc- 
tion of the gravity system of shunting railway wagons in 
the classification yards of American railways, very powerful 
engines have been built to push the heavy trains up the 
inciine to the summit or ** hump,’’ where the wagons are 
uncoupled and run by gravity to the gridiron sidings. Two 
recent locomotives ot this class weigh over 120 English tons 
each, and have all this weight on five axles covering a wheel 
base of 19ft.' Immense boilers are required, as most of the 
work is done cutting off at full stroke. The leading dimen- 
sions and particulars are as follows :— 





Cylinders .. .. c4in. x 28in. | 
Driving wheels. . 4it. 4in. 

Wheel base Sdctinv tac axel bans | cae 

Journals .. .. .. «2 «2 «os «+ «+ MOhin. x 12in. and 9jin. x 12in. | 
Koiter, diameter at smoke-box .. -. Cft, Sin. | 
Nteam pressure” 0 ee ee ee SUID | 
Fire-box above frames .. oft. 3in. x Sft. | 
‘Lubes, No. 446 ; diameter din. 


‘lubes, gauge No. 11 ; jength oS 
Heating surtace, fire-box .. .. .. .. 


Heating surtace, tubes .. 188 sq. tt 
Heating surtace, totai .. 4OU2 sy. tt 
GOORIN oo Sek wed ad oe ie en 
Valves, piston, diameter .. .. .. .. lam. 
Valve motion .. eee am 
WOME ba) cs cha, \ek,. wel aer ak ee | 
We oe co 8 aa oe ae 
Valves, aeentn tap... 6/0 ee oe oe 
Valves, exhaustciearance .. .. .. .. Nib 
Weight, ali on drivers ROE O ee 
Length over butter beam and foot-plate.. 42ft. Tin. 
Tender ; 
Double-bogie, wheels 2ft. 9in.  - 
Journals ae aad. .wistcd- a's Pepi. | oso a 
Coal .. : a , neds ew trees ae 
Water .. 70 gallons. 
Weight P ; Rote ; a 150,WW Ib. 
Weight of engine andtender .. .. .. 424,000 Ib., say, 189°3 tons. | 
Wheel base ot engine and tender .. .. 5S6ft. 8in. 








THE EFFECT OF MIXTURE STRENGTH AND 
SCAVENGING UPON THERMAL EFFICIENCY.* 


By Professor BERTRAM HopkINson, of the University af 
Cambridge. 
(Concluded from page 518.) 

THE other part of the energy of the exhaust gases, viz., the 
amount of unburnt fuel present, was next investigated. The 
engine was ran exploding every time, and samples of the exhaust 
gases were collected from the exhaust-gas calorimeter and analysed 
ty combuston over hot copper oxide. The jets of the calorimeter 
were kept working while the samples were being taken, so that 
combustion was checked instantaneously at release, no burning in 
the exhaust pipe being possible. The analyses therefore represent 
fairly closely the state of the cylinder contents at the opening of 
the exhaust valve. In five analyses at full load—two with a 
charge of 0°1 cubic foot and three with a charge of 0°13—the per- 
centage of fuel discharged unburnt varied from 0-2 to 1°5, with a 
possible error in each analysis of + 0°5—one-half of 1 per cent. of the 
coal gas originally present. In fuli-load running itis very improbable 
that more than 1 per ceut. of the fuel isever unburnt at the end of 
the expansion stroke ; and there was no indication in the analyses 
that the percentage unburnt varies in any definite way with 
strength ot mixture or jacket temperature. 

In torming the heat balance for full-load running, the unburnt 
gas may be neglected altogether, as its amount is uncertain, but 
can never be such as to materially affect the result of a comparison 
between weak and strong mixtures. The heat balance is accord- 
ingly as follows :— 

TABLE IV. 


A (weak B (strong 

mixture). (mixture). 
Indicated work (from curve, Fg. 2) Pio ee: 
Heat in exhaust (from release pressure) 42 3 
Heat loss in expansion (by difference).. .. 21 .. .. 2 
100 10) 


In A 0-095 standard cubic foot of gas is taken per explosion, 
equivalent to a supply of 57:5 thermal units. The percentage of 
gus present in the cylinder contents is 8°5. In B the gas charge is | 
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| _ Brake | 
im Ex- | = Gas Higher) peat horse-power. 
aia plosions. | Sper pw may =o i | we 
cycle } 4 suction. value. i y er 
les, r oF uction BThI ane | 
| = 
1 O93 | Wf 0-093 650 5 1406 29 
2 O-y1 al 0097 670 5115 1419 28 
4 0°98 76 0-103 674 5875 1713 29 
6 og? | 8 07113 657 6280 1759 28 
7 1:0 4 0-044 657 5335 1526 2 
8 0°94 48 0-103 678 5640 1€85 30 
y 0°97 4y 07113 662 6235 1716 28 
10 0°99 49 0122 662 6750 1758 26 
1 0-45 76 0-122 661 6640 «| «(1784 27 
12 0°95 47 0-122 661 6610 | 1739 26 
13 0-99 31 0-094 645 5335 | 1546 29 
14 0°96 31 0122 674 6785 =| 1753 26 
15 0°98 29 0°107 658 590u 1655 28 
33 0°95 75 0093 643 4830 1405 2 
4 0°92 75 0108 643 5460 | 1534 28 
35 0°91 75 0°117 643 5800 | « 1568 27 
% 0°88 40 v-119 638 o70 =| 1461 25 
37 0-89 75 0-120 638 5735 | 1505 26 
39 0°87 75 0118 661 588) | 15635 27 
41 0-92 75 0105 669 5420 1522 2 
38 0°47 75 0119 661 3335 781 23 
40 0-49 | «75 0-717 669 820 24 
46 0°50 7 O11 671 3215 | = 784 24 
47 0°47 75 Uv" luu 685 ao | ew 23 
48 0°50 7 Uti 689 340 |) 54 23 


01220, equivalent to 74 thermal units, and to 11 per cent. of the 
cylinder contents. + 

The efficiency ratio of the weaker mixture is 0°83, and that of 
the other 0°87. Since the unburnt gas, if any, is sensibly the 
same in the two cases, the difference between these two figures 
must be mainly due to the greater heat loss which occurs in B. 

‘Yo put the stronger mixture on a level with the weaker in respect 
of loss in expansion, 7 per cent. of the heat supply must be saved 
from the wall loss. ‘lms might conceivably be done by burning 


* The Institution of Mechanical Engineers. F 

t For convenience of description a single representative test is here 
described, all the observations given above having been taken on one day, 
but it should be said that the results were confirmed in a number of other 
tests of similar character. ‘Lhe absolute amounts of the release pressure 
and of the quantity of heat present in exhaust, of course, vary with the 
calorific value of the gas, and with the height of the barometer ; but the 
percentages depend only on the strength of mixture, and are probably 
always within U'S of the values given. An error of that amount would 
correspond to an error of 1b, per square inch, or 24 per cent. in the 
release p 


this mixture in a larger engine having smaller heat losses. The 
resulting gain in efficiency would depend upon the place in the 
expansion stroke where the saving was effected. If the heat were all 
saved at the very beginning of the stroke, the engine would turn 
about one-third of it nto work, equivalent to 23 per cent. of the 
total heat supply. ‘Lhe efficiency in B on this supposition would be 
increased to 45°3 per cent., and the efficiency ratio to 0°89, which 
is shghtly greater than that of A—0 #7. ‘Lhere is good reason for 
supposing that the greater part of the difference in heat loss: as 
between the weak and strong mixture is due to the greater vigour 
of the explosion of the latter, and is therefore to be referred to the 
explosion end of the diagram. But some of the saving must, in 
fact, take place in the later parts of the stroke, when it will have 
less effect upon efficiency, aud if this were taken into account it 
would somewhat reduce the figure tound for the relative efficiency 
of B wh-n corrected as above to make 1t com; arable with A. Any 
difference in the rate of burning of the two mixtures would have 
the same effect. Having regard to this, the agreement between 
the figures is remarkably close, and affords good ground for the 


| statement that of the 12 per cent. additional work done per cubic 
| foot of gas with the weaker mixture, about half is to be ascribed 


to lower mean specific heat, and haif to a smaller heat loss in 
explosion and expansion. 

it is interesting to compare the true heat loss in expansion, 
determined as above, with the quantity of heat carried away by 
the jacket water. A large number of measurements of the jacket 
loss were made in the ordinary way with gas charges of about 0°1 


| and 0°13 cubic foot per explosion, and it was round that the 


percentages were 27 and 3%, equivalent to 15°5 and 245 thermal 
units per cycle respectively, with a jacket temperature of 70 deg. 
Cent. at exit. The loss by radiation should be added to these 
figures in order to get the whole heat passing into the engine 
during a complete cycle. ‘Ihe amount of this is uncertain, but it 
is provable that it is between 3 and 4 per cent., or, say, 2°5 the.:mal 
units, and it must be nearly the same in absolute amount in the 
two cases, if the jacket temperature be the same. ‘the heat loss 
in compression and expansion is 2] per cent., or 12 thermal units 
for the weaker mixture and 28 per cent., or 21 thermal units for 
the other case. ‘I'hus, the loss occurring in the rush of gas past 
the exhaust valve after release and during the exhaust stroke is 
3°5 thermal units in cach case plus the unknown radiation loss, 
which is nearly the same for both. ‘these losses ought 10 be 
rather less in absolute amount for the weaker mixture, because 
the gases are cooler ; but no very great difference is to be expected, 
for the quantity of gas discharged and its state of motion are 
precisely the same in the two cases, and the d.fference of tempera- 
ture is no. very large. ‘Ihe estimate of these losses is very rough, 
as it is the difterence of large quantities ; that they come out about 
the same is, however, evidence of the general correctness of the 
experiments and deductions here given. 

in the c urse of this work about twenty-five tests were made 
for heat balance with the exhaust gas calorimeter. ‘ The results of 
all these tests are tabulated in Table V. In fifteen of tho tests 
at full load the balance was correct within + 2 per cent., in four 
within 4 per cent., and one test was 7 per cent. out. On the 
average of these twenty tests at full load the balance of heat 
unaccounted for in the engine was rather less than 1 per cent. 
‘Lhe items on thecredit side of the balance were :— Brake horse- 
power—measured or estimated from gas consumption and efficiency 
curves—jacket, exhaust gas calorimeter, and the—estimated— 
heat carried away by the exhaust gases after leaving the calori- 
meter. ‘he balance unaccounted for covers radiation, conduc- 
tion, and errors of observation. No satisfactory method has yet 
been suggested of separately determining the radiation, but some 
notion or its magnitude may be obtained by comparing the jacket 
loss with the same gas charge with a hot and cold jacket. A 
number of tests agreed in showing that when the temperature of 
the jacket water at exit is 70 deg. Cent. the heat taken away by 
the water is less than at 40 deg. Cent. by between 100 and 15v 
thermal units per minute, the gas charge and all other circum- 
stances being the same. When the engine is fully loaded 
this is equivalent to between 2 and 3 per cent. of the whole supply. 
As the indicator diagram is not affected to any perceptible dcgree 
by the jacket temperature, the heat actually received by the 
engine must be nearly the same in the two cases, and the aiffer- 
ence must be mainly due to the higher radiation at the higher 
temperature. Since there is still some radiation of heat at 40 deg. 
Cent. it seems probable that the total radiation at 70deg. Cent. is 
at least 3 percent. The average balance shown in the tests at 
this: temperature is only 1 per cent., so that there must be 
systematic errors in one or more of the items going to form the 
balance-sheet.* On the other hand, it is hardly possible that the 
aggregate of these errors can amount to so much as 3 per cent., or 
that the radiation at70 deg. Cent. can be more than 4 per cent. 

When the engine is running light or partially loaded, so that 


at Balances. 











ll I J k L M N oO 
Seeata Exhaust Exhaust Unaceounted 
“ calorimeter. ~ Gases. 
| : Per . - Per +! Per att 
| B.Th.U. cent. B.Th.U. cent. |B.Th.U * cent. B.Th.U. cent. 
Ss — { ss + as. eas 
| 1190 25 1932 40 | 357 7 - 50 = 
| 1263 25 1889 37 | (7 7 180 3 
| 1576 27 1680 29 | 480 8 426 7 
| 1818 29 2048 33 «| «(670 11 - 15 0 
1470 28 1832 A | «(588 10 - 61 -1 
28 1758 31 | 624 11 17 0 
29 1872 3 | 73 | 12 64 1 
2108 31 1990 3 | 852 13 42 0 
1942 29 2048 31 | 784 12 82 1 
2088 32 2090 32 | «754 ll - 61 -1 
1502 28 1819 4 | 12 -168 -3 
2035 30 2032 7: 11 217 3 
1712 2 1902 31 | «66% 12 35 0 
1185 25 1698 35 11 - § 0 
1478 27 1840 4 | «(C616 11 - 8 0 
1698 29 1940 4 662 11 - 8 -1 
1876 33 1904 33 604 11 -113 -% 
1720 30 1850 32 686 12 - 2 0 
| 1672 29 1878 32 717 12 50 U 
| 1460 27 1827 34 | (422 8 129 3 
792 24 1138 4 303 yg 321 10 
* 872 25 1228 % 223 297 a) 
— 802 25 1068 33 246 8 315 10 
630 al 1032 35 225 g 2 3 
965 26 1068 es) 420 11 433 ll 


each explosion stroke is followed by one or more scavenging 
strokes, the suction temperature is about 50 deg. Cent. as against 
100 deg. Cent. when running fully loaded. With a given charge 
of gas, therefore, the mixture will be weaker under these condi- 
tions than when fully loaded, and the efficiency should be corre- 


| spondingly higher. For example, if the engine is taking 0°11 
| cubic feet of gas per suction, the percentage of coal gas in the 
| charge will be about 9°6 when running fully loaded, but it will be 


* It is probable that the error is mainly in the calorific value of the gas. 
The wet meter used with the calorimeter was tested against the gas- 
holder at the beginning of the series of trials and found to be 2} per cent. 
slow at the speed at which it was to be used, and this correction was 
applied to its indications in every case. About six months later, after all 
the heat balance tests had been completed, it was again checked and found 
to be nearly correct. The presumption is, therefore, that the calorific 
values, while correct at the beginning of the series, were under-estimated 
by perhaps 24 per cent. at the end, and that on the average they were 
under-estimated by between 1 and 2 per cent. The absolute values of 
the efficiencies would be affected by the same small error and are probably 
too high on the average by about 0°. 
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only 8:2 when the engine isscavenging. Referring to Fig. 2 it will be 
seen that the conmmonntiog cients are about 374 per cent. and 
35 per cent. respectively. There is some uncertainty about the 
suction temperatures on which this calculation is based—taken to 
be 100 deg. Cent. and 50 deg. Cent. respectively—but making full 
allowance for that, it may be said that the mean pressure realised 
with the same gas charge should be at least 5 per cent, greater 
when the engine is scavenging than when it is running fully 
loaded—assuming, of course, that the strength in each case is 
such as to give regular and normal ignition. 

A number of experiments were made with the object of testing 
this conclusion. Diagrams have been taken with the engine 
rupning light on half-load ; and have been compared with full- 
load diagrams taken at the same time, the gas consumption being 
measured in each case. The results of one such test have been 
given above—Tablel. Referring to that table, it will be seen that 
a gas charge of 0°1275 gave a mean pressure of 108-4 on light load, 
as against 102-2 when fully loaded, Further, a charge of 0°100 at 
full load and a charge of 0-114 at light load, corresponding in each 
case to a mixture strength of about 85 per cent., give approxi- 
mately the same efficiency of 37 per cent. 

‘These results were confirmed generally by other diagrams taken 
at light load, and also by running the engine at half load, so that 
mst of the explosion strokes were followed by one or more 
scavenging strokes. The results, however, were not so consistent 
as in the full-load tests, the mean pressure sometimes falling short 
by as much as 6 per cent. of that which was anticipated from the 
gas consumption. In the case of the full-load trials the mean 
pressure can be predicted from the gas consumption within 2 per 
cent. This want of regularity is due in part to variatixn in the 
suction temperature, which was always assumed to be 50 deg. 
Cent, after a scavenging stroke and 100 deg. Cent. after an explo- 
sion. Asa matter of fact, both temperatures vary to some extent 
with the number of explosions per minute, and ibly also a 
little with the gas charge ; there will be corresponding differences 
between the actual mixture strength and that calculated. Buta 
more important cause of irregularity is the fact that the combus- 
tion of a scavenged charge is generally incomplete, the fuel dis- 
charged unburnt sometimes amounting to 4 or 5 per cent. In all, 
four analyses were made of the exhaust when the engine was 
missing about every other stroke. The quantities of unburnt gas 
found were respectively 4°2, 3-2, 5-4, and 4:5 per cent.—average 
44 per cent. These analyses are not so accuraté as those at full 
load because of the dilution of the exhaust with air, and there 
seems to be some selective combustion, as the quantities of steam 
and CO, formed in the combustion tube are usually not in the 
proportion obtained by the complete burning of the coal gas. But 
there is no question that a good deal of unburnt gas is sometimes 
discharged when the engine is missing explosions. The effect is 
quite apparent in the heat balances at half-load, which all show a 
bigger deficiency than can be accounted for by radiation. Five 
trials at half-load showed balances unaccounted for ranging from 
297 to 433 thermal units per minute, the average being 350, or 
about 10 per cent. on the heat supply (higher value). Six trials at 
full load with the same jacket temperature (75 deg. Cent.), and, 
taken with the same appli , Showed deficiencies ranging from 
— 58 to + 189 thermal units, average + 25 thermal units. The 
systematic errors referred to above were probably the same in all 
these trials. The radiation is a little greater in the full-load trials 
because the piston is hotter, but the difference in this respect can- 
not be very large. Thus, after allowing for radiation, the heat 
unaccounted for in the half-load trials is some 300 B.Th.U. per 
minute more than at full load, and this must mainly be due to a 
greater proportion of unburnt gas. In the last of these trials the 
thermal efficiency obtained from the brake load by addition of the 
mechanical losses—separately measured at the same time by 
observing the light load indicated power—was 32-7 per cent. 
About three-fourths of the explosions were followed by scavenging 
strokes, and the gas charge was 0°1285, as measured in the holder. 
The average strength of mixture, calculated on the above-men- 
tioned assumptions as to the suction temperature, was 10 per cent., 
and the corresponding efficiency 34:5 per cent. Thus the mean 
pressure was 5 per cent. less than that calculated. In this case 
44 per cent. of unburnt gas was found in the exhaust, and the 
deficiency on heat balance was 433 thermal units per minute out 
of a total supply of 3740. 

It is not possible to say how far the combustion is incomplete 
when the engine is running quite light, but it seems likely, from 
the high mean pressures sometimes realised under these conditions, 
that it may, under some circumstances, be more nearly complete 
than in the half-load tests. From a study of the latter it would 
appear that when allowance is made for the gas discharged unburnt 
the efficiency is not much affected by scavenging, provided the 
strength of mixture is kept the same, which implies an increase of 
about 15 per cent, in the gas charge, with, of course, a corre- 
sponding increase of mean pressure. 

The work described in this paper was rendered possible by the 
generosity of Mr. W. J. Crossley, who lent the author the engine 
on which the experiments were made. To him and to Messrs. 
Mather and Platt—who lent the dynamo by which the engine was 
loaded—the author must express his gratitude. He also wishes to 
acknowledge the assistance which he has received from Messrs. 
A. L. Bird and A. R. Welsh, and later from Messrs. H. B, Jenkins 
and L. A. Fullagar, students and demonstrators in the Cambridge 
University Engineering Department. These gentlemen carried 
out practically all the experiments and reduced the results. 











CATALOGUES. 


LANCASTER AND Tonak, Limited, Manchester.—This firm’s 
latest catalogue contains illustrations and particulars of the 
Lancaster (R.T.M.) steam traps and steam dryers. The book 
includes a large scale illustration showing an application of the 
Lancaster trap and measuring apparatus to the ends of the steam 
cylinders of a compound engine to determine the amount of con- 
densed steam. 

THE HorrMANN MANUFACTURING CoMPANY, Chelmsford, Essex. 
—This catalogue has reference to ball bearings and steel balls. It 
illustrates and describes the Hoffmann patented standard ball 
journal bearings. Many illustrations are given showing these 
bearings applied to various forms of service, such as on electric 
motors, motor cars, and so forth. At the end of the catalogue 
there is a number of tables giving the dimensions, prices and code 
words for these bearings. 

THE British THomson-Houston Company, 83, Cannon-street.— 
Pamphlet No. 207 received from this firm deals with enclosed arc 
lamps. It gives illustrations showing these lamps in use in works, 
in the streets of Leeds, inside the Horticultural Hall, London, 
outside shops of various descriptions, and in the railway goods 
yard, Newcastle-on-Tyne. Lamps of various patterns are also 
shown and described, and accessories, such as resistances, choking 
coils, carbons, &c., are also dealt with. 

SIEMENS BROTHERS AND Co., Queen Ann’s Chambers, Broad- 
way, Westminster, S.W.—Sheet No. 504, issued by this company, 
describes an optical pyrometer. This pyrometer is intended chiefly 
for use when the temperature to be measured lies above the range 
of the company’s other type of pyrometers, or when there are 
other difficulties present. which preclude the use of these. The 
absorption device used with the optical pyrometer, we are 
informed, makes its upward range practically unlimited. 

THE ELECTRICAL POWER STORAGE CoMPANY, Limited, 4, Great 
Winchester-street, E.C.—This is an extensive catalogue giving 

iculars of various types of storage batteries, as manufactured 
y this company. Besides: batteries suitable for central stations 
aad private installations, the catalogue also deals with laboratory 





batteries, miners’ hand. lamps, instruments, battery stands, sun- 
dries, and renewals, The catalogue is well illustrated, and con- 
tains many tables giving dimensions, charge and discharge rates, 
prices, &c, 

T. A. SAVERY AND Co., Newcomen Works, Bracebridge-street, 
Birmingham.—A tasteful little catalogue sent to us by this com- 
pany deals with quick-revolution steam-launch machinery. It 
contains some excellent illustrations of the company’s compound 
and triple-expansion steam engines. In the early part of the 
catalogue the improvements incorporated in the designs are clearly 
and concisely given, and the prices and full particulars as required 
by buyers are given in tabular form. Quick-steaming shell and 
water-tube boilers are also dealt with, and both types are well 
illustrated. 

S. N. BRAysHAW, 2, Mulberry-street, Hulme, Manchester.— 
Two illustrated booklets, Nos. I F and 2 F, are devoted to furnaces 
for hardening steel. The tirst is a salt bath furnace suitable for 
high-speed tools, and the second is an oil or gas-heated 
furnace having twin-chambers. In the latter the tool is first 
heated through in the top chamber, which is at a bright red heat, 
and is then transferred to the lower chamber, in which it is moved 
about and turned over until it reaches the high temperature 
required to give the best results. Afterwards the article to be 
hardened is transferred to a hot salt bath of 1274 deg. Fah. 

VacuuM Brake Company, Limited, 32, Queen Victoria-street, 
London.—In this catalogue are given a number of excellent illus- 
trations and descriptive letterpress of the essential parts. of the 
vacuum automatic brake for railways as made. by the patentees, 
Gresham and Craven, Limited, Manchester. The new combina- 
tion ejector, which has already been described in THE ENGINEER, 
is shown. There are, besides, an ejector, in which the vacuum 
and steam brake systemis are combined, two varieties of brake 
cylinder, ball valves, rapid-acting valves, and couplings. The 
illustrations are produced in a manner which renders the under- 
standing of the construction of the various parts easy to follow. 

Lupw. LOEWE AND Co., Limited, 30 and 32, Farringdon-road, 
E.C.—A catalogue issued by Messrs. De Fries et Cie., Diisseldorf, 
for whom Messrs. Ludw. Loewe and Co. are sole agents in the 
United Kingdom, has reference to horizontal boring and milling 
machines especially suited for general machine building, steam 
engines, turbines, locomotives, motors, gas engines, &c. The 
catalogue contains some exceptionally good illustrations showing 
the exterior and interior of the works at Heerdt, near Diisseldorf. 
The various departments of the works are illustrated separately, 
and there is also a quantity of illustrations showing boring and 
milling machines as manufactured at these works. 

THE Parsons Moror Company, Town Quay, Southampton, — 
A new marine motor list has been issued by this company for the 
present year. Two new sizes of engines have been added, namely, 
a 75 horse-power three-cylinder engine and a 100 horse-power 
four-cylinder engine. There is also a new reversing gear, which is 
elaimed to be one of the simples. on the market. Such goods as 
Parsons’ universal joints, water-cooled silencers, &c., are included ; 
also a new circulating pump with several improvements. At the 
end of the list there is a complete schedule of prices for general 
requirements, as well as spare parts for these motors and propeller 
sets. A noteworthy feature about the list is that code words are 
given for every article, for the benefit of foreign and Colonial 
customers. 

TAYLOR AND CHALLEN, Limited, Derwent Works, Birmingham. 
—The 1908 edition of this company’s catalogue dealing with 

resses, stamps, dies, shears, lathes, &c., is an extensive and well- 

und volume. There are nearly 230 pages, and each page con- 
tains illustration of some form of machine manufactured by the 
company. Presses and shears of numerous kinds are dealt with, 
and special lathes for spinning, trimming, wiring, and polishing 
are illustrated. Information concerning other special machinery 
such as tube-cutting machines, notching machines for umbrella 
notches, &c., is to be found. The sections on rolling mills, ingot 
moulds, cam moulding machines, are equally interesting. The 
catalogue is well indexed, and in the early pages some views of the 
company’s works are given. 

W. H. ALLEN, Son AND Co., Queen’s Engineering Works, Bed- 
ford.—From this firm we have received a copy of its annual 
magazine. This magazine, we are informed, is issued largely with 
a view to enabling Messrs. Allen, Son and Co, to keep in touch 
with their old pupils and apprentices in various parts of the 
world. There are, we understand, a few of the firm’s old pupils 
and apprentices whose whereabouts they cannot at present trace, 
and it is hoped that by giving publicity to the existence of this 
annual magazine a means will be provided whereby Messrs. Allen's 
may getinto communication with them. There are some excellent 
articles m the magazine. Some are written by officials of the 
company and others by oli pupils, and they. can scarcely fail to 
interest those whose engineering training was obtained at the 
Bedford Works. 

THE British THoMson-Hovston Company, Rugby, has issued 
a handsomely illustrated pamphlet having reference to the use of 
electrically-operated machines in mines. It briefly deals with the 
advantages of electrically-driven machinery underground, and 
then goes on to give some excellent illustrations of culliery plant 
driven by the company’s motors, &c.; also sub-stations and switch 
gear above ground. Of the illustrations showing colliery plant 
attention may be called to an endless-rope haulage driven by a 
40 horse-power three-phase motor, a two-road endless-rope haulage 
driven by a 20 horse-power three-phase motor, a 90 horse-power 
continuous-current motor driving an air compressor by belt, a 100 
horse-power motor driving a forced-draught fan. Other large 
motors are shown, driving pumps, picking belts and screening 
plants, coal conveyors, &c. 

THOMAS ROBINSON AND Son, Limited, Rochdale.—The latest 
catalogue produced by the above firm deals exclusively with grain- 
cleaning and fiour-milling machiriery. It is divided into three 
main sections. Section I. is devoted to grain intake, cleaning, 
and preparing machinery ; Section H., Flour-milling machinery ; 
Section III., Accessories, Each section is numbered indepen- 
dently. We are informed that the design of every appliance in the 
catalogue has been overhauled before the photographs, from which 
theadmirable illustrationsare made, were taken, and the whole forms 
a comprehensive work on the subject of milling. The high class of 
printing and engraving which always characterises the catalogues 
produced at these works has, if possible, been excelled in the 
present instance, and the design of the cover, printed in two 
colours, is extremely well conceived. 

Veritys, Limited, 31, King-street, Covent Garden, W.C.— 
Booklet No. 570 to hand from this company has reference to switch 
gear. While it deals with the full range of switch gear manu- 
factured by the company, its dimensions are such that it may be 
used as a pocket book. Switch gear of many kinds is dealt with, 
In addition to the twin blade knife switches the company has placed 
a new line of spring contact switches on the market specially suit- 
able for use on switch boards, as their design lends itself more 
readily to that class of work. A novel point in the construction of 
this switch is that it is fitted with a rubber buffer to obviate the 
shock caused by its exceedingly quick break. In addition to these 
patterns, we are informed the company still make the spring con- 
tact or ‘‘U” type of switch, which is largely used in the smaller 
sizes, and for distributing box work. Other specialities are dealt 
with in this book in the way of fuses, &c. 








A TYPHOLD fever survey to determine the means, apart 
from domestic water supplies, by which this disease is transmitted 
is to be conducted in Pittsburg at the expense of the Russell: Sage 
Fund. The introduction of filtered water to the city ought to 
permit othér sourcés of in té be trated readily. 
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THE IRON, COAL, AND GENERAL TRaApgg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

. (From our own Correspondent.) 
Iron Market Improvement. 

THE market this week shows improvement, arising out of 
what it is hoped may prove to be the end of the corner in Qleye. 
land warrants. Although this district is not closely connected 
with Cleveland, there is always a very near reflex influence 
between the two, and on Change to-day (Thursday) in Birming. 
ham the effect of the improved situation in the North was very 
apparent. What is, it is trusted, the close of the tight between 
the ‘‘ bulls” and the ‘ bears,” which has been going on for the 
past nine months, occasioned the greatest satisfaction this after. 
noon, and the result must be entirely beneficial. Statfordshire 
and Midland pig makers are much more hopeful of prospects now 
that the “‘rigging” of the iron market has ceased, and the sincere 
hope finds expression that there may be no resumption. Pig iron 
wrices to-day were stronger, and some makers of forge and foundry 
irons attempted an advance of ls. to 1s, 3d. per ton. It cannot be 
}said that they are very successful at the moment, since buyers 
decline for the present to commit themselves to new purchases 
but the mere circumstance that an attempt at aaperet values is 
this week being made is in itself significant. Prices are quoted 
for forge iron: South Staffordshire common, 48s. 6d.; part-mine 
58s. to 55s.; Northampton forge, 48s. to 51s.; Derbyshire, 51s, t¢ 
53s.; and North Staffordshire, 52s. 6d. to 53s. 6d. 


English and German Steel. 

The market for steel half product bars is just as ~tagnant 
as ever. There are few inquiries, and they mostly relate to 
relatively small quantities. Consequently 44 lds. is not an 
invariable quotation for Bessemer qualities, though some sellers 
still hold out for it. Siemens qualities are priced at £4 15s. to 
£4 17s. 6d. Fortunately for native makers, few cheap lots of 
German billets seem to be on offer. German prices are very steady, 
and it seems to be generally believed that no further attempts to 
secure large English orders by cutting the price will be made, 
The business being done is mostly in small parcels. The German 
Verband are soliciting business at about £4 10s, per ton for billets, 
c.i.f. Birmingham, and this price, considering the counter offers of 
British makers, is hardly a tempting one. 


Steel Girder Combine. 

It is reported that a second conference of British rolled 
steel girder and joist makers has just been held to consider 
proposals for a combination amongst them. Most of the leading 
= in the country are said to have been represented. It was 
reported, however, that the continental makers whom it was 
desired toinclude in the combine were not now so anxious to join as 
at first they were. Under these circumstances it was found im- 
possible to proceed with the constitution of the organisation, and 
the proceedings are understood to stand adjourned pending further 
negotiations with the European producers. 


International Tube Syndicate. 

Contrary to expectations, it has leaked out that the 
negotiations for inducing the Italian wrought iron tube firms to 
enter the International Iron Tube Combination have not yet been 
successful. The Italian makers, it is believed, are standing ont 
for better terms for the Turin works than the syndicate will at 
preseat concede. A further meeting of the international body 
has, however, been arranged to be held at Diisseldorf, to which 
the Italian makers will be invited, when an attempt will be made 
to overcome the difficulty. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Quiet Business in Pig Iron. 

THERE was again a good attendance on the Iron ‘Change 
on Tuesday, but so far as pig iron is concerned, communications 
from both merchants and agents are of a very discouraging 
character. Indeed, except for miscellaneous parcels, small in 
quantity, and for prompt delivery, there is practically no business 
passing. For forward delivery, there was also little or no inquiry. 
Under the circumstances, therefore, it is difficult to give accurate 
quotations, but generally speaking, they were under those of last 
week, especially for Scotch iron, The ‘‘ squeeze” in Cleveland 
warrants having come to an end, there is a prospect of more 
business being done in Middlesbrough brands. A feature of the 
market here is that some merchants have large quantities of crude 
iron on their hands, and they are willing to shade current rates for 
firm orders, sometimes to the extent of 1s. to 1s. 6d. per ton. 
Forge iron shows little or no change. 


Finished Iron. 
Business continues of an ordinary character at late rates. 


Steel. 

There is no change to report in either billets or any other 
descriptions in this particular department of Lancashire makes. 
A rather encouraging feature is the absence of foreign competi- 
tion, which leads makers to maintain their prices. 


Copper. 
The feeling has been quietly steady, with, however, an 
upward tendency in raw copper. Manufactured shows little or no 
change. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 60s. ; Lincolnshire, 
53s.; Staffordshire, 52s. 6d.; Derbyshire, 53s.; Northamptonshire, 
55s.; Middlesbrough, open brands, 58s. 4d, to 58s. 10d. Scotch: 
Gartsherrie, 62s. 6d. to 63s.; ‘Glengarnock, 60s. 6d. to 61s; 
Eglinton, 59s. 6d.; Dalmellington, 59s. to 59s. 6d., delivered Man- 
chester. West Coast hematite, 59s. 6d. to 60s,; East Coast ditto, 
57s. 6d., both f.o.t. Scotch, delivered Heysham: Gartsherrie, 
60s. 6d. to 6ls.; Glengarnock, 58s. 6d. to 59s.; Eglinton, 573. 64.; 
Dalmellington, 57s. to 57s. 6d. Delivered Preston: Gartsherrie, 
61s. 6d. to 62s.; Glengarnock, 59s. 6d. to 60s.; Eglinton, 95s. 6d.; 
Dalmellington, 58s. to 58s. 6d. Finished iron: Bars, £7 ; hoops, 
£7 12s. 6d.; sheets, £85s. Steel: Bars, £6 10s.; Lancashire hoops, 
£7 15s.; Staffordshire ditto, £7 10s,;. sheets, £7 17s. 6d.; boiler 
plates, £7 12s. 6d.; plates for tank, girder, and bridge work, £6 os. 
to £6 7s. 6d.; English billets, £4 12s. 6d. to £4 15s.; foreign ditto, 
£4 5s, to £4 7s. 6d. Copper: Sheets, £73; tough ingot, £61; best 
selected, £61 10s. to £62 per ton. Copper tubes, 9}d.; brass tubes, 
74d.; condenser, 8}d.; rolled brass, 6/d.; brass wire, 63d.; brass 
turning rods, 6}d.; yellow metal, 64d. per Ib. Sheet lead, £16 03. 
per ton. English tin ingots, £137 10s. per ton. 


Lancashire Coal Trade. 

The present spell of tine weather has influenced the 
demand for house coal adversely, but as the shipping trade = 
revived to some extent, any surplus at the pits is readily abs‘ rrbe : 
The indications at present are, ater | to a fall in Yorkshire coal, 
of further quantities being put on this market from the county ; 
but whether it will influence Lancashire oa to er ae 
,pricés is not apparent at present. For slack, colliery owner: 
willing to accept 6d. per ton less for contracts, and it is said that 





gas contracts have been already placed at under last year's 
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Employment in Lancashire during April. 

Employment with textile machinery engineers was fair, 
and overtime was still frequently worked ; but iron founders re- 
orted employment as declining at several textile centres. At 
ral engineering works employment was dull on the whole. It 
ood at Crewe, Oldham and Wigan, also with iron 
With patternmakers employment was 


port 
ene 
0 fairly goo 
founders at Liverpool. 
slack generally. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

No improvement can be noted in the hematite iron trade ; 
indeed, the outlook is, if anything, a little less cheerful. The 
demand for iron is quiet, and there are no indications which give 
hope of a better business springing up later on. Users of iron 
generally have very few wants at the moment, and they are not 
disposed to buy for forward delivery when it is possible that lower 
prices may soon prevail. This is not, perhaps, possible until a 
lower range of prices for raw material can be arranged. In some 
directions this is impossible. Most makers, however, complain 
that they cannot make a profit on the present basis of the value of 
raw materials and the selling price of crude iron. 1 here is a fair 
business in special hematite iron which is used for high-class work, 
but the run of orders for ordinary hematite iron is slow, and repre- 
sents only a very small volume. Makers quote 61s. 6d. for mixed 
Bessemer numbers net f.o.b., and warrant iron sellers are at about 
60s. net cash. The stock of warrant iron has been stationary for 
several weeks past at 6500 tons, which is an indication that no 
business is being done in warrant iron at present. Makers are 
holding a fair amount of stock, but they have not been induced to 
run any of it into warrants, as they know these stocks would be 
used against them later on when prices improve. The trade in 
iron ore is very quiet, and raisers are only poorly employed. It is 
only the best sorts for which there is any immediate demand. 
Good ordinary classes are at 12s, per ton net at mines, 


Steel. 

Very few transactions have been made in steel during the 
week, and the demand remains exceptionally quiet. Rails are 
especially depressed, and the inquiry tor heavy and light classes 
is weak, not only on home account, but on foreign and colonial 
account as well, 
those at Barrow are still at a standstill. In the shipbuilding 
material department there is a quieter state of things than hereto- 
fore, as the demand for plates, sections, &c., is less since the lock- 
out than it was before, and the mills at Barrow being closed it is 





‘the miils are only occasionally employed, and | 


iBars, Sheets, and Billets. 


No change in quotations, and business very quiet. Bars, 
47 to £7 10s. per ton; sheets, £9 to £9 10s. per ton ; Bessemer 
billets, £7 10s. per ton ; Siemens-Martin billets, £8 per ton. 


The Heavy Industries. 

The shipbuilding crisis still affects Sheffield business very 
materially. For some time past ordinary engineering kept several 
of the firms fairly busy, as shipbuilding finds so much aceessory 
work. Now, all the firms are teeling the lack of orders. In milt- 
tary manufacture and other departments matters remain very 
much as previously reported. With respect to the armour-plate 
orders in hand, the early stages of their production will soon be 
finished. A considerable quantity of work will remain in the 
tinishing processes. Kailway material at the present time shows a 
lull. ‘he considerable orders received a short time ago have been 
pushed on with, and no others of any magnitude are appearing to 
take their place. ; 


Sheffield Grinding Workshops—Home-office Conference. 

An important conference was held in Sheffield on the 
19th inst. The Home-oftice has prepared draft regulations for 
improving the conditions of the workshops in which the grinding 
trades are conducted, and these were under consideration. ‘I'he 
Home-office was represented by Mr. Henry Cunynghame and Dr. 
Whitelegge, Chief Inspector of Factories. There were also pre- 
sent, amongst others, the Lord Mayor, the Master Cutler, the 
President of the Chamber of Commerce, the Medical Officer 
of Health, the President of the Sheffield Federated ‘I'rades 
Couacil, the secretaries of the Sheffield Trade Council and 
Shetfield Cutlery Coune:l, and representatives of ;the various 
branches of trades affected by the inquiry. Mr. Cunyng- 
hame presided. ‘The Master Cutler wished to assure the Home- 
office that the Cutlers’ Company and the Chamber of Com- 
merce, and, he believed, also the workmen, were anxious 
to do anything they could to improve the health of the 
grinders and cutlers of Shettield. ‘he secretary of the Sheffield 
‘rrades Council, speaking on behalf of the workmen, endorsed 
what the Master Cutler had said. ‘The proposed regula- 
tions were then considered. After a discussion, it was unanimously 
agreed that floors ought to be made capable of bemg cleaned ; 
that floors, walls, and other parts exposed to dust should be cleaned 


| periodically, and that the grinders should leave their workplaces 


| each evening free from dust. 


The proceedings were characterised 
by the greatest harmony between the employers and the workmen. 


| ‘I'he Home-ottice representatives promised to report the result of 


now necessary to get supplies from Scotland or from the North of 


England. Merchant steel is in very small demand indeed, and 
there is nothing being done at the moment in heavy steel castings. 
The trade in chilled castings is fairly steady. 


Shipbuilding and Engineering. 

No new orders have been- booked lately by local ship- 
builders, and the demand for new tonnage seems quieter than it 
was before the lock-out, as the market is in a state of uncertainty 
as to the future. There is less life in the engineering trades, and 
fewer men are employed than was recently the case. 


Shipping and Coal. 

A very quiet business is being done in the shipping trade. 
The exports of pig iron from West Coast ports last week were 
4535 tons, and of steel 6676 tons, making a total of 11,211 tons, 
compared with 18,816 tons in the corresponding week of last year, 
a decrease of 7605 tons. The aggregate shipments this year have 
reached 199,586 tons, against 342,518 tons in the corresponding 
week of last year, a decrease of 143,232 tons. Coal and coke are 
maintained at high, and for makers ot iron and steel, at prohibitive 
prices, notwithstanding that the demand locally is very meagre. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. 

CONSIDERING the welcome change in the weather, and the 
inevitable shrinkage in consumption, the demand for domestic 
fuel keeps well up. London and the Eastern Counties are still 
taking good tonnages, and local requirements are eyual to the 
average. A continuance of the present summer-like conditions 
must tell upon the trade very soon, and in some instances supplies 
on easier terms have recently been obtainable. ‘The general re- 
duction, however, which has been customary at this time of the 
year is not yet in operation. Barnsley house, in best qualities, is 
quoted at 12s. to 12s. 6d. per ton, secondary sorts making from 
lUs. 6d. to 11s. per ton at the pits. It is expected that a reduction, 


robably of ls. per ton, will take place at the beginning of June in | ; : " 
P y P “ pia eg ee aS | traders are afraid that there will be a further experience abou 


South Yorkshire house coal. 


Steam Coal—The Shipping Business. 

The shipping trade has now fairly commenced, and is 
daily expanding. Pit prices‘are from 10s. td. to lls. 6d. per ton 
for shipment, the sales approximating more to the lower figure. 
These rates show about last year’s prices as realised. A great 
quantity of coal has been awaiting the opening of navigation for 
some weeks past, and the removal of these stocks will relieve the 
situation at the collieries very opportunely. The advance in ship- 
ments is shown by the retucns from the ports. For the week 
ending May 12th the weight exported from Hull was 80,112 tons, 
as compared with 58,376 tons for the corresponding week of last 
year. Cronstadt, with 15,548 tons, was an easy first in foreign 
customers ; Buenos Ayres, with 8737 tons, taking second place, 
and Rotterdam close up with 8657 tons. From Grimsby, for the 
week ending May 15th, the weight forwarded to foreign markets 
was 33,329 tons, against 23,651 tons for the similar week of last 
year, The principal market supplied from Grimsby was Hamburg, 
which took 4924 tons, Stockholm being next with 3249 tons, and 
Landskrona third with 2777 tons. 


Coke, Coking Fuel, &c. 

_ Prices of coke keep well up, owing to blast furnaces in 
several instances being out of blast tor repairs and o.her purposes. 
Best washed coke is quoted at 12s. 3d. to lds. 9d. per ton; 
unwashed, 11s, to 12s. per ton. Slacks for Lancashire and other 
markets in fair demand, and fetching from 5s. 6d. to 6s. 6d. per 
ton at the pit. ‘I'here is rather less request for manufacturing 
fuel, owing to reduced requirements in various districts. 


Iron and Steel. 


No improvement can be reported in the iron and steel 
trades. With the diminished business at home, there is a con- 
siderable falling off in foreign orders for steel. All classes of steel 
are affected. ‘lhere is Jess doing in the Derbyshire cast iron pipe 
and similar departments of finished material. Official quotations 
of hematites are not changed, but makers are still anxious to sell, 
and‘offers have: been accepted on somewhat easier terms. West 
Coast hematites, 703. to 7Zs. per ton ; Kast Coast hematites, 64s. 
to 66s, per ton; both net, delivered in Sheffield and Rotherham. 
Lincolnshire irdris continue as follows :—No. 3 foundry, dls. per 
ton; No. 4 foundry, 50s. 6d. per ton; No. 4 forge, 50s. per ton; 
No, 2 torge, mottled, white and basic, 52s, per ton—all net, 
delivered in Shetfield and Rotherham. Derbyshire irons remain 
at 52s, per ton for No. 3 foundry, and 51s. per ton for No. 4 forge, 
both net, and delivered in Shetfield and Rotherham. We hear 
that rather better business is being done in Derbyshire iron, 





| 





the meeting to the Secretary of State, and to explain the substan- 
tial reforms on which agreement had been reached, which they 
were advised ought to vring about a great improvement in the 
conditions of work at Sheftield. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


Shipbuilding. 


PROBABLY if the labour disputes were settled there might 
be some improvement in the shipbuilding industry. ‘lhe check 
upon production and the laying up of so many steamers has had a 
slight influence for good upon the freight market. ‘lhe opening 
of the Baltic trade has taken some steamers out of the ranks of 
the unemployed, but there are still ninety laid up in the 'I'yne, 
some of them almost new vessels. ‘There are heavy arrears of 
work due to the strikes tuat have to be cleared off. fortunately, 
the shipowners are not pressing for the delivery of new steamers ; 
on the contrary, they are probably more glad than otherwise that 
new tonnage is not handed over to them when it is so difficult to 
tind profitable work for it. Still, there is some inquiry for »pecial 
steamers, Sir W. G. Armstrong, Whitworth and Uo. are extend- 
ing their works so that they may carry on the production of steam 
turbine machinery. Hitherto the tirm has not engined the 
vessels which it built, but shortly it will be able not only to 
build and arm the vessels it constructs, but will supply the 
engines as well. 


Cleveland Pig Iron. 

At last the “rig” in the Cleveland warrant market is 
over, and the ‘* bears” who were ‘‘ cornered” must have lost 
very heavily, for they had to square off at prices ranging up to 
56s. 6d., whereas they had sold the iron delivery of which was 
falling due at between 48s. and 4¥s. ‘Ihe ‘‘ bears’’ made great 
efforts to meet their obligations, and raked up a considerably 
greater tonnage of warrants than any one expected, so much so 
that last week Connal’s stock increased by about 10,0U0 tons, a far 
more rapid increase than has been known at any time since 1905. 


| ''he gamble, which has so seriously disorganised legitimate business 


of late, may now be considered at an end for the present, but 


| the end of th, month, when there will be other lots 
of three months’ iron falling due for delivery. That 
explains why the improvement, which was expected to 


foliow immediately after the termination of the ‘‘corner,” has 
not yet been experienced, Directly the ‘‘squeeze” was over, 
which was on Friday last, the price ot Cleveland warrants fell from 
5ts. 6d. to 51s., and has since gone down to 49s. 104d., but the 
demand has been extremely slow, as consumers still think it better 
to wait, at any rate until this month is out. Any further repeti- 
tions of the iate experience will, however, be on a small scale. 


| Last week 54s, 6d. was obtained for prompt f.o.b. deliveries of 





No. 3 Cleveland G.M.B, pig iron, but the change in the warrant 
market has led to the price falling back to 50s. No. 1 is down to 
52s., No. 4 foundry to 4¥s., No. 4 forge to 48s., and mottled and 
white to 47s, 6d. Forge qualities are plentiful, but the higher 
quali.ies are scarce. 


Hematite Iron. 

Legitimate business regulates the price of East Coast 
hematite iron, Speculators cannot gamble in them, because there 
1s not a ton in the public warrant stores, and while the quotations 
for Cleveland iron have been moving about very erratically of 
late, those of hematite iron have been practically stationary, 
mixed numbers standing at 57s. 6d. per ton, and this has been 
realised during the present week. ‘Trade in hematite iron is very 
bad indeed, and must continue so as long as the shipbuilding 
industry is so slack. Rubio ore is nominally at 15s. 3d. per ton 
c.f. Maiddiesbrough. 


Stock of Pig Iron. 

Last week week there were considerable additions to the 
stock of Cleveland pig iron in Connal’s public stores, and every 
ton of iron that could be got from the makers was lodged there to 
assist the ‘‘ bears” in getting over their difficulties, of course at 
very tempting prices, which regular consumers would not pay at 
all. The stock of Cleveland pig iron in the stores on 20th was 
77,079 tons, an increase of 10,0¥5 tons this month, and all but 
25 tons of the 77,079 tons is of Nu, 3 quality. 


Pig Iron Shipments. 

The demand for pig iron on export account has slackened, 
and the shipments from the Tees this month are about the slackest 
this year. They are very much less than they were in the corre- 
sponding month last year. The quantity this month to the 20th 
was 76,344 tons, as compared with 75,986 tons last month ; 
ae. tons in May, 1907; and 94,346 tons in May, 1906, all 
to: 





1S Manufactured Iron and Steel. 


Trade is desperately bad in nearly all branches of -the 
finished iron and steel trades—worse, indeed, than has been known 
for at. least a quarter of a century, the only department which is 
even fairly well employed being the rail trade. All the rail mills 
are kept in full operation. The quotation for heavy steel rails is 
maintained at £5 15s. net, f.o.b. The business being done in 
p'ates and angles is small, but no alterations have been made in 
prices, and the statements made in the daily Press as to the break 
up of the producers’ combination are not in accordance with facts. 
Iron and steel ship plates are at £6 5s., steel ship angles at 
£5 17s. 6d., and iron ship angles at £7, all less 24 per cent. 
Common iron bars are maintained at £7, less 2} per cent., and 
steel joists range from £5 15s. to £6 5s., less 24 per cent., accord- 
ing to quantity required, 


Coal and Coke. 

The coal trade is very active and tirm; indeed, demand 
is in excess of supply, and considerable charges for demurrage are 
made because steamers are delayed owing to their cargo not being 
forthcoming at the stipulated time. ‘I'he output of the collieries 
is very large, but it is not equal to the requirements, and coals are 
very scarce for prompt delivery. Prices are firm all round. Best 
steam coals are at 14s. 6d., and seconds at 13s., while best gas are 
at l1s.-6d. to lls. 9d., and bunkers at 10s. 6d. to Ils. Coking 
coal is realising 10s, 6d. per ton, and foundry coke 18s., f.o.b., but 
medium coke 1s slightly easier at 16s., delivered at the furnaces on 
Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Business Outlook. 

THERE has been little or no improvement in the general 
condition of business in the large industrial centres of Scotland 
since last report. The necessary reaction from higher to lower 
values and wages is in progress in many departments of trade. 
Workmen are going on strike as of yore in a futile protest against 
the nevitable, impoverishing themselves and their families ; 
employers are losing money on unproductive capital, and merchants 
cumplain bitterly of the untavourable state of business. ]tistheswing 
back of the pendulum, and they who suffer can only do their best 
and hope for the return stroke that will usher in fresh prosperity. 
Compheations have arisen in connection with the dispute in the 
shipbuilding trade that may possibly aggravate the difhculties of a 
settlement ; and yet it does not appear that much time is being 
lost, because were the wages quarre! settled to-morrow it 1s 
improbable that sufficient work would be available to provide 
employment for the many thousands of workmen that are now 
gomg about idle. From Australia and from the Argentine 
Kepublic orders of importance are promised, but these are in the 
future, and the contracts immediately obtainable are quite 
inadequate to employ the workers. At the same time, there are 
not wanting hopeful features in the situation, among these being 
cheaper money, and the rapid decline in the cost of the materials 
of manufacture. 


Relief in the Warrant Market. 

Towards the end of last week the price of Cleveland war- 
rants was put up by holders from 52s. to 5/s. per ton. ‘lhis put a 
stop to business until some who were obliged to fulfil their obliga- 
tions made purchases at 5ts. 6d. ‘I'he deadlock between operators 
being overcome in this manner the market was relieved, at least 
for the time, and prices receded to below the figure from which 
the advance had taken place. Business has since been done in 
Cleveland warrants down to 50s. 6d. cash, a drop of 6s. perton. It 
does not seem to be generally known whether or not the whoie of 
the ditticulty between operators has been got rid of; some are of 
opinion that it may recur at future settlements. In the meantime 
transactions have taken place at 5ls., seven days; 50s., eleven 
days ; 49s. 74d., twenty-four days; from 4s. to 49s. 54d., one 
month ; and trom 48s. 6d. to 4¥s. 2d. for delivery in three months. 
‘The sending of about 10,000 tons of iron into store a few days ago 
helped to relieve the situation, but considerable withdrawals have 
since been made, and the stocks are abnormally low. 


Scotch Makers Iron. 

There are seventy-seven furnaces in blast in Scotland® 
compared with ninety-one at this time last year, and there can be 
little doubt that in the present depleted condition of th- stores a 
steady output of iron of the present amount is fully justified. 
Makers have fair orders in hand, but there is no saymg now long 
they may last. In the opinion of some, the time may not be far 
distant when makers may be glad to sel! iron for the store, not- 
withstanding that a strong view has prevailed that, :f possible, the 
middieman ought to be dispensed with altogether. ‘Ihe heavy 
additional fall of pig iron prices in the United States is undoubtedly 
disconcerting, and torecasts are thrown out of an increased compe- 
tition with the Americans in foreign markets. ‘here has been a 
little more demand in the last day or two from the Continent. 
The stock of pig iron in Glasgow warrant stores remains at 1000 
tons. Prices of Scotch makers’ pig iron are 6d. to 2s. per ton 
lower than a weekago. Monkland, No. 1, is quoted at Glasgow 
58s.; No. 3, 55s. 6d.; Carnbroe, No. 1, 60s.; No. 3, 56s.; Clyde, 
No. 1, 62s. td.; No. 3, 57s. 6d.; Gartsherrie, No. 1, 63s.; No. 3, 
58s.; Summerlee and Calder, Nos, 1, 64s.; Nos. 3, 5¥s.; Langloan, 
No. 1, 68s.; No. 3, 63s.; Coltmess, No. 1, Sus.; No. 3, 62s. Gd.; 
Glengarnock, at Ardrossan, No, 1, 64s.; No. 3, 5Y¥s.; Kglinton, at 
Ardrossan or ‘lroon, No, 1, 58s. td.; No. 3, 55s. 6d.; Dalmel- 
lington, at Ayr, No. 1, 60s.; No. 3, 55s.; Shotts, at Leith, No. 1, 
64s.; No. 3, 5¥s.; Carron, at Grangemouth, No. 1, 68s. 6d.; No. 3, 
6Us. per ton. 





Pig Iron Exports and Imports. 
The shipments of Scotch pig iron in the past week have 
beea small. From Giasgow 1272 tons were sent abroad and 269 
tons coastwise; Ayr, Ardrossan and Bo'ness, 500 tons, 350 tons, 
and 100 tons respectively coastwise ; Leith, 385 tons foreign and 
114 coastwise, and Grangemouth 55d tons abroad and 590 coast- 
wise. The foreigu shipments thus totalled 2252 tons, and the 
coastwise 1929 tons, the aggregate Leing 4181 ons, compared with 
7382 tons in the corresponding week of last year. Since ihe 
beginning of the year the shipments have reached 116,803 tons, 
showing a decrease of 48,2283 tons. ‘The arrivals at Grangemoutn 
of pig iron from Cleveland and district were 8615 tons, against 
13,150 tons in the corresponding week of 1907, showing a decrease 
for the week of 4540 tons, and there is now a total decrease in the 

imports since Ist January of 20,665. 


Finished Iron and Steel. 

These important departments are in a very depressed 
condition. It is all but impossible to give accurate quotations 
either for the raw or manufactured materials. The market for 
hematite is a comparatively poor one at the moment. Nor is 
there any improvement in the demand for steel, ‘The demand for 
shipbuilding material has almost ceased, owing to the lockout. 
Inquiries come to hand from various quarters, but these only 
result in business to a small extent. Some of the rollimg mills 
are altogether idle, and at few uf the works is it possible to make 
full time. 


The Coal Trade. 

The shipping branch of the coal trade has shown a 
good deal of activity. While the shipments fell off at Glasgow in 
the past week to the extent of 13,00U tons, there was am aggre- 
gate at all the shipping ports over the quantity despatched” iff 
the corresponding week of- last year amounting to 10,914 tons, 
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Prices of shipping coal have been steady. At Glasgow harbour 
steam coal is quoted at 10s. to 10s. 6d.; ell, 10s. 3d. to 10s. 9d.; 
and splint, 10s. 3d. to lls. per ton. The shipping prices at Ayr- 
shire ports are, for steam coal, 9s. 6d. to 10s., and house coal 10s. to 
lls. 6d. per ton. At Leith, best screened navigation coal is at 
10s. 3d. to 10s. 6d.; second quality, 9s. 3d. to 10s.; washed treble 
nuts, 9s. 6d. to 10s.; doubles, 93. to 9s. 6d.; and singles, 8s. 6d. to 
8s. 89d. House coal is less wanted owing to warmer weather, and 
the demand for manufacturing qualities is poor. In consequence 
of the falling off in the demand and the high wages of the 
colliers, three pits have been closed at Lesmahagow and three in 
the Airdrie district, and about 900 miners have been discharged. 








WALES AND ADJOINING COUNTIES. 
(From our own Corresponder..) 
State of tho Coal Trade. 

THE ** boom” ia trade has, in the opinion of coalowners, 
passed away, but there has keen no marked reaction, and day after 
day yields its larze tonnuge®, which give interest and business at the 
various docks. It was noticeable at Cardiff this week that an un- 
usually large number of big cargoes had to be dealt with—Per- 
nambuco, Monte Video, Alexardria, Genoa, and Naples were at 
once cleared with 5000 tons each. Malta and Marseilles followed 
with the same quantity, and, in addition, there were large cargoes 
for Cronstadt, Gibraltar, and French ports. In all there were 
twenty-three vessels dealt with, giving an aggregate of about 
70,000 tons, and this represents an ordinary occurrence, and shows 
what substantial contracts have been booked. Meanwhile a fair 
amount of ‘spot shipment” goes on, but it is evident that this is 
not quite up to requirements, and that efforts are not lacking 
on the part of middlemen to increase by gising small concessions. 
This fact, and a slightly weaker undertone, has not as yet led to 
any stoppage of working, though one case of No 2 Rhondda was 
reported midweek, owners refusing to accept 12s. and preferring 
to ease off supplies a little. Best steams remain strong; best 
Westerns active ; smalis easier. The following were the leading 
yuotations :—Best large steam coal, 16s. to 163. 3d. ; seconds, 15s. to 
lis. 3d.; ordinary large steam, 14s. to 14s. 6d.; drys, best, 15s. 9d. 
to 16s.; ordinary, 13s. 6d. to 14s.; best Monmouthshire black vein, 
14s, 9d. to 15s.; Western Valleys, 14s. to 14s. 6d.; Eastern Valleys, 
best classes, 12s. 9d. to 13s.; other sorts, 12s. to 12s. 6d.; best 
house coal, 17s. 6d. to 18s. 6d.; seconds, 15s. 6d. to 16s.; No. 3 
Rhondda, 19s. 6d. to 20s.; through, 16s. to 16s. 6d.; No. 3 smalls, 
12s, to 12s. 6d.; No. 2 Rhondda, 12s. to 12s. 3d.; through, 10s. 6d. 
to 10s. 9d.; No. 2 smalls, 8s. 3d. to &s. 6d.; best washed nuts, 
14s. 6d. to 15s.; seconds, 13s, 6d. to 14s. 6d.; best washed peas, 
13s. to 13s. 6d.; seconds, 12s. 6d. to 13s.; best small steams, 9s. 6d. 
to 10s.; seconds, 8s. 6d. to 9s. 3d.; other smalls, including drys, 
6s. 6d. to 7s. 6d. Patent fuel, 16s. tol7s. Coke: Furnace, 16s. 3d. 
to 17s. 6d.; foundry, 19s. to 22s.; special, 22+. to 28s. Pitwood, 
19s, 3d. to 19s. 9d., ex ship. Newport coal despatch last week was 
the unusually large one of 135,522 tons, an increase of 45,000 tons. 


Anthracite. 

At Swansea this week business was reported as satisfac- 
tory, and if no special animation was shown there was no falling 
away from late good business characteristics. In fact, as a large 
dealer states, there were more upward than backward signs. 
Some classes showed an advance—large coals and rubbly culm. 
Latest quotations were as follows :—-Best malting, 25s. to 2s. ; 
seconds, 12s. to 23s.; big vein, 20s. to 20s. 6d., less 24 ; red vein, 
12s, 6d to 13s, Machine-made cobbles, 23s. to 24s.; French 


14s, 6d. to 15s. 6d.; peas, 14s. to 15s., all net; rubbly culm, 
5s. 9d. to 6s., less 24; ordinary duff, 3s. 6d. to 3s. 9d. net ; steam, 
lés. 9d. to 17s. 3d., less 24; ordinary large, 13s. 6d. to 15s., less 
24; No. 3 Rhondda, 20s. 3d. to 2Us. 6d.; small, 12s. 3d. to 
12Zs. 9d., less 24. Patent fuel, 14s. 3d. to 14s. 6d., less 23, all 
f.o.b. Swansea, cash, thirty days. Swansea shipped over 1/,000 
tons patent fuel Jast week. This week large cargoes were going to 
Tournay, Valencia, and Bayonne. Coal export last week, 76,000 
tons. 


Tin-plate Wages Arrangement. 

Employers and employed are to be congratulated upon 
dhe promised state of things at the Llanelly and other tin-piate 
centres. I hear that only a few minor points remained to be 
settled and then the formal ratification followed. The result upon 
business is very marked, and this time 2 good incentive to con- 
tracts is assured. The meeting which was held at Swansea ended 
Tuesday evening, and may be described as larger and more 
harmonious than any of late years. For the first time, remarked 
one who attended, all classes of workmen were represented, from 
the men who handled pig iron to the finished sheet and finished 
sheet workers. 


Tin-plate. 

Trade is fairly brisk generally, but in the galvanising 
departments there is not so much activity as is desirable. The 
make of the ordinary run of tin-plates was very large, 94,629 boxes, 
and shipments totalled 52,083 boxes, leaving in vans and warehouses 
170,346 boxes, Loadings are going on for China and Japan, and 
good clearances certain. At Swansea mid-week the following 
quotations ruled :—Ordinary tin-plates, B and Si q 
12s. 43d. to 12s. 6d.; ternes, 22s. 6d. to 22s. 9d.; C.A. roofing 
sheets, £8 15s. to £9; finished black plates, £9 7s. 6d. to £9 10s.; 
galvanised sheets, 24 g., £12 10s.; block tin, £137 12s. 6d. Other 
quotations :—Copper, £58 15s.; lead, £13 16s. 3d.; spelter, £20 5s. ; 
silver 243d. per oz. 





Iron and Steel. 

There is little to record this week in connection with these 
industries. Quotations at Swansea were as follows :—Pig iron: 
Hematite, mixed numbers, 6ls. 6d.; Middlesbrough, 50s. 6d.; 
Seotch, 56s. 6d.; Welsh hematite, 64s. to 65s.; East Coast, 61s. to 
62s. Steel bars, Siemens, £4 12s. 6d. ; Bessemer, £4 10s. 6d. to 
£4 11s. 6d. Iron ore, Newport, 14s. 3d. to 14s 9d. 


The Railway Dispute at Barry. 

At an important meeting on Monday between the inter- 
ested parties and Mr. Lake, the genera! manager, it is understood 
that the terms of the settlement were agreed to, and that before 
the end of the week these terms will be embodied as a supplemen- 
tary agreement and duly signed. It is creditable to all that the 
points in dispute were discussed in a good spirit ; one mentioned 
by Mr. Bell was the Easter Monday difficulty. This was when 
about 100 drivers and tiremen were booked to do duty as cleaners, 
and the regular cleaners were given a holiday. ‘he precise 
arrangement now entered upon will be known this week, but one 
privy to the decision says that it is an honourable one, and that 
future friction is unlikely. 


Non-unionists in Glamorgan. 

There have been dissensions in various districts among 
colliers, and the matter having been considered by the leaders, it 
has been referred to the executive council, and decided this week 
that powers be given to revert to the old system, and “colliery 
iight colliery.” This would do away with the prospect of whole- 
sale strikes, and, in the opinion of the leaders, the non-unionists 
would gradually be eliminated from a colliery. In several cases 
colliers were uuthorised to issue notices. In the case of the Albion 
colliery, a class of men called ‘‘ spongers,” to the number of about 
120, were engaged in the colliery, who profited by carrying out the 
work of regular men. Liberty was given to tender notices, 
Ferndale colliers were allowed to issue nutices, and it appears 


likely that for the next month there will be various instances of 
‘* individual action” taken. In the district it is hoped that there 
may be no widespread disruption in the coalfield, and that these 
minor disputes may be settled in detail. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Silesian Iron Market. 

During this week and the last a slight improvement in 
activity could be noticed in the Silesian iron industry, and there 
was rather a more enterprising spirit shown. The rolling mills, for 
instance, are almost without exception well occupied, and for 
fresh orders pretty long terms of delivery are being asked. 
Quotations, however, are low, and unremunerative as betore, and 
there is no prospect of improvement in this direction. ‘The con- 
dition of the wire trade remains neglected, demand as well as 
prices being weak. Plates and sheets are in fair request, especially 
sheets, which have been wel! inquired for, and are realising better 
prices than plates. Excellent employment continues to be reported 
from the railway and engineering department. The pipe trade 
shows a slight improvement against previous weeks. At the 
Kiinigs and Laura-Hiitte enlargements are being contemplated, 
and some have already been executed. Early in January of pre- 
sent year a Morgan rolling mills was begun ; also a gas machine 
shop 1s in course of erection, by which the blast furnace gases 
will be used for propelling dynamos, 


Iron and Steel in Rheinland-Westphalia. 

There is still not the slightest symptom of improvement 
in the iron industry of Rheinland-Westphalia. Quotations here 
and there show a decreasing tendency. Thus, steel plates have 
decreased from M. 115 to M. 120 on M. 112 ard M. 115 p.t.; boiler 
plates from M. 125 to M. 130 on M. 122 to M. 125 p.t.; sheets 
from M. 124 to M. 136 on M, 122 to M. 125 p.t, The Convention 
of German Wire Mills reduced the export prices M. 5 p.t. An 
entire want of confidence causes consumers to practise the utmost 
reserve, and, therefore, only the most urgent requirements are 
being bought. The Prussian State Railways last week placed 
orders for 550 locomotives, worth M. 32,000,000, to be dehvered 
between October and the end of April next year. The locomotive 
shops, therefore, are locking forward to a busy time. 


Deliveries of the Steel Convention. 

In April 104,703 t. semi-finished steel were delivered, as 
against 132,190 t. in March last year, and compared with 142,516 t. 
in April, 1907. 'n sectional iron 126,125 t. were delivered, as 
against 155,437 t. in March, and as against 166,245 t. in April, 
1907. In railway material 141,128 t. were delivered, compared 
with 198,841 t. in March and 173,213 t. in April, 1907. Deliveries 
in semi-tinished steel were, accordingly, 27,487 t. lower, in railway 
material 57,715 t. lower, and in sectivnal iron 29,312 t. lower than 
last month. 


Coal in Germany. 

It is reported from Rheinland-Westphalia that coal and 
coke were in tolerably good request during the week. Deliveries 
of coal in Silesia during the last two weeks of April were 51,800 t. 
less than in the same period last year, and total deliveries in April 
were, accordingly, 77,350 t. lower than last vear. From April Ist 
to April 30th of the present year 1,933,810 t. coal have been 
delivered, as against 2,011,160 t. in 1907. 


No Change in Austria-Hungary. 
The market for iron and steel is fairly steady. On the 

7th inst. quotations for bars and for sectional iron, as well 
as fur heavy plates, were reduced 1 crown p.t. for all orders 
from May th; contracts previously booked will be effected 
at the former «quotations. The latest prices for steel are for 
Vienna, 21 crowns p.t.; for Budapest, 21°70 crowns p.t.; Graz, 
26 crowns p.t.; Fiume, 26 crowns p.t. It remains to be seen 
whether the above reductions in price will be sufficient to limit 
foreign competition, which has been so strongly increasing of late. 
The following shows import of iron and iron arucles from Germany 
into Austria-Hungary during the first quarter of the present 
year :— 
Increase ia import. 
January to March. 

In 100 


1908. 8. 
110,497 97,900 
517,338 209,84 

25,007_— x. 15,296 

15,687 .. 13,701 

6,957 4,052 

21,030 19,218 

and structural 21,054 12,788 

iron oo ee o- 

Various articles .. 41,315 .. 45,238 3,923... 

The increase in import of ingots during the first quarter of this 
year was 269,000 y ; in pig iron, 98,000 q. more were imported than 
in 1907. The business in coal and coke in Austria-Hungary is 
pretty lively ; the pits are working steadily, and deliveries during 
the week have been satisfactory. 


Import 


Total import. 
in March 


January to March. 


Pig iron .. 

Blooms 

Heavy plates .. 

. Pe 

Railway axles . 

Parts of machines 

8,266 


France. 
Very few orders for foreign delivery are reported to be 
coming in, and the demand generally is weak. The coal market 
also has been languid recently. 


Lifeless Condition in Belgium. 

The reduction in wages and in the prices for coal has not 
had the slightest inflaence on the iron business, which is as lifeless 
as before. The tone remains depressed, the number of orders has 
decreased to a mere nothing, and quotations for raw and finished 
iron, as well as for steel, only leave the smallest of profits. The 
former prices of £4 15s. for steel bars and £5 p.t. for iron bars for 
export, and 135f. and 142f. p.t. for home consumption, are but 
very weakly maintained. A further weakening tendency is notice- 
able in the semi-finished steel trade, and the rolling mills are but 
irregularly occupied. The girder trade is moving downwards, and 
sectional iron meets with but languid request. Rails are in fair 
demand, and the mills remain in good occupation. Last week an 
order for 15,000 t. rails for Chile was placed, and the mills are 
looking forward to being actively employed for some time to come. 
On the plate market the weak tendency of former weeks still pre- 
vails. From the Belgian coal market rather unfavourable accounts 
are given, the quotations for engine fuel decreasing steadily ; the 
next tendering for the State Railways is likely to bring further 
reductions in prices. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 6th. 
THE pig iron makers of the United States will shortly mect in 
New York to take into consideration the whole pig iron problem, 
with a view of either harmonising or fighting. An effort is being 
made, or rather, is being considered, as to the emptying of large 
quantities of pig iron in Europe at 10 dols. a ton at Birmingham, 
Ala. This is not thought altogether practicable, although several 
vessels have been chartered to carry the freight, some of them 
for Genoa, Italy. A. good deal of cabling-has been done for 





closing pig iron contracts, and a great deal of interest is arouséd 





in the outcome. The large surplus of southern pig iron has 
the cause of the disturbance of the pig iron pied If it —_ 
be disposed cf abroad it is thought it would settle prices at home 
The demand for basic iron has improved within a week, anq 
negotiations are now pending for large quantities. The low 
rices, however, are not inviting, and some basic furnaces may 
k. There are possibilities of trouble over the wages scale 
The railroads are doing very little in purchasing either rai! op 
track equipment. It is true that a great deal of construction has 
been agreed upon by vote of boards of directors, but all enterprise 
of this sort was based in the tirst place upon the condition that 
business generally would improve, and that the money would be 
available for the pushing of work. While there is a general 
lightening up, the conditions have not sufficiently changed ty 
make the railroad interests feel justified in prosecuting any of 
these paper projects. The entire industry is working to cop. 
siderably less than one half capacity. ‘There is a noticeable 
improvement week by week, but tho great consuming concern 
interests are still hanging back. The demand for tin-plate is the 
only bright spot in the entire industry. ‘lhe agricultural sections 
are buying fairly well, but they are putting off their orders as long 
as possible, ‘The fuel supply is abundant, but the markets are 
dull. Copper is yuiet at 12g dols, fur Electrolytic ; Lake is about 
the same. There is very little business beyond that necessary to 
cover the work in hand. The producing interests have lost con 
tidence in an early revival of demand, and are holding their own, 
Exports of copper for the first five days of May wero 415 tons, 
Last month the shipments to China amounted to 1574 tons, 
European shipments footed up 9400 tons. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Ir is announced that Lord Claud Hamilton has joined the board 
of directors of Hadfield’s Steel Foundry Company, Limited, 
Sheffield. _It will be remembered that a vacancy in the directorate 
was caused by the death of Sir Howard Vincent, M.P. for Central 
Sheffield, 


Mr. E. C. Amos has removed to a suite of offices on tho first 
floor at No. 3, Laurence Pountney-hill, Cannon-street, E.C., 
where future communications should be sent. His telephone 
number and telegraphic address will remain the same as hitherto, 
Mr. Amos has recently been appointed sole British representative 
for the Swiss Locomotive and Machine Works at Winterthur. 


THE London Electrical Fittings Company, Limited, of 15, 
Newman-street, Oxford-street, W., asks us to state that it has now 
changed its title to Galsworthy, Limited. Its reason for doing 
this 1s that it has now decided to take up the manufacture, in 
addition to electric light fittings, of high-class gas fittings. It 
showrooms will still be 15 and 16, Newman-street, Oxford- 
street, W. 





MANCHESTER ASSOCIATION OF ENGINEERS.—On_ the invitation 
of Mr. George Hughes, the new president, the members of the 
above Society will pay a visit to the Lancashire and Yorkshire 
Railway Company's locomotive works at Horwich on Thursday, 
May 28th. 


Greenock Reruse Destrecron Works,—The fans used for 
working the furnaces at these works, which are driven by variable 
speed motors made by the Phenix Dynamo Manufacturing Com- 
pany, of Bradford and London, were constructed by Kumsted and 
Chandler, Limited, of Hednesford, Staffordshire. In our Jast 
issue we inadvertently stated that the motors had alsu been con 
structed by this firm. 


Contracts.--Ed. Bennis and Co., Limited, have recently re- 
ceived orders for forty-two Bennis stokers, &c., many of these 
being repeat orders, and also for a Bennis elevator and automatic 
steam-pressure regulator for a stoker already erected.- We learn 
that Lobnitz and Co., Limited, of Renfrew, have just delivered to 
Bilbao a powerful plant for submarine rock excavation, which 
will supersede the use of explosives for rock excavation at the 
Bilbao Port Works.—-A contract has recently been placed with 
Siemens’ Brothers Dynamo Works, Limited, by the Brighton Cor- 
poration for the supply of 15,000 16-candle-power ‘‘'!'antalum 
lamps ; these will be used for series burning in the majority of side 
streets in lieu of the carbon filament lamps.—The Gireat Central 
Railway Company has placed thecontract for theconstruction of anew 
line, to becalied the ‘‘Voneaster Avoiding Line,” with Messrs. Logan 
and Hemingway, Nottingham. The object of this line is to dev! 
with the present congestion of traffic in that district, and the 
increased traffic expected.—The Leeds Corporation Waterworks 
Committee have decided to give the Leighton Reservoir contract 
to Messrs. Harold Arnold and Sons, Doncaster, for the sum of 
£437,000. 

RoyAL METEOROLOGICAL Society.—The first of the afternoon 
meetings of the Royal Meteorological Society for the present 
session was held on Wednesday, the 20th inst., at 70, Victoria- 
street, Westminster, Dr. H. R. Mill, president, in the chair. Mr. 
B. F. E. Keeling, director of the Helwan Observatory, gave an 


| account of the upper air observations which are being carried 


out in Egypt. He said that Egypt itself has comparatively little 
weather at all, and what there is has no influence commercially 
except along a narrow belt on the Mediterranean coast ; but, o1 
the other hand, the whole prosperity of Egypt is wrapped up ip 
the weather of the neighbouring country of Abyssima. As tke 
summer rainfall is greater or less in Abyssinia, so is the Nile 
flood, and in consequence the area of land cultivated and the 
general prosperity is greater or less. The secretary read a report 
by Professor J. P. d’Albuquerque on the ‘‘ Balloon Experiments in 
Barbados, November 6-8, 1907,” which were carried out by himself 
and several other gentlemen at the request of Sir D. Morris, for the 
Royal Meteorological Society. Mr. Spencer C. Russell also read 
a paper on ‘* Observations on the Colour of Lightning made at 
Epsom, 1903 to 1907.” He had for the past tive years kept « 
record of the colours or series of colours noted during each 
thunderstorm or display of sheet lightning, and tabulated them 
under their respective colour. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—The conver- 
sazione held on Friday night at the house of the Institution, 
Storey’s-gate, Westminster, was in every way a success, and the 
attendance was very large. The members and guests were 
received by the President and Mrs. Hurry Riches. Admirable 
music was provided by the string band of the Scots Guards and « 
quartette of Welsh singers. A very interesting little lecture on 
**Sound Waves and Sound Production” was given by Mr. Love! 
N. Reddie. This was really an ‘explanation of some of the 
phenomena of the gramophone. In the hall at one end was place: 
an Auxeto gramophone, which is the latest development of that 
very curious machine, and this gave selections from uperatic song= 
by ‘letrazzini, Caruso, and others. In the gallery at the other 
end of the hall°was a lantern, which threw on a screen greatly 
magnified ‘‘ traces” from ‘‘records,” These were explained by 
Mr. Reddie. There was also in the gallery a second gramophone. 
By the aid of an extremely ingenious mirror arrangement attached 
to the diaphragm of this instrument and a pam a beam of light 
several feet long was thrown on the wall of one side of the hall. 
When the diaphragm was at rest this beam resembled a stout 
silver cord, A song sung into the trumpet was registered by the 
vertical oscillations or waves set up in the light beam ; those record- 
ing a piccolo solo were very interesting. 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. é . ; 

When the abridgment is not illustrated the Specification is without 
may be obtained at the Patent-office Sale Branch, 
-lane, London, W.C., at 8d. each. 
application; the second date at the 

advertisement of the acceptance of 
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the complete specification. aa 
‘Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, 











STEAM GENERATORS. 


14,4694. June 24th, 1907.—IMPROVEMENTS IN AND IN CONNEC- 
TION WITH MEANS POR FIRING BOILERS vOR STEAM Moror 
VEHICLES, AND FOR OTHER PURPOSES, by James Hutchinson 
Mann and Mann’s Patent Steam Cart and Wagon Company, 
Limited, both of Pepper-road Works, Pepper-road, Hunslet. 

fF This invention relates to that class of means for firing the boilers 
of steam motor vehicles in which the fuel is fed by gravity into the 
fire-box through a firing tube provided with a pair of slides for 
controlling the passage of the fuel through the tube. Where such 
means have been used the boilers have been fitted with a door 
into the fire-box, through which the fire could be raked and 
cleaned. The object of this invention is to enable the’ fire to be 
cleaned, raked and otherwise attended to through the opening in 
the boiler giving passage for the firing tube’and{fuel to the box. 
This is effected by bringing’ the top crowns of the fire-box and the 
{ire-box shell into close proximity, so that only a very short length 


beh 
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of firing tube is required to reach to the inside of the fire-box. 
The lower slide is situated immediately outside the crown of the 
fire-box shell, and the upper slide at such a distance above the 
lower that a charge of fuel can be contained in the space between 
these two slides. A door is made in the firing tube between the two 
slides on the side next to the driver, so that when the door and 
the bottom slide are opened a rake or other tool can be introduced. 
Further, in order te reduce the amount of heat absorbed and 
radiated by the firing tube close to the driver, and to the fuel 
carried in the hopper or other receptacle forming the upper 
termination of the firing tube, it is proposed to make this part of 
the firing tube, either partially or wholly, of vertical bars, 
forming, as it were, a grille or grid, and which also has the 
advantage that when the lower slide is opened the fire can be 
observed through the grille or grid. The engraving shows one 
form of the invention, Fig. 5 illustrating a modification of the 
means employed for actuating the upper slide of the hopper.— 
April 29th, 1908. 


19,714. September 3rd, 1907.— Process AND DEvVIcE FoR OBTAIN- 
ING SMOKELESS COMBUSTION IN Locomotives, by Gustav 
de Grahl, of Sponholzstr. 47, Friedenau, near Berlin. © 

The new feature in this invention which differentiates it from 
devices of the well-known kind in which air is supplied immedi- 
ately over the front of the fire tubes communieating with the ash- 
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box, consists in hollow stay bolts arranged underneath the furnace 
door qm at one end into the fire-box, and being connected at 
the other end with a chamber underneath the grate which is 
formed as an ash-box, the chamber being completely shut off from 
the outside and adapted to be opened by means of a valve for the 
purpose of allowing air to enter the chamber. It is claimed that 


down a bank, the air supply through the hollow stay bolts can be 
cut off simultaneously with the air supply to the ash-box without 
it being necessary to aet cn another valve. It will be gathered 
from the engraving that if, in the case of locomotives in motion, 
the valve A is opened, there will be produced in the ash-box a 
pressure on account of the air resistance. A portion of the com- 
pressed air is supplied through the tubes B and the hollow stay 
bolts into the fire-box, and is led close over the layer of fuel. In 
the fire-box the air mixes with the furnace gases, so that the com- 
bustion of smoke is complete. The regulation of the air supply is 
automatic, and takes place in such a manner that, on the loco- 
motive running at higher speeds, the pressure in the ash-box 
increases, whereas, on the other hand, the air is forced more 
strongly through the hollow stay bolts in correspondence with the 
veauum existing in the smoke-box. On the locomotive running at 
higher speeds down a gradient there would be supplied an excess 
of air to the ash-box. In this case the latter can be shut off from 
the air supply by turning down the valve A; and thus the air is 
not only retained and prevented from passing to the grate, but 
also from passing to the hollow stay bolts.— April 29th, 1908. 


17,074. July 25th, 1907.—A MerHop or PREVENTING INCRUSTA- 
TION IN BOILERS AND THE LIKE, by Theodor Brdézda, of 
Amstetten, N. O¢., in the Empire of Austria, Inspector of the 
Imperial Royal State Railways. 

This invention relates to a method of preventing incrustation in 
boilers. The means employed differs from the chemical and 
mechanical methods hitherto known in that mud is added to the 
feed-water, or separately introduced into the boiler. which mud is 
precipitated from water, other than the feed or boiler water, as a 
fine easily floating substance derived from the natural substances 
causing the hardness of the water, this being effected by boiling 
the water whilst, at the same time, subjecting it to vigorous 
circulation or disturbance. When this mud is introduced into the 
boiler under pressure it mixes with the boiler water and, it is 
stated, forms an efficient means for preventing the deposit of solid 
inerustation, gas bubbles, &c., on the sides of the boiler. The 
action is probably due to the fact that the solid but very fine 
particles which are suspended, and are easily movable, in the 
boiler water mingle and prevent the adherence of incrustation, gas 
bubbles, &c., to the sides of the boiler as they continually come 
into contact with or rub against the precipitates, such as sulphates, 
forming in the boiler water and also on the sides of the boiler, 
and prevent the precipitates from coming to rest, and so forming 
a deposit.—A pril 29th, 1908. 


INTERNAL COMBUSTION ENGINES. 


27,124. December 7th, 1907.-IMPROVEMENTS IN INTERNAL 
ComBustion Enatnes, by Hughes Emile Augustin Roche, of 12, 
Rue Thiers, in the French Republic. 

The nature of this invention can be best understood by repeating 
the claim: ‘‘ In a four-stroke cycle or two-stroke cycle internal 
combustion engine, having a separate combustion chamber com- 
municating by a duct with the working cylinder, and means for 
supplying fuel to the chamber during the compression stroke, or 
while compressed air is being forced into the working cylinder, so 
that carburation is confined to the combustion chamber, a plunger 
or piston adjustable in the combustion chamber, so that the effec- 
tive capacity of the latter can be regulated substantially as and for 
the purpose set forth.”” A full description of the engine illustrated 
is given in Patent No. 801, a.p. 1907. This invention consists in 
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which in its turn must be far enough above the ground to afford 
the necessary clearance on an uneven surface. By this invention 
the rear axle of such a vehicle isso bent that it extends transversely 
of the frame in front of the well, this construction affording the 
advantage that the floor of the well can be as near the ground as 
the clearance wil) permit, and the additional advantege that the 
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axle can be attached to the frame in such a manner as to serve as 
aradius rod. The accompanying illustrations show an axle con- 
structed according to the invention. Fig. 1 being a side elevation 
and Fig. 2 plan of the rear part of the frame of a bullion van. 
The rear axle is bent twice at right angles, and extends in front 
of the well. At the middle of the axle is fixed an eye-bolt 
attached by a bolt to a bracket depending from a cross bar of the 
frame. This attachment allows the axle to turn about the bolt to 
act as a radins-rod.— <A pril 29th, 1908, 


WATER PURIFICATION. 


28,070. December 20th, 1907.—IMPROVEMENTS IN APPARATUS 
FOR HEATING AND PURIFYING FEED WATER FOR STEAM 
Borters, by John Whysall, of 35, Cooper-street, Nottingham. 

According to this invention, the feed-water pipe delivers the 
feed water into a box or receiver, or, the end of the pipe is en- 
larged. The sides of the box, or pipe end, are higher than the 
cade, and the ends are made with overhanging edges. To the 
right and left of the ends of the feed-water pipe, or the pipe end, 
there are upper trays which are inclined in opposite directions and 
so arranged that the water runs from the feed-water box, or Pipe 
end, to the outer ends of the upper trays and then falls on to the 
lower trays by which the water is directed into a settling chamber. 

The water then rises through a filter, baffles, or the like, and 

afterwards descends through a bell-shaped pipe to the water in the 
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boiler. The accompanying engraving shows one form of the 
invention. It will be seen that the surface of the trays has a 

































































































epplyi td a motor of the type described the known device of an 
Justable piston or plunger, by means of which the effective 
capacity of the compression chamber can be varied, with the result 
of varying the power developed by the motor. This device has 
been used before, either in an auxiliary chamber communicating 
with thé working cylinder or in the working cylinder itself, in 
motors in which the entire compression chamber is, at the end of 
the compression stroke, filled with a mixture of fuel and air. In 
this case, reduction of power may be obtained by increasing the 
effective capacity, and thus reducing the compression, or the 
admission of fuel may be throttled and the capacity reduced 
accordingly. In the present invention, which applies to a type of 
motor in which the carburetted air is kept se) te from a body of 
pure compressed air, the capacity of the carburation or explosion 
chamber is variable, and reduction of this capacity causes a smaller 
amount of air to be carburetted by the injected fuel, with the 
result that the power is reduced.—A pril 29th, 1908. 


MOTOR ROAD VEHICLES. 


3967. February 21st, 1908,—IMPROVEMENTS IN SELF-PROPELLED 
RoaD VEHICLES, by Sidney Straker, Engineer, of Messrs. 
Sidney Straker and Squire, Limited, 3, Nelson-square, Black- 
friars-road, E.C. 

Certain self-propelled road vehicles, particularly such as are 

designed for carrying bullion, have at the back of the vehicle a 

well adapted to receive a heavy load. It is desirable that this load 

should be carried as far as possible directly above the rear axle, 
and that the floor of the well should be as near the road as possible, 
in order to avoid labour in raising the load. If the rear axle is 











the advantage thereby obtained is that; on the letametive running 


constructed as an ordinary dropped asle, the floor of the well has 
to be sufficiently fer abeve the grevnd te secemmedate the axle, 


number of steps with overhanging edges and a ledge at the top to 
retain a small quantity of water on each step. As will be gathered 
from the illustration, the feed-water pipe opens in a chamber. 
The sides of the chamber are higher than the tray, and are fitted 
with a cover formed with a plate for dividing the upper part of the 
chamber. At both ends of the chamber there are trays, below 
which there are other trays arranged as shown in Fig. 1. Over 
these the water as it runs from the chamber flows to the settling 
tank, inside which there are baffling plates for arresting the 
sediment in the water, and an overflow pipe, by which the heated 
and purified water is delivered into the water in the boiler. In a 
modification of the arrangement, shown in Fig. 1, the settling 
tank is provided with a filter as shown in Fig. 3, and the filter or 
the baffle plates are:so arranged that they can be readily removed 
for cleaning purposes. The trays are attached to or carried by 
side plates—Fig. 2—which are perforated to admit steam between 
the upper and lower trays, and above the upper trays there are 
covers which may have a number of holes, or holes and louvres, or 
their equivalent, as shown in the engraving.—A pri/ 29th, 1908, 


ELECTRICAL DISTRIBUTION. 


11,165. May 18th, 1907.—IMPROVEMENTS IN ELECTRICAL Dts- 
TRIBUTION, John Somerville Highfield, M. Inst. C.E., M.1.E.E., 
16, Stratford-place, London. 

This invention relates particularly to high-tension direct-current 

series systems of electrical supply, and has for its object improve- 

ments in the method of distribution, whereby greater security in 
the supply is obtained and a greater flexibility of arrangement to 

allow the growth of the system. The invention is a 

wherever the issuing and return lines of the system lie close 

together at points along their length, and consists in the provision 
of means whereby these two lines may be joined at intermediate 
points upon a breakdown occurring in either of them. The 
engraving illustrates diagrammatically the general application of 
the invention, By way of example, two generating stations are 
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suming devices or sub-stations, as shown. Normally both the gene- 
rating stations are connected in series asshown. Ateachsub-station, 
near the middle of the system, there is provided a switch, joined by 
a lead to a point on the distributing line on the other side of one 
of the generating stations. This switch is capable of joining its 
lead to either the incoming or outgoing line at the sub-station. 
Voltmeters, as represented by the small circles, are provided at 
each station between the line on either side of the station and earth, 
or between the end of the short-cireuiting line and earth, and these 
serve to indicate the occurrence and position of a breakdown. 
Suppose a fault should occur at x. By closing the switch A to the 
right-hand side of the sub-station and the switch B to the left-hand 
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side of its sub-station the whole system may quite easily be divided 
into two, one portion of which is supplied by the right-hand central 
station and the other by the left-hand station. When this is done, the 
supply can be continued as though nothing had happened, and 
there will simply be two separate systems, each with one generating 
station, instead of a single system having two generating stations 
in series. Precisely the same method of dealing with breakdown 
may be applied in cases where there are more than two generating 
stations. It is only necessary that the switches should be so placed 
as not to short-circuit any generating station if that can be 
avoided, because, if one station is thus thrown out of operation, all 
the load has to be taken by those which are left. There are two 
other illustrations.—A pii/ 29th, 1908. 


ELECTRIC MOTORS. 


21,827. October 3rd, 1907.—IMPROVEMENTS IN AND RELATING 
TO SINGLE- PHASE ALTERNATING-CURRENT COMMUTATOR 
Motors, Marius Charles Arthur Latour, of 22, Rue de Toqueville, 
Paris. 

In an alternating-current motor of the commutator type the 
armature coils short-circuited by the brushes are subjected to the 
alternating field of the motor, so that there is produced in these 
coils by transformer action a voltage 90 deg. out of phase with the 
motor current. For counterbalancing. this voltage in the short- 
cirenited coils, a commutating field is required. If a simple shunt 
connection is employed for the commutating coils, the strength of 
the field produced by the commutating coils remains constant, so 
that the voltage induced in the short-circuited armature coils by 
cutting this field increases with the speed. The electromotive 
force induced by transformer action in the short-circuited coils is 
independent of the speed alone, but varies with the current, which, 
however, tends to decrease as the motor speed increases. There- 
fore a simple shunt connection with the commutating coils can give 
good commutation for one speed only. By the present invention 
an automatic regulation of the strength of the ausiliary commnu- 
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tating field is obtained in accordance with the speed of the motor 
This result is secured by impressing on the commutating coils the 
resultant of two voltages, of which the smaller increases with the 
speed. The voltage at the terminals of the motor armature or a 
voltage proportional thereto may. be employed for the smaller of 
the two opposing voltages impressed on the commutating coil, 
since the armature voltage increases with the increase of speed. 
Such an arrangement results in decreasing the strength of the 
commutating field with increase of speed, so that good commutation 
is obtained over a wide range of speed. If the commutating wind- 
ing, showa in the e ving, is connected as shown, and if the 
leads A are connected to a source of voltage opposing thé voltage 
of the motor armature between the leads A A then the vol across 
the terminals of the commutating winding will v= Vi - V, in 
which V! represents the voltage from the outside source and V the 
voltage across the armature terminals. Since the voltage V 
inereases with the speed, the voltage 7, and consequently the 
strength of the commutating field, will diminish with increase of 
speed. This decrease in the strength of the commutating field is 
necessary for good commutation over wide rangre of speed, since if 
the strength of the commutating field should remain constant the 
voltage induced in the short-circuited coil by cutting it would 
increase with the speed. There are several modifications, —<Apri/ 
29th, 1908. 
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TRANSMISSION GEAR, 


8367. April 10th, 1907. IMPROVEMENTS IN VARIABLE SPEED 
TRANSMISSION GEAR PARTICULARLY APPLICABLE TO SELF-PRO- 
PELLED VEHICLES, Siemens Brothers, of 12, Queen Anne’s- 
gate, Westminster, S.W.; and Frederick Turner, of 60, Stock- 
well Park-crescent, London, 8S. W. 

It has been proposed to transmit power in self-propelled vehicles 
or the like by mechanism wherein the engine shaft drives the 
middle member of a differential gear, one of the outer members of 
which is carried by a sleeve turning on the engine shaft, while the 
other is carried by the driven shaft. To the sleeve is keyed a 
dynamo, and to the driven shaft is keyed an electric motor. The 
generator and motor are both series wound and are adapted to be 
connected in serigs, variations of speed-in relation to torque being 
produced by snecessively varying the field of the: motor while 
generator and motor are in series, and finall ing the cireuit of 
the motor while the generator is short-cireuited. In this last case 
the generator merely acts.as a cluteh, and the driving is purely 
mechanical. The present invention relates to a variable speed 
transmission gear of the foregoing kind, wherein the controller is 
eliminated and the variation in speed in relation to torgue is 
automatic. The generator is shunt-wound and is vided 
with reverse series windings which are in series with the series 
meter. The aceompanying engraving is an elevation of mechanism 


coristructed atcording to the invention, as applied to a self-pro- 
pelled vehicle. In this case the engine shaft carries the outer 
member B of the differential gear ; the middle: member C is car- 
ried by the driven shaft D,while the second outer member E is 
keyed to the sleeve F turning on the shaft D. The shurt field of 
the generator can be adjusted through a suitable resistance. The 
reverse series windings of the generator are so proportioned that 
the torque of the armature will remain the same for various speeds 
of the series wound motor, with which the reverse series windings 
and the generator armature are connected through a switch as 
shown. In this arrangement the torque on shaft D due to the differ- 
ential gear will always re double the torque of the generator. The 
torque of the engine being constant for any given power, it follows 
that the torque transmitted to shaft D by the differential gear 
and the torque of the generator must also remain constant, but 
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the relative speeds may vary, the power transmitted by each being 
proportional to its speed. Assuming thaf the vehicle is standing 
with the engine running and that the field circuit of the generator 
is open, the generator will be driven at the same speed as the 
engine. If now the shunt field circuit of the generator and. the 
switch are closed, there will be a torque in the generator which 
will cause a torque through the differential gear on the shaft D 
and the vehicle will start. As the speed of the vehicle increases, 
that of the middle member of the gear increases and that of the 
generator decreases, and with it the torque exerted by the electric 
motor. On the other hand, when the speed of the vehicle falls owing 
to a hill or other resistance and a greater torque on shaft ‘D is 
required, this is automatically obtained by the corresponding 
increase of speed of the generator and increased torque of the 
electric motor.—A pri7 29th, 1908, 


MISCELLANEOUS. 


20,594. September 16th, 1906.—IMPROVEMENTS IN RIVETING, by 
Harry Clayton French, of 314, Garfield-street, New. York, 
Pennsylvania. 

According to the present invention the metal of the rivet which 
fills the groove in the plate is caused to project from the inner 
face of the head at a point or points inwardly from the peripheral 
edge of the latter, so that the head extends over a portion of the 
outer face of the plate beyond the groove or grooves. In carrying 
this improved process into effect the boiler or other plates to be 
riveted are provided with aligned rivet holes in any approved 
manner. The outer plate is then provided with one or more 














Fig. 5.° 


annular grooves, which encircle each rivet hole, but 

slightly therefrom in the known manner. In Figs, 1, 2 and 3 of 
the engravings are shown two such grooves, the inner groove peng 
spaced slightly from the wall of the rivet hole, while in Figs. 4 an 
5 a single groove 4 is shown adjacent to but spaced slightly from 
the wall of the rivet hole. When the boiler plates shall have been 
thus prepared the rivet will be passed through the aligned holes 
of the plates, and the hot end of the rivet, which projects beyond 
the outer plate, will be upset by means of oP mig med riveting 
hammer or in any other suitable manner to form the head. In 
forming the head only such pressure or force will be employed as 
will form the head and force portions of the metal at points inwardly 
of the peripheral edge of the rivet into the grooves. The illustra- 
tion is practically self-explanatory.—Apri/ 29th, 1908, 








SELECTED AMERICAN PATENTS. - 
From the United States Patent-office Official Gazette. 


884,655. Process or Maxine Gas, A. M. Gow, Edgewood Park, 
Pa., assignor, by mesne assignments, to the Westinghouse Machine 
Company, a C ation of Pennsylvania.— Filed November 11th, 
1908. lowe September 16th, 1907. 

This invention consists in successively blowing to incandescence 
the exterior portion of a body of fuel, utilising the hot products 
of combustion so obtained for generating steam in a vertical boiler, 





foreing fresh fuel into the interior portion of the body of fuel by 


a vertical ram worked by a piston, as shown in the engraving. 
There are thirteen claims utilising the sensible heat of the surround. 
ing incandescent fuel in the destructive distillation of the fresh 
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fuel, introducing steam into the interior portion of the body of fic! 
and causing it to pass first through the fresh fuel and then through 
the heated exterior portion of the fuel bed. 
885,044. TUNNELLING MACHINE, W. J. Hammond, jun., Pittsbu: 
Pa.—Filed November 15th, 1906.— Renewed September 25th, 1907. 
The fourth claim adequately describes this invention. In 4 
tunnelling machine, a rotary head having a series of reciprocating 
hammers arranged in radial lines and separated from each othe: 
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by distances slightly less than the length of the hammers, these 
hammers having separable teeth arranged side by side to form a 
entting surface greater in length than in breadth, the greater 
length exteriding radially on the rotatory head, and the width 
the hammers increasing successively with the distance from the 
centre of the head. There are five claims. 


885,056. Means FoR COLLECTING LuBRICATING OIL FROM SHIP 
TURBINE SHart BEARINGS, W. Kieser, Berlin, Germany, 
assignor to General Electric Company, a Corporation of New Yor!. 

Fited May 11th, 1907. 
This invention consists in the combination of the lubricated bear 

ings of the common driving shaft of a ship turbine system, with a 








series of oil collecting pots, one for e-ch bearing, and all at the 
same distance below the shaft, a common oil return pipe tapping 
the bottom of each oil pot, and a float valve in each pot controlling 
commyuication with the common oil return pipe, 








LAUNCHES AND TRIAL TRIPS, 


MERCTAN, steel screw steamer; built by Messrs. Harland and 
Wolff, Limited ; to the order of the Wilsons and Furness-Leyland 
Line ; engines, quadruple-expansion ; launch, April 16th. 


Sextus, hopper barge ; Lobnitz and Co., Limited, of Renfrew ; 


to the order of the Suez Canal Company ; launch, April 28th. 

Oratios Couppas, steel screw steamer ; built by Craig, Taylor 
and Co., Limited; to the order of Mr. Nicolas Couppa, Mar- 
seilles ; dimensions, 356ft. by 47ft. by 23ft. 7}in.; engines, triple- 
expansion, 234in., 39in., 64in. by 45in. stroke, pressure 180 |b.; 
constructed by Blair and Co., Limited ; launch, April 29th. 

TAORMINA, twin-screw steamer ; built by David and William 
Henderson and Co., Limited ; toe the order of Italia Societa di 
Navigazione a Vapore, Genoa; dimensions, 500ft. by 58ft. by 
37ft. 3in.; engines, triple-expansion, 25in. by 43in. by 7lin. 
by 5lin. stroke, pressure Ib.; constructed by the builders ; 
trial trip; May 4th. 

SERVIAN, steel screw oil steamer ; built by Sir James Laing and 
Sons, Limited, of Sunderland ; to the order of Messrs. Lane and 
Macandrew ; dimensions, 365ft. by 5lft. by 30ft. 2in ; to carry 
7000 tons ; engines, triple-expansion, 264in., 44in., 72in. by 48in. 
stroke ; constructed by John Dickinson and Sons, of Sunderland ; 
trial trip, May 5th. 

CASSANDRA, twin-screw yacht ; built by Scctts’ Shipbuilding and 
Engineering Company, Greenock ; to the order of Mr. Roy A. 
Rainey, of New York ; trial trip, May 9th. 

RomsDAL, steel screw steamer ; built by Messrs. Wm Gray ard 
Co., Limited, of West Hartlepool ; to the order of Messrs. J. Johan- 
son and Co., Lysaker, Norway ; dimensions 342ft. by 47ft. 6in. by 
25ft.; engines, triple-expaasion, 24in., 38in., 64in. by 42in. stroke : 

ressure 180]b. per square inch ; constructed by the Central 
Marine Engine Works ; trial trip, May 9th. 

BELLAMBI, steel screw steamer ; built by the Clyde Shipbuilding 
and Engineering Company ; to the order of the Bellambi Coal 
Company, of SyGney ; dimensions, 244ft. in length ; engines con- 
structed by the builders ; launch recently. 

City oF LEEDS, steel screw stéamer ; built by Ropner and Sons, 
Limited; to the order of Messrs. W. R. Smith and Son, Cardiff ; 
dimensions, 370ft. by 51ft. by 26ft ; to carry 1300 tons ; engines, 





triple-expansion, pressure 180 lb,; constructed by Messrs. Blair 
ond Co.; launch, May 15th, 
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HENRY BERRY & CO. | 


LIMITED, 


CROYDON works, LEEDS, ENGLAND. 

















BERRY’S PATENT 


HYDRAULIC WORKING VALVES, ‘=== 


Fixed Hydraulic 
Rivetters 
from sft. to 11ft. 6in. gap. 


Portable 


Hydraulic Rivetters, 
all sizes 





Belt-driven Pumps, 


all sizes. 


Steam Pumps, 


several sizes. 


Hydraulic Accumulators 


3in. to 15in. Rams. 
Flanging Presses, 
several sizes. 
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HYDRAULIC MACHINERY 


Our Speciality. 


yy BULLIVANTS' STEEL WIRE ROPE 
e “ROPEWAYS. 


AERIAL ROPEWAYS designed and constructed 
to convey materials of every description and in any quantities. 
Suitable also for the Conveyance of Passengers, and adaptable 
where no other form of transport can be used. 

















Ropeway at Clacton-on-Sea. 


BULLIVANTS’ STEEL WIRE ROPES 


For Mining, Hauling, Cranes, Lifts, 
Hoists, &c. 


DURABLE AND RELIABLE. 








WRITE FOR ILLUS. CATALOGUE 
RR. No. 3. 











WORKS : 


uae BULLIVANT & CO. LTD. mitt. « 


Telephone— Telegrams— 
No..2219) Avenue, LONDON. BULLIVANTS, LONDON, Ropeway at Preston. 2255 
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INDIA RUBBER 
| “Simplex” Cotton Belting. Canvas Fire Hose, 
Celluvert FE IBRE 
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HIGH PRESSURE 


EP ACHING in roti is a cuer enh 


deve Unsolicited Testimonial from a Brick Manufacturer. 


“With reference to the Pulsometer Pump No. 8 we 
had from you January 1904, we are able to say that it 
has given complete satisfaction under very difficult 
conditions, and has not cost a penny in repairs since 


PULSOMETER i wes ced. 


E GINEER I N G = The Pulsometer has wortted where other pumps 
. would have failed. I have had it worKing overhead in 
water, and have worked it for weeks night and day.” 
ee Sry te 
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°9 °9 LONDON : Offices and Showrooms, 
61 & 63, Queen Victoria St., E.C. Nine Elms Iron Works. 
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THE LEEDS FORGE Co., Lto., LEEDS 


London Office— 
Caxton House, Westminster 


24-ton High-sided Open Goods Wagon, Indian Raliway, 5ft. Gin. gauge. 
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H.R. MARSDEN, ST ONE -BREAKERS. Lt). 


This is the Third Silver Medal | have 














HIGHEST AWARD, Silver Medal, Royal Agricultural Society of England, 1904, for Elevator for Stone-breaker. 
received from the Royal Society, and they are the only awards ever given by them connected with Stone-breaking and Ore-crushing Machinery. 
a caine! 
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The UNITED STATES METALLIC PACKING CO,., Ltd., Bradford, Yorks. 


LIVERP90L—15, Fenwick Street. BOLTON—21, Mawdsley Street. SWANSEA—Angel Chambers, Vork Street. <&c. &c. 
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PIONEER ENGINEERING. 
By FREDERIC SHELFORD, B.Sc. (Lond.), M. Inst. C.E. 
No, IV.* 


Hints on health.—I do not propose to give a lengthy 
treatise upon health in the tropics. There are other 
works which deal with this question in a very complete 
manner, which frequently results in frightening the novice 
into refusing to go anywhere near tropical countries. A 
few hints to men of well balanced judgment may, how- 
ever, be acceptable. 

Tropical countries have, at any rate, one advantage 
over Great Britain. No one ever heard of influenza, colds, 
jumbago, measles, and such complaints, which are 
common enough at home. Tropical complaints may be 
more virulent, but there is at any rate every possibility 

of escape from them if a man is moderately careful. 

In the tropics the principal enemy against whom one 
must take precautions is the sun. After a London winter 
the tropical sunshine is delightful, but incautious exposure 
to his rays may have disastrous consequences, for the 

wer of his heat is not always realised. 

If, as is usual, the pioneer has to exert himself during 
the hot hours of the day, a field helmet or other form of 
sun hat is essential to keep the heat off the brain. The 
temples and nape of the neck should also be shaded. A 

een-lined umbrella is useful in addition to the helmet 
Ahealthy individual need not worry about spine pads. 
smoked glasses, and other superfluities, unless special 
circumstances demand it. 

Apart from sunstroke, which need not be regarded as 
a likely contingency, if care be exercised, the most 
important diseases to avoid are malaria and dysentery. 

As to malaria, the proper use of the mosquito curtain 
at night and the wearing of mosquito boots in the evening 
should render the traveller fairly immune. A very wise 
ard generally adopted precaution, however, is the daily 
dose of quinine, which is usually insisted upon by medical 
authorities. The usual dose is 5 grains every day, which 
can be taken after breakfast or, as I personally prefer, 
just before going to bed. In the alternative, a dose of 
10 grains every third day may be taken. Some men 
cannot take quinine at all, as it affects their digestion or 
their sleep, or makes them intolerably deaf. Such men 
are best away from malarious countries, as quinine is at 
present the only known specific against malaria. Of 
course, in spite of these precautions, the pioneer may find 
himself subject to occasional “ attacks” of fever, but 
these pass away, and unless they become very frequent 
need not be treated as very serious, although somewhat 
unpleasant at the time. 

As to dysentery, care in seeing that all water consumed 
is well boiled and food well cooked should render the 
traveller safe from this scourge. It is usually noticed 
that attacks of dysentery are the outcome of some drink 
at the river-side, or some meal of uncooked food. 

We may set aside the more serious maladies as remote 
contingencies to be dealt with if one’s luck should be very 
much run out. 

Chills are best guarded against by the wearing of the 
so-called “cholera” belt, a strip of flannel worn day and 
night round the abdomen. When one is liable to get very 
hot, the cholera belt is a sure prevention against chills on 
the liver. 

Under this head I may mention the minor inconve- 
niences and complaints, although they can scarcely be 
considered to affect one’s health. 

Prickly heat is a nuisance. It is really inflammation 
of the sudatory glands caused by the excessive perspira- 
tion, which it is impossible to avoid in a hot, damp 
climate. Almost everyone gets it in the tropics. Un- 
fortunately, there is no remedy known except keeping 
cool by doing nothing, or getting cool by coming home. 
Lime juice, vinegar, or anything of a cooling nature are 
soothing, but are certainly not cures. After all it does 
not matter much. The lightest clothing of a non-irritating 
kind should be worn. 

Insect bites—In some countries, such as Central 
America, a particular kind of fly seems to be told off to 
bite the traveller during each hour of the day or night. 
Sand flies, botlass flies, doctor flies, horse flies, and the 
like, provide interest during the day, and the ubiquitous 
mosquito takes up the running at night. Sand flies, 
apparently, never sleep. Mosquito nets and curtains 
are the only protection one can take, and these are 
scarcely practicable in the daytime. 

Fly-borne grubs.—A lookout must be kept for grubs 
of various kinds being deposited under the cuticle by 
some kind of a fly. One cannot avoid the bites, perhaps, 
but if a bite of an insect is followed by the formation of 
a sore, it may mean that a grub has been deposited under 
the skin, and proposes to remain there until it grows into 
a fine caterpillar. The grub must be squeezed out or 
killed off by some disinfectant before any real damage is 
done. Under this head come the guinea-worm, the beef- 
worm, the jigger, and the like. The various travellers’ 
and medical books give instructions as to removing these 
pests. 

Leeches, ticks, and such-like bloodsuckers have to be 
ooked out for, and removed as soon as detected. -Puttees 
or gaiters will keep out leeches. Nothing will keep out 
ticks in a tick country. The great thing is to get them 
off. A red-hot needle passed through the middle of a tick 
usually induces him to let go. In the case of a visitation 
of myriads of minute ticks, which I may rank as one of 
my experiences, some tobacco or a strong cigar soaked in 
water removes them at once. The ears of horses and 
mules must be watched for ticks or they will be eaten 
right off in bad “ tick” countries. A little paraffin on a 
feather applied to the inside of a horse’s ears will be found 
effective. 

Ants of various kinds do not affect one’s health, but 
they sometimes affect one’s convenience. To keep ants 
away from food placed, say, on a table, it is a good thing 
to place the legs of the table iri old tobacco tins or some 
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such receptacle, and to put some paraffin into the tin. 
No ant will cross such an obstacle. It is well known 
that the white ant will eat up woodwork, but, the pioneer 
will probably be moving about too much to be troubled 
in that way. 

It is as well to keep an eye upon stores packed in 
bulk. I remember a time when the ants got into a box 
of sugar, about 28 1b. or so, in a loosely constructed case 
standing on the ground. When discovered there were 
many pounds of sugar missing. Each ant had taken a 
grain or two and solemnly walked off with it, and, as 


removed all the sugar in an hour or two. “ Driver” ants 
sometimes visit a camp. If they do it is usually neces- 
sary to retire, for in Central America they are credited 
with leaving nothing edible in their track. 

The bites of snakes, tarantulas, centipedes, and scor- 
pions are not likely to occur if one wears boots and 
gaiters. If they do, it is a job for the doctor. 

The novice will quickly learn in the tropics that it is 
very unwise to place one’s hand on anything without first 
looking to see what is there. I have seen a man place 
his hand in a clothes bag to get out some garment and 
draw it out with a centipede firmly attached. I saw 
another man once sit on a snake. It is better not to do 
these things. 

Hints on food supplies, cooking, ¢c.—The question of 
the food supply of an expedition is all important. A 
certain amount of food is provided by the tinned stores 
from home, but it is unwise to rely upon these entirely. 
A prolonged diet of tinned food is apt to cause illness. I 
must say, however, that Lonce existed in Central America 
for four months on nothing but tinned food, or with very 
occasional supplies of fresh food. 

The pioneer’s gun will probably help the pot; the only 
































by. making a hole in.a bank of clay or some suitable 
place, burning a fire in it for a long time, and then raking 
-out-the fire and putting in the bread. A large earthen- 
ware pot buried in the ground, heated by an internal fire 
which is afterwards raked out, will serve the same purpose. 

Hair cutting.—Although perhaps a little out of plaze, I 
might mention that as hair cutting cannot be really 
efficiently performed by an amateur, it is well to carry a 
pair of “clippers,” set to cut hair uniformly to a length 
of, say, half an inch. This saves a lot of trouble, and, as 
appearances are of no importance, solves all difficulty. 


they came in countless hosts, they would probably have’ Safety razors, especially “Gillettes,’ are a boon to 


travellers. 

Sanitary camps.—All camps should be pitched well 
away from native villages, and should be kept scrupulously 
clean. It is worth while to have a‘ boy” who will do 
nothing else whatever but sweep up the camp. A latrine 
should be constructed for natives, and another for Euro- 
peans well away from the camp. 


PERMANENT CAMPS. 


As a rule a pioneering expedition does not require to 
erect permanent camps, but if for any reason the expedi- 
tion settles down for some months upon a site, to continue 
| the more thorough prospecting of a mine or the settlement 
of an estate, it will be found that tents and mud huts do 
| not suffice for permanent quarters. Something may 
therefore be said about buildings of a more or less per- 
manent nature. 

If the materials are available much may be done with 
| local timber. It is not difficult to construct a framed 
| house of wood cut from a forest, if a forest exists. The 
| roofing material is more of a difficulty. Palm leaves laid 
| one over another makes a fairly water-tight roof, while 

grass can be made into a thatch ; but the life of all such 
roofs is only of short duration. 

The next best step is to 
erect a ready-made building 
sent out from home. Cheap 
and much-advertised port- 
able buildings, although 
very good in their way, are 
usually not good enough for 
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purchase straight away. A 
building designed by one who 
knows the country, or who 
has had experience in similar 
countries, will be found to 
be more satisfactory. 
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- The annexed diagram— 
~ Fig. 12—shows a typical 
temporary building for two 
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men. In this building each 
man has a bedroom to him- 
self and shares the use of the 
dining-room, bathroom, and 
store with his companion. 
Almost any combination of 
bedrooms and bathrooms 
may be devised. As a 
general rule, however, two 
men together is the most 
satisfactory arrangement. A 
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ML gether frequently causes 
petty quarrels and divisions 
of the household into cliques, 
whereas two men of similar 


habits usually “chum” to- 
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trouble is to find time to do the day’s work and feed the pot 
as well. If he can find time, the explorer will probably 
be able occasionally to bag a bush fowl, a deer, a bush 
pig, or some such creature. They are, as a rule, all good- 
eating. Somewhat unusual animals may be eaten some- 
times. Very few people, for instance, would think of 
eating iguana, an enormous and repulsive looking lizard. 
I can, however, assure those who do not already know it, 
that iguana makes capital eating, the flesh being as 
delicate as possible, something like the edible frog, which 
no Englishman but a very insular Englishman, will 
despise. In almost all countries, certainly in India, 
China, Africa, &c., there is a fairly constant supply of 
lanky fowls, but one wearies of these. 

As to fruit and vegetables a tropical country usually 
produces the yam, a very good substitute for potato ; the 
papaya (Spanish) or paw paw (African) is a most succulent 
vegetable, something like a vegetable marrow. This vege- 
table, or fruit, is full of pepsin, and is thus a useful aid to 
digestion. A tough piece of meat wrapped in the leaves 
of the paw paw tree becomes tender in a very few hours. 
Tomatoes often grow wild. As to fruit proper, the mango, 
pineapple, banana, plantain, avocado pear, custard apple, 
mangosteen, dorian, and many other varieties are usually 
to be picked up.from time to time. The orange when 
growing wild is usually very bitter, but even then its juice 
is quite palatable. Limes are usually common in the 
tropics. 

Cooking.—These articles cannot form a treatise on 
cooking. As a rule an expedition has a cook of some 
kind, good, bad, or indifferent, and he will no doubt do his 
best. I never yet carried a camp stove with me, and all 
the cooking I have ever done, or had done for me, has 
been done with an open fire. I confess that the food is 
sometimes smoked. If, however, a good wood fire is 
kept up for a few hours, and is then allowed to settle down 
into a hole in the ground, a great mass of glowing char- 
coal is the result, and this will serve for any culin 





purpose. I have seen bread baked simply in the e 
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gether and live amicably. 
With regard to such build- 
ings, timber framing is usually 
the most economical and con- 
venient. 

Roofing is quite a sub- 
ject by itself. In spite of all 
recent inventions, corrugated 
iron still holds its own for 
| portability and convenience. Corrugated iron has many 
| disadvantages, principally its want of resistance to heat. 
| This, may be overcome by lining the roof with match- 
| boarding, either directly under the roof or as a separate 
| ceiling. Another device is to paint the outside with white 
| paint. This reflects the sun’s rays and keeps the building 
| cool, but it causes a most unpleasant glare if there are a 
| number of buildings together under a tropical sun. It is 
| better to use slates, but these are not as a rule obtainable 
| locally, and their transport from home by sea and over- 
| land is out of the question because of their fragility. A 
| better form of slate is that called “ Eternit,” which con- 
| sists of asbestos and cement. These slates are practically 
| unbreakable and are lighter than natural slates. Other 
| roof coverings have been tried, such as painted canvas, 
| bituminous sheeting, wooden shingles, &c., but for tem- 
| porary purposes none of these can compete with galvanised 
corrugated iron, which is unbreakable and easily trans- 


ported. 

In all such buildings, for the tropics, a verandah at least 
8ft. wide should be provided, and the eave of the verandah 
should only be about 6ft. from the floor, so as to give the 
maximum of shade with the least obstruction to the view. 

In malarious countries it is now usual to shut in the 
verandah completely with mosquito-proof gauze. This 
causes little or no obstruction to the view, or to air 
| currents, and is becoming increasingly common. 

The best gauze to use is that made of brass wire, with 
a mesh of 12 or 16 wires to the linear inch, or 144 or 256 
meshes to the square inch. Such a gauze will keep out 
mosquitos and yet let the breeze through. Of course, all 
such gauze should be kept scrupulously clean, as other- 
wise it may become choked with dirt. 

If an air space is left between the roof and the lining, 
which is good practice, the openings should be closed with 
mosquito-proof gauze to keep out vermin. All ventilators 
should be closed with gauze. 

The ventilation of rooms in hot climates should be pro- 
vided for, In a long building end ventilators should be 
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arranged in the ridge of the roof, allowing air to circulate 
through the doors and windows and out through the roof. 

Doors and windows should be of the “ French Window” 
pattern, opening outwards. An inner window or door 
may be provided, fitted with mosquito gauze in place of 
glass. This will enable the occupant to keep his house 
free of mosquitos and yet open to the air. 

The whole floor of the building should be 2ft. or 3ft. 
from the ground, not only to keep the house out of the 
damp, but to allow a free current of air beneath 
it. he old idea of keeping a house 6ft., or even 
10ft., above the ground to avoid the “ miasma” has now 
been finally exploded; but, of course, the higher a house 
is the more airy and the cooler it will be. 

The latest idea in tropical houses is to paint the 
ceiling, walls, and even the floor, all in white. This 
keeps mosquitos away, and enables one to see any more 
bold mosquito that may find its way within. 

The limits of this article will not allow me to go into 
further details of larger temporary buildings or of still 
more permanent houses of brick or stone. Such houses 
scarcely belong to the “ pioneer” phase of any enterprise. 

I may add that it is usual to build separate small 
houses for kitchens, washhouses, &c., thus keeping the 
“ boys” away from the main buiiding. 

Water tanks.—In localities where water is scarce and 
the rainfall uncertain it is usually necessary to collect all 
the water from the roof and to store it in one large tank. 
This is often placed under the floor of the house, away 
from the heat of the sun. Such a tank, in the tropics, 
should be completely shut in by mosquito gauze, as other- 
wise it forms the breeding place of numerous mosquitos. 

The neighbourhood of all European buildings should 
be cleared of native houses on account of the noise 
caused by natives, and the possibility of infection from 
them, and of all pools and puddles which may harbour 
and breed mosquito larve. 

Language.—A question which I am often asked is 
“ How am I to talk to my own men in a black country?” 
The language question appeals more forcibly to a 
Britisher, who rarely requires the knowledge of a foreign 
tongue, than it does toa Frenchman, a German, or an 
Italian, who are constantly requiring to speak a language 
other than their own. However, in dealing with natives 
of black countries, European languages are of little avail, 
while to learn a native language in a short time is a very 
difficult matter. As a general rule, the “headman” of 
the native carriers, or labourers, can speak English, or in 
some countries French. Otherwise an interpreter is 
required, as one must be able occasionally to explain 
matters to the “boys.” For all practical purposes, 
however, in matters of porterage, surveying, and the like, 
it will be found that a great deal can be done by signs and 
gesticulations. In fact, after a few days’ work the 
explorer quite forgets that he is really unable to talk to 
his natives, so easily can he make his wishes understood. 
If time permits, a study of the language of one’s carriers 
is most interesting, and makes a most pleasant relaxation 
for evenings in camp. In any case, no opportunity should 
be lost in, either through an interpreter, or otherwise, 
learning something of the customs, superstitions, and 
beliefs of one’s carriers. Thus only can a good under- 
standing with one’s men be brought about. 


I think I have now fairly covered the ground on general 
matters, and nothing remains to be done but to say a few 
words about the work of the expedition. It is difficult to 
deal effectually with this subject in a general manner, as 
everything depends upon the objects of the expedition. 

This object may be big game shooting, but this may be 
set aside as only of individual interest to engineers, for 
whom these articles are written. I may take it that the 
expedition has set out for the purpose of doing one or 
other of the forthcoming things :— 

(1) Taking up a concession of land for mining or agri- 
cultural purposes. 

(2) Exploring and mapping the country, topographic- 
ally, geologically, or otherwise. 

(3) Surveying for waterworks, a road, or a railway. 
All these objects will involve in some form or another 
surveying of some kind. So I propose, with the per- 
mission of the Editor, to deal very briefly with the subject 
of surveying in undeveloped countries, a subject with 
which I have myself been a good deal concerned. 


METHODS OF SURVEYING. 

Surveying is in itself so large a subject as to fill various 
text-books with a full description of the intricacies of the 
science. I will, in the scope of these articles, deal rather 
with some special features of surveying than with general 
practice. 

Running a traverse.—Whatever may be the ultimate 
object of a survey, the running of a traverse is usually 
the first thing to be done, whether the intention be to 
connect geographically a concession or mine with some 
place, the position of which is known, or actually to 
survey an area or strip of country. In locating a railway 
or a road through unmapped country, a traverse is the 
first essential. 

Having ascertained from existing maps, or from a ride 
over the ground on horseback, that the railway may be 
carried over a certain route, a traverse may be run through 
the same country. This establishes a base line, usually 
accurate, from which the topography of the country can 
be filled in. If levels are also taken over the same 
ground, one soon knows all about this particular line as 
to its place on the map and as to its levels. A traverse 
round a concession, or from a known point to a mine, 
will probably be sufficient to satisfy the needs of many 
expeditions. 3 

It is, however, in its application to railway work that 
I propose more particularly to deal with the traverse. 
In this case the base line may be carried 200 or 400 
miles, or even a greater distance, and it is obviously neces- 
sary that both in plan and in section the base line should 
be fairly accurate. 

There are as many ways of running a traverse as 





there are roads to heaven. I will deal with some of 
them. 

I may set aside traversing in open country on the 
assumption that members of the party have some know- 
ledge of surveying. If they have none they should not 
be in the position of explorers. I may also pass over the 
surveying of a country where extensive views are to be 
obtained from hill tops, where stations may be established, 
and probably a trigonometrical survey carried out. 

It is in countries which are densely covered with long 
grass or thick tropical forest where the problems involved 
in surveying become a fine art, such as in the tropical 
belts of Africa and Central America, where one is fortu- 
nate to obtain a view of evex, 20 or 30 yards. 

The most perfect method of traversing, provided the 
surveyor is able for weeks at a time to read his instru- 
ment without error, is by the use of a theodolite, by means 
of which the angles between pegs or stations can be care- 
fully observed. Each angle taken as a fore sight can be 
checked as a back sight and duly booked. The distance 
between stations can be accurately chained, and levels 
can be taken over each station subsequently. By such 
means a very accurate base line can be obtained. 

Such a method, however, where the view is much 
obstructed, is most laborious, and if by chance an error 
creeps in and an angle is wrongly booked or plotted, the 
entire survey is thrown. out and the result of weeks of 
hard work is absolutely wasted unless the error can be 
detected. Moreover, in densely forested country where 
the distance from station to station is very small, it 
becomes impossible to plot the survey to a reasonable 
a as the lines when reduced to scale are too short to 
plot. 

To overcome these defects it is better to refer the whole 
survey te the magnetic North, in which case an error of 
reading or booking an angle is of little importance, for its 
effect on the plotting as a whole is negligible. 

If this system is adopted the compass is brought into 
use. The prismatic compass is commonly employed, but 
the virtue of the prism is not apparent. Reading a pris- 
matic compass takes a little time and is none too free 
from the possibility of error. 

A perfectly plain compass of, say, 6in. or 8in. diameter, 
with fore sight and back sight, mounted on a tripod and 
fitted with a ball-and-socket joint and a cirtular bubble, 
meets the case to a nicety. Such a compass is the 
“miner’s dial,” which has already been dealt with. 
This is much used in mining surveying, but is often 
ignored in land surveying. 

This compass will read to half a degree easily, and when 
observations are taken at the rate of twenty or more to 
the mile, the small errors due to a slight want of sensitive- 
ness all tend to balance one another. 

As a still more rapid instrument I have often used the 
excellent pattern of pocket compass, called the Royal 
Geographical Society's pattern. Fitted with foresight and 
back sight, this is an excellent little instrument, and can 
be used standing on the top of a thick stick. . 

In measuring distances, the chain, or better, the steel 
tape, may be used, but if speed is essential, the measuring 
wheel or “ perambulator”’ is very useful if the ground is 
not very rough. I may mentioa a traverse of 180 miles 
through dense forest, which I once had to carry out. Time 
did not allow of refined methods, so I adopted a very 
simple one. I got a native to wheel a perambulator, 
marked in yards, before me, and instructed him to stop at 
every hundred yards, which corresponded to one rotation 
of the counter. Every time he stopped I took the general 
direction of the path or track that we were traversing. 


This meant seventeen or eighteen observations per mile, | 
and in the distance of 180 miles there were over 3000 | 


observations. When such a traverse is plotted to a scale 
of 2in. to a mile, it will be seen that errors balance one 
another, while all the lines being of the same length, the 
task of plotting is much simplified. Aneroid observations 
taken at each station gave an idea of the levels of the 
country in detail. Taken as a whole from end to end, 
they could not be relied upon. 

Such a method may be considered rough, but there are 
others still rougher. In dense forests observations at 
longer distances may be taken by measuring the distance 
with a perambulator, and the angles by sound. A man 
left at the last station may be told to shout at a given 
signal, and the angle measured by testing the direction 
from which the sound comes. Strange as it may seem, 
wonderfully approximate results may be so obtained. 

One can go still further, and measure the distance, as 


well as the angle, by sound. This method requires two | 


skilled observers armed with revolvers and a supply 
of cartridges, and one must have a stop watch. The 
method depends upon the known velocity of sound 
in air—1l080ft. per second. One observer, on a given 
signal, fires his revolver in the air and starts his 
stop-watch. The other observer, immediately upon 
hearing the first revolver, fires his, and the time is 
recorded by the first observer between the firing of 
his own revolver and the sound of the second. Allow- 
ing for personal equations, the distance can be worked 
out. For a full description of this method and other 
methods of the kind I would refer the reader to a paper 
—No. 3634—by Mr. L. H. L. Huddart on “Sketch 
Mapping,” in the “ Minutes of Proceedings ” of the Insti- 
tution of Civil Engineers, Vol. clxix., p. 297, which deals 
exhaustively with methods of this kind. 

The tacheometer is an instrument I have already referred 
to, and its use may, perhaps, be considered too refined 
and complicated to be comprised in the methods of 
survey employed on pioneering expeditions. If, however, 
such a delicate instrument can be safely transported, it 
is immensely useful as a time-saver, and may thus be 
referred to briefly. Supposing an area of country is to 
be surveyed, and the country permits fairly extensive 
views, then the man with a tacheometer can sit under an 
umbrella, and, by means of staffs held at various parts of 
the ground under survey, ascertain accurately the bearing, 
distance, and level of each spot at which the staff is held. 
Tachcometry may, therefore, be mentioned briefly as a 





method of surveying open to the pioneer. Vor full 
information on tacheometry I would refer the reader to 
the paper by Mr. N. Kennedy in the “ Minutes of Pro 
ceedings ” of the Institution of Civil Engineers, vol, xcix. 
p. 308. . 

Plane table surveying is a useful method, and has the 
advantage that the instrument will stand rough usage 
and the mapping is done in the field. For further inde 
mation see idem. xcii., p. 187. 

As to -velling, the only really accurate method of 
ascertaining the levels over a piece of ground is to level 
it with a “dumpy” spirit level. This method is laborious 
and slow, but there is no other if accuracy is desired 
For short distances an aneroid is sometimes of use. For 
instance, to find the height of a hill, the simplest way is 
to run up with an aneroid and check the instrument on 
return to the starting point. For ascertaining the section 
of a slope, as in cross-section work, it is quicker to go 
over the slope with an aneroid and chain than to level it 
especially if the ground is overgrown, but the level is the 
more accurate. 

I have now arrived at a point where the pioneer should 
be perfectly at home in his knowledge of the work to be 
done, and although I feel tempted to deal with the methods 
to be employed in more than one branch of pioneer work, 
such as mining prospecting, land surveying, or railway 
tracking, it is clearly not within the scope of these 
articles. If the explorer in charge of the party is not 
fully qualified to carry on the business of his expedition 
at the point at which I venture to leave him, he is pro- 
bably a round man in a square hole, and must find his 
way out as best he can. I trust my remarks may be of 
use to him or the members of his party in assisting him 
to the spot where his special knowledge will be brought 
into play. 








SOME NEGLECTED ASPECTS OF CYLINDER 
CONDENSATION. 
No. IL. 


Our correspondent Mr. Hide remains unconvinced by 
what we have written concerning cylinder condensation, 
No doubt he represents a large number of engineers and 
others interested in the steam engine who hold to the 
heat trap theory. We propose in this and following 
articles to deal fully with the question, and set forth as 
far as possible within reasonable limits facts from which 
alone useful opinions can be deduced. 

The point at issue, tersely stated, is this:—Does or 
does not the multiplication of cylinders reduce what is 
known as “the missing quantity?” That is to say, will it 
be less in a compound engine than it is in a single 
cylinder, and less in a triple-expansion engine than it 
is in a compound engine? Incidentally it may be added 
that a reduction in the missing quantity promotes 
economy. We may begin by calling attention to the fact 
that no one has yet been able to prove by direct experiment, 
once for all, that the multiplication of cylinders is by 
itself able to reduce the missing quantity. The so called 
proofs are always based on a theory of condensation, 
which so far as evidence goes has small basis of fact. What 
really takes place in an engine cylinder is extremely 
complex. No one knows enough about it to dogmatise. 

Our first step will be to consider what takes place in 
single-cylinder engines. The most complete and ex- 
haustive experiments ever undertaken with such engines 
were carried out by Mr. Benjamin Isherwood, Chief of 
the United States Navy Bureau of Steam Engineering, 
with the engines and boilers of a number of warships. 
The results were published in a thick folio volume in the 
year 1865. What was true of steam engines in that year 
is true of them now. In the preface in 1865 he wrote :— 
“ The diversity of opinion on the subject of the economy 
to be derived from the use of steam very expansively may 
be chiefly attributed to our exceedingly incomplete know- 
ledge of the physical qualities of vapours and of the 
forces of Nature, which has caused mathematicians to 
apply to steam the laws of a perfect or imaginary gas, 
totally ignoring its properties as matter, the forces involved, 
and the phenomena incident to its action; in place of 
which they have endowed it with purely hypothetical 
qualities with as much confidence as though they were 
ascertained facts, and proceeded to examine it as a mere 
problem for mathematical analysis. But in dealing 
practically with the subject we must include the 
efiect of these physical properties, and ascertain 
in what manner they modify the mathematical de- 
termination; what are these natural forces and how 
far they act, and to what extent the results are 
afiected by attending phenomena. We must not sub- 
stitute fancies and loose slip-shod inferences from them 
for severe and extensive eae! investigations of the 
question. The immense discrepancy between the theore- 
tical results, inferable from Marriotte’s law, and the 
practical results by direct experiment on the expansion 
of steam in steam engines proves the utter unworthiness 
of a metaphysical and mathematical treatment of 4 
physical problem. To complete a refutation of the sophis- 
tical nonsense of amateurs and would-be engineers who 
deem a priori argument sounder, as it is certainly cheaper 
and easier than laborious experiment, is a lesson which 
ought never to be lost, and should remain a perpetual 
warning in the future.” ; 

The veteran engineer has lived to see statements which 
evoked a storm of reprobation tacitly accepted as true. 
But the problem presented by the steam engine is still 
very far from being settled. The unprejudiced interested 
observer who has kept in touch with what has been 
written and said about cylinder condensation cannot 
escape the conviction that in this matter, as in most 
others, disputants have first arrived at conclusions, and 
then picked out from the multitude just those facts which 
support their theories, ignoring all others. Nor is this 
done with any premeditation of dishonesty. It is a policy 
the result of conviction, due to a lack of the sense of 
ane. It is, of course, quite unscientific, but pro- 

ably unavoidable, 
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The first person who saw in cylinder condensation a 
source of avoidable waste was James Watt. The result 
of his cogitations was the separate condenser. Instead 
of putting cold water into the cylinder, he put it into an 
extension of the cylinder. _ Following this idea up, he 
excluded cold air from the interior of the cylinder, and 
substituted in his ‘ atmospheric ” engine an atmosphere 
of steam for one of air. I*rom thenceforth the idea was 
driven home in men’s minds that the cylinder should be 
kept as hot as possible; and the circumstance that hot 
steam would transfer its heat to cooler iron was accepted, not 
only as a fact, but as a fact of great importance. But 
how the transfer took place, the rate of transfer, the result 
of the transfer, or the factors end their bearing on the 
phenomena, no one troubled his head about. “The 
missing quantity ” had not been named. No one knew 
that there was a missing quantity. The fact of interest for 
us just now is that the belief became rooted that cold iron 
condensed steam at a rate measured by the difference in 
temperature and by noother factor. Although more recently 
sounder views have been advanced, and it is understood 
that cylinder condensation is not a simple but a complex 
phenomenon, the original faith has never yet been 
eradicated; and down deep in hearts of most engineers 
lies the belief that difference of temperature between 
steam and metal is the ruling factor in settling the amount 
of cylinder condensation. It is nothing to the purpose 
that adequate experiments have demonstrated that this 
idea is probably entirely erroneous. It is still held as an 
article of faith by the multitude. 

Probably the first person who attempted to treat the 
question scientifically was M. Combes, who, as far back 
as 1843, published papers in the Académie des Sciences 
on the theory of the steam engine. Writing about the steam 
jacket in 1845, he stated very clearly the theory of initial 
condensation and ay Sagan Kz Thus, “Jackets have 
not for the main result the maintenance of temperature 
during expansion; their use consists in the prevention of 
refrigeration of the cylinder during the exhaust period.” 
Various other engineers took the subject up. Among the 
most important investigators was De Freminville, about 
whom we shall have more to say. In 1851 Le Chatelier, 
Polonceau, and Petiet took part in various discussions. 
That initial condensation should waste steam, and was 
affected in amount by the ratio of expansion, was a pro- 
position advanced about 1855 by the late D. K. Clark, 
and a little later by Benjamin Isherwood. Clark's state- 
ment referred to locomotive cylinders, with which alone 
he concerned himself. Isherwood’s had a general applica- 
tion. He stated that no economy could be realised by 
pushing expansion beyond a certain ratio, because so 
much steam would be condensed in the cylinder that all 
that could be gained by expansion and much more was 
lost. It is a suggestive fact that his views raised a storm 
of opposition. All the principles of thermodynamics were 
said to be violated by such a heterodox proposition, the 
work and theories of French engineers being ignored. So 
far as we are aware he was the first man who carried out 
ona large scale an experiment intended to test the true 
value of expansion. Farey, it is true, was early in the 
field, but his inquiries took a different turn. 

Isherwood’s position in the little navy of the United 
States gave him great opportunites, and of these he 
availed himself. The results of his inquiries fill, as stated 
above, a large volume. We shall select a single set of 
typical experiments. They.were made with the engines 
of the wooden war steamer Mackinaw, a paddle boat. She 
was tied up to a wharf. All the feed water was measured 
with minute accuracy in tanks, and the coal weighed. 
Indicator diagrams were taken at regular intervals, and 
each “run” lasted forty-eight hours. The conditions 
prevented the engines being worked at full power, partly 
because of the commotion set up in the harbour by the 
paddle wheels, and partly because the ship did not move. 
The slow speed of the engine, however, was in this case a 
distinct advantage, serving as it did to accentuate the 
phenomena of heat interchange. 

The single cylinder was 58in. diameter and 8Sft. Qin. 
stroke, inclined, with two double-beat poppet valves about 
ldin. in diameter at each end, one for steam, the other for 
exhaust, worked by Stevens cam gear, giving a very 
smart cut-off. The engine was fitted with a Sewell’s 
surface condenser. The boilers could supply very much 
more steam than was wanted.. The result was that the 
steam was delivered free from priming to the engine. 
The experiments consisted in keeping the number of 
revolutions as nearly constant as possible, only varying 
the ratio of expansion. This implied that the mean 
pressure should be about the same,and this was got by 
raising the initia] pressure with the higher measures of 
expansion. The results are given in a long table, about 
which, among other things, Isherwood says :—“ On line 60 
will be found the per cent. of the steam evaporated in the 
boilers which remained condensed in the cylinder at the 
end of the stroke of the piston by other causes than the 
production of power. Now, it must be distinctly borne 
in mind that these quantities do not express the whole 
condensation which took place in the cylinder. A por- 
tion, and probably a large portion of the condensation 
during the first part of the stroke was re-evaporated 
during the last part under the continuously lessening 
pressure caused by the steam after it was cut off; con- 
sequently the shorter the steam was cut off the greater 
would be the re-evaporation, so that the quantities on line 60 
do not express correctly proportionally the condensations 
due to other causes than the development of the power; 
these condensations being, in fact, much larger proportion- 
ally forthe higher measure ofexpansion thenshownon line 60. 
Great, therefore, as a condensation of 87°82 per cent. 
appears when cutting off at *21, the real condensation 
must have been far greater. It will be observed that 

these condensations increase with the measure of expan- 
sion with which the steam is used, rising from 7°46 per 
cent. when it is cut off at 0°70 of the stroke of the piston 
at the commencement, to 87°82 per cent. when it was 
cut off at 0°21 of the stroke of the piston.” The experi- 
ments with the Mackinaw were repeated with several 





other ships. The interest of the passage which we have 
quoted lies in the fact that, to all intents and purposes, 
for the first time it told the engineering world the quanti- 
tative story of initial condensation and re-evaporation, as 
ascertained by a practical experiment carried out on a 
large scale. 

We reproduce “ line 60.” 

Cut off at 
0-70 ... 0-56 ... 0-88 ... 0-21 

Per cent. of water evaporated 

in the boiler not accounted 

for by the indicator ... 7-46 ... 11-48 ... 21-82 ... 87-82 

The first impression conveyed by “line 60” is that the 
cylinder condensed 37°82 — 7°46 = 80°36 per cent. more 
steam when steam was cut off at 0°21 of the stroke than 
when the cut-off took place at 7°46. This is just one of 
the mistakes which are made most often by writers and 
speakers dealing with engine economy. It would only 
have been true if the conditions had been identical, which 
they were not. All the evaporation figures are given in 
thousands of pounds. The pounds of water pumped into 
the boiler when the cut-off was at 0°70 were 523,682; 
when the cut-off was at 0°21 they were 398,578. «Now, 
7°46 per cent. of 528,000 1b. is 39,000lb., and that was 
the weight of steam missing with the late cut-off. In 
like manner, 37°82 per cent. of 398,0001b. is 150,444 lb. 


If we compare the percentages as given in “line 60,” it | 


would appear that the condensation was more than five 


times as great with the cut-off at 0°21 as it was at 0°70; | 


in reality it was less than four-fold. 

We may now try to trace out what took place in the 
cylinder. 

To the quantities given in line 60 must be added the 


percentage required for the performance of work. About | 


this Isherwood wrote:—‘ There is another condensation 
of steam in the cylinder independent of and additional: to 
that which is effected by the variable temperature of its 


surfaces, namely, that which is due to the production of | 


work. This condensation, however, differs materially 
from that already described, in that it does not take place 
upon, and is not affected by, the cylinder surfaces. It 
takes place uniformly throughout the whole mass of steam 
in the cylinder, and the resulting water in the form of 
extremely fine mist or fog is held in whole or in part 
suspended by the steam. If any of the water is precipi- 
tated on the metallic surfaces it will be re-evaporated 
during the exhaust stroke of the piston at the expense of 
the fuel, and no work will be obtained from it.” 

To this statement exception may be taken. Some 
additional facts have been obtained since Isherwood 
wrote, and he has overlooked one of the neglected 
points. He shows that in the case of the Mackinaw, with 
the cut-off at 0°21, the liquefaction reached 7°84 per 
cent. and cutting off at 0°70 it was 8°72. The total 
missing quantity therefore was in the first case 45°66 per 
cent., and in the latter 16°18 percent. During expansion 
it is commonly assumed, and the indicator seems to prove 
it, that re-evaporation goes on continually. We shall 
show further on that this is by no means certain. Are we to 
assume that the work done by expanding steam does not 
produce liquefaction, or that liquefaction can proceed pari 
passu with re-evaporation? We have here a point which 
has never received adequate consideration. Let us 
assume that it cannot; then the whole of the liquefaction 
due to the performance of work must take place 
during the admission period. But many persons, 


Sir Alexander Kennedy among the number, hold that | 


no work whatever is done in the cylinder during the 
admission period. It is all done in the boiler. The 
steam simply constitutes a sort of plug or extension of 


dilemma already stated—either no liquefaction or no 
re-evaporation can occur, or else they must goon together. 
We shall return presently to the phenomena of re-evapora- 
tion. But before doing so it is necessary to consider 
those of condensation and liquefaction more fully. In 
unjacketed cylinders, such as that of the engine of the 
Mackinaw, it is well known that on the whole the curve 
| of pressure agrees within a very small percentage 
| with Marriotte’s hyperbola. Isherwood writes:— An 
| analysis of a vast number of indicator diagrams 
|from well conditioned engines of many types and 
| proportions, using steam with varying measures of 
| expansion, and fitted with great diversity of valve gear, 
| shows the total mean pressure to be almost exactly that 
| which is due to Marriotte’s law, namely, the pressures are 
|invariably as the spaces, including in the latter the 
| contents of the clearance and steam pumps; and this 
| agreement is not affected by the steam being in the 
| saturated or superheated condition, and with any degree 
| of superheating. In the case of saturated steam the 
| curve falls at first a little too rapidly, and at last not quite 
| rapidly enough. The reverse is the case with superheated 
| steam; when saturated steam is used the pressure at the 
| end of the stroke of the piston is very little greater than is 
| due to Marriotte’s law, and when superheated steam is used 
it is very little less.” 

The agreement with Marriotte’s law has always been a 
matter of common knowledge, and it has always been 
regarded as a coincidence. But there must be some 
reason for this coincidence. With adiabatic expansion 
| even steam gas cannot follow Marriotte’s law, if work is 
| being done. In the case of saturated steam we must 
| believe that the water provided by initial condensation 
supplies so much heat that we have isothermal expansion. 
| the whole of the heat used up in the performance of work 
being thus supplied. We have here a point which has 
| never received the consideration it deserves. The prac- 
tical fact cannot be disputed. The explanation that it is 
a mere coincidence repeated thousands of times is wholly 
| unscientific. Nor will it do to-say that the curves are not 
precisely Marriotte’s. That they should be nearly 
Marriotte’s at all under so many varying conditions is 
very remarkable. It is well known that physicists are by 
no means agreed as to what the curve of steam expanding 
and doing work ought theoretically to be. Rankine writes :* 
“From the results of numerical calculations of the 
co-ordinates of adiabatic curves for steam, it has been 
deduced by trial that for such pressures as usually occur 
in the working of steam engines the relations between 
these co-ordinates is approximately expressed by the 
following statement: The pressure varies nearly as the 
reciprocal of the tenth power of the ninth root of the 





space occupied; that is to say, in symbols po a 9 
nearly.” It suffices here to mention this. The reader can 
pursue the question of the theoretical curve in various 
treatises on the steam engine. The fact of the so-called 
coincidence remains, and claims an explanation which 
so far it has not received. 





GAS POWER STATION AT THE HUMBER COM- 
PANY’S WORKS. 


One of the most attractive features of the Humber 
Company’s new works at Coventry is the power station. 
After carefully considering the pros and cons. of the 
various systems of generating sufficient power for driving 
the whole of these extensive works, the company came to the 
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Fig. i—GAS POWER STATION AT THE HUMBER WORKS 


the piston pushed out by the boiler, and any liquefaetion | conclusion that a suction gas plant provided the best and 


must take place in the boiler—that is to say, if lique- 
faction is conceivable at all under the circumstances. 
We see no reason to dispute the soundness of this con- 
clusion. But then we are left on the horns of the 


most economical means. Having decided on the nature of 


| the power plant the company had to consider the size of the 
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units employed, and eventually it was settled that a 
number of small units was best suited to the special con- 
ditions. The engine-house was therefore designed to 
accommodate eight gas engines with their separate suc- 
tion gas producers, planned in such a way that any 
number or the whole of these could be brought into action 
as the load required. Each engine is capable of de- 
veloping 110 maximum brake horse-power at 170 revolu 
tions per minute, and drives by a belt a 67-kilowatt 
Siemens generator, the switchboard being so devised that 


ber. 


Each engine has two fly-wheels, 8ft. 6in. diameter. 














Fig. 2—-THE GAS ENGINES 


the electrical energy for driving the plant can be trans- 
mitted to each section of the works to suit the working 
requirements. The general arrangement of the power 
station is show in plan and elevation in Fig. 1. Fig. 2 
shows a view of the engines, and Fig. 3 a view of the 
producer house. Fig. 4 is a view of one of the producers. 
The whole of the gas plant was supplied by Grice’s Gas 
Engine Company, Limited, of Carnoustie, Scotland, and 
Birmingham. 

The engines are of this firm’s standard type, with 
cylinders 20in diameter by 26in. stroke, giving the power 
above mentioned on producer gas at 170 revolutions. In 
the design of these engines simplicity and accessibility 
have received careful attention. The water jacket is of 
the condenser pattern, and is supported throughout its 
whole length, so that no overhang is necessary. The valve 
chamber is a special feature of the engine, being a sepa- 
rate simple casting containing the exhaust, air, and gas 
valves. It is well water-jacketed, the cool water entering 
and passing first round the valve seatings before going 


Fig. 4-A GRICE PRODUCER 


into the jacket proper. The cylinder is a separate liner 
without pockets, and easily removable. The crank is 
well balanced, with special straps fitted round the webs 
of the cranks. The bearings are of phosphor bronze, and 
for lubrication a well is cast under each in the bed. 


fitted in front showing the depth of oilin the pockets. The 


crank pin lubrication is effected by means of a continuous | 


centrifugal feed, with sight-feed lubricator. Each engine 
is fitted with low-tension magneto ignition apparatus, 
operated by trip gear from an excentric on the side shaft. 


It is variable to suit the time of firing—a precaution | 
necessary when engines are operated by both town and | 


producer gas. Two sets of sparking boxes are fitted, and 
a double switch on the valve chamber enables either to 
be used as desired. One sparking box is fitted in the 


Two | 
rings on each bearing provide a continuous feed, gauges | 


pipe from a tank fixed at one end of the er.gine-house. 
Another pipe leads the hot water from the cylinder 
jackets back into an open pool, from which it is pumped 
again into the tank. Town’s gas is laid on to each 
engine by a special two-way tap as a precaution against 
possible failures. The engines are fitted with Lanches- 
ter’s starting apparatus. 

The engine-house is 135ft. by 50ft., and is well equipped. 
It has an overhead 7-ton travelling crane. The pro- 
ducers are placed in a house adjoining the engine-room, 
as seen in the plan. The floor is of concrete, raised to 
receive the generators. The latter are built on H. 
Grice’s patented double system, in which only one washing 
and cleaning apparatus is needed. This enables a foul 
generator to be shut off for clinkering, and a clean one to 
be put in operation simultaneously. When changing over 
the foul generator is partly shut off, and the tap connect- 
ing the clean generator slightly opened to produce the 
necessary draught. The illustration, Fig. 5, showing one 








gland covering the air valve on the top of the valve | ously, and this arrests all particles of dirt and wa 
chamber, and the second is fitted on the side of the cham- 
The same trip gear works both ignitions, a practice | amount of dirt. 
which has the advantage of allowing either system to be | 
used instantaneously and without stopping the engine. 
The 
makers prefer this system to one fly-wheel with an outer 
bearing, and we are informed no trouble with hot bearings | nected up to one main switch and distributing boarg 
has been experienced since the works were opened in | This enables any portion of the works to be driven i 
June last. The cooling water is obtained by means of a | lighted by either set of engines. 


ee 


: shes the 
gas, so that the washer water contains only a slight 


The whole of the electrical plant for both power and 
illumination has been carried out by Messrs. T. Reynolds 
and Co., Coventry, 68-kilowatt Siemens dynamos’ being 
| used to generate the electricity, and all being con. 


About sixty inotors, 


Fig. 3-THE PRODUCER HOUSE 


principally of 25 horse-power, are employed to distribute 
the power all over these huge works by 7000ft. of shatft- 
ting. For illumination 300 arc lamps and several thou- 
sand incandescent electric lamps are einployed. 


THE IRON AND STEEL INSTITUTE. 


THE proceedings on the second day of the meeting 
commenced with the reading of a paper by Mr. Carulla 
on “Cast Iron in the Construction of Chemical Plant.” 
This, after referring to the use of wrought iron and mild’ 
steel for gasholders and stay bars and bolts in structures 
exposed to corrosion by chemical fumes, proceeded to 
consider the use of cast iron for vessels in use in chemical 
works. The manufacture of these had become specialities 
in the hands of particular firms who commanded specially 
suitable brands of metal unknown to the trade in general. 
There were, however, some simple rules generally applic- 
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Fig. 5—-SECTIONS OF GRICE’S DOUBLE PRODUCER PLANT 


| generator in section, will help to explain the process. 
| Each has a mechanical grate worked on the rocking 
| principle from the outside, and thus the fire can be cleared 
|of ash while working and without arching the fuel. 
The engines are arranged in two groups of four. Each 
group is given six generators, leaving two spare generators 
for each group if the engines are working on full load 
continuously. The pipes and arrangement of valves is 
such that any generator may be used or shut off accord- 
ing to the power required in the works. A special feature 
claimed by the makers for these plants is the ease of 
washing. In cases where water forms a costly item of 
the ‘working expenses it is an advantage to be able to 
re-use the water. In this plant about two-thirds of the 
| water is collected and pumped into a tank for use over 
| again. This is rendered possible by the use of a large 
hydraulic box into which water is caused to run continu- 


, able. For some purposes, such as ammonia stills, cast 
| iron seemed to be everlasting. The author knew of one 
case where the same still had been at work for eighteen 
years without perceptible deterioration, although at the 
start a defect in one of the castings had been found. 
This had been plugged with rust cement, and worked 
perfectly ever since, even though subjected to 8 1b. or 
101b. excess pressure. In this case the reactions are 
entirely basic, caustic lime being used to drive out the 
ammonia; but even acid chemicals had in some instances 
little action on east iron, as, for example, nitre pots, which 
withstood the action of sulphuric and nitric acids in a 
glowing furnace for months, and even years, before being 
destroyed ; but with hydrochloric acid it succumbs like 
any weaker metal—a fact that, although well known, 1s 
not always sufficiently realised. Thus the author had 
found that a cast iron cock used to keep back ferrous 
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rs with only a very small a a of free hydro- 
chloric acid was corroded to a depth of an eighth of an 
inch in a few months. Not only free hydrochloric acids, 
but metallic and other chlorides age be equally 
destructive, as, for instance, in tar distilling, when 
ammonium chloride was present, which dissociated at 
300 deg. Cent., giving free hydrochloric acid. It was 
therefore not remarkable that such stills, which are 
worked at the melting point of leal—825 deg. Cent., were 
affected by the ammonium chloride contained in the 
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crude tar. : . 2 . A 
Cast iron vessels if required to resist hydrochloric acid 


should therefore if possible be made of a white iron, but 
as such castings would be too brittle a better way would 
be to cast them in collapsible chill moulds giving a white 
interior with a grey iron outer covering. Such vessels 
could certainly be produced on this plan if it had not 
been done already. Another point that was important 
but was frequently overlooked was that wrought iron 
chaplets should not be used for holding up the cores of 
pipes intended for chemical uses. Failure in such cases 
was almost certain owing to the readiness with which 
the malleable iron is attacked by acids. Even cast iron 
supports were liable to cause failures from insufficient 
fusing together of the supports with the main casting. 
The casting of pipes vertically without the use of 
chaplets was to be recommended therefore in such cases. 

The questions noticed in the paper had been brought 
home to the author in designing the plant for the manu- 
facture of a blue black iron colour from ferrous waste 
liquor by Dr. Wiilffing’s process, which was described at 
the meeting of the Institute last year. 

In the discussion Professor Turner expressed his regret 
that he had not been in possession of the paper earlier, so 
that he might have brought some specimens bearing upon 
the subject. The protective action of alkalis was well 
known, but with acids it was a different matter. Even 
very weak acids gradually dissolved the iron. He had 
found this to be the case with acetic acid, which dissolved 
the iron from a cast iron vessel, leaving only a graphitic 


residue. There was no variety of cast iron that would 


resist hydrochloric acid continuously. Cast iron with 
10 to 20 per cent. of silicon dissolved with difficulty when 
a lump was treated with boiling hydrochloric acid, but on 


the large scale a vessel of fairly silicious iron was insidi- 
ously attacked, and although better than an ordinary iron 
was not a perfect material. Nitre pots in sulphuric acid 
chambers also varied very much in their resistance. 
According to the speaker’s experience soft graphitic iron 
was readily attacked, but better results were obtained 
with the closer grained varieties resembling the old 
Staffordshire pig iron. 

Mr. Harbord stated that in his experience white iron 
was preferable to grey for tanks exposed to the action of 
boiling sulphuric acid, and he found the same thing when 
the metal was exposed to molten materials. It was diffi- 
cult to get castings in white iron, but in one case he knew 
that it had been effected in a special apparatus where 
boiling sulphuric acid was used. 

Mr. Stead, after pointing out that the action of sul- 
phuric and hydrochloric acids were essentially distinct, 
the former giving ferrous sulphate, which was in- 
soluble in strong sulphuric acid, and therefore protecting 
the metal, while the latter, giving a volatile chloride, 
allowed fresh surfaces of metal to. be continuously exposed 
to attack by the acid, proceeded to consider the reasons for 
the difference in susceptibility to corrosion of white and 
grey iron. This was due to the fact that the resisting power 
of iron carbide in white iron was greater than that of the 
pearlitic inixture of carbide and iron with graphite in the 
grey metal. He thought the process of casting the pans 
in chill would result in a good many wasters. He had 
found that steam produced a peculiar grey deposit on cast 
iron, but not invariably—sometimes it did and sometimes 
it did not. Perhaps the author had some information 
upon this point. In support of Professor Turner’s remark, 
he mentioned a specimen of high silicon iron which had 
been in his laboratory for several years. It only became 
superficially tarnished, and when rubbed with a cloth the 
original bright surface was immediately restored. Such 
material, however, could not be used for castings, as being 
too brittle for any purpose. 

Mr. Paul mentioned a case where such a silicious deposit 
took place in pickling Bessemer steel plates that the sub- 
sequent tinning operations were almost impracticable. 

_ Professor Turner thought that a vessel might be cast 
in silicon plate which had not to be hammered or turned 
that might be used in exceptional cases. 

In reply, Mr. Carulla mentioned that he had received 
communications on the matter which would be published 
in the Journal. He would therefore not reply at 
length on that occasion. In some cases where acetic 
acid was involved, aluminium was substituted for iron 
with advantage. With regard to the objection to the use 
of high silicon iron on account of its brittleness, he thought 
that it might be used as an interior lining, or even wrought 
iron might be employed to give the necessary tension out- 
side. The question was whether the resisting power of 
such a combination would be sufficient to bear the extra 
expense. The point about the action of steam was new 
€ _— and he thanked Mr. Stead for bringing it to his 

otice, 

The President, in proposing a vote of thanks to the 
author, commented on the unexpected results due to the 

cussedness" of matter, which was another way of 
expressing an imperfect knowledge of the physical pro- 
perties of substances which were supposed to be perfectly 
well known. One example was afforded by his former 
experience with the ammonia soda process, where pipes 
for the conveyance of what were supposed to be extremely 
dilute solutions were constantly filled with crystalline 
deposits, and therefore had to be replaced by channels 
that could be uncovered to allow of the deposits being 
chipped out—a trouble that should not have arisen if 
Nature had been properly organised. 

The next paper, by Mr. Walter Rosenhain, described 
the metallurgical and chemical laboratories in the 








National Physical Laboratory. This is entirely descrip- 
tive of the alterations recently made at Teddington, and 
as it covers twenty pages, with numerous photographic 
and other illustrations, it did not lend itself to reading or 
discussion. The establishment is separated into two 
divisions—one for metallurgical research work, in the 
basement of old Bushey House, and the other a group of 
laboratories in which, in addition to investigations and 
research, a large amount of routine work is done. There 
are many refinements in connection with pyrometers and 
other heat testing arrangements. Some of these, in- 
cluding a quenching arrangement, were the only matters 
alluded to by the author in his summary, and there was 
no discussion. 

The President then called upon the Secretary to 
announce the awards from the Carnegie fund for the 
year. These for work of former years. included the 
Carnegie gold medal awarded to Dr. Carl Benedicks, 
of Upsala, while the reports of the eight current 
holders of the scholarships were found to be of 
sufficient merit to be published in full in the Jowrnal of 
the Institute. For the present year five scholarships. of 
£100 each had been awarded to Mr. T. Baker, of the 
New Vanadium Alloys Company’s Works at Llanelly ; Mr. 
R. Bohler, formerly of Kapfenberg Steel Works in Styria, 
but now in America; Mr. Walter Giesen, of the Monterey 
Steel Works in Mexico; Mr. E. Preuss, of the Testing 
Works of the Technical High School of Darmstadt; and 
Mr. L. Revillon, head of the laboratory of Messrs. De Dion 
Bouton and Co., of Puteaux. The President then pre- 
sented the medal to Dr. Benedicks in a short address, 
dwelling particularly on his work in connection with the 
constitution of steels, the phenomena accompanying 
cooling, and other intricate matters. The awards showed 
the cosmopolitanism of the Institute, the candidates com- 
ing from localities as far apart as South Wales, 
Mexico, and Darmstadt. 

The next paper, on the “ Pyrometric Installation in the 
Royal Gun and Carriage Factories at Woolwich Arsenal,” 
by Mr. Wesley Lambert, was, in the absence of the 
author, read in brief abstract by the Secretary. This, 
like Mr. Rosenhain’s, was a long detailed description of 
the recording pyrometers adopted at Woolwich in connec- 
tion with the reheating and other furnaces employed in 
the different operations concerned in the manufacture of 
heavy ordnance. The instrument used is uniformly the 
Le Chatelier thermo-electric couple, which has entirely 
superseded the many different instruments of other kinds 
used at former periods. The recording instrument is 
the Holden modification of the D’Arsonval dead-beat 
galvanometer, which, in connection with the photographic 
recording instrument made by James Pitkin and Co. from 
Colonel Holden’s designs, is placed in a dark room adjoin- 
ing the metallurgical laboratory, connections by cables 
being made with the different furnaces, rather more than 
fifty in all. Two of these recording instruments are in 
constant use day and night, and are regarded as the 
standard instruments of the department. A _ special 
apparatus is assigned for critical temperature deter- 
minations. 

In the discussion Mr. Rosenhain criticised the methods 
of temperature measurement by deflection used exclu- 
sively by the author, which, although convenient, were 
liable to serious errors on account of the zero creep in 
the D’Arsonval galvanometer, and suggested the use of 
the Campbell bi-polar galvanometer, which was free from 
that source of errors. He also suggested that more 
efficient protection of the thermo-couple from furnace 
gases was necessary. Mere annealing did not remedy 
defects once set up. When properly protected the indi- 
cations of a thermo-couple were found to be remarkably 
constant. 

Mr. Gledhill considered that pyrometry was now quite 
as important as any other matter connected with steel 
making to those who were engaged in the manufacture of 
heavy forgings for ordnance or other purposes. He had 
had much pleasure in investigating the plant described 
by the courtesy of Colonel Holden. Even with the best 
pyrometers, to get the absolute uniformity called for by 
the authorities in large gun forgings which differed con- 
siderably in thickness at different parts in their length, 
was an extremely difficult matter, and could only be 
arrived at by constant and daily experience. A practical 
check over this more delicate instrument was the Sie- 
mens water pyrometer, which in the hands of workmen 
gave fairly accurate results. 

Dr. Carl Benedicks asked if there were any means of 
controlling the temperature of the cold-junction. This 
was a matter of considerable importance, but he did not 
find any notice of it in the paper. 

Mr. W. H. Hatfield drew attention to a difficulty in 
calibrating thermo-electric pyrometers, owing to differ- 
ences in construction, some makers enclosing the 
thermo-couple in a silica tube, while others used an iron 
casing. He had known an instrument of the former kind 
to indicate 50 deg. higher than when it was enclosed in 
an iron tube. He believed the conductivity of the iron 
tube was the cause of the trouble. 

Professor Turner alluded to the difficulty of reading 
pyrometer indications directly and the necessity for fre- 
quent calibration. This must, of course, be done under 
exactly similar conditions, the couple being in the same 
condition as regards exposure or covering as that in 
which it was intended to use it. 

The author being absent, it was announced that his 
reply to the points raised in the discussion would be 
made in writing; and after passing a vote of thanks, the 
last paper on the list, on “The Utilisation of Blast Fur- 
nace Slag,” by Chevalier C. von Schwarz, was read by 
the author. This, after. noticing some .of , the . earlier 
applications of blast furnace slag by. moulding it into 
bricks and conversion into cement by different inventors, 
proceeded to describe a new form of, the latter applica- 
tion called, after the name of: its inventor, the Colloseus 
process. This depends upon the disintegration of the 
slag as it flows from the furnace by solutions of alkaline 
salts, including in that term alum, sulphate of magnesia, 





and nitrate of lime, which are injected as a finely divided 
spray by a rotating hollow drum of cast iron carry- 
ing a large number of radial projections externally, which 
break up the current of slag and propel the cooled and 

ulverised material against the enclosing casing, whence 
it falls through a hopper into a bogie truck placed below 
for removal to the grinding mill. This is an ordinary 
ball mill with a Mumford and Moody ore sizing arrange- 
ment. The finished material showed only 12 per cent. 
residue on a sieve with 30,000 meshes to the square inch. 
The slag is converted into a useful cement without any 
further addition of lime, but no details of the results 
obtained were given, other than the statement that in 
the original form the process was a failure, but the 
arrangements described have rendered it a success. 
There was no discussion, and the business of the meeting 
then terminated with the usual votes of thanks, the 
President reminding the members that the autumn meet- 
ing would be held in Middlesbrough, where they ex- 
pected them to come by hundreds. 

A final paper by Mr. Law, on “ The Application of Colour 
Photography to Metallography,” was for convenience taken 
in the Council Room, where facilities were obtainable for 
lantern illustrations. The author, following the method 
of slightly oxidising microscopic sections by heating 
them, when the different constituents, by the unequal 
thicknesses of the oxide films produced, developed 
different colours, has succeeded, by using the ortho- 
chromatic plates of Messrs. Lumiére, of Lyons, to 
obtain a photograph in colour on a single plate by 
one exposure. This is treated in a manner exactly the 
reverse of the ordinary photographic process, the reduced 
silver being dissolved out by an acid permanganate solution, 
the unaltered silver salts being blackened by exposure to 
light and subsequent development. The result, therefore, 
is not a negative, but a positive image showing all the 
colour of the original by transmitted light. The work in 
the dark room requires only about three minutes, most of 
the operations being carried out in full daylight, and the 
photograph can be taken, developed, dried, and mounted 
as a lantern slide in less than an hour. 

A large number of slides were then shown in illustra- 
tion of the paper, and on its conclusion the thanks of the 
meeting were given to Mr. Law, on the proposition of Mr. 
Stead, the President hoping that he would allow some of 
the slides to be added to the metallurgical exhibits at the 
Franco-British Exhibition. 

The meeting then separated to meet again at Middles- 
brough in September next. ‘ 

The annual dinner held in the Hotel Cecil was as usual 
a great success, marred only by the fact that on account 
of the size of the room required to accommodate the 
large company it was extremely difficult to hear several 
of the speakers. The speech of the evening was that 
delivered by Sir Edward Grey, who covered a variety of 
topics. The politics of industry, he said, were to-day 
intimately concerned with the relations between em- 
ployer and employed, and those relations depended on 
the conviction among both employer and employed that 
they were each of them essential to the prosperity of the 
industry with which they were concerned. Their com- 
munity of interest was fundamental, the divergence of 
their interest was superficial, but it was too often the 
case in life that the superficial was more obvious than the 
fundamental, and what they wished to promote to-day 
was that that feeling of community of interest between 
employer and employed should be brought home, not 
merely to the intelligence of the country, but to the feel- 
ing of the country. Touching upon another subject, Sir 
Edward Grey said increased taxation diminished the 
profits of industry, and. borrowing took away the capital 
which was one of the springs of industry. But for them- 
selves he would emphasise this—that desirable as it was 
that expenditure on armaments should be reduced—de- 
sirable for every nation—one nation was helpless without 
the other. The Government realised, much as. they 
wished to reduce expenditure, that. our naval expendi- 
ture, in particular, was and must remain dependent upon 
the naval expenditure of other countries. They were 
ready to meet other nations in discussion if the latter 
would equally admit that interdependence. But for us 
our Navy was a purely defensive force, and for that reason 
an essential force, for if ever our naval position fell to 
such a point that it was unable to cope with any probable 
combination that might be brought against it, it would 
not be merely our prosperity that would be at stake, but 
it would be our very independence and integrity. 








Marine O1t ENGINE Set.—We are asked to.state that the 
Crossley marine oil engine illustrated on page 532 of our issue of 
May 22nd is coupled to an “Ideal” reversing gear, made by 
Dickinson .and Burne, Limited, of Guildford, and that it drives a 
solid propeller through this gear by means of which the direction 
of rotation may be reversed when required. 


THE INSTITUTION OF CrIvIL ENGINEERS.—The Council of the 
Institution of Civil Engineers pro to award annually a prize 
to be called the Indian Premium to the author, being a corporate 
member of the Institution in practice in India, of the best paper 
received during the year on a subject connected with Indian 
engineering. This special award, which, when made, will be irre- 
spective of any other recognition of the merits of such paper 
which the Council may accord to it in the ordinary course, is 
derived from the proceeds of certain trust funds conveyed to the 
Institution on the closing of the Royal Indian Engineering College, 
and will be of the value of about £33 annually. The Council 
further propose that the income of a legacy of £1000 bequeathed 
by the late Mr. L. F. Vernon-Harcourt to the Institution be 
_— in general accordance with the testator’s wishes, to pro- 
vide for a biennial lecture on some subject relating to rivers, 
canals, or maritime engineering, to te delivered before meetings of 
students of the Institution in London, and before such of the pro- 
vincial Associations of Students as the Council may determine 
from time to time. The Council recently have accepted, on 


‘behalf of the Institution, a legacy of £1000, bequeathed by the 


late Mr. F. W.. Webb, to be applied to establish a ‘‘ Webb Prize,” 
to be awarded by the Council once in every threeyears, or oftener, 
as the Council may think fit, for the best paper submitted to the 
Institution on ‘‘ Railway Machinery,” or upon -some_ branch -of 
railway machinery which may be prescribed by the Council. 
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the internal 2:1 above low water and 8:2 below low | goliath provided with two hydraulic rams, each cq bh 
HAVRE PORT WORKS. water. The superstructure consists of a masonry wall | of lifting 50 tons—Fig 11. The goliath deposite the 


No, I. 

In our issue of October 11th, 1907, we published an 
illustrated description of the Port of Havre, with special 
reference to the scheme of future development which has 
recently been approved by the municipal and State autho- 
rities. In the present article we shall describe in more 
detail the construction of the new piers or break- 
waters, the deep water quay and the Florida Lock, which 
form the principal items in the scheme of improvement 
sanctioned in 1895, and now practically completed. 

The law of March 19th, 1895, as subsequently amended, 
provided for the construction of: (1) Two piers forming a 
new outer harbour. (2) The dredging of the new outer 
harbour and the new western channel to a depth of 6 m. | 
below zero.* (8) The construction of a new entrance lock | 
giving access from the old outer harbour to the Bassin de | 





founded on the rubble mound at a level of + 1°50 m. 
The base of the superstructure is formed by a course of 
masonry blocks, built on shore, and set in place after 
seasoning. Then blocks are laid with an interspace of 
from 0°60 m. to 0°70 m., which is filled in with concrete ; 
the width of the block foundation is 7°5 m. The blocks 
measure 4°0m. X 3°2m. X 2°0m., and weigh about 
62 tons. The masonry superstructure, which is built in 
situ, is 5*O m. wide at the deck level, the side walls battering 
lin 10. A parapet wall 1°3 m. thick and 1°5 m. high is 
formed on the sea face. Ladders are fixed at intervals of 
150 m. both on the inside and outside faces of the walls. 
On the inside face rings and bollards are fixed at intervals 
of 50m. Gun emplacements are constructed in the pier 
heads, and lighthouses erected on their extremities. 
We shall show a view of a portion of the pier superstrtc- 
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Fig. i—THE PORT OF HAVRE, SHOWING NEW WORKS 


Eure and the Bassin Bellot.+ The total cost of the 
works executed since 1896 is approximately £2,500,000. 
New Entrance Piers. 

The two piers have been constructed to the north and 
west of the new outer harbour—Fig. 1. The north pier 
commences near the seaward or western end of the 
Boulevard de Strasbourg, and extends in a S.S.W. direc- 


tion for a length of about 850m. The inner portion of | 


the pier, or a length of 200 m., is founded on a concrete 
base ; the outer or remaining portion, 620 m. in length, is 
constructed on a rubble base. The pier terminates in a 
head, 30 m. in length, constructed on a caisson founda- 
tion, 30m. long and 16m. wide, carried to a depth of 
—12°8m. The south pier runs approximately N.W. and | 
S.E. It is 800m. long with an extension of 75m. in a 
N.N.W. direction, terminating in a head which, like that 
of the North Pier, is founded on a caisson 30 m. long, 
16 m. wide, carried to a depth of — 12°8 m. 

The two piers are founded at varying depths, in the | 
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Fig. 2—CROSS SECTION OF PIERS—INNER PORTION 


case of the North Pier between + 4°0m. and —4°0m., | 
the corresponding levels in the South Pier varying between | 
— 2°0m. and — 4°5m. 

The concrete foundation for the inner portion of the 
North Pier was constructed by tide work at low water. 
This foundation is surmounted by a masonry wall with deck | 
level at + 10°15 m. The hearting of the rubble mounds | 
forming the foundation of the other portions of the piers | 
consists of stones ranging from 40 kilos. to 1000 kilos. | 
weight, averaging 200 kilos. The hearting is covered | 
with stone blocks ranging from 1000 kilos. to 5000 kilos., | 
averaging 2500 kilos. Where the foundation is above | 
— 2-0 m. this rubble mound is covered externally with | 
rough stone blocks ranging from 5000 kilos. to 10,000 | 
kilos., averaging 7000 kilos.—Fig. 2. When the founda. | 
tion is laid at levels below — 2-0 m., the outer covering is | 
of concrete blocks weighing 36 tons—Fig.3. The external | 
talus has a slope of 3 horizontal to 2 vertical, and | 


* The zero referred toin this article, and shown on the plans of the har- 
bour works, is the “‘ Zéro des Cartes Marines,” and is 0°3m. below the level 
of lowest equinoctial spring tides, or about 1 m. below low water of ordinary | 
spring tide, and about 43m. below mean sea level at Havre. The rise of | 
ordinary spring tide is about 785m. above zero. It is intended to dredge | 
the, whole of the outer harbour to a level of 9 m. below zero. | 

f A general plan of the harbour and docks and further particulars are | 
contained in our article of October 11th, 1907. | 


Valéry-en-Caux. 


ture in course of construction in our next issue. The 
engraving in Fig. 4 shows the air-locked shaft on the 
pier head caissons. : 

Work yard.—In order to provide shelter for the floating 
plant used in the construction of the works, an open 
basin was formed on the north side of the new outer 
harbour, in the angle between the root of the North Pier 
and the shore to the south of the Batterie des Huguenots. 
A slip was constructed on the west side of this basin for 
use in launching the concrete and masonry blocks. To 
form a work and block yard the area surrounding the 
open basin was filled in with débris obtained from the 
cliffs at Cape La Héve ; 320,000 cubic metres of material 
were used for this purpose. 

Materials.—Very little material of suitable quality for 
the work was to be obtained locally, and most of the sand 


| for mortar was brought from the foreshore between 


Cherbourg and Barfleur and from the quarries of Vigneux, 
near Paris; the shingle came from the beach at Saint 
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Fig. 3—-CROSS SECTION OF PIERS—OUTER PORTION 


The stone, rubble, and rough ashlar 
was obtained from granite quarries near Cherbourg and 


| Barfleur, and from the limestone quarries of the Vallée 


Heureuse, near Marquise. The dressed granite came 
from Diélette—Manche—and Laber, near Brest. The 
quantities of materials used in the work are as follows :— 
Sand tein sabe’ yee: abs. Stage QD AU RS cok 
Stone for ordinary masonry and shingle 


for concrete. 140,000, “i 
Stone for face work 13,000 —,, + 
| Dressed granite ... ... ... 600, 
Rough rubble for foundations 287,000 tons, 


The rubble stone was brought to Havre by four steam 
i which discharged the blocks directly on to the 
work. 

Plant.—The plant employed on the works included two 
cranes at the work yard, one of 2 tons and the other of 
5 tons; five lighters, two floating pontoons for mixing 
mortar, fitted with Deville and Chatel mixers; one steam 


| tug of 150 horse-power; and one steam launch for carry- 


ing workmen to the south pier. 

Goliath.—The masonry blocks, weighing 62 tons, and 
the 32-ton concrete blocks were built in the blockyard. 
The blocks were allowed to season for two months before 
use and were moved in the block yard by means of a 





blocks on a carriage which conveyed them down th 
launching slip-and under water so as to enable the block. 
setting pontoon to lift them. : 

Block-setting machine.—The carriage bearing th 
block was lowered over the slipway by means of a specially 
designed winch worked by a gas engine of 8 horse. power 
Each block setting machine—Fig. 12, page 560—consisteg 
of two steel pontoons rigidly connected by four stee| arched 
frames placed transversely, the span between the pon- 
toons being sufficient to take the largest block. The stee] 
frames connecting the pontoons carried two hydraulic 
rams, each of 50 tons lifting power, for the purpose of lift. 
ing the blocks off the transporting carriage and lowering 
them in the water up to a depth of 6m. The two block. 
setting machines employed on the work together laid 
400 blocks of 62 tons each, and 1620 blocks of 36 tons 
The work of block setting was frequently interrupted 
both by rough weather and the strong river current. 

Cost.—The total cost of the two piers amounted to 
about £400,000, which is equivalent to an average cost of 
about £71 per linear foot of pier. This figure does not 
include the cost of the pierhead lights and batteries and 
of the reclamation at the root of the North Pier. The 
contract for the work was placed with M. Beynel in 1896 
with whom was afterwards associated M. Vigner. The 
work of constructing the piers was only finally completed 
this month. 

Tae Deer WatTeER Quay. 

The construction of the deep water quay in the outer 
harbour was undertaken with the object of providing 
berths for the largest class of transatlantic steamships 
accessible at all states of tide. The contract for this 
section of the harbour works included :— 

(1) The construction of a quay on the south side of the 
outer harbour and adjoining at its eastern end the new 
Florida Dock. The length of the quay is 500 m., and the 
berth in front of it is dredged to a level of —9:0m., 
which is equivalent to a depth of 9°3 m. at lowest 
equinoctial tides. The quay surface is at a level of 
+9°5 m. 

(2) The construction of two walls, one on the river side 














Fig. 4—-AIR LOCK ON PIER HEAD CAISSON 


of the quay space, 405 m. long, called the south wall, and 
the other a cross wall on the west end of the quay 65 i. 
long. The space between these walls and the quay wall 
provides a site for the harbour and railway station now 
under construction. The coping of the south wall js at 
+10°5 m., and that of the west wall varies from 
+ 10°15 m. to + 9°50 m. 

(3) The construction of a masonry cofferdam, called 
thé south-west wall, 402°5 m. in length, connecting the 
deep water quay with the S.E. extremity of the South 
Pier.* 

(4) The demolition of quays and other works on the 
site and to the north of the new deep water quay. 

Quay wall.—The quay wall is founded on fourteen 
steel caissons sunk by compressed air to a level of —12°4 
m. (Figs. 6 and 7) or 3°5 m. below the dredged level in 
front of the quay; the caissons weigh approximately 
2300 tons. The five caissons at the eastern end of the 
wall were erected for sinking in a trench excavated for 
the purpose on old reclaimed land, forming part of the 
harbour works. The other caissons, nine in number, were 
sunk in the foreshore, the level of which varied from 
+3°0m. to + 1°0 m., and were erected on slips con- 
structed at the old south breakwater. Before launching 
the caissons were ballasted as necessary with concrete, 
and when placed in the water were towed into place and 
sunk. The sea bed was levelled to receive the cutting 
edge before a caisson was placed in position for sinking. 
The caissons varied in length from 85°‘0m. to 40°65 m., 
and all were 12‘0m. in width and 8°5m. deep. With the 
exception of the two end caissons they were rectangular 
in plan. Each caisson was surmounted by a steel shaft 
terminating at its head in an air lock; compressed air 
was supplied by a battery of four duplex compressors, 
double acting, driven by an electric motor of 100 horse- 
power. The two delivery pipes were each 100mm. 


* This ten:porary wall or cofferdam will be removed to form an entrance 
to the future harbour extension on the south side of the existing docks, 
See plan, October 11th, 1907. 
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jameter. 
. m. between the ends. 


The caissons are sunk with an interval of | unloading was simplicity itself. In the middle of the 
The spaces between | harbour bolts would be withdrawn in the stern of the vessel, 


0°5 - . 
about f the main caissons were excuvated by means | and when it had sailed away there was the cargo, which as 


the ends 0 
of a 
in plan, 
lifting powe 


suspended by four screw jacks, each of 30 tons 
r, placed on timber scaffolds resting on the 
masonry at the end of the large caissons, as shown 
in the “engraving, Fig. 10, where the shaft and air 
jock of one of the sealing caissons can be seen in 
the foreground. A groove was formed at each end of 
the large caissons into which the sides of the small 
caisson fitted. The latter was sunk to a level of —12°0m., 
when the cavity was filled with cement concrete, the 
raisson being wi 
pga oe layers of concrete were deposited to a level 
of + 1'0m., above which the continuous masonry of the 
quay wall was constructed in the open. — 
The working chambers of the main caissons, 1°9 m. in 
height, were filled after sinking with lime mortar deposited 
under compressed air. Above the air-tight floors cement 
concrete is laid for a width of 3°0m. against the quay 
face of each caisson, with lime concrete in rear of it for a 
depth of 1°6m. Above the caissons the wall face is 
battered 1 in 20 between the levels of —9°Om. and 
+1:0m. The face is of axed granite masonry backed 
with granite rubble masonry in cement mortar to a 
thickness of 1°25m. Above the level + 1°0m. the face 
batters 1 in 10, and is similar to that of the lower part of 
the wall up to + 7°0 m.; above that level the face is of 
axed granite in cement, with a coping of dressed granite 
0°45 m. deep, and 0°75 m. wide. Behind the face masonry 
the hearting of the wall consists of limestone and sand- 
stone rubble in lime mortar, exceptin the case of portions 
of the rear offset masonry, which are in cement mortar. 
The thickness of the wall at the base is 12°0 m., and at the 
coping 2°75 m. Other dimensions are shown in Fig. 6. 

The bollards, twenty in number, are of cast steel, and 
are secured to foundations of granite rubble. 

South and west walls.—The end or west wall is partly 
founded on a caisson sunk by compressed air to a level of 
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— 91 m., measuring 24°5 m. long, 9°0 m. wide, and 
30m. deep. The junction between this caisson and the 
last of the quay wall was made by means of a small 
movable caisson. The remaining portions of the new 
wall and the south wall are founded on the foreshore. 
Details of construction will be seen in Figs. 6 and 8. In 
rear of the south wall is a stone-faced parapet, 2°1 m. 
high, which serves as a screen to the quay face on its 
harbour side. Between it and the south wall is a clear 
gangway, 4°0 in. in width. 

South-west wall.—The cofferdam or south-west wall 
connecting the quay with the south pier is constructed on 
a similar foundation—Fig. 9. The bottom course in all 
three walls consists of cement concrete, 0°8 m. to 1°0 m. 
thick, carried to a level of + 2:0m. The concrete is 
deposited between lines of sheet piles on the water faces, 
and piles and horizontal planking on the land faces. The 
foundations are pechentek by stone rubble deposited on the 
exposed faces. 

Materials.—The materials used in the construction of 
the walls included :— 

Cubic metres. 
Sandstone and limestone rubble from Sandou- 


ville Siskel Gha peniiaee Ska. Nave sete oe 80,000 
Granite rubble from Roubarit 9,000 
Dressed granite _,, ante i eral ce rile “tag 3,000 
Broken stone for concrete from Vatteville ... 22,000 
Pit sand and crushed stone for mortar 46,000 
Sand from Deauville a page oa 12,000 
Honfleur bricks, number . 2,700,000 


Cost—The contract for the work was placed with 
MM. Vigner and Schneider et Cie. in December, 1908, and 
it is expected that the work will be completed in August, 
1908, the total cost being £408,000. 








FISHGUARD. 


A FEW years ago the industries of Fishguard were on a 
Very small scale. Vessels of little tonnage would come into 
the harbour with coal or limestone, and the method of 


gmall movable caisson measuring 4°40 m. x 2°40 | soon water 
| colliery workings in the anthracite soon made Fishguard of 


thdrawn by means of the screw jacks | 


Deep Water Quay and South Wall. 
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soon as the water subsided was cleared away by carts. The 


importance, but little was done until the Great Western 
authorities saw the great possibilities of the little harbour as 
a rival to Queenstown, and a connecting link with the Ross- 
lare Railway on the west side of the Chaunel. Since 
these revelations the transformation scene has been one of 
great industry. Massive quays now meet the eye ; the moun- 
tains have been scarfed, breakwaters constructed, and since 


| the start, a few years ago, up to the present fully two 
| millions sterling have been expended, and a Bill before 
Parliament for powers to construct another breakwater shows | 


that the full scheme in connection with Fishguard, the Ross- 
lare Railway, and the arrangements for making of a house of 
call for American passengers is in fair development. 

The new breakwater will be more than a mile in length, and 
the design is that it shall enable the largest steamer afloat, such 
as the Mauretania, to ride at anchor at all states of the tide. 
Several acres of the Jow beach between Goodwick and Fish- 


breakwater, beginning on the foreshore, will stretch out into 
the bay. The works will almost entirely enclose 175 acres of 
deep water. The 55 acres of foreshore will be utilised for 
sidings, warehouses, &c. 


tion. It has a depth of water of 30ft. at low water, and like 


the Irish boat quay, will provide for dealing with passengers, | 


goods, and cattle traftic. It is to be equipped with 3-ton and 
39-ewt. movable electric cranes, and separate pathways leading 
frm it t» the station and cattle pens. The ocean quay and 
its approach from sea and land are perfectly sheltered by a 
parapet 30ft. above high water constructed on the breakwater. 
Che full scheme includes an arrangement of berths on the 
same lines, having 40ft. depth at low water, with wharves 
1500ft. in length. 

Close at hand is St. Bride’s Bay, and geologists state that 
underlying coal workings are certain in the future to be 
worked, and the district become one of great importance, the 
anthracite being of the finest kind. As regards the trawlers, 
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guard cliffs are to be reclaimed from the sea, and the new | length from 30 pages to 47. 


cast iron rails of the early tram-roads, cover Plates X. and XI., 


concluding with photographs of models of cranes, shear 
legs, &c. 

A large part of the new catalogue is, of course, reprinted 
from its predecessors corrections having been made in several 
cases, but about one-fourth refers to exhibits which have not 
been mentioned before. Much of this, as might be expected, 
is taken up with the subjects of most importance at the pre- 
sent time, such as electric machinery, the petrol engine and 
its applications, and the steam turbine. An admirable 
description of a motor car frame and engine, of the live 
driving axle variety, is given. It really applies to a working 
model, made by Messrs. T. and C. J. Coates, of Wallington, 
in 1904, from drawings prepared in the Museum. This 
model is quite a work of art. Its working parts can be 
moved by a handle outside the case containing it. 

The chapter on locomotives is divided into Parts I. and II., 


| the former referring to road, the latter to rail traction. 
| Part I. is just the same as in the 1901 edition, with the 


motor car description just mentioned in addition, but Part IT. 
has received much new matter, having been extended in 
This forms a very able résumé 
of the history of the subject, as illustrated by the drawings, 
models, and original engines in the Museum, and is carefully 
arranged in chronological order. In the description, however, 
of Trevithick’s locomotive, 1804, it should be noted that Mr. 


: : | Webb’s model of it is more or less conjectural, no certain 
The first length of the ocean quay is now nearing comple- | 


proof existing that any of Trevithick’s drawings exactly 
represent the engines he made. The 1804 engine can hardly 
have weighed only 5 tons in working order, as it had a cast 
iron boiler 6ft. long by 4}ft. in diameter, and about an inch 
thick, besides a cylinder of no less than 4$ft. stroke, and 
four spur wheels in addition to the carrying wheels. 
Trevithick’s own authority exists for the statement, but it is 
uncertain if he ever really weighed it in what we now call 
running order. The line on which it ran did notgo, as stated 
on page 66, from ‘‘ Penydarran to Merthyr, a distance of 
about nine miles.’’ Penydarran closely adjoins Merthyr ; the 
tramroad went down the east side of the Taff Valley toa 
point on the Glamorganshire Canal called Navigation, or the 
Navigation House, frcm an inn of that name which is still 
there. It is close to the present Abercynon Station of the 
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Figs. 6, 7, 8 and 9—DETAILS OF QUAY WALLS 


i fleet is now stationed there, and the railway connection 
with the Midlands is complete and well worked. 





THE SOUTH KENSINGTON ENGINEERING 

COLLECTION. 
THE issue of a new edition of the catalogue of the mechanical 
engineering collection in the Science Division of South 
Kensington Museum is always an interesting event to the 
many students and amateur engineers who frequent the 
galleries. After an interval of six years a new, making the 
fourth edition of Part I. of the above has recently been brought 
out. Nothing more concisely shows the growth of the collec- 
tion than the increasing number of pages in the various 
editions. 
second, 1896, 203; the third, 1901, 298, and the fourth ex- 
tends to 419. 


Until now there have been no illustrations in any edition, | 
but with the new one a supplement is given, comprising | 


twelve plates of the most interesting exhibits. Each plate 
contains from five to eight small engravings reproduced from 
photographs, the number of the page in the catalogue where 
the description may be found being appended to each. Amidst 


such a bewildering number of objects as there is now in the | 


Museum, representing almost every branch of human know- 


ledge, it has naturally been difficult to choose photographs | 


that will appeal to all; but, on the whole, the task has been 
very ably carried out. A list of the contents of each plate is 
given opposite Plate I. Roughly, the latter comprises the 
early beam engines, from Newcomen to Boulton and Watt, 


followed by modern horizontal and vertical engines, with | 
| some examples of steam turbines. 
| both in elevation and plan, is givén, whilst Plates V. and VI. 
| are mainly devoted to locomotives.. The historical sequence of 


these small engravings extends from ‘‘ Puffing Billy,’’ 1813, 
through the old Rainhill heroes of 1829 and Bury’s and 
Crampton’s engines to a De Glehn and Du Bousquet four- 


cylinder six-coupled bogie engine, built for the Western | 
Early and late stationary boiler | 


Railway of France in 1901. 
practice are shown, some examples of gas engines, and several 
forms of dynamos. Indicators, old forms of bicycles, and the 
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The first, published in 1894, had 180 pages; the | 


A petrol motor car frame, | 
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Taff Vale Railway, and would be about nine miles from 
Penydarran. Some other errors have, unfcrtunately, been 
copied from the 1901 edition. For instance, it is stated that 
Blenkinsopp’s rack-rail engines ran at Leeds for about 
eighteen years, or till one of them blew up about 1830. This 
explosion, the second which happened amongst them, occurred 
on February 12th, 1834, and the engines ran for at least 
another year after that. Again, it should be 11 miles to 
Kccles, not 15, that the ‘‘ Rocket ’’ took Mr. Huskisson after 
his accident. The Forth-street Works, at Newcastle, were, 
moreover, on the north, not the south side of the Tyne. We 
never heard of the Pennsylvania and Reading Railroad— 
| perhaps the Philadelphia and Reading Railroad is intended. 
| Sir Daniel Gooch was not made a baronet for some years 
| after his connection with the Great Western Railway 
| locomotive department had ceased, so that it is scarcely 
correct to ascribe inventions to him under his later appel- 
lation. On the other hand, several errors in the 1901 
edition have been put right. 

The chapter on valves and valve gear has been considerably 
added to and brought up to date, this branch having received 
many important additions. It is now a very complete 
epitome of the subject. The description of Walschaerts’ 
| gear has been re-written and improved, and full details of 
the invention given. Such matters asgovernors, lubricators, 
and packing receive additional illustration. An admirable 
chapter on boilers begins with particulars of the haystack or 
balloon boilers formerly so much used in the Black Country, 
a model of one having been added to the collection. At the 
other end of the historical scale Niclausse and other water- 
tube boilers are treated of. The petrol motor with magneto- 
electric ignition, of which there is a working example, has 
been described. 

Few subjects have met with greater increase of attention 
than that of permanent way, the matter devoted to which 
| is nearly doubled in length. The historical value of this part 
of the collection is probably unequalled, a number of models 
and original objects having been added. This applies also 
to the department of rolling stock. However, it is impossible 
to touch upon every subject represented in this wonderful 
storehouse of information, which may be expected to show 
| still further development when the buildings just finished are 
| brought into use. 
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In describing the flip fixp in our last issue, it was men- 
tioned that as the arms turn in opposite directions the 
wind pressure on them is balanced by means of central 
bevels. This will be quite clear from an inspection of 
the drawing, Fig. 9, showing the general arrangement of 
the machinery, and Fig. 8 shows the pressures on the arms 
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Fig. 8-WIND PRESSURES 


at various positions. It will be seen that the motor is placed 
upon a platform between the two arms, the switch gear 


being enclosed in a cabin above the motor, as previously | 


described. The motor is shunt wound, and is capable of 
developing 100 horse-power at a speed of 500 revolutions 
per minute. The power is transmitted from the motor 
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Fig. 7—DETAILS OF THE DRIVING GEAR 


by means of a vertical shaft to the central bevels above, | means of worm gearing running in oil, the worm being 
from which it can be seen that if the wind pressure on | provided with ball thrust bearings. The method of 
the two arms is equal no load due to wind pressure comes | transmitting the power from the central bevels to the 


t7'shate 26'72" long overall 


CL Railto A 


carey fochey 


“Tue Exciverr™ 
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Fig. 10O—DIAGRAM OF CONNECTIONS 


|on the motor, whereas if the wind pressures are unequal wheels which carry the arms is quite obvious from 
| the difference only is taken by the motor. The lower|an inspection of the general arrangement. There 
‘end of the vertical shaft is coupled to the motor by|is a train of gear wheels on each side of each 
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sevolution per minute. From the central bevels 


the power is transmitted through the differential gear to 
the four driving chains which drive the sets of gearing 
on each side of the trestles. The positions of the differen- 
tial gears, which, as explained last week among other 
things, are used to equalise the wind pressure stresses on 
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the gearing on each side of the arms, so as to avoid 
twisting, are to be seen on the general arrangement draw- 
ing; and another drawing, Fig.7,is also given showing the 
details of the differential gears and balancing bevels. 
The teeth on the bevels of the differential gears are cut 
out of the solid. The teeth are to Brown and Sharpe’s 
proportions, with involute faces having an angle of inci- 
dence of 14°5deg. The maximum pull on the driving 


| the brakes are shown in the general arrangement. 
brake shoes are of poplar wood, and the levers to which | 
The solenoid plunger | 
magnets of these brakes gives a pull of 651]b. with | 
| 125 volts on the terminals of the coil and with the 


| 1s between 2in. and 3in. 


the large wheels carrying the arms making ‘21 drawing, Fig. 7, showing details of gear one of the four | 


electro-magnetic brakes are shown. The principle is self- 


| explanatory. Each brake wheel is of cast iron, 34in. in | 


diameter by 4}in. wide between flanges. The positions of 
they are attached are of steel. 
plunger in the outer position. 


The stroke of the plunger 


protected from the weather, as they work in the open air. 


| They are provided with dashpots, which allow the 
weights to be lifted quickly, but only allow them to | 


go down slowly. Locking gear is used for locking the arms 
when they are in the stopping position or when just above 
the hydraulic buffers, A drawing, Fig.9,is given showing the 
details of this gear. 
are fixed, and levers are pivoted near the hydraulic 
buffers. These levers carry similar teeth at their upper 
ends which fit into those fixed to the arms. When the 
arms come to rest the vertical levers carrying the teeth 
are pushed forward, and a horizontal link arrangement 
slips behind the teeth on the arms; then the teeth are 
drawn closely together by the hand wheels, as will readily 
be understood from an inspection of the drawings of this 
gear. It is obvious that for a purpose of this kind, this 
locking gear is far preferable to a pin fitting into a hole, 
since any variation in dimensions brought about by 
changes in temperature cannot prevent the arms being 
locked. 

The electrical arrangements and method of working the 
flip-flap can best be understood from an inspection of the 
diagram of connections, Fig.10. The locking bolts already 
referred to are by the side of the platforms—at X and Y. 
There are also red and green lights at both platforms, and 
also in the driver’s cabin, where the controller and 
other switch gear is situated. The locking bolts and 
lamps are shown diagrammatically. At the platforms there 
are also emergency switches, by means of which the 
arms can be stopped at any time, in the case of acci- 
dent, without waiting to communicate with the driver. 





The | 


| rest at the right point. 


The solenoids are all four in | 
| series on a 500-volt circuit, and they are insulated and | 


At the end of the arms metal teeth | 


the green light switches, so that the green lights cannot 
be re-lighted by closing the switches at X; it also closes 
the remaining switches in the main switch solenoid cir- 
cuit, so that the main or motor circuit is now closed except 
at the contacts in the controller, and it lights the red 
lights, so indicating to the driver that he can start. The 
driver then starts up and runs the trip, sighting arrange- 
ments being provided to enable him to bring the arms to 
Should an attendant, while the 
arms are in motion, improperly close one of the locking 
bolts the machinery will stop, and withdrawing the bolt 
will not re-start the machinery. Should the machinery 
be stopped either by the improper movement of a bolt, 
by opening an emergency switch, by the driver overrun- 
ning and striking a limit switch, or by a temporary failure 
of the current, the machinery can only be restarted by 
bringing the controller handle back to the off position 
and making a fresh start, and this, of course,can only 
be done by the driver. The reason for this can be under- 
stood by reference to the diagram of connections. It 
will be noticed that when the controller is on the first 
step full voltage is put on the terminals of the solenoid 
coil, which causes the plunger to be puiled up with con- 
siderable force, and in this way the contacts are brought 
firmly together. After passing the first step the con- 
troller introduces one of the resistances I or K into the 
solenoid circuit. The amount of resistance introduced is 
such as to reduce the current to an amount which 
will still hold the plunger up firmly, but the magneti- 
sation with this current is not capable of pulling 
the plunger up should it drop through a temporary 
stoppage of current; hence, to pull the plunger up again 
the controller must be brought back again to the first 
step. Thus full voltage cannot be thrown on the motor 
should it be standing with no resistance in circuit. The 
main switch, which is actuated by the solenoid, is pro- 
vided with carbon contacts and magnetic blow-out. It 
is capable of breaking 200 ampéres on a 500-volt 
circuit. From what has been said, however, it will be 
seen that it not required to break the main 
circuit every trip, this being ordinarily done by the 
controller. 

From the foregoing it will be seen that elaborate pre- 
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Figs. 12 and 13—FRONT AND BACK OF HERBERT'S AUTOMATIC TURNING MACHINE 


chains is 1520lb. As may be seen from the general 
arrangement, there are four chain wheels which act as 
jockeys for taking up the slack of the chains. The main 
wheels which carry the arms are about 16ft. in diameter, 
and they are cast in halves, and have cast teeth. Each 
wheel is bolted to the arm with eighty-six bolts 1}in. 
diameter, and sixty bolts lin. diameter, the length of the 
bolts being about 5in. In the case of the large wheels A, 


Limit switches are also provided, which cut off the 
current and set the brakes if the driver overruns the 
correct place, and the hydraulic buffer stops bring the 
arms gently to rest in the event of this occurring. 

When the flip-flap is at rest, with the ends of both 
arms bolted, the switches in the green light circuit are 
all closed, and the lamps are alight. Passengers are 
then taken on. When the car at either end, say, at X, 

















Fig. 14—WORK DONE ON THE AUTOMATIC TURNING MACHINE 


pinions B, wheels C, and pinions D, detail drawing, 
lig. 7, the profiles of the teeth are of special design, 
as may be seen from the separate drawing, Fig. 11, 
showing these wheels and pinions in engagement. It 
was found necessary in these cases to depart from 
Brown and Sharpe’s proportions. 
are used for lubricating the various bearings, these being 


of the “tell-tale” unbreakable fluted iron type. On the | 





Stauffer lubricators | 


is full, the attendant at that end withdraws his bolt. 
This puts out the green lights, and so indicates to the 
attendant at Y that he is ready, and also gives warning 
to the driver. Withdrawing the bolts also closes the 
switches in the solenoid circuit, which actuates the 
main switch, and closes the switches in the red light 
circuit at that end. The car at Y being full, the 
attendant withdraws the bolt at that end. This opens 








cautions have been taken to ensure safety to passengers, 
and even with the most careless handling on the part 
of the attendants it is not easy to picture how any- 
thing very serious can happen. The approximate value 
of the contract is £10,000. 

We now continue our description of exhibits in the 
Machinery Hall, but we are compelled to ‘give attention 
wholly to the British section, for the French side has so 
far made but little progress. 


In Pavilion 11 Messrs. J. H. Dalmeyer, Limited, 
exhibit a stellar photographic instrument of the same 
pattern as that supplied some years ago to the Cape 
Observatory. It consists of a large photographic lens of 
4lft. focal length and 6in. in diameter, mounted equatori- 
ally on a heavy pillar. A telescope parallel to it is set to 
act as a finder, with an eye piece having adjustment in 
the focal plane, and the whole is arranged for driving by 


clockwork. Some _ special photographic cameras 
are also exhibited. Another exhibit illustrates the 


process of manufacture of high -class photographic 
lens. 

On entering the Machinery Hall on the British side one 
of the first stands to be seen is that of Alfred Herbert, 
Limited. Several new machine tools are to be found on 
this stand. One of the most noteworthy is the firm’s new 
automatic turning machine, with self-selecting feeds. 
The name “ automatic turning machine” has been applied 
to machines intended for dealing with articles not made 
from the bar, but from detached pieces, which may be 
castings, forgings, or blanks previously cut off, or even 
for performing second operations on work previously 
produced and cut off from the bar upon a standard 
automatic screw machine. Numbers of machines have 
been made in which the chucking is automatic, the work 
being supplied to the chuck from a magazine, and on 
suitable work occurring in large quantities, they are very 
efficient and satisfactory, but on the ordinary run of 
castings and forgings, where uniformity of size when in 
the rough is difficult to obtain, hand chucking has 
been found generally more satisfactory. The makers main- 
tain that in cases where the work is of any size, and the 
amount of work to be done on each casting is considerable, 
the time required for chucking is such a small proportion 
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of the total time required to do the work that the advant- 
ages of automatic chucking are hardly appreciable, and the 


disadvantages where castings or forgings are irregular are | 
very great. Onthe machine illustrated in Figs. 12 and 13 | 


the work is chucked by hand in an ordinary three-jaw 
ehuck, and it can be placed in the chuck and set true 
as in the case of an ordinary lathe, the remaining opera- 
tions being entirely automatic, and the machine stopping 
at the conclusion of its cycle. It has been found in 
practice that an operator can attend to about the same 
number of automatic turning machines as of automatic 
screw machines, in spite of the fact that the chucking 
is done by hahd, the reason being that the time for 
producing each article averages rather longer for chuck 
work than for bar work, on account of the larger dia- 





Fig. 15—TRANSMISSION TO GEAR BOX 


meters of the work necessitating the running of the 
whole machine at a slower speed than an automatic 
screw machine, and thus allowing the attendant plenty 
of time to get round to each machine in time for the 
chucking. 

These machines are made in two types, the simpler 
being intended for repetition work pure and simple, and 


having cams and feed motion similar to the standard | 


automatic screw machines. The machine illustrated, 


however, has what is termed a patented “ self-selecting” | 


feed motion which renders the machine very universal 
and suitable for work which only occurs in moderate 
quantities and where changes are frequent. The head is 
driven by gearing, and although of similar appearance to 
the standard automatic screw machine, is much more 
powerful, to accommodate the larger work which is dealt 
with. The bearings are of bronze, tinned and lined with 
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| motion. The -patented “ self-selecting "’ feed motion | for motor car and other vehicle tires, of which we under. 


| gives seven feeds to each cam, the changes in feed being | stand the firm make a speciality. Among other exh 
It will be seen from 


made automatically by the machine. 
the illustrations—Figs. 16 and 17—that there are two discs 
fixed to the cam shaft outside the worm wheel. The 
first of these discs carries dogs in two dovetail slots, the 
purpose of these dogs being to change the speed ofthe 


ibi 
there are steel wire rods and an exteasive collection of 
horseshoes; these latter are of various patterns ang 
sizes. 

The exhibits on Messrs. Mather and Platt’s stand show 
that this firm intends to keep well abreast of the times, 


cams from the fast or idle speed to the slow or cutting | A good deal of attention is certain to be attracted to the 


speed, and the function of the second disc is to vary the 
rate of the slow or cutting speed. This dise carries a 
number of dogs corresponding to the number of cams 
whose feed it is desired to vary, and each of these dogs 
| has seven holes in it, in any of which a 
pin can be inserted. As the disc revolves 
the pins on the dogs come successively into 
engagement with the curved faces of a lever 
fixed just above the disc, this lever operating 
a change-feed mechanism of the gear-box 
type. It will be seen that by placing the 
pins in various holes in the different dogs 
the feed can be changed to suit each opera- 
tion as the disc rotates, and to change the 
feed of any one tool itis a very simple matter 
to change the pin corresponding to that feed 
into another hole in the dog. The range of 
seven feeds provided is quite sufficient for 
any work which may be done on the machine, 
but provision is made by means of change 
gears, so that the whole range of feeds may 
be raised or lowered as required. Fig. 14 
shows the range of work for which the 
machine at the Exhibition is intended, the 
parts in question being parts of Messrs. 
erbert’s own manufactures. The draw- 
ings which we give render the construc- 
tion of the feed motion fairly clear. It 
| should be mentioned, however, that the feed 
motion shown in these drawings is only 
adapted for five feeds, whereas the machine 
shown at the Exhibition has seven feeds. 
‘There are also several other changes in detail 
which have recently been made as the result 
of experience which are not shown in these 
drawings, but the drawings are substantially 
correct. 


Visitors to the Machinery Hall who are 
interested in wire ropes will find an excellent 
collection of samples on the stand of W. M. 
Cooke and Co., Limited. The specimens 
shown are of numerous different sizes, ranging from about 
jsin. in diameter to about 3in. Some of the ropes 
are galvanised, while others are of plain steel wire. 
| Specimens of wire rope may be seen suitable for hoists, 


| cranes, ships, well-boring, traction, and ploughing engines, | 


| for colliery work, ropeways, and, in fact, for every con- 
| ceivable purpose. Pieces of rope are also shown which 
| have been in use for a large number of years, and these 
| look in a remarkably good condition. There is one piece 
| of haulage rope which has been in use in a colliery. It 


| 800 brake horse power twin-cylinder two-cycle gas engine 
| with a three-phase generator mounted on the crank shatt 
between the cylinders. Weare told this set will, when it jg 
ready.generate its stated power at.107 revolutions per minute 
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Fig. 17--FEED GEAR OF HERBERT’S LATHE 
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on gas of about 140 B.Th.U. per cubic foot, or, in other 
words, } lb. coal per brake horse-power hour. The gene- 
rator has an output of 2200 volts, 170 ampéres at 25 cycles 
per second, which with a power factor of 0°8 is equivalent 
to 520 kilowatts. Another exhibit of up-to-date character 
will be a 210 brake horse-power Zoelly steam turbine 
coupled direct to a high-lift turbine pump. This set is 
designed to run at 3000 revolutions per minute, and the 
power is given off with steam at 160 lb. pressure when 
working in conjunction with a condenser. The pump is 
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Fig. |G—DETAILS OF HERBERT’S AUTOMATIC TURNING MACHINE 


white metal. The spindle has a total of sixteen speeds, 
two of which are obtained automatically, and it is 
arranged so that it can be reversed automatically. It is 
hollow, so as to permit of drawback chucks and arbors 
being used. The capstan slide has a pentagonal turret, 
fitted with a rigid overhead support to prevent it spring- 
ing. Tools are fitted either in tool holes in the ordinary 
way, or by bolting them to the face, the latter being the 
best for the heavier tools. The capstan slide is adjustable 
into four positions to or from the chuck, so as to enable 
it to be varied to suit different lengths of work. The cross 
slide is wider than on the ordinary automatic, and carries 
an ordinary rough facing tool at the front and a finishing 
tool at the back, and has a relieving motion enabling it 
to be withdrawn from the work after the cut without 
leaving a mark on the face as the tool travels back. The 
cams on the drum are all of the same angle, and are not 
intended to be changed for different classes of work, the 


was put into service in April, 1897, and was taken off in 
June, 1904, it having worked seven years and two months, 
and drawn over a million tons of coal. The amount of 
wear which has taken place is very small. In the show- 
cases containing the specimens of the large wire rupes 
diagrams are placed below the samples which show a 
section of the rope, so that the number of wires in each 
strand, and the number of strands in the rope, may be 
seen at a glance. Photographs showing the various 
departments of the firm’s works at Sheffield also con- 
stitute another interesting feature. Besides wire ropes 
samples of the firm’s various brands of iron are shown 
in the form of round bars, &. There are eight 
different brands of iron supplied by the firm, each brand 
being suitable for its own specific purposes. 
| cases contain nickel-plated sections in iron and steel. 


:T 


Other show- | 


intended to lift 1200 gallons per minute against a head of 
| 400ft. A second pair of high-lift turbine pumps is coupled 
| direct to a direct current steel clad motor placed between 
the two pumps. The motor runs at 1060 revolutions per 
| minute, and is capable of giving out 150 brake horse- 
| power. The two pumps have each six successive cham- 

bers through which the water passes, and are connected 
'in series. They are designed to pump 400 gallons of 
| water per minute against a total head of 720ft. In 
| other words, each of the twelve chambers furnishes 
sufficient pressure to overcome a head of 60ft. This is 
| at a speed of 1060 revolutions per minute; at 1450 
| revolutions the output would be 500 gallons per minute 
| against a head of 1300ft. 








he various shapes of these sections are far too numerous | 


: | to describe, but mention may be made of the fact that | 
necessary variation in feeds being given by the feed | among these there are some samples of steel channel bars | 
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RAILWAY MATTERS. 


Tux Storthing has approved the proposal of the Railway 
Committee to reconstruct the Drammen and Randsfjord Railway. 
and the branch line from Hougsund to Kongsberg at a cost of 
4,340,000 kr. (about £239,000). 

A rrack platform shelter of reinforced concrete has 
been constructed at the main railway station at Nuremberg. The 
reinforced concrete pillars which support the roof are 1 ft. square 
and about 33ft. apart. The roof carried by each row of pillars is 
onft. wide, higher at the edges than in the centre. 


Ir is reported that it has finally been decided to 


ice the construction of a new branch railway line from 





-omme}r 4 ~ 4 5 o 
A coal or Vassourinsky through Maikop in the Kouban district 
to Touapse, a small port about 200 miles from Novorossisk. It is 


also said that the port of Touapse is to be considerably increased, 
and that the harbour is to be adapted for the accommodation of 
ocean-going steamers. This new line will also open up the oilfields 
of the Konban district, about 50 miles distant from Touapse. 


AccorpinG to a Consular report, the Tehuantepec 
Railway is in excellent condition and well equipped with engines 
and rolling stock. A through train with Pullman buffet and 
sleeping cars now runs between Salina Cruz and Cordoba, where 
close connection is made with the Mexican Railway for Mexico 
City and Vera Cruz. The travelling time is now reduced to ten 
hours between Salina Cruz and Puerto Mexico, twenty-two hours 
hetween Salina Cruz and Vera Cruz, and thirty-four hours between 
Salina Cruz and Mexico City. 

A mass meeting of Tyneside railway servants at Gates- 
head last Sunday considered the resolution passed on the previous 
Sunday to strike on account of the reduction of a driver for 
exceeding the speed limit. It was stated that the driver had 
written asking that no further steps be taken on his behalf, and, 
under the circumstances, it was agreed to rescind the resolution. 
A report was read on the negotiations respecting the all grades 
programme, and a resolution carried condemning the Executive 
Council for refusing to support the Committee in its efforts to 
obtain discussion of the programme. 


An extension of the Midland Railway from Mirfield to 
Huddersfield has been decided upon, and the tender of Messrs. 
Hutchinson and Co., of Leeds, for the construction has been 
accepted. The work is'to be commenced at once The new line, 
which will be about 44 miles long, will start by a junction with the 
Laacashire aud Yorkshire line near Mirfield Station. After run- 
ning parallel with the existing railway for about half a mile, it 
will gradually bear to the south, crossing the river Colne, and 
then, after crossing Leeds-road near the Reighton Chemical 
Works, will bend to the north, and terminate on the north side of 
Green-street, in Huddersfield. A viaduct of tifteen arches, about 
5Oft. in height, will be necessary for the crossing of the river. 
The line will take about 34 years to complete. 


Tue readiness of Japan and China in adapting them- 
sel es to Western methods of electrification is to-day amply 
evidenced in the work going on in the large cities of these two 
countries. Yokohama has its electric tramways. Tokio, the 
capital of Japan, with its population of more than 2,000,000, is 
practically gridironed with electric railways, though there is a 
number of busy streets so narrow that to build even a single track 
would be impossible. The railway engineers and directors are 
Japanese. Shanghai has recently comp!eted a splendid system of 
tramways. Hongkong has operated street railways for several 
years with good results, There are many other cities in Japan 
and China which have received the impulse of modern means of 
transportation, and will undoubtedly follow the above-named 
cities and install electricity. 

THERE is a Japanese project to construct a bridge 
over the Yalu River at Antung just below the Japanese settle- 
ment. This bridge would connect the two systems of the railways 
in China and Korea, and would have many advantages as linking 
up the Chinese and Korean frontiers. Such a bridge, however, if 
a fixed one, would entirely block the passage of the river for 
steamers of any size, and also for Chinese junks, and would 
seriously interfere with the rafting of the timber, The Chinese 
native town, which is above the Japanese settlement, would thus 
be entirely cut off from direct trade by steamer and large junk 
It is much to be hoped therefore that in the interests of the 
general development of the trade of the port the Japanese Rail- 
way Bureau will be induced either to make a drawbridge at the 
point indicated or to bridge the river at a point higher up above 
the Chinese town. 

ALTHOUGH the undertaking of the Caledonian Railway 
Company in connection with the doubling of its line from Eglin- 
ton-street Station, Glasgow, is not by any means completed, a vast 
change has taken place within the past few months. The work, 
so far as the precincts of the station itself is concerned, is nearly 
at an end, and the full roadway in Eglinton-street should shortly 
be available for traffic. A handsome sandstone wall is being 
erected to enclose the railway property. No time has been lost in 
reconstructing Crawford-street, which necessitated that thorough- 
fare being closed for some time, and erecting a new overbridge. 
The Victoria-street Bridge will now be removed, and entrance to 
the station will be made from Crawford-street. The street wall 
has been constructed on the south side of the street, and when 
the one on the north side is completed the roadway will be opened 
for traftic. The doubling of the line will be of great advantage in 
the working of the increasing traffic. 


Tue Board of Trade have recently confirmed the 
undermentioned Orders, made by the Light Railway Commis- 
sioners :—(1) Wolverhampton and Cannock Chase Railway (Light 
Railway) Amendment Order, 1908, amending the Wolverhampton 
and Cannock Chase Railway Act, 1901, and the Wolverhampton 
and Cannock Chase Railway (Light Railway) Order, 1907, in 
reference to the fund deposited in respect of the application for 
the Act of 1901 and otherwise ; (2) Clacton-on-Sea and St. Osyth 
Light Railway (Extension of Time) Order, 1908, reviving the 
powers granted, and extending the periods limited, by the 
Claction-on-Sea and St. Osyth Light Railway Order, 1904, for the 
compulsory purchase of lands and for the completion of the rail- 
way and works by that Order authorised, and for other purposes ; 
and (3) Campbeltown and Machrihanish Light Railway (Amend- 
ment) Order, 1908, amending the Campbeltown and Machrihanish 
Light Rai way Order, 1905, by increasing the borrowing powers, and 
for other purposes, 

Cutna now has a Ministry of Transportation, and this 
Ministry has reported in favour of a national railway system 
With its centre at Pekir. Several lines are to be built as means can 
be provided, those promising immediate profit first. The great 
North-and-South line will be that now open from Pekin south to 
the Yang-tze River at Hankow, with its extension south to Canton, 
together with the line now in operation from Pekin north-east to 
Nsin-Min-Fu—near Mukden—to be extended thence northward 
to the Amur and the Russian border at Argun, cr ssing the 
Chinese Eastern at Tsitsikar. The road now under construction 
from Pekin north-west to the Great Wall at Kalgan should 
eventually be extended substantially over the caravan route 
through Urga to tha Siberian border at Kiachta, which is not far 
from the Russian Trans-Baikal Railway. The Western line, 
beginning from a branch of the Pekin-Hankow Railway at a con- 
siderable distance south of Pekin, now under construction from 
Scheng-ting to Tai-juen, is planned for an indefinite western 
extension, largely through mountains and desert, towards 
——— With these main lines a number of branches would 
connect, 


NOTES AND MEMORANDA. 


Accorpinc to the Elektrotechnische Anzeiger, the 
statistics of the last three years reveal an appreciable increase in 
the imports of electrical apparatus into China. Their value 
— £80,000 in 1904, £120,000 in 1905, and over £200,000 in 


906. 


Naxos is noted for its emery stone, which is carried 
over to Syra in sailing vessels for storage in the Government 
depSt, from whence its exportation takes place. Quarries of 
marble also exist in Naxos, which is particularly adapted and 
employed in Greece for decorative building, but only on a small 
scale of late, owing to want of capital. 


ACCORDING to a recent patent specification, a self-glaz- 
ing fire-proof clay is composed of a mixture of dried and powdered 
common clay, finely ground sand, and rock salt, in or about the 
proportions of 66 1b. of clay, 46 lb. of sand, and 90z. of powdered 
rock salt. Water is added to the mixture in order that it may be 
moulded into crucibles or retorts, or used as a lining for furnaces. 


CONSIDERABLE interest continues to be evinced in the 
cultivation of rubber-producing trees throughout the Dutch East 
Indies, and the suitability of the climate and soil, coupled with 
undoubted labour advantages which Java possesses over most 
other tropical countries, has resulted in a steadily increasing 
— of European capital towards rubber enterprises in that 
country. 


Fixes clogged with tin or lead should be cleaned with 
strong nitric acid. For iron filings blue vitriol should be used first, 
then the file should be rinsed in water and dipped in nitric acid. 
Dip the file several times in nitric acid for copper or brass. 
Diluted sulphuric acid should be used to cleanse a file clogged with 
zinc. After cleansing, the files should be rinsed in water, 
+ mei y brushed and dried in sawdust or by burning alcohol on 
them. 


A mine at Kilham, St. Neots, Cornwall, has been 
acquired by a Tamworth company, which proposes to re-work it 
for arsenic. The mine is said to be an easy one to work, is very 
dry, and there will be no haulage or pumping required. It is 
anticipated that new machinery will arrive shortly, and modern 
gas suction plant will be used. When the mine is in full swing 
it is expected that between fifty and sixty men will find employ- 
ment. The sett will be worked for tin as well as arsenic. 


Aw American contemporary in a recentissue gave a short 
description of a hollow reinforced concrete pole, introduced by 
F. H. Tidnam, which the inventor claims is equal in cost to 
wooden poles of the same size. The framework or cage for the 
pole comprises longitudinal wires or rods clamped in place. A 
core is inserted within the cage before the concrete is poured, and 
after the latter has set the core is withdrawn, thus making a pole 
light in weight without sacrificing strength. The advantages 
claimed for concrete poles over wooden poles, apart from strength, 
are improved appearance and greater durability. 


A PATENT for a new system of railway fog signals has 
recently been granted to Messrs. Watson and Lettice. The inven- 
tion is purely mechanical, and, it is claimed, is designed to 
combine simplicity and durability. The apparatus is fixed on the 
locomotive or other part of the train suitable for the firing and 
discharging of detonators and the automatic replacing of the 
same. ‘‘ Elbows” are placed at certain intervals beside the rails, 
which rise at the discretion of the signalman and engage the 
apparatus mentioned, which fires a detonator, thus giving the 
usual warning to the driver. The stopping and, progress of a 
train is also regulated by the signalman. 


A cLock with but a single wheel is described in Work. 
It was constructed by a Los Angelos clockmaker, and its single 
wheel is more correctly described as a perforated disc, which is 
kept under rotary tension by two weights. In place of a pen- 
dulum and gearing, thirty-one jin. steel balls are used, which 
operate consecutively. When the timepiece is set, one of the 
metal balls is caused to descend, in zigzag fashion, on two pivoted 
plates, one placed above the other. After the ball has descended 
to the lower plate, its course is directed in such a way that it 
enters one of the holes at the lower end of the perforated disc, 
releasing the disc and then proceeding in its rotary motion the 
space of one hole. The time consumed by this operation is limited 
to one minute ; thus the dise is pierced with sixty holes for one 
hour’s time. The forward motion and stopping is effected by the 
unlocking and locking of a spring. 


Tue Morgan Crucible Company has been experiment- 
ing for the past three years with various types of brush gear for 
use with its ‘‘ Morganite” carbon brushes on turbo-generators. 
| After obtaining unsatisfactory results with spring brush-holders, it 
has brought out a design for a pneumatic brush gear, in which the 
| carbon brushes are pressed on to the commutator by an air pressure 
| of 3lb. per square inch acting in a rubber bag, which presses 
| forward a small piston in a cylinder; the piston rod cok in a 
| small conical porcelain tip, which bears directly on the brush block, 
this being slightly recessed for the purpose, and presses it on to the 
| commutator. The cylinders are screwed into a long square bar of 
brass, which is held rigid by two cradles terminating in supports, 
which are securely bolted to the bed-plate of the machine. ‘The 
air pressure in the rubber bags is maintained by small accumulators 
or weighted cylinders, provided with pressure gauges, a foot pump 
being used to raise the pressure initially. 


In @ recent issue of the Western Electrician a method 
of ensuring the proper working of alternators running in parallel, 
invented by M. Brooks and M. K. Akers, is described. In 
each phase of every machine the primary of a transformer is 
inserted, and the secondaries are all connected in series. By 
choosing these transformers suitably a proper division of the 
load can be ensured. Reactance coils are also used with each 
machine so as to regulate the synchronising. The transformers 
are so connected that they are approximately non-inductive as 
long as the load is properly distributed, but automatically become 
inductive when the balance of the load is disturbed. The non- 
inductive arrangement for balanced circuits applies to waves of 
fundamental frequency or to higher harmonic waves, provided 
that these waves are of like shape in the various machines. In 
normal working the synchronising currents are confined to the 
reactance coils, and these currents can be adjusted to a negligible 
quantity, thus ensuring the highest accuracy. The solution is 
only approximate, but it is sufficiently accurate to be of practical 
value. 

Some difficulty is found in thoroughly and uniformly 
alloying steel with titanium on account of the high melting point 
and the low specific gravity of titanium, which has a tendency to 
rise and float upon the surface of the molten bath, this producing 
a cooling effect and preventing the desired incorporation of the 
titanium with the steel, besides oxidising the titanium in con- 
tact with the atmosphere. Mr. A. J. Rossi, says the Jroa and 
Coal Trades Review, claims to have overcome this difficulty by 
covering the steel bath containing the titanium with a slag or 
‘‘blanket,” which prevents loss of heat by radiation and is imper- 
vious to those elements of the atmosphere which it is desired to 
separate from the bath. For. such a slag or blanket, common 
slag run from ordinary blast furnaces in the usual production of 
the lower grades of pig ir.n may be used. A suitable composition 
is 40 per cent. silica, 15 per cent. alumina, 35 per cent. lime, and 
10 per cent. magnesia. The slag may also advantageously contain 
some titanium oxide, for instance, 25 per cent. silica, 25 per cent. 
titanic acid, 25 per cent, lime, 15 per cent. alumina, and 10 per 
cent, magnesia, 











MISCELLANEA. 


AN important German South Seas expedition left 
Hamburg on May 16th on board the steamship Peiho. The 
expedition consists of six scientists and ethnologists, headed by 
Dr. Fuellerburn, the well-known East African explorer, and a 
member of the Hamburg Institute for the study of tropical 
diseases. The expedition will reach Hong-Kong in the middle of 
June, and will proceed thence to the Bismarck Archipelago, where it 
intends to study the customs of the natives. A cinematographist 
accompanies the party. 

A REpoRT from Madrid last Sunday says that El Nervion, 
the chief newspaper of Bilbao, authoritatively states that in order 
to promote national industry the Government has decided that 
60 per cent. of the contracts for the building of a squadron of war 
vessels and thereconstruction of the arsenals at Ferrol and Cartagena 
shall be allotted to Spanish firms, the remaining 40 per cent. going 
to foreign firms. The whole scheme will cost about 200 million 
— (about £8,000,000), and a British-Spanish association has 
veen formed to take up the contracts. 


In sinking for the sump at the new collieries at 
Bentley, near Doncaster, owned by Messrs. Barber, Walker and 
Co., of Eastwood, Notts, at which the Barnsley bed of coal was 
reached six weeks ago at a depth of 624 yards and found to be 
9ft. 4in. in thickness, a further fine seam of coal has been dis- 
covered 24 yards below the Barnsley bed. It is 5ft. thick, and is 
known in Derbyshire as the Dunsil seam. Up to the present it 
had not been {found in important quantities in Yorkshire, being 
very thin and nearly run out at most places. Not only is it 
excellent in thickness at Bentley, but excellent in quality as well. 
It surpasses even the thickness of the seam in Derbyshire, where 
it is not more than 3ft. 6in., and it is the leading house coal there. 
At Bentley the Barnsley bed will be-worked first. 


THe borough surveyor of Fulham reports that last 
month he observed that the cracks in the archway of the retaining 
wall at the Bishop’s Park side of Putney Bridge had considerably 
extended, and that new cracks had appesred in the archway on 
the Swan Wharf side of the bridge to such an extent that he did 
not consider it safe for pedestrians to use the subway between 
Bishop’s Park and High-street, Fulham. He accordingly had the 
subway closed, and gave notice to the chief engineer of the 
London County Council. The chief engineer has now written 
stating that provision for the repair of the subway had been made 
in the annual estimates for the current year, and that some repairs 
would be carried out during this summer. He was unable, how- 
ever, to concur in the surveyor’s opinion that there is at present 
any danger to the public using the footpath. 


Eets in water mains have caused trouble in a good 
many cities, and Brooklyn, New York, is now afflicted with 
unusual numbers of them. In one day alone sixty-eight com- 
plaints about them were made to the deputy water commissioner, 
and at one schoolhouse about two hundred of them, from 6in. to 
17}in. long, have been taken. During a warehouse fire the water 
supply to the private fire-hose connections was shut off by a large 
eel caught in the water meter. The eels doubtless enter the 
mains from the reservoirs when they are very small and can slip 
through the meshes of the screens in the gate houses. They grow 
in the mains and finally find their way into the smaller street 
pipes, so that when a strong draught is made on one of these pipes 
for any reason they are carried along by the current. Attempts 
are being made to flush them out by opening the hydrants at 
night, when the water pressure is greatest. 


Detatts have just been issued of the terms on which 
the Meteorological Office will supply weather forecasts during 
harvest. These will be prepared for transmission by wire from the 
Meteorological Office each week day at 230 p.m. They will refer 
to the probable weather of the twenty-four hours commencing with 
midnight of the day of issue. The forecast will be twelve words in 
length and the address will be additional. The cost of each 
telegram for any one district will therefore be 6d., with 4d. for 
each word of the address. Forecasts are also prepared at 9.30 a.m. 
—9 a.m. on and after July Ist—and at 7 p.m. They can be sent 
in lieu of the afternoon forecasts on payment of 1s. 6d. per week 
in addition to the cost of the telegrams. The office is also 
prepared to send notification by telegram when the conditions 
appear favourable for a spell of settled fine weather. The notifica- 
tion will take the form of a forecast covering a period of not less 
than two days following the date of issue. 


In connection with the damage which is repeatedly 
being caused to the cables of the Commercial Cable Company off 
the Irish coast by British trawlers, a letter written by Mr. 
Clarence H. Mackay to the United States Secretary of State shows 
the cost and trouble to which the company is put in order to main- 
tain its services unimpaired. ‘‘ During the past three months,” 
he says, ‘‘ our cables have been injured and broken two and three 
at a time by these fishing trawlers at a distance of about 50 
miles from the Irish coast. We have expended over £20,000 
already this year in making repairs to our cables off the Irish 
coast, and each and every one of the interruptions has been due 
to these fishing trawlers. The injury to us is not only 
the enormous expense of repairs, but also the necessity of refusing 
to accept business from the public for transmission. . . . The 
trouble is that it is impossible in most instances to find out who 
the guilty party is, and even after that is found out it is almost 
impossible to obtain proof that the injury was wilful.” 


THE Fylde Water Board are about to consider a scheme 
for the future development of their works and mains and the 
appointment of an engineer in connection therewith, as suggested 
by Mr. W. Wearing, their present engineer. Mr. Wearing has 
recently expressed a desire, owing to his health not being as good 
as formerly, to be relieved of any further duties beyond the com- 
pletion of the Grizedale Lea new reservoir. He has been asso- 
ciated with the Fylde Waterworks since 1879, when the late Mr. 
Edward Garlick was appointed engineer to the Fylde Waterworks 
Company. On the death of Mr. Garlick, with whom Mr. Wearing 
had been for upwards of thirty years, Mr. Wearing was appointed 
in February, 1900, engineer to the Fylde Water Board, the under- 
taking having been transferred from the Fylde Waterworks Com- 
pany in 1899. The construction of the new storage reservoir above 
referred to at Grizedale Lea, to hold 332,000,000 gallons, has been 
in progress since the summer of 1903. The work and workmen are 
under the direct control of Mr. Wearing, and the Board desire him 
before he retires to complete this important undertaking, which he 
originally designed. 

A LETTER, to which one hundred and fifty influential 
signatures were attached, was forwarded to the Lord Mayor last 
Saturday, asking him to call a meeting at the Mansion House ‘‘for 
the purpose of directing public attention to the excessive danger, 
annoyance and inconvenience to which all who use the streets of 
the City are now subjected on account of the speed, noise and 
noxious fumes of the motor omnibuses and traction engines at 
present permitted.” It is stated that the noise and vibration 
caused by these vehicles are very serious hindrances to all work 
requiring concentrated thought and attention, whilst the road- 
ways are not only rendered most objectionable by the smell of 
petrol and fumes, but are in many cases absolutely dangerous on 
account of the escape of oil from vehicles which are either care- 
lessly constructed or carelessly driven. It is urged that the 
necessity for stringent remedial measures has been sadly empha- 
sised by the fatal accident to one of the managers of an —. 
City bank, caused by a motor omnibus in London-wall, and that a 
continuance of the evils complained of will have a very serious 
effect upon the health of the community, as it has already had 


upon property, 
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NEW PORT WORKS AT HAVRE—CONSTRUCTIONAL PLANT 


( For deseription see page 554) 
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TO CORRESPONDENTS. 


- Ja onder wants ents and confusion we find it necessary toinform 
that letters of inquiry addressed to the public, and intended 
‘or ‘or taeda in this column, must in all cases be accompanied by a — 

Fn ye a legibly directed by the writer to himself, and —. in 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 

instructions, 
pe All “ intended for insertion in Tus ENGINEER, or containing 
net nee ~ oy bagee im ming he anphmome ee wimg 4 fig byron 6 
ot neceasar’ ion, a8 a proof 0, ‘a (0 notice 
poy Ei ve pan BF mi 


- hee cannot undertake to return f ctnmyeom or momuscripts ; we must, 
therefore, request correspondents to keev copies. 


REPLIES. 


A. E. W.—No certificates are issued for competency in engine driving, 
except in connection with marine engines. For particulars write to the 
Board of Trade, Marine Department, Whitehall. 

8. E. 8.—The positions to which you refer are generally held by members 
of the staff of the particular consulting engineer ‘concerned. Occa- 
sionally, however, an outside man is employed. There is no regular 
examination as far as we know, but, of course, any applicant would have 
to satisfy his employer as to his ca bility to fill the post. The only 
thing we can suggest is that you shold apply to several consulting 
engineers who take up this kind of work 








MEETINGS NEXT WEEK. 





Tue Rawway Civus.—Thursday, June 4th. Visit Mountsorrel Granite 

Qussvies. Members will meet at Sileby Station, near Leicester, at 
p.m. 

Society or Exeingers.—Monday, June lst, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary meeting. Paper, ‘‘The 
re TET Pros and Cons, ot the Metric System,” by Mr. A. H. Allen, 

L1LE.E, 
Rovas INSTITUTION OF GREAT Page om —Frida, Y June 5th, at 9 p.m., 
Alb le-street, Piccadilly, Discourse, “‘ The Nadir of Tempera- 
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The Shipyard Dispute. 


By a perilously narrow majority the members of 
the unions which have caused serious trouble in the 
shipyards of Scotland and the North of England 
for the last four months have decided to return to 
work on the employers’ conditions. They accept, 
as the other unions had done from the first, the 
maximum reduction which the masters had pro- 
posed, and the only advantage which they have 
gained by their obstinate refusal to obey either their 
own leaders or public sentiment is the consent of the 
masters to discuss the constitution of a permanent 
conciliation or arbitration board. The long struggle 
comes to an end quite ingloriously. The men have 
emptied their coffers, they have damaged the trade 
that supports them in an incalculable degree, they 
have brought misery upon themselves and upon 
their own families, and distress to thousands who 
had no direct interest in the dispute; and all they 
have gained is something they might have had for 
the asking. For four months.they have resisted every 
inducement to return to work, and this is all they 
have won. What they have lost who can say ? 
Their ultimate submission bears out the statement 
we have frequently made in. these columns— that if 
a strike lasts more than a fortnight the men will 
fail in their demands. 

Unlike the last great strike—that of the engi- 
neers in 1897—the basis of the dispute which 
now comes to an end is free from complications. 
The strike of eleven years ago revolved round difficult 
economical questions like the eight hours’. day, 
about which - widely different opinions were pos- 
sible. It was further complicated by the fact that 
there was no harmony of action amongst the 
employers, and for many months they fought as 
separate units. The shipbuilders’ dispute has 
been a perfectly clear and open issue involving 
no difficult issues, and only rendered com- 
plex. by the number of unions involved, the 
influence of the strike of the Engineers, and the 
threatened trouble on the North-Eastern Railway. 
The employers desired to reduce wages in view of 
bad trade ; a large proportion of the men accepted 
the conditions, and agreed to the reduction. The 
men in the wood-working trades, on the other hand, 
opposed the reduction, and refused the terms offered 
to them. The employers modified the terms so as 
to make the reduction easier; their offer was sup- 
ported by the officials of the unions, but rejected 
on a ballot. ° The Board of Trade intervened, and 
again their own leaders advocated the acceptance of 
the terms; the strikers were still obdurate. - Ballot 
after ballot was taken, and the result was always 
the same; the men refused to return to work save on 
their own terms. . We may define their action in 
various ways. We may praise their strength of_will 
or condemn their obstinacy; exalt their bravery or 
ridicule their folly. Opinion will depend upon the 
point of view, but the result is the same; the men 





are beaten in the struggle, and the value of federa- 
tion amongst the employers has again been proved. 
On one point the masters, we think, made a false 
move. In the early weeks of the strike they 
expressed their intention of bringing Tyne wages 
down to the level of the Clyde. It has been said 
that the statement was “bluff.” It was unwise, 
for it caused both consternation and rancour 
amongst the men, and possibly delayed the settle- 
ment. Happily, the employers had the moral 
courage to withdraw the statement several weeks 
ago. Now the men on the Clyde are asserting their 
intention of holding out till their wages reach those of 
the Tyne. The weakness of the men’s case has lain in 
the two facts that such a powerful union as the 
Boilermakers’ Society had agreed to the terms 
from the first, and that the depression in the 
shipbuilding trade was palpable to everyone. Public 
opinion was against them, and that they must 
ultimately fail cannot have been unknown to 
the majority of them. They have fought to 
the end—the end of their monetary resources— 
and one cannot help thinking that their opposition 
was inspired partly by the love of fighting. They 
have had their fill of it now, and it is to be hoped 
that the return to work may be done with a good 
grace, but at the moment there is some cause for 
anxiety. Over 22,000 votes were recorded against 
acceptance in the final ballot. This large number 
may be composed mainly of genuine irreconcilables, 
but probably many who have voted against the 
settlement so that their character of holding out 
to the last may be vindicated will not regret that 
the result has gone against them. In many other 
cases the influence of the women will be felt. On 
the whole, therefore, it may be taken that 
the majority, small though it is, will. be effec- 
tive, and we may. expect to see the bulk of 
the men back at the yards in a week or so. 
The problem will then be to find work for them. 
A very important feature of the terms to which 
the men have agreed is the proposal that the 
establishment of a permanent conciliation board 
should be discussed between representatives of 
the masters and men within a fortnight after the 
settlement.. For twenty years or more such a 
board existed on the, Wear, and did excellent work. 
That board came to an end only a few weeks ago. 
The employers on it, feeling that they could not pro- 
perly support the Federation as long as it existed, and 
appreciating the fact that the wages on the Wear 
established by it were higher than on the Tyne or 
Clyde, decided to wind it up. If a bigger concilia- 
tion board which will settle the rates of wages for 
all the federated yards,and will put an end once for all 
to the sectional strikes which have caused great loss 
and inconvenience to the shipbuilding trade takes 
its place, no one will regret the dissolution of 
the Wear Board. 

But sanguine as our hopes are that the concilia- 
tion boards will lead to prolonged peace in the 
shipbuilding trade. we cannot be blind to the fact 
that unless a spirit of discipline, of loyal and 
honourable submission to the chief officers of the 
unions prevails, all boards of the kind must be 
failures. Collective bargaining fails absolutely if 
the body of the workmen refuses to abide by or 
endorse the agreement and arrangements made by 
its appointed officers. Respect for the elected 
representatives must be restored before any valuable 
step can be taken,’and it will be futile for 
the men to expect the employers to discuss terms 
until they are assured that they will receive 
the support of the union as a whole. At the 
moment insubordination is rife in all the unions. 
The shipyard men who have just submitted have 
held out till now in opposition to their leaders ; the 
men of the Amalgamated Society of Engineers, and 
two other unions who still remain out on strike, 
have forced the resignation of Mr. George N. Barnes 


_by their repudiation of his offices; the men on the 


North-Eastern Railway refuse to listen to the advice 
of their secretary, Mr. Richard Bell. Whilst this 
sort of thing continues conciliation boards are 
useless ; agreements are impossible if every.step has 
to be referred to a general ballot, with the pro- 
bability that it will be negatived. But there are 
signs that a better and wiser spirit is beginning to 
assert itself; and there are grounds for hoping that 
after a few months,‘ when the seething that con- 
tinues after a strike has come to an end, labour, 
possibly with the exception of the railways, will 
settle down more solidly than before. 


A Derailment and a Collisior. 


Two railway “accidents” of recent occurrence 
sharply accentuate the truth of a proposition which 
we have often put forward, namely, that no matter 
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how great may be the present approach to perfection 
of the mechanical arrangements on our railways, 
accidents will take place as the result of some 
failure of mind or body on the part of the men who 
work the traffic or who are responsible for the 
design, workmanship, and conditions of the 
mechanism of our railways. The first of these 
accidents was a rather unusual and in some 
respects perplexing derailment on the Great 
Central Railway, near Wembley Park, on March 
14th. Major Pringle’s excellent report to the 
Board of Trade has just been issued. The 
7.30 p.m. down train from Marylebone Station to 
Leicester, consisting of an engine and tender and 
five bogie coaches, had just passed Brent North 
Junction when the first tender, and then the train 
left the rails, the engine alone keeping the track. 
The tender remained coupled to the engine. Two 
hundred and ninety yards further back was the 
train with couplings unbroken, although it was 
partiallydown a low embankment. The carriages had 
been prevented from rolling over by trees and the 
railway fence. Fortunately no one was much the 
worse, and no lives were lost, which is remarkable 
seeing that the train must have been running at at 
least 40 miles an hour at the time. The train left 
the track on a curve of 50 chains, or 3300ft. radius, 
with a super-elevation of about 3in.—ample for 
60 miles an hour. The curve had, however, 
nothing to do with the derailment. The permanent 
way, although not the best possible, was in very fair 
order. The engine was of the 4-4-2 type and very 
powerful, weighing 71 tons, and with 6ft. Qin. 
driving-wheels. The tender was carried on three 
axles, and weighed 41 tons 13 cwt. when loaded; 
the train weighed 138 tons. As we have said, 
an interval of 290 yards separated the fore end of 
the tender, when it came to rest, from the nearest 
coach. Over the whole of this length nearly every 
chair under both rails was broken, and the sleepers 
scored by wheels running in the 4ft. and 6ft. ways. 
The right-hand rail was displaced nearly the whole 
of this distance, but the left-hand rail was not 
found so much out of position. The tender stood 
with all its wheels derailed towards the right of the 
road. The permanent way in front of the tender, 
where the engine stood on the rails, was quite 
undamaged. There was no broken rail. The 
tender had simply climbed the track without at 
first sight any ostensible reason. Indeed, for some 
little time it appeared this would supply another 
example of puzzling derailments. After a very care- 
ful inquiry Major Pringle arrived at a conclusion 
which seems to us to be quite in accordance with 
the facts. “‘The diagonal parallel marks,” says 
Major Pringle, “across the two rail heads, which 
were the first signs of derailment, the splintering 
of the keys beyond, and the marks on the inside of 
left-hand rail chairs and bolts, showed very clearly 
that one pair of wheels first crossed the rails 
towards the 6ft., z.e., to the outside of the curve; 
and that for several rail lengths the right-hand 
wheel flange was riding on the keys, whilst the 
tread of the left-hand wheel had dropped inside the 
rail, and its outer edge was scoring the sloping jaws 
of the chairs. Over this particular section of seven 
lengths of rails, the damage done and the marks 
made do not point to the probability of more than 
one, or perhaps two, pairs of wheels being off the 
rails. Beyond this first section, the total length of 
which was 65ft., the rails were found out of posi- 
tion, and the road destroyed. Four of the left-hand 
rails had been dragged away, and were found under 
the coaches, where they came to rest.” The 
coaches had run off the road to the inside of the 
curve, while the tender left it to the outside. 
Obviously the tender was to blame, for it tore up 
and destroyed the track in front of the coaches. 
The problem narrowed itself into asking why the 
tender was derailed? The answer is that the 
right-hand leading spring of the tender broke. The 
actual dead load on it was about 5°8 tons. The 
buckle was found to be burst after the accident, 
but probably it was intact when the tender left the 
rail. 


All railway engineers know that the breakage of 
a spring is a very serious matter. The wheel in 
this case was immediately relieved of its load, and 
was no longer held down to the rail. But it must 
be remembered, further, that, the bearings being 
outside, the load on the left-hand leading journal 
would tend to lift the right-hand wheel off the rail, 
because the downward thrust of nearly six tons 
would fall outside the left-hand rail, and there would 
be nothing to resist the lift but the weight of the 
wheel at the other end of the axle and that of the 
axle. If the water surged in the tender, as it might 
easily do notwithstanding the wash plates, the 
tender might lurch, and so leave the track without 


difficulty. We have no hesitation in accepting 
Major Pringle’s conclusion as accurate. As to the 
reason why the spring broke, there is no room for 
doubt. It was defective from the first. There 
were seven leaves in it, every one of which was 
flawed round the holes through which a central 
vertical buckle pin passed. How did it happen 
that the flaws were not detected? That is a ques- 
tion which we must, for very obvious reasons, not 
attempt to answer. It is enough to say that the 
leaves of the spring were made not by one, so far as 
is known, but by two first-class spring makers. 
It is very extraordinary that quite independently of 
each other they should both have supplied leaves 
with identical defects, and that these particular 
leaves should have found themselves assembled 
together in one spring. By whom the spring 
was built up we have no evidence to show. It 
is enough for our purpose to point out that what 
might have been a dreadful calamity was the result, 
so far as can be judged, of human, not mechanical, 
imperfection. That is to say, if the intentions of 
all concerned had been carried out there would 
have been no flaws in the spring plates and no 
derailment. 

The collision to which we have referred was 
more disastrous in its results than any other railway 
accident which has occured for many years at this 
side of the Atlantic. On Thursday, the 21st inst., 
an excursion train conveying pilgrims from Antwerp 
to Lierre was side tracked at Contiche, about seven 
miles from Antwerp, to permit the 8.49 a.m. express 
to Brussels to pass. For some reason not explained, 
the points were left set for the siding, and the 
express ran at 50 miles an hour into the excursion 
train. The results were very curious. To the 
passengers in the express little harm was done; no 
one was killed. The sides of the coaches appear to 
have burst open and the passengers were thrown 
out. With the pilgrim train the result was quite 
different. Nodoubt the coaches were old-fashioned 
and flimsy, and the huge express engine dealt with 
them as though they were band-boxes, and so saved 
the train behind it. Forty people were killed on 
the spot, many of them being literally cut to pieces ; 
while over a hundred were more or less badly hurt. 
Most of the survivors appear to have gone mad with 
fright. Two explanations of the catastrophe have 
reached this country. One is that the signalman 
forgot to set the points again for the main line. 
The second is that they would not work. Repairs 
of some kind were going on at the time, and two 
platelayers seeing the express coming ran to meet 
it with red flags, and both poor fellows were killed. 
Here we have apparently another example of the 
risks run due to human imperfection. There is 
every reason to believe that the Belgian main 
line traffic is worked with the utmost care. 
Yet we ask ourselves how, that being the case, such 
a murderous collision could have taken place. 
With the English lock-and-block system it would 
have been impossible for the driver of the express 
to get into the side road without running through 
his stop signals, yet he apparently knew nothing of 
his danger until he was almost upon the unfortunate 
excursion train. If the points and signals were 
being repaired, how is it that his running sheet for 
the day did not warn him? And why, in that case, 
was not the junction protected adequately by a man 
with a red flag and fog signals? These, of course, 
are questions which we cannot pretend to answer. 
The collision is, however, a hard, dreadful, fact, 
which once more justifies the conclusion that no 
further safety is to be found in men. Mechanism 
may be improved; but nothing more is to be 
expected from brains. 


Compulsory Working of Patents. 


ONE of the effects of the passing of the Patents 
and Designs Act, 1907, as previously mentioned in 
this journal, has been to cause various foreign firms 
to decide upon the erection of branch works in the 
United Kingdom in order to prevent the probable 
revocation of their English patents. As the months 
glide away the existence of the Act begins to reveal 
certain new phases of the situation which has been 
created by it when considered from an international 
point of view. It is well to recall the fact that the 
first clause of Section 27 of the Act provides that at 
any time not less than four years after the date of a 
patent, and not less than one year after the passing 
of the Act, any person may apply to the Comptroller 
for the revocation of the patent on the ground that 
the patented article or process is manufactured or 
carried on exclusively or mainly outside the United 
Kingdom. The second clause authorises the Comp- 
troller to revoke a patent on application, unless the 





patentee is able to prove that the article is produced 


or the process carried on to “an adequate extent” 
in the United Kingdom. The precise meaning of 
the words “an adequate extent” is not by an 
means obvious, and it is probable that they wil] 
afford plenty of work for the lawyers in future 
years, seeing that the decisions of the Comptrolley 
are subject to appeal to the Court, and counge] he 
may appoint will be entitled to appear and be 
heard in support of his conclusions. Although the 
compulsory working clause was directly framed fo, 
the purpose of securing the manufacture of com. 
modities patented by foreigners of all nationalities 
in this country, it has been declared in 80me 
quarters to have been solely aimed at Germany; byt 
this assumption is far from being the case, ag the 
Act is equally applicable to the United States 
which country is a large exporter to the United 
Kingdom, and to all other countries. Not only 0, 
but the section in question makes no discrimination 
between British inventors and the foreign owner 
of patents in this country. 


The fact that British patentees are placed upon 
an equal footing with foreign competitors in regard 
to compulsory working has very largely been over. 
looked. It is, indeed, no more possible for British 
firms to secure the benefit of cheap labour ip 
foreign countries and omit to manufacture at home 
than it is for foreign firms to fail to work their 
British patents in the United Kingdom. That 
this is the case is confirmed by the President of 
the Board of Trade, who, replying to a question in 
the House of Commons, stated that British 
inventors will be liable to have their patents 
revoked unless they give satisfactory reasons why 
the patented articles are not manufactured or the 
patented processes are not carried on to an adequate 
extent in this country. It will be for the Comp. 
troller, in the first instance, subject to an appeal to 
the Court, to determine, after hearing the evidence 
on both sides, whether the reasons adduced for non- 
working are satisfactory or not. The President 
added that it was impossible for him to say thatthe 
mere fact that one or more British manufacturers, 
to whom the patentee may have made overtures 
with the object of inducing them to work his patent, 
have not seen their way to accept such offers, can 
be safely relied upon by a patentee as a defence 
in an application for the revocation of his patent or 
to an action for infringement. It will thus be seen 
that Section 27 of the Act makes no distinction 
between the foreigner and the Briton. Whoever 
holds a British patent cannot—if he wishes to 
retain the monopoly—work his patent outside the 
United Kingdom. The Act is not directed against 
the foreigner ; it is directed against the misuse of 
patent rights. Nothing can be fairer or more 
reasonable than that, and Englishmen will be the 
last to grumble if it is true, as reported, that the 
question of compulsory working has also _ been 
brought forward in the United States, where pro- 
posals are under consideration for an alteration of 
the Patent Acts in the sense that foreign holders of 
United States patents should be compelled to work 
them in that country within a stipulated period. 
It is not likely that the scheme, which is said to be 
engaging attention in Washington, has been prompted 
by the idea of introducing reprisals against the 
section of the British Patents and Designs Act in 
question, or that it represents an attempted defen- 
sive measure against imports from Europe, and in 
particular, as the Germans declare, of those from 
Germany, where the existence of the effective 
clause in the British Act, and the prospect of 
this somewhat similar legislation in the United 
States in the future, have now brought about 
a demand for counteracting measures. The 
German Government, according to the Berlin 
Tageblatt of May 23rd, should now wait no longer 
in view of the developments in the United States 
following upon the enactment of compulsory work- 
ing of foreign patents in the United Kingdom. The 
German newspapers contain advertisements offering 
sites for the erection of works in Great Britain, and 
capital is being diverted from the former to the 
latter country. It is, of course, impossible to arrest 
this migration, unless arrangements are made with 
British firms for manufacturing by licence under 
the foreign patents granted by the Patent-office. 
Nevertheless it is considered that the (erman 
Government should assume an attitude of defence 
by putting into operation Section 11 of the German 
Patent Act. This particular section provides that 
at the end of three years patents held by foreigners 
can be revoked if the owners fail to work the inven- 
tions in that country. The section has hitherto, it 
is said, remained inoperative, but the Berlin news- 
paper suggests that it should not be unwelcome to 
the Government if the various manufacturers form- 





ing one branch of business were to combine and 
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demand that foreign inventions should either be 
carried on in German workshops or the patents 


declared void. In this way, it.is contended, many 
British and American exporting industries, as, for 
instance, the makers of typewriters, machine tools, 
and agricultural machinery, would be compelled to 
establish branch works in Germany. 

It is not apparent whether the influential Berlin 
newspaper has made the suggestions as a matter of 
public interest or whether it is expressing the actual 
wishes of some German manufacturers. The fact 
is, however, not of material importance at the pre- 
sent moment, as there is little doubt that if the 
compulsory working section in the British Act is 
found prejudicially to affect German manufacturers, 
the latter will bring pressure to bear upon the 
Government in order to secure the enforcement of 
the section inthe German Patent Act which aims 
at a similar object; but it is far from certain that 
Teutonic firms will eventually lose anything by 
starting works in the United Kingdom. At any 
rate, British holders of patents, both in Germany 
and the United States, recognising their well- 
known appreciation of fair play all round, will 
scarcely complain if both of these countries 
reciprocate, and all three thus be placed upon 
an equality in regard to compulsory working. 
We must not, however, lose sight of the fact that 
the conditions in the United Kingdom are very 
different from those in Germany and the United 
States. In both of these countries high import 
tariffs exist, and it is in their power to make the 
importation of many things practically impossible. 
The need of compulsory working is, therefore, com- 
paratively small, as their industries are already 
protected from foreign made manufactures. Under 
free trade, on the other hand, we cannot exclude 
foreign-made goods, and it had become absurd that 
we should actually assist the foreign importer by 
refusing permission to the home manufacturer to 
compete with him. 


Pioneer Engineering. 


To-DAY we bring to an end with regret Mr. | 


Shelford’s articles on ‘‘ Pioneer Engineering.”” We 
have been told that never before has any attempt 
been made to provide the young engineer about to 
set out on an expedition to a’ virgin country with 
such information as they contain. If that state- 
ment is correct—and we have every reason for 
believing that it is—we do not claim too much 
when we say that Mr. Shelford has, through 
our columns, provided thousands of young men 
with instructions which must be of incalculable 
service to them. The advice of a practical man, a 
man who has been through the mill himself, in 
such cases cannot be too highly valued. Unfortu- 
nately, it too often happens that the inexperienced 
pioneer is obliged to leave himself in the hands of 
an “outfitter” whose kit—generally in no small 
measure unsuitable for the expedition—is supple- 
mented by a heterogeneous assembly of com- 
modities recommended by well-meaning friends and 
parents. On the other hand, some men are fortu- 
nate enough to get the advice of old hands, and it 
is the very advice that they receive which Mr. 
Shelford has provided for the readers of THE 
ENGINEER. There are—there are bound to be— 
differences of opinions about some of his recom- 
mendations. Some pioneers will consider that he 
does himself too well,’ others that he omits com- 
forts or necessities without which they would not 
move. Others—particularly those unaccustomed 
to bush work—will look askance at his apparently 
rough-and-ready ways of surveying. With many 
minds many opinions must exist; but whatever 
differences about details there may be, it must be 
acknowledged that Mr. Shelford speaks as one who 
has learnt by experience, and his advice may be 
accepted with absolute confidence. 








THE LABOUR DISPUTES. 


Very welcome is the intelligence that at last, after 
over four months’ stoppage, the shipwrights, joiners, 
and allied workers in w at the shipyards in 
the north have voted to resume operations at the 
terms originally claimed by the employers—ls. 6d. per 
week reduction of wages—a reduction which all the other 
men at the shipyards agreed to at the very first. This 
settlement is the outcome of a general ballot of the men 
engaged in these trades throughout the country. There 
18 no doubt that if the matter had been left to the men 
of the North of England alone the dispute would have 
been as far from settlement as ever, for in this last ballot 
it is reported that the majority on the Clyde and Tyne 
was very heavy against acceptance. The terms were 
drawn up by a joint board consisting of representative 
trades union leaders with the co-operation of the Board 





of Trade, and received the assent of the Employers’ 
Federation. They were, the immediate acceptance of the 
1s. 6d. per week reduction, and the formation of an 
arbitration board to settle all future disputes. The 
majority considered that the strike had gone on long 
enough, and was not prepared to consent to the Board 
of Trade being any longer flouted. The majority, how- 
ever, was small—only 2035 in a total vote of 46,255. 
In favour of acceptance 24,145 voted, and against it 
22,110. It is decisive, however, and any men who con- 
tinue on strike will have to go without strike pay. It is 
evident that the North-east Coast men were very 
resolute in their determination to carry on the con- 
test, but the others do not care to go on furnish- 
ing funds to prolong a struggle against what were 
generally regarded as fair terms. Thus is brought to a 
termination a strike on the North-East Coast which 
began on January 21st, and a lock-out which has been in 
force since May 2nd in all the federated shipyards 
throughout the country. It has thoroughly disorganised 
not only the shipbuilding industry, but also all the trades 
dependent upon it. Thousands of men have suffered who 
had no part or lot in the dispute, and who had accepted 
the reduction in wages at the very first. Work in the 
building of new vessels could not be proceeded with at 
many of the yards for want of the woodworkers ; indeed, 
generally of late only employment for the apprentices has 
been found. 

Some of the men who have been on strike held a meet- 
ing at Newcastle on Tuesday, at which they expressed 
keen disappointment at the decision of the non-com- 
batants that the strikers must submit to a reduction 
which they still regarded as unjustifiable. That seems 
to be the spirit that continues to animate a great man 
of those who have been engaged in the recent hostilities, 
but it is thought they will be loyal to the general decision, 
since the terms were formulated by the leaders of the 
labour party. 

No further move has yet been made to bring about a 
| settlement of the strike of engineers at the shipyards on 
| the North-East Coast; but now that the woodworkers’ 
| difficulty has been adjusted, it is probable that another 
| ballot of the engineers will be taken, which it is 
| expected will result in an acceptance of the employers’ 
| terms. It must be apparent to the men that they cannot 
| win the contest. With respect to the dispute on the 
| North-Eastern Railway, the Executive Committee of the 

Associated Society of Railway Servants has recommended 
| the All Grades Committee to discuss the question of the 
| formation of a conciliation board on the lines suggested 
| by Mr. A. K. Butterworth, the general manager of the 
| company. If the Committee were unable to adopt this 
| course, the question is to be submitted to a ballot of the 





| North-Eastern Railwaymen. The Committee decided that 
| they were unable to discuss the question of a conciliation 
board in the absence of a mandate on the question, and, 
therefore, a ballot of the whole of the men is to be taken 
without delay as to whether they desire a conciliation 
board to be formed. The Executive Committee have 
decided that while the Board of Trade agreement exists 
the society cannot issue strike notice papers for any of 
their members on the question of hours and wages. If 
the men reject the offer of the North-Eastern Railway, 
it is probable that the company will itself join the Board 
of Trade scheme. The men will thus have to consider 
whether Mr. Butterworth’s conciliation board is better 
suited to their conditions than the general scheme of Mr. 
Lloyd George. 

Our Clyde correspondent, writing on Tuesday night, 
says:—While general satisfaction is expressed on the 
Clyde at the result of the ballot of tue woodworkers, 
societies, and with the prospect which that result presents 
of a settlement of the deplorable wages dispute and lock- 
out in the shipyards of the kingdom, there is a quite 
evident reluctance on the part of large sections of the 
Clyde workmen affected to accept the finding in anything 
but an agreeable spirit. In fact, they themselves, it is 
known very largely, voted against acceptance, and they 
profess to believe that, had there been a larger poll—the 
total number of votes recorded ought to have been 
double what it was—the majority for acceptance would 
have been less than it was, if, indeed, the scales had not 
been turned the other way. Certainly, had there been a 
more decisive majority, there would have been less fear 
that the settlement is only of a dubious character so far 
as the Clyde is concerned. In almost all the twenty- 
| three branches of the Associated Shipwrights’ Society in 
| the West of Scotland resolutions, it is said, have been 
| carried to the effect that men in the Clyde district would 
| not return to work until their wages were raised to the 
| same level as those on the North-East Coast. Among 
| the Clyde joiners also there is still talk of refusing 
| tc resume work until wages are raised to 37s.—the 
| North-East Coast reduced rate. Should the members 
| of these societies, therefore, decline to obey the instruc- 
| tions of their executive councils to return to work, 
further complications may ensue. Their executive 
| councils may well refuse to recognise a local strike 
having such a genesis, and the employers, if this 
| attitude should be persisted in, may be expected to 
| decline to reopen their gates to the woodworkers. The 
trouble, therefore, so far as the Clyde is concerned, may 
be worse than ever; but the hope can only be expressed 
that common sense may prevail over the men’s evident 
irritation at having been outvoted by their fellows in 
other parts of the United Kingdom, whom the strike and 
the lock-out have not immediately affected. Clyde 
employers, like those in other districts, at least regard the 
finding of the ballot as clearing the way, if not for 
immediate and complete resumption of work, at least for 
the holding of conferences having as their objective the 
calling into being of effective machinery by which 
sectional disputes will be avoided, and such questions as 
wages rates adjusted on a general basis fairly appli- 
cable to all local conditions. 
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Die Grossen Segelschiffe. Ihre Entwickelung und Zukunft. 
Von W. Laas. 8vo, pp. 126, with 77 Illustrations. 
Berlin: J. Springer. 1908. Price 6 marks. 

Tus volume is a reprint of the very interesting paper 
on large sailing ships presented by the author to the 
meeting of the German Naval Engineers’ Institute in 1907. 
The interest excited by the paper has led to its re-publi- 
cation in book form, and the author has taken advan- 
tage of the opportunity to add some supplemental 
information, bringing the subject up to the present state 
of knowledge. Among these are a new system of sail 
planning for square rigged ships by Captain H. Rigener, 
in which the yards are all fixed and the sails divided in 
the middle, and are shortened by clewing up against the 
mast. The proportion of the sails is also altered, the 
lower sails being made comparatively smaller than the 
top-gallant sails and royals, which are principally fine 
weather sails. By this arrangement it is claimed that 
the yards can be made lighter, and one at least on each 
mast dispensed with. 

Of greater interest is an article on the results obtained 
with the auxiliary stern motor in the five-mast barque 
R. C. Rickmer, on a voyage round the world. This, 
under unfavourable circumstances, seems to have 
shortened the time by about 25 per cent. on the ocean 
voyage, apart from the saving in narrow waters, such as 
the English Channel and the East Indian Archipelago. 
The subject of the application of the Diesel motor to such 
uses is considered with the result of showing that a 
4000-ton ship could be equipped with twin screws of a 


Y | total of 400 horse-power, with a sacrifice of only about 


54 per cent. of the cargo space. The weight of the 
engines and 30 tons of fuel oil would be about 
100 tons. The engines might be required about twenty- 
five days in all on the round trip, making a total con- 
sumption of 65 tons for the voyage. 





SHORT NOTICES. 


The Incorporated Institution of Automobile Engineers. 
Proceedings, 1906-7. London: 1, Albemarle-street, Picca- 
dilly,W. Price 5s. net.—Although quite a young institution, 
the Automobile Engineers appear to making very rapid 
progress, and their proceedings for the session 1906-7 contain 
many excellent papers. Five papers were dealt with, the 
first being by Professor William A. Bone, F.R.S., on the 
combustion of hydrocarbons. This was followed by a paper 
on “‘ Accessibility and Cleanliness and the Brst Means of 
attaining them,’’ by Mr. F. L. Martineau. Mr. Percy 
Martin, the managing director of the Daimler Company, 
gave a useful paper on ‘‘ Works Organisation,’’ and his 
remarks apropos of the premium system are well worth read- 
ing. ‘‘ The Horse-power of the Petrol Motor in its relation to 
Bore, Stroke and Weight’’ was the subject chosen by Mr. 
W. F. Lanchester for his paper. Professor Callendar, F.R.S., 
has always something interesting to say about motors, and © 
his paper on ‘‘ The Effect of Size on the Thermal Efficiency 
of Motors ’’ is very instructing. The last paper was given by 
Mr. Wm. Gilchrist; in it he discussed ‘‘ The Motor Car 
Considered as a Carriage.’? We think the Proceedings ought 
to contain the annual report of the Council and the dates on 
which the papers were read. 


Sanitation of Public Buildings. By William Paul Gerhard, 
C.E. London: Chapman and Hall, Limited. Price 6s. 6d. 
net.—There are now many books on the subject of sanitation. 
The present volume discusses some features of sanitation in 
public buildings, with special reference to drainage, water 
supply, lighting, and ventilation. The author divides the 
buildings discussed into three sections, and treats each 
separately. First, those buildings having a permanent 
population, such as hospitals, &c.; secondly, those buildings 
having a large gathering of persons only during the day, such 
as schools, &c.; and thirdly, those buildings in which people 
congregate for a few hours only, either in the daytime or in 
the evening. The book is essentially practical. 


Tables of Quantities for Preliminary Estimates. By E.F. 
Hauch and P. D. Rice. London: Chapman and Hall, 
Limited. Price 5s. 6d. net.—In compiling these tables the 
authors have endeavoured to make them sufficiently broad in 
scope to meet the requirements of the surveyor, and at the 
same time to present them in suitable form for field use. 
The authors state that the calculations have been carefully 
made, five, and in some cases seven, place logarithms having 
been employed, and the tables are believed to be correct to 
the nearest cubic yard. A notable feature about the book is 
that the formule and methods of calculation are given so 
that tables for special cases may be prepared. A few tables 
other than those pertaining to earthwork have also been 
included. 

Steam Boilers, Engines, and Turbines. By Sydney F. 
Walker, M.I.E.E., &c. London: Harper Brothers, 45, 
Albemarle-street, W. Price 9s. net.—This is a rather ele- 
mentary book on the steam engine, well illustrated, mainly 
by blocks from catalogues. The principal feature of value in 
it is that it gives a few words of description about details of 
plant which gre not, as a rule, dealt with in books on the 
steam engine, Various forms of steam traps, stop valves, gas 
testing apparatuses, water purifiers, and so on, are illustrated 
and briefly described.. There are some curious omissions, 
particularly with regard to marine work. As a good general 
practical book for the engine user rather than the engine 
maker it may be recommended. 


Turbines. By W. H. Stuart Garnett. Second Edition. 
London: George Bell and Sons, York House, Portugal-street. 
Price 5s. net.—There have been few changes made in the 
second edition of this book. Those which have been made 
consist rather of alterations and extended explanatory than 
of additions. As before, the bouk is divided into two parts, 
the first dealing with water turbines, and the second with 
steam. The subject, as-treated by the author, is neither 
purely technical nor historical. It is evident that he has 
tried to produce a book which will appeal to those who desire 
a more thorough knowledge of the subject than can be: found 
in what we will call a ‘‘ popular’’ work, and yet do not wish 
to enter into the many intricate calculations involved in the 
design of turbines, 





THE ENGINEER 


May 29, 1998 
—— 








LARGE TURNING AND BORING MILL 


SMITH AND COVENTRY, LIMITED, MANCHESTER, ENGINEERS} 





30 HP Motor 
400 to il00R 


8 Motor 


4) 1470 Revs per min 





LARGE TURNING AND BORING MILL. 


AN unusually large turning and boring machine has 
recently been constructed by Smith and Coventry, Limited, 
Salford, Manchester. It is capable of dealing -with - work 
23ft. diameter, and will admit objects 9ft. 4in, deep-between 


the table and the tool holders. On account ofsts-éxtreme | 
size several departures have had to -be nradge “frote— the | 


standard design of boring mill made by: this firm, as ‘will be 
seen by the accompanying illustrations. 
trations on this page represent front and. side elevations, 
and those opposite are views of the machine erected in the 
builder’s works. The machine is driven by two electric 
motors, one of the variable speed type, 30 horse-power, run- 
ning between 400 and 1100 revolutions per minute operating 
the table, while another of 8 horse-power is provided for 
elevating and lowering the huge cross slide which weighs 
16 tons. The. table derives its motion from the 30 horse- 
power motor through the medium of a Bridges friction 
clutch and powerful spur gearing, two spur pinions 
with thirteen teeth, 23in. pitch meshing, with a spur 
ring with 172 teeth, 2sin. pitch, secured to the 
table. The means of driving these spur pinions by gearing 
from the back of the machine is clearly shown on page 565. 
The table is attached to a massive vertical cast iron spindle, 
15in, diam. This spindle revolves in a conical split bush 
provided with worm and worm wheel adjustment, and the 
table is further supported near the periphery by a broad 
bearing running on self-oiling rollers. 
run the table at a high speed, the table can be raised off this 
outer bearing by means of a ratchet actuating a screwed tail 
pin on the spindle through bevel and spur gearing. The 
feed motions are controlled_by the two dials seen in the 
photographic views opposite, and in the front elevation 
above. These dials have the various feeds plainly shown on 
the front, and on the back is a cam into which the several 
levers controlling clutches on the feed gears engage, By 


revolving the dials any one of four feeds may be instantly | 


brought into action while the machine is running, and the 
clutches are so designed that no two sets of gear can be in 
mesh simultaneously. Eight rates of feed are provided for 
turning, boring, and reversing, 

In order to enable tapered surfaces to be turned, an 


ingenious system of connecting up the horizontal and vertical | 


traverses has been devised. For this purpose a small swing 


frame with additional change wheels is placed at the end of | 
The cross slide is very massive, and is pro- | 


the cross slide. 
vided with two tool saddles or heads, which are entirely 


In, these, the illus- | 


When it is desired to | 





situated in slots cut in thetool bars ; in this Way they are re- 
moved more out of the way than is usual. Large machines of 
this class require special provision for lubricating purposes. 

















ings. The central lubrication is within easy"view of the 
operator, who can exercise control cf the quantities of oil 
supplied to each tube. 









































independent, and may be controlled from either side of the | 


machine. 
motion in either direction by means of a screw. The tool 
bars are of octagonal section, separately balanced, and can be 
run up and down rapidly by means of the star. handle shown 


These heads have self-acting and hand traverse | 


in front, or at a slower rate for hand feeding by. means of the | 


star wheel placed at right angles to the first-named wheel. | 
They can also becontrolled in both vertical and horizontal direc- | 
In connection with | 


rend of the cross slide. 
the balancing’ of *the tool bars.a. departure has been. made 
from the firm’s customary practice. In this machine the 
ropes from the balance weights are carried round pulleys 


tions from.¢i 


TURNING AND BORING 


|'In this case the system of oiling the working parts has been 
| well thought out; the lubricant being conveyed ‘by means 
of tubes from a central reservoir to all the important bear- 








Swain Sc 
MILL—SIDE ELEVATION 
The table is 14ft. diameter, the traverse of the tool bars 5ft., 


the dépth of work admissible between table and tool-holders 
9ft. 4in., and the complete machine weighs 90 tons. 
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SURVEY STEAMER OXOTCKB 


THE SUNDERLAND SHIPBUILDING CO., LTD., SUNDERLAND, BUILDERS 








A SURVEY STEAMER FOR THE RUSSIAN 
GOVERNMENT. 


” THERE has just lately left the river Wear for Vladivostock 
the steamship Oxotckb, built by the Sunderland Shipbuild- 
ing Company, Limited, for survey purposes of the Russian 
Government. The Oxotckb, which has a length between 


» 
‘ 


found on the main deck amidships and under the quarter- 
| deck aft. Included in the equipment are two motor launches, 
each 26ft. long, provided by Messrs. Lindsay, Carverhill and 
Co., of the Wear Engine Works, Sunderland, capable of 
running nine knots at sea. The official trials of the Oxotckb 
| were carried out by a special commission of officers of the 
| Imperial Russian navy, under the presidency of Captain 





the United States. There are six steel kilns, each 18ft, 
diameter at the, base, 17ft. at the top, and 4Oft. high. 
A cap in the form of a truncated case 18in. high covers the 
kiln, and has a rectangular top in which is the charging door, 
Beneath each kiln, and enclosed in the masonry supporting 
walls, is a double cooler, also of steel. This is in two sections 
of equal size, one behind the other. Each cooler is 84ft. by 


perpendiculars of 200ft., a breadth of 32ft., and a depth | Stetsenko, who has been appointed shortly to take charge of 5}ft. at the top, tapering to 3ft. by 3ft. at the bottom in a 
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poration, and was built under special survey. The engravings 
clearly illustrate the dimensions and design of the vessel. 
The main engines, provided by Messrs. G. T. Gray and Co., 
of South Shields, have cylinders 14in., 23in., and 38in. by 
27in. stroke, steam being supplied by two large boilers, work- 
ing at a pressure of 180 1b. per square inch. The vessel has 
water ballast fore arid aft. When in full commission, a 
technical staff and crew of about eighty-five persons will be 
carried, and accommodation for the survey officers has been 


moulded of 13{t., takes the highest class in the British Cor- | 
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Plan of Main Neck 


DETAILS OF THE RUSSIAN SURVEY STEAMER OXOTCKB 


the Russian cruiser Rurik, now being built by Messrs. 
Vickers, Sons and Maxim at Barrow. 








AMERICAN ENGINEERING NEWS. 


A modern limekiln plant.—The new Knickerbocker lime- 
kiln plant is an example of modern American practice in 
lime burning, and is probably the largest plant of its kind in 
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depth of 8ft. The bottom is closed by a horizontal gate 
operated by gearing by means of a hand wheel. Coal is 
delivered on a steel viaduct, and dumped through shoots into 
tbe bunkers at the rear of the kilns. The coal is fired by hand 
into furnace extensions on both sides of each kiln, the grate 
being 7ft. by 10ft., and the furnace 5ft. high. The products 
of combustion from a heavy bed of fuel pass over @ low bridge 
wall and up through the limestone charge. At the top of the 
kiln they pass up through two flues and are led to the bas? 
of the waste gas chimney. The furnaces are operated unde £ 
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Se 
: ; ‘ edins ‘ 7 j horus is present. There must be a high head, or else very careful 

draught. Two of the kilns are fired by producer gas | with any ordinary paint. Among other advantages claimed | P' 8 18 p ad, Or 
a Talbot producers, the gas passing through brick | for these machines are, first, that a second coat of paint can feeding ” must go on as long as the metal is fluid. : ; 
from be applied in a very short time after the first coat, as the Lastly, vibration, and something akin to bending, might have 


checker work occupying the space used for the furnace in the 
other kilns. The limestone is worked from open quarries and 
carried in drop- bottom wagons of 8 tons capacity. These run 
on a line of rails of standard gauge laid over the tops of the 
kilns, and discharge their contents directly through the 
sliding charging doors. s J 4 

4 great Canadian railway. — The Canadian Pacific 
Railway is @ remarkable institution in the extent and variety 
of its enterprises. It has a trans-continental line from the 
Atlantic to the Pacific, over 3000 miles, besides thousands of 
miles of other main lines. sud branches. It has a total of 
about 10,250 miles of railway, including 830 miles under con- 
struction. It owns a line of Transatlantic steamers running 
from Montreal, Quebec and St. John’s to Liverpool and 
Antwerp, and a line of Transpacific steamers from Vancouver 
to Yokohama. It also has coasting steamers, and a line of 
steamers on the Great Lakes. It operates its own parcels 
express service, and owns its telegraph lines, and its sleeping 
and dining cars, while in the United States these facilities 
are usually operated by independent concerns. The company 
owns a controlling interest in two American railways with 
which it connects, the Minneapolis, Saint Paul and Sault 
Sainte Marie Railway, with 2280 miles, and the Duluth, 
South Shore and Atlantic Railway with 600 miles. It owns 
14,800,000 acres of unoccupied land. Its equipment com- 
rises 1300 locomotives, 1200 passenger carriages, 300 dining, 
sleeping and parlour saloons and official carriages, 40,400 
goods wagons, 720 goods brake vans, and 2100 miscellaneous 
wagons for railway construction and other work. In 1907 it 
spent £900,000 in building new lines, £2,200,000 in improving 
its lines, £2,700,000 for locomotives, rolling stock and repair 
shops, and £140,000 on its ocean, lake, and river steamers. 
There were 1,052,286,316-passengers carried one mile, at an 
average revenue of O°9d. per mile, and 5,946,779,960 tons 
of goods carried one mile at an average revenue of 0°388d. 
per mile. The gross earnings were £18,440,000, and the net 
earnings were £5,060,000. It does much of its own construc- 
tion, and in 1907 built 250 carriages of all kinds for passenger 
service, and 6300 wagons for goods and railway service. 

New rails for the Pennsylvania Railroad.—The Penn- 
sylvania Railroad, has placed orders for 55,000 tons 
of steel rails for 1908 delivery, and these are to be made to 
a new section and under newly adopted specifications. In 
preparing these specifieagions the railway company, with its 
engineers, has taken the position that as a purchaser and 
user of rails it will allow considerable latitude as to methods 
of manufacture, provided that these result in rails of good 
quality. The new specifications, therefore, deal particularly 
with tests and requirements. Following the recommenda- 
tion of the American Railway Association, it is required that 
in addition to the usual brands each rail shall be marked 
with a letter indicating its position in the ingot. The 
acceptance is based upon a single drop test for each lot, 
instead of upon three tests. Should the test piece with 
mark indicating that it came from the top of the ingot show 
piping, then all rails with the same mark will be rejected. 
No definite crop or discard is specified. The new specifica- 
tions mark an important result of the long and sharp con- 
troversy between American railway engineers and rail 
makers over the poor quality of modern rails. The makers 
have assumed a very arbitrary position, and have made the 
rails to their own specifications, refusing to accept those of 
the railway companies. Within the past few years the 
conditions have reached a pass where the rails have become 
absolutely unsafe, especially for the heavier weights, and in 
innumerable cases the new and heavy rails have begun to 
show wear, cracks and flaws as soon as laid, while older and 
lighter rails in the same permanent way and carrying the 
same traffic continue reliable and safe in service. The rail- 
ways themselves are in part responsible for these conditions, 
since they have ignored the protests of their engineers, and 
have continued to purchase such rails as the makers choose 
to furnish. The trouble and expense of repairs and the 
serious danger to traffic has brought the railways to a sense 
of the results of their policy, and the makers are now being 
forced to concede some improvement in quality. 


A PORTABLE PAINTING PLANT. 


TO meet the demand for a portable electrically-operated 
painting plant, Messrs. A. C. Wells and Co., of 102-104, 
Midland - road, St. Pancras, recently designed and put 
upon the market the mdchine which is shown in the 
accompanying illustration. So far as the actual painting 
machine is concerned this is identical with the firm’s standard 
pattern. It will be seen from the illustration that in this 
particular plant a double air compressor is provided, which 
enables two spraying nozzles to be fixed to one machine. 
In cases where only one spraying nozzle is required, however, 
a single-cylinder compressor is sufficient. The compressors 
in all cases are of simple design, the centre column of the 
compressor forming the air reservoir, and the pump is kept 
cool by a water jacket surrounding it. 

The painting machine itself, which is to be seen in the 
centre of the trolley, consists of a strong circular tank capable 
of withstanding the necessary air pressure, and it is provided 
With a movable screw-down cover. Inside this tank is a 
Separate pot in which the paint or other material to be used 
1s placed. This pot is removable, and forms an important 
feature of the invention, since another pot containing more 
palnt, or paint of a different colour, can quickly be put into 
the machine. For high speed work the air is supplied to the 
painting machine at a pressure of about 25lb. per square 
inch. It is first allowed to pass into the closed tank, where it 
18 Imprisoned, and so exerts pressure on the surface of the 
paint. thus driving the paint along the hose to the spraying 
nozzles, the principle being the same as in the Wells lamp 
If the paint or other material has to be forced up to a height 
above the level of the paint tank, a greater pressure is 
Set up in the tank than that necessary to break up the 
paint at the nozzle. A continuous supply of compressed air 
at a pressure of about 201b. to 251b. per square inch, 
according to the speed of the work required, is then supplied 
direct to the nozzles, where, meeting the paint forced up 
under pressure from the tank, the latter is broken into a fine 
Spray. The adjustment is made at the nozzles. 

We are informed that where large surfaces have to be 
_: the speed varies at the rate of from five to six times 
on obtained with the brush. It is claimed that from 20 to 

Square feet of surface can easily be covered in one minute 








paint is found to dry much more quickly than when applied 
with a brush ; and, secondly, difficult and intricate work may 
be painted much more quickly and better than by the brush 
method. A single coat carried out with the machine is said 
to be often as good as two coats put on with the brush. We 
have examined samples of work done by these machines, and 
they were very satisfactory. Another important claim made 
for these machines is that they save a considerable amount 
of paint as compared with the brush method of painting. 
The Lancashire and Yorkshire Railway Company, we are 
given to understand, uses these machines for painting its 
wagons, and it estimates that there is a saving in paint of 
about 30 percent. We arealso informed that quite a number 
of electrical manufacturing firms is using these machines for 
covering the iron core plates of dynamos, &c., with insulating 
varnish, and that they are used by many railway companies, 

















PORTABLE PAINTING PLANT 


ship and bridge builders, gasworks, &c. The machine 
illustrated was built for the Brazilian Shipping Company. 
The motor of this particular machine is capable of developing 
4 brake horse-power. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents. ) 





PIONEER ENGINEERING. 

Sik,—In the interesting articles in THE ENGINEER upon 
‘* Pioneer Engineering ” which have recently appeared, there are 
one or two matters which might bear some comment from the 
point of view of engineers in tropical countries other than Africa, 
of which country the articles principally treat. For example, in 
Mexico and South America the engineer or traveller should be 
well advised never to take an English saddle ; it is quite unsuited 
in any country for hard work. The saddles made in Peru, Chile, 
or Mexico are admirably adapted to days of journeying on horse— 
or mule—back, and give a minimum of fatigue to both horse and 
rider. The author of the article, in one place, speaks of riding 
without any saddle. This is surely a joke ; no experienced horse- 
man would doit under any circumstances. As to helmets, these are, 
of course, indispensable in certain countries, but in Mexico and 
South America the best headgear is that which the inhabitants use 

the big-brimmed and high-crowned straw hat of ‘‘ Panama ” or 
Mexican form. In the Andes they keep off the rain as well as the 
sun, and a white British helmet would 5 a curiosity. As to pre- 
served foods, the author’s remarks about avoiding American jams 
can well be endorsed, and, indeed, extended to the tinned abomi- 
nations which proceed from Chicago or elsewhere, Indeed, tinned 
meats and sardines should generally be avoided. Not only is 
there the risk of doubtful material, but the tin causes some per- 
nicious effect. This does not apply to condensed milk and beef 
extracts, which should always be carried, as ‘‘ Bovril,” &c. The 
experienced traveller will find that it is better to use, as far as 
possible, the food of the countries he passes through. Rice, 
potatoes, and eggs are better than “‘ tinned horse.” As to general 
equipment, travellers havea tendency to take too many things ; 
but, of course, equipment depends entirely upon the country to 
be visited. Light woollen vests next to the skin are a sine gud non, 
both in hot or cold climates ; they are cooler and warmer than 
anything else. This, and great care as to the water for drinking, 
are the most important points for health. Quinine, of course, is 
indispensable, for most tropical countries are more or less mala- 
rious. Travellers interested in ‘“‘ pioneer engineering ” in South 
America will find results of experience in that continent set down 
in my book, ‘*‘ The Andes and the Amazon,” published by Unwin, 
which has rapidly gone into a second edition. The subject of your 
author’s article is an interesting one, and he deserves the thanks 
of engineers whose lot calls them to the waste places of the earth. 

Northwood, May 23rd. C,. REGINALD Enock, F.R.G.S. 


THE PITTING OF PROPELLER BLADES. 


Sim,—NSince reading your issue of the 22nd instant I have made 
some inquiries concerning the pitting, which you illustrate, of the 
propeller blades of certain turbine-driven ocean-going destroyers, 
and if the answers which I have received are correct, which I see 
no reason to doubt, the pitting is more curious and mysterious 
than appears at first sight. The remarkable thing is that it seems 
to have occurred while the boats were running their trial trips ; 
that is to say, in a few hours. If the destruction of turbine-driven 
propellers is to proceed in future at this rate, then the turbine is 
useless for this class of work. 

As nothing at all like it has happened before, all hypotheses can 
be regarded as merely indicating the line which inquiry ought to 
take, but there are three principal causes which may be at the 
root of the trouble. 

Electrolytic action is one. In many ships, to prevent the rapid 
corrosion which is apt to occur in propeller blades, zinc plates are 
fastened to the stern post, which act in just the same way as the 
zine put into marine boilers. I should like to know whether zinc 
was used with these pitted blades. 

The second hypothesis is that the castings were unsound about 
the boss. I do not mean that they had actual cavities in them, 
but the metal was porous and lacked density. It is matter of 
common knowledge that much difficulty is experienced in getting 
homogeneous bronze, or brass, or gun-metal castings, unless phos- 





done the mischief. e action may be described as analogous 
to tkat producing grooving in boilers. 

As I have not seen the propellers, and so have no knowledge 
outside what you have said of what.the so-called pitting is like, I 
cannot attach any value to hypothesis No. 2. The difficulty about 
No. 1 is that, so far as I am aware, no one ever before heard of 
a propeller being ruined by electrolysis in a few hours. I 
remember in my own experience, however, two cases in which 
certain boiler tubes were practically destroyed in this way. Ina 
new boiler a large number of the tubes—iron—were pitted right 
through in the course of a voyage from Liverpool to the United 
States. The spoiled tubes were replaced in New York by new 
tubes, which were wrecked in the same way on the voyage home. 
I also remember a portable engine boiler having the tubes eaten 
right through in a few days near the smoke-box end. But the 
work of destruction in both cases extended over days. It was not 
done in a few hours, as in this case. 

It is, of course, an open secret that turbine-driven propellers 
vibrate violently. The range of vibration is smaller than it is with 
the larger and slower-running reciprocating engines. It remains 
to be seen whether this vibration can in any way explain what has 
occurred. 

Of course, bronze propellers have been used before with turbines, 
and it ought to be possible to find out whether these propellers 
have or have not pitted or corroded. The absolute impenetrable 
reticence observed by everyone connected with the marine turbine 
may stand in the way and prevent the publication of information. 
But the pitting recorded in your pages is so disastrous to the 
reputation of the marine turbine, that it seems impossible that. it 
can escape some explanation. Obviously, either the turbines or the 
propellers are in fault—unless, indeed, some quite new agency is 
at work—and the makers of turbines and the makers of propellers 
will have to settle between them which is to blame for the occur- 
rence of a phenomenon, which is, to say the least, extremely dis- 
concerting. The matter cannot rest where it is ; and readers of 
THE ENGINEER are much indebted to yvu, Sir, for making facts so 
important public property. I venture to hope that the whole 
question will be thrashed out in your columns. 

SUPERINTENDING ENGINEER. 

Liverpool, May 25th. 


SQUARING THE CIRCLE. 

Str, —“‘E. L. S.” gave in your issue of May 15th a construction 
for circumference of a circle, viz., isosceles \ with side = 75 
and 1 200. Inscribe a circle then long side = circumference of 
circle. This may be a problem, but I fail to see where its utility 


comes in. First of all, the sides given are only for a circle 44 
dia., and for any other circle ratios would come in. 








Vv 200 


It is evident that the angles are constant for all cases. Join B 
to centre of circle D OE, draw perpendiculars O E and OD toAB 
and BC respectively. Then BO bisects the angle A BC ; let OD 
= r = radius of circle. 


Then BD=OD cot @ 
= rcot & 
but BC=2BD 
-. BC = 2 reot 8, 
and BC = circumference of circle = 27 * = 2 r cot @. 


*, cot @=w = 3-14159 ... 
.. 6 =17 deg. 39 min. 24 sec. nearly, 
so that cireum. of any circle = 2 r x cot 17 deg. 39 min. 24 sec, 
nearly. 


Y 





9° 
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48" 
e018 a 
B 
Then BD = BAcosa= BA x cos 35 deg. 18 min. 48 sec. 
= BA x -8161039, 
200 — . " 
and if BD = ' 7° BA = /75. ° They satisfy the equation. 


This would be a simpler construction :—Make angle A B U = 
35 deg. 18 min. 48 sec. 

Describe any circle E O D touching angle A B C at points E and 
D, draw O D perpendicular to B C. 

Then 2 B D = circumference of circle. 

West Hartlepool, May 21st. 


E. A. 





STANDARDISATION. 


Sir,—I am rejoiced that you have opened your correspondence 
columns to a discussion of this very important subject, but I do 
wish Mr Payer had been more explicit. He seems to know some- 
thing about a particular class of machinery, but he hides the 
actual name and talks about ginger-beer machines. 1 don’t know 
what ginger-beer is meant for, but it suggests refrigerating—CO, 
and gas generally. If it is so, cannot he give us his particular 
charge against the machinery that is now going in! He is right, 
of course, in saying that progress of invention is stopped by 
standardisation. That is the same with all standardisation, but 
nevertheless it may be a less evil than a lack of standards. I am 
sure Mr. Payer himself will not deny that Whitworth screws were 
of vast value to engineering, and I think the standardisation of 
rolled sections is splendid, though I do not hold at all with the 
standardisation of locomotives and machinery in general. We 
want to fix the details, but allow all sorts of changes to be rung 
on them. A piano is a standardised instrument, it has fixed notes 
in a certain order, but we are not all obliged to play the same 
tune on it. That’s what we want with standardisation. Marine 
engines could be built up very largely from certain standard 
details such as brasses, glands, connecting-rods, crank shafts, thrust 
blocks, tail shafts, and so on, and then we could take the parts 
from any one ship of a class and transfer them. to any other ships. 
But no one would ever think of removing an engine holus-bolus. 
I believe some of our ships are standardised on these lines. Per- 
haps Mr. Payer could tell us how it works out. 


May 22nd. Priok LIEN, 
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THE FRENCH CRUISER LEON GAMBETTA. 


ON Monday last the French President, Monsieur Falliéres, 
crossed the Channel in order to take part with the King in the 
official visit to the Franco-British Exhibition. The vessel 
in which he made the voyage was the cruiser Léon Gambetta, 
of which we give an engraving above. We have on several 
occasions referred to this vessel, but it will be of interest 
perhaps if we recall her leading particulars. She is 480ft. 
long, and has a beam of 70ft. 2in. and a draught of 26ft. 6in. 
Her displacement is 12,600 tons. She is protected from end 
to end by an armoured belt of Harvey steel, which varies in 
thickness from 100 mm. to 150 mm., and which is carried 
down to 7ft. 6in. below the water-line. Her armament is 
but weak as compared with modern cruisers in the British 
Navy. It comprises four 194 mm. = 7’64in. guns, sixteen 
164 mm. = 6°45in. guns, and twenty-two 47 mm. = 1°85in. 
guns. There are also five torpedo tubes, two of which are 
submerged. She was designed to give 22 knots with 27,500 
horse-power, but on her official trials she did a three hours’ 
run at a mean speed of 23°06 knots with a horse-power of 
29,008—this being more than a knot faster and 1500 horse- 
power in excess of that for which she was designed. She has 
twenty-eight Niclausse boilers passed for a pressure of 18 
kilos. per square centimetre, which is nearly 265 lb. per 
square inch. They are arranged in groups in four indepen- 
dent compartments. The Léon Gambetta has always had a 
reputation for speed, and, as a matter of fact, she was chosen 
on this account to take President Loubet from Lisbon to 
Marseilles in 1905. 








SWING BRIDGE AT LITTLEHAMPTON. 


THE town of Littlehampton, in Sussex, being practically 
cut off by the river Arun from the neighbouring towns of 
Port:mouth, Chichester, Bognor, and Worthing, traffic has 
hitherto been conveyed across the river by means of a chain 





best means of crossing the river. He recommended a swing 
bridge, and drew out a short specification detailing the con- 
ditions under which such a bridge should be made. Upon 
this specification several bridge engineers were asked to 
send in a design and a tender based upon their design. These 
were considered by the Council, and of the many designs 


submitted that of Mr. John J. Webster, M.Inst.C.E., of | 
Westminster, was accepted, and Messrs. Alfred Thorne and | 


Sons, Westminster, who had tendered upon this design, were 
instructed to carry out the work: 


The river at the site of the bridge is 292ft. wide at high | 


water. The bridge, which we illustrate, consists of a side 


span of 104ft. on the west side and a swing span with two | 


equal arms of 98ft. each, the channel of the river running 
under the western arm. In a subsequent issue we shall pub- 
lish the general arrangement of this bridge, together with 
working drawings of the various members. At present it is 
only our intention to give briefly its principal features. 

The roadway is 26ft. wide in the side span, 18ft, of which 


are for wheel traffic and 4ft. on either side for pedestrians. | 


The swing span bas a 9ft. width for wheel traffic and two 
side walks of 4ft. each for foot passengers. The side spans 


rest upon a cluster of eight columns at the river end, and a | 


masonry and concrete wall at the shcre end. The central 
pier, upon which the girder swings, consists of four cast iron 
cylinders 8ft. in diameter, sunk to the solid rock, tapering to 


6ft. diameter at the top. The girders of the side span are of | 
N truss type, 13ft. deep between the centres of the top and | 


bottom booms, and are tied together by two overhead arched 
ribs. They are fixed at the shore end, and rest on rollers on 


the pier. The swing span is 198ft. in length by 23ft. deep at | 
the centre, and the girders are similar to those of the side | 


span. 


The bridge is actuated by means of a 10 horse-power | 


Gardner petrol engine, running at 800 revolutions per minute 
and geared down to the rack attached to the underside of the 
main girders, the engine-house being fixed at the top of the 
main girders, as shown in the engraving. The bridge can 








NEW SWING BRIDGE 


ferry. For the modern problems of transport this method was 
totally unsuitable, and, indeed, was quite incapable of dealing 
with the traffic satisfactorily. In order to improve matters 
in this respect, the Urban District Council decided to con- 


struct a bridge across the river on the site of the existing | 
ferry, and in this scheme the Duke of Norfolk took an active | 


interest, supporting it both financially and otherwise. 
The ferry rights were purchased by the Council, and Major 
Hector Tulloch, C.B., R.E. (retired) was consulted as to the 





AT LITTLEHAMPTON 


swing a complete revolution for the advantage of the up or 
down stream traffic, and the time occupied in opening or 
closing it one way is 14 minutes. The nose ends of the 
girders rest upon adjustable wedge blocks actuated from the 
engine-house, the ends being also locked when the bridge is 
in position for road traffic. Gates are fixed across the road at 
each end of the bridge, and are so arranged that the swing span 
cannot be opened for traffic unless the gates are across the 
road. The whole of the wedge, locking and gate gear is 


| 


ae) aay 





actuated by the man in the engine-house. On the Little. 

hampton bank of the river there is a small toll-house. We 

are informed that the cost of the work, exclusive of the 

amount paid for the purchase of the ferry, was about £14,000. 
| During the construction of the work Mr. W. F. Robinson, 
Assoc. M. Inst. C.E., acted as resident engineer. The founda- 
tion stone of the bridge was laid so recently as August 7th of 
last year by the Duke of Norfolk, by whom the formal open 
ing ceremony was also carried out on Wednesday last. The 
| bridge has long been needed, and will, we feel sure, soon 
prove its value to the inhabitants of Littlehampton and the 
surrounding towns. 





VANADIUM IN CAST IRON. 


AN interesting investigation has been made by Mr. 
Moldenke, secretary of the American Foundry Associa- 
tion, regarding the possibilities of vanadium used in 
cast iron. Its effects upon steel indicate its advan- 
tages when used in cast iron for railway car wheels, rolls, 
alkali pots, pump parts, &c.—in fact, wherever stresses 
are heavy and repeated, and where castings are subjected to 
shocks or great variations in temperature. A ferro-vanadium 
carrying high carbon was selected because it melted at a 
| lower temperature and would also be cheaper for the foundry- 
man. Varying proportions were added to the ladle of molten 
metal, first in lump form. As this did not give satisfaction 
with the small quantities of iron used at a time, the alloy 
| was powdered before using. As vanadium, besides being a 
great strengthener, is also a powerful deoxidising agent, and 
as the increase in strength obtained by its use might be 
| attributed to the purification of the iron only, a further series 
of tests was included in which the ladle was first treated 
| with 80 per cent. ferro-manganese in sufficient quantity to 
| add 0°5 per cent. of manganese, and then the ferro-vanadium. 
| In order to throw some light on the deoxidising power of 
| vanadium a set of tests was also made with burnt metal. 
| All the tests indicate the value of the vanadium addition. 

The alloy used contained 14°67 per cent. of vanadium, 6°36 
| per cent. of carbon, and 0:18 per cent. of silicon. While the 
| vanadium content is comparatively low, this is a good alloy 
| for foundry purposes, as cast iron is already high in carbon, 
| and the silicon is too small to play an appreciable part in the 
| results. While the attempt was made to get as nearly 0°05, 
| 0°10 and 0°15 vanadium into the ladles of metal as possible, the 
| analyses show that as much as two or three times this quantity 
remained after casting. This is due to the impossibility of 
| accurately weighing out in the small space of time available 
| to prevent undue cooling of the metal, when generally dealing 
| with less metal in the ladle than had been expected or arranged 
| for. Then, with the small quantities tried, the chances of 
| irregular distribution were very great. A foundry with 5 or 
| 10-ton ladles would give a better opportunity. Finally, there 
| is the uncertainty of how much or little vanadium is oxidised. 
| The very best results with both manganese and vanadium 

show very little of the latter remaining. The results, 
| however, are sufficient strongly to recommend the new alloy. 
| A still better method would be to use a more powerful 
| deoxidiser than manganese and add the vanadium on the top o# 
| it. A method which increases the breaking strength of a test 
| bar from 20001b. up to 2500 1b. for gray iron, and 1500 1b. uD 
| to 3900 1b. for white iron, is sufficient to warrant further 
| investigation on the part of every foundryman who has special 
| problems in strength to master. It is expected to continue 

the investigations, making provision to keep the ladle with 

melted iron heated up for a fairly long period, so that better 

mixing of the alloy may result, and hence more accurate 
| results can be obtained. 








Since the opening of the Brooklyn extension of the 
New York subway it is possible to ride from New Rochelle to the 
Flatbush-avenue terminal of the Long Island Railroad, a distance 
of 23 miles, for 4d.—2kd. on the surface line and 14d. for 4 

| transfer to the Third-avenue elevated road, from which a free 
transfer to the subway is given at 149th-street. 
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THE COLLAPSE OF THE QUEBEC BRIDGE. 
REPORT OF THE ROYAL COMMISSION,* 
(Continued from page 540.) 


the last that transpired with regard to the bent ribs at 
id 8-L, cantilever arm, and it is plainly indicated that 
one except Mr. Cooper looked upon this matter as seri us or as 
wjicating any constitutional weakness. It will be noted that the 
as at 7 and 8 were reported on August 6th, the bends at 8 and 
0 discovered on August 12th, and that both bends were in the west 
truss; that previously from time to time chords with ribs more or 
jess wavy had been reported, and Mr. McLure gave it as his 
son that these bends were eaused by stress since erection, 
he wi h straight wh ted, while M 
because he was sure they were straight when erected, while Mr. 
Deans thought the bends were made in the shop. : ; 

While Mr. Deans after Mr. Szlapka’'s return gives certain 
information as to the bend in the 7 and 8 splice, Mr. Szlapka states 
that on his visit to the bridge he did not examine this splice, and 
further says that during none of his three visits to the bridge did 
he examine any chords. : : 3 : 

Mr. Kinloch states in his evidence that he did not notice the 
bends at the 7-L and 8-L joints when the bottom cover plate was 
first removed, and that he felt confident that these distortions 
took place after the removal of the cover plate. 

It seems clear from the above that Mr. Cooper's statement that 
the delicacy of the joints was not sufficiently appreciated by the 
Phenix Bridge Company is substantiated. Mr. Szlapka was on 
the ground and made no special examination in the matter, and 
Mr. Deans endeavoured to throw the blame for the distortions 
entirely upon the shop work. No evidence has been shown to us 
to prove that Mr. Deans had any grounds for this assertion, and 
his inspector, Mr. Morris, was in possession of information that 
indicated that there was no great probability that such an error 
could have escaped detection. On August 20th Mr. Kinloch 
discovered that chord 8-R of cantilever arm was bent, and after- 
wards found that 9-R and 10-R also showed distortion. He called 
Mr. Birks’ attention to this condition, but neither of them con- 
sidered it of importance. Mr. McLure was ill, and did not see 
these bends until several days after they were found (August 23rd), 
but Mr. Yenser was made aware of them. On August 23rd the 
joint at chords 5 and 6-R of cantilever arm was found to be off on 
one centre rib in. at bottom, the offset running to nothing at top. 
Mr. Kinloch visited chord 8-R daily for several days, and imagined 
that the bend was becoming greater, all four ribs being bent, but 
not alike. 

The bend in chord 9-L anchor arm was discovered, about 
9,30 a.m., August 27th, to have greatly increased, it having been 
previously noted and being under observation. Owing to the tact 
that the 25th was a Sunday, and that there was practically no 
work done on the 26th, it is doubtful whether this chord was 
examined between the 24th and 27th. 

Mr. Kinloch, who made the discovery, in his evidence says: 

“Q, Please relate the occurrences following your discovery of 
the bent chord on August 27th. 

“A, Immediately after discovering the bend I brought the 
matter to the attention of Mr. Yenser and Mr. Birks, and with 
them re-examined both chcrd A 9-L and several other lower chord 
members. We did not kaow what to make of the matter, and 
then went up to our office and arranged with Mr. McLure to have 
the deflections of the suspicious chords measured. This measure- 
ment, which was made by Birks, McLure, and myself, showed the 
extent of the deflections, and their cause and their ultimate result 
immediately became a matter of very active discussion. Mr. 
Birks expressed himself definitely as being of opinion that there 
was no danger, and endeavoured to persuade me that the bend had 
always been n the chord. Mr. Yenser and | were uneasy and 
considered the matter serious, and finally suggested that McLure 
and Birks should go to New York and Pheenixville for advice. 
It was considered that the matter could not be satisfactorily 
explained by telegraph or telephone, and none of us expected 
immediate disaster. Mr. Birks and Mr. McLure did not welcome 
our suggestion, saying that they would only be laughed at on 
arrival, and it was finally agreed to refer the matter of sending to 
headquarters to Mr. Hoare, who decided in favour of our sugges- 
tion. Mr. Hoare visited the bridge on Wednesday, and spent 
most of the day there. He appeared very anxious that I should 
abandon my position of being positively convinced that the bend 
had occurred since the erection of the cantilever arm was com- 
pleted, and argued both this and some possible methods of 
strengthening the chords by bracing several times with me. | was 
somewhat excited and much annoyed at the unwillingness of all 
the engineers to accept my statement of facts, and on both 
Wednesday and ‘Phursday avoided further discussion of the 
matter as much as possible. It was understood that Mr. McLure 
would immediately wire me if Mr. Cooper took a serious view of 
the situation, but this he failed to do. Mr. Birks, however, told 
me on the morning of the 29th inst. that he had been advised by 
phone from Phoenixville that they had a record which showed 
that the bends had been in the chord before it was shipped from 
Pheenixville, and that he had just advised Mr. Hoare by telephone, 
at the request of Mr. Deans, to that effect.” 

As soon as the measurements above referred to were made, it 
was recognised by Mr. Yenser and the inspectors that they were 
face to face with a crisis. Mr. Yenser announced his intention of 
stopping erection until he had referred the matter to Pheenixville. 
The measurements were plotted, and were reported by mail to Mr. 
Cooper and to Pheenixville, these reports being delivered on the 
morning of the 29th. Owing apparently to anxiety already exist- 
ing among the workmen it was not considered wise to vse either 
telegraph or telephone. As suggested by Mr. Kinloch, Mr. 
McLure reported the matter fully to Mr. Hoare on the evening of 
the 27th, the delay of about tweive hours being accounted for by 
the making and plotting of the measurements and the necessity of 
using a personal messenger, as it was not wished to report 
Seraers over the telephone. It is clear that Mr. Yenser, Mr. 

inloch and Mr. MeLure were very much alarmed, but Mr. Birks 
could not be convinced that the bends had recently taken place. 
He knew better than any one else on the work the care with which 
the calculations and designs had been made, he was familiar with 
the experience and abilities of the designers, and could calculate 
that the stresses were then far below the expected maximum, To 
engineers the force of such reasoning is very great, and we do not 
consider that the confidence Mr. Birks placed in his superiors was 
m ahy way unusual or unreasonable. There was no misunder- 
standing, however, on his part ; he realised that if the bends had 
ps been in the chord before it was erected the bridge was 
ee and although Mr. McLure had evidence that the bends 
u increased more than lin. in the course of a week, although 
Mr. Kinloch was positive that the bends had very recently greatly 
ao and although Mr. Clark stubbornly maintained that the 
chord was absolutely straight when it left Chaudiere yard, Mr. Birks 
= strove to convince himself that they must have been mistaken. 
ie, oare evidently concluded that the matter was too serious for 
rh settle by any offhand decision, and approved Mr. McLure’s 
nission to New York, wisely requiring that he should get all 
possible facts before leaving, so that Mr. Cooper need not wait for 
further information on which to base a decision. 

4 text of Mr. McLure’s report of August 27th is as follows : 
ai ya Sir,—TI enclose sketches showing condition of bottom 
“ore sections ‘606—9 L’ of south anchor arm, and ‘‘621—9 R 
— R’ of south cantilever arm, as found from measurements 
zs = ten by the Phenix Bridge Company’s assistant engineer 
a yse , by stretching a line from batten plate to batten plate, 
8 indicated on the sketches, and measuring from this line held 
nr to each rib, top and bottom. It was noticed this morning 
— these chords were bent in this manner, as it is very evident 
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to one walking over them, and as it looked like a serious matter, 
we measured them. 

‘* Although a number of the chords originally had ribs more or 
less wavy, as I h ve reported to you from time to time, it is only 
very recent’'y that these have been in this condition, and their 
present shape, undoubtedly due to the stress they are now receiv- 
ing. Only a little over a week ago I measured one rib of the 9-L 
chord of anchor arm, here shown, wnd it was only fia. out of 
line ; now it is 2}in. 

‘*In the sketches the red indicates straight lines, and black ones 
the ribs of chords. A top and bottom view is shown in each case. 
You will note that chords ‘606 9L’ and ‘621—9-R’ have all ribs 
bent in same direction, while ‘621—8-R’ has its ribs bent in reverse 
curves. These bends had become so apparent by to-?ay that the 
gangs riveting at these points noticed them, and called Mr. Kin- 
loch’s attention to them. 

‘‘This matter is being reported in this mail, with sketches from 
the same measurements, to the Phceni<ville office, and the erection 
will not proceed until we hear from you and from Pheeni ville.” 

Wednesday, August 28th, was a day of waiting and uncertainty. 
Mr. Yenser had changed his mind during the night, and in the 
morning continued erection. The men were uneasy and alarmed, 
and the offi ‘ials were anxiously awaiting instructions from Pheenix- 
ville or New York. Mr. Yenser’s decision to continue work was 
laid before Mr Hoare, upon whom, as chief engineer, the final 
responsibility for every step taken rested, and who decided that 
he had acted wisely. Mr. Hoare makes this clear in the follow- 
ing letters to Mr. Cooper : — 

‘Quebec, August 28th, 1907. 

“Dear Sir, I wired you to-day as under: - ‘Have sent 
Mr. McLure to see you early to-morrow to explain letter mailed 
yesterday about anchor arm chords.’ 

** Also the following message to the Phoenix Bridge Company: 
‘Mr. McLure will call to-morrow to explain Birks’ letter regarding 
anchor arth chords ; will see Mr. Cooper first,” 

‘Regarding this matter, I thought it best for McLure to go at 
once to be able to explain matters and answer questions. He did 
not have much time for extended investigation before leaving. 

‘*1 have been at the bridge all day trying to get some evidence 
in connection with the bendiog of the ribs in this chord. Mr. 
Kinloch noticed it for the first time yesterday, and all inspectors 
declare that no such pronounced distortion existed a few weeks 
ago. Mr. MecLure made measurements yesterday afternoon and 
brought them to my house late last night, and stated that the 
erection foreman hastily concluded that he would not continue 
erecting to-day, which alarmed me at the time. Upon arriving at 
the work this morning he thought better of it and decided to go 
ahead, at the same time asking me if it would be all right. After 
ascertaining that the effects from moving the traveller ahead and 
proceeding with the next panel would be so insignificant, I 
requested him to continue, as the moral effect of holding up the 
work would be very bad on all concerned, and might also stop the 
work for this season on account of losing the men. From further 
investigation during the day I cannot help concluding that the 
metal received some injury before it was erected, as the corre- 
sponding chord in the same panel, and stressed the same, is in 
good condition. These panels are being stressed to-day, approsi- 
mately about seven-tenths of their maximum, and it is difficult to 
believe that this is the entire cause of the distortion. Now and 
again a rib in certain members is found to be a trifle longer than 
another, which, when compressed, might cause a trifling kink in it. 
There are a few examples of this. The chord in question, when 
being lifted to the cars in the storage yard, broke loose from the 
grips, one end of which fell a distance of 6ft. on to timber sills ; 
the other end fell a distance of 2ft. on to a block of eyebars. In 
falling it fell over on its side, breaking one of its angles on the 
north end splice and twisting some of the lacing bars, all of which 
were renewed. After this the inspectors reported the ribs per- 
fectly straight. On account of this chord falling on to two rigid 
higher points at ends, with no support in the middle but soft 
material, the conclusion would be that the deflection would be 
downward ; as a matter of fact, the evidence shows that it was in 
the opposite direction. Since Mr. McLure left, Mr. Birks has 
made careful examination of the chord, and states that the actual 
bending commences at the south splice and was not confined 
entirely to the lengths between the batten plates, where the lacing 
angles are used. As the foreman and inspectors declare that these 
defects were not noticeable until recently, perhaps the stress in 
this chord has made previous defects more pronounced. I thought 
1 would give you the above story from further investigations by to- 
night’s mail to help you to come to some conclusion.— Yours truly, 

(Signed) “E. A. HOARE.” 


** Quebec, August 29th, 1907. 

‘* Dear Sir,—Mr. Birks has just called me up on the telephone 
from the bridge and states that he has received a message from 
Phoenixville stating that they have positive evidence that the 
chord was not straight before it left the shops. This possibly 
clears up the mystery why the deflection was in the opposite 
direction to what it should have been, due to itd fall in the storage 
yard. Mr. Birks has wired that information to Mr. McLure at 
your office. Mr. Birks further stated that he is positive that the 
chord ribs were more or less out of line when the splice at the 
south end was riveted up in the bridge.— Yours truly, 

(Signed) ‘*E. A. Hoare.” 
‘* Quebec, September 2nd, 1907. 

‘* Dear Sir,—I thank you for replies to all our messages. I am 
sorry that you are not well, and, of course, this appalling disaster 
has made you feel a thousand times worse. 

‘Mr. Berger will answer our purpose very well for the present. 
The investigating commission may find it necessary later to inter- 
view you in New York, due notice of which will be given you. 

‘*T wish to correct a misstatement in my letter to you of August 
28th, which was written late and very hastily, to confirm telegram 
and conversation with Mr. Birks about the chord under discussion. 
The statement in my letter as follows:—‘Mr. McLure made 
measurements yesterday afternoon and brought them to my house 
late last night, and stated that the erection foreman hastily con- 
cluded that he would not continue erecting to-day, which alarmed 
me at the time. Upon arriving at the work this morning he 
thought better of it and decided to go ahead, at the same time 
asking me if it would be all right. After ascertaining that the 
effects from moving the traveller ahead and proceeding with the 
next panel would be so insignificant, I requested him to ¢ ntinue, 
as the moral effect of holding up the work would be very bad on 
all concerned and might also stop the work for this season, on 
account of losing the men,’ is to some extent a misstatement of 
facts and not clearly stated, due to tco much haste, and which I 
wish now. to correct as under :— 

‘Upon arriving at the work that morning the foreman told me 
that he had considered it during the’night and had already moved 
the traveller forward, asking myself, Mr. McLure and Mr. Birks 
if we thought that what he had done would do any. harm. We all 
thought that it would not, as they stated it would only add 50 Ib. 
to the square inch to the chord in question. We all thought at 
the time that to discontinue the work would entirely stop the 
work for this season, as the men would not wait, and would go 
elsewhere to prepare for the winter. As stated in my last letter, 
strictly speaking, I did not request the foreman to continue the 
work, as he had already done so; at the same time we thought 
there was no immediate danger in adding so small a load. This 
latter more clearly states the conversation between us, and I am 
sorry that I have misstated in my hurry one or two points which 
would be more or less confusing.— Yours truly, 

“*E. A. Hoare.” 


It was clear that on that day the greatest bridge in the world 
was being built without there being a single man within reach who 
by experience, knowledge and ability was competent to deal with 
the crisis. Mr. Yenser was an able superintendent, but he was in 





no way qualified to deal with the question that had arisen. Mr 
Birks, well trained and clear headed, lacked the experience tha 
teaches a man to properly value facts and conditions; and Mr 
Hoare, conscious that he was not qualified to give judgment, simply 
assented to the courses of action that had been determined on by 
Messrs, Yenser and Kiuloch and made no endeavour to make a 
personal examination of the suspected chords. 

Some measurements were made to test the stability of the main 
pier, but no one seems to have thought of testing the span for 
alignment or levels, and above all to measure the chords again to 
see if they showed any increase in deflection. Mr. Hoare discussed 
some means of bracing the chords, but decided to postpone action 
until Mr. Cooper was heard from. At Mr. Hoare’s request, Mr. 
Birks inspected the chords A 9-L and the A-L 8-9 joint carefully, 
and his observations tended to reassure both Mr. Hoare and him- 
self, as he thought that he found evidence of original crookedness 
in the chord. 

His report to Pheenixville, which was received on August 30th, 
reads as follows :- 

‘* New Liverpool, August 28th, 1907. 

‘* Dear Sirs,—I have made a further investigation of chord 9-A, 
and beg to report following additional data. The bend in the 
chord starts at the faced splice at the shore end and not at the 
edge of the splice batten. It appears from this that at least a 
large portion of the bend was in the chord when the top and 
bottom splice battens were riveted early in June. This and the 
fact that the lacing angles are not disturbed leads me to believe 
that the ribs were bent before erection, in spite of the fact that 
Mr. Clark and Kinloch think all ribs were straight when the 
chord was repaired. From the evidence so far, I do not think we 
are justified in assuming it to be a fact that the ribs of any of the 
chords have buckled since erection, and Mr. Yenser has come to 
the same conclusion.—- Yours truly, 

(Signed) ‘‘A, H. Birks.” 

. After he had made his examination, Mr. Birks called Mr. 
Kinloch and waited at track level, while Mr. Kinloch went down 
to the chord and checked Mr. Birks’ observations. After careful 
discussion with Mr. Kinloch of what was then done, we are forced 
to conclude that the sketch in Mr. Birks letter shows only his 
personal idea of the shape and extent of the existing dis- 
tortion, and cannot be considered as furnishing data on which 
to base engineering conclusions, as no actual measurements were 
taken. 

On August 29th Mr. Birks’ report of the 27th inst. was received 
at Pheeniaville, and was immediately discussed by Messrs. Deans, 
Szlapka and Milliken. It was finally decided that it was safe for 
the work to proceed, and a telephone conversation took place 
between Messrs. Milliken and Yenser, and another between 
Messrs. Deans and Birks. 

Mr. Salapka had made some calculations, and Mr. Birks reported 
his observations of August 28th. Messrs. Yenser and Birks were 
assured that the office approved their action in continuing work 
of erection, and Mr. Birks was told to tell Mr. Hoare that the 
bends had been in the chord before they left Pheenixville. This 
Mr. Birks did. 

Mr. Deans also telegraphed Mr. Hoare as follows :—‘:McLure 
has not reported here; the chords are in exact condition they left 
Pheenixville, and now have much Jess than maximum load.” 

Mr. Hoare had telegraphed to both Mr. Cooper and Mr. Deans 
on August 28th advising them of Mr. McLure’s nmiission. Mr. 
Deans has since explained that his telegram did not refer to the 
chords measured on the 27th inst., but after considering the cir- 
cumstances we are entirely satisfied that Mr. Hoare was justified 
in thinking that it did, and in so doing he was confirmed by Mr. 
Birks’ telephone message previously received. 

From the time these assurances were received anxiety at the 
bridge practically ceased, and there is no evidence that any 
further measurements were made to determine the movements of 
the suspected chords. As Mr. Hoare expressed it, ‘I felt quite 
comfortable that day about it. 1 knew it could not be long before 
the matter would be taken up.” 

Shortly after 11 a.m. on “August 29th Mr. Cooper reached his 
office and found Mr. McLure there. After a brief discussion Mr. 
Cooper wired to Phoenixville as follows —‘‘ Add no more load to 
bridge till after due consideration of facts ; McLure will be over at 
5 o'clock.” 

This message was received at Phcenixville at 1.15 p.m. Mr. 
Cooper has explained in his evidence that he was not aware at the 
time that erection was proceeding, Mr. McLure having advised 
him to the contrary, and that he telegraphed to Phoenixville 
instead of to Quebec because he thought action would be more 
promptly assured by so doing. 

Mr. McLure had promised to wire Mr. Cooper’s decision to Mr. 
Kinloch immediately, but he did not do so. 

Mr. Deans reached his office about 3 p.m. and found Mr. 
Cooper’s telegram there. He arranged for Mr. Szlapka and Mr. 
Milliken to be on hand to meet Mr. McLure, but otherwise took 
no action. After Mr. McLure arrived there was a brief discussion, 
during which Mr. McLure mentioned that he had received a wire 
from Mr. Birks giving him the result of that gentleman’s 
observations on August 28th. It was decided to postpone action 
until the morning and to await the arrival of Mr. Birks’ letter of 
August 28th. This decision was made almost at the minute that 
the bridge fell. 

As a conclusion reached from the evidence and from our own 
studies and tests, we are satisfied that the bridge fell because the 
latticing of the lower chords near the main pier was too weak to 
carry the stresses to which it was subjected, but we also believe 
that the amount of those lattice stresses is determined by the 
deviation of the lines of centre of pressure, from the axes of the 
chords, and this deviation is largely affected by the conditions at 
the ends of the chords. We must therefore conclude that 
although the lower chords 9-L and 9-R anchor arm, which, in our 
judgment, were the first to fall, failed from weakness of latticing, 
the stresses that caused the failure were to some extent due to the 
weak end details of the chords, and to the looseness or absence vf 
the splice plates arising partly from the necessities of the method 
of erection adopted, and partly from a failure to appreciate the 
delicacy of the joints and the care with which they should be handled 
and watched during erection. We conclude from our tests that 
owing to the weakness of the latticing tle chords were danger- 
ously weak in the body for the duty they would be called upon to 
do. We have no evidence to show thet they would have actually 
failed under working conditions had they been axially loaded and 
not subject to transverse stresses arising from weak ends details 
and loose connections. We recognise that axial loading is an ideal 
condition that cannot be practically attained, but we do not con- 
sider that sufficient effort was in this case made to secure a reason- 
able approach to this condition. The Phcenix Bridge Company 
showed indifferent engineering ability in the design of the joints 
and did not recognise the great care with which these should be 
treated in the field. 

We consider that Mr. Deans was lacking in judgment and in 
sense of responsibility when he approved of the action of Mr 
Yenser in continuing erection, and when he told Mr. Birks and 
Mr Hoare that the condition ot the chords had not changed since 
they left Phoenixville. 

No evidence had been produced before the Commission in proof 
of the correctness of this statement about the chords, and Mr. 
Szlapka’s calculations as stated in the following letter showed that 
the rivets were even then loaded to their maximum specified stress 
of 18,000 lb. per square inch. 

‘* Montreal, January 24th, 1908. 
‘* Phoenix Bridge Company, Phoenixville, Pa. 

‘**Gentlemen,— Will you please file with the Commission a copy 
of the calculations made by Mr. Szlapka on.August 29th, 1907, 
and which are referred to on pages 967 and 968 of the evidence ! 

‘* As we are nearing the completion of our report we would 
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esteem it a favour if you would have this information sent to us 
immediately. 

‘‘It is possible that you may not have an exact copy of these 
calculations, but no doubt they can be duplicated, and Mr. 
Szlapka’s certificate to this effect would be sufficient.—Truly 
yours, (Signed) ‘‘ HENRY Hoeate.” 

** Pheenixville, Pa., January 31st, 1908. 
‘*Henry Holgate, Esq., Chairman, Royal Commission, 
“* Montreal, Canada. 

‘* Dear Sir,—Replying to your letter of January 24th, I enclose 
herewith letter from Mr. Szlapka of this date, giving calculations 
similar to that made on August 29th regarding chord 9-L, south 
cantilever arm.— Yours truly, 

(Signed) ‘‘ JNO. STERLING DEANS, Chief Engineer.” 
“* Pheenixviile, Pa., January 21st, 1908 
** John Sterling Deans, Esq., Chief Engineer, ; 
“*The Phoenix Bridge Company, 
‘* Phoenixville, Pa. 

‘* Dear Sir,—Referring to Mr. Holgate’s letter of January 24th, 
addressed to the Pheenix Bridge Company, I beg to give you 
below the calculations similar to the one made on August 29th, 
1907, referring to chord 9-L, south anchor arm. 

‘Taking 1}in. as the average reported curvature of chord 8-L, 
we have :— 
““(WL/4) x 12 = 780deg. x 18,000 x l}in. = 21,060,000 inch-]b. 

““W/2 = 61,600 Ib. 

* Stress in each lattice, S = 61,600 x 14 + 4 = 21,6001lb.— 
Yours truly, 

““THE PH@NIX BRIDGE Company, 
* Per P. L. SZLAPKA.” 

The theory underlying these calculations is very questionable, 
but it was adopted in the design of the bridge, and we cannot 
understand why its warning was so entirely disregarded in the 
face of the consequences that might result. 

With reference to Mr. Cooper’s telegram, Mr. Deans knew that 
he was in possession of later information from the bridge than had 
reached Mr. Cooper, and therefore decided to wait for Mr. McLure 
and afterwards for the arrival of Mr. Birks’ letter of August 28th 
before taking action. The whole incident points out the need of 
a competent engineer in responsible charge at the site. 

Mr. Hoare was the only senior engineer who was able to reach 
the structure between August 27th and August 29th. He was 
fully advised of the facts, yet did not order Mr. Yenser to dis- 
continue erection, which he had power to do ; we consider that he 
-was in a much better position than any other responsible official to 
fully realise the events that had occurred, and his failure to take 
action must be attributed to indecision and to a habit of relying 
upon Mr. Cooper for instructions. 

We are satisfied that no one connected with the work was 
expecting immediate disaster, and we believe that in the case of 
Mr. Cooper his opinion was justified. He understood that erection 
was not proceeding; and without additional load the bridge 
might have held out for days. 

Our tests have satisfied us that no temporary bracing such as 
that proposed by Mr. Cooper could have long arrested the disaster ; 
struts might have kept the ckords from bending, but failure from 
buckling and rivet shear would soon have occurred. 

(Signed) Henry HorGare, Chairman, 
J. G. G. Kerry, 
J. GALBRAITH. 
(To he continued.) 


(Signed) 








THE GREAT EASTERN RAILWAY AND 
ITS MEN. 

Tur following circular has been issued by Mr. J. F. S. 
Gooday, general manager of the Great Eastern Rail- 
way :— 

Great Eastern Railway, General Manager’s Office, 
Liverpool-street Station, May 2I1st, 1908. 

The directors have received deputations from men employed in 
the coaching, electrical, goods, locomotive, and way and works 
departments in connection with petitions which have been recently 
submitted for increased pay and improved conditions of service. 
As I believe a great majority of the company’s staff are not fully 
acquainted with the circumstances, I am issuing this circular—it 
being the only way in which I can communicate with all of you— 
in order that everyone may know the present position of affairs 
and judge for himself what action he will take in the future. 

The principal items of the programme submitted are :— 

A maximum of eight hours per day for all men engaged in the 
working of traffic ; ten hours for other grades. 

An advance of 2s. per week to all men not receiving the eight- 
hour day ; London men to be paid 3s. a week more than men in 
the country. 

Additional payments for Sunday duty and overtime; with 
various other minor allowances. 

After a most careful calculation it was found that the conces- 
sions asked for would involve an additional annual expenditure 
by the company of £300,465, and I need scarcely tell you that the 
directors have been compelled to say that it is impossible for them 
to comply with the applications of the petitioners. 

From the statements made by the deputations, I think I am 
justified in saying they do not represent the majority of the com- 
pany’s servants, and in support of this \iew I may mention that 
more than 700 men employed at Bishopsgate and Goodman’s-yard 
stations have already signed memorials saying that they have no 
cause of complaint, and that all their differences have been amic- 
ably adjusted to their satisfaction by their chiefs in previous years, 
and they wish to continue to settle any differences which may 
arise in the same way as they have done in the past. From other 
districts petitions are being received differing from those presented 
by the deputations which have been seen by the directors. 

For these reasons, after a consultation with the other officers of 
the company, I have thought it only right to point out to the 
staff generally the dangerous position in which they will place 
themselves by supporting such extravagant demands. 

For the year 1907 the rate of interest paid to the ordinary share- 
holders was only £2 15s. on each £100 share, which is a very small 
return on an investment, while it is certain that this year the 
amount will be still smaller, owing to the very serious decrease in 
traffic and the increase in expenses; therefore, the burden of 
additional wages, amounting to £300,465, as shown ahove, would 
almost sweep away the whole of the ordinary dividend and infiict 
serious hardship on many small shareholders who are no better, if 
so well off as yourselves. I would remind you that the company’s 
ordinary shares have fallen from 138 in 1899 to 63} at the present 
time. This is a very serious loss to the shareholders, and at the 
same time makes it exceedingly difficult for the company to raise 
money for new works and improvements, whieh, of course, 
necessarily diminishes employment. On the other hand, the 
amount of weekly wages paid during the year ended June, 1899, 
was £1,592,255, which is equal to 32-72 per cent. of the gross 
receipts. In the year ending June, 1902, the amount was 
£2,019, 442, being 34-98 per cent., and during the year ended June, 
1907, it was £2,138,863, equal to 35-85 per cent. These figures 
show that the wages staff have obtained an ever-increasing 
proportion of the earnings of the company, and, in fact, have 
improved their position, whilst that of the shareholders has 
depreciated. 

urthermore, the company contributed last year to the super- 
annuation, pension, and other funds—to which the staff also con- 
tributed—£28,500, and in addition they granted retiring allowances 
to old servants who, by reason of age, were ineligible to become 
members of the pension fund,an amount of £6926, which they 
were under no obligation to do. 

{ would also point out that the actual pay by no means repre- 





sents the advantages that a railway man has, for there must be 
taken into consideration the benefits he receives, such as passes, 
privilege tickets, holidays which are paid for, savings bank, 
cheap cottages and uniforms to many of the staff, and other 
privileges. 

It is certain that the employés of the company are better off 
than the majority of the working classes in the Eastern Counties, 
as, indeed, is proved by the number of applications for employ- 
ment that we are continually receiving. 

It is obvious that if the working expenses were to be increased 
by the granting of the demands now made, financial embarrass- 
ment to the company would ensue, which would inevitably result 
in placing the whole of the staff in a position seriously disadsan- 
tageous to themselves, both in regard to the number of men 
employed and in other respects. 

1 would ask you to seriously consider whether you will break off 
the friendly relations which have hitherto existed between the 
staff and the board, and introduce conditions which prevail when 
masters and men each consider only their own interests, and 
under which directly a man is incapable of performing his full 
work he is turned adrift without any consideration for his length 
of service and without any provision for his old age. Surely such 
w state of affairs could not be to the interest of any of you, and I 
would, therefore, urge you to dissociate yourselves from the im- 
possible programme | have mentioned. 








CATALOGUES. 


FrreProor Doors, Limited, 46, King William-street, E.C.—This 
catalogue has reference to fire-proof doors. It illustrates doors of 
various kinds and gives particulars concerning ‘them. 

VAN RIETSCHOTEN AND Howens, Rotterdam, Holland.—A well 
framed photograph of this firm’s new offices and showrooms has 
been sent to us. Their new premises, we are informed, cover a 
floor space of 12,000 square feet, and the building is entirely 
devoted to the permanent exhibition of machinery. 

THE MASCHINENFSBRIK OERLIKON, Oswaldestre House, Norfolk- 
street, Strand, W.C.—Periodical communication No. 45, received 
from this firm, has reference to electrically equipped fire engines. 
It gives a description and illustrates an electric fire engine com- 
prising an electric motor coupled to a turbine pump, mounted on 
wheels. 

HERBERT MORRIS AND BasTeRtT, Limited.— Book No. 51 has 
been sent to us by this firm. It illustrates and gives particulars of 
the firm’s worm gear pulley block. The stock sizes, prices, &c., are 
given in tabular form, and the illustrations show the pulley blocks 
complete and in parts. Views are also given of the company’s 
shops where the pulley blocks are tested, &c. 

J. W. Brooke AnD Co., Limited, Adrian Works, Lowestoft.— 
Two catalogues have been received from this company ; one deals 
with ‘‘ Brooke” marine motors, and the other with ‘‘ Brooke” 
motor boats. Both catalogues are well illustrated, and contain a 
considerable amount of useful information. Specifications and 
prices are given in both cases. 

BOULTON AND Patt, Limited, of Rose-lane Works, Norwich, 
have sent us a neatly arranged catalogue describing the firm’s 
systems of steel boat construction. Many tvpes of small launches 
are illustrated, and full particulars of them aregiven. The engines 
put into these launches are also illustrated and described, includ- 
ing the latest two-cycle valveless type of motor, which is reversible. 

THE BROWNING ENGINEERING CoMPANY, Cleveland U.S.A. 
(London agents, the American Trading Company, 6-8, Crutched 
Friars, London, E.C )— Bulletins Nos. 30 and 31 have been received 
from this company. The former deals with Browning standard 
locomotive cranes, and the latter with the Browning lifting 
magnet. We have also received a number of leatlets dealing with 
various kinds of lifting magnets. 

ARTHUR MARTIN, Westcombe Park Works, London, 8.E. 
This firm’s 1908 illustrated catalogue of milling cutters is a useful 
and interesting publication. It deals with milling cutters of many 
kinds, and contains numerous illustrations. The object of the 
present catalogue, we are informed, has been to include as many 
kinds and sizes of milling cutters as are likely to be required, so 
as to save time in writing for quotations. 

THE LONDON SHERARDISING COMPANY, 6, Great Winchester- 
street, E.C.—‘‘ What is Sherardising’” is the title of a little 
pamphlet received from this firm. 1t describes how articles are 
galvanised by this patent dry process, and gives illustrations 
which show how the work is carried out. The pamphlet has been 
well prepared, and it enables the reader to grasp the principle of 
the system with a minimum of trouble. 

GEORGE GREEN AND Co., Foundry Eugineers, Keighley.—This 
is a circular illustrating an improved emergency cupola. It is 
claimed to be a convenient and inexpensive auxiliary to have avail- 
able for small heats of 1 cwt. and upwards for castings which are 
urgently needed for breakdown work, or for test mixtures and 
small foundries, &c. The furnace, it is stated, will produce 
mclten iron at the spout in about thirty minutes after lighting up 
the bed charge. The fuel used is ordinary foundry coke. 

SIEMENS BROTHERS, Queen Anne’s Chambers, Broadway, West- 
minster, 8.W.—Sheet No. 504, received from this company, 
describes an optical pyrometer. This pyrometer is intended 
chiefly for use when the temperature to be measured lies above the 
range of other types of pyrometers, or when there are other 
difficulties present which preclude the use of these. The absorp- 
tion device used with the optical pyrometer, we are informed, 
makes its upward range practically unlimited. 

SCHAFFER AND BUDENBERG, Limited, 77a, Queen Victoria- 
street, E.C.—This is a leafiet illustrating and describing a high- 
speed air compressor, which works on the Kryszat system, the 
suction and pressure valves being arranged one within the other, 
and they form the actual cylinder end. Both valves are of the 
same diameter as the piston itself, the lift being very small, and 
there is said to be no clearance whatever between the piston and 
valves. There are six advantages claimed for this compressor. 

W. E. BurnarbD, Chippinghouse Works, Heenley, Sheffieid.— 
This is a small pamphlet giving particulars of high-efficiency 
transformers for use with metallic filament lamps. Prices are 
given of a large number of different sizes of these transformers and 
for different voltage ratios. At the end of the catalogue diagrams 
are given showing various methods of wiring the transformers. 
We have also received an interesting little booklet from this firm 
dealing with the relative merits of electric and gas power. 








LAUNCHES AND TRIAL TRIPS. 


PELUSE, bucket dredger; built by Lobnitz and Co., Limited, of 
Renfrew; to the order of the Suez Canal Company ; trial trip, 
May 15th. 

City or NAPLES, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited; to the order of the Ellerman 
Lines, Limited ; dimensions, 431ft. by 53ft. 2}in. by 33ft.; to 
carry 9300 tons; engines, triple-expansion, 25in,, 42}in., 73in. by 
48in. stroke ; constructed by the Wallsend Slipway and Engineer- 
ing Company ; launch, May 18th. 

CARPATHIAN, steel screw steamer built for carrying various 
kinds of oil; built by Sir W. G. Armstrong, Whitworth and Co., 
Limited, Newcastle-on-Tyne; to the order of Messrs. Lane and 
Macandrew, London; dimensions, 399ft. by 15ft. by 30ft. 2in.; to 
carry 7000 tons; engines, triple-expansion, 26}in., 44in., 72in. by 





48in. stroke; constructed by the Wallsend Slipway and R 
ing Company ; launch, May 18th. fii Engineer. 
LEDA, steel screw steamer ; built by the Laxevaags Engineeri 
and Shipbuilding Company ; to the order of Finska Angteen 
Aktiebolag-Helsingfors; dimensions, 239ft. 6in, by 35ft, oa 
16ft. 10in.; engines, triple-expansion, 16in., 254in., 43in, by 380i 
stroke, pressure 175 1b.; constructed by the builders : ‘eae 
May 22nd. . ’ 








AMERICAN NOTES. 


(From our own Correspondent.) 
NEW York, May 20th 

A MAJorITY of the steel plate manufacturers are still deter. 
minedly opposed to any general reduction in steel prices, notwitiy. 
standing the almost universal demand for lower prices. The main 
argument given is that in the present condition of things any 
lowering of prices would not lead to any material increase rd 
demand. The manufacturers are probably right, at least, so far 
as the railroad demand is romote 3 In other lines some increase 
of demand is probable, The pig iron market has been stimulated 
by a few exceptionally large transactions at the lowest prices yet 
named. It is the opinion of high authorities here that large cop. 
sumers will now begin to anticipate requirements ; one or two 
have already done so, buying as far ahead as the first quarter 
of next year. The blast furhace situation in general is the same 
especially throughout the Northern States. Southern furnaces con. 
tinue to profit by the present improvement. Basic steel js 
improving, and some large sales will probably be recorded in a few 
days. Bar iron continues at substantially 30 dols. per net ton 
and sheet is doing fairly well. The canning season is near, 
and tin-plate is selling as fast as it can be furnished. Steg] 
plate and all manner of structural material is dragging, and 
will continue to ses until the railroads conclude to wake up and 
begin doing something. Old material is in excess of market 
demands. Hardware manufacturers are buying cautiously, and so 
are all the engineering plants. The uncertainty underlying the 
situation simply is as to whether bottom prices have been reached 
or not. As soon as the railroads can finance some bonds they wil] 
be in the market. The spirit of enterprise prevails, but it is held 
in check by conditions. 

Copper is. quiet. Lake, 12.625. The market for tin has re. 
covered since the recent £4 drop in London, but buying is 
moderate. 








WooD-WORKING MACHINERY FOR CANADA.—We learn that a 
large factary is soon to be erected in Canada for the manufacture 
of turned wooden articles such as handles, chair and table legs, 
&e. The idea of the promoters is to equip the factory with 
American machinery, but no doubt propositions made by British 
manufacturers would be carefully considered, particularly as they 
would have the preferential tariff in their favour. It would be 
quite worth while for the home manufacturer to look into the 
matter, and he could probably obtain particulars of value about it 
from the office of the High Commissioner for Canada at 73, 
Basinghall-street, E.C. 


Contracts.—-A long shoot dredger was recently launched by 
Lobnitz and Co., Limited, Renfrew, for the Manchester Ship Canal 
Company. It is the first of the type to be used in Britain. This 
dredger has now arrived at its destination near Warrington.— 
L. P. Winby and Co. have received repeat orders from the Cardiff 
Corporation Tramways for ‘‘ Winby ” patented anchor chairs, and 
from the East Ham Corporation Tramways and Bath Electric 
Tramways for ‘“‘Winby” patented sole plates. —Messrs. R. Il. 
Longbotham and Co., Limited, of Wakefield, have received an 
order for eleven elevators for export to South America ; also 
repeat orders for 250 and 80 brake horse-power electric main 
and tail haulage gears, together with several others; also tub- 
decking cages and gearing for a Yorkshire colliery.—Murray, 
Lotz and Co. have been awarded a large contract for additional 
industrial railway plant for a large foundry in the South of 
England. 


THE AMERICAN Society OF MECHANICAL ENGINEERS.—The 
semi-annual meeting of the American Society of Mechanical 
Engineers will be held in Detroit, Michigan, June 23rd—26th. An 
entire session will be devoted to papers on the conveying of 
materials, when hoisting and conveying machinery, including belt 
conveyors, the use of conveying machinery in cement plants, 
&c., will be discussed. Among other subjects which will be taken 
up by professional papers are ‘‘ Clutches,” with special reference 
to automobile clutches, by Henry Souther ; ‘‘Some Pitot Tube 
Studies,” by Professor W. B. Gregory, of Tulane University, New 
Orleans, La., and Professor E. W. Schroder, of Cornell Univer- 
sity;"” ‘‘Thermal Properties of Superheated Steam,” by Pro- 
fessor R. C. H. Hook, of Lehigh University ; ‘‘ Horse-power, 
Friction Losses and Efficiencies of Gas and Oil Engines,” by Pro- 
fessor Lionel 8. Marks, of Harvard University; ‘‘ A Journal Fric- 
tion Measuring Machine,” by Henry Hess, of Philadelphia ; “A 
Simple Method of Cleaning Gas Conduits,” by W. D. Mount ; “A 
Rational Method of Checking Conical Pistons forStress,” by Professor 
G. H. Shepard, of Syracuse University; and ‘‘ The By-product Coke 
Oven,” by W. H. Blauvelt. . A lecture on ‘“‘ Contributions of 
Photography to our Knowledge of Stellar Evolutions ” will be 
delivered by Professor John ‘A. Brashear, of Alleghenny, Pa. The 
usual receptions will be held and excursions will be made to manu- 
facturing plants, the shipbuilding yards, and various points of 
interest in and around Detroit, Among the cnomeubons planes 
is one to the University of Michigan, at Ann Arbor. The (ias 
Power Section of the Society will hold a session, and the Society 
for the Promotion of Engineering Education and the Society of 
Automobile Engineers will hold a meeting in Detroit at the same 
time 


CALLENDER’S CABLE AND Construction Company. — The 
annual meeting of this company was held on the 20th inst. at 
Hamilton House, Thames-embankment, E.C., Mr. Henry Drake 
presiding. In moving the adoption of the repert, the chairman 
observed that the most pronounced factor in restricting business 
in heavy mains had been the abnormal price of copper which pre- 
vailed in the first eight months of last year, leading to the tempo- 
rary abandonment of nearly all new enterprise in electrical supply; 
and to the curtailment of extensions of existing networks in every 
direction. This was not confined to the home trade, as diminished 
orders were observed in almost cn! area throughout the worl 
in which the company carried on its business. The recent return 
of copper to its average price came after the season was at an end, 
and it might, therefore, be said that practically the whole of the 
company’s business during the past year consisted of extensions 
which were absolutely necessary in connection with electrica! 
supply stations —v in existence. The subsequent stringency 
of the money market had delayed that improvement in business 
which might otherwise haye mn expected. Their business 10 
Germany had been consolidated, and their own company had been 
registered under German laws with its headquarters in Hambury, 
excellent results having already attended this step. Mr. T. he 
Callender, managing "aac, observed that the past year ha 
been a good deal less satisfactory than the two .. ye™ 
The most important reason for the falling off in the business was 
the uncertainty which prevailed with regard to the price of bea Pry 
which had fallen from £122 per ton to something below os 
However, the company was doing a fair business, and its pes 
were occupied to a very considerable extent. No large contracts 
had been placed with them, and consequently they were not had 
busy as they should have liked to be, but he was sure that the 
company would get its fair share of all the business that was golng 
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THE IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
From our own Correspondent.) 


Pig Iron. f Fxoagh : 
Tue end of the shipbuilding strike in the North helps 
je in the Birmingham district this week, and is most welcome. 
i faction is also occasioned that there has been no return of 
_ nt “rigging” on the Middlesbrough and Glasgow markets. 
The combined events mentioned will, it is believed, gradually 
; sat towards some return of confidence in the iron trade of the 
ist ‘ot, At present pig iron prices, it must be owned, are dis- 
 ieding whether Staffordshire or Midland sorts are spoken of, 
“ there 33 adjudged to be no sufficient reason why this condition 
of things should continue. 


The Rolled Steel Trade. 

Steelmasters in this district are hoping to benefit trom 
what it is hoped may prove to be the early termination of the strike 
amongst the engineers in the shipyards on the North-East Coast. 
The bulk of the improvement in the demand for steel plates and 
angles, and large bars, which may be confidently predicted as the 
result of the resumption of work, will naturally fall to the Cleveland 
and Scotch makers, but indirectly the steel trade here should be 
improved. Competition with Staffordshire from the northern 
makers—now very severe—may be expected to drop off in some 
measure, and it is possible that some of the northern orders which 
are 10W likely to be given out, particularly for large bars and 
sections, may come to the.Staffordshire works. Any such increase 
of business would certainly be very welcome at the Staffordshire 
steel works at date, Current prices for rolled material are quoted : 
Mild bars, £6 17s. 6d. to £7 2s. 6d.; girder plates, £6 10s. to 
£6 15s.; boiler plates, £7 128 6d. to £7 17s. 6d.; joists, £6 5s. to 
£6 15s.; angles, £6 1s. 3d. to £6 6s, 3d. 


Imported Steel and Wire Trade. 

The consuming industries that are benefiting now from 
the ample supplies of cheap raw steel thet are obtainable from 
abroad be the iron and steel wire makers. It is a fact irre- 
sistibly established that our native wire-drawers in Shropshire 


and elsewhere are doing a good trade, and defeating the German | 


wire manufacturers by the use of German billets. This raw 
material is, it is understood, being sold about £1 per ton cheaper 
in this country than it can be had by the German wire-drawers. This 
great disparity naturally gives a fine opening to the Shropshire 
and other native wire makers, and it is said that Certain of our 
works are just now turning their chances to excellent account. 
British rolled steel billets of either Bessemer or Siemens are this 
week about £4 12s. 6d. per ton, delivered Birmingham, and the 
continental raw steel offering is little, if any, less in price. 


Galvanised Iron Prices. 

The galvanised sheet trade just now presents a very 
interesting situation. Makers are wanting orders, yet prices are 
maintained——at least, the official price. Several meetings have 
been held lately, yet no change in quotations is announced. Some 
surprise is occasioned by this circumstance, since the general 
expectation of the market favours a reduction. ‘The explanation 
of the position is now said to be found, not in any current 
sufficiency of demand—for this does not exist—but in the circum- 
stance that the Makers’ Association consider that business is 
in a state when a reduction will not stimulate it, and prices 
might just as well be let alone as officially reduced. The 
oficial price, ther2fore, still continues at £12 10s. per ton 
for corrugated material of 24 w.g., f.o.b. Li erpool or eyual 
The black sheet makers are not e-periencing anything like 
sufficient demand from the galvanisers to keep the rolling mills 
running, and mills are laid off here and there in various directions. 
Under these circumstances, values are.weak on the following 
basis : 
£7 12s. 6d.; and 27 and 28 w.g., £8 2s. 6d. to £8 5s. 
These prices apply almost equally whether sheets of iron or steel 
are ordered. As a matter of fact, however, the great bulk of the 
sheets turned outin thisdistrict — even as in the other chief producing 
iron districts of the kingdom, such as South Wales and Lancashire 

continue to be steel. The raw material lends itself to easier 
treatment in the mills, and is also cheaper than the old-fashioned 
puddled bars of iron. 


Galvanised Iron and Spelter Convention. 

Galvanised sheet makers report that although several 
meetings have taken place between the German and Belgian pro- 
ducers no understanding has yet been reached respecting the 
proposed spelter convention. There is still some hope that the 
convention will be signed, but neither the German nor the Belgian 
makers have yet arrived at any unanimity amongst themselves. 
If it were carried through the market conditions would probably 
improve, and galvanised sheets as well as spelter might be expected 
toadvance in price. Good ordinary brands of spelter are now 
quoted £19 15s. to £20 5s. on the London market. As prices were 
for a time left practically unsupported by large dealers there was 
adrop a fortnight ago to less than these prices, which are even 
now almost as low as any recorded towards the end of last year. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, ‘Thursday. 
Pig Iron Prospects. 

THERE was a good attendance on Tuesday’s Iron Change, 
and, although spot business in pig iron continues unsatisfactoiy, a 
pleasant gleam in the dark outlook was manifested by a desire to 
obtain quotations for forward delivery. The fact also that East 
Coast shipments had improved appears to have developed a better 
demand for hematite for June and July. For prompt delivery 
purchasers bought sparingly, as they have done now for a length 
of time past, and for these orders, which were only about half the 
usual quantities, there was considerable competition amongst 
merchants and agents. For certain brands of English iron the 
demand here was practically nil, but Middlesbrough closed in 
sellers’ favour. Scotch brands were somewhat lower. There does 
not appear to be much change in forge iron. 


Steel 
Billets are quiet for both English and foreign at late 
rates, Bars and hoops are unchanged. 
Copper. 
rn The raw material was quietly steady. Sheets were un- 
changed, but tubes registered }d. per Ib. reduction. 
Tin, 
English ingots, £2 to £3 per ton lower. 
Quotations, 
fordshi Lancashire No. 3 foundry, 60s. ; Lincolnshire, 53s,; Staf- 
Mi dd ire, 52s. 6d.; Derbyshire, 53s.; Northamptonshire, 55s. ; 
to eltsbrough, open brands, 58s. 7d. Scotch: Gartsherrie, 62s. 
a, 6d.;, Glengarnock, 60s. 6d. to 61s.; Eglinton, 59s. 3d.; 
‘ise mellington, 58s, 9d. delivered Manchester, est Coast hema- 
e » 59s. ; East Coast ditto, 57s. 6d., both f.o t. Scotch, delivered 
eysham : Gartsherrie, 60s. to 60s. 6d.; Glengarnock, 58s. 6d. 
o¥s.; Eglinton, 57s, 3d.; Dalmellington, 56s. 9d. Delivered 


Sheets of 20 w.g., £7 7s. 6d. to £7 10s.; 24 w.g., £7 10s. to | 
per ton. | 


Preston: Gartsherrie, 61s. to 61s. 6d.; Glengarnock, 59s. 6d. to 
60s.; Eglinton, 58s. 3d.; Dalmellington, 57s. 9d. Finished iron: 
Bars, £7 ; hoops, £7 12s. 6d.; sheets, £8 5s. Steel: Bars, £6 10s.; 
Lancashire hoops, £7 15s.; Staffordshire ditto, £7 10s.; sheets, 
£7 17s. 6d.; boiler plates, £7 12s. 6d.; plates for tank, girder, and 
bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 12s. 6d. to 
£4 15s.; foreign ditto, £4 5s. to £4 7s. 6d. Copper: Sheets, £73; 
tough ingot, ‘£61 10s.; best selected, £62 per ton. Copper tubes, 
9d.; brass tubes, 7d.; condenser, 8d.; rolled brass, 6d.; brass wire, 
64d.; brass turning rods, 6}d.; yellow metal, 64d. perlb. Sheet 
lead, £16 5s. per ton. English tin ingots, £131 10s. per ton. 


The Lancashire Coal Trade. 


There was generally a quieter feeling on the Coal 
Exchange, with attendance much as usual. Shipping demand was 
a shade smaller, as also domestic coal, but Lancashire owners make 
no concession in price at ears Slack, on the other hand, is 
pressed for sale, and may be quoted 6d. to 9d. per ton lower for 
firm orders in quantity. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Very little is being done in the hematite market at the 
present time, and if anything there is a weaker tone. The orders 
that are being’ placed are only for small eager the consumers 
being content to buy for immediate use. ith the settlement of 
the shipbuilding crisis there may be a better state of trade, as it is 
e-pected that shipbuilding is likely to be busier in the next few 
months, There is a fall in prices to note this week, ordinary 
mixed numbers now being quoted at 61s. per ton net f.o.b. This 
may not mean much, for during the last few weeks there has 
hardly been any movement at all in the market, and this fall may 
presage a better inquiry. The warrant market is dull, and there 
1s also a fall to report in these prices, cash sellers’ being at 60s. 
| per ton, while the settlement price is about 61s. per ton. The 
| warrant stores are still the same, viz., 6500 tons, but some of the 
| makers’ stocks have increased. There have been some rumours 
| that one or more furnaces were going out of blast in this district, 
| but there does not seem to be any likelihood of such a thing 
| happening. Ore is being sold at low prices still, with the excep- 

tion of the special qualities, which are fetching from 17s. 6d. to £1 
| per ton net at mines. Foreign ores are being imported in fairly 
large quantities. ‘The demand for some of the special hematites 
continues to be fairly good. 





Steel. 
The last consignment of the gas engine plant for the 
Barrow hematite steel works has arrived from Rotterdam, and the 
work of fitting up will be pushed on with all speed, but it will be 
some time betore the five engines are in proper working order. 


Shipbuilding and Engineering. 

In some departments there is briskness. Vickers have 
just completed the engines and boilers for the two Argentine gun- 
boats building at Elswick, and some of them have been despatched 
from Barrow. There isa slight improvement in the shipbuilding 
prospect now that the lockout has become a thing of the past, and 
rumours of new orders are already afloat, but there is no official 
confirmation yet. 


Shipping and Coal. 

The shipment of iron and steel from West Coast ports 
continues to show a heavy decrease, and the aggregate fur the 
year to date is no less than close upon 150,000 tons. Shipping is 
quiet. Coal and coke are in only poor demand, but prices remain 
somewhat stiff in tone. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Sheffield and the Shipbuilding Dispute. 

SHEFFIELD firms have been anxiously looking forward for 
the settlement of the shipbuilding dispute, in the hope that when 
it is over business in marine material would be coming forward. 
Whatever may be the change that is likely to come of it, very 
little effect is at present being felt. The shipbuilders are them- 
selves very short of orders, little new work being taken, and only 
| the yards doing repairs have much in hand. The marine material 
| departments are therefore as depressed as ever, with the anticipa- 
| tion, however, that the absence of dispute may bring inquiries and 
| result in business later on. 





House Coal to be Reduced. 

As anticipated last week, the price of South Yorkshire 
house coal will be reduced on the Ist of June by Is. per ton. Some 
concessions have already been made in several quarters, owing to 
the continuance of exceptionally fine weather. The expectation 
of lower rates had the customary effect of weakening the demand, 
which has been well maintained, both on distant and local account, 
up to a comparatively recent period. At the time of writing the 
quotations tor best Barnsley and secondary grades are as previously 
given, but the first of the month will, no doubt, find the new lists 
showing lower rates in operation throughout the South Yorkshire 
coalfield. In West Yorkshire, on the other hand, coalowners have 
decided not to reduce prices. This decision is said to be due to 
the fact that there are practically no stocks, and that in many 
cases collieries are behindhand with their deliveries of house coal. 
Other causes, such as the restriction of supplies by the miners 
working short time and the recent increases in wages, amounting 
altogether to 10 per cent., are mentioned. 


Gas Coal Contracts. 


Coalowners producing gas coal have very strenuously up 
to the present held out fo~ last year’s prices, but in view of the 
diminished demand for manufacturing coal and the consequent 
use of some portions of this for gas making, they have felt con- 
strained to meet the competition by a proposed lowering of last 
year’s rates to the extent of 6d. a ton, ‘Ihe gas coal contracts are 
generally made from the end of June for the ensuing twelve 
months, and at this time of the year, in the usual way, a good 
portion of the contracts would have been fixed. Owing to stocks 
accumulated by gasworks and the comparatively bright 
winter, coupled, no doubt, with the development in electric light, 
not so much gas has been used during the winter as anticipated, 
buyers, therefore, being able to stand without making contracts. 
Purchases, however, will have to be made, and the next two or 
three months will bring a fairly busy time to gas coalowners. It 
would not be inaccurate to say, we are informed, that in the usual 
way a million tons of coal would have been, in the ordinary course, 
settled by the end of May in South Yorkshire, of which up to the 
present half the quantity has not been placed. 


Railway Coal Contracts. 


There is some further movement regarding to the renewal 
of locomotive fuel contracts, which are arranged for six or twelve 
months from the end of June. It is stated that the basis price for 
South Yorkshire qualities will be 10s. 6d. per ton, compared with 
lls. 9d. to 12s, per ton lest year, while Derbyshire sorts will be at 
9s 6d. per ton, compared with 10s. 6d. to 10s. 9d. last year. The 
crux of the question has been the diminishing demand for manu- 
facturing coal, which, diverted from its ordinary purpose, is being 
otherwise used. The call for steam coal for navigation purposes 
is increasing, but not to the extent usually experienced at 
this season of the year. The weight exported from Hull 
for the week ending 19th May last was 52,594 tons, compared 








with 81,974 tons for the corresponding week of 1907; from 
Grimsby, for the week ending May 22nd, 29,034 tons, compared 
with 26,586 tons for the corresponding week of last year. 


Coke, &c. 

There is rather less activity in the coke trade. Best 
washed coke is quoted 3d. per ton lower than given last week, the 
price now being 12s. to 12s. 6d. per ton ; unwashed remains at 11s. 
to 12s. per ton. The call for slacks for Lancashire and other 
districts is fairly well maintained, at from 5s. 6d. to 6s. 6d. per ton 
at the pit. 


The Iron Market. 


The weaker tone noted last week in hematite iron is not 
altered. Official quotations remain as before :—West Coast, 70s. 
to 72s. per ton ; East Coast, 64s. to 66s. per ton, both net, delivered 
in Sheffield and Rotherham. The Lincolnshire Ironmasters’ Asso- 
ciation, at their meeting on the 23rd inst., made no alteration in 
the quotations which have ruled now for a considerable time. 
These are :—No. 3 foundry, 51s. per ton; No. 4 foundry, 50s. 6d. 
per ton ; No. 4 forge, 50s. per ton; No. 5 forge, mottled, white, 
and basic, 52s. per ton, all net, delivered in Sheffield and Rother- 
ham. Derbyshire irons are also at last week’s figures—No. 3 
foundry, 52s. per ton ; and No. 4 forge 51s. per ton, both net, and 
delivered in Sheffield and Rotherham. A fair business is reported 
in pig iron to meet immediate requirements, but there is not much 
on forward account. 


Bars, Sheets, and Billets. 
Situation is unchanged, both as regards prices and orders. 
Bars, £7 to £7 10s. per ton; sheets, £9 to £9 10s. per ton; 
Bessemer billets, £7 10s. per ton ; Siemens-Martin billets, £8 per 
ton. 


Steel, Railway Material, &c. 

Quietude still marks the steel trade, with no immediate 
prospect, so far as can be seen, of improvement. We cannot hear 
of any renewed activity in high-speed steels, or of crucible steel 
generally. Although several firms are able to afford more em- 
ployment than others, a considerable number of men are not work- 
ing anything like full time. There is more being done in carbon cru- 
cible steel for special purposes, but ordinary qualities are but lightly 
ordered. Railway material is not so freely called for as it was, 
although inquiries continue to come forward for Indian railways 
and elsewhere. Considerable orders for wagons for abroad are 
reported to have been placed in Birmingham, and probably the 
tires, axles, springs, &c., may be ordered from this district. The 
Rotherham manufacturers of railway material are sending to dis- 
tant markets a fair quantity of wheels and axles. The home 
demand for railway productions is disappointing in volume. In 
tramway material there is more activity, several orders for renewals 
of points and crossings having recently been placed locally. In- 
creased orders from the Admiralty and War-office would be very 
acceptable in the military material departments. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

A HEALTHY and fairly satisfactory condition of affairs has 
once more made its appearance in the Cleveland pig iron trade, 
and the tone has become sanguine and cheerful. ‘The change is 
partly due to the termination of the woodworkers’ strike in the 
shipbuilding industry, and partly to the cessation of the reckless 
speculation that has been going on in warrants for some months 
past. The statistical position has become more favourable in that 
exports have improved, and the stock in the public warrant store 
is declining again as fast as it accumulated when the recent 
** squeeze” was about its worst. Prices are decidedly firmer, and 
what has had a particularfy favourable influence has been the fact 
that the backwardation in forward prices has disappeared. A 
fortnight ago consumers could get warrants for delivery in three 
months at 4s. to 5s. per ton less than was asked for prompt. This 
week as much had to be paid for the former as for the latter 
delivery, and traders would not be surprised to find a contango put 
on for forward. It may be taken that prices are not likely to be 
materially lower than at present, and will probably be higher. 
Consumers, who are generally very short of iron, are therefore 
showing considerable anxiety to buy. A fair amount of business 
has been done this week both for prompt and forward delivery. 
The price of No. 3 Cleveland G.M.B. pig iron this week has been 
steady at from 50s. to 50s. 3d. per ton for early delivery, and sales for 
delivery over the autumn have been reported at that. No. 1 has 
been at 52s. 6d., No. 4 foundry at 49s. 3d., No. 4 forge at 48s. 3d., 
and mottled and white at 47s. 9d. 


Hematite Iron. 

The East Coast hematite pig iron trade is firmer, and is 
likely to be more favourably influenced by the termination of the 
labour difficulties at the shipyards than the ordinary Cleveland pig 
iron trade is. A number of Sheffield manufacturers have been on 
Teesside purchasing pig iron this week, butit is reported that they 
bought only comparatively small quantities, as they were not pre- 
pared to pay the prices that makers quoted. For mixed numbers 
the rate has been about 57s. 6d. per ton. Makers of hematite iron 
are in a good position, as there are no stocks either in their yards 
or in the public store, so that they have not the competition of 
second hands to withstand, and speculators cannot op-rate in 
them. Rubio ore is nominally at 15s. per ton, c.if. Tees. 


Stock and Shipment of Cleveland Pig Iron 

It is satisfactory to see the stock of Cleveland pig iron 
declining at such a rapid rate. All that accumulated during the 
recent ‘*‘ squeeze” has been taken out again. Each day since the 
15th inst. a reduction in the stock of Cleveland iron in Connal’s 
has had to be recorded, over 11,000 tons having been taken out. 
That must have a strengthening effect upon the market. The 
yuantity held on Wednesday evening was 67,795 tons, an increase 
of 811 tons this month. The shipments of pig iron from the 
Cleveland district this month to 27th were 101,808 tons, against 
101,665 tons last month, 134,077 tons in May 190/, and 118,002 
tons in May, 1906. 


Manufactured Iron and Steel. 

Only a comparatively small amount of business is being 
done in the tinished iron and steel trades. It is very difficult to 
secure orders, and the only branch in which there is a fair amount 
of work on hand is the steel rail trade. Messrs. Bolckow, 
Vaughan and Co. intended to run their rail mills at Eston all 
through the holidays, but the men protest against this. They have 
been well employed of late, and can thus afford to take the 
holiday. In other branches the men would be glad enough of the 
opportunity of working. The plate and angle makers are looking 
for a somewhat better demand with the shipyards working more 
fully. In no branch have any changes in prices been made. 
Heavy steel rails are at £5 15s. net f.o.b.; steel and iron ship 
plates are at £6 5s., less 24 per cent.; steel ship angles, £5 17s. 6d., 
less 2} per cent.; iron ship angles, £7, less 24 per cent.; steel 
hoops, £7, less 24 per cent.; steel strip, £6 15s., less 24 per cent. ; 
steel bars, £6 10s., less 24 per cent.; iron bars, £7, less 24 per cent. ; 
steel joists, £6 5s., less 24 per cent.; steel sheets, £8, less 24 per 
cent.; corrugated and galsanised iron and steel sheets, £12 10s., 
less 4 per cent. 


Coal and Coke. 
The coal trade continues exceedingly brisk ; indeed, so 
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great is the export demand that it is difficult to satisfy it. Un- 
precedently heavy are the shipments ; from Tyne Dock alone last 
week 170,310 tons were exported, by far the largest quantity on 
record, the nearest approach being the 162,980 tons in the previous 
week. The home consumption of coal has fallen off somewhat, 
but that loss is far more than made up for by the increase in the 
demand from oversea. Best steam coal is firm at 14s, 3d.; best 
gas coal at 11s. 6d., both f.o.b. Coking coal is at 10s. 6d. Coke 
is rather easier in price, there being a little too much on the 
market, and for furnace coke 16s., delivered at Middlesbrough, 
has to be paid, while foundry coke is at 17s. 6d. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Labour Question. 

THE result of the ballot of shipbuilding workers has 
naturally given much satisfaction in trade and commercial 
circles. It is hoped that a successful effort will now be made to 
arrange for the settlement of disputes by arbitration, so that 
strikes and lock-outs and their evil conseqvences may in future 
be avoided. Di-quieting reports have been current to the effect 


that a section of the Clyde workmen might possibly dissent from | 


the general arrangement in order to have their wages equalised 
with the rates paid on the Tyne ; but it is hoped that it may be 
found practicable to allay the discontent by remitting this, as well 
as other matters in dispute, to the Conciliation Board proposed to 
be formed. It is not expected that the employers will at once be 
able to find employment for all the workers who are idle ; but if a 
thorough settlement is effected it will tend to restore confidence, 
and so lead to an increase in shipbuilding and engineering 
contracts. 


The Warrant Market. 

The Glasgow pig iron warrant market has assumed 
something like a normal position since the arrangement of the 
recent difficulty between the ‘‘ bulls” and the ‘* bears.” It is not 
at all certain that there are not similar troubles ahead, but these, 
if they are to come, may possibly be provided for in the interval, 
so as to avoid a repetition of the deadlock from which the 
market has just emerged. The drop in Cleveland warrants follow- 
ing upon the settlement was from 57s. to 49s. 7$d. per ton, and 
there has in the last day or two been some inclination towards an 
improvement in prices. Business has been done in Cleveland 
warrants from 50s. to 49s. 74d., and up again to 50s. 3d. cash, 
from 49s, 14d. to 49s. 6d. for delivery in one month, at 50s. twelve 
days, 49s. 9d. eleven days, and 50s. 9d. nine days. Scotch warrants 
have been nominally 55s. 9d. to 56s. per ton, 


The Market for Scotch Iron. 

The fall in warrants has naturally affected adversely 
the prices of the special brands of Scotch pig iron, and some 
classes of iron that have maintained their prices for a long time 
now show a reduction of ls. to ls. 6d., while on the week most 
other kinds of iron are 6d. per ton’lower. Monkland, No. 1, is 
quoted at Glasgow 58s. 6d.; No. 3, 55s, 6d.; Carnbroe, No. 1, 
60s.; No. 3, 56s.; Clyde, No. 1, 62s.; No. 3, 57s ; Gartsherrie, 
No. 1, 62s. 6d.; No. 3, 57s. 6d.; Summerlee and Calder, Nos. 1, 
63s. 6d.; Nos. 3, 58s. 6d.; Langloan, No. 1, 68s.; No. 3, 63s.; 
Coltness, No. 1, 88s. 6d.; No. 3, 62s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 64s.; No. 3, 59s.; Eglinton, at Ardrossan or 
Troon, No. 1, 58s.; No. 3, 55s.; Dalmellington, at Ayr, No. 1, 
60s.; No. 3, 55s.; Shotts, at Leith, No. 1, 63s. 6d.; No. 3, 58s. 6d. ; 
Carron, at Grangemouth, No. 1, 78s. 6d.; No. 3, 60s. per ton. 
There are seventy-seven furnaces in blast in Scotland, compared 
with ninety-one at this time last year. The stock of pig iron in 
Glasgow warrant stores has remained for a succession of weeks at 
the small total of 1000 tons, and no transactions have taken place 
in Scotch warrants. Whether the quieter times that are now upon 
us will lead to iron being put into store under warrant remains 
to be seen. Trade has been so good for a considerable time that 
it is believed not a few of the ironmasters are in a position, if need 
be, to increase their private stocks, and wait for an expansion in 
the demand. Some firms, however, may possibly adopt the expedi- 
ent of selling to brokers, unless there should come an early survival 
of trade. In the meantime the demand is understood to be 
encouraging in this respect, that while generally for small lots, 
it is spread over most of the districts with which the makers have 
been in the habit of dealing. The home demand is quiet, but 
some improvement is expeeted to follow on the adjustment of 
labour disputes, 


Exports and Imports of Pig Iron. 

The shipments of pig iron in the past week have been 
at Glasgow, 1620 tons; Ayr, 1070; Ardrossan, 3428 ; Irvine, 450 ; 
Leith, 308 ; Grangemouth, 849 ; and Bo’ness, 85 ; total, 7810 tons, 
compared with 10,536 in the corresponding week of last year. 
The arrivals of pig iron at Grangemouth from the Cleveland dis- 
trict amounted to 9868 tons, against 5386 in the corresponding 
week, showing an increase of 4482 tons. Total arrivals since Ist 
January amount to 181,135 tons, showing a decrease of 16,183 
tons, compared with the quantity received in the same time 
in 1907. 


Finished Iron and Steel. 

There has been severe depression in three important 
branches. Some of the steel works have been stopped altogether, 
while in the case of hardly any of them has there been sufficient 
orders available to keep the machinery in regular operation. It 
may be expected that a settlement of the labour troubles will 
bring out some additional specifications. The depression in the 
shipbuilding industry has indeed proved a most trying experience 
to the steel makers, for it has been on it that their chief depend- 
ence for work has for a long time been placed. As regards both 
finished iron and steel, it should be stated that very keen com- 
petition is being experienced for the contracts which are coming 
forward. So far there has recently been little change in prices, 
but fears have been expressed that the action of outside makers 
might lead to a reduction in prices. 


The Coal Trade. 
The main strength of the coal trade just now is in the 
export department. The a week’s coal shipments from Scottish 
ports amounted to 326,727 tons, being 32,079 tons more than in 


the preceding week, and 14,954 tons above the quantity despatched | 


in the corresponding week of last year. Of the past week’s 
increase, 23,000 tons occurred on the West Coast, and the 
remainder at Fife and Firth of Forth ports. Owing to the heavy 
shipping business, prices have been well maintained. At Glasgow 
harbour steam coal is quoted 10s. to 10s. 6d. ; ell, 10s. 3d. to 
10s. 9d.; and splint, 10s. 3d. to lls. per ton. At Leith best 
sercened steam coal is at 10s. 3d. to 10s. 6d.; second quality, 9s. 3d. 
to 10s.; washed treble nuts, 9s. 6d. to doubles, 
9. to 9s. 6d.; and singles, 8s. 6d. to 8s. 9d. per ton. 


In all districts the demand for house coal for home use has 
been good for the season, the weather being generally cool, and 
wrices have been steady. Coals for manufacturing purposes have 
een in poor request, and are drooping in value. It seems to be 
generally anticipated that a reduction in price will be made to 
manufacturers on contracts to be entered into for delivery in the 
course of June. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Welsh Coal Trade. 

Ir is thought that possibly Whitsuntide may witness a 
slight revival in business, otherwise the trend of trade is distinctly 
downwards, and if prices of steam coal avoid the 15s. groove it 
will be a matter of surprise. Last week gave some good average 
shipments, one day 30,000 tons and another 50,000, but the number 
of vessels showed signs of falling off, there being only eighteen on 
one day, and the total was only saved by a few large tonnages to 
Ancona, Civita Vecchia, Buenos Ayres, and Marseilles. Last week 
Swansea despatched 79,270 tons; Newport showed distinctly well, 
exporting 106,213 tons. Port Talbot showed a decrease in exports 
of 12,000 tons, but an increase in imports. In the Swansea 
Valley bituminous coal is showing signs of lessened business. 
Copenhagen is in the market for 21,000 tons screened coal. 


Latest Quotations in Coal. 

At Cardiff, mid-week, the following were given out as the 
latest:—Best large steam coal, 16s. to 16s. 3d.; seconds, 15s. to 
lis. 9d.; ordinary large steam, 14s, to 14s. 6d.; drys, best, 15s. 6d. 
to 15s. 9d.; ordinary, 13s. 6d. to 13s. 9d.; best Monmouthshire 
black vein, 14s. 6d. to 14s. 9d.; Western Valleys, 14s. to 14s. 3d.; 
Eastern Valleys, best classes, 12s. 9d. to 13s.; other sorts, 12s. to 
12s, fd ; best house coal, 17s. 6d. to 18s, 6d.; other qualities, 
lds. Gd. to 16s. 6d.; No. 3 Rhondda, 19s. 3d. to 19s. 6d.; through, 
lds. to 15s. 6d.; No. 3 small, 12s. to 12s, 3d.; No. 2 Rhondda, 12s. ; 
through, 10s. 3d. to 10s. 9d.; No. 2 smalls, 8s. 3d. to 8s. 6d.; best 
washed nuts, 14s, 6d. to 15s.; seconds, 13s, 6d. to 14s. 6d.; best 
washed peas, 13s. to 13s. 6d.; seconds, 12s. 6d. to 13s.; best small 
steams, 9s. 3d. to 9s. 9d.; seconds, 8s, 3d. to 8s. 9d.; other smalls, 
including drys, 6s. 6d. to 7s. 6d. Patent fuel, 16s. to 17s. Coke, 

6d. to 17s. 6d.; furnace foundry, 18s. 6d. to 21s. 6d.; special, 
26s. to 27s. Pitwood, 18s. 9d. to 19s. 


Anthracite. 

The leading feature in the trade at Swansea is the 
firmness with which large coals are held, and authorities on the 
situation say that there isa hopeful sign. Undertone good ; forward 
business in demand. In some classes a slight advance is recorded. 
Latest hand picked malting, best, 25s. to 26s. ; seconds, 22s, to 
23s. net ; big vein, Swansea Valley, 20s. 6d. to 21s. 6d., less 24 ; 
red vein, 12s. 6d. to 13s., less 24. Machine-made coals: Cobbles, 
22s. 6d. to 23s. 6d. net ; French made nuts, 22s. 6d. to 24s, 6d. net ; 
German nuts, 23s, 6d. to 24s. 6d. net ; machine-made beans, 23s. 
to 23s. 6d.; screened beans, 14s. 6d. to 15s. 6d. net ; peas, 14s, to 
15s. net ; rubbly culm, 6s. to 6s. 3d., less 24; ordinary duff, 3s. 3d. 
to 3s. 6d. net. Other kinds: Best steam, 163. 9d. to 17s. 3d.; 
through bunkers, 10s. 6d. to 11s.; small, according to quality, &s. 
to 8s. 6d., less 24; No. 3 Rhondda, 20s. 3d. to 20s. 6d., less 24. 
Patent fuel, 14s, 3d. to 14s. 6d., less 25, Swansea. 


Swansea Valley. 

Last week afforded a good idea of the variety and extent 
of business at the docks. Instead of half-a-dozen items, as at other 
ports, Swansea imported 1458 tons pig iron, 1296 scrap steel, 260 
steel rails, 219 tons iron ore, 406 fine ore, 1810 copper produce, 
1810 yellow earth, 17 tons pitch, and with these large quantities 
building materials, 1770 pitwood, 120 tin-plate boxes, sleepers, 
grain and sundries, 79,270 tons of coal, 14,385 tons of patent fuel, 
and 11,385 tons tin-plates and general goods. This is the third 
consecutive week that the trade of the port has totalled 120,000 
tons, showing an increase over last year of 23,000 tons. Returns 
in the copper industry are satisfactory, and the spelter works 
are being carried on with vigour. 


Iron and Steel. 

The much-needed improvement continues to loiter on the 
way. General slackness is to observed everywhere. At 
Dowlais, where a fair degree of business is shown, it only had four 
night and day turns last week. Most of the work at mills and 
furnaces was for home needs, such as steel rails, sleepers, bars, fish- 
plates, and angles. Low prices and foreign bars tell on the 
Llanelly trade, and at Swansea the yield of ingots has been only 
about one-third the averages. The principal item from New York 
was 494 tons steel billets for Newport. Cargoes of pig iron and of 
iron ore have been scant ; one cargo came into Cardiff for Guest 
from Bilbao, and one from Aquilas. The following were the latest 
quotations at the Metal Exchange, Swansea, this week :—Plig 
iron: Hematite, mixed numbers, 61s.; Middlesbrough, 50s.; 
Scotch, 5@s.; Welsh hematite, 62s. 6d. to 63s. 6d., delivered ; 
East Coast hematite, 60s. to 60s. 6d. No rail yuotations. Siemens 
bars, £4 10s. to £4 12s. 6d.; Bessemer, £4 10s. Iron ore: Newport 
Rubio, 14s. 3d. to 14s. 9d. 


Tin-plate, 

The Swansea district has again enjoyed a good week’s 
output from furnaces and mills. The works sent out very near 
113,000 boxes tin-plate, the result of well applied and steady 
labour, and these were scattered over a wide area, the Far East 
coming in for a good share. Shipments last week totalled 87,594 
boxes, and the stock remaining in vans and warehouses to 294,896 
boxes. It is noticeable that the month so far has been an uninter- 
rupted one, and the finishing department well employed. At 
Llanelly, as at Swansea, the wages settlement has given much 
satisfaction. Latest quotations, Swansea:—C. roofing sheets, 
£8 15s.; big sheets for galvanising, £8 15s.; finished black plates, 
£9 5s. to £9 7s. 6d.; galvanised sheets, 24 g., £1210s.; block tin, 
£131 15s. Other quotations at Swansea:—Copper, £57 2s, 6d.; 
lead, £13 10s.; Spanish, £13; spelter, £20; silver, 24} 4d. per oz. 


Lysaght and its Industries. 

Newport and Bristol continue to thrive by the industry 
and ability exercised by this firm. The annual general meeting 
was held this week at Bristol. Speaking at this meeting, 
Mr. J. Lysaght said that, as regards galvanised iron, there 
was considerable depression in many markets, and the total 
demand+had fallen off. The financial crisis in America, the 
poverty in Japan, stagnation in Indian markets, and continued 
dulness in South Africa were all contributory reasons for depres- 
sion. On the other hand, business in Australia, New Zealand, and 
Canada left little to complain of. It was necessary, however, to 
look at the trade of the world, and there was no doubt a falling 
off compared with prospects twelve months ago ; but, fortunately, 
manufacturers were adopting a wise policy, and, instead of com- 
peting wildly with one another, were content to wait their time 
and reduce their output, and he thought healthier signs would be 
shown before the year was out. 


The Secretary of the Barry Railway. 

It is a subject of widespread regret that under the time 
limit the Secretary of the Barry Railway, Mr. Mein, is on the eve 
of retirement. He was at one time identified with the Rhymney 
Railway, but for about seventeen years connected with the Barry, 
and has won general esteem by the ability displayed. Under 
varied rule, from that of Mr. Davies, the pioneer of the family, to 
the present day, he has well adapted himself to the changing 
character of government with a sole objective view in the wel- 
fare of the company. 


Water Powers for Wales. 

Several important districts are ones to obtain authority. 
Monmouth of late endeavoured to carry a Bill through the House, 
but intimation was given on Tuesday thai the preamble had 
failed. Loughor, in the Swansea district, has a Bill in the House, 
so also Pontypridd, which is the great centre of the colliery dis- 


————— 
trict, makes a strong bid for concession. For twenty years, advo. 


cates urge, the district has made great strides. Now we are told 
that no flat land is obtainable, and not a s:ngle empty house to be 


had. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


The Silesian Iron Market. 

A MoDERATE activity is being maintained in the varia 
departments of the iron and _ steel industry, and althoy ah 
new orders do not come in as freely as makers could wish ri 
tone of the market has, nevertheless, been pretty firm. A conye ¥ 
tion of Lower Silesian iron dealers is going to be formed, after the 
model of the Union already existing in Upper Silesia, anc negoti : 
tions have already taken place for that purpose in Girlity, ™ 


Rheinland-Westphalia. 

Nothing can be added to what was reported in last week's 
letter, demand being quiet in most departments, and the position 
of the market is not very firm. Still, there are some branches 
that have been securing a fair amount of fresh work, and also 
foreign orders have, in a few instances, been booked for forward 
delivery. 


Production of Pig Iron. 
The ironworks of the Saar and Mosel district were otticially 
stated to have produced 129,763 t. in April—87,508 t. falling to 
the Saar works, and 42,255 t. to the Mosel works, 


Coal in Germany. 

The business in coal in Silesia has been unchauged and 
firm, shipments remaining regular and extensive as before both 
inland and Austro-Hungarian consumers purchasing freely, In 
the Rubr coal district also a fairly good trade was done in coal 
quite recently, and deliveries have slightly increased in a few cases, 
Coke is dull and in languid demand. 


The Iron Trade of Austria-Hungary. 

Pretty satisfactory accounts can be given of the business 
in iron and steel, the sales in manufactured iron having continued 
lively during the week. The reductions in the prices for bars and 
heavy plates which have recently taken place are expected to cause 
an improvement in demand. Girders and sectional iron are jn 
comparatively limited request ; for rails a good demand is experi- 
enced. The locomotive factories in Austria-Hungary report them- 
selves well occupied, and they are likely to remain busy for the 
remainder of the year, principally on orders given out by the State 
Railways, Private railways also have placed contracts for express 
and goods train locomotives, and some Bohemian railways have 
likewise ordered locomotives. Further contracts for the Austrian 
State Railwavs are likely to be given out in the course of the 
summer. Changes worth reporting have not taken place in the 
Austro-Hungarian coal trade since former letters. Coke has been 
in improving request 


Dull Trade in France. 

For some time past the business transacted on the Paris 
market has been extremely weak and limited, but now it has 
almost come to a standstill, and prices can only with difficulty be 
maintained. Iron bars are fluctuating between 180f. and I85f. 
p.t.; girders, 190f. to 195f. p.t.; plates, 195f. to 200f. p.t., free 
place of consumption. At all the ironworks of the Department 
Nord employment is reported to be far less satisfactory than at 
this time last year, although there is more life stirring there than 
on the Paris market, but fresh work has to be taken at such low 
prices that very little is gained. lIronmasters in the Nord are 
selling pretty freely to Eastern and Central France, and quotations 
in these districts have consequently been reduced in several 
instances. In the Ardennes, where the small sorts of railway 
requirements are being made, a poor business is being done. In 
the Meurthe-et-Moselle department the successful competition of 
the works of the Nord has caused quotations to become easier, and, 
besides this, several works in the district have resolved on a 15 per 
cent, reduction in output. Pig iron, which has hitherto been sold 
at SOf. p.t., has been reduced If. and 2f. p.t. From the Haute- 
Marne complaints are heard of the increasing reserve among con- 
sumers ; still, both the rolling mills and the wire shops can be 
stated to be fairly well occupied with orders. The tone of the iron 
market in the Loire and Centre Department has hitherto 
remained pretty lively, and employment is secured for several 
months to come, but malleable iron has to be sold at very 
unremunerative prices. A good deal of firmness is shown on the 
French coal market. Quotations for engine as well as house coal 
have hitherto remained unaltered, but coke has met with a reduc- 
tion of 1-50f. to 2-50f. p.t. Import of coal from Germany to 
France during the first quarter of present year was 312,310 t., as 
against 287,460 t.; last year, in coke, 365,040 t., compared with 
412,230 t. in 1907. 


Further Downward Tendency in Belgium. 


Prices for iron and steel have not yet touched the bottom, 
it appears, for every week almost brings further reductions, and 
the slackness shown in the various departments is discouraging. 
Consumption in raw and in finished iron decreases steadily, and 
want of employment has already become a general complaint, and 
the working hours had to be reduced on account of that. 
The small works especially feel the downward tendency in trade 
very keenly. Bars continue in languid request, and on foreign 
account especially the demand is disappointingly low, and there 1s 
not the slightest symptom of an improvement. The girder trade, 
too, is without animation, and the plate business is going from bad 
to worse, competition among the inland works, and also from 
abroad, causing prices todecrease. Slowly but steadily the demand 
for fuel has been decreasing in Belgium, and as regards prices 
a downward movement is generally perceived, only house coal 
having maintained the prices of last year. Output exceeds 
consumption, and stocks increase. On Tuesday this year’s second 
tendering for coal for the State railways took place in Liége and 
Charleroi. : 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that owing to continued ill health, Mr. 
H. RK. Chapman has been obliged to resign his position as chairman 
of Messrs. Clarke, Chapman, and Co , of Gateshead, and has been 
succeeded in that office by his co-director, Mr. H. Walker. 

THE Union Gas Engine Company announces that it has secured 
the services of Mr. John F. Willard as manager of the company, 
and that it has leased large stores at Nos. 503 and 505, Mission- 
street, San Francisco. 

INGERSOLL-RAND CoMPANY, late of 114, Queen Victoria-street, 
London, E.C., has, owing to the increase of its business, been 
obliged to move to more convenient offices at 165, Queen Victoria- 
street, London, E.C., to which all communications should in 
future be addressed. Goods should still be sent to 114, Queen 
Victoria-street, London, E C. 

Tue Brightside Foundry Engineering Company, Limited, of 
Sheffield informs us that it has opened a branch of its heating and 
ventilating department at 159 and 160, Great Charles-street, 
Birmingham, and has secured the services of Mr. J. Westwood— 
late Fy panel Benjamin Parkers, Limited—as ager, together 














with the sole use of his patented.systems of heating. 
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BRITISH PATENT SPECIFICATIONS. 


an invention iscommunicated from abroad the name and address 
the Communicator is printed in italics. : Mage 

of When the abridgment is not illustrated the Specification is without 

drawing’... -cipcations may be obtained at the Patent-office Sale Branch, 
C thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
‘The first date given is the date of application; the second date at the 

ond of the a1 idgment is the date of the advertisement of the acceptance of 

, v specification. 

the complete +1 ae any of the grounds mentioned in the Acts, within two 


As eres ee given at the end of the abridgment, give notice at the 


Patent-0 ffice of opposition to the grant of a Patent, 











STEAM GENERATORS. 


13,452. June 11th, 1907.—IMPROVEMENTS IN STEAM Borers, by 
. Stephen Evans Alley, of Sentinel Works, Polmadie, Glasgow. 

As shown in the engraving, the body of the boiler consists of an 
uter cylindrical shell into which a tapered inner shell is bolted in 
: ch a manner as to form a flue and furnace chamber. At the 
bottom of the furnace there is a fire-grate supported at its centre 
by a bracket. The heating surface beyond what the surface of 
the flue offers consists of a series of water circulating coils. The 
opposite ends of each coil of tube are ex vanded into apertures in 
the wall of the inner shell. Stoking is effected through the shoot 
at the top of the boiler. Live steam is taken from the boiler by a 
steam pipe whic 
to near the centre 


th is first led upwards and then carried horizontally 
of the boiler. 


It is then bent downwards and 







Fig.l. 
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passes through the furnace crown plate into the furnace chamber’ 
and takes several convolutions round the inside of the shell, 
finally being led to the engine. Itactsas a superheating coil. In 
operation the products of combustion rising in the furnace 
chamber, on their way to the chimney, impinge on the several 
coil tubes, and in doing so impart some of their heat to these coils, 
thus causing a very rapid circulation of water in the tubes, which 
is communicated to the main body of water in the boiler, resulting 
in the rapid generation of steam. The partially spent gases, after 
having acted on the coils, impinge on the superheating coils, so 
that a large portion of the residue of heat left in the fire gases is | 
utilised to superheat the live steam on its way from the boiler to 
the engine The exhaust steam from the engine being led into 
the chimney, tends to maintain a positive draught in the furnace 


and flue.—-May 6th, 1908. 
15,416, 


July 4th, 1907.—IMPROVEMENTS IN WATER-TUBE STEAM 
GENERATORS, by Henry Grafton, of Wardrobe-chambers, 
Queen Victoria-street, E.C. 

The invention relates to improvements in the water-tube steam 
generator described in patent No. 20,089 1898, and which consisted 
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——~ Cross Section of the 
drum showing the trough. 


Fig.!. 


of a drum—or steam and water reservoir— having nests of water 
tubes of circular or nearly circular curvature set in it, each nest 
comprising cireumjacent series of tubes, whereof each isin the 
form of a broken hoop. The present invention has for its object 
to cause any solid matter suspended in the water to be intercepted 
during the interval between the issue of the water from and its re- 
entrance into. the tubes, and the invention consists essentially in 
constraining the water to take, during the interval, a circuitous 
path out of contact with the shell of the boiler, in the course of 





Which path the solids have opportunity to become deposited. To 


effect this a longitudinal trough with closed ends extending nearly 
the whole length of and supported in the drum is—according to 
one arrangement—fitted with two longitudinal covers or baffle 
plates supported above the sides of the trough and butting against 
the inside of the drum below the upper ends of the tubes; the 
inner edges of these plates being bent or set down into the trough 
so as to form curtains having a space between them. The water 
issuing from the upper ends of the tubesfallsupon thecoversand finds 
its way between them into the trough, after which it passes under 
the curtains and, flowing upwards, escapes over the sides of the 
trough into the lower part of the drum, where it is free to re-enter 
the lower ends of the tubes. Any solid matter suspended in the 
water when entering the trough will, it is claimed, be deposited 
in it.—May 6th, 1908. 


INTERNAL COMBUSTION ENGINES. 


15,135. July 1st, 1907.—IMPpROVEMENTS IN INTERNAL-COMBUSTION 
ENGINES, by Willans and Robinson, Limited, and James 
Courthope Peache, both of Victoria Works, Rugby. 

In working engines under the Diesel system it is customary to 
introduce the fuel by means of air under compression supplied 
from storage cylinders. In practice it is found that as the 
amount of fuel is cut down to suit a decrease of load, the con- 
sumption of compressed air increases, and the combustion of the 
fuel becomes imperfect owing to the cooling effect of the air intro- 
ducing the fuel. This invention has for its object to dispense with 
the compressed air reservoirs now required for injecting the fuel— 
to use a minimum of compressed air whether injecting much or 
little fuel, and to supply this compressed air in a highly heated 
state so that there shall be no cooling effect, but, on the other 
hand, a considerable heating and vaporising effect on the incoming 
fuel. Further, by a simple external adjustment, to make it 
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possible to regulate the pressure of the injection air and the 


degree of atomising to which the fuel is to be subject. The 
engraving illustrates the invention. In the apparatus there is a 
plunger and a charging cylinder closed at its lower end by a 
toushroom valve. The stem of the valve is carried through the 
centre of the plunger and is anchored by a spring connection 
which holds to its seat with any desired degree of pressure. The 
plunger is made an air-tight working fit. It is also made of such 
a shape as to fit closely to the valve head at the end of its stroke. 
A passage is provided in the charging cylinder, and the stroke of 
the plunger is adjusted so that at the end it uncovers this passage. 
Air and fuel are admitted to the passage. The vacuum caused by 
the plunger sucks a supply of fuel and air into the chamber. The 
plunger is then driven back, compressing the air, and thereby 
raising its temperature until the pressure thus generated is 
sufficient to open the valve and allow the fuel to be driven out.— 
May 6th, 1908. 


ELECTRO-DEPOSITION OF IRON. 


10,367. May 3rd, 1907.—IMPROVEMENTS IN THE ELECTRO-DEPO- 
SITION OF IRON, Sherard Osborn Cowper Coles, of Grovesnor- 
mansions, 82, Victoria-street, Westminster. 

This inven‘ion relates to improvements in the electro-deposition 
of iron. Difficulties have been experienced in practice in o* tain- 
ing continuously, by electro-deposition, iron in a form in which it 
is of commercial value, that is to say, iron having a close texture, 
that will readily anneal, and at the same time dves not exfoliate 
during the process of deposition. The object of the present inven- 
tion is to overcome this difficulty, and to this end an electrolyte 
composed of ferrous chloride, sulpho-cresylic acid, and iron oxide 
kept ‘n suspension is used, and, at the same time, a current density 
of approximately 75 ampéres per square foot at a pressure of about 
0-75 volts isemployed. The electrolyte is preferably at a tempera- 
ture of about 65 deg. Cent., and is maintained as neutral as possible 
by the employment of a large anode surface, and by keeping iron 
oxide in suspension. The electrolyte advantageously contains the 
ingredients in the following proportions, viz., 20 grammes of 
sulpho-cresylic acid and 300 grammes of iron oxide to each litre of 
a 40 per cent. ferrous chloride solution. The sulpho-cresylic acid 
used is a cresol-sulphonic acid containing approximately 108 parts 
cresol and 98 parts sulphuric acid. The cresol contains ortho 
35 per cent., meta 40 per cent., and para 25 per cent. This cresol 
is heated with sulphuric acid, yielding isomeric cresol-sulphonic 
acids. It has been found that by proceeding in the above manner 
it is possible to obtain perfectly smooth deposits of iron, which 
is close in texture, will readily anneal, and does not readily 
rust.— May 6th, 1908. 


DYNAMOS. 


16,051. July 12th, 1907.—IMPROVEMENTS IN OR RELATING TO 
Dynamo ELECTRIC MACHINES, Siemens Brothers, York Man- 
sion, York-street, Westminster, and William Parker, of 
Baswick View, Lichfield-road, Stafford. 
This invention relates to dynamo-electric machinery, and has 
reference more particularly to turbo-dynamos of the continuous- 
current type which are fitted with commutating or auxiliary poles 





between the main poles, and is applicable to motors as well as 
generators. In certain instances, when machines of the type in 
question are run in parallel as generators with one another or with 
other generators, it has been found that they sometimes tend to 
take an excessive share of the load. One cause of this difficulty is 
the machine having the greater kinetic energy will tend to take 
up more than its due share of any sudden increase or variation of 
load. Another cause is a difference in the characteristics of the 
machines, one being able to maintain its volts with increase of 
load better than another. It is well known that if a conductor 
carrying current is laid between two main poles it can be made to 
magnetise or demagnetise the poles, according to the direction of 
current. In the present invention the difficulty referred to is 
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avoided by arranging that the commutation flux is increased when 
the load increases, but also that, in addition, a demagnetising 
action is brought to bear on the main flux, which reduces the flux 
through the main poles. To this end each commutating pole may 
be wound, so that there is an odd portion or portions forming an 
incomplete turn, such as the half of one or more series turns, 
arranged on that side of the commutating pole which any rotating 
armature conductor leaves or comes opposite to last. Such incom- 
plete turn in the case of a generator will bring about a reduction 
of the flux through the main poles and an increase of flux through 
the commutation poles. The engraving shows a case in which the 
commutating poles have a single winding of the ordinary type, and 
an extra part-turn or half-turn winding, according to the present 
invention. There are five other illustrations. — May 6t/, 1908. 


WIRELESS TELEGRAPHY. 


1427. January 21st, 1908.—IMPROVEMENTS IN SPACE TELEGRAPHY, 
Lee De Forest, of 225, Fourth-avenue, New York, America. 

This invention relates to wireless telegraph receivers or oscilla- 
tion detectors of the type described in the British specification 
No 5258, The objects of the iavention is to increase the sensi- 
tiveness of oscillation detectors comprising in their construction of 
gaseous medium. Referring to the engraving, which shows a wire- 
less telegraph receiving system comprising an oscillation detector 
constructed and connected in accordance with the present inven- 
tion, A represents an evacuated vessel of glass having sealed 
therein three conducting members BC D. The conducting mem- 
ber B is shown as consisting of a filament, preferably of metal, 
which is connected in series with the lower battery, the filament 
being heated to incandescence. The conducting member D, which 
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may be a plate of platinum, has one end brought out to a battery 
terminal. Interposed between the members B and D is a grid- 
shaped member C, which may be formed of platinum wire and which 
has one end brought out toa terminal asshown. The local receiving 
circuit, which includes the upper battery and the signal-indicating 
device, which may be a telephone receiver, has its terminals con- 
nected to the plate D and filament B. The means for conveying 
the oscillations to be detected to the oscillation detector are the 
conductors which connect the filament B and grid C to the tuned 
receiving circuit and as shown. It has been found experimentally 
that the presence of the conducting member C, which as before 
stated may be grid-shaped, increases the sensitiveness of the oscil- 
lation detector.—May 6th, 1908. 


CUTTING TOOLS. 


9904. April 29th, 1907.—IMPROVEMENTs IN Rotary WooD-WoRK- 
ING CuTTERs, by Gustav Schrader, of 60, Moselstrasse, Frankfurt- 
on-the-Maine. 

The object of the present invention is a revolving cutting device 





for cutting bevels. These cutters differ from already known 
cutters for cutting bevels with revolving cutter heads in that the 
straight cutters for cutting the bevels are attached to the cutter 
heads in such a manner that the work shall be fed ina tangential 
direction, and that the corner of the cutter which corresponds to , 
its smaller diameter shall be radially in advance of the part which 
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corresponds to its larger diameter, whereas in the devices at 
present in use the reverse occurs. It is claimed that by the 
renee invention « clean cut is attained as it cuts by the whole 
length of the cutter. The accompanying illustrations show typical 
forms of the cutter. Figs. 1 and 2 illustrate a divided cutter 
head for a wood-working machine. Fig. 3 shows the cutter head, 
whilst Fig. 4 illustrates diagrammatically the arrangement of a 
number of cutter heads on acommon axis. The difference between 
Figs. 1, 2 and 3 is that in the first two there are eight cutters, 
whereas in Fig. 3 there are only four cutters. The side cutters 
can be placed in such a sloping position that the part of the cutter 
describing the smallest circle is advanced radially in the direction 
of the motion of the cutter, as shown by the radial lines A B in 
Fig. 3. By this means it is said that the wood fibres in being cut 
are pressed together from the bottom, and the top of the cutter, 
due to its slanting position, effects a drawn cut. The side cutters 
are longer than the working depth, so that the cutters are con- 
strrcted of one piece, and not joimed tugether, making it possible 
to obtain a smooth clean cut without splitting the side surfaces, as 
by the arrangement just indicated the cut is carried out without 
interruption from the smallest cutting circle to the largest circle 
of the cutters.— May 6th, 1908. 


GAS PRODUCERS. 


10,483. May 6th, 1907.—RevoLvine GRATE FOR GAS PRODUCERS, 
by Hugo Rehmann, of Biirgerstrasse 10, Miilheim a. d. Ruhr, 
(Fer many. 

This invention relates to the kind of revolving grates for gas pro- 
ducers which are provided with a tower-like erection provided with 
openings and lying concentrically or excentrically to the axis of 
rotation. It consists essentially in the surfaces of the grate being 
formed out of several steep turrets provided with openings, In 
this way fuel continually slips down, and therefore gets well 
broken up. The distribution of air is improved, and the formation 
of large clinkers avoided. In order to prevent the settling of slag 
on the wall of the generator, and to prevent the baking together 
of the coal there, and on the top of the grate, one or more lateral 
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projections are arranged on the ‘revolving grate which reach near 
to the wall of the gas producer. In the form of construction 
illustrated the grate lies excentrically to the axis of rotation, and 
round the central turret four other towers are arranged. The 
lateral projection, referred to above, should preferably be made 
hollow. h of the turrets is provided with an opening. There 
is a tube for leading in the blast, and its upper part is fixed to 
the grate itself. This upper part dips into the water seal and 
bears distributing pipes leading into the turrets. In the blast 
tube the steam pipe is arranged, the upper part turning inté 
a collar terminating in several branch pipes ich lead directly 
under the grate turrets and under the lateral projection shown in 
the engravings. If the grate is turned the distribution pipes and 
the branch steam pipes are also turned, so that their position 
relative to the turrets always remain the same.— May 6th, 1908. 


MANUFACTURE OF GAS. 


14,371. June 21st, 1907. IMPROVEMENTS RELATING TO THE 
DISTILLATION OR CARBONISATION OF COAL, by Charles Claude 
Carpenter, cf 709, Old Kent-road, 8.E. 

The inventor states that he has found that, in the distillation of 
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coal—as, for instance, in the manufacture of illuminating gas—the 
best results are obtained if the distilling chamber is so charged 
that the core is formed cf the larger or coarser pieces surrounded 





by a layer of finer particles, This invention provides means for 
carrying this into effect. As will be seen from the engraving, to 
earry this invention into practice a cone-shaped charging hopper 
carried upon wheels running on rails in the usual manner is pro- 
vided. Within this charging hopper is fixed a perforated con‘cal 
screen—so arranged as to leave an annular space between it and 
the walls of the hopper—terminating at its lower end in a tubular 
mouth, the perforations preferably increasing in size towards its 
lower end, Above the charging apparatus is situated the coal 
hopper, of taper or conical form, and having within its lower end, 
or mouth, a cone, This cone is supported from above, and its 
position is so regulated as to leave an annular outlet, through 
which the coal is fed and deflected, by the cone outwardly, on to 
the walls of the perforated screen. When the coal is run from 
the hopper over the cone on to the screen, the smaller coal passes 
through the perforations, and is guided by the hopper into the 
retort, where it forms a layer of fine material around the walls, 
while the larger coal passes down inside the screen and through 
the tubular mouth, thus forming a core of larger or coarser 
material in the centre of the retort. Referring to Fig. 3, which 
shows the apparatus in position and in the act of charging an 
inclined retort, it will be seen that the hopper is provided with a 
tubular extension suitably curved for insertion into the mouths of 
the inclined retorts, and the tubular mouth of the screen is 
extended within the tube, and is held in position by radial plates, 
as clearly shown in Fig. 4.——May 6th, 1908. 


MISCELLANEOUS. 


4642. February 29th, 1908. 
OF STEAM IN STEAM ENGINES, by Arthur Bollincky, 1, 
Stephanie, Brussels, 

This invention relates to improvements in the distribution of 
steam in steam engines and consists essentially in the com- 
bination of lift valves, for admitting steam to the cylinder and 
of piston valves for exhausting the steam, these valves being 
placed vertically in the cylinder covers or ends. The invention is 
illustrated in Figs. 1 and 2. Fig. 1 is a trarisverse section through 
the cylinder cover, and Fig. 2 a longitudinal section through the 
cylinder cover and part of the cylinder of a steam engine. The 
motion of the distributing parts is effected by a shaft as in engines 
with ordinary valves. The admission valves may be operated 
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either by a cam and a vertical. centrifugal governor or by a 
ositively operated axial governor, the motion of the piston valves 

ing obtained by excentrics. In carrying this invention into 
practice the rods of the lift valves and the piston valves are without 
stuffing-boxes and are of the ‘‘Sweet” type, that is to say, a tight 
joint is obtained by the exact fitting of the rods in the long sleeves 
shown in the engraving. This arrangement, it is said, presents 
important advantages for both high-pressure and superheated 
steam. The lift valve is most suitable for use as an admiseion 
valve for many reasons. On the other hand, the piston valve when 
positively operated is the most suitable exhaust valve owing to its 
tightness, slight dead space, the little wear which it undergoes in 
consequence of the abundant lubrication from the cylinder, its 
rapid opening and closing because of the double opening and its 
equilibrated construction which allows the employment of high 
pressures.-—May 6th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 


885,098. Bucket ror TURBINES, C. 2. Steinmetz, Schenectady, 
N.Y., assignor to General Electric Company, a Corporation of 
New York.—Filed November 21 sf, 1905. 

There are eleven claims. We give the first five :—-(1) An elastic- 
fluid turbine bucket having a curved surface developed by radii 
which vary in a harmonic progression. (2) In an elastic-fluid 
turbine bucket having a curved surface developed by a radius 
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which shortens up to the middle point of the bucket and then 
lengthens. (3) A U-shaped elastic-fluid turbine bucket having a 
surface composed of two spiral curves. (4) An elastlc-fluid turine 
bucket having a surface composed of two spiral curves, one the 
reverse of the other. (5) An elastic-fluid turbine bucket having 
means for gradually varying the centrifugal force of the steam 
flowing through it to obviate shock. 


885,248. PRocEss or UTILISING THE METALLOIDS IN CRUDE TRON 
ror Repuctnc Metatiic Iron, H. D. Hibbard, Plainfield, 
N.J.—Filed March 23rd, 1905. 
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This invention is for a process which is a mixture of Bessemeris- 





ing, puddling and open-hearth steelwork. It consists in heating 


a 
the interior of a vessel, then charging this preheated vesse] With, 
quantity of molten crude iron, and adding thereto a quantit . 
oxide of iron, and mechanically agitating the mixture, Aes 
quantity of oxide of iron being so proportioned to the quantit 
crude iron that the charge is maintained in molten condition } 
the oxidation of the metalloids in the crude iron without b. 
stantially affecting the carbon. There are six long claims, * 
885,930. Drepaina Apparatus, S. Lake, Bridgeport, 

Filed August 10th, 1907. ; 
This invention consists in attaching a large chamber to the end 
of the dredger ‘ pole,” which contains excavating machinery and 


Conn, 


a centrifugal elevating pump, the whole worked by electricity 
from the dredger ‘“ scow,” The lower part of the chamber is fitted 
with a rotary cutter head as shown. There are twenty-eight 
claims. ‘ 
886,349. MANUFACTURE OF RAILWAY RAILs, William 1H. Connell 
Pittsburg, Pa.— Filed July Wth, 1905, : 
This invention consists in rolling into the rail table some barden- 
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ing material in the condition of a powder. Pulverised nickel is 
one of the materials suggested. There are five claims. 


886,407. Hyprocarson Rock Darin, J. V. Rice, jun., Borden- 
town, N.J., assignor of one-eighth to A. E. Tower, Poughkeepsie, 
N.Y., and seven-righths to F. EB. Tasker, New York, N.Y. — Filed 
March 24th, 1904. 


(886.407, 


This invention consists in employing a small petrol engine to 
drive a rock drill. The drill head is connected, as shown, to an 
extension of the piston trunk by a strong spring. There are nine 
claims. 


NAVAL ENGINEER APPOINTMENTS. 

THE following appointments have been made at the Ad- 
miralty : 

Engineer-Commanders.—-C. F. H. Tilbrook, to the Hecla, addi- 
tional, and W. T. Hocken, to the Leander, additional, both for 
duty in connection with torped »-boat destroyers and torpedo-boat 
tenders; A. Hills, to the Victory, additional, for the Terrible; 
W. H. Meadu, to the Venge ,» on rec issioning, lent; 
W. C. Sanders and R. Bryan, to the Victory, additional, for oil 
fuel course; G. C. Bath, to the Minotaur, on commissioning ; 5. 
Hockey has been placed on the retired list at his own request. 

Engineer-Lieutenants.—J. Hamilton and P. G. Harris, to the 
Minotaur, on commissioning ; H. B. Moorshead, to the Arrogant; 
E. R. Amor, to the Blenheim, additional, for the Boyne; C. J. 
Limpenny, to the Forth, additional, for the Onyx, for duty with 
submarines ; F. Kelly, to the Victoria and Albert, additional, for 
the Alberta; A. J. Hastings, to the Victory, additional, for the 
Terrible; H. C Read, to the Vengeance, on recommissioning ; J. 
Hughes, W. A. Bury, P. H. Meynell, and A, A. G. Martell, to the 
Victory, additional, lent, for oil fuel course ; R. VD. Cox, to the 
Commonwealth; W. P. Legate, to the Formidable ; F. R. Pendle- 
ton, to the Blenheim, additional, for the Locust; C. G. Ham, to 
the Mercury, additional, for service with submarines; H. (. Pater- 
son, to the Mercury, additional for instruction in submarines ; 
H. T. Canning, to the Hecla, additional, for the Recruit, and J. 
Legate, to the Hecla, additional, for the Surly, both on recommis- 
rie G. H. Hirtzel, to the Edgar, additional, for the Crescent; 
C. E. Vinning, to the Excellent, additional, for the Revenge; W 
Smith, to the London. 

Engineer Sub-Lieutenants.—A. H. Parry, to the Duncan; ©. H. 
Haly, to the Vengeance, on recommissioning ; J. G. Parry, to the 
Minotaur, on commissioning; W. A. Carlisle, to the Pembroke, 
additional, for the Sutlej; R. C Grigg, to the Pembroke, addi- 
tional, for the Inflexible, and to assist on Staff of Admiral- 
Superintendent of the Dockyard, 











AntuNG is connected with Mukden, the capital of 
the province of Fengtien, by a light railway of narrow gauge — 
24ft.—of the Decauville type. This railway was constructed by 
the Japanese during the war for military purposes. It is, 1 
accordance with an agreement between China and Japan, to he 
converted into a line for commercial uses at an early date. !t is 
understood that it has been decided that the present course will 
be followed by the new railway with few deviations. The country 
through which it passes is very mountainous, 



















THE ENGINEER XXXV 


WILLANS & ROBINSON, Lro. 


VICTORIA WORKS, RUGBY. 













Refuse 
Destructors 


Combined with 
Power Plants. 









SOUND 
CONSTRUCTION 


IMPROVED 
BLADING. 

























STANDARD 2,000 K.W, 3-PHASE 
TURBO-.GENERATOR, OPEN. 
























For burning Towns Refuse and 
raising steam from the heat 




















generated. 

Specially suited for working in 

conjunction with Electricity HORSE POWER 
Stations, Pumping Installa- 9 






tions, &c. 






—— SUPPLIED OR ON ORDER. —— tet 1 


TURBO-GENERATORS. BLOWERS. FANS. 








ALSO MAKERS of - 
Pumping Plants. 
Steam Disinfectors. 
Sewage Plant. 
Filter Presses, &c. 
















SHIPYARD AND GIRDER 
MAKERS’ TOOLS. 


JAMES BENNIE & SONS, 
Clyde Engine Works, Cardonald, GLASGOW. 


















PLATE ROLLS, BENDING, 


















Manlove Alliott STRAIGHTENING, PLANING See Illustrated advertisement last week, page 46. 826 
aa ig ne —— STOCK BOILERS. 
ee CIRCULAR COLD sSAws_| Over THIRTY THOMPSON DISH-ENDED 

gincere, a Speciality. LANCASHIRE BOILERS 
NOTTI NGHAM. aie Various Sizes, including 9ft. 3in. diar., 160 Ibs.w.p. 





| f - READY FOR PROMPT DELIVERY. 
+ CHAMBERS, SCOTT & CO. peding: geese te con eggs 


MOTHERWELL, N.B. 925 | JOHN THOMPSON, Wolverhampton. 



































Z i! :. AUGUSTIN NORMAND a C0., HAYRE, FRANCE. 
| 2.2) FORGES ET CHANTIERS DE LA MEDITERRANEE 
oi: ‘S| | HAVRE, FRANCE. 























: fee’ gasver ee eee Sete BP Bi a pcs : 
rs ~ 3 * Wa: w y, 
| n SecA 
S| WH Nh HI a Sahil j : 
e 4111 ))\\} Mili i : ‘ds Hl 
| he a ede SH iy. 
Hi i | ! i qT i Mt | : 
tt : TT eae 
4 | HHH i 4 O i HUHNE TI I} ‘i 
ll IM Wi? 
| ‘a sayin 3 Ma ay SS 
1 4 ss | 
Holl iid __]/ dh | 
Normand-Sigaudy’s ‘Patent Feed= Water, ‘Regulator. 


NORMAND-SIGAUDY’S PATENT WATER-TUBE BOILERS 


For High-Speed Mail Steamers, Large Yachts, Cruisers and Battleships. 






of all kinds by 


ST EA M j H A jl D ENGINES FOR SHIPLIGHTING. 


7 Specialities | ENGINES AND CENTRIFUGAL PUMPS. 
ELECTRIC ENGINES AND FANS for all purposes. 
Ov ne og of our Engines are working on steam 


| 140 E Engines supplied to one electrical firm, 100 to 
| another, 84 to another. 

| Hundreds of repetition orders from old customers 
} who find our Engines the most silent and durable. 
Single-Acting Engines to 300 B.H.P. 


Double-Acting Engines ovith Forced Lu- 


we : : } brication up to 
Write for information and prices | thesia oe cements 































before ordering. sina, ti: wanting 


X1756 | * 20H. SPEED. ENGINES. 





ELECTRIC WHARF CRANE. 








Ai Cannock Chase Engine Works 


Isles, Ltd.,¢ Crane Works, Stanningley, Leeds B BUMSTED & CHANDLER, LTD.,} Hednesford, Staffs; 


Telegrams; BAGS, HEDNESFORD 





THE ENGINEER UN 5,100 


STEEL CASTINGS = pea. = HANFIELDS 


FORGINGS By STEEL FOUNDRY C0., LTD, 
oil SHEFFIELD. 








EVERY DESCRIPTION. 








cs 


SOLE MAKERS or 


TRAMWAY TRACK WORK. RMP MMMM | taorievos Parenr 
, ) »| ‘ERA’ MANGANESE STEEL 


STONE AND ORE CRUSHING : Which Is the supreme Material for 


: Tramway Track Work, 
Se ee ee : the Wearing Parts of Crushing « 


M AG k i Ni FRY. Grinding Machinery, &c. 


Hydraulic Press Base” Plate Casting of:Hadfield’s Best Cast Steel. 




















ee 
—————, 


JOHN BIRCH & CO., LTD. 


3, LONDON WALL BUILDINGS, LONDON WALL, LONDON, E.C. 


Telegraphic Address—* ENDEAVOUR, LONDON.” 








Purchase, Inspect, and Ship Material and Machinery Estimates, Plans, and Specifications submitted for 

for Engineers and Contracters abroad, and act as all classes of Machine Tools, Machinery, Sea-going 

Home Agents for Foreign Dockyards, Arsenals, and River Steamers, Barges, Dredgers. Rails and 
Railways, Engineering Shops, Foundries, &c. Rolling Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light, and Portable Railways complete. 
CORRESPONDENCE INVITED. 


Monthly Prices Current of Engineering Material mailed free on application. 
Telegraph Codes used :—Our own Private Code and 12 others. (Spl) Bu 62 














LONDON OFFICE : WORKS: 
Royal London House, Oakengates 
Finsbury Square, E.C. Salop. 


BLOWING ENGINES. PUMPING ENGINES. COY., LTD. 
MINING AND HEAVY MACHINERY. LARGE CASTINGS—PLAIN OR MACHINED. ms 
STEAM, HYDRAULIC, OR GAS ENGINE WORK. ROLLING MILLS, &c. &c. 








ICE-MAKING AND REFRIGERATION 


‘OVER 6600 MACHINES SOLD. 
AMMONIA, CARBONIC ACID, COLD AIR, for use on land and on board ship. 


AWARDED-—GOLD MEDAL at the Naval and Fisheries Exhibition, London, 1905, 
GOLD MEDAL at the Indian and Colonial Exhibition, London, 1905. 


THE LINDE BRITISH REFRIGERATION CO. LTD, 
Nos. 5641 5642 Bank 35, QUEEN VICTORIA ST., LONDON, E.C. Telegraphic: Address. 


DAVEY, PAXMAN & CO@., Ltd. 


vt “PAXMAN" PATENT GAS ENGINES 


For TOWN or SUCTION GAS. 
GAS PRODUCERS. | 
Works: COLCHESTER, ENGLAND. Riese cr ged." 
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Tux Grosse Berliner Strassenbahngesellschaft—Great 
Berlin Electric Tramway Company—and the Berlin 
Municipality have for some time past been engaged in a 
dispute that not long ago led to a law suit which ended 
in favour of the Municipality. The immediate point at 
jssue was whether, in view of concessions made to the 
tramway company by the State, the Municipality had the 
right to build its own lines independently of the tramway 
company. The dispute is, however, not yet ended, for much 
consideration is pow being given in responsible quarters to 
ascheme which was referred to in our first issue of March 
for plotting out the travelling facilities of Berlin and its 
suburbs on a comprehensive plan, and although it has been 
decided that the Municipality has the right to build compe- 
titive lines the tramway company possesses such power as 
enables it to a great extent to create ways of communica- 
tion calculated to be more to its own benefit than to the 
benefit of the general public, and not at all in accordance 
with the plan for securing an harmonic development of the 
city. In the middle of the month a proposal for the forma- 
tion of acompact between the city of Berlin andits suburbs 
against the tramway company was the subject of several 
heated discussions in the Berlin Council, and was ulti- 
mately adopted. By their joint action Berlin and the 
suburbs intend to enforce the terms of an agreement, 
according to which it is held that the Municipality has 
the right to acquire the company’s tramway system for 
its actual value in 1919. An authority on the subject 
declares that the tramway company’s prerogatives are 
such as will enable it to remain in possession of the 
system till 1949, if not till 2009, and that the best way to 
bring about a happy settlement of the dispute will be to 
create a community of interests between the company 
and the Municipality. This could be done by the Muni- 
cipality's taking over the system itself and leaving the 
working of it to the tramway company, for, strange to 
say, the agreement with the company appears to be so 
loosely drawn that in 1919 the company is obliged to give 
over only the system itself but not the working of it. 


Tue official reports submitted to the Home Secretary 
by H.M. Inspectors of Mines on the circumstances 
attending various colliery accidents are invariably docu- 
ments of great technical and educational value, and the 
report by Mr. W. N. Atkinson and .Mr. J. Dyer Lewis 
published on May 19th is no exception to the rule. The 
explosion of coal dust investigated in this report occurred 
at Dinas Main Colliery, near Swansea, on December 14th, 
1907, and resulted in the loss of seven ilves. Two theories 
were advanced to account for the explosion. That 
propounded by the owners’ technical advisers was that 
it was initiated by an ignition of firedamp on the 
main haulage road by a naked light. It was pointed out 
that there had been a sudden fall of the barometer tie 
day before the explosion, which would be favourable to 
the unexpected appearance of firedamp. The barometer, 
however, was rising at the time of the explosion, and for 
some time ten hours previously; and, as the movement 
of firedamp in mines is usually in advance of the 
barometer, the Inspectors do not think that atmospheric 
conditions had any connection with the explosion, nor 
that firedamp played any part in it. Their view is that 
the cause of the explosion was the firing of a shot of com- 
pressed gunpowder, probably stemmed with coal dust, 
and the ignition thus caused of the coal dust on the road. 
The curious feature of the explosion was that the shot 
was not a blown-out one, but did its work properly. The 
view usually held is that blown-out shots are practically 
the only means by which an explosion of coal dust, in the 
absence of firedamp, can be brought about. The chief 
lesson to be drawn from the investigation is that, 
although the question is complicated by the serious 
breaches of the regulations respecting the use of 
explosives that had taken place at Dinas Main Colliery, 
there is a certain amount of risk in firing ordinary shots 
of certain explosives in dusty mines. 


Tur Liverpool Port Authorities have always shown 
themselves ready, not only to cope with the increase in the 
ize of vessels visiting the Mersey, but also to look a good 
long way ahead so as, if possible, to provide the necessary 
ecommodation before it is actually required. In the 
early part of the month they took another forward step 
when they determined to make considerable additions to 
their docks at ‘a cost of over £8,200,000. These additions 
include first of all a lock 870ft. long, 130ft. wide, and 
with its sills at a level 80ft. below Old Dock Sill; 
or some 20ft, below low water of spring tides, Not- 
withstanding the enormous size of the liners which 
even now frequent the Port of Liverpool, it should be 
Some time before this lock will become too small to 
Mcommodate any vessel which maybe built. It is, of 





course, dangerous to prophesy in such a matter, but the 
lock is over 90ft. longer than the Lusitania, and 42ft. 
wider, so that there is considerable room for expansion. 
The lock in question will give direct entrance to a half 
tide lock which is to connect with two new docks, which 
will have four main quays, 1285ft., 1265ft., 1215ft., and 
1480ft. long respectively. Over the sill of the lock at 
high water of neap tides there will be a depth of 40ft., and 
at ordinary spring tides a depth of 50ft. of water, and 
there is to be another lock joining the new with the 
existing docks. This dock is to be 645ft. long, 90ft. wide, 
and to have its sills 20ft. 6in. below Old Dock Sill level. 


Tue shipyard strike, as it is called, to distinguish it 
from the engineers’ strike, comes at last to an end, though 
there seemed at one time a chance of the men on the Clyde 
being locked out for refusing to return to work. The 
men have held out resolutely against the proposed reduc- 
tion of 1s. 6d. on day and 5 per cent. on piece rates since 
January; they have rejected intercession and refused 
conciliation, Public opinion has had no weight with 
them, the counsel of their own executive could not sway 
them, and the idle and depleted yards could not convince 
them, They were determined to fight, and fight they 
did. Finally, however, a national ballot was taken on a 
proposal made by the Board of Trade. The elements of 
this proposal were that the men should return to work on 
the employers’ conditions, and that immediate steps 
should be taken to establish an arbitration or concilia- 
tion board, presumably on the lines of the old Wear 
Board, which was dissolved a few weeks ago. About 
100,000 voting papers were sent out, every member of the 
eight unions involved being asked to vote. Only half 
the papers were returned, and of these 46,000 odd 1000, 
turned the ‘scale, the majority in favour of acceptance 
being but little over 2000. The closeness of the issue is 
due to the solidity of the northern men, particularly 
those of the Clyde and Mid-Tyne, who were quite con- 
tent to go on drawing the strike pay which the members 
from distant branches had to subscribe. We discuss in 
another column the latest aspect of affairs, both on the 
North-East Coast and on the Clyde. All that now 
remains to hope is that the men will not senselessly 
break their promises and strike again. 


On May 20th the last rocket fog signal in regular use 
on the coast of the United Kingdom gave place to a new 
siren apparatus. A rocket signal has been in use at 
Flamborough Head since 1878, and was the first of its 
kind to be established in this country. It was so success- 
ful that similar rockets, charged with gun-cotton, were 
soon afterwards supplied to other stations. The rocket 
exploding in the air at an altitude of about 600ft., 
avoided any shadowing of the sound by flanking 
cliffs and headlands. The nitrated gun-cotton explosive 
fog signals now used at many lighthouse stations are 
generally fired from a jib attached to the lighthouse 
lantern and form most efficient signals. The old signal 
at Flamborough was fired once every five minutes, and, 
except for the long interval between the explosions, no 
fault was to be found with it. The Trinity House having 
decided to reduce the interval, determined to provide a 
compressed air siren and machinery for driving it at a 
cost of about £4500, rather than incur the additional 
annual expense of increasing the consumption of rockets. 
The new signal gives two blasts—one of seven seconds 
and the other of two seconds duration in quick succession 
every one and a-half minutes. A similar fog siren was 
established on Flatholm Island in the Bristol Channel in 
January last. It remains to be seen whether the new 
signal at Flamborough, under the peculiar physical con- 
ditions of the headland, will prove as efficient a warning 
to the mariner as the old explosive rocket. 


——+—- 


Tue Tyne Improvement Bill, which has been pro- 
moted by the Tyne Improvement Commissioners for the 
purpose of increasing their dredging powers, has been 
approved by a Select Committee of the House of Com- 
mons after consideration of the proposals for six days. A 
large number of expert witnesses was called both by the 
promoters and in opposition on behalf of petitioners 
against the Bill. Among them were the Tynemouth Cor- 
poration, South Shields Corporation, the Duke of North- 
umberland, Lord W. Percy, and other property owners. 
The powers sought by the Commissioners will enable 
them to dredge to a depth of 30ft. below low water of 
ordinary spring tides in the sea reach of the Tyne; to a 
depth of 25ft. up to Scotswood Bridge; and to a depth 
of 16ft. to Hedwin. A memorandum from the Admiralty 
deprecating anything in the way of limiting the depth to 
be dredged in the Tyne channel was presented to the 
Committee, and the evidence on behalf of the promoters 
went to show it was absolutely necessary for the future 
accommodation of shipping in the port that the present 





statutory limit of dredging to a depth of 22ft. below low 
water should be exceeded. The opponents of the Bill 
urged that the increased dredging would augment the 
tidal scour and endanger the foundations of numerous 
riverside properties. The Committee unanimously found 
the preamble of the Bill proved, subject to a clause being 
inserted “ placing upon the Commissioners the duty of 
making provision for such protection works as may be 
hereafter necessary in order to lessen or obviate any 
danger likely to arise from increased range owing to the 
dredging.” They thought it best not to lay down any- 
thing of a specific character in regard to the protection 
works, but to leave the responsibility and duty upon the 
Commissioners themselves. 


A case of considerable interest. in connection with the 
cross-Channel traffic between England and Ireland was 
decided in the High Court before Mr. Justice Eve on 
May 26th. It will be remembered that on April 1st the 
London and North-Western Railway Company com- 
menced to run their day passenger boats between Holy- 
head and Kingstown instead of, as formerly, between 
Holyhead and North Wall, Dublin. The City of Dublin 
Steam Packet Company have carried ‘the mails between 
Holyhead and Kingstown since 1850, and during the 
whole of the period from about 1855, when the pier 
was constructed, down to April of this year have enjoyed 
a practical monopoly of the use of the Carlisle pier in 
Kingstown Harbour. The recent action of the Post- 
master-General, the Treasury, and the Kingstown Harbour 
Board in favour of the railway company has broken this 
monopoly by permitting the boats of the latter company 
to use the pier. The Steam Packet Company presented 
a petition of right, asserting that the use of the piers by 
the railway company was. a breach of their contract, and 
prevented them, or might prevent them, from effectually 
meeting their obligations in carrying out their contract. 
A good deal of evidence was brought to show that the 
accommodation at the Carlisle pier is ample for: both 
services, and, on, the other hand, contrary evidence was 
adduced by the Steam Packet Company. After a hearing 
extending over eleven days, Mr. Justice Eve decided that 
the mail contract did not imply a monopoly of the use of 
the pier by the Dublin Company, and that under ‘the 
scheme prepared by the Harbour authorities for the use 
of the pier by the two services, the Dublin Company 
had all reasonable opportunities for maintaining the 
service in a state of efficiency. Since the judgment it 
has been announced that the City of Dublin Steam 
Packet Company intend to azpeal against the decision. 


Tue Port of London Bill has passed its second read- 
ing in the House of Commons, and has been referred 
to a Joint Committee of both Houses, which will 
be presided over by Mr. Russell Rea. So far as can be 
judged at the present stage, there is remarkably little 
serious opposition to the measure, and what opposition 
has appeared is directed chiefly against details of the 
Bill, and not against the main principles. The Con- 
servators of the River Thames have decided to lodge a 
petition against the Bill for the purpose, apparently, of 
securing a locus standi in Committee. The County 
Council have also adopted the recommendations of their 
Parliamentary and HKivers Committees, and decided to 
petition against the Bill, with a view to securing the 
exemption of exported, and, more especially, transhipped 
goods from the schedule of dues ; the election of the first 
members of the authority, in place of their appointment 
by the Board of Trade ; and the increase of the Council’s 


‘representation on the reconstituted Conservancy of the 


upper river. In view of the fact that the imports are 
nearly double the exports, it is most desirable that the 
export trade of the port and the imports of goods for 
transhipment and export, shall be encouraged as much as 
possible. There appears, therefore, to be some reason in 
the argument that the new authority should be empowered 
to reduce the dues on transhipped goods, or even to 
exempt them from payment of dues if time and experi- 
ence show that this course is desirable. 


Durie last month the work of carrying out the im- 
provement at the Marble Arch has practically been com- 
pleted. For years past the congestion of traffic at the 
meeting of Park-lane and the Edgware-road with Oxford- 
street has been getting worse and worse, and it was 
certainly high time that something was done to deal 
with the matter. That which has been done should 
certainly go far to make things easier, and it redounds 
to the credit of his Majesty’s Office of Works, the 
London County Council, and the Councils of the City 
of Westminster and of the Boroughs of St. Marylebone 
and Paddington—the bodies which have been concerned 
—that the work has been carried out so rapidly and 
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so well. The whole scheme would have been impossible 
had not his Majesty’s Board of Works permitted a 
corner of Hyde Park to be converted into a roadway 
which sweeps in a curve fiom Park-lane to right 
opposite the Edgware-road, thus isolating the Marble 
Arch, which no longer forms the actual entrance to 
the park. The railings of the park have been thrown 
back to’ make way for this road, and new gateways 
have been built. In addition to affording a great relief 
to the traffic at this very busy point, it can certainly 
be said that the arch itself has lost nothing in effective- 
ness ; indeed, if anything, it now stazids out better than 
it did before. 


In spite of the fact that it was not nearly ready for the 
visitor the Franco-British Exhibition was duly declared 
open on May 14th. Nothing in the way of weather more 
unsuitable for such an event can be imagined. In one of 
the verses written for the occasion the chorus informed 
the Prince and Princess of Wales that “our English 
May” greeted them. That, as a facetious contemporary 
has remarked, was just the trouble; the rain fell inces- 
santly allday. But whilst the management cannot be 
held responsible for the wilfulness of May they might 
certainly have made a better attempt to conduct the 
opening decently and in order. However, the troubles of 
the first day are now forgotten, and the Exhibition is 
making some progress towards completion. The exhibits 
in the British section of the machinery are nearly all in 
place, but the French portion of the same building is 
still disfigured by many packing cases. It does not 
promise to be a great display of French engineering, and 
will be, if anything, more unrepresentative even than the 
British bays. Neither one nor the other will give the 
visitor anything like an adequate idea of the importance 
and scope of the engineering industries of the two 
countries, but they will provide him with many interest- 
ing things to look at—particularly ships’ models—and as 
long as he remembers that only the fringe of the industry 
is touched he may find profit and interest in the 
Machinery Halls. For amusement any other part of the 
Exhibition may be recommended. 


One of the most serious railway accidents of late years 
from the point of view of loss of life and of injury to pas- 
sengers occurred in Belgium on May 21st. In this acci- 
dent thirty-six persons lost their lives, while the number 
of injured was officially given as 132. This was one of 
those accidents which never should have occurred. A 
train from Antwerp to Brussels, as it was arriving at 
Contich—some few miles from the metropolis—and 
when only 120 yards away from the station at this 
place, was diverted from the main line into a branch 
siding, whereon another train was standing, with disas 
trous results. The accident was apparently due to negli- 
gence on the part of the signalling staff, and not to any 
failure of the mechanism of the points. According to 
what we believe to be first class authority, the inter- 
locking gear was not at work at the time because certain 
alterations were being made. In place of it there was 
a crude provisional arrangement by which the points 
and signals were worked by independent means, of which, 
apparently, the stationmaster knew nothing. It was this 
arrangement which broke down at the critical moment. 
What the “ provisional arrangement” was has not been 
made public; but whatever it was, it is quite certain that 
no express should have been allowed to approach a 
station the signalling arrangements of which were defec- 
tive at high speed. 


One of the many penalties of living together in con- 
siderable numbers is that the sewage produced by the 
community has to be dealt with and rendered innocuous. 
Generally speaking, the larger the assemblage of people 
the greater the difficulty in dealing with the sewage. 
Moreover, it becomes more and more necessary as the 
numbers go on increasing to look further and further 
ahead. Thirty-two years ago Twickenham completed a 
sewage disposal plant, which must have been quite a 
model installation at that time, with its settling tanks and 
aérating slopes. It was, however, only intended to deal 
with a flow of 500,000 gallons as an average, and its 
pumping engines had a capacity of 1} million gallons 
in the twenty-four hours. “Po-day the ordinary dry 
weather flow exceeds a million gallons in this time, so that 
the old works left no ‘matgin for flood water. Under these 
circumstances it became necessary to carry out new wcrks, 
and on Saturday last the opening ceremony of the new 
pumping and sewage disposal station took place. The 
Twickenham authorities have, to all appearances, pro- 
vided for a good many years to come. The present 
station can deal with anything up to three million gallons 
a day, having duplicate pumping engines, each of which 
is capable of itself lifting this body of sewage through the 
necessary height. A potable feature in connection with 


this plant is the fact that all the steam required for 
pumping is produced by the burning of the refuse of the 
district, no coal being used. The station has now been 
at work for four months, and it would appear that the 
amount of refuse is exactly sufficient to produce the neces- 
sary quantity of steam. 


Ear y in the month an interesting announcement was 
made concerning our steamship traflic to Canada. This 
was that the White Star Company intended to combine 
with the Dominion Company to maintain a line of vessels 
between Liverpool, Quebec, and Montreal. The new 
undertaking is to be called the White Star Dominion 
Service. To this purpose the White Star Line will 
devote the two new steamships which are being built for 
it by Messrs. Harland and Wolff. These are each of 
14,000 tons gross, and they were originally to be named 
the Alberta and the Albany. However, in view of the 
present development these names are to be changed to 
Laurentic and Vegantic. It is interesting to note that 
the first named vessel is to be propelled by a combination 
of reciprocating engines and low-pressure turbines. She, 
it is stated, will be ready for sea by the end of this year, 
and will first of all run a few trips between Liverpool and 
New York. Then as soon as the St. Lawrence navigation 
opens next spring she will be transferred to that route. 
The two Dominion Line steamers, Dominion and Canada, 
are to co-operate with the Laurentic and Megantic in 
providing a weekly service. 


THE central committee which has been examining the 
proposals made by local authorities for the improvements 
of minor ports in Italy has just made its decisions known. 
Grants are made, varying from £400 to £56,000, and for 
a total of £1,200,000, for works to be carried out at 79 
of the 109 ports for which no special provisions had 
been made in the law of July 14th, 1907. The total 
number of Italian ports which are subject to State 
control are 133, not including Genoa, which is under the 
control of local authorities; and for 24 out of these 133 
ports grants under the law of July 14th, 1907, amounting to 
some three and a-half million pounds had been made, 
Venice coming in for £620,000, Naples for £440,000, 
Leghorn for £400,000, Palermo for £304,000, Savona 
£280,000, Civitavecchia £240,000, Spezia £186,400, and 
Ancona £140,000. This did not include the important 
works contemplating or in progress for the enlargement of 
the port of Genoa, which involve a total expenditure of 
some £2,400,000. These provisions have been taken in 
view of the continuous increase of traffic, and of the need 
for greater and better accommodations for the sea, 
carrying trade; and make part of a large scheme of 
improvements and works to be carried out on docks, 
canals, and for sea and inland navigation. It is open to 
discussion, however, whether it would not have been 
better to limit the expenses only to those ports where a 
traffic really of some importance will be carried. Many 
of the ports contemplated are such but by name, mere 
smal] open bays with no traffic of importance ; and only 
a few are really worthy of any consideration at all. There 
is therefore reason to fear that, in as far as the water 
communications of the country and their improvement 
are also referred to, the same mistake. may be made that 
was made in the early days of railway building, and after 
the '85, when a considerable number of lines were built by 
the State for political reasons, and not upon sound financial 
schemes, this taking away money from other lines of 
greater economical importance, and preventing the im- 
provement of existing systems. 


Atmyst alone amongst the great cities of the Con- 
tinent, Vienna has hitherto been without any motor cab 
service. This anomalous condition promises, however, 
to be changed very shortly, the municipal authorities 
having, after negotiations extending over two months, 
finally granted a concession to a well-known Eng- 
lish company, to operate motor taximeter cabs on 
a basis which will more than meet all the require- 
ments of the city and its suburbs for many years 
to come. The British motor car industry is to be con- 
gratulated upon having secured the entry into a field 
which most of the great motor car firms on the Continent 
have tried to get into without avail. ..The chief difficulty 
in the past has lain in the determined opposition offered 
by the owners and drivers of the fiacres and oné-horse 
cabs, whose political influence with the Christian Socialist 
party, which completely dominates municipal affairs in 
Vienna, has always been very strong. Thére will probably 
be lively times when these people find out what has 
happened ; for the city hall authorities are keepirig the 
matter very quiet, and trying to break the news gently 
by vague statements regarding negotiations pending for 
the introduction of motor cabs into the city. It is under- 





stood thut the concession provides for seven hundred 


motor cabs, but it is probable that a start will be mag 
with about half that number. The first of them js 
expected to appear on the streets in October. 


Tae paper which Dr. J. Grossman read before the 
Society of Chemical Indu:try in Manchester last month 
throws some further light on the corrosive action of 
chemically impure water on steam boiler plates, The 
author has devised a method by which he is able to 
ascertain the corrosive action of waters on stee! and other 
metals simply and expeditiously. The method consists 
in heating wire of the metal under pressures as high ag 
300 Ib. per square inch with samples of the water to be 
tested. By means of his simple apparatus Dr. Grossman 
has been able to verify the results of experiments carried 
out a few years ago on the Continent by H. Ost, which’ 
demonstrated that all magnesian waters did not act 
corrosively on boiler plates. Further, he has satisfied 
himself that in the presence of carbonate of lime magnesia 
salts do not attack iron and steel, and, as most magnesian 
waters contain this ingredient, such waters are generally 
quite safe to use. If, however, magnesian waters are 
subjected before use to an inefficient softening process, it 
may be found that their corrosive action is intensified, 
With regard to sea water, Dr. Grossman has discovered 
that the addition of carbonate of lime does not prevent its 
corrosive action, but that by the addition of slacked lime 
corrosion can be stopped at such temperatures as are used 
for its distillation. The paper deserves the attention of 
engineers, and we may suggest that it should be read in 
connection with Mr. Carulla’s monograph entitled “Cast 
Tron in the Construction of Chemical Plant,” which was 
presented at the meeting of the Iron and Steel Institute, 
and called forth an instructive discussion on corrosion, 


AFTER many months of investigation and deliberation, 
the first definite steps have now been taken for carryjng 
out the project of utilising the water power from the 
mountain streams in Austria for electrifying the State 
Railways. The Government authorities at Imst, in the 
Arlberg, have approved the building of a power station in 
the Oetztal, between the villages of Tumpen ahd 
Habichen. It is estimated that a supply of water rang- 
ing from a minimum of 4 cubic metres to a maximum of 
8 cubic metres per second can be drawn from the river 
there, which would be capable of producing a maximum 
electric force of 12,000 horse-power. The valley of the 
Oetz at this point is 2700ft. above sea level, and there is 
an abundance of mountain streams. A good deal of diffi. 
culty was experienced in coming to terms with the 
original owners of the water power, but this has been 
overcome by the State agreeing to furnish them with 
electric power from the new station. Austrian engineers 
are watching the work with much interest, as it is the 
first step towards introducing electric power along the 
whole stretch of the Arlberg Railway, one of the most 
interesting mountain railways in Europe. 


AFrer receiving the assurance of the Government that 
the new programme of naval construction would be 
actively proceeded with, our French neighbours have 
every reason to be surprised at the decision of the 
Conseil des Ministres to suspend arrangements for the 
building of new battleships other than those already 
under construction. It is understood that this decision 
was adopted in face of the energetic protest of the 
Minister of Marine, who, however, had to give way 
before the claims of his colleague the Minister of Finance. 
Apparently, the interests of the Marine are considered as 
of less importance at the moment than the question of 
taking over the Ouest Railway, which is now occupying 
the attention of the Senate, and as the present Govern- 
ment is working strenuously to this end, and seems to 
think that there is every chance of the proposed Bill 
being adopted, the Minister of Finance must obviously 
be able to show that the finances of the country will 
permit of this operation being carried out. If the 
Budget for the next session is to be burdened with heavy 
credits for the construction of new battleships, it is 
hopeless to expect that funds will be available for the 
State acquisition of the Ouest Railway. It is true that 
afresh source of revenue is looked forward to as the 
result of the proposed tax on State securities, but this 
interference with the privileges of holders is being resented 
as strongly by the public as is the attempt of the Govern- 
ment to lay hands upoii the Ouest Railway. * It is argued 
that the taxing of thé Rentes will depreciate these 
securities’ and weaken French credit, and that there is 
nothing to show that any better results will follow upon 
the State working of the Ouest Railway. Moreover, if the 
Government succeed in taking over the Ouest, it will 
certainly follow up with the Orléans and Midi. There 
is really nothing to show that the State’ working of the 





railways will prove remunerative, and as their acquisition 
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iJ] mean the spreading of an enormous purchase capital 
wi nber of years, it is feared that expenditure will 


very. a& nul , : 
Te kev to be eut down in the Marine as well as in 


other dé partments. 


Mecuanical flight may be regarded as having made 
an appreciable advance towards practical solution when 
we find experimenters 80 far sure of themselves that they 
are able to carry out public demonstrations. Thus during 
the past month Henry Farman has been engaged to 
make a series of daily flights at Ghent, while Delagrange 
has been making a tour in Italy with his flying machine. 
At Rome Delagrange has created a record by remaining 
in the air a little more than a quarter of an hour, during 
which time he officially covered about eight miles, 
although, as he had to go wide at the numerous turnings 
on the course, the actual distance was much greater. At 
the same time, Henry Farman has accomplished some 
remarkable performances at Ghent, notably in carrying a 

ssenger on his aéroplane, when he flew a distance of 
more than 1400 metres in a straight line, and was only 
stopped by the boundary of the grounds over which he 
made his flight. Another thing aimed at in mechanical 
flight is the manceuvring of the apparatus at as great an 
altitude as possible, and for this purpose prizes are offered 
for the various heights obtained by the aéroplane, as well 
as for the distance it covers and the time it remains in 
the air. So far, the aéronaut has always been careful to 
keep as low as possible, and, in fact, merely to skim over 
the ground, so as to minimise any risk of injury in case 
of accident; but being now more accustomed to their 
machines, they are flying at greater altitudes, and last 
week Henry Farman piloted his aéroplane at a height of 
about 40ft. There is stil', however, a difficulty with the 
stability of these machines, which can only be safely 
maneuvred in a calm atmosphere, but it is claimed that 
this trouble does not exist in the aéroplane invented by 
the Brothers Wright, of Dayton, Ohio, one of whom is at 
present in Paris superintending the construction of a 
machine which it is expected will be ready for trial in the 
autumn. On account of the sensational and wholly un- 
authenticated results alleged to have been obtained by 
the Brothers Wright in the United States, the perform- 
ances of the new aéroplanes are being looked forward to 
with great interest. 


Ever since she started running between Liverpool and 
New York the Lusitania has gradually been making 
better and better passages, and a fortnight ago she 
established a new record. Early in the morning of 
Friday, May 22nd, she arrived off Sandy Hook Light- 
ship, having taken 4 days 20 hours 22 minutes over what 
is known as the “long Atlantic course,” a distance in 
this particular instance of 2899 knots, this time being 
3 hours 38 minutes better than anything that had been 
done before, and showing an average of 24°83 knots. 
The daily runs were 622, 625, 632, 628, and 363 knots, so 
that ‘on two days she keat her own previous best of 
627 knots. According to one account the only reason 
which prevented even better time being made was that 
fog was encountered. Indeed, the officers are credited 
with the statement that had not this been the case an 
average of 25°7 knots could have been maintained. 
There is, however, a good deal of difference between 
24°83 and 25-7, especially as regards coal consumption. 
We believe that this voyage was the first on which any- 
thing like “ pressing ” the vessel has been attempted. Up 
till this week the Mauretania has not done quite so well 
as her sister vessel, but she has just completed a remark- 
able voyage at the average rate of 24:86 knots, and with 
a best day's record of 635 knots. A noteworthy feature 
about this extraordinary performance is the fact that the 
trip was made with only three propellers, two low- 
pressure and one high pressure. It will be remembered 
that on her last homeward voyage she met with an 
accident to her port high-pressure propeller, one blade 
being sheared in two, and the aft-shaft bracket being 
cracked. In order to keep the vessel in service it was 
decided to take off the other two blades and run the trip 
with three turbines, with the splendid result above 
mentioned, The question as to whether these huge boats 
could carry enough coal to take them across the Atlantic 
at full speed seems to have been answered in the 


atlirmative. 
. 


Earty in May the Italian Minister of Marine, On. 
Mirabello, went to Spezia to open the large new torpedo 
Works recently built there. Formerly all torpedoes for 
the Italian navy were made at Fiume, Austria, at the 
Whitehead factory, but the new works will now be in a 
position to supply the stock required, and make it inde- 
pendently of foreign industry, This is a fresh step towards 
increasing the efficiency of Italian military yards, and of 
making the Italian navy self-sufficient, and is connected 
with a large scheme 6f reorganisation, and of strengthen- 
ing the naval forcelbf the country. In this scheme are 


to be included the building of four large battleships of 
the Dreadnought type, which will be amongst the most 
powerful afloat; schemes for coast fortification, new torpedo 
stations, and the building of a large number of torpedo 
destroyers and other small, or auxiliary, war crafts. It is 
estimated that torpedoes will be turned out from the new 
factory at a saving of one-fourth of the cost previously 
paid to the Whitehead factory at Fiume. 


Tue Council of the city of Rome has just passed a 
resolution in favour of the new power plant to be built 
for the Eternal City. The whole scheme will include two 
hydro-electric stations on the rivers Aniene and Nera, 
giving an aggregated 25,000 nominal horse-power—which 
will be reduced in Rome to a maximum of 15,000kilo- 
watts—and a central steam generating power station 
near Rome, to give an additional 30,000 kilowatts. Only 
part of the scheme will be carried out immediately, i.c., 
the hydro-electric station on the Aniene, which will give 
5000 normal and 6500 kilowatts maximum in Rome; 
and a steam central station, outside Porta S. Paole, which 
will supply 7500 kilowatts normal and 10,000 kéilo- 
watts maximum at present. Extension of this steam 
station, to supply 20,000 kilowatts more, and the building 
of the hydro-electric plant on the Nera, are left for 
further consideration. The power generated will be 
employed to improve the lighting of the city, for which 
purpose a considerable number of flame and ordinary arc 
lamps—additional to the existing—and Nernst and metal 
filament lamps will be employed ; a large scheme of new 
tramway lines, to be run in competition with those of the 
existing company, which at present monopolises the whole 
service of the town will also be supplied. Municipalisation 
is now in full favour in Italy, and large power tramway 
and other schemes, similar to and not less important than 
those considered for Rome, are now under consideration 
for the cities of Milan, Naples, and Turin. The Govern- 
ment and Parliament are encouraging this tendency ; in 
fact, special laws have been passed, by effect of which 
25,000 hydraulic horse-power from the rivers Aniene and 
Nera—as above—were granted to the city of Rome, and 
16,000 horse-power from the Volturne to Naples; while 
special facilities are offered all round by existing laws to 
municipalities for their power schemes, and for schemes 
relating to public services in general. 


Arter having been chairman of the Metropolitan 
Water Board ever since it was formed, Sir Melvill 
Beachcroft has within the last few days tendered his 
resignation. The position of chairman of such a body 
as the Metropolitan Water Board is by no means a 
sinecure. Nor does its holder escape opprobrium. It 
must be admitted, however, that Sir Melvill has carried 
out his duties, which may well be called arduous, in an 
excellent manner. When the subject of purchasing the 
undertakings of the Water Companies was first mooted, the 
majority of the inhabitants of London expected 
that a sort of millennium would be reached, could 
the supply of water be brought under public 
control. While there are doubtless some who 
have reason to bless the Board because their water 
rates have been decreased, there are others—and they 
are many—who can use nothing but abuse because they 
have to pay more. Taking things all round, however, the 
policy of the Board over which Sir Melvill has presided has 
been entirely correct, and has only been a continuation 
of that pursued by the late Water Companies It was 
not exactly the fault of the Board that it had to charge 
a flat rate for water within a certain period—a course by 
which it has incurred much ill-will—and it might very 
well have indulged in hare-brained schemes of supply. 
Instead of this it has gone on increasing storage, and will, 
no doubt, continue to do so. Because of this Sir Melvill 
is to be congratulated, and it seems certain that his suc- 
cessor, Mr. E. B. Barnard, will work on the same lines. 


JUDGMENT has just been given in that remarkable case 
to which we have already referred in a previous issue, 
in which a workman was crippled for life through the 
practical joking of two of his fellow-workmen. Whilst in 
their place of employment they passed a crane hook 
through the unfortunate man’s necktie and hoisted him 
50ft. into the air, from which position he fell to the 
ground, and was very severely .injured. His counsel 
advanced the ingenious argument that the accident arose 
“out of” the employment, because it could not have 
hapvened but for the employment. The Court of Appeal, 
however, found that an employer cannot be held liable for 
an accident to a workman which is due to senseless 
practical joking on the part of other workmen. To use 
Lora Justice Buckley’s: own words, any accident for 
which the employer is to be held responsible “must. be 
an accident resulting from a risk reasonably incidental 
to the employment.” In this instance such was obviously 
not the case. 





SOME NEGLECTED ASPECTS OF CYLINDER 
CONDENSATION. 
No, IL* 


WE now proceed to consider what probably took place 
in the cylinder of the Mackinaw. All the conditions were 
as favourable as can be conceived to the waste of steam. 
The pressure was low; the ratio of expansion small; the 
piston speed only about 110ft. per minute, the revolutions 
per minute being under 7. The total missing quantity at 
the end of the stroke is 45°66 per cent. when the cut-off 
took place at 0°21 and 16°18 per cent. when it took place 
at 0°70. In the first case 7°84 per cent. was liquefied— 
by calculation—in the performance of work ; in the second 
case 8°72 per cent. 

Let us take the cut-off at 0°21 of the stroke. When 
the admission valve opened steam entered. Of this 
87°82 per cent. was condensed, ostensibly when the 
steam valve was open. During the earlier phases of 
expansion a small proportion may have been turned 
to water, but there is no reason to think that this 
substantially affects what follows. We have shown 
already that the actual weigant condensed amounted to 
150,444 lb. in forty-eight hours, or 3134 lb. per hour, 
omitting fractions. The total condensing surface avail- 
able we cannot give precisely, but it could not.have 
exceeded 140 square feet, in which are included two 
piston faces, two cylinder covers, and about one-half the 
cylinder walls. This gives condensation at the rate of, in 
round numbers, 22 lb. of steam per square foot. per hour ; 
the absolute pressure, 53 lb. ; the exhaust pressure, 1°84 ]b.; 
the temperatures, 284° deg. and 120 deg.; the difference, 
omitting fractions, 164 deg. 

It will be seen that under these conditions apparently 
considerably more than one-third of all the steam made 
by the boilers was condensed by 140 square feet of cast 
iron. But the surface condenser contained no less than 
2293 square feet. The temperature of the injection water 
was 44°5 deg., and that of the steam at the moment the 
exhaust valve opened 213 deg.; the difference, omitting 
fractions, was 168deg. The cylinder as a condenser was 
transcendently more efficient than the surface condenser 
itself. Carefully lagged, always hot, we find, never- 
theless, that 140 square feet could do 37 per cent. of the 
whole work done by 2293 square feet of refrigerating sur- 
face kept constantly wet with cold water. No doubt the 
condenser was larger than was necessary, because the 
engine was not working up to its full power. After every 
allowance is made, however, the difference in cooling 
efficiency is astonishing. 

It may be objected that the conditions prevailing were 
not the same in the condenser and the cylinder. The 
point deserves examination. The steam was delivered to 
the cylinder intermittently; condensation was followed 
by re-evaporation. But in just the same way, and at 
just the same rate, steam was delivered to the condenser; 
the fluctuations of temperature were just the same in it 
that they were in the cylinder in point of time. The only 
difference is that there was perhaps no re-evaporation from 
the metallic surfaces iti the condenser. Are we to assume 
then that in re-evaporation and not in condensation lies 
the key to the whole problem of initial condensation— 
that in this re-evaporation lies some subtle power of 
abstracting heat and cooling down the cylinder metal 
which has no parallel in a surface condenser? Again, 
what shall be said of the evaporative efficiency of the 
cylinder as compared with thatof a boiler? Where shall we 
find a boiler which will evaporate 22 lb. of water per 
square foot per hour? and that with a temperature of 
2500 deg. at one side of a plate and 300 deg. at the other. 
The two boilers of the Mackinaw had each 2500 square 
feet of heating surface, or 5000 square feet in all. If they 
had been as efficient as the cylinder, they would have 
produced 110,000 lb. of steam per hour; sufficient at 30 lb. 
per I.H.P. per hour for over 3600 H.P., or about four 
times the actual maximum power that could be got out 
of the engine. 

It is not remarkable, we think, that some able engineers 
have refused to accept such a statement as that made 
above as true, and have cast about for other ways of 
accounting for the missing quantity, or have sought 
explanations of the astonishing frigorific and evaporative 
powers of cylinder metal. 

Among those who have investigated this question, the 
most recent and most important writers are Messrs. 
Callendar and Nicolson. They refuse to believe that an 
adequate interchange of heat can take place between the 
steam and the cylinder, and attribute the missing quantity 
mainly to leakage past the sliding valves of an engine. 
We say sliding, not necessarily slide valve—thus a Corliss 
valve is a sliding valve, but not-a slide valve—such a valve, 
they say, may be quite tight when at rest, but leaks when 
in motion. These gentlemen set themselves to measure 
the range of temperature at various depths within the 
metal of a cylinder, and satisfied themselves that the 
surface temperature, instead of following that of the 
steam, only went through a very small range. Thus with 
their experimental engine at 70 revolutions per minute, 
whilst the steam temperatures varied between 335 deg. 
Fah. and 212 deg. Fah., a range of 123 deg., the tem- 
perature of the inside surface of the metal only varied 
7 deg. From this it was easy to show that only a 
small percentage of the missing quantity is due to con- 
densation. Their explanation is, as we have said, that 
the difference is leakage past the slide valve. Further- 
more, they deduced that. the rate of condensation of 
steam, instead of being infinite, is limited. They hold 
that the rate at which steam condenses on a metallic 
surface is proportional to the difference in temperature 
between the steam and the metal,and may be represented 
by the following equation:—B.T.U. exchanged per 
second per square foot = 0:74-(T — @), where T = tem- 
perature of steam and @ = temperature of metal in 
degrees Fah. ; 

Messrs. Callendar and Nicolson do not stand alone. 
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Everyone who has considered the subject admits that 
something remains to be explained. 

Unfortunately for the leakage theory, the missing 
quantity appears to be quite independent of slide valves. 
The engine of the Mackinaw had poppet valves; they are 
at rest on their seats when closed. It is the easiest thing 
in the world to make sure that they are practically steam- 
tight, and this Isherwood did. 

Some experimenters have satisfied themselves that in 
compound and triple engines conditions may exist under 
which the cylinder walls are never dry. It is necessary 
to call attention to certain obvious facts. No matter 
what occurs in a cylinder, the occurrences must be 
cyclical. That is to say, begun and ended in one double 
stroke of the piston. Whatever the boiler transfers to 
the cylinder, whether as steam or water, the cylinder will 
hand on to the condenser. The only difference will be 
due to the effects of external radiation and conduction and 
leakage, if any, into the air, and performance of work. 
This means simply that if steam is condensed during the 
steam stroke it must be evaporated during the exhaust. 
If itis not, then heat would accumulate in the cylinder 
until condensation ceased, as, in point of fact, happens when 
an engine is first started. On the other hand, re-evapora- 
tion, if in excess of condensation, would cool down the 
cylinder so much that it could no longer go on. Priming 
will m effect pass through the engine unaffected. The 
accumulation of water, therefore, in a cylinder from 
what is known as initial condensation ought to be 
physically impossible. Even this appears, however, to 
require qualification. 

The cycle then seems to admit of being stated thus. 
During admission, part of the steam is condensed, ncne 
of it is liquefied by the performance of work. During the 
expansion period evaporation goes on simultaneously 
with liquefaction. During exhaust all the remaining 
water in the cylinder is evaporated until such time as the 
exhaust port closes. Then compression begins, and the 
pressure will continue to rise ae i there is water present 
in sufficient quantity, when liquefaction will begin again, 
the action then being precisely as though the water 
absorbed the steam. Then steam is admitted, and the 
cycle is repeated. It is exceptional, however, to find any 
water lying in well made engines properly worked. It is 
easily drained off. 

There are very great difficulties in the way of accepting 
this account of what goes on in a cylinder. That diffi- 
culties exist is proved by the number of hypotheses 
advanced to explain recognised phenomena. 

The first is that the condensation seems, as we 
have shown above, to be out of all proportion to 
the ostensible agencies bringing it about, while it is 
so capricious in its magnitude that it is simply 
impossible to prepare any formule by which it can be 
calculated. The presence of a spoonful of water in the 
cylinder wiil enormously augment the missing quantity. 
A little oil will diminish it. We can understand that 
water may in some way promote condensation, but how 
can it promote the re-evaporation which must also go on ? 
It is too often forgotten that every factor must work 
both ways. Whatever agency facilitates condensation 
must in precisely the same degree promote re-evaporation. 
A jacket will check condensation, and help re-evaporation. 
It cannot at the same time promote condensation. 
Conversely, cooling a cylinder outside will promote con- 
densation, but it will certainly not favour re-evaporation. 
The double or reversible action to which we refer appears 
to be a point which has not received sufficient considera- 
tion. 

Then we have liquefaction, which must not be con- 
founded with condensation. Liquefaction is due to the 
transfer of heat into work. The assumption is that 
water in the condition of mist results, as stated by 
Isherwood. To this it may be answered that it is 
impossible to prove the truth of the theory by direct 
experiment. It has long since been proved conclusively 
that water vapour cannot take the form of mist unless 
dust is present. How can dust exist inside a cylinder? | 
No one has the smallest idea of the way in which the 
transformation takes place. 

Two views which have obtained some credence may 
be stated here. The first is that what is called initial 
condensation is the result of the movement of the steam 





—the transfer of part of its pressure energy into kinetic | 
energy—that of flow. The collision of the steam with | 
the piston is in effect very similar to its collision with the | 
blades of a turbine—only to a great disadvantage ; and | 
that if this will not suffice as an explanation, then that, 
in some way not understood, the mere impact of steam | 
on an opposing surface will upset its equilibrium and | 
bring about condensation. No proof can be given of 
this, unless the statement that,no matter how many 
“separators” steam is passed through, water will be found 
in them all, can be regarded as a demonstration. The 
second, and far more plausible view, is that no liquefac- 
tion takes place, because the water of condensation in 
the cylinder can supply all the heat that is necessary. 
The fact that it is almost impossible to obtain an indicator 
diagram, the curve of which certainly shows the drop due 
to performance of work, may be taken as supporting 
this theory. : 

Before we deal with the phenomenon of re-evaporation, 
it is well to consider for a moment what takes place in a 
compound engine. Theory may be ruled out of court. 
It would be waste of time to reason as to what ought to 
happen. We have only to deal with what does happen. 

Numbers of experiments have been carried out, both at 
sea and on land, with compound and triple-expansion 
engines. The disheartening thing. about these trials is 
their incoherence. No two engines will give the same 
results, and it has so far passed the wit of man to explain 
why. Qualitative facts agree always ; quantitative facts 
only by chance. Thusitis always true that, other things 
being equal, the larger the range of expansion the more 
economical will the engine be. But there certainty ends. 
We cannot trace any invariable relations between the 





ratio of expansion and the consumption of steam, which 


can be reduced to weight used per indicated horse-power 
per hour. 

We can take figures anywhere at haphazard to prove 
this. Compare for the moment the compound engines of 
the Colchester, cited by our correspondent, Mr. Hide, 
in our impression for May Ist, and that of the Mackinaw. 
The missing quantity in the Colchester is 47°83 per cent. 
against 45°66 per cent. for the engine of the Mackinaw ; 
and it must not be forgotten that the Mackinaw’s was deve- 
lopingonly a percentage of her power. Even the Meteor, 
with triple-expansion engines jacketed, lost 24°7 per cent. 
We have already shown what a well designed simple engine 
can do. Here we have a comparison between excellent 
compound and triple engines and asimple engine working 
under every conceivable disadvantage. What has the 
heat trap done here? Major English, R.E., a most 
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careful experimenter, after a prolonged painstaking | 
inquiry, stated years ago that he had completely failed to | 
trace any definite relations between range of cylinder | 
temperature and initial condensation. Elaborate experi- | 
ments carried out with a number of engines in the United 
States, which were worked alternately with and without 
condensers, brought out the remarkable fact that the | 
missing quantity was greater when the exhaust went 
into the air than when it went into the condenser, although 
the range of cylinder temperature was, of course, much 
less. 

The effect of water in the cylinder and the phenomena 
of re-evaporation we must reserve for subsequent articles. 


HAVRE PORT WORKS. 
No. II.* 
Tue Fiorma Lock. 

Tue new lock, which is now nearing completion, will 
connect the Bassin de l’Eure and the Bassin Bellot | 
with the outer harbour. These basins are at present | 
accessible only at high water. The new lock is | 
260°5 m.—say, 854ft. 6in.—in length between the gates, | 
and 30°0 m.—say, 98ft. 6in.—in width. The foundation | 
over the greater part of the area of the work is clay, more or | 
less compact, but a portion of the structure is on sand and | 
gravel. Owing to the unequal nature of the bottom, the | 
large quantity of water met with, and the bad foundation | 
in places, the work of constructing the lock was one of | 
considerable difficulty. The bed of the outer harbour in | 

front of the deep water quay, and extending up to the 
lock head wall, is dredged to — 9°0 m., and although the | 
level of the gate sill of the lock is only — 4°5m., it was | 





| necessary to carry the foundations of the outer gate | 
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chamber and head wall to a much lower level than was 
required in the case of the inner gate chamber. Figs. 16, 
17, 18, and 19, are drawings of this dock and its walls. 
Caissons.—Both the inner and outer chambers are 
founded on caissons sunk by compressed air. The 
excessive amount of water met with in the foundations 
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a 

rendered recourse to compressed air an absolute Necesgit 

in the case of the outer chamber. The foundation of re 
chamber is carried by a single caisson. The groynq 
under the inner gates was found to be very compact 
and the thickness of the invert was limited to 5-5m, in 
the chamber, the bottom of the inner caisson being ay. 
ried to a level of —11‘0m. The working chamber of the 
caisson was 1°9m. in height, and, on account of the re. 
duced thickness of the invert, it was unnecessary to cary 

the side plating of the caisson more than 2-1 mn. above 
the air-tight deck. The caisson is 32 m. long on the centre 
line of the lock and 65°1m. wide transversely. It jg 
divided by five longitudinal plated girders, 4:0 im, deep 
into six compartments, each 10°85m. by 82°01. Open. 
ings for communication were cut in the girder plating, 
Above the working chamber three transverse girders, 
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each 21m. deep, run from side to side, and a series 
of smaller girders, 1°2 m. deep, parallel with the 
main transverse girders complete the framework of the 
caisson, the total weight of which is 710 tons. The 
outer chamber caisson—Figs. 18, 14, and 15—is founded 
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on clay beds of varying compactness at a level of 
—17°0m.; it is 35°5m. long by 63°0m. wide, and is 
divided longitudinally into six compartments, as in the 
case of the inner caisson, but the girders are each 6°11. 
deep. The transverse girders are two in number, 4°2 m. 


R OUTER GATE CHAMBER 


deep, and the intermediate beams similar to those 
described above. The total weight of the structure 18 
740 tons. In both caissons the weights of the masonry 
are carried on the longitudinal girders; the cross girders 
serving to stiffen the caissons transversly and to prevent 
deformation in the course of sinking. The = of 
the lock heads with the adjoining quays and walls have 
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been made in each case by two ordinary caissons carry- 
ing return walls. 

Two temporary masonry dams were constructed 
across the lock at the outer and inner ends of each of the 
two main caissons. These dams were removed after 
having served their purpose of forming struts to the side 
walls during sinking, and acting as cofferdams during the 
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Permanent Caisson. 
Fig. 20—PLAN OF JOINT BETWEEN CAISSONS 


construction of the inverts, side walls, and sluice chambers. | 


The connections between the various independent units 
forming the foundations of the gate chambers and the 
wing walls were made by means of a small movable 
caisson, as in the case of the deep-water quay foundations. 
Grooves 5°Om. wide and 1°25 m. deep were formed in the 
faces of the caissons, the space between the ends of which 


» 10,00.--« 
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Side walls.—The entire length of the north side wall of the 


| lock—Figs. 16, page 579, and 21—was een a 
a) e | 


| caissons, seven in number, sunk by compressed air. 


| twoend caissons adjoining the main caissons under the gate 
| chambers were 25 m. and 85 m. long respectively, in order 
| to entirely cover the sites of the foundations of correspond- 


| 
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Fig. 17. Temporary Cofferdam. 
Fig. 23—TEMPORARY COFFERDAM 


ing portions of the old Quai Deauville and Quai Philadel- 
phie. These caissons are trapezoidal in plan in order to 
accommodate the bends in the sluice conduits leading to 
the gate chambers. The caissons were erected in place 
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Fig. 2i—-CROSS SECTION OF FLORIDA LOCK, HAVRE 


was normally 0-4m.to0°5m. Each jointis therefore about 
5°Om. by 3°Om. Piles were driven in the interspaces on 
either side of the key filling, and the excavation having 
been removed with the aid of the small caisson—Fig. 19 
—the void was filled with concrete and the caisson with- 
drawn step by step, as in the case of the quay wall. 

The construction of the foundations for the outer end of 
the lock had to be carried out on the site of an open basin 
forming a part of the old outer harbour. A cofferdam— 
Fig. 23—was constructed across this basin, the mud 
bottom of which was dredged to a depth of — 3:2 m. 
The hearting of the dam was of sand, and it was rendered 
watertight by series of sheet piles driven in steps on the 
sea face and covered with clay, protected by a facing of 
stone pitching. On the rear face the sand was protected 
by a covering of débris from the works demolished on the 
site of the lock. Water was admitted to the inside of the 
dam, and allowed to outflow, when required, through a 
steel plate sluice pipe 1°0m. diameter, provided with 
valves at the ends. The caisson for the outer end of the 
lock was erected on a platform, constructed on the site of 
the old Deauville Quay, within the area enclosed by the 
dam, at a level of about + 3°85m. When the caisson was 
ready for moving into place, water was admitted through 
the dam, and the caisson was floated over its site and con- 
crete was deposited on the air-tight floor until the cutting 
edge took the ground at a level of about + 1:0 m., when | 
excavation under compressed air and the erection of the | 
concrete and masonry superstructure were commenced. | 
Figs. 13, 14, 15 are sections and a plan of the outer 
caisson showing the air shafts and locks and the side | 
plating carried to the full height. One of the engravings | 
in the supplement shows the caisson in course of sinking | 
with the temporary working platform above it. 

The two wing caissons at the inner end of the lock | 
were sunk through the Quai Malakoff in the Bassin de 
l’Eure. Considerable difficulties were experienced in | 
carrying out this work on account of the necessity of | 
maintaining the water levels in the dock. 

The sinking of the caisson at the outer end of the lock | 
is one of the most interesting and important works of its | 


12 Hydraulic Jacks ® 


70 Tons each 
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on beds excavated for them to a level of + 3°0m. The 
inner caisson was sunk to — 7°65 m., and the outer to 
—16°0m. In the case of the five intermediate caissons 
foundation piles were driven in the ground, which was 
previously dredged to a level of —3°0m. The caissons | 
were erected near the site of the wall, and were floated | 
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bottom with the aid of a water jet at 15 lb. per square inch 
The concrete and masonry in the south wall was cop. 
structed in layers of about 1 m. in thickness by meang of 
a large portable caisson or diving bell, and compresgeq 
air, with the exception of two sections—one a length of 
60 m. at the outer end of the wall, where the nature of 
the ground allowed of the excavation being kept dry by 
pumping, and the other a length of 28 m. at the inner 
end, where the treacherous nature of the ground rendered 
the employment of a permanent caisson necessary, 
Although the method of construction by means of the 
movable diving bell or caisson was more economical than 
the permanent caisson system it could only be employed 
in the case of the south wall; the proximity of the north 
wall to the quays of the outer harbour prevented the 
foundations being dredged to the requisite depth or the 
construction of a cofferdam of suitable dimensions, 
Invert.—The invert of the lock, with the exception of a 
length of 25 m. near the outer gate chamber, which was 
executed in the dry, was laid by means of the movable 
caisson used for the south wall foundation. 
| Floating caisson.—This floating caisson or diving bell 
| consisted of an air-tight chamber or bell 28°5 m. long, 
| 11°5m. wide, and2m. high, with an open box compartment 
| 2m. deep surmounting it. The open compartment was 
| constructed of girders and frames carrying the air-tizht 
| floor beneath and concrete ballasting. The total weight 
| of the caisson was 800 tons, or 150 tons taking into 
| account the buoyancy due to air pressure. The caisson was 
suspended from two steel pontoons, each measuring about 
| 28 m. by 8 m., connected by cross girders carrying a 
platform and twelve hydraulic jacks for lifting and lower- 
|ing the caisson. Mounted on the platform was an 
| electrically driven hydraulic pump. Each jack has a 
| lifting power of 70 tons in case of failure of the air 
supply under the caisson, but in practice a much smaller 
| load was imposed on them. The floating caisson is 
shown in Figs. 22 and 24. The total weight of the 
| floating caisson, pontoons, and the permanent caisson 
| employed in constructing the side walls of the lock was 
about 1350 tons. A third engraving in the supplement 
shows the lock in course of construction, and the floating 
caisson at work on the invert. 

Excavation of lock chamber.—The excavation of the 
lock chamber, preparatory to the laying of the invert, 
was carried out by a suction dredger, capable of lifting 
80 cubic m. of material per hour. 

Dimensions of lock.—The general design of the lock is 
clearly shown in the figures already referred to, and in 
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Fig.24. Floating Caisson 
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Fig. 24—FLOATING CAISSON 


| into position, thus covering the piles, the upper parts of , 


which were cut away piece by piece as the caissons sank | 
until the level of —7°5 m. was reached. A clearance 
of 0°30 m. was left between the ends of adjoining 
caissons. After the dredging of the lock chamber had 
been effected the interspaces were sealed on both faces 
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Fig. 22—FLOATING CAISSON 


kind hitherto executed. A caisson has been sunk at 
Toulon of greater surface area, but the sinking was in 


Swain Sc. 


the cross section of the outer gate chamber and entrance 
—Fig. 25, page 581; adetailed description is therefore un- 
necessary. Both the inner and outer sills are at a level 
of — 4°5m.; the depths of water available are, therefore, 
as follows :— 
Metres. 

12°65 

12°35 

10-07 


715 


- High water equinoctial spring tides... 
High water ordinary spring tides 
High water lowest neap tides ... 
Low water lowest neap tides 
Low water ordinary spring tides 5°25 
Low water equinoctial spring tides ... . 480 

As stated above, the clear width of the lock is 30 m., and 
the length between gates 260°5 m. 

Plant.—The plant used on the lock works included, 
besides that described above, the following principal 
items :— 

Two electric motors, each of 100 horse-power, 450 revo- 
lutions, for driving the air compressors. 

Eight air compressors installed in two sets, cylinders 
300 mm. by 420 mm., 60 revolutions per minute, and 
delivering 400 cubic metres of air per minute. 

One electric motor of 50 horse-power, 630 to 650 revo- 
lutions, for driving two reserve compressors, tool shop, 
centrifugal pump for mortar mill, and sand washing plant. 

One dynamo of 25 horse-power for lighting. 

One electric motor of 50 horse-power for driving con- 
crete and mortar mixer. 

Five mortar mixers producing 10 to 15 cubic metres per 
hour, besides numerous smaller motors, pumps, locomo- 
tives, and other plant. Practically the whole of the plant 





of the work, the void cleaned out and run in with cement 
concrete and grout under pressure. Another engraving inthe 


that case commenced on a dredged bottom. At Havre | supplement shows the caissons for the north wall in process 


the caisson, of 2235 square metres area, was sunk through 
18‘0m. of ground, and the material excavated from 
within it represented a total volume of 35,600 cubic 
metres. 


of sinking. The south wall of the lock — Figs. 17, 
page 579, and 21—is almost entirely founded in a 
trench which had previously been dredged to — 7°0 m., 
and in which foundation piles were driven to a hard 


was electrically driven. 
Materials.—The materials used in the work include :— 
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Rubble stone for masonry and broken stone 

for concrete ..._... S iaide Lage. tude “heck + ate ee as Te 
Ashlar for face work ... 4. 2. 4310 cu. m. 
Dressed stone for cells, copings, &c. ... 
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Timber piles 10 m. x 350 mm. x 400 mm. 
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; es and swing bridge.—The lock gates are of 
ee t0 the four leaves weighing about 900 tons. 
The inner lock chamber is spanned by a swing bridge 
whose total weight is 300 tons. The gates. swing bridge, 
and all the sluices are worked by hydraulic power. 
The construction of the Florida Lock was commenced 
in July, 1899, and it is ne ge my that the whole of the 
‘ry work of the lock will be amy 2 by the end 
and the gates and swing bridge by the end 
The lock will not be opened for traffic until 
The contractors for the work are 











masonry W 
of July, 1908, 
of the year. 

the summer of 1909. 
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Coast district. Under the Board they were getting 1s. 
per week more than the general run on the North-East 
Coast, and thus their wages have gone down 2s. 6d. 
instead of the usual 1s. 6d. per week. They bave decided 
to strike unless the masters make a concession of 6d. per 
week, The strike of engineers at the North-East Coast 
shipyards is still in progress. It has lasted over four 
months, but there are indications that it will shortly be 
brought to an end. 

Writing on Wednesday night, our Clyde correspondent 
states :—-What for the past two days has threatened to 
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Fig. 25--THE FLORIDA LOCK, HAVRE 


Messrs. Vigner and Schneider et Cie. The whole of the 
steelwork in connection 


Saone. The total cost of the Ieck and its equipment will 
amount to over £640,000, of which the masonry and 
concrete work represents about £560,000. 

The Havre port works have been designed under the 


direction of the Administration des Ponts et Chaussées, | 


the chief engineer at Havre being M. Ducrocq. 
We are indebted to the contractors for the use of photo- 


with the contract was con- | 
structed at the works of the latter firm at Chalon-sur- | 


develop into a deplorable and complex extension of the 
wages trouble, following upon an apparently satisfactory 
settlement of it, has, at the moment of writing, been 
averted, and matters promise to progress duly along 
pacific and regular channels. Owing to the fact that the 
shipwrights and joiners of Clydesdale establishments did 
not return to work on Monday morning, in accordance 
with the Carlisle settlement, the Shipbuilding Employers’ 
Federation promptly intimated to the trades unions con- 
cerned that if a general resumption did not take place 
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Fig. 26—FLORIDA LOCK--PLAN OF GATE 


graphs and plans and for information: The fourth engrav- 
ing in the supplement shows the north pier in course of 
construction, and was referred to in our last issue. 








SHIPYARD AND LABOUR TROUBLES. 


Ir is a matter for satisfaction that the difficulty with 
the woodworkers and drillers in the shipyards of the 
North-East Coast, which led to a strike of these men for 
nineteen weeks—since January 21st, in- fact—is at last 
over, and the yards were opened on Monday morning for 
them to go back to work, though, owing to the great 
depression of trade, employment could not be afforded to 
much more than half the men who went out. But in the 
latter part of last week it appeared that further trouble 
was brewing, because the shipwrights, &c., held meetings 
and protested strongly about being forced back to work 
by the vote of their fellow workers outside the ship- 
building districts. The general body of members of their 
societies refused to keep them any longer idle, and in the 
national ballot that was taken outvoted the men of the 
North-East Coast. The latter, after a nearly five months’ 
strike, fornd it very unpalatable to have to go back to 
work on the. terms which the employers claimed all 
through the dispute. Proposals were made at indigna- 
tion meetings of the local men that steps should be taken 
to upset the result of the last ballot, but as there seemed 
no chance of strike pay being continued if the decision 
of the majority were not acted on, the strikers have re- 
sumed work this week. 

Even then it seemed as if it would not be all plain 
sailing, for the Clyde shipwrights, &c., who had been 
locked out, because of the difficulty with the North-East 
Coast men, refused to resume operations. It was shown 
that the Clyde men were paid lower wages than the men 
of the North-East Coast district, and the former deter- 
mined to force the employers to equalise the wages of the 
two districts, which meant that an advance would have 
to be given on the Clyde. It seemed as if the dispute 
would be transferred to the Clyde, and afterwards lead to 
a resumption of the lock-out in all districts, for the 
Employers’ Federation intimated that unless the condi- 


last week were fulfilled, the lock-out would have to come 
into force again. Thus, if the Clyde men did not resume 


next day all those in other districts who had applied for 
and obtained employment would be dismissed, and the 
lock-out be reinforced over the whole federated area. 
Although a general and immediate resumption of work 
on the Clyde was scarcely to be looked for, in view of the 
evident disposition of the men to regard the lock-outin their 
case as unjust and harsh after they had accepted the reduc 
tion, and stubbornly held out for the wages rate being 
levelled up to what obtains in the North-East Coast 
district, the employers decided to make it abundantly 
clear that at the very outstart of their improved relation- 
ship with the Executives of the men’s Societies they 
would maintain a firm and logical attitude in the matter 
of the bargains made with them as representing the 
general body of members. Meantime, in spite of the 
threat of the employers—if not partly because of it—itis 
satisfactory to know that the Executive Councils of the 
Unions have been labouring, in meeting assembled, to 
persuade the refractory members to act peacefully in 
accordance with the conditions in which the dispute had 
been settled. The joiners and shipwrights of the upper 
reaches of the Clyde decided on Wednesday to resume 
work on Thursday, and the men of the lower reaches, in- 
cluding Port Glasgow and Greenock, are fully expected to 
agree to follow the example, so that the threatened re- 
inforcement of the lock-out over the whole federated area 
may be considered as averted. At Dundee and Aber- 
deen the men resumed work yesterday. Surely the 
result of this latest protracted and futile warfare will be 
to convince workmen that the “lock-out general” as 
a weapon is more powerful, and at least equally 
legitimate with the “screw universal” for secur- 
ing sectional ends. They must surely feel persuaded also 
that the first condition necessary to satisfactory business 
dealings with their employers is the fulfilling of their 
clearly defined bargains, and the honouring of the arrange- 
ments come to on their behalf by their duly appointed 
and empowered council representatives. 








THE TRADE DEPRESSION ON THE CLYDE. 





\ 3 , | THE depression that characterises the shipbuilding and 
tions on which the dispute had been settled at Carlisle 
| serious effects, not only upon those immediately concerned 


work by Thursday, all the others who had recommenced , 


would receive a week’s notice; which it was necessary to | t : 
| have formed the mainstay of the mild steel manufacture, 


give according to the custom of the trade. However, 


there has been no need to give the lock-out notices, for | ; 
| depression, and there are many other manufactures poe 


| along the Clyde as a centre which practically owe 


the Clyde shipwrights, &c., held a meeting on Tuesday 
afternoon, and decided to go back to work on Thursday. 
That disposes of the necessity of reeommencing the lock- 


with the Sunderland shipwrights and joiners, who, up till 
very lately, had their differences with the employers 
adjusted by a Conciliation and: Arbitration Board, which 
has just been dissolved, and they are now on the same 
terms as the other shipwrights. &c., in the North-East 


marine engineering trades on the Clyde is exercising very 
but on a wide circle of important industries more or less 
directly dependent upon shipbuilding for employment. For 
many years the shipbuilding and marine engineering orders 
which is now experiencing a time of almost unprecedented 


ir very 
existence to shipbuilding. As these in good times -partake in 


out on the North-East Coast. There is still some difficulty | its pronpertsy, 00 thay se now pntteieeee a= coh eereeat> 


and were it not for the large and constantly extending 
export trade of the Clyde the present crisis would really by 
this time have developed into a great disaster. The number 
of the unemployed in Glasgow and district is perhaps greater 
at present than at any former time of depression, and the 
authorities have been compelled to make a special appeal to 





the Government for financial help in their efforts to provide 
relief for the destitute. 

The new tonnage launched from the Clyde shipyards in 
May is considerably less than in any similar month for 
upward of twenty years. During the past five months the 
output has amounted to 114,526 tons, compared with 242,392 
tons in the corresponding period of last year, and we have to 
go back to 1893, which was an exceptionally poor shipbuild- 
ing year, to find a state of matters anything like as bad as 
that which exists on the Clyde at present. The depression 
in that year was, perhaps, less acute than it is now, because 
the capacity for output and the number of hands available 
were very materially smaller fifteen years ago. 

An exceptionally small amount of new work was placed 
with the shipbuilders in the course of the past month. No 
doubt the wages dispute may have had some influence in 
keeping back orders, but the depression in the freight market 
has, perhaps, had more to do with the depression in ship- 
building than almost anything else. At present shipowners 
are at their wits’ end to find any kind of employment for their 
vessels, and it is feared that a large amount of tonnage will 
have to be laid up until the arrival of more activity in the 
trade of the world. There has been a marked reduction in 
the prices of almost all kinds of shipbuilding material, so 
that vessels could now be built much more cheaply than during 
the past few years, and yet shipbuilders find it impossible to 
obtain contracts to keep their works in operation. Such facts 
as these show how futile are the efforts of workmen to resist 
a substantial reduction of wages. 











MANCHESTER SHIP CANAL.—As the result of nearly four years 
persistent dredging operations the engineers of the Manchester 
Ship Canal have now succeeded in providing an uninterrupted 
depth of 28ft. of water from the entrance at Eastham to the 
largest and most modern of the docks in Manchester. Until the 
year 1904!the depth of water in the canal was only 26ft , and 
parliamentary powers had to be sought to deepen a further two 
feet by dredging above Latchford and raising the water level below 
this point. The expense of the four years’ work has been increased 
by the frequent presence of rocks, which have had to be removed 
by rock cutters To the commerce of Lancashire the extra depth 
is of great importance, for, by its means, the largest merchant 
steamers in existence will be able to make use of the canal without 
discharging part of their inward cargoes before entering, 
while complete loading and bunkering will be possible before 
leaving. To the Manchester Ship Canal Company the increased 
depth can scarcely fail to provide an augmented and much needed 
source of income, and for the steamship lines there must ensue a 
corresponding decrease in the cost of working. 

MANCHESTER ASSOCIATION OF ENGINEERS.—At the invitation of 
Mr. George Hughes, President of this Association, about 150 
members and friends paid a visit to the extensi e workshops of the 
Lancashire and Yorkshire Railway Company at Horwich. As Mr. 
Hughes is also chief mechanical engineer to the railway company, 
the party had the advantage of his expert guidance. A special 
train had been provided, which stopped at Bolton ex route, where 
a number of members of local engineering firms were picked up. 
The party detrained close to the works, and arranged them- 
selves into several groups, the first of which was headed by 
Mr. Hughes, and composed of past-presidents, members of the 
Council, the remainder being under the guidance of members of 
the staff of the raitway company. A band>ook had been thought- 
fully provided giving a plan and viéw of the works, as also 
descriptive letterpress and illustrations of locomotives and plant, 
which greatly aided the visitors in their progress. The covered area 
of the works is 22 acres, comprising stores, steel and iron 
foundries, shops for motors, boiler shops, joiners, patternmakers, 
&c. Compressed air has been extensively made use of, and in the 
boiler shops a duplex multiple drilling machine—electrically 
driven—with 28 spindles, which drills tve thicknesses of plates, 
thus enabling 140 holes to be drilled at one setting, was in opera- 
tion and attracted much attention from the visitors. The whole 
of the furnaces in the steel foundry are heated by gas made from 
a series of Wilson’s gas producers, and the ‘‘Tropenas” process 
for making steel castings is also in operation. The boiler houses, 
high and low level, each contain a battery of Lancashire boilers 
with underfeed mechanical stokers and ‘‘Green’s” economiser. 
The central power station attracted a large amount of attention, 
as it is from this that practically the whole of the works are 
supplied with power and lighting. It is equipped with two 
300-kilowatt Bellis and Morcom high-speed engines and dynamos, 
also four sets of 60-kilowatts output generating current at 
250 volts. The erecting shop is 1520ft. long and 118ft. wide. 
It is devoted to the building of new engines and tenders and 
general repairs. One interesting feature to the visitors was the 
dining-rooms—erected near the public entrance to the works— 

roviding accommodation for 11,000men. This, and the Mechanics’ 
fostitute near by, show that the men’s interests are studied in 
more ways than one. 

THE ASSOCIATION OF WaTER ENGINEERS.— The thirteenth 
annual general meeting of the Association of Water Engineers 
will be held at Birmingham on Thursday, Friday, and Saturday, 
the 25th, 26th, and 27th June, under the presidency of Mr. Henry 
E. Stilgoe, M. Inst. C.E., city engineer and surveyor. The pro- 
ceedings will be opened on Thursday, June 25th, at 10.30 a.m., 
when the Lord Mayor, Alderman Henry J. Sayer, J.P , will wel- 
come the members to Birmingham. The meetings will be held in 
the Council Chamber, at the Council House, Birmingham. Ladies 
will be welcomed at the opening of the proceedings, the Lord 
Mayor's reception, and the visits to works. The following papers 
have been promised for reading and discussion, viz. :—(1) ‘* Wells 
and Boreholes for Town Water Supplies,” by Mr. H. Ashton Hil’, 
M. Inst. C.E., Past-president ; (2) ‘‘ History and Description of 
the Capetown Waterworks,” by Mr. R. O. Wyrme-Roberts, 
M. Inst. C.E.; (3) “‘ The Water Supply of Hythe, Keat,” by Mr. 
Christopher Jones ; and (4) ‘‘ The Design and Corstruction of 
Impounding Reservoirs,” by Mr. William Watts, M. Inst. C.E., 
F.G S., Past-president. On the Thursday afternoon a visit will be 
made to the Frankley Waterworks of the Birminghara Corpora- 
tion, which will be inspected under the personal guidance of Mr. 
F. W. Macaulay, M. Inst. C.E. Tickets for this visit must be 
obtained in advance. On the Friday afternoon a visit will be 
made to the Coombe’s Wood Works of Messrs. Stewarts and 
Lloyds, Limited, who have arranged for the members to inspect 
the processes involved in the manufacture of wrought iron and 
steel tubes suitable forall purposes. Tickets for this visit must be 
obtained in advance. On the Saturday an all-day e cursion wili 
be made to the Elan Valley Waterworks of the. Birmingham Cor- 
poration, which will be inspected by permission of the Water 
Committee, and under the personal guidance of Mr. E. Anthony 
Lees, secretary of the water department, leaving the Great 
Western Railway Station at.8 20 a.m. by special train and arriving 
in Birmingham on return at 9.30 p.m. Applications for tickets 
for this excursion must be in the secretary’s hands not later than 
the 2nd of June, and cannot be dealt with after that date. For 
the convenience.of those who may be compelled to leave Birming- 
ham on Saturday afternoon, an alternative visit will be arranged 
to the Ashwood, Hinksford and Spring’s Mire Works of the South 
Staffordshire Waterworks Company, under the personal guidance 
of Mr. H. Ashton Hill, M. Inst. C.E., the engineer to the com- 
pany, arriving at Birmingham, on return, at 142p.m._ Tickets 
for this visit must be obtained inadvance. The thirteenth annual 
dinner of the Association will be held at the Grand Hotel, 
Birmingham, at 7 for 7.30 p.m., on Thursday, June 25th. Tickeis 
must be obtained in advance, : 
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THE FRANCO-BRITISH EXHIBITION. 
No. 1V.* 

THe stand of Thomas Firth and Sons, Limited, 
Shettield, contains exhibits varying considerably in 
character, ranging as they do from a propeller shaft 
Sin. in diameter by 34ft. long to a small twist drill. 
There is a fine group of armour-piercing projectiles, 
several of the specimens having actually passed through 
armour plate. There are also some 75 mm., and some 
4°7in. lyddite shells, of which the stanchions round the 
stand are composed, and a 16in. solid shell, as well as 
13°5in., 12in., and several of the. firm’s Rendable capped 
shells. In sharp contrast there are some old solid round 
shot—as used in the Crimean days, one specimen weigh- 
ing about 500 lb. Two machined torpedo-air vessels are 
also shown. Under the heading of railway material, 
the firm is exhibiting a forged locomotive crank axle, 
straight axles, tires, wheel centres, kc. The firm being 
one of the first to take up the manufacture of motor car 
parts, it is not surprising to find exhibits of this kind. 
These include several highly finished crank shafts of 
nickel chrome steel. Two showcases contain specimens 
of test pieces of nickel steel, nickel-chrome steel, &c. 
There are also specimens of tool steels, turning tools, 
milling and other cutters, saws, twist drills, &c., made 
from the firm’s high-speed steel “ Speedicut.” Specimens 
of forged steel shoes and-dies for the stamping batteries 
used in connection with gold mining are also to be seen. 
There is a good display of steel castings, consisting of 
a locomotive wheel centre, two turbine rotor wheels for 
torpedo boat destroyers, cast steel shrapnel bodies, ke. 
Besides other exhibits there are a four-throw crank shaft 
for a marine engine, and many tools, including files and 
edge tools. 

Hans Renold, Limited, Manchester, exhibit a case of 
chains, including a full range of silent roller and block 
chains and specimens of drives of each type. Combined 
with a silent chain drive a spring wheel is shown. In 
order to lengthen the life of a chain,spring wheels have 
been found desirable for chain driving when the loads are 
irregular. The wheel—Fig. 18—consists of a hub or boss 














Fig. 18—SPRING WHEEL FOR CHAIN DRIVE 


keyed to the shaft, and an outer rim on which the chain 
teeth are cut. A cover or plate fits on the rim, and helps 
to support it by bearing on the boss. The chain rim and 
boss are connected by two sets of spiral springs, which allow 
of a small amount of variable motion of the rim and boss. 
One set of springs in compression transmits the driving 
load, and acts as a cushion to protect the chain from 
shocks arising in the driven appliance, and the other set 
acts against the rebound of the first set when released 
from the momentary compression due to thes2 shocks. 

Taylor Brothers and Co., Limited, of Leeds, have an 
interesting stand occupying nearly 300 square feet. The 
exhibits consist of a Siemens-Martin hollow-forged “ A” 
tube for a 9°2in. gun. It is 42ft. long, and weighs about 
19 tons. There is also a torpedo air vessel forging of 
nickel steel, and an air vessel end forging of the same 
material. These exhibits, we are informed, are similar 
articles to those which the firm supplies to the Woolwich 
Arsenal. Three finished locomotive crank axles are also 
to be seen. -One has a flat web crank, and is for the 
East India Railway; another has a round web, and is 
for the North-Eastern Railway; and the third has an 
oval web crank, this latter being for the Great Western 
Railway. There are eight straight axles, some of which 
are finished, while others are in the rough. These axles, 
we are informed, are specimens of work the firm supply 
to many of the large railways in Great Britain, and to 
foreign railways. Two angle rings are to be seen, one of 
iron and the other of steel. Also five tires similar to 
those supplied to the Midland Railway, Great Northern 
Railway, Cape Government Railway, and others. Those 
supplied to the Cape Government Railway are made of 
the firm’s special hard steel. Among other exhibits there 
is a steel hind axle, steel upright shafts and steel fore 
carriage pins for transport and ploughing engines, hollow- 
forged steel gear wheel rings for turbines, steel and iron 
crank hoops, and steel steam hammer rods. 

John Hetherington and Sons, Limited, Manchester, are 
represented by several machine tools of standard design 
fitted with their most recent improvements. The machines 
are shown in motion, being driven by their own electric 
motors. Fig. 19 represents a high speed radial drilling, 
tapping and studding machine. The chief features of this 
tool are a box pattern upright, securely bolted to the 
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* No, IIL appeared May 29th, 


base plate and carrying a 14 horse-power Westinghouse 
constant speed motor. This supplies power to the | 
machine through a train of cut speed gearing. All the | 
gears are enclosed and are changed by means of the in- 
dexed hand-wheel shown. The vertical slide, allowing of 
the adjustment of the arm through a height of two feet, 
is machined and fitted to vees on the upright, and has a 
setting up strip. The radial arm measures 7ft. 10in. from 
the centre of the trunnion to the outer end, and can be | 
raised and lowered by power by means of a hand lever, 
clutch, mitre, spur and worm gearing, square threaded 

















Fig. 19—DRILLING, TAPPING, AND STUDDING MACHINE 


steel screw and nut. This arm is supported on a ball | 
bearing having an adjustment through an arc of 180 deg. 
by an adjustable lever and locking arrangement ait | 
the end of the arm. The spindle slide or carriage is ad- | 
justable along the arm by means of a star wheel, pinion | 
and rack, and is fitted with a locking bolt. The spindle | 
is 3in. in diameter, of hard steel, balanced and sliding in 
a cast iron sleeve, which revolves in a conical adjustable | 
bearing. It has single and treble gears, clutch reverse | 
motion, together with instantaneous motion by clutch | 
and lever for reducing the speed when tapping and | 
studding operations have to be done. There is also a | 
quick hand traverse for running the spindle to and from | 
the work. The feed motion is self-acting, continuous and | 
positive, through cut gearing and cut steel pinion and | 
rack, and can be changed while in motion by the indexed | 
hand lever shown. The radius of the spindle can be | 
varied between 3ft. and 7ft., and the number of revolu- | 
tions between 21 and 406. The maximum and minimum 
distances from the face of the base plate to the spindle 
nose are 6ft. 2in. and 4ft.2in. Fig. 21 shows another | 
high speed radial drill made by the same firm. It is | 
driven by a 12 horse-power Westinghouse constant-speed | 
motor, and has a box base carrying a strong column. 
The length of the radial arm from the centre of the column | 
to the outer end is 6ft. lin. The spindle carriage is | 
adjustable along the arm by astar wheel, pinion and rack, 
and is provided with a locking bolt. The spindle is 
balanced, and slides in a cast iron sleeve, which revolves | 
in a conical adjustable bearing. It is driven by the | 
motor through single and treble gears, and is provided 
with instantaneous reversing motion by clutch and lever 
for reducing the speed, and quick hand traverse for 
running the spindle to and from the work. The feed 


| machine by Hetheringtons is shown in Fig, 22. 
| capable of turning and surfacing articles up to 5ft, 
| diameter, and is driven by an 18 horse-power constant 
| speed Westinghouse motor through spur gearing, self. 
| contained cone gear box, containing double, treble, and 


ported by intermediate bearings. The saddle has gelf. 
acting sliding and surfacing motions by means of a back 
shaft and cut steel pinion and rack along the bed. Foy, 


| rates of feed are provided, namely, 82, 16, 8, and 4 cuts 


per inch. The fast headstock carries a bracket on which 
is secured the motor. Twenty-four changes of speed are 
provided, each change being made instantaneously without 
lock, bolt, or excentric bvck-shaft arrangement. Of these 
speeds twelve are for high-speed cutting, and twelve for 
ordinary speed uses, all in geometrical progression through 
treble and quadruple cut gearing. The hard steel spindle 
revolves in adjustable parallel gun-metal bearinge, and the 
spindle is bored for the supply of lubricant. The lathe 
bed is built so as to be easily lengthened, but, as shown, 


| is capable of accommodating an article 8ft. 9in. between 

| the centres. The spindle is 7in. diameter, and the length 

| of neck is 10}in. The gear ratio for high-speed cutting js 

| 20°36 to 1, and for reducing speed for finishing, Ke., * 
| 162°9 to 1. 


An electrically-driven horizontal turning and boring 
It is 














Fig. 2I-HIGH-SPEED DRILLING MACHINE 


quadruple gearing, giving twenty-four changes of table 
speeds in geometrical progression. The spindle is of cast 
iron 1l}in. diameter, with a cast iron adjustable cone 
bearing 20}in. long, and is securely bolted to the table. 
It is actuated by a shaft brought to the front of the 
machine, and the whole is efficiently lubricated by oil 
wells, which are readily re-charged. The table has 
4-slots and a spur ring, the latter being bolted on to the 
lower face. It is lubricated by two rollers working in oil 
wells. The construction of the uprights is clearly shown 
in the illustration. The cross slide is secured on long 
slides fitted to the uprights, and is elevated or lowered by 
power by means of pulleys, clutch reverse motion, worms, 
worm wheels, and screws, and is provided with inde- 
pendent tool boxes. The two tool boxes are fitted with 
balanced octagonal rams, with indexed swivelling device. 
Each slide and ram has a quick hand adjustment by 

















Fig. 20—HIGH-SPEED SURFACING, SLIDING, AND SCREW-CUTTING LATHE 


motion consists of cut gears and cut steel rack and pinion, 
the speed being variable by an indexed hand lever giving 
a variation of three speeds to each of the eight speeds. 
It has also instantaneous disengaging motion. The speed 
of the spindle is variable between 26 and 510 revolutions 
per minute. Fig. 20 represents a 14in. high-speed surfac- 
ing, sliding, and screw-cutting lathe, driven by a 40 horse- 
power constant-speed Westinghouse motor. The bed is 
of strong box section having two 4 slots, planed out of the 
solid, for locking the carriage and the movable headstock. 
The recess in the bed is designed so as to return the water 
or lubricant back to a tank formed inthe bed. The guide 








screw is of hard steel. It has a taper thread, and is sup- 


hand wheel, cut pinion and rack shown, or it can be 
manipulated through the traversing screw and worm 
shaft from either end of the cross slide. The feed 
motions—horizontal, angular, and vertical—are variable, 
continuous, and positive, with cut gearing. They can be 
changed while in operation by an indexed hand wheel 
giving eight feeds to each of the twenty-four table speeds. 
The same firm exhibits three milling machines, two of 
the universal type, and one of the vertical pattern. The 
last-named machine was illustrated and described in the 
“Machine Tool Supplement” to Tuk ENGINEER on 
November 22nd, 1907. 

Fig. 28 represents the electrically-driven high-speed 
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Fig. 22—HORIZONTAL TURNING AND BORING MACHINE 


milling*machine, of which we give the following par- 
ticulars :— 

Diameter of steel spindle, front end of cone 43in. 
Traverse of table vertically .. ... ... ...... ain. 
Traverse of table longitudinally (parallel to 


spindle) staysoff ... ... ... 10in. 
Traverse of table transversely... Sears 44in. 
Minimum and maximum distance from centre of 
spindle to face of table... : wos eee » Lis to Zlin. 
Table arranged to swivel to ... .. 90 deg. 
width and length over top fac 16hin. x 63in. 


», Working face... l4in. x 58in. 


” ” ” e 
Transverse swivel slide, diameter and length of, 


OP TMI og lon ae a cok sae 21#in. x 42in. 
Width over vees on knee bracket ... : 18in. 
Dividing heads will admit between centres... ...  34in. 
» ” ” objectsindiameterupto l4in. 
Speed arranged for cutters, diameters from ... 2in. to 5in. 
Variation of cutting speedsbeingapproximatelyin 30ft. to 100ft. 
Largest diameter that can be admitted underarm 2lin. 


Range of self-acting feeds per minute, from 
Approximate brake horse-power required 
Floor space required... ... ... .. zd 
Our illustration shows very clearly the general features 
of this tool, such as the box pattern body, the overhanging 
arm .with intermediate stay and coned gun-metal end 
bearing and independent adjustments, the longitudinal, 
transverse, and swivel slides. The driving is effected by 
means of a 12 horse-power constant speed Westinghouse 
motor through cut spur gearing, self-contained gear-box, 
mitres and spur gearing on to the spindle. The gearing 
provides sixteen speed changes for the spindle, and these 
are made in geometrical progression by means of indexed 
hand-wheel and levers. The feed motions are self-acting, 
variable, and reversible, and provide eight feeds to each 
of the sixteen spindle speeds. Sensitive quick power 
and hand adjustments to the table slides and knee bracket 
are also provided. These are all arranged in front of the 
machine, and easy of access. A second belt-driven 
universal miller is also exhibited. The headstock has 
twenty-four speed changes, and the feed motions give 
eight feeds to each of twenty-four spindle speeds, altered 
by indexed levers. The following are the leading par- 
ticulars of this machine :— 
Diameter of steel spindle front end of cone 
Cone pulley width for belt and diameter of 
large and small step... ... ... ...  «.. 
Gear ratios a6 


om to 6in. 
3 


Oft. 6in. x ft. 


3}in. 


2fin. : l4in. : 11gin. 
3-19 and 10-18 to 1 


Traverse of table vertically... ... ...... 18in. 
Traverse of table longitudinally (parallel 

to spindle) stays off ... ... ... ... ... Sin. 
Traverse of table transversely ... ... ... 24in. 
Minimum and maximum distance from 

centre of spindle to face of table ..._..._ lin. to 19in 
Table arranged to swivelto... ... ... ... 90 deg. 

width and length over top face 1l}in. x 4lin 


Shin. x 38in. 
18in. : 
l4in. 
18in, 


104in. 
}in. to 6in. 


30ft. to 100ft. 


working face ... 
diameter and 


” ” 9 %? 
Transverse swivel slide, 
length of, fortable ... ... ... 
Width over vees on knee bracket ... ... 
Dividing heads will admit between centres 
Dividing heads will admit objects in 
Df. 8 NARS CRT Sateee Calie-denere 
Speed arranged for cutters, diameters from 
Variation of cutting speeds being approxi- 
TAMMY Si Sea Pts neat bens ave eee 
Largest diameter that can be admitted 
WMO oh Scie cis as eka Tes 
Range of self-acting feeds per minute, from 
Diameter of pulleys and speeds of f 
ik ie ee 
Approximate B.H.P. required... 10 
Floor space required Be ess 7-O0ft. x 6-6ft. 
It was mentioned in our last issue that three double- 
drum water-tube boilers are being erected by Babcock 


30in, 


15in. 

din. to 6in. 

12in. x 34in. : 640 
214ft. x 34ft. : 360ft. 


and Wilcox, Limited, for supplying steam to the Parsons : : C 
turbine which is being erected in the Machinery Hall. | elasticity of railway working and also provide for the | 
advantages accruing | 


decided to appoint several | 


Each boiler has 8140 square feet of heating surface, and 
1s capable of evaporating 10,000 lb. of water per hour. 




















U form, and expanded at each end into wrought steel 
boxes. Mechanical chain grate stokers are also fitted to 
each boiler. The power for driving the stokers is derived 
from an engine by Messrs. Reader and Co. Two wrought 
iron chimneys have also been supplied and erected by 
Messrs. Babcock and Wilcox, and as it was desirable to 
keep these as low as possible, two mechanical draught 
fans, constructed by Musgrave and Co., Limited, Belfast, 


have been erected, one of which is driven by an | 


electric motor and the other by a steam engine. The 
feed-water is supplied to the boilers by two feed 
pumps, one of which is a spare. These are by 
J. P. Hall and Sons, Limited, Peterborough. On its way 
to the boilers the feed-water passes through one of Messrs. 
Lassen and Hiort’s patent automatic water softeners, thus 
eliminating the scale-forming matter from the water 
before entering the boilers. A water meter is also 
used of Messrs. Kent and Company’s make. The whole 
of the steam feed and exhaust piping is by Babcock 


and Wilcox, the steam piping being of solid drawn | 
steel, with the flanges riveted on in the case of the larger | 
On | 


pipes, and screwed in the case of the smaller pipes. 
stand No. 620in the Machinery Hall Babcock and Wilcox, 
Limited, are exhibiting a marine boiler as used in the 
mercantile marine having a heating surface of 420 square 
feet and a grate surface of 18 square feet. 
constructed for a pressure of 200]b. There is also a 


special coal conveyor for which some importantclaims are | 


made. A model of the firm’s standard land type boiler is 
also shown fitted with superheater and chain grate stoker. 
Also a model of the Lassen and Hjort water softener, and 
* collection of photographs showing various boiler 
plant. 


Clayton, Son and Co., Limited, of Leeds, are exhibiting | 
on Stand No. 581, Building No. 48, photographs of gas- | 


holders and structural work erected by the firm in differ- 
ent parts of the world; also a section of Clayton and 
Pickering’s patent spiral guide for gasholders. A welded 
steel water main 18ft. long by 33in. in diameter, which is 


part of a contract for 20 miles of this main for the Leeds | 
| tions when a Select Committee was appointed “ to inquire 


Corporation, a steam tipping wagon, and a corrugated flue 
for marine boilers, are also shown. 








STATE. 
No. IL. 


In THE EnGrneEr for February 21st it was stated that 

a Departmental Committee had been appointed by the 
President of the Board of Trade to consider the relations 

| between railways and the traders. In the Nationalisation 
| of Railways debate in the House of Commons on Feb- 


| ruary 11th Mr. Lloyd George referred to this committee, | 
| and subsequently said he would consider whether this | 


| committee might not look into the matter of nationalisa- 
| tion, and asked that the question might be repeated. 


| On February 19th Mr. Lloyd George stated that he | 
| did not propose to limit by any rigid terms of reference | 


the scope of the inquiry. On March 4th the right hon. | 

gentleman said that the informal railway conference | 
| which was meeting at the Board of Trade was composed | 
| of representatives of railway companies, traders, agricul- | 
| turists, the general public, and Government departments. | 
| Its object was to endeavour to arrive at a general agree- | 
| ment with regard to such modifications of the existing | 
| law and of the relations subsisting both among the com- | 
| panies and between the companies, traders, agriculturiste, | 
and the general public as might conduce to economy and | 


| equitable apportionment of any 
| therefrom. The conference had 


| both electors, employés, and servants of the State. 


The boiler is | 


| Companies agreed to divide their competing traffic. 


Fig. 23—HIGH-SPEED MILLING MACHINE 


| change in the relations between the railways and the 
State, which might arise therefrom. 

After his transfer from the Board of!Trade to the 
Exchequer, the correspondent of Le Temps of Paris had 
an interview with Mr. Lloyd George, when he is stated 
to have said: “Our British railways have only too often 
been constructed in a disorderly and chaotic manner. 
There is with some of our companies—as, for instance, 
those running between London and Manchester—a degree 
of competition which is really absurd. Necessity will 
ultimately oblige these companies to come to a mutual 
agreement. Perhaps, in certain circumstances, the State 
might be induced to lend its guarantee to the interest on 
| the debenture capital. The chief objection which we see 

here in England to the purchase of railways by the State 
is purely of a political order. We fear, if the railways 
become Government property, that we should have 
hundreds of thousands of railway employés who would be 
From 
an economic point of view, State purchase of the rail- 
ways would possess, in my mind, more advantages than 
disadvantages.” 

Speaking at Manchester on April 21st in support of his 
successor at the Board of Trade, the new Chancellor of 
the Exchequer said: “I would wish to see reorganised 
the great inland transport system of this country, so as 
to get rid of the wasteful competition which is a burden 
on the industry and the trade and commerce of the 
country. I should like to see an end put to the 
preferential charges which are given by the railways for 
the conveyance of foreign produce. Free trade is not 
preference for the foreigner ; it is fair play for everybody. 


| I should like to see more done in the development of 


water transport and rail transport, so as to open up the 
resources of our own country.” 
In the debate in the House on February 11th, Mr. 


| Lloyd George said that it was forty years since the rela- 


tions between railways and the State had been considered. 
This reference was to the Royal Commission of 1866. 
But in 1872 there was a very full inquiry into these rela- 


into the subject of the Amalgamation of Railways, with 
special reference to the Bills for that purpose now before 
Parliament, and to consider whether any, and what, regu- 


| lations should be imposed by Parliament in the event of 


RELATIONS BETWEEN RAILWAYS AND THE | 


| such amalgamations being sanctioned.” 


The amalgama- 
| tions then proposed were the Lancashire and Yorkshire 
with the London and North-Western, and the Glasgow 
and South-Western with the Midland. There was also 
what was known as the West of England Traffic Arrange- 
ment Bill, whereby the Great Western, London and 
South-Western, Bristol and Exeter, and South Devon 
A 
study of the evidence given before this Select Committee 
and of the conclusions they arrived at provides very 
interesting reading, especially at this time. In fact, the 
numerous similar inquiries present a very attractive sub- 
ject—so much so, indeed, that it is our purpose to give a 
short résumé of what has been done. 

Commencing with the beginning of the Victorian era, 
it may be noted that the first inquiry was the Select 
Committee of 1837 as to the conveyance of mails by rail- 
way, and this led to the Conveyance of Mails Act, 
1838. In 1839 came the Select Committee as to the 
State of Communications by Railways. It should 
be borne in mind that the Legislature, in granting 
powers to the earliest railways, assumed that the 
communication by rail would be analogous to that 
by canal—that the owning company would provide 
the railway and that senders would furnish their 
own engines, carriages, and wagons, paying toll to 
the owning company. By this no monopoly would be 


The pressure is 160 Ib. per square inch. A steam super- | sub-committees, consisting partly of its own members, | created. Events, however, moved faster than was anti- 
heater is fitted to each boiler which is capable of raising | partly of others, to consider and report to it on certain | cipated, and the safety of the travelling public became 
the temperature of the steam about 120 deg. Fah. The | groups of questions, among which was the question of the | jeopardised by different companies using the same lines 
superheaters are of the firm’s standard pattern, consist- | conditions and procedure for working agreements, combi- | of way, ¢.g., the Grand Junction and the Liverpool and 


ing of a number of solid drawn steel tubes bent into ' nations, and amalgamations of railways, including any | Manchester into Liverpool. 


A crisis arose through the 
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proposals of four companies—the Greenwich, the Croydon, 
the Brighton, and the Dover—to use in common a por- 
tion of the line belonging to the Greenwich Company to 
get into London Bridge Station. The Select Committee 
of 1839 considered this subject, and recommended, so far 
as locomotive power was concerned, the prohibition of 
rivalry between competing parties on the same lines of 
way, “although such prohibition involves the continu- 
ance of the monopoly.” They, however, thought that 
there should be some controlling authority, and that no 
new railway should be opened until it had been inspected 
by that authority. The report also deals with the ques- 
tion of controlling the transfer of shares, a modification 
of the railway passenger tax—introduced in 1832—and 
the excess in the cost of railways over the parliamentary 
estimates. With reference to the latter point it was ad- 
mitted that unforeseen causes, such as an increase in the 
price of locomotives “from £1000 to £1400 and £1600”— 
there is a footnote in the report that the Great Western 
engines cost from £1850 to £2150—often caused an 
excess, yet, after making all allowances, it had to be 
acknowledged that the estimates were not prepared with 
sufficient care. 

As the Select Committee of 1839 was unable to com- 
plete this work they were re-appointed in 1840 under the 
chairmanship of Sir Robert Peel, who was a member of 
the first committee. Their report re-affirmed their pre- 
vious recommendations as to some controlling authority, 
the inspection of new railways, and the modification of 
the passenger duty. This report has one interesting 
reference. It mentions the Cooke and Wheatstone 
electric telegraph—the origin of the block system—then 
in use on the Great Western Railway between London 
and Drayton,and says:—‘ Your committee are of opinion 
that cireumstances may arise in which it may be very 
inconvenient to leave in the hands of a private company, 
or possibly of an individual, the exclusive means of 
intelligence which this telegraph will afford, and it cannot 
fail to be of paramount importance that the Government 
should be furnished with similar means of procuring and 
transmitting intelligence, and they believe that no rail- 
way company will object on fair terms to give every 
facility to the Government for establishing a line of 
electrical communication over the whole length of their 
railway.” 

The result of the labours of this committee was the 


passage of the Railway Regulation Acts of 1840 and | 
1842, giving powers to the Board of Trade as to new rail- | 


ways, approval of bye-laws, «c. 


was beginning, 
Gladstone was chairman, held its inquiry. The terms 
of reference were “That a Select Committee be 
appointed to consider whether any and what pro- 
visions ought to be introduced into such Railway Bills 
as may come before this House during the present or 
future sessions, for the advantage of the public and the 
improvement of the railway system, and likewise to 
consider whether any and what changes ought to be 
made in the Standing Orders relating to railways.” 

Five reports were presented. In the first it was 
recommended that the following standard clause was to 
be included in all future Railway Bills :—* Nothing in this 
Act contained shall exempt the company or the railway 
from the provisions of any general Act relating to rail- 
ways, or the better or more impartial audit of the 
accounts of railway companies now in force, or what 
may hereafter pass during this or any future session of 
Parliament, or from any future revision or alteration 
under the authority of Parliament of the maximum rates 
of fares and charges, or of the rates for small parcels 
authorised by this Act.” The second report recommends 
the appointment of Private Bill committees for investi- 
gating the schemes that were submitted to Parliament. 
It was in the third report that the recommendation was 
made as to the purchase by the State of the railways, or 
the compulsory revision of rates and fares so as to reduce 
the divisible profits. The same report dealt with cheap 
trains—“one train in each direction each week-day, 
with carriages provided with seats and protected from the 
weather, at a speed of not less than twelve miles an hour 
including stoppages "—the passenger tax, which on third- 
class passengers was not to exceed one-half of any duty 
laid upon the general traftic of railways, cheaper convey- 
ance of the military and police, and legislation for the 
conveyance of mails by rail. The fourth report dealt 
with the standardisation of the requirements as to the 
plans for new railways to be deposited and their scale. 
Some amazing stories were told relevant to this as to the 
meagre information that was afforded the public as to 
the objects of the promoters, this often being done with 
the intention of deceiving competing companies. The 
fifth report. after dealing with the question of rating rail- 
ways, and stating that their recommendations as to third- 
class passengers, military and mails should be made to 
apply to existing railways as well as to new lines, pro- 
ceeds to deal with the duties that should be performed by 
the Board of Trade in relation to proposals for new lines— 
“On the degree of supervision which it may be right that 
a department of the Government should exercise over 
future railway schemes in their earlier stages, and on 
voluntary arrangements with existing companies.” A 
very important phrase is therein used. It says: “The 
committee desire it should be understood that they are 
disposed to attach the utmost value to the undoubted 
right and power of the State to promote the constitution 
of new and competing lines of railway as a means of 
protection to the public against the consequences of the 
virtual monopoly which former Acts have called into 
existence.” The Board of Trade were to examine all 
Railway Bills and report on (1) all questions of public 
safety. (2) All departures from the ordinary usage of 
railway legislation, on points where such usage has been 
sufficiently established. (3) All provisions of magnitude 
which may be novel in principle or may involve extended 
considerations of public policy. For example, amalga- 
inat ons and agreements between separate companies ; 





Four years later—in 1844—when the railway mania | ranges Songer ger 


the Select Committee, of which Mr. | 








extensions of capital; powers enabling railway com- 
panies to pursue purposes different in kind from those for 
which they were incorporated; modifications of the 
general law. (4) Branch and extension lines in cases 
where, upon the first aspect of the plan, a presumption is 
raised that the object of the scheme is to throw diffi- 
culties in the way of new and probably legitimate enter- 
prises. (5) New schemes where the line taken presents 
a strong appearance of being such as to raise the pre- 
sumption that it does not afford the best mode of 
communication between the termini and of accom- 
modating the local traffic. (6) Cases where a Bill of 
inferior merits may be brought before Parliament, and 
where a preferable scheme is in bond fide contemplation, 
although not sufficiently forward to come simultaneously 
under the judgment of Parliament according to its Stand- 
ing Orders. (7) Any proposed arrangements with sub- 
sisting companies which may appear as objectors to new 
lines. ~ This report also referred to disputes between rail- 
way companies and carriers, one of which, between 
Pickford’s and the Grand Junction Railway, then existed, 
and to the fact that nothing had been done as to the 
recommendation, just quoted, of the Select Committee of 
1840 as to the electric telegraph. It may be remarked 
that Mr. S. Laing, who was then the “ law and correspond- 
ing clerk of the Railway Department of the Board of 
Trade,” was under examination for six days and a part 
of the seventh ; and that on the subject of the purchase of 
r+ilways by the State, Mr. J. Baxendale, chairman of the 
South-Eastern Railway, said that “the country at large 
would hail a measure for the purchase of existing railways ;” 
and Captain Laws, of the Manchester and Leeds Railway, 
said that railway communication was too important a 
matter to be left to ‘private companies; that it was a 
monopoly, that the monopoly was increasing, and that it 
was a combination of monopolies. 

The Railway Regulation Act of 1844—Act 7 and 8 Vict., 
c. 85—was one result of the Gladstone Committee's 
labours. It provided for “ parliamentary trains,” whereby 
third-class passengers were conveyed at 1d. per mile, also 
for cheaper conveyance of the military and for mails. 
But the most interesting clauses of this Act were those 
relating to the State purchase of railways. The proposals 
as to the purchase, and the revision of rates and fares, 
were considerably modified before they were passed into 


law, as will be seen from the following comparison :— 

As proposed. As enacted, 
If after fifteen years a new If after twenty-one years any 
new railway has made 10 per 
cent. for three years, Treasury 
may reduce rates, but are to 
guarantee 10 per cent. The 
revised rates and the guarantee 
to continue for twenty-one years. 

(Omitted. ) 


for three years, the Board of 
Trade may reduce rates, but 
Parliament is to guarantee 10 
per cent. 


Board of Trade may claim de- 
duction from the guaranteed 
income for mismanagement. 

Company not to _ increase 
capital pending revised rates 
without consent of Board of 
Trade. 

Board of Trade to make regu- 
lations for securing public con- 
venience pending revised rates. 

After fifteen years Board of 
Trade to be able to buy any new 
railway for twenty-five years’ 
purchase of the average annual. 
profits for the preceding three 
years ; but so that, whatever the 
actual profits, the income on 
which the purchase money is to 
be calculated should not exceed 
10 per cent. 


(Omitted. ) 


(Omitted. ) 


After fifteen years Treasury 
may buy any new railway for 
twenty-five years’ purchase of 
the average annual profits for 
the preceding three years; but 
if the profits are less than 10 
per cent., the amount to be 
settled by arbitration. No rail- 
way less than five miles in length 
is to be bought, and no branch 
to be bought without buying 
whole railway. 

If railway and stock is not in (Omitted. ) 
good repair, sufficient deduction, 

pro tanto, to be made from pur- 

chase money. 

Anticipating future events, it may be remarked that in 
1872 a Select Committee of both Houses sat, and in their 
report reference is made to the Act of 1844, which, the 
1872 report says, recites that the policy of revision of 
rates or purchase is not to be prejudged, and that the 
“public resources” are not to be employed to sustain 
undue competition with independent companies, and pro- 
vides that no revision or purchase is to take place with- 
out an Act of Parliament authorising the guarantee or 
purchase, and determining how it is to be done. The 
report of 1872 said, as originally proposed, “It would 
have been impossible to deal with railways made since 
1844 without dealing with railways made before that 
time, since both form part of the same system,” and “as 
regards the revision of rates, no Government would under- 
take to try experiments in reducing rates on an inde- 
pendent company whose income they must guarantee; 
and efficient and economical administration could scarcely 
be expected from a railway company whose rates were 
cut down, and whose dividend at 10 per cent. was 
guaranteed by Government. The powers reserved to 
Government of limiting capital, of making deductions for 
mismanagement, and of making regulations for securing 
the public convenience, by which it was proposed to 
supply the place of self-interest, would probably have 
been impracticable.” 

Another result of the 1844 committee was the forma- 
tion of a strong Railway Department of the Board of 
Trade under the chairmanship of Lord Dalhousie, who 
investigated with great care and thoroughness the various 
schemes that came before Parliament. These Bills were, 
however, still referred to the Private Bill Committees, who 
often reported differently from the Railway Board, so that 
the labours of the latter were useless, and not only so, 
but the position of the members became intolerable, and 
after an existence of only a year these reports were put 
an end to, and the Board of Trade were to make, if they 
thought fit, special reports on questions of public safety, 
departures from general railway law, ‘“ questions involving 
novel principles or extended considerations of public 
policy, including amalgamations,” &c. 





OLD AGE PENSIONS. 


EMPLOYERS -of labour throughout the country will 
doubtless have been looking forward with some trepidation 
to the details of Mr. Asquith’s Old Age Pension Scheme 
The text of an Old Age Pension Bill was published on 
Monday last. Weare unable to give more than the follow. 
ing very brief summary of its lengthy clauses. 

The pension is to be at the rate of 5s. a week; but where 
any persons are living together in the same house, and any 
two or more of them are entitled to a pension, it shall jn 
each case be at the rate of 3s. 9d. per week. It is obvious 
that the terms ‘‘ living together ’’ and ‘* house ’’ will have to 
be carefully defined if this proviso is to work satisfactorily, 
The conditions necessary for the receipt of a pension are (1) 
that the person must have attained the age of seventy - 
(2) that he must have been a Br.tish subject for twenty 
years, and must have had his residence—apparently for 
twenty years—in the United Kingdom as defined by regula. 
tions under the Act; and (3) that his means, as cal- 
culated under the Act, do not exceed £26 5s. a year, 
The calculation of means is provided for in Section 4, 
By that section account is to be taken of (a) the incoine 
which the person may reasonably expect to receive during 
the succeeding year in cash, excluding any sums payable on 
account of an old age pension under the Act, this income, in 
the absence of-other means for ascertaining the income, 
being taken to be the income actually received during the 
preceding year; (b) the yearly value of any advantage 
accruing to that person from the use or enjoyment of any 
property belonging to him which is personally used or enjoyed 
by him—it is presumed that this would include the value of 
the house in which the would-be pensioner lives; (c) the 
yearly income which might be expected to be derived from 
any property belonging to that person which, though capable 
of investment or profitable use, is not so invested or profital)ly 
used by him; and (d) the yearly value of any benefit or 
privilege enjoyed by that person. It follows from these pro- 
visos that benefits in kind must be taken into account in 
order to ascertain whether a person is entitled to claim a 
pension. 

The disqualifications set out in Clause 3 of the Bill are 
also of great importance. By that clause no one can be a 
pensioner (a) if he is in receipt of any such parochial or 
other relief as disqualifies him for registration as a_parlia- 
mentary elector, and if he has at any time since January 
Ist, 1908, received, or hereafter receives, such relief; (b) if 
before he becomes entitled to a pension he has habitually 
refused to work or habitually refrained from working 
when he was physically able to work, or if he has 
been brought into a position to apply for a pension 
through his own wilful act or misconduct; (c) while 
he is detained in a lunatic asylum, or is being maintained 
anywhere as a pauper or criminal lunatic; (d) during the 
continuance of any period of disqualification arising or imposed 
pursuant to this section in consequence of conviction for an 
offence. A person convicted and sentenced to imprisonment 
is by the same section disqualified from receiving a pension ; 
while a person of sixty may also be disqualified on being con- 
victed. A pension may not be assigned or charged, and will 
not vest in the trustee in bankruptcy of the pensioner. If a 
person directly or indirectly deprives himself of incoine or 
property s> as to qualify himself for the receipt of an old age 
pension, the income or yearly value of that income is to be 
taken into account as part of his means. The question 
whether a person shall receive a pension is to be settled in 
the first instance by a local committee in consultation with 
the pension officer. If the committee’s decision is not in 
accordance with the report of the parish officer, the question 
is to stand referred to the Local Government Board, whose 
decision is to be final and conclusive. 

It is also provided that where a person has been wrongfully 
in receipt of an old age pension, the Treasury may recover 
the amount from him, or in case of death from his legal 
personal representatives. 





GREENOCK WATT MEMORIAL. 


THE James Watt memorial building and statue, erezted 
on the site of the house in Greenock in which the great 
engineer was born, from funds mainly given by Dr. Andrew 
Carnegie, was opened with some ceremony by that gentleman 
on the Ist inst. This memorial building, which is a two- 
storeyed structure after the Scottish domestic style of the 
beginning of the eighteenth century, is of dressed red sand- 
stone with a base of rough-faced granite. It comprises two 
large class-rooms each 40{t. by 2tft., which are to be utilised 
for the teaching of navigation and marine engineering. In 
connection with these departments a large number of dona- 
tions have alrealy been made, including models of ships, 
engines, &c., and there is also a fully equipped library suited 
to the study of the subjects to be taught. Ina niche at the 
corner of the building abutting on William and Dalrymple- 
streets is a statue of Watt, 8ft. 6in. in height, cast in bronze, 
which is the work of Mr. Henry C. Fehr. The marble plinth 
at the base bears the following inscription :—‘‘ James Watt. 
Born 1736, died 1819. This memorial building is erected on 
the site of his birthplace.’’ The total cost of the memorial 
has been over £7000, while there remains about £4000 to the 
credit of the endowment fund, including the sum of £1000 
which it was announced at the opening function had been 
subscribed by Sir Donald Currie. At the luncheon following 
the opening Dr. Carnegie commented on the remarkable fact 
that Watt, Symington, and Stephenson had all been produced 
within a radius of 100 miles of Greenock, and quoted 
the eulogy of a former Prime Minister that ‘‘he did not 
believe a human being ever lived who fulfilled all the duties 
of man and citizen in greater perfection than James Watt.” 








Royat InstituTION.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
lst instant, the Duke of Northumberland, K,G., Prosident, in 
the chair. Mr. Franklin Adams, the Duke of Devonshir:, 
Dr. W. Heptinstall Millar, Lady Martin, Mr. P. Mavrogcr 
dato, and Mr. J. Ziffo were elected members, The Chairman 
announced that he had nominated the following gentlemen as 
Vice-presidents for the ensuing year:—The Right Hon. the Ear! 
of Halsbury, Dr. Donald W. C. Hood, Dr. Ludwig Mond, the 
Right Hon. the Earl of Rosse, Mr. Alexander Siemens, the Right 
Hon. Sir James Stirling, Sir James Crichton-Browne (Treasurer), 
and Sir William Crookes (Honorary Secretary). 
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RAILWAY MATTERS. 


Tue Dutch Government have granted a concession to 
Amsterdam and North Holland Electric Tramway Company to 
juild and operate an electric railway system in Holland. The 
route will be nearly 50 kiloms., running from Amsterdam North 
through Zaandam to Krommenie from Zaandyk to Wyk-aan-Zee, 
and Wormerveer to Purmerend. The Holland Development 
Company, of Amsterdam, will build the entire system. 


Tur division between Russian and Japanese spheres of 
vetion on that part of the Chinese Eastern Railroad which extends 
from Charbin southward to Port Arthur is at the station Kuan- 





the 


pete 148 miles south of Harbin, and 428 miles north of Port 
Arthur. The Japanese narrowed the gauge on their part of the 


line, so that through trains are now impossible. Provision is 
made for tracks of both gauges for 20 miles south of Kuanchentsy 
to Changchun, where transfers from south-bound trains will be 


made. Kuanchentsy is the transfer station for north-bound 


traffic. 

Tur Locarno-Pontebrolla-Bignasco is the second single- 
jhase railway to be constructed in Switzerland. It has a total 
h of 16-9 miles, with four tunnels, the total length of which 
The line crosses several small bridges, and there are 
twelve stations and stopping places. The track is laid with 50 Ib. 
rails, and the gauge is 39-37in. The Pontebrolla power-house 
furnishes the 5000-volt single-phase current. Each car is equipped 
with four 40 horse-power single-phase series motors capable of 
hauling a 55-ton train over the heaviest grade on the line at a 
speed of 1] -2 miles an hour, and on a level at 18-7 miles. The 
Maschinenfabrik Oerlikon furnished the equipment. 


‘Tue consent of the Board of Trade having been received 
for the doubling of the Huddersfield Corporation tramlines in St. 
John’s-road, Lockwood-road, Bridge-street, . Woodhead -road, 
Storthes, and Wakefield-road, a commencement has been made on 
the Moldgreen section from Somerset-road to the Boarshead Inn. It 
is hoped that the permanent lines will be completed in a compara- 
tively short space of time, and in the meantime a special section 
of rail has been laid on the setts in order to obviate breaking the 
ordinary service of cars. The other routes will be done in turn. 
The doubling of the rails in Westgate, Trinity-street, West-hill, 
and Westbourne-road is a matter still to be settled. 


PuBLIcITy was recently given to a report that the 
Great Northern Railway was about to build at Doncaster a 
number of locomotives for the Great Central Railway. We under- 
stand that such procedure would have been beyond the statutory 
powers of any British railway, and that representations to that 
effect were at once made on behalf of private manufacturers of 
rolling stock, who have since ascertained that the railway com- 
panies are not now taking any steps of the nature indicated. 
We are further informed that a number of Great Central carriages 
which were sent some time ago to Doncaster for repairs have been 
returned to the Great Central Company at Gorton without such 
repairs having been effected. 

‘or some time the Great Central, along with the other 
railway companies, has been heavily handicapped with the con- 
gested traffic in and around Doncaster, and has now decided to 
construct a line, to be called the ‘‘ Doncaster avoiding line.” It 
is to be built with the object of missing the town with heavy 
goods and other through traffic, and will run through the out- 
skirts of Doncaster. It will cross the river Don, the West Riding 
and Grimsby Railway, and the-Great Northern-Railway,-over all 
of which steel bridges are to be built. About a dozen bridges 
have to be built, in addition to viaducts, and, in spite of the fact 
that the new railway will be only a little over three miles in length, 
the contract will occupy about two and a-half years. 


I 
lengt 
is ¥39ft. 


Tue following works of railway construction have been 
decided upon by the Société Nationale des Chemins de Fer 
Vicinaux :—Certain modifications and additions to the section 
from Manage to Haine Saint-Pierre of the local line Manage 
Haine Saint-Pierre-Bracquegnies-Rceulx-Carniéres, estimated cost 
about £5022; construction of the section from Vellereille les 
Brayeux (station) to Merbes le Chateau (station) of the local line 
from Binch to Beaumont, with a branch from Solre sur Sambre to 
Bersillies ]’Abbaye (frontier), estimated cost about £5163 ; and for 
the construction of the section from Bassenge to Liers of the local 
railwav from Genck to Liége (Sainte-Walburge), with a branch 
from Houtain Saint Siméon to Liége (Coronmeuse), estimated cost 
about £10,442. 


Tratn despatching by telephone has been commenced 
recently on a number of trunk line steam railroads, including the 
Chicago, Burlington and Quincy, the Chicago, Milwaukee and 
St. Paul, the Illinois Central, the Chicago, St. Paul, Minneapolis 
and Omaha, and at a number of points on the New York Central 
lines. In most of the cases the use of the telephone is at detached 
intervals on the systems and auxiliary to the telegraph, but, owing 
to the satisfactory results obtained, its use is being rapidly 
extended. It is the general practice for the train despatcher to 
copy the order in the order book as he gives it, instead of making 
a copy when the message is repeated back to him, as is usual with 
the telegraphic system. The speed of the message is thus kept 
within the range of the receiver to copy by the ability of the 
despatcher to write. 


At a mass meeting of railwaymen recently held at 
Manchester, a resolution was passed protesting against what 
was described as unfair and often unnecessary medical tests 
for Lancashire and Yorkshire railway workmen, and recom- 
mending that when a man objected to the decision of the 
company’s doctor he should have the right to appeal. Mr. 
Richard Bell said the Lancashire and Yorkshire Company stood 
out against the settlement of the railway dispute last year 
as long as possible, but having had to give way under extreme 
pressure, it set about creating machinery by which it could ‘‘ get 
its own tack” on some of those responsible for forcing it into a 
position of conciliation. The practice of medical tests adopted by 
the company did not concern wholly the men responsible for the 
manipulation of traffic, but goods porters who were in warehouses 
a long way from the lines. Men had been discharged as incapaci- 
tated who had worked for twenty-four and thirty years, and since 
they had been passed by an independent doctor. A resolution 
was passed urging the right of appeal to a medical man appointed 
by the men, and in the event of disagreement between the two a 
medical umpire should be appointed by mutual agreement. 


Durtne the past week the Board of Trade has issued 
the British railway statistics for last year. The lines open for 
traffic show a slight increase, the total length in the United 
Kingdom being now 23,101 miles. The passenger figures are 
interesting, and show that the number of first and second-class 
passengers has decreased, whilst there has been a considerable rise 
in third-class travelling. No doubt the extended use of the motor 
car has had much to do with the decrease of first and second-class 
passengers, but it is gratifying to find that some of the traffic tem- 
porarily diverted by the tramwaysis returning. In 1906 first-class 
passengers numbered 35,600,157, and last year 33,355,000. Second- 
class passengers in 1906 numbered 42,565,023, whilst last year the 
number fe'l to 36,697,000, a somewhat large decrease. With 
regard to third-class passengers, in 1906 there were 1,162,181,952, 
and last year the total reached 1,189,349,000 The carriage of 
merchandise shows an increase, rising from 488,790,683 tons in 1906 
to 515,971,000 tons last year, whilst the mileage covered was 
428,331,000: Coming to the receipts, we find that they were 
£121,538,000 in 1907, as compared with £117,286,517. The total 
working expenditure was £76,664,000, which leaves their net 
receipts at £44,874,000, 





NOTES AND MEMORANDA. 


Tue total excavation on the Panama Canal during the 
month of April was 3,296,096 cubic yards, of which 2,123,191 
cubic yards was by steam shovels, and 1,172,905 cubic yards by 
dredges. May 4th was the fourth anniversary of the commence- 
ment of construction work on the canal by the United States, and 
on that date a dinner in celebration of the event was given by the 
workmen of the Canal Commission who came to the Isthmus 
during the months of May, June, and July, 1904. 





Tue water supply of Riode Janeiro is being increased 
from a present capacity of approximately 38,300,000 gallons a day 
to substantially 53.550,000 gallons a day by extensive improvements 
involving an expenditure of nearly £1,800,000. Rio de Janeiro is 
in a district similar to the district of Columbia, and the water 
suppl y is provided by the Federal Government. The present 
works include eleven separate stations, in the hills near the city. 
Tke additional supply is also to be obtained from these hills, which 
are controlled by the Government and ensure a large quantity of 
water quite satisfactory for domestic purposes. 


Tue water-tightness of the concrete walls of the 
Cornell University water purification plant, constructed about 
three years ago under the direction of Professor Gardner S. 
Williams, says the Engineering Record, is an indication of what can 
be accomplished with careful workmanship. The coagulation 
basin has walls 15in. thick and their bottom is under a head of 
22ft. continuously. The slight percolation through the tank that 
was present when it was first put into service has practically dis- 
appeared, and throughout the 60ft. of length of the wail where 
the concrete is exposed there is now scarcely a perceptible signa of 
leakage. 

AccorDING to an American contemporary, an interest- 
ing engine eyuipment has been erected in the new lake steamer, 
the City of Cleveland, of the Detroit and Cleveland Steamboat 
Company, consisting of an inclined three-cylinder compound 
engine with 54in. and 82in. by 96in. cylinders, the high-pressure 
cylinder being in the middle. A special valve gear is used that 
gives each cylinder a wide range of expansion, the cut-off of each 
being adjustable from one-quarter to five-eighths stroke by means 
of levers on the starting platform, and this is utilised for the pur- 
pose of dividing the power of the engine equally between the 
three cylinders. In the trial trip, which was held recently, the 
engine developed 6600 indicated horse-power at a speed of 
30 revolutions per minute, using steam at a pressure of 160 1b. 


Recentiy Mr. Spencer C. Russell read a paper before 
the Royal Meteorological Society on ‘‘ Observations on the Colour 
of Lightning made at Epsom, 1903-1907.” He had for the past 
five years kept a record of the col urs or series of colours noted 
during each thunderstorm or display of sheet lightning, and 
tabulated them under their respective colour. He had thus results 
of observations of fork lightning made during 57 thunderstorms, 
and 78 observations of sheet lightning. It appears that in fork 
lightning red is the colour of the most frequent occurrence, and 
this is followed closely by blue, the least frequent colours being 
orange and green. White is of the greatest frequence in sheet 
lightning, red and yellow being next. It seems that the presence 
of hail, when occurring in association with a thunderstorm, is 
intimately connected with blue lightning. 


AUTOMATIC sewage pumping by electrically-driven 
centrifugal pumps has been adopted at Dayton, Ohio. The Great 
Miami River, on which the city is situated, is subject to heavy 
floods, and levees have been built to protect the city from inunda- 
tion. During high water it is necessary to close the gates on the 
outfall sewers and to pump the sewage into the river. There are now 
three stations for the purpose, each titted with pumps furnished by 
the Dayton Hydraulic Machinery Company and with three-phase 
motors. The first station contains two 2500-gallon pumps geared 
to 20 horse-power motors; the second contains three 4500-gallon 
pumps direct-connected to 40 horse-power motors, and the third 
contains two similar units. At each station apparatus is provided 
for starting and stopping the units automatically when the sewage 
rises or falls below certain elevations in the pump chambers. 


Tue relative merits of direct current or alternating 
current for carbide furnaces is discussed by H. Lee and A. Beyer 
in Zeitschrift fiir Elektrochemie. If an electric arc is operated in 
air between metallic electrodes, a much higher voltage is required 
with alternating current than with direct current, because with 
alternating current the arc is broken periodically and must be 
lighted again. It is essentially different in electric furnaces, like 
carbide furnaces, because the arc plays in them in a highly heated 
gaseous atmosphere. Experiments of the authors show that with 
the same arc length the voltage is then the same for direct and for 
alternating current. The results in carbide manufacture are the 
same with direct or alternating current, under otherwise equal 
conditions. In laboratory furnaces direct current at 30 or 35 volts 
is advantageous. On an industrial scale alternating current is 
preferable, on account of its easier transmission and transforma- 
tion, and the higher voltage—60 or 65 volts—is necessary, because 
in order to pass a Inge current there must be a voluminous arc 
of considerable length. 


AccorpInG to the memorandum prepared by the 
Labour Department of the Board of Trade for the Board of Trade 
Labour Gazette, employment in April showed some decline as com- 
pared with the previous month, and continued to be considerably 
affected by the disputes in the engineering and shipbuilding 
trades, which have rendered idle an increasingly large number of 
workpeople not directly concerned, and, compared with a year 
ago, there was a decline in most of the principal industries. With 
regard to labour troubles, 26 disputes began in April, as compared 
with 23 in the previous month, and 39 in April, 1907. The total 
number of workpeople affected by disputes which began or were in 
progress during April 1908, was 36,786, or 2392 less than in 
March, 1908, and 21,200 more than in April, 1907. The aggregate 
duratior of all the disputes of the month, new and old, amounted 
to 765,800 working days, or 25,600 less than in March, 1908, and 
617,300 more than in April, 1907. Definite results were reported 
in the case of 23 disputes, new and old, directly affecting 2794 
persons. Of these 23 disputes, 6 were decided in favour of the 
— 11 in favour of the employers, and 6 were com- 
promised. 


Tue Electrical Engineer gives the following interest- 
ing particulars of the Poulsen wireless telegraphy station at 
Lijngby :—This wireless telegraphy installation near Copenhagen 
employs masts 70m. high and a power of 10 kilowatts. A 
23-strand copper rope is suspended between two wooden masts 
90 m. apart, and from this a line leads to the station-house below. 
A wire network on the earth forms the counterpoise. In the 
station-house a 20 horse-power petroleum engine drives a 16-kilo- 
watt direct-current dynamo giving 500 volts, which is used to 
work a copper-carbon are in a hydrogen atmosphere, and in a strong 
magnetic field. The copper anode is only cooled artificially with 
water for powers above 6 kilowatts. As a receiver the well-known 
Poulsen ticker with telephone is used, by means of which signals 
from Cullercoats—near Newcastle—at a distance of 590 miles, are 
received. With waves 1200m. long communication with the 
steamer Hellig Olav at a distance of 1250 miles was possible. 
With a difference of wave-length of only 3} per cent. it was 
possible both to receive and dispatch messages at the same time. 
In fact, a difference of only 1 per cent. is said to be sufficient for 
this purpose. The hydrogen around the are is produced by 
feeding one or two drops of spirit into the flame chamber per 
seeond, Choking coils and resistances are entirely. dispensed 
with, 


MISCELLANEA. 


Pians have been approved by the Dundee Council of 
University College of the proposed new Peter's electrical engineer- 
ing laboratory to be erected on Union Mount ground. The works 
Committee have been instructed to make a preliminary report to 
the Council as to the erection of a mechanical engineering labora- 
tory out of the Carnegie trust money. 


QUITE a sensation was created in the Midland district 
recently by a report that the international combination in the 
tube trade was on the verge of collapsing. It was stated that the 
German section of the combination were mainly responsible for 
the position, these makers being dissatisfied at being shut out of 
the English buying market. Tube makers in this country refuse 
to discuss the position. 


A REPORT from Montreal, dated May 81st, says the 
Shipping Federation announces that the Government have given 
their sanction to the project of constructing a channel in the St. 
Lawrence to Montreal. The channel will be 40ft. wide, and will 
enable deep draught vessels at all times safely to approach the 
city. This project has been long agitated for, and shipping people 
are delighted with the announcement. 


Tue Wear shipbuilding output for last month is an 
indication of the slackness which prevails ; only two vessels with a 
total tonnage of 4290 were launched. This makes a total for the 
five months of the year of 13 ships and 26,635 tons, against 
39 vessels and 122,608 tons for the same period of 1907. The 
month of May last year had an output of 25,165 tons, which is 
nearly as much as the five months of the present year. 


On Monday les: M. Delagrange made his final trial 
with his aéroplane in the Piazza Darme in the presence of the Queen 
Mother, the Crown Prince of Greece. The airship left the ground 
and accomplished three-quarters of a circuit of the piazza. Near the 
royal stands, however, it threatened to collide, and M. Delagrange 
stopped it apparently too suddenly, for it fell from a height of 
four metres to the earth. The aéronaut was unburt, but the 
aéroplane sustained some damage, which will be rapidly repaired. 


In view of the great depths to which the oil wells at 

Baku have at present to be carried, and the trouble experienced in 
consequence in shutting out the waters met with in the upper 
stratas, steel casing for lining wells is in considerable demand. 
The usual form of casing employed for lining wells is iron riveted 
casing, backed with cement to prevent water from getting through 
and flooding the well, whereas steel casing being welded, the 
lengths screw into each other, and the process of shutting out 
water is thereby greatly facilitated. This casing is at present 
supplied by Germany. 
At the eighteenth annual conference of the Amal- 
gamated Association of Tramway and Vebicle Workers in London 
it was decided to give the temporary accident benefit of 10s. a 
week under certain scales, and in the two higher scales for per- 
manent injury a lump sum of £50 to enable the victim of the 
accident to make a start in business. Another alteration in the 
rules provided that a member in receipt of a superannuation 
allowance should not be debarred from doing light work provided 
the remuneration for the same did not exceed 10s. a week. It 
was decided that the Association should become a trade union. 


A .icHTHOUsE of the first order and of exceptional 
power is now in course of construction at Makapuu Point, the 
eastern extremity of the Island of Oahu. All vessels approaching 
Honolulu from the Pacific slope pass through the channel separat- 
ing Oahu from Molokai, and the need of a lighthouse clearly 
marking the entrance has been dwelt on by all navigators in these 
waters. The lighthouse is placed 470ft. above sea level, and 
when completed will have a strength of 26,000 candle-power. It 
is estimated that the light will be visible 25 miles under ordinary 
conditions, and 50 miles in exceptionally clear weather. Another 
lighthouse of the second order is projected on the north side of 
the Island of Molokai, but its construction will not be taken in 
hand for some time to come. 


Ir is stated that consternation has been caused at 
Devonport Dockyard by the serving of notices upon fifty men 
employed in the construction department to leave at the end of 
the week. It is understood this is the first batch of a total of 
200 hands to be discharged from Devonport Dockyard in the 
course of the next month. Within the same period Portsmouth is 
to lose 400 men, Chatham 200, and Pembroke 50. This policy of 
curtailment in the constructive departments of the Royal Dock- 
yards is regarded as disastrous, implying, as it inevitably must, 
delay in carrying out the building programme now in hand. It is 
known that the Collingwood will not now be launched until 
November, instead of in the second week of September, as 
originally arranged ; and the launch of the St. Vincent has also 
been postponed. 

Tue British Consul at Lyons reports that for some time 
past there has been a powerful movement in the direction of 
making more use of the splendid waterways at the disposal of 
Lyons by the construction of adequate dock accommodation on the 
Sadne. Some years ago the Paris-Lyon-Méditerranée Railway 
Company constructed docks close to the confluence of the Rhine 
and Saéne, but these proved inadeyuate and have long been 
completely deserted. These basins are now to be filled up by the 
company by an arrangement with the Municipality, and, with the 
help of the Central Government, docks are to be constructed on 
the Saédne along the Quai Rambaud as far as the confluence of the 
two rivers. Another question, adds the Consul, has recently been 
brought into prominence, viz., the utilisation of the Upper Rhine 
by means of a lateral canal running from Lake Geneva to Lyons. 


In a recent address at the Society of Arts on “The 
Underground Water Supplies of the Thames Basin,” Mr. Clayton 
Beadle said that the time had undoubtedly come when a special 
and official inquiry into the question of water supply was neces- 
sary. Sir Richard Melvill Beachcroft, chairman of the Metro- 
politan Water Board, who presided, remarked that the question 
of underground water was one of intense interest, because in 
London, especially in the City, they were talking of sinking 
artesian wells in order to avoid the charges of the Water Board. 
Of the water they supplied to seven millions of people in Greater 
London 77-5 per cent. came from the Thames and the Lea, and 
only 22-5 per eent. from the wells and springs. But who could 
tell what might happen in the future? They might have to rely 
more on underground water. It might be that the time would 
come when all stores of water supply would be ‘‘ grabbed,” and 
not enough would be left for those who were sorely in need of it. 


Ir is reported that a scheme has been brought forward 
for lighting Mombasa with electricity, and a meeting was held 
recently to consider whether a concession should be graated for 
carrying out the work. It is stated that the electric company of 
Zanzibar had found that the demand for electricity increased so 
rapidly that the first plant they had put down was totally inade- 
quate, and a much larger plant was necessary to cope with the 
demand. This threw the smaller plant into the market, and it 
was suggested that by purchasing this it would be possible to com- 
mence an electric lighting and ge industry in Mombasa. The 
maximum price of current to charged is not to exceed two 
rupees a month per light of 16 candle-power, or a maximum 
charge of 12 annas per unit. The scheme does not at present 
include street lighting, but at the end of the existing contract for 
lighting the town with paraffin a tender for electric‘ty would be 
mace... The meeting .decided- eventually to support the con- 
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Railway Nationalisation in Practice. 


THE formation of an association to promote the 
nationalisation of the railways in the United King- 
dom again brings forward this subject for discussion, 
especially having regard to the information. now 
available respecting the State railways of other 
nations. It is generally admitted that the British 
railways are superior to those in any other country, 
whether they are considered from the standpoint of 
construction of the permanent way and equipment, 
or from that of the services rendered both to pas- 
senger and goods traffic. The railways are under 
the control of a Government department, and any 
grievances felt by passengers soon find publicity 
in the newspapers, whilst traders have the right of 
appeal to the Board of Trade under the Railway 
and Canal Traffic Act, 1894, in any cases of 
increase of rates. Notwithstanding occasional 
agitation against the railways on the ground of 
charging higher rates, it is remarkable to find, 
according to a return issued by Mr. Lloyd George 
at the end of February, that an average of only 
seventeen complaints was made in the nine years 
ended with 1907, and 25 per cent. of these were not 
pressed, the companies only being compelled to 
withdraw the increases in the case of 4 per cent. 
of the total number. It is railway property which 
thus discharges its obligations towards the public 
that the advocates of nationalisation suggest should 
be acquired by the State—property which, judging 
from the preliminary railway returns for the United 
Kingdom issued on Saturday last, scarcely yielded 
arate of 34 per cent.on the aggregate paid up 
capital of nearly thirteen hundred millions sterling 
in a year of unprecedented prosperity in the history 
of the country. As this sum leaves out of con- 
sideration the nominal additions to capital, amount- 
ing to a further; total of nearly two hundred 
millions, it is reasonable to assume that State 
expropriation on a 34 per cent. basis of the paid up 
capital would not alter the situation from the inves- 
tors’ point of view. They would, taken as a whole, 
still receive the interest on their investments; but 
if these payments absorbed the whole of the profits 
as at present, what possible benefit could the nation 
derive from the conversion of the railways into 
State property ? 

The advocates of railway nationalisation contend 
that the adoption of the system would lead to 
greater economy in working, that the profits would 
be available for the reduction of taxation, that 
lower railway fares and rates would be introduced; 
and that the conditions of the railway servants 
would be materially improved. But these assump- 
tions are founded on exceedingly slender premises, 
and it is exceedingly doubtful whether any one of 
them would be realised in practice in the event of 
the portentous path of State acquisition being 
embarked upon at any future time. In this con- 
nection the recent report issued by the Board of 
Trade on railways in foreign countries and British 
possessions throws an interesting light from the 
point of practical experience. Taking first the case 
of Germany, which is frequently referred to as a 
country of unparalleled virtues in respect of State 
ownership, the report shows that the railways as a 
whole earn considerable profits, or, in other words, a 
surplus of receipts over expenses. But there are 
no statistics relating to the method of disposing of 
the profits or the surplus. It is, therefore, impos- 
sible to say what amounts have been devoted to 





the redemption of the railway loans, especially as 
the railway debt. in some Federal States—notably 
in the case of the united Prussian and Hessian 
State railways, which represent about three-fourths 
of the railway i 
united with the general national debt. The figures 
givenin the report are consequently untrustworthy as 
regards the advantages or disadvantages of State 
ownership in the country. Not only so, but it is 
highly probable that the traffic receipts have been 
largely inflated by the charges made for the trans- 
port of State mineral products, seeing that the 
Government coal mines in Upper Silesia produce 
over 5,000,000 tons per annum, and the Saar coal 
mines 10,000,000 tons per annum, whilst other 
means of unusually raising the receipts are afforded 
by the State potash mines, the lead mines, and the 
three small iron and steel works, and by the 
carriage of materials to the Government shipyards. 
To these complications have to be added the devices 
occasionally resorted to for the purpose of augment- 
ing the railway receipts by alterations in the 
passenger fares and luggage charges. In fact, the 
inter-connection of one Government department 
with another renders it absolutely impossible to 
understand what is the true financial position of 
the working of the State railways. 

The situation of the State railways in Austria, 
on the other hand, is perfectly clear and instructive. 
The report indicates that the net profits on working 
—the surplus of receipts over expenses— amounted 
to £2,289,000 in 1904, and £2,976,000 in 1905, but 
these figures do not include any allowance for the 
repayment of capital. As, however, the rate of 
interest paid by the State on the loans raised for 
railway purposes is much higher than the rate of 
profit earned, the net profit has always to be 
supplemented by a large sum provided by the 
Budget. Thus, for instance, the estimated deficit 
for which provision had to be made in 1907 
amounted to no less than £2,667,000, the general 
taxpayers being required to supply this sum for 
the pleasure of possessing and working State rail- 
ways. The position in regard to the Russian State 
railways is equally unfavourable for the advocate 
of State ownership. It is shown that the operation of 
the State lines in European Russia involved a loss of 
£752,000 in 1902, which isthe yearcitedin the report, 
whilst the loss incurred on the Russian railways in 
Asia brought the total deficiency up to £3,488,000 
for that year. This total has been arrived at after 
making provision for annual interest, charges, and 
redemption of loans. The experience of Switzer- 
land, which embarked upon railway purchase in 
1900, has been too short to allow of definite con- 
clusions to be drawn on the question of State 
proprietorship and working. It is, however, stated 
that the financial results of the purchase of the 
railways have been satisfactory, as the revenue has 
been sufficient to pay working expenses, meet the 
interest charges on the cost of acquisition, and to 
pay for sinking fund charges, which are distributed 
over a period of sixty years. Nevertheless, it is 
doubtful whether these results would have been 
fully achieved if the improvements promised on the 
nationalisation of the Centra! Swiss, the North- 
Eastern, Union Suisse, and the Jura-Simplon 
railways, had been carried into effect. It will be 
unnecessary to refer to any other instances of State 
combined ownership and working, although one or 
two countries with comparatively short railway 
networks show more favourable results than those 
already recorded. The important countries quoted, 
however, should be sufficient to deter the British 
nation from attempting to enter upon a path which, 
in all probability, would render railway conditions 
less satisfactory to the general community than they 
are in the United Kingdom at the present time. 





Blackwell’s Island Bridge. 


THE fall of the Quebec Bridge is an event of too 
much importance to be forgotten in a hurry. 
Deductions will be drawn from it for years to 
come; and it is reasonable to expect that it will 
modify the construction of all large bridges in the 
future. One immediate result has been the 
criticisms by the United States technical Press of 
the methods of calculation favoured by American 
engineers in preparing designs for bridges involv- 
ing the use of long struts. These criticisms have 
already been noticed in our pages. Leaving the 
general, our contemporary, the Scientific American, 
turns to the particular, and demands an investiga- 
tion into the strength of the huge .bridge crossing 
the East River in New York at Blackwell's Island, 
now nearing completion. The Forth Bridge weighs 
104 tons per lineal foot, the Quebec Bridge weighed 
13 tons, and the Blackwell’s Island Bridge 135 tors. 
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The two last figures are, no doubt, American tons 
of 2000lb. each. The precise figures are not of 
much importance. It is important to know that 
the Blackwell’s Island Bridge is probably the 
heaviest cantilever bridge in the world. 

Before going further it is desirable to explain here 
why the new bridge should be regarded with more 
than a little apprehension by our contemporary. 
In design it closely resembles the Quebec Bridge. 
The thrust is taken on built-up compression chords. 
If a thin plate is in tension no side stiffening is 
required, because the tendency is always to throw 
the line of stress within the thickness of the plate. 
If the same plate was puc into compression, so 
long as the line of stress fell within the thickness of 
the plate, it would be competent to sustain the 
same stress as it could endure while in tension. 
It is, however, well known that this condition 
cannot be secured in practice; it is essential 
therefore that lateral strength should be imparted 
in some way. There are three principal methods 
of doing this. The strut may take the form 
of a tube circular in cross-section, as in the 
Forth Bridge, the Saltash Bridge, and many 
others; or it may be polygonal, built up with 
angle irons at the corners. Examples may be seen 
in the columns supporting the roadway at some of 
our metropolitan stations; or, lastly, we may have 
a rectangular tube stiffened inside by cross webs, as 
in the Britannia and Conway bridges, on the Lon- 
don and North-Western Railway. In the Quebec 
Bridge none of these plans was adopted. The 
compression chords were composed of the 
thickest plates that could be handled. Along the 
edges of these were riveted angle irons; and to 
these angle irons were riveted lacing lattice 
bars. Examples on quite a small scale are 
supplied by the columns supporting the Stadium 
seats at the Anglo-French Exhibition. The power 
of the longitudinal plates to sustain a compressive 
stress depends for its amount on their ability to 
resist bending. For that they have to rely on the 
lacing bars, and these in turn on the rivets securing 
them to the angle bars mentioned above. The 
collapse of the Quebec Bridge was due to the 
failure of the rivets in the lacing bars. Opinion is 
unanimous that continuous cover plates should have 
been used at the top and bottom, and a box girder 
instead of a lattice girder employed. There is no 
structural difficulty in making such a strut, and the 
increase in weight would not be serious. Indeed, 
it is open to question whether for the same stresses 
it is not possible to use rather less than rather more 
steel. Now, when the Blackwell’s Island Bridge 
was designed a compromise was adopted. The 
compression members were to consist each of three 
leaves or plates, 5ft. deep, secured to each other by 
a continuous cover plate along the top, riveted to 
angle bars; while the bottom edges were to have 
been stiffened by lattice lacing as in the Quebec 
Bridge. We have here an inverted trough girder, 
the open sides of which were braced by diagonals. 
A complete box girder would have been better, but 
the design was a great improvement on that of the 
laced strut. A further factor of safety was imported 
by riveting these compression members to the floor 
of the bridge. It is not easy to see how lateral 
defiection could have taken place. The dead load 
was calculated at 37,500 English tons, and the live 
load at 12,600 lb. per linear foot. So far so well. 

Subsequently it was decided to add two more 
railway tracks to the bridge, and the stresses were 
all re-calculated and the design altered. The live 
load became, it is stated, 16,0001b. per foot, and 
the total weight of the structure was increased to 
about 46,000 English tons. For the inverted 
trough girder which was described above, a design 
worse than that of the Quebec chord has been 
adopted. The bottom chord is made in two sec- 
tions, each pair of leaves independently laced 
together, and the two halves of the chord secured 
to each other by means of flat tie-plates, spaced at 
intervals, between the two inside leaves. Also the 
steel floor is not riveted to the chords, and the latter 
are deprived of the great stiffness thus afforded. 
Our contemporary writes:— Now, while this 
separation of the chord into two halves made the 
work of manufacture and handling simpler for the 
bridge company, it seems to us that it was the 
worst possible change that could have been made 
for the safety of the bridge. The construction is 
not even a3 good as that adopted in the Quebec 
Bridge, for in those chords the lattice trussing did 
extend the full width of the chord, and secured all 
the additional strength due to this width, whereas 
‘in the Blackwell’s Island Bridge each system of 
latticing extends across only about one-third the 
_ width of the whole chord, or, say, about 2ft.; and 
any graduate of a technical night school will under- 





stand that the stiffness of two trusses each 2ft. in 
depth added together does not approach that of a 
single, unbroken system of trussing having a width 
of over 5ft. It is true the length between chord 
pins is less in the Blackwell’s Island Bridge, but 
this is offset by the fact that the webs in the 
Blackwell’s Island Bridge are composed of thinner 
plates and connected by fewer stitch rivets.” 

Whether there is a satisfactory reply to all this 
criticism remains to be seen. We are somewhat at 
a loss, however, to imagine what form it can 
take. It is to be presumed that in the first 
design the factor of safety provided was not 
greater than necessary. It never is in large 
bridges, because it costs so much directly and 
indirectly. It is beyond the range of controversy 
that the new is weaker than the original method of 
building up the compression chords. Ostensibly, 
therefore, the factor of safety has been reduced 
below the proper point; and it must not be for- 
gotten that the load is augmented. What we have 
said is not the result of personal observation, but 
we have no doubt that the facts are substantially as 
set forth. There is absolutely no data to go on con- 
cerning the strength of these long compression mem- 
bers, except those supplied, first, by the fall of the 
Quebec Bridge, and secondly, by the test to destruc- 
tion of the very large model which was built for the 
information of the Royal Commission on the Que- 
bec Bridge. In the first case the failing stress was 
calculated at 18,000 lb. per square inch, and that 
was precisely the stress at which the model gave 
way. It goes without saying that if the compres- 
sion stress in the Blackwell’s Island Bridge chords 
approaches 18,000 1b. it is imperatively necessary 
that they should be strengthened. All the avail- 
able evidence goes to show that they are weaker, 
not stronger than those in the Quebec Bridge. 


Workmanship, Materials, and Invention. 


THE difference between civilisation and barbarism 
is, first, the result of invention; secondly, the result 
of discovery. We put invention first because dis- 
covery is not only often the consequence of inven- 
tion, but because, further, discoveries are as a rule 
useless, at all events in the mechanical arts, until 
someone invents a method of utilisingthem. Thus, 
for example, the discovery that steam could be con- 
densed and a vacuum obtained would have done 
mankind no more good than the discovery of argon 
has done had not Savery, Newcomen, and Watt 
invented machinery by which a vacuum was applied 
to the drainage of mines. The discovery that a 
mixture of a hydrocarbon gas with air could be 
exploded had no influence on civilisation until the 
gas engine was invented. Reversing the system, 
we find that invention has rendered research 
desirable or even urgent; and from research has 
ensued discovery. 

The question has often been asked—and it is not 
without interest—whether the modern engineer is 
or is not as clever an inventor as his predecessors. 
Speaking in general terms, the answer is probably 
that there are many more competent inventors in 
the world now than there were a century ago; but 
that, considering their opportunities, they stand on 
a lower plane than the men of two or three genera- 
tions ago. There are no epoch-making inventors 
in the present day. A young man trained now in 
abstract science—let us say, for example, thermo- 
dynamics—can get any of his ideas put into prac- 
tice. But if he had no further mechanical appur- 
tenances than those possessed by Watt or Trevithick, 
the probability is that he would achieve nothing. 
We all know now that high-pressure steam is 
better than low; and any inventor who wants high- 
pressure steam can have it supplied without difficulty. 
Trevithick used steam at a pressure of about 100 Ib. 
on the square inch. Here is a description of the 
boilers with which he had to be content :—‘‘ In 1813 
I carried rivets to make Capt. Trevithick’s boilers,”’ 
writes Mr. James Banfield, of Penzance, “in 
Mellinear Mine. They were 5ft. diameter and 30ft. 
or 40ft. long, with an internal fire tube. It took 
four or five months to build them. The largest 
boiler plates obtainable were 3ft. by lft. We had 
to hammer them into the proper curve. The rivet 
holes were not opposite each other. A light hammer 
was held against the rivet heads in riveting, in 
place of the present heavy one, so the rivet used to 
slip about, and the plates were never hammered 
home so as to make a tight joint.” History is 
full of triumphs won under stupendous structural 
difficulties, overcome by the forerunners of the 
present generation. The inventor had to work on 
very broad lines. It would have been useless to 
devise refinements which could not be made for 
love or money. Two locomotives stand close 





——— 
together in the Machinery Hall of the Franeo, 
British Exhibition. Both are shown by the South, 
Eastern Railway Company. One is the Invicta 
made in 1830 by Stephenson, and used to open the 
Whitstable and Canterbury Railway on the 3rd a 
May in that year; the other is a perfect example 
of the modern locomotive, constructed at the Ash. 
ford works of the same company by Mr, Wain. 
wright. Let it be supposed that all the Working 
drawings of this engine had been placed at Stephen. 
son’s disposal. They would have been useless to 
him. To make such an engine in 1830 would have 
been physically impossible. The position of the 
inventor, the conditions of mechanical science 
changed for the better with the advent of such men 
as Maudslay and Whitworth. The machine tog] 
was born, and a period followed when cylinders 
could be bored, and surfaces faced, and shafts 
turned to true circles,and invention and im; srovement 
became possible, and designs could be carried into 
practice. Some of the engine work done by the 
older engineers was exceedingly beautiful; the 
oscillating paddle engines of the Great Eastern 
with four cylinders weighing 35 tons each, left 
nothing to be desired in the way of finish. The side 
lever engines of the Scotia and Persia built at a later 
period were magnificent. For several years it wag 
held that to work to the 3’; of an inch was suff. 
ciently accurate for all practical purposes with large 
machinery. Probably at one time the only apostle 
of minute accuracy in the world was Whitworth, 
with his face plates and his micrometer gauge, 
Years passed, and Great Britain was fast losing the 
monopoly of mechanical engineering, and our con- 
tinental neighbours went one better than Whit- 
worth, for they not only bought his tools and hig 
face plates, but they made practical use of them. 
It is, of course, within the memory of many men 
not yet old that to work to za'so of an inch was 
regarded as a wholly unnecessary refinement. The 
first-class shops in which coarser work is done in 
the present day are the exception rather than the 
rule. 


Years have elaped since we first asserted that 
accurate work pays if only proper provision is made 
for ensuring it. If, for example, pulleys and shafts 
are bored or turned so that they will fit at once 
without filing, expense and time are saved, and so 
on. It is, however, a work of supererogation in the 
present year of grace to argue that accuracy pays. 
It has become a necessity. Men are being daily 
trained not only to work to very minute fractions of 
an inch, but what is more important, to think in 
them. The microscopic idea of excellence has taken 
possession of the modern designer of machines, and 
he does not appear to have any difficulty in carrying 
his ideas into practice. The result is the opening 
of new fields of invention. Improvementsare effected 
in details which are of the utmost value; in part 
rendered possible by the machine tool and the 
emery grinder; in part by the excellence of the 
material on which the tools have to work. We do 
not hes‘tate to say that so long as iron remained 
the material of construction it was almost impos- 
sible to work with certainty to minute dimensions. 
The surface of forged iron was too fibrous. It 
could not be made to take the dead fine polish of 
homogeneous steel; but with steel and fine grained 
cast iron we can do as we please. We see large 
steam engines now which have not an atom of 
elastic packing about them save the piston rings. 
The piston-rod packings are entirely of cast iron. 
They permit a certain amount. of lateral movement 
in the rod, and yet they are absolutely steam tight; 
one set of rings “ float’ in the stuffing-box, 
another set interlined between the first float on the 
piston-rod. There is practically no metallic contact 
at all. Nothing but oil contact, and so no friction 
and no wear. Not many years ago it would have 
been useless to invent such a stuffing-box, for it could 
not be made; or if made, only by one or two firms, 
and at a prohibitive price. The modern motor car 
is, when well constructed, a triumph of microscopl¢ 
perfection. Twenty years ago the petrol engine, a8 
it exists to day, could not have been produced com- 
mercially. Neither the beautiful steel nor the 
perfect machine tool was available; and what 
is yet more-to the point, the man was not trained, 
in this country at all events, properly to use 
them even if he had them. ‘There were much 
further back than that, undoubtedly a few 
engineers abroad, and a still smaller number 
home, who could do accurate work—at a price, 
but we speak not of the exception but the rule, and 
the exception is in such cases generally desperately 
costly. In the present day minute accuracy |S 
becoming the rule, and the chances and opportunl- 
ties of the inventor, and, above all, the designer of 
machines, expand accordingly. Breech-loading guns 
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og rt pager quick-firer, and we have an 
in the aid which material and work- 
manship lend to the inventor and the designer of 
mechanism. The way is made smooth for them, 

d there is no longer a demand for the desperate 
ae. endurance, and resource possessed by the 
early engineers. We have gained much; but it 


seems that we have lost: a little. 


them wit 
object lesson 


Industrial Motor Vehicle Tests. 


ALL through the past month forty-six industrial 
yehicles of various types have been running on trial 
in the north of France, during which time they 
covered total distances of 1860 miles and 2400 
miles according to the category. Starting from 
Paris on May Ist, the vehicles visited the different 
centres in tte northern departments, when they ran 
each day over circuits radiating from these centres. 
The trials terminated on May 31st, when thirty- 
seven were qualified for classification, while the 
majority of the others also finished, although they 
were out of the trials through failing to maintain 
the average speed on each day’s run. During the 
trials last year the greatest trouble was experienced 
with the rubber tires, which went to pieces so 
rapidly under the arduous work of travelling with 
heavy loads over all kinds of roads that the makers 
endeavoured to remedy the defect by manufactur- 
ing their tires with a harder rubber. This had the 
unexpected result of putting such heavy stresses 
on the wheels through road shocks that quite a 
number of them collapsed, while several vehicles 
were put out of the trials through breakage of the 
mechanism. Thus, while last year the mechanism 
was saved at the expense of the tires, on the present 
occasion the tires, while standing to their work very 
much better, proved much more destructive to the 
mechanism. One of the chief lessons of the tests 
of last month is therefore that, so far as the French 
vehicles are concerned, the heavy wagon is still 
waiting for a suitable type of wheel and tire. Two 
or three of the competitors ran with iron-shod 
wheels which, of course, necessitate a careful sus- 
pension of the chassis and perfect balance of the 
mechanism, so as to avoid any overhang of heavy 
parts which are susceptible to jolting and shocks, 
and it is to be remarked that wagons constructed in 
this way invariably come through the trials satis- 
factorily, although vaturally iron-shod wheels mean 
diminished speed and usually a higher consumption 
of fuel. On the other hand, the increased con- 
sumption of fuel is a small matter compared with 
the saving in the upkeep and especially in the 
renewal of rubber tires. The question of upkeep 
is unfortunately one that cannot be accu- 
rately estimated in trials of this kind, and the 
consumption tests, which are taken as a basis for 
classification, are not of much value as indicating 
the economy of the different vehicles. On the last 
stage but one, between Auxerre and Fontainebleau, 
the vehicles were tested for consumption according 
to a formula in which the time for the distance and 
the consumption of fuel in francs was divided by 
the total weight and distance covered. As the con- 
sumption of the different fuels used, such as petrol, 
alcohol, benzol, and other spirits and oils, was 
calculated according to their market value, those 
competitors using the cheapest oils naturally had 
an advantage. It is to be remarked, however, that 
quite a number of competitors preferred running 
with petrol, from which it is to be assumed that 
they had little confidence in being able to use 
heavier oils in engines and carburetters designed 
and adjusted for the lighter spirit. Alike as regards 
regularity of running and economy of consumption, 
It appears as if the best results have been obtained 
by the Saurer wagons, which are manufactured at 
Arbon, in Switzerland. 





LITERATURE. 


Technical Thermodynamics. By Dr. Gustav Zeuner. First 
English edition. Translated from the fifth edition of 
Grundziige der Mechanischen Wiirmetheorie,’’ by J. F. 
Klein, D.E. London: Archibald Constable and Co., 
Limited, 10, Orange-street, W.C. Two volumes. 

Tue first volume deals with the thermodynamics of gases 

and the second with the thermodynamics of vapours— 

ne they form one of the standard works on the 

Subject, and every question is dealt with in an exhaustive 

= pt any rate, from the theoretical point of view. 

fais! are hod adopted is purely algebraical, and the book 
thant ristles with differential equations; it requires, 
kooelnn close study, and considerable mathematical 
nti edge is needed in order to follow the major 
po “yp of it. A great difficulty in reading the 
ok arises from the fact that the notation em- 


in this country ; thus, for example, « is used for the ratio 
of the two specific heats instead of y, and this letter is 
used for specific weight; S is used for entropy instead 
of ¢, which is given another meaning; latent heat is 
represented by r, and IL means the work done; the gas 
constant is denoted by B instead of R, and this letter is 
used in the equation of condition of vapours to represent 
a function of the pressure and volume. It is a pity there 
is no list of the principal notations used, and this omission 
much detracts from the value of the work as a book of 
reference, 

The historical aspect of the question is treated at con- 
siderable length, but not fully ; the names mentioned are 
principally German—there are a few French, and very 
few English. The principle of the equivalence of heat 
and work is stated to have been first expressed in definite 
fashion in 1842 by Dr. J. R. Mayer, but the equivalent 
was given as 365 metre-kilogrammes, because Mayer 
introduced into his computations certain quantities which 
at that time had not been accurately determined. There- 
fore, says the author: “To Joule undoubtedly belongs the 
merit of having first reliably determined this important 
quantity.” 

The first seventy-four pages deal with the fundamental 
propositions, of thermo-dynamics, entropy, reversible 
cycles, and in particular the Carnot cycle. We note a 
specially neat proof that the increment of external work 
is equal to pdv. Non-reversible cycles are then con- 
sidered, that is when the external pressure is suddenly 
reduced, causing velocity in the medium, or, as the author 
expresses it, ‘‘ stormy motion.” When thestormy motion 
has subsided the pressure will rise, and for each sudden 
drop of pressure there is a corresponding subsequent rise. 
Graphically represented, the sudden drops form a curve 
of “ working pressures,” and the subsequent pressures a 
“curve of equilibrium.” In a reversible cycle these two 
curves coincide. 

The fundamental equations for gases are then developed ; 
the gases are first assumed perfect, and the specific heats 
constant. The specific heat of air as obtained experi- 
mentally by many physicists is given, and incidentally the 
author points out that Mayer’s lower value of the 
mechanical equivalent of heat was due to his having 
taken 0° 267 as the specific heat at constant pressure as 
determined by Bérard, whereas the true value, 0°2375, 
was obtained later by Regnault. The general form of 
the equation of condition and the variability of the specific 
heat are then considered in a general way, the more 
detailed investigations being deferred to the second 
volume in connection with vapours. This completes the 
first portion of the first volume, and the application of 
the thermodynamics of gases are then taken in hand, 
and is divided into a physical part and into a technical 
part. A considerable space is devoted to the non-re- 
versible expansion of gases, and to the mixture of different 
gases, and it is pointed out that this latter is a non- 
reversible operation. The next hundred pages deal with 
the flow of gases, and form one of the most interesting 
and useful portions of the book. Professor Zeuner himself 
has contributed largely to the experimental data needed, 
and many of the results he has obtained are given. He 
shows how the ratio of the specific heats of air can be 
determined both by measuring the flow into a space of 
lower pressure, or out of a vessel at higher pressure, but 
the method is inaccurate owing to heat exchange from the 
air to the walls of orifice and to turbulent motion. The 
consideration of the effect of resistance on the efflux 
formule results in the new hypothesis that air flows into 
a vacuum with the velocity of sound, no matter what 
resistance exists during the flow toward the orifice. Some 
new experiments on the efflux of moist air are described, 
and it was found that the coefficients of resistance were 
practically the same as those for water. 

In the technical part of the application of thermo- 
dynamics, the theory of air engines is discussed at great 
length and with much minuteness. These engines are 
divided into hot-air engines and cold-air engines; the 
former have only a limited practical application, and yet 
take up about 100 pages, whereas the latter, which have 
a large practical application, are dismissed in twenty pages. 
The remaining fifty pages of Volume I. are devoted to 
internal combustion engines, and although much valu- 
able information is given relating to the combustion and 
heating value of gases and oils, the subject is treated in 
rather a sketchy way, owing no doubt to the uncertainty 
there is respecting the variation of specific heat at the 
pressures and temperatures occurring in the cylinders of 
such engines. A short account of the Diesel engine and 
its theory is given. 

As already stated, Volume II. deals with vapours, and 
opens with an account of the numerous empirical 
formule that have been proposed from time to time to 
connect the pressure of a vapour in contact with its liquid 
with its temperature, and the constants for several vapours, 
such as those of water, alcohol, carbonic acid, ammonia, 
ke., are given. The specific heat of the liquid is next 
considered, together with the latent heat, and Clapeyron’s 
equation is deduced. A great deal of information is given in 
connection with the specific volume of steam, and in 
particular Regnault’s values aie compared with the 
recent results obtained by Battelli; there are differences 
amounting to 2 and 3 per cent. in some cases; never- 
theless, the author holds fast to the tables he has pre- 
pared based on Regnault’s values until Battelli’s state- 
ments have been confirmed by new experiments. In 
discussing the adiabatic curve of wet vapours. it is shown 
that,in general, if the dryness fraction is greater than 0°50, 
condensation will occur on expansion, except in the case 
of ether, which evaporates if expanded adiabatically. 
The expansion of steam is dealt with at some length, 
and five hypotheses that have been proposed are discussed 
and put into mathematical form. The author, however, 
admits that analytical treatment is not likely to give a 
perfectly clear rendering of the course of the expansion 
curve; he gives several reasons for this, amongst which, 
however, he does not mention probably the most important 


expansion of vapours, the theory of surface and jet con- 
densers and the Giffard injector, the flow and efflux of wet 
vapours are very fully considered. This important sub- 
ject is treated principally analytically, and the author 
remarks on the dearth of experiments in this connection ; 
the most recent are those by Gutermuth with de Laval 
nozzles, and those of Stodola and Hans Lorenz; these 
experiments confirm the equations established by the 
author. 

The behaviour of superheated vapours are next con- 
sidered, and a very clear explanation of the “ critical 
temperature” is given. Theoretically, this temperature 
could be obtained by equating the formule for the inner 
latent heat to zero, but the constants are insufficiently 
accurate for this purpose, and the resulting temperature 
do not agree well with those obtained by experiments 
We next come to one of the most important portions of 
the book, namely, the investigation of the equation of 
condition of vapours—an historical réswmé is first given, 
in which Van der Waal’s, Rankine’s and other empirical 
equations are discussed. Professor Zeuner suggests that 
the most serviceable equation for technical calculations 
would be of the form 

pv=BT—Cp* 

where B, C and m are constants to be determined. In 
the case of superheated steam, he deduces these constants 
on the supposition that the specific heat of superheated 
steam is constant, and obtains the values B = 92°8, 
C = 938°8 and m = } (in English measures). Later on in 
the book, however, some recent experiments of Professor 
Linde’s are quoted which show that this equation can 
only be regarded as approximate. 

The vapours of ammonia, sulphurous acid, and carbonic 
acid are next considered in the same way, but not at the 
same length as that of water. As regards carbonic acid 
gae, there is a lengthy investigation of the variability of its 
specific heat, a matter which is of great importance in 
connection with gas engines. 

An account of Linde’s machine for the liquefaction of 
air is given, and the theory of its action is explained. As 
is well known, it depends on the Joule-Thomson effect, 
and Linde has obtained an empirical formula in which 
the drop of temperature is proportional to the pressure 
difference divided by the square of the absolute tempera- 
ture. This portion of Vol. II. concludes with investi- 
gations into the mixture of air and steam, the mixture 
of different kinds of liquids and their resulting vapours, 
and a rather sketchy account of some of the recent 
experimental work on superheated steam. 

The remainder of the volume is devoted to a considera- 
tion of the steam engine both with saturated and super- 
heated steam. The subject is treated in a manner which 
is theoretically interesting, but which will assist very 
little in the practical design of steam engines. The 
author regards the Carnot cycle as being that of the 
perfect saturated steam engine ; it appears, therefore, that 
he either does not know, or else does not accept, the work 
that has been done in this connection in this country 
(vide the Report of the Committee of the Institution of 
Civil Engineers on the “Thermal Efficiency of Steam 
Engines”). When using superheated steam, however, 
the Carnot cycle is so obviously wrong that he abandons 
it and adopts the Rankine cycle. 

The last thirty pages of the book are devoted to an 
interesting and important consideration of “cold vapour” 
or refrigerating machines. 

Unusually elaborate and complete thermodynamic 
tables are appended, not only for water steam but also 
for the vapours of ether, alcohol, acetone, chloroform, 
chloride of carbon, ammonia, sulphurous acid, carbonic 
acid, &c. These tables are given both in metric and in 
English measures, and in addition to the usual informa-. 
tion about volume, pressure, temperature, and heat 


quantities, the values of oF and entropy are given. 
€ 


It is difficult in a review to give an adequate idea of 
the scope of a work of this magnitude, but an engineer 
may rely on finding an answer to almost any thermo- 
dynamic question, provided he can master the mathe- 
matics, which are by no means elementary. 


SHORT NOTICES. 


Thermodynamics of the Steam Engine and other Heat 
Engines. By Cecil H. Peabody. Fifth edition. London: 
Chapman and Hall, Limited. Price 5'00 dols.—This book is 
already so well known and appreciated that we need only 
refer to the alterations which have been embodied in the 
present edition. The general mathematical discussion on 
thermodynamics is now presented in a separate chapter. The 
introduction of the steam turbine has changed adiabatic 
calculations for steam from an apparent academic abstraction 
to a common necessity. To meet this changed condition, 
the tables of properties of saturated steam have had added to 
them columns of entropies of vaporisation, and there has 
also been computed a table of quality—or dryness factor—the 
heat contents and volume at constant entropy for each degree 
Fahrenheit. Attention has also been directed to the develop- 
ment of internal combustion engines and to the use of fuel 
and blast furnace gas. Other minor alterations have been 
made which tend to increase the value and utility of this 
work. 

The Metallurgy of Iron. By Thomas Turner, F.I.C. 
Third edition. London: Charles Griffin and Co., Limited, 
Exeter-street, Strand, W.C. Price 16s. net.—The present 
edition of this book has been carefully revised with the object 
of presenting to the reader some account of the more import- 
ant changes that have taken place in the manufacture of iron 
within recent years. At the same time, so far as practicable, 
the original scope of the book has been retained. Among 
the more important additions are references to Lake Superior 
ores, to methods of handling and transporting ores, to mag- 
netic concentration, and to the changes in the design of th 
blast furnace and of blast furnace plant. The book is clearly 
written, nicely illustrated, and is practical. 











loyed is ; : . 
Ployed is, in many cases, different from what is usual 


one, namely, leakage. After dealing with the non-reversible 
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NEW SEWAGE WORKS AT TWICKENHAM. 
No. I. 


On Saturday last some new sewage works were opened 
at Twickenham. The works which they have superseded 
were completed in 1876, and were intended to deal with 
an ordinary flow of 500,000 gallons in the twenty-four 
hours. Twickenham, however, has grown considerably in 
the course of the last thirty years, and the average daily 
dry weather fiow is now over one million gallons. This is 
not as great as it would have been had not the rainfall in 
all parts of the district built upon in recent years been 
drained on a separate system. The plant, which was 
formally opened on Saturday, has a capacity of 3,000,000 
gallons a day, and the pumping engines being in duplicate, 
6,000,000 gallons a day could, if necessary, be pumped. 
Moreover, the design of the works is such that extension 
is a matter of considerable ease, so that provided some 
radically new system of treatment be not devised, on the 
adoption of which the Local Government Board may 
insist—which, it must be said, seems at the moment to be 
unlikely, though it is dangerous to prophesy in such 
matters—the Twickenham authorities will not have to 
trouble themselves to erect new works for very many 
years to come. 

The whole plant is quite a model in its way, this 
remark applying to the boilers—which are destructor 
fired—the pumping engines and the sewage disposal 
arrangements. We are enabled by the courtesy of Mr. 
William Fairley, the consulting engineer, and of Mr. 
Fred. W. Pearse, the surveyor to the Twickenham Urban 
District Council, by whom we had the advantage of being 
shown over the works, to give the following detailed 
account of the installation, and we would acknowledge 
our indebtedness to the contractors, James Simpson and 
Co., Limited, of London and Newark, and Messrs. Mel- 


drum Bros., Limited, of Timperley, near Manchester, for | 
the drawings and information with which they have | 


supplied us. 


It will perhaps be convenient in describing these works 
if we start from the commencement of operations, that is, | 
from the bringing of the house refuse to the destructor | 
We give in Fig. 1 a ground plan of the site, | 


furnaces. 
showing the relative positions of the pump house and of 
the various tanks and filter beds, and in Fig. 2 a plan of 
the pump house itself. From the former it will be seen 
that access to the works is obtained by aroadway passing 
under the railway just to the left of the bottom of the 
engraving; by this the refuse is brought to the works in 
carts which convey it past the engine and boiler-house, 
and up an inclined roadway to a tipping platform at the 
rear of the destructor house. The first thing which strikes 
one is the fact that the incline of this roadway is quite 
slight, and that horses have no difficulty whatever in 
negotiating it. The refuse burnt is the ordinary house 
refuse of the district, and so far it has furnished all the 
fuel that has been required to pump the sewage from the 
level at which it is delivered at the works to the height 
necessary for it to flow by gravity through the treating 
tanks and filters. We may here mention that the original 
pumping plant was situated on a portion of the same site, 
the old boilers and horizontal pumping engines made by 
Hayward-Tyler and Co., Limited, being still in position 
where shown on Fig. 2. 

Having arrived at the tipping platform the refuse is 
shot out of the carts close to two hoppers leading down 
to the level of the destructor charging floor. It is by 
depressing this floor that the easy gradient to the tipping 
platform has been obtained, and this expedient will save 
much inconvenience in the future. The refuse at this 
time of the year contains comparatively little coal or 
cinders, and consists for the most part of the outside 
leaves of vegetables and other substances of a kindred 
nature, though it also contains the thousand and one 

d and curious things for which household refuse is 
peculiarly noted. Practically speaking, the whole of 





| what comes to the works is charged into the destructors, 
only the largest of the tin cans, &c., being picked out. 
We watched the men feeding the furnaces, and any 
| combination of substances more apparently unlikely to 


| produce a high temperature on burning it was hard to | 
Yet the fact remains that at a test carried out | 
with these destructors and with refuse of very much the | 


same character as we saw being burnt, an evaporation of | 
| Lancashire boilers can, of course, only be worked by the 


conceive. 


| 
| 1°21b. of water for 1 Ib. of refuse was obtained, while in 
| another test carried out in the winter time, when the 
vegetables were less in evidence and the cinders in 
greater quantity, an evaporation as high as 1°9 lb. of 
water from and at 212 deg. Fah. for 1 Ib. of refuse has been 
obtained. 

It will be of interest, perhaps, if we reproduce the 


—=—= 
| Average steam pressure, 41 readings... ... ... 126-14} 
| Weight of clinker remaining, 5 tons 19 cwt, . 
lqr. 1 1b. PAeaha CCT whee, (asec Reend 
| Percentage of clinker to refuse consumed 
| Weight of fine ash from under grates, 13 ewt. 
Be, OS SG ee ace 
Percentage of fine ash to refuse consumed 
Percentage CO, average i ek 
| Do. highest reading ... ... ... 2. 
Do. lowest do. (when clinkering) ... ... 2 
| Average temperature of feed-water ... 10 deg. Fah 
Do. combustion chamber (14 readings) ... 1993-85 4 e 
Highest temperature, combustion chamber (re- 8: Fah 
WE Sco gt tect se mA 2174 
| Lowest do. do, ie MCOne te 1600 ace Meg 
| Average do. in boiler downtake 1204.75 
Highest do, do. downtake 1305 : 
| SA OR Otis pee sats atic vy tc, 980 
| Average do. in side flues to boiler (41 readings) 
| Highest do. do, lap Mined peat ak 
| Lowest do, do. gs Samat ian Leda ant aes 
| Average do. in main flue before regenerator 
(41 readings) Ae : 
| Highest do. do. 
| Lowest do, do. 
| Average do. do, 
| Highest do. do, 
| Lowest do. do Sey Ae ge Ube err 
| Average do. of air entering regenerator 
| Do. do leaving do. 4 
Do, ashpit pressure, No. 1 grate 
Do, do., No. 2 grate ts 
| Do, time taken to clinker, No. 1 grate 
Do. do, No. 2grate .. ties Sia Boe 
Number of times each fire clinkered during test 
Average time between each clinkering 


13,357 Ib, 
30.9 


1457-51b, 
3°37 


(41 readings) “ 
763-53 

&30 

600 

746-85 

SO5 
Reeve =< . 620 

after regenerator (40 readings) 


1h. 6-66 min, 


| There are two destructors, which have been supplied 
by Meldrum Brothers, Limited, and which are placed 
side by side. They are arranged so as to be entirely 
| separate one from the other, so that either, or both, can 
| be worked independently or both together. They are 
| each connected by means of a fire-brick lined steel tube 
| to a Lancashire boiler. The boiler-house is entirely 
| distinct from the destructor house, so that none of the 
| destructor dust can get near the boilers. We shall refer 
to these destructors at greater length in a future issue, 
As a standby, and for use should the supply of refuge 
fall short of requirements, a Babcock and Wilcox boiler 
having a heating surface of 983 square feet, arranged for 
| using coal, and capable of evaporating 3000 lb. of steam 
per hour, has also been provided in the boiler-house, 
As a matter of fact, we understand that hitherto it 
has not been necessary to use this boiler at all. Kk, 
however, was manifestly necessary to provide it, for the 


destructors. The maximum boiler pressure is 125 |b. per 
square inch. The steam piping has been arranged so asto 
form a ring, and it supplies not only the new engines, but 
the old pumping engines. It is composed of }in, lap. 
welded or solid drawn mild steel tubing fitted with 
wrought steel flanges. Both on the boilers and the steam 
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actual figures obtained by the consulting engineer when 


this figure was arrived at:— 


Test of Refuse Destructor. 


Duration of test 

Number of grates ... 

Ce a ee eee ee eae 

Lancashire boiler, 28ft. by 7ft. 6in., heating 
oe aw tt ae eile Senay Paar aie Pitan anes i ain 

Total weight of refuse destroyed, 19 tons 5 cwt. 

Diag MOMOs Bosas. Bili  i te ise | es 2A 
Total weight of refuse destroyed per hour 4315 - 825 |b. 
Do. per square foot of grate per hour 86-3165 lb. 
Water evaporated, total ... ... *... 67038 - 455 Ib. 
he area eer 6703-845 1b. 
Do. per hour, from and at 212 deg. Fah.... 8201-742 Ib. 
Do. per lb. of refuse, actual... ... ... ... 1-553 Ib, 

Do. do, from and at 212 deg. Fah. 1-9 Ib, 


10 hours 
50 square feet 


910 square feet 
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Fig. 1—PLAN OF TWICKENHAM SEWAGE WORKS 


pipes there is a good coating of non-conducting material, 
and in the engine-house the pipes are also lagged with 
planished steel plate. All the steam valves were made by 
J. Hopkinson. and all the water valves by Glenfield and 
Kennedy. ; 
The boiler feeding is brought about by two 4in. by 6in. 
by Sin. Weir pumps. The water supply is obtained from 
a well by a Weir pump 8in. by 6}in. by 15in. through two 
of Mather and Platt’s pressure filters, each 3ft. in 
diameter, and having a maximum capacity of 4300 gallons 
per hour, up to storage tanks above the coal store. This 
pump is automatically controlled by floats in the tanks, 
being stopped or started according as the level of the 
water rises above or falls below a certain point. The 
exhaust steam from the boiler feed pumps, the water 
supply pump, and an electric lighting engine, which will 
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sntioned later on, is taken direct into a Webster | 

ied heater, and is utilised for heating the feed 

V P 

water. In this there 


ngine-house next claims attention. I 
are two sets of pumping engines made by James Simpson 
J Co., Limited, arranged in line along one side of the 
fo se. Each is of the triple-expansion three-cylinder 
Seiad type, with cylinders 9in., 14in., and 22in. 
Tiameter by 30in. stroke. The cylinders are fitted with 
Corliss valves arranged in the end covers, one admission 
and one exhaust valve being arranged at each end. 
These valves are operated from a central wrist plate, 
which is driven by @ triple excentric on the engine 
crank shaft, and are controlled by dashpots. The cut-off 
of the high-pressure cylinder is varied by the governor, | 
while that of the intermediate and low-pressure cylinders 
may be adjusted by hand while the engine is running, one 
motion operating the valves at each end. Steam heaters 
of the multiple tube type are fixed between the cylinders. 
The air pumps are of the vertical type, and are driven by 
links and beams from the low-pressure piston-rod cross- 
head. Jet condensers are employed. The engines are 
fixed to heavy beams which span the pump chamber. 
In this, at a level of 30ft. below the engine-room floor 
level, are fixed the pumps. These are of the single- 
acting ram type, and there is one pump to each cylinder 
of the engine, being arranged in each case vertically 
below it, the rams being connected by double rods to the 
The diameter of the pump rams is 17in., and 
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Height of delivery stand pipe above top 

OE MOOUNIR WOOEE 6 00s occ pe onc’ sca> AAO 
Average level of suction water below 

top of suction well pas vate “aie aa 
Average totalhead ... ... ... ... ... 42-28ft. 
Pump horse-power, less slip ... 
Gross feed-water used ... ... ... ... 
Drainage from steam pipes, &c. ... ... 152Ib. 


Net feed-water used... ... 7000 Ib. 
Total jacket steam used ... 1197 Ib. 
Jacket steam perhour ... ... ... ... 99-75]b. 
Jacket steam per pump horse-power per 

BONE. Coes) kdl mace os seconde dae aces 
Total steam used in cylinders E 5803 Ib. 
Steam used in cylinders per hour... 483-6 Ib. 
Ditto, ditto, per P.H.P. hour.. 17-81 Ib. 
Indicated horse-power ... ... ... ... 34-14 
Steam used in cylinders per I.H.P. hour 14-14 Ib. 
Jacket steam per I.H.P. hour ... 2-921b. 
Mechanical efficiency 79-52 per cent. 
Average vacuum... 27 -32in 


Average steam pressure at boiler ... 125 lb. per sq. in. 


The contract called for a steam consumption of 
23°90 lb. of feed water per pump horse-power per hour. 
The actual consumption on trial was, in the case of No. 1 
engine, 17°81 Ib. in cylinders; 3°67 lb. in jackets; total 
21°48 lb., which may be considered a very satisfactory 
result. In ordinary working the jacket steam would be 
in closed circulation returning direct to the boilers, or 
would be used for forced draught in the destructors, this 
being a feature in the installation. 

The slip, by the specification, was limited to 5 per cent. 
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Fig. 2—-PLAN OF PUMPING STATION AT TWICKENHAM 


the stroke, of course, 30in. An elevation of engines and 
pumps is shown in Fig. 3, and in a future issue we 
propose to give drawings of the plant. 

The speed of the engine is under the control of an 
adjustable governor, as above mentioned. This acts on 
the cut-off of the high-pressure valves, and is so designed 
that the speed of the engines can be easily regulated 
from a minimum speed of 15 revolutions per minute to a 
maximum speed of 30 revolutions. At the latter speed 
the output of each engine is 3,000,000 gallons of sewage 
lifted through an overall height of 50ft. in the twenty- 
four hours. 

The engine-house and the whole of its contents have 
been most excellently designed and constructed. The 
engines and the pumps are of that first-class finish which 
Is associated with the name of their makers. Certainly 
the engineers have not erred on the side of low power, 
and the plant would do more than it is actually called 
upon to perform in the ordinary way. It is to be re- 
membered, however, that portions of the Twickenham 
Urban District Council’s area is by reason of its position 
liable to flooding, and no doubt this fact was taken into 
consideration when the plant was designed. 

The two pumping engines had before acceptation to 
fulfil guaranteed requirements as to steam consumption, 
speed, and capacity, these to be ascertained by two 
Separate trials. The trials took place at the end of 
March, and they were satisfactorily completed—in the 
case of No. 1 engine on the 24th March, and in the case 
of No.2 on the 26th March. We reproduce below the 
figures obtained with No. 1 engine :— 


Test of Pumping Engine No. 1. 


Date of trial 24th March, 1908 


Time of start 9 a.m. 
Time of finish 9 p.m. 
Duration ... ... 12 hours 
Counter, at start 1,343,388 
Counter, at finish 1,365,233 
Total revolutions eae 21,845 
Revolutions per minute ... ... ... ... 30-34 
Total gallons pumped per displacement 1,605,935 
Gallons pumped per minute, ditto ... 2230-4 
Ditto, ditto, less 5 per cent. ... 2118-9 
Ditto pumped per 24 hours 3,051,216 


|a plant as anyone might wish to have. 


The test made on No. 2 engine was under this, the figures 
l g 8 
being as follows :— 


No. 2 Engine. 


Counter of engine at start of test, 3 p.m. ... ... 977,413 
9 tinish (tanks full) 5.15 p.m. 981,664 
Total revolutions 4,251 


Three plungers, I7in. x 30in. - "73-5 gals. per 
rev. 4251 x 73-5 = 312,448-5 total gals. 


139,794-5 gals. 


159,526-9 gals. 





299,321 -4 
312. 448-5 
299,321 -4 


Total gale... cs. sco 
Total gals. calculated from revolutions of engine.. 
measurement of tanks 





Difference ... fee 13,127-+1 
ee ee 

Ordinarily the water for condensing is obtained from the 
well mentioned above, but if necessary the final effluent 
from the contact beds may be employed for this purpose. 
Fixed to the side of the engine-house is a vertical scale on 
which are marked Ordnance Datum, Thames high-water 
mark, sewer invert, level of delivery channel, kc. A float 
rests on the surface of the sewage in the suction well, 
and is connected to a pointer travelling up and down this 
scale. The man in charge of the pumps can therefore at all 
times see from this scale the position of affairs as regards 
water level. We may mention that the sewage sump 
well is entirely roofed in, and its roof made water tight, 
so that the pumps cannot be flooded. What little liquid 
escapes through the glands of the pumps is led to a sump 
and can be removed by a small auxiliary pump when 
required. 

The engine-house equipment is completed by a small 
engine and dynamo, which is used for lighting purposes, 
and an overhead crane, the whole forming as complete 
The Council 
certainly is fortunate in having at hand: the whole of the 
fuel it requires as well as its water. The clinker as it is 


| produced is raked from the destructor furnaces and taken 
| in trucks out into the clinker yard. Here it is quenched, 
| and if necessary broken up into convenient sizes for use 





in the contact beds, for which purpose it is now being 
employed. In time to come a storm-water bed of about 
an acre in area is to be formed in the position indicated 
in Fig. 1. This will also be filled with clinker, but at 
present it has not been considered necessary to con- 
struct it, 

We shall have occasion in a future issue to deal at some 
length with the sewage disposal portion of this plant, but 
we may here briefly indicate the general outlines of the 
process adopted. The delivery of the sewage is into the 
channel A, which is provided with sluice valves B and C. 
Ordinarily both of these are closed, but C can be opened 
to give access to the channel F leading to the filter beds 
or to a series of aérating slopes, and if B be opened the 
sewage is led direct to the channel E feeding the settling 
tanks. In ordinary working, however, the sewage is led 
through sluice valves to the detritus tanks D D, which 
can be worked separately or together, and the efiluent 














Fig. 3—PUMPING ENGINES 


from which passes to the channel E and thence to. the 
settling or sedimentation tanks, which are numbered 
from 1 to 11 on the plan Fig. 1. The delivery from these 
is into the channel F, which goes along to and then 
branches off to the left between the two sets of filter beds. 
Those at the top of the engraving numbered from 1 to 6 
are at a level which is 5ft. higher than those which are 
numbered from 7 to 12, this being done in order to pro- 
vide for double contact. The far left end of the channel F 
ends in an overflow weir, the discharge from which is at 
present on to land, but will in future be on to the storm- 
water bed. We hold over further particulars of what is 
an exceedingly interesting disposal plant till a future 
issue. The engravings on page 586 and herewith will 
serve to give a good general idea of the plant as a 
whole. 





THE ITALIAN RAILWAY SERVICE. 


ON and from the ist of June the time on the Italian Rail- 
ways, especially between Rome and Naples and the North, 
was greatly improved, the jourrey between Rome and Turin 
and Milan being reduced by fully two hours. This has been 
made possible only by the large provisions which have been 
made during these last two or three years in the increase and 
improvement of the rolling stock, the strengthening of the 
permanent ways, and the improving of the material and of 
thelinesthroughout. The first results of the quiet but strong 
policy of Comm. Bianchi are thus beginning toshow. Mention 
was made in the issue of April the 3rd this year of the large 
expenditures decided or under consideration for the Italian 
State lines. These, which amount to a total of some eighty 
million pounds, include the construction of new lines and the 
improvement of old ones; large acquisitions of stock have 
been made, and include some 1500 new locomotives, 2000 
corridor carriages, and over 25,000 trucks and wagons; and 
complete projects are ready and will be put shortly into 
execution relating to the new large termini and railway 
accommodations in Milan (for which the total expenditure 
will be over four million pounds); and Naples (where over 
two million pounds will be spent); whilst Turin, Florence, 
Mestre and Venice, Rome, and other large stations will 
also come in for very large sums. As this vast scheme 
of reorganisation proceeds, the service will still further 
improve. Minor details also, which are nevertheless 
of great importance for the comfort and the safety of passen- 
gers and their belongings, are meeting with full attention. 
A special luggage police, to cope with thefts of luggage, has 
been established, and is giving excellent results. Special 
toilet carriages and, in winter, special boiler carriages to 
raise additional steam for heating, will be added to each 
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express train. The electrification of all the mountain lines 
with many tunnels is under consideration, and, in the mean- 
while, liquid fuel is being adopted on some of such lines 
where the smoke is unbearable. 

Great facilities in the way of cost have been afforded to 
passengers with new differential tariff, while equally impor- 
tant reductions and facilities are being considered for goods 
and freights. The trains are now keeping time, and the 
number of trains on the lines is increasing, while the time 
for the different journeys is improving. 

The Government, the Parliament, and the country at large 
have been instrumental in giving a strong impulse to this 
improvement of the service, and in granting funds almost 
without limits. A wrong man at the head, however, would 
have frustrated the greater part of these efforts. What is 
more striking still is that, while with the old private com- 
panies the rules and regulations were numberless, useless, 
and tiresome, one of the first thoughts of the new State 
officials has been to do away with all that might interfere 
with or annoy passengers, as was formerly the case; and 
already new rules are in force, or are being considered, with 
a view to a greater comfort, and freedom of traffic, and to a 
more speedy service throughout. In a country where 
bureaucracy—especially in all the State administrations—is 
still dominant, praise is frankly due for this to Comm. 
Bianchi, who, being a man of large and open views, as well 
as of a great knowledge of railway management, and of a 
strong will, is gradually re-establishing the management of 
his large and important system upon a sound industrial basis. 








POWER TRANSMISSION LINE POLES. 

THE transmission lines of the Great Western Power 
Company of California work at the enormous pressure of 
100,000 volts, and another remarkable feature about them is 
that they are eventually intended to carry the current a 
distance of nearly 1000 miles. Special galvanised steel poles, 
which are being supplied by Messrs. Milliken Brothers, 
of 11, Broadway, New York, are being used for the 
line. One of the poles is shown in the accompanying illus- 
tration. From it it will be seen that the poles are designed 
with three cross-arms, each of which carries wires fastened 





























LINE POLE FOR POWER TRANSMISSION 


suspended insulators on the outer ends, there being thus 
six wires in all. The tops of the poles carry a guard wire. 
The underside of the lowest cross-arm is 51ft. 2in. above the 
ground level, and the second cross-arm is 10ft. above the first 
and the third 10ft. above the second. The extreme top of the 
pole where the guard wire is carried is 5ft. lin. above the 
bottom of the highest cross-arm. In the case of the trans- 
mission lines carried by the two upper cross-arms, the 
distance between the lines in a horizontal plane is 17ft- lin., 
while vhe wires carried by the lower cross-arm are 18ft. lin 
apart. This makes all the wires 6ft. 5in. distant from thenearest 
part of the pole proper, measured in a horizontal direction. 
The bottom of the poles at the ground level occupy a base of 
17 square feet. The stub ends of the poles, or the portions 
which are buried in the ground, are separate pieces of steel 
6ft. long. The poles proper are constructed entirely of 
structural steel shapes. There are many duplicate pieces, 
thus making it a simple matter to put the poles together in 
the field. We are informed that very complete and care’ul 
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tests of the strength of these poles were made before the 
regular manufacture was started. The poles under test were 
erected on an immovable concrete foundation, and the stresses 
were applied by means of hanging weights. In this way the 
amount of load and deflection was easily determined. We 
are informed that when in vertical position these poles have 
been tested to stand, with a proper margin of safety, a 
horizontal pull of 10001b. at the top and 2500 1b. at each 
of the three cross-arms ; in other words, a total stress of 
85001b. The cross-arms have also been tested to suspend a 
weight of 10001lb. at their extreme ends, and any one to 
withstand a horizontal pull along the line. of 3000 Ib., this 
pull also being applied at the extreme end. The poles are 
being manufactured at Milliken, Staten Island, where 
arrangements have been made in the bridge and structural 
shops for producing this class of work. - As all the material 
except bolts and nuts is galvanised by the hot process before 
shipment, and after all the shop work has been done. A large 
galvanising department has been added to the plant, which it is 
claimed possesses the largest galvanising bath ever constructed. 
It is capable of taking pieces over 30ft. m length at a single 
dipping. The poles are put together with bolts, andto reduce 
freight charges they are shipped in pieces. The poles when 
put together are stiff enough to stand being erected in one 
piece, thus obviating the necessity of erecting them piece- 
meal from the ground upwards. They are spaced 750ft. 
apart. 








A NEW STEAM WAGON. 


A NEW type of steam wagon which possesses some novel 
feacures has lately been put upon the market by Mann’s Patent 
Steam Cart and Wagon Company, of Leeds. It is illustrated 
in the above engraving, and we also give below a drawing 
showing the general arrangement. The wagon is constructed 
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a flat top instead of a round one, in order to bring it 
sufficiently close to the top of the fire-box to permit the two 
being riveted together with the insertion of an ordinary 
fire-hole ring. This allows the driver both to see and to poke 
his fire, which is not possible with the ordinary internal firing 
tube. A large dome is riveted on the flat part of the barrel, the 
lower portion being intended as a continuation of the water 
space of the boiler, whilst the top portion affords space for 
the steam. The dome is fitted with a dished cover secured 
with studs, and it permits access to the boiler for examina- 
tion and scaling. The increased height of the working water 
level, we are informed, ensures the water level being above the 
fire-box and the front of the top row of tubes when going up 
or down hill. The working pressure of the boiler is 200 1b. 
A large tank is provided which carries 112 gallons of water. 
The engine is of the compound horizontal type and it 
works in an oil bath. The high-pressure cylinder is 3{in. in 
| diameter and the low-pressure cylinder 6gin. in diameter, 
| The stroke is Gin. All gearing is of cast steel. There are 
| two travelling speeds, viz., 8 miles per hour and 34 miles 
per hour. Compensating gear is used for turning corners, 
| there being a total absence of pitch chains. A simple 
steering gear is provided, consisting of a worm acting directly 
| into a quadrant on the fore-carriage bracket. Reversing is 
| effected by the firm’s patented excentric reversing gear, which 
| is capable of being notched up and can thus be utilised as an 
| extra brake. The pump is of gun-metal, having phosphor 
| bronze valves. It is continuous in its action, and the feed to 
| the boiler can, we are informed, be regulated to a nicety. 
| There is also an auxiliary injector for supplying the boiler 
| when the engine is standing. 
The main axle springs are 4ft. long, but still further to 
| reduce the vibration, and to make these wagons suitable for 
carrying delicate articles upon steel tires at 8 miles per 
hour, there is a second set of springs between the main 
channel girders and the platform. The cost of upkeep of 



































Moin Channel Girders t / ‘ 





Water Tank 











4 Z 
bb 7 SECTION THROUGH 


i ew BOILER|4 HOPPE, 
Rocking @rate 




















rs b 


| 





STEAM MOTOR WAGON 


to carry a load of two tons and to travel at eight miles per | 


hour with metal tires, and twelve miles per hour with rubber 
tires. Stoking with a shovel when travelling at these speeds, 
the firm point out, is apt to occupy too much of the driver’s 
attention, and to obviate this hand firing is dispensed with 
altogether whilst the wagon is in motion. It will be seen 
from the illustrations that a coal hopper is fixed directly over 
the fire-box. The lower part of the hopper is tapered, and 
the hole in its bottom can be opened or shut off by a slide 
worked by a hand lever. Beneath this slide there is a short 
tube forming a receptacle of sufficient capacity to hold a 
charge of fuel. This receptacle is provided with a door, which 
can be opened by the driver when desired, for firing when 


standing still, as explained belew. This door is formed likea | 


grid or grate, so that whilst retaining the fuel it also enables 
the driver to see through the firing hole. The lower part of 
this receptacle or tube is provided with a second slidé for 
opening and closing the fire-hole. On opening the top slide 
the fuel from the hopper falls into the tube or receptacle. 


The top slide is then closed and the bottom one opened, thus | 
The bottom | 


allowing the charge of fuel to fall into the fire. 
slide is then closed, and when it is desired to fire again the 
operation described is repeated. When the wagon is standing 
the driver can use fuel out of the bunker in front of him by 
opening the bottom slide and hinged front of the firing tube, 
thus reserving the fuel in the hopper for travelling. 

The boiler is of the locomotive multitubular type, but has 


india-rubber tires upon macadamised roads in winter when 
carrying heavy loads is such a serious expense that the 
advantage of using double springs as an alternative is at once 
apparent. The approximate length of the wagonis 15ft. 6in., 
and width 5ft. 6in. Its net weight is three tons. 





THE InstiITUTION OF Civit. ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—On Thursday, June 11th, a visit will be paid to 
the new hump and sidings belonging to the Great Central Railway 
at Wath, and some special three-cylinder engines used for heavy 
works will be inspected. The party will leave Leeds by the Mid- 
land train 12.25 p.m., changing at Cudworth and arriving Wath 
1.52. Convenient trains leave back at 3.34 and 5.13 p.m. 


LoNDON AND SourH-WEsTERN Houmay Guipe.—The London 
and South-Western Company has just issued its ‘Official Illus- 
trated Guide and List for 1908.” Several new features are included 
in the publication, which is the tenth of the series. A map pre- 
pared to scale shows the main and branch lines of the railway, the 
channel and ocean routes from Southampton and Plymouth, and 
the extensive section of Northern France accessible by the com- 
| pany’s steamship services, A subsidiary map clearly indicates 
| the connections in London and the suburbs between the South- 
| Western and other systems, and a second inset illustrates the 
| existing facilities of travel between Plymouth, Tavistock, Calling- 

ton road, and Yealmpton—a charming district which is now 
yearly attracting a large number of visitors, 
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PORTABLE PETROL-ELECTRIC GENERATING 
SET. 

A COMPACT portable electric generating set, in which the 
motive power is petrol, has been introduced by Electromotors 
Limited, of Openshaw. It is illustrated in the accompany- 
ing engraving. It was designed for the use of a travelling 
cinematographic show, and consists cf a strong road cart 
with a substantial wrought iron top carried on springs from 
the axles. Angle iron columns were erected on it, which in 
turn carry a sheet iron roof. Round the body of the cart, as 
wil be seen from the illustration, are large shutters arranged 
with stay-rods to hold them open during the time the plant 
is running. When not in use the shutters can be closed and 
locked, and they then form a weather-tight case suitable for 
travelling by road or rail. The overall height was restricted 
to such dimensions as to allow the vehicle to be carried on an 
ordinary railway truck as showman’s luggage. On the 
wrought iron table is a baseplate carrying the dynamo, to 
which is direct-coupled a three-cylinder petrol engine. The 
output of the dynamo at full load is 7 kilowatts at 100 volts, 
and 1000 revolutions per minute, and, we are informed, that 
on test the cost of petrol consumption per unit ran out at a 
small fraction over 2d. On the engine shaft, at the opposite 
end to the dynamo, is fixed a pulley, which drives the fan for 
cooling the radiator, separate water tanks being dispensed 
with. At the opposite end of the cart a small switchboard is 
mounted with instruments, switches, fuses, a pilot light and 
a regulator, making a complete plant of it. To prevent 
fatigue of the springs, loose wood chocks are inserted between 
the axle and the frame when the engine is running, and these 
are tightened up by wedges. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents. ) 








THE TRAINING OF FOUNDERS. 


SIR, If our country is ever.to possess a larger number of fully 
qualified founders from which to make selection, and out of which 


will grow a fuller perfection of managerial strength, the young | 


founder's initiation into the art, his aptitude, the method and 
duration of training, and the general encouragaments which 
— ee him must all be considered at the outset of his 
lie 8 Work. 


Hitherto the young founder's training has been an effort void of | 


all method. Usually twelve months or less have been spent at the 
core bench, then a transfer has taken place to the moulding floor, 
and again, in some instances, he has been prematurely bustled 
into a money-making factor, which has not always been to the best 


interest of the lad, the master, or the trade in general. To my | 


mind such training is totally inadequate to meet present-day 
requirements, with its rapid scientific on-march of mechanicals, 


from whence shall come the future supervising staff—foundry | 


managers and 


po foremen. Germany and America are on the 
rt. 


Shall not the Briton be also, not from a competitive 


standpoint, but as an essential to a higher standard of individual 


qualification as foundrymen ? 

Some improvement in training is, | am convinced, necessary, 
and | Suggest the following system. Here is the lad’s first 
appearance into the foundry. He should spend the first few days 
observing, and the second week be placed at the core bench, where 
he should remain and receive every encouragement and facility to 
develop in this particular art. He should be questioned by his 
on or perhaps the manager of the foundry occasionally, as 
aa is methods of core making. His replies should be given in 

niting, and retained to test his comparative growth of knowledge 


and also to supply the necessary information as to his aptitude to | 


+ waa After serving twelve months at core making—sand 
fan eg he should be transferred to the moulding floor, where 
and yee three months he should be employed alone on small 
Sek a a Naportant work. The second three months he should 
saeaae or the guidance of a good moulder, and the third three 
“_" Fo moved to other employment on a different class of 
ini or the fourth three months he should be put with another 


classes : : r : 
classes of work, and he will receive a: variety of ideas from the 


various men worked with. This would prevent.the possibility. of | 


falling into a stereotype method of working. On entering his third 


Lined os should be employed for the first six months alone, and | 
one of the most qualified moulders for the remaining six | 


i of his year. He should then promise well to make a 
“le man, providing he possesses the necessary aptitude. In 


This changing would instruct the lad in the different | 


addition to this, however, it would be as well that from the 
commencement of his second year he should spend one 
week in every quarter, either at the cupola, crucible, or other 
furnaces, and discharge his duties as though he were an 
ordinary furnace workman. Of course the physical strength of the 
lad must be considered. This system of training would familiarise 
him with the metallic side of his work, and would place at his 
disposal a golden opportunity of developing knowledge obtained 
at evening classes, The subjects that should form the basis of his 
studies at the evening classes should be drawing, chemistry and 
metallurgy, and if his term of apprenticeship should cover a 
period of seven years he would have had furnace experience of 
twenty-four weeks—six months, and this, with the experience 
gained under the theoretical and practical conditions, should 
result in a very fruitful issue. This method I feel to be one of 
extreme importance. Of course, one cannot too highly appreciate 
the general laboratory training of the many scientific centres, but 
without fuller means of developing their already possessed know- 
ledge, the laboratory training gained at such centres is altogether 
too inadequate to fit the upgrowing founder for the many oppor- 
tunities awaiting the aspirant to the position of foundry manager, 
&e. j 

I am not reflecting or speaking disparagingly.of the large army 
of supremely qualified moulders whose produetions of some of the 
finest achievements in founding stands out as‘a’memorial to their 
skill, and whose ability has been and is to-day- equal to the many 
demands made upon them. Yet I think at-would not be an 
exaggeration to say there is still.a very great number whose 
cupola, crucible, and other furnaces-practi¢e“has been narrowed 
down wo the lowest possible limit ; and this gould not have been 
the fault of the men, but the need of a higher and standardised 
method of training. I know that many. firmsare.very strenuously 
helping on the apprentice, but I believe a fuller standardised 
method enforced on the entry of the lad, and carried out during 
his term of apprenticeship, would place the foundry commerce of 
our country in the proud position of putting ~its finger on the 
much-needed and sought-for quantity—the happy medium—that 
is the combination of qualities, the qualified scientific practical 
founder. 

As one who for many years has had charge of foundries manu- 
facturing important productions, I have for a long time felt the 
importance of a higher foundry idealism, and recognise that if the 
rapid engineering developments in all its branches are to be fully 
coped with, deeper thought, finer appreciation of art, and a closer 
relation to science are necessary to keep touch with the growing 
intricacy of the trade. If some method of the kind suggested for 
the training of foundrymen were adopted, the outlay in time 
would be remunerative, the trade elevated generally, and our 
country proud of its advanced possessions, F. G. PENNY. 

June 2nd. 


THE CRUISER PROBLEM. 


Srr,—In an interesting article on this subject in THE ENGINEER 
of April 17th it is mentioned that the immense cost stands in the 
way of the construction of the ‘“‘ battleship-cruiser” such as is 
advocated by me, and which is defined as a ‘“‘ battleship made 
extra large so as to secure increased speed without any sacrifices.” 
| I wish to point out that although it is undeniable that the cost of 
| such ships is immense, it need not be so great as would appear at 

first sight Moreover, I believe that for the same money a greater 
total fighting strength can be obtained by the adoption of this 
type, and that hence the cust ought no longer tostand in the way. 
By attaching toa fleet of ordinary battleships a squadron of 
| such faster battleships, it appears that the element of high-speed 
is provided for as far as battleships are concerned, and the ordi- 
nary battleship may then safely be given a more moderate speed. 
Thus, for instance, it would appear that if at the present time we 
give the battleship proper a speed of 20 knots and the high- 
speed battleships a speed of 25 knots, constructing, say, one 
fast ship for every four or five of moderate speed, we should 
obtain a combination which, both tactically and strategically, 
would be more efficient than a fleet consisting of one uniform type 
of 21 to 22 knots speed, accompanied by a number of armoured 
cruisers of somewhat doubtful strength. The difference in cost 
would probably not be excessive even for the same total number of 
ships. 
in order to keep the size of battleship cruisers within reasonable 
limits, it seems that, without detriment to the essential qualities 
of such vessels, weight might be saved by using small tube instead 
of large tube boilers, whereby probably about 25 per cent. might 
be saved on the weight of the boiler plant; and, further, by the 
exclusive use of oil fuel probably about 20 per cent. might be 
| saved on the weight of fuel, as compared with. the use of coal. 
Whatever objections may be raised to the introduction of these 
features in ordinary battleships, these objections would have 
far less weight in a smaller number of high-speed battleships. 

If the choice lies between sacrificing either a part of the pro- 
| tection or a part of the armament in order to obtain higher speed 
| than the ordinary battleship, it seems far better to follow the 





former course than the latter. The battery is the raison d’étre of 
the fighting ship, and the battery which is deemed necessary 
for fighting in the line shovld, therefore, on no consideration be 
reduced, 

The question remains, does the advantage of increased mobility 
outweigh the loss by a reduction in protection ! 

While it is conceded that the higher speed will enable the ship 
under certain circumstances to gain tactical or strategical advan- 
tages, it is certain that by reducing the protection we sacrifice 
the ability to stand hard and long-continued fighting. Now, ina 
ship destined to fight battleships in fleet action, this latter quality 
must be considered fundamental, and should not be sacrifived for 
one of problematic utility. 

It seems, therefore, unwise to reduce armament and protection 
in battleship cruisers below the standard which at any given time 
is adopted for the battleship, and an increase in size remains as 
the only satisfactory way of obtaining higher speed in this class 
of vessels. 

June 2ad. WILLIAM HovcGAArD. 


STANDARDISATION. 


Sir,—Let me assure ‘ Prior Lien” that, as my name testifics, I 
belong to the great clan which has to pay for the fads of 
untechnical politicians, for the ‘‘ Policy of Goliath,” for the 
‘*Hightlyer Policy ” (and would hand over the stakes without 
demur when earned), or other generally injudicious disbursements 
of public money due to not conducting our public services on 
commercial lines ; there being a general assumption that what is 
good enough for commerce is not good enough for war, in matters 
mechanical. 

‘“‘Ginger-beer” machinery was merely a text ; the parable, with 
various renderings of the text, later. As to cooling machinery, I 
am aware that there are officia Ichoices, but regard these as born 
of timidity and inexperience rather than of the commercial 
users’ knowledge. I am surprised that the simple ammonia 
process is not more favoured, seeing its ramifications commercially, 
and itsgreat safety. To me it does not matter whether I am to be 
asphyxiated by CO, or other gas. But I would prefer that system 
which first warns my nose, especially if serving in a ‘‘ Maine,” or 
** Mikasa.’ 

**Prior Lien” shows that standardising, in so far as warships’ 
machinery is concerned, should imply standard designs. These 
should emanate from the purchasers, the Admiralty. But the 
Admiralty officials have never designed engines, the few which 
have been built in our dockyards being designed there. There 
are many Admiralty standard designs of details, principally in gun- 
metal, but these are seldom supplied with purchased machinery, 
rival designs being often favoured at a greatly enhanced cost. A 
visit and notation of names of makers of such, as well as of other 
larger matters, would show a repetition of lucky names. It is the 
repetition of the same names in ship after ship which prompts me 
to advucate economy by giving all a chance to compete ; toabolish 
favouritism under the so-called plea of standardising, in fact, for 
J am 

A. PAYER. 


THE PITTING OF PROPELLER BLADES. 

Sir,—Referring to this pitting as described by you in your issue 
of 22nd May last, I attribute this more to the shape of the blade 
than to corrosion or faulty casting. 

To explain what the shape of the blade has to do with it, a series 
of bending moments of the cross sections of the blade from the root 
to the tip should be set out as abscissa on a base line, when on 
drawing a fair-line through these points it will be seen that instead 
of the gradually decreasing height required for a uniform loaded 
beam, the height will increase from the root to a maximum some 
distance away before tapering down to the tip. 

The result of a beam of this shape must be that any bending 
is located to a point near the root. 

To make matters worse, ia a propeller blade the globular shape 
of the boss locates this bending strain still more so to a point about 
the middle of the width of the root. 

The parts of the blade that extend lower down the boss may 
actin such a manner as to increase the strain at the centre ; in other 
words, the root of the blade would get a better chance if the boss 
was cylindrical instead of globular. As it is, an unfair amount of 
the strain is thrown upon the very part where the mysterious 
pitting takes place, destroying the outer layers of the metal, and, 
in my opinion, causing the apparent pitting. 


Flushing, June Ist. W. H. MarTrIN. 


LONDON BALLOON COMPANY. 


Srr,—The London Balloon Company of the Royal Engineers has 
attained the percentage of its establishment requisite for its recog- 
nition by the War-office as a formally constituted unit, and appli- 
cation for such recognition has accordingly been made. 

There are still vacancies for drivers and sappers—the latter 
should be men with mechanical training or inclination, and, if 
practicable, with some knowledge or experience of balloon or man- 
lifting kite work. 

The Press has already been of great assistance in the difficult 
task of enrolling men for this corps, specialising in a rather 
unusual science, and we again ask your kind co-operation by a 
brief notice to your readers that the company is now on an active 
footing, and that to gain the most advantage from the training 
the establishment should be fully made up without delay. 

ecruits are still wanted, and as there is a great deal of leeway to 
make up in England in organised aéronautical work, any assistance 
you can give will not only help us, but will promote the science of 
aéronautics generally. Full particulars can be obtained at the 
headquarters of the company, Regency-street, Westminster, 5. W. 
June 4th. H. E. Horrorp. 





CENTRAL TECHNICAL COLLEGE: STUDENIS’ DINNER. — The 
third year students of the Central Technical College are holding 
their annual dinner at the Gaiety Restaurant on Thursday, June 
18th, at 7.30. All old Centralians are cordially invited to attend. 
Professor Dalby has consented to preside. Tickets may be 
obtained from the Hon. Secretary, Mr. C. H. Russell, Ingram 
House, Stockwell, 8S. W. 

MANCHESTER ELECTRICAL EXHtBITION.—The building for this 
Exhibition, which is to be held on Platt Fields, Wilmslow- 
road, Manchester, from October 3rd to 31st next, is being erected 
by Messrs. Devonport, Sons and Co., Birmingham. It measures 
500ft. long by 186ft. wide and 40ft. high, and is therefore larger 
than Olympia. The tollowing is a list of the firms which have 
taken space up to the present:—Ediswan, Ferranti, Limited, 
Electromotors, Limited, Westinghouse Manufacturing Company, 
Limited, General Electric Company, Limited, Lancashire Dynamo 
and Motor Company, Siemens Bros. Dynamo Works, Drake and 
Gorham, B. and S. Massey, Frank Pearn and Co., Limited, G. 
Harland Bowden, Nalder Bros. and Thompson, Evershed and 
Vignoles, Manchester Corporation, Lancashire Power Company, 
Adams Manufacturing Company, Limited, Bray, Markham, and 
Reiss, Limited, Joseph Stubbs, George Richards and Co., J. Shaw 
and Son, J. Hodgkinson, J. Hopkinson and Co, ‘The Exhibition 
is under the patronage of the Institution of Electrical Engineers, 
the Municipal Electrical Association, Manchester Chamber of 
Commerce, and the National: Electrical Manufacturers’ Associa- 
tion. Arrangements have been made with the Electricity Com- 
mittee of Manchester to supply electrical energy, direct current 
at 200 volts for lighting and 400 volts for power, and alternating 
current, three-phase, at 400 volts. The secretary is Mr, Walter 
Davenport. 
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HORSE-POWER STEAM TURBINE 














12,000 HORSE-POWER TURBINE. 


IN our issue of May 22nd we gave sectional drawings of a 
12,000 horse-power steam turbine which Signor Franco Tosi, 
of Legnano, has constructed for a central station in Buenos 
Ayres. We now give an illustration of the plant reproduced 
from a photograph recently taken. In the issue referred to, 
full particulars of this large engine were given; we will 
therefore only briefly recapitulate the leading features. The 
engine is of the Parsons type, fitted with a low-pressure 
balancer of the Fullagar type. At normal load it develops 
12,000 horse-power, but for a period of two hours the power 
can be"increased to 14,200. Steam is supplied at a pressure 


COLWYN BAY SEWAGE WORKS. 


IN our issue of November 1st, 1907, we described the 
installation of gas engines and sewage pumps manufactured 
by the Campbell Gas Engine Company, Limited, of Halifax, 
which it had erected at Colwyn Bay. This plant is 
believed to form the largest gas-driven sewage pumping 
station in this country, and in the article mentioned we 
stated that the machinery was to be tested for efficiency and 
economy at the end of a nine months’ period of maintenance. 
Penalties were to be imposed if the consumption of gas 


exceeded 14°5 cubic feet per brake horse-power per hour, and | 


a bonus was to be given for every cubic foot, or part of a 














Fig. 1—AIR PUMP 


of atout 176 lb. per square inch, and is superheated to 800 deg. | cubic foot, which was obtained below this figure. 


Cent. The turbine makes 760 revolutions per minute, and is 
direct coupled to a Brown-Boveri alternator giving a three- 


phase current at 12,000 volts, and a frequency of 25 with | 
cosine  0°8, and is provided with a 200 volts exciter directly | 
coupled to its shaft. The total weight of the plant, including | 
the turbine, condenser, and alternator, is just over 369 tons. | 
Fig. 1 is an engraving showing the air pump, which consists | 
of two double-acting cylinders placed vertically which work | 
in parallel. In the two-page Supplement, given on May 22nd, | one meter and from that to the other, the mean of the | 
registrations being taken as the actual consumption ; after | 


we gave sectional drawings of the plant. 
claims made for this 
invariable, even after lengthy running. 


One of the chief | 
pump is that the vacuum obtainable is | 


These 
tests have been recently carried out on behalf of the consult- 


ing engineers and the Colwyn Bay District Council by Mr. | 


Henry Adams, of 60, Queen Victoria-street, London. 


To ensure accuracy in the results the following apparatus | 
was employed :—Elliot Brothers ‘‘ Simplex ’’ indicators for | 
| obtaining gas engine diagrams; Junker’s calorimeter for | 
obtaining the heat value of the gas; two gas meters to | 


register the consumption, the gas being passed first through 


the trials both meters were tested for accuracy and ‘found 
correct ; and Harding’s revolutions counters to register the 


revolutions of the engines and pumps. The reservoir into 
which the pumps delivered had been calibrated for every inch 
of its depth, and its capacity obtained. Electric recorders 
were used to record the height of the sewage in the reservoir, 
and these in turn were checked by a fixed indicator. 

The plant consists primarily of two gas engines, each 
of 34 brake horse-power direct coupled to vertical treble ram 
pumps 18in. diameter by 18in. stroke, and two gas engines, 
each of 65 brake horse-power, direct coupled to vertical treble 
ram pumps 26in. diameter by 20in. stroke. The tests con- 
sisted of a six hours’ run of each engine and pump to prove 
the actual delivery of the pumps, and the guaranteed con- 
sumption of gas per 1000 gallons of sewage lifted. After- 
wards each engine was disconnected from the pumps and run 
under a brake at full load for four hours to prove its brake 
horse-power and gas consumption. The results of the tests, 
as supplied to us by the makers, are tabulated below :— 


Engin 8. 





§ | S Set Set 
No. 1, | No. 2, | No. 3, | No. 4, 
|No. 4645|No. 5143 No. SOASINo. 4ode 
Tests. 
67°87 | 68°7 
160°48 | 165 
545°84 





| Bra ke 


Mean B.H.P. produced mae 34°87 
Mean revolutions per minute * } 
Mean British thermal] units of gas 
Mean actual consumption of gas in 
cubic feet per B.H P. during tests, at 
variable temperature, pressure, and 
calorific value ie og aa 
Mean consumption of gas in cubic feet 
per B.H.P. during tests, reduced to | 
standard of 620 B.T.U. previous to 
any correction made for temperature 
a RE aretaer 
Mean cubic feet of gas used per B.H.P. 
reduced tostandard temperature and 
DE an Spe se. Wwe ue eet ee 
Guaranteed ditto .. .. .. .. ..] 
Quantity upon which bonus is to be | 


16°49 

13°37 | 14°43 12°89 
| 

12°27 

14°50 

2°23 





12°65 | 13°8 
14°50 | 14°50 


1:84) 07 





en oe xe 


Pumps. 


No. 4, 
three 
26 gin. 
x 2bin. 
pumps. 


No. 3, 
three 
26y/gin. 
x 26in. 


pumps. 


No, 1, 
three 
18in. 
x 18in. 

pumps, 


-| 28°62 
28° 

216°8 

200°0 


three 

18in. 
x 18in. 
pumps. 
Mean revolutions per minute 
Specified maximum ditto .. .. .. 

ean delivery cubic feet per minute .. 


| Specified ditto hed iy ye 
Mea x 9968 to 





an gallons per revolution 
equal 6°23 ceiias on 
| Slip eat tts ee ek See Da’ 
Mean B.Th.U. of eh we rae, lanl 
| Guaranteed consumption of gas per| 
| 1000 gallonslifted.. .. .. .. ..| 
| Mean actual consumption of gasduring 
| test, at variable temperature, pres- 
| sure, and calorific value, cubic feet | 
| per 1000 gallons SEAS SPE. de =; | 
| Mean consumption of gas in cubic feet | 
per 1000 gallons reduced to standard | 
| Mean a of gas in cubic teet | 
per 1000 gallons during test, reduced | 
to standard of 620 B.Th.U., but no 
correction made for temperature and 
POON sik os 50 Seo ek ea, oe 3551 


47°19 
4-44° 
504°53 
4°50 
4364 4°454 
3°487|  3°612 








3062) 3°812 


——— 








TE new fog signal station erected at Flamborough 
Head was informally opened on May 20th by Mr. T. Matthews, 
| chief engineer to Trinity House, to whose design and supervision 
| the whole structure has been erected, 
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BRAKE TRIALS ON THE NORTH-EASTERN 
RAILWAY. 


+ ON Thursday last the North-Eastern Railway Company 
cut an interesting series of tests of the Maximus 
The trials were held on a stretch of road about thirty- 
s long, between Newcastle-on-Tyne and Alnmouth, a 
f which is given in the accompanying diagram— 
The train on which the tests were carried out was 


carried 
brake. 
five mile 
profile ° 
Fig. 3. 





is being used in conjunction with both of the well-known 
railway brakes, and by its means a variable pressure is applied 
by the brake blocks on the wheels. It is, of course, well 
known that the coefficient of friction between the brake 
blccks and tires varies with the velocity, and unfortunately 
unless some special means of varying the pressure, such as 
this system introduces, is provided, the retarding force 
becomes greater as the necessity for it becomes less. With 
the heavy trains and higher speeds now in use any invention 


levers F F, the rollers M M are held on the crowns of the 
cams LL. When any movement of these levers takes place, 
however, the truss beams P P, to which the cams L are 
attached, move upwards or downwards and the relative 
positions of L and M are changed, effecting a separation of 
the blccks and reduction of the pressure on the wheels. With 
Eght or partial applications the friction of the blocks is not 
sufficient to move the levers and shafts G, and the pawls I 
are thus held up, leaving the ratchets:H free to move. So 





| 
i 


















































































































































j 
~— Fy Ht se CI NP oh 
ST i ee Tf 
Pi Fa i: ats 
oe SQ 
: ‘i 








Fig. i—-THE MAXIMUS BRAKE APPLIED TO THE WESTINGHOUSE SYSTEM 


drawn by an engire and tender No. 2016, fitted with the Maxi- 
mus brake applied to the quick-acting Westinghouse system. 
The total weight of the engine and tender is 94 tons 4 cwt. ; 
the braking force on the engine coupled wheels 155 per cent., 
the bogie wheels being unbraked ; while the braking force on 
the tender when full is 127 per cent. The train com- 
prised seven bogie passenger vehicles, fitted with the Maxi- 
mus brake applied to the Westinghouse quick-acting system. 
The total weight of the carriages was 176 tons 15 cwt., and the 





which will serve to reverse this action is worthy of serious 
consideration. 
tus that it applies a varying force of 160 per cent. or more of 
the weight of the vehicle at the commencement of its action, 
the pressure being gradually and automatically eased off to 
80 per cent. as the train comes to a stand. The method of 


varying the pressure automatically by the coefficient of | 


friction between the blocks and tires is ingenious and 
decidedly simple. It involves the use of no extra valves, but 





Fig. 2—DETAILS OF THE MAXIMUS BRAKE 


braking force 160 per cent. of the weight. At the end of the 
train was a dynamometer car weighing 31 tons, on which the 
braking force was 85 per cent. of the weight. The programme 
md stops with the full application of the brakes was as 
ollows :— 


_ Outward journey. Return journey. 


Station. Gradient. Station. Gradient. 
Annitsford Rising lin 1000 = =Acklington .. Rising lin 330 
Longhirst Falling lin 440 = Longhirst Rising lin 440 
Alnmouth Level Annitsford .. Falling 1 in 1000 

Heaton .. Level 


The programme of stops was varied somewhat by the intro- | 












a stiffening of the brake rigging and increase of cylinder 
capacity are desirable. 

Fig. 1 shows, by a side elevation and plan, the brake 
applied to a pressure system, and Fig. 2 shows on a larger 
scale the essential parts of the apparatus for giving the 
variable pressure on the blocks. The force is transmitted 
from the brake cylinder to the blocks D by rods C. EE are 
block hangers; FF bell crank levers for supporting the 
blocks through the hangers EK E; GG are transverse square 


shafts on which the bell crank levers F are mounted; HH 


are ratchets; II pawls which are normally held up by the 
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Fig. 3—PROFILE OF LINE BETWEEN NEWCASTLE AND ALNMOUTH 


duction of service stops rendered necessary on account of 
platelaying operations, and on the return of the train to 
Newcastle further tests were made on a single coach to test 
for skidding when drawn with the brakes on. 

Before going into the tests more fully it would be useful to 
refer briefly to the construction and modus operandi of the 
Maximus brake, which has already been described in THE 
ENGINEER—see our issue of November 9th, 1906. It may 
be mentioned at the outset that the new system can be and 


| shafts G until the friction of the blocks rises sufficiently to 


overcome the springs K when the shafts are moved away 
from the pawls I, and they are allowed to engage with the 
ratchets HH, preventing all further movement of the 
rocking shaft B and piston A; L L are cams forming part of 
the truss beams PP;.MM are rollers moving in the cams 
LL, which are connected through the levers NN to the 
opposite truss beams O00. Now, so long as the friction 
between the blocks and the wheels is insufficient to move the 


It is claimed for the Maximus brake appara- | 


| far the action of the brake resembles that of other systems. 
If now a full application be made, the blocks D are drawn 
up with great force, and as soon as the speed of rotation of 
the wheels has been reduced to produce a pre-arranged maxi- 
mum friction, the springs K are overcome, and the brake 
blocks will move in the direction of rotation, carrying the 
levers F and the square shafts G with them and releasing the 
pawls. The latter are now f:ee to engage with the ratchets to 
prevent further movement of the brake piston. As the speed 
| continues to diminish, with a corresponding increase in the 
coefficient of friction, the blocks D are moved further and the 
pressure on the wheels is reduced through the cams L L, 
eaabling the rollers M to maintain a constant and uniform 
pull on the wheels, irrespective of speed, until the motion of 
the vehicle is arrested. 

The meteorological conditions which existed during the 
trials were practically perfect. The weather was fine, the 
rails dry, and there was only a moderate breeze, which in no 
way affected the results. It may be stated here that the 
apparatus was not newly applied, but has been in use on this 
same train for some time. There is, however, to be taken 
into consideration the addition of the dynamometer car, the 
braking force of which was net so high as on the other 
vehicles. This would slightly militate against the results. 
On the outward journey, outside Annitsford and on the level, 
an unexpected emergency stop was rendered necessary by a 
platelayer’s signal. As will be seen from the tabular data 
below, the stop was performed in a remarkably shoré distance, 
but whether or not it was due to the stop being unpremeditated 
there was a slight jerkiness in the deceleration. The other 
stops recorded in the table were all emergency stops with full 
applications of the brakes, and the results are extremely 
satisfactory. 





Table of Stops. e 
Distance in yards Time 
Place, Speed m. p.h. run after application in 
on engine. secs. 
Annitsford .. .. .. SD az snd: Sa 
} Annitsford Station .. 22 LO ee 
| Longhirst .. .. .. 58 <a EL cha a, ie rt 
| Alnmouth .. . 4 «.. oe 21! 
| Return journey. 
Acklington .. on ae 223 17 
Longhirst ce 290 193 
Annitsford .. 6l) 379 23 


i A noticeable feature of some of the emergency stops was the 
| large reduction of the speed of the train in the first ten 
| seconds or so, which bears out the makers’ claims. Then 
| follows a period of time in which the retarding force seemed 
modified, only to be intensified again at the finish. It should 
be stated that there was no jerkiness at all in the ordinary 
service stop, the retardation being effected with the utmost 
smoothness. The tests carried out in the Heaton yard were 
extremely severe, the conditions generally being such as 
would never be met with in practice. One coach was detached 
from the train, and, after the brakes had been fully applied, 
a powerful engine was used to haul the carriage. In such a 
case it was too much to expect that the wheels, deprived of 
the momentum of rotation, would revolve in spite of the 
brakes. It was found that the wheels were locked and 
skidded. When the vehicle was started with the brakes off 
and the latter were then fully applied, it was found that 
six out of the eight wheels continued to revolve, the last pair 
only remaining locked. 

The tests may be said to have quite satisfied the railway 
experts who were present. The data given above was sup- 
plied by officials of the North-Eastern Railway Company, 
and were obtained by means of the recording apparatus in 
the dynamometer car. This car was illustrated in our issues 
of April 3rd and May Ist last, and its operations were the 
subject of universal approval. A word of praise remains to 
be added fer the manner in which the North-Eastern Railway 
Company carried out the trials, and for their kindness in 
permitting the other railway companies to benefit ty their 
experience. 








Tue Governor of the Gold Coast reports that the output 
of gold from the Colony, including Ashanti, during the month of 
April amounted to 24,322 oz., valued at £93,889, and concentrates 
£3000 sterling. 
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LEGAL INTELLIGENCE. 


ON May 16th, the Court of Appeal, consisting of the MASTER 
of the Ronis, Lords Justices FLETCHER MOULTON and BUCKLEY, 
gave judgment in the case of British Liquid Air Company, Limited, 
v. British Oxygen Company, Limited, which came before them on 
appeal by the defendants from Mr. Justice Warrington. The 
case raised certain technical points of considerable interest in 
relation to the mechanical extraction of oxygen from the air. 

Mr. Cripps, K.C., Mr. H. TerReLL, K.C., and Mr. LevER 
ap for the plaintiffs; Mr. Water, K.C., and Mr. J. HUNTER 
Gray for the defendants. 

Lord Justice MouLTON, in the course of luminous_judgment, 
said that the defendants were engaged in the manufacture of 
oxygen under certain letters patent granted in 1902. The plaintiffs 
proposed to manufacture oxygen under a process covered by letters 
patent of 1905. The defendants alleged that the plaintiffs’ 
process would be an infringement of their patent, and had 
threatened the plaintiffs with an action for infringement. 
The present action had been brought to restrain those 
threats. The action, therefore, raised the question of the 
validity of the defendants’ patents. Mr. Justice Warrington 
found in favour of the plaintiffs on the issue of infringement, 
and did not, therefore, examine the issue of the defendants’ 
patents. The defendants had appealed from his decision. The 
subject-matter of the patents was the first commercial application 
of the advance made during recent years in obtaining extreme 
cold. The liquefaction of all the permanent gases had been 
effected by this means ; but it was not until 1895 that a-Dr. Linde 
took out a patent for making liquid air on a commercial scale. To 
make liquid air was not his only object ; he hoped to obtain from 
that liquid air substantially pure oxygen. To do this he relied on 
the principle that by reason of nitrogen being more volatile than 
oxygen, the vapour from liquid air would be richer in the more 
volatile component nitrogen than in the liquid. By a process of 
fractional distillation he found he was able to get a richness of 
60 per cent. of oxygen ; but it was not until 1902 that he took 
the step which enabled substantially pure oxygen to be success- 
fully and commercially manufactured by liquefying air. 
patent, now the property of the defendants, formed the subject of 
dispute in the action. 

His Lordship here entered upon a masterly description of Linde’s 
apparatus, which we attempt to summarise as follows :—It began 
with a description of Linde’s counter-current interchanger working 
on the Joule effect, which is now well known. The plan adopted 
by Linde for separating the oxygen and nitrogen is, in’ effect, an 
adaptation of the principle of the rectifying column of the Coppey 
still. Such a column consists of a chamber filled with baffle plates, 
stones, or glass spheres, so arranged that liquids passing-over them 
present a large surface for evaporation. If steam is allowed to 
pass up through the column, and water containing a percentage of 
alcoho! is allowed to trickle down, the steam tends to catch up the 
vapour of the alcohol, and pass away at the top, while the water 
gradually loses its aleohol and collects at the bottom. Applying 
this principle to liquid air, Linde has a chamber at the bottom of 
a rectifying column, which to start with contains liquid oxygen, 
boiling and kept boiling, at a temperature of 91 deg. The air 
thrown off in the ‘ boiling” passes up through the column. The 
liquid oxygen is kept at this temperature by being surrounded 
with the tubes of a ‘‘counter-current interchanger,” through 
which air, under pressure, is being passed to a chamber beneath, 
where it becomes liquid. This liquid air is eventually forced 
up through another pipe to the top of the rectifying chamber, 
where, owing to its being suddenly reduced to atmospheric 
pressure, it becomes partly vaporised, but the remainder 
falls, in the process, to a temperature of 78 deg. This cold liquid 
air—which corresponds to the mixture of aleohol and water— 





trickles down through the column and comes in contact with the } 


air ascending at a temperature of 91 deg.—corresponding to the 
steam. The result is that the nitrogen, being more easily 
vaporised, is carried upwards, while the oxygen goes on flowing 
down in the liquid form. The ascending oxygen, which is con- 
densed by coming into contact with the cold liquid air, also 
trickles back to the bottom of the chamber, where, as a result of 
the continuous process, there is a constant accession of liquid 
oxygen. This is drawn off as rquired, and constitutes the com- 
mercial product of the machine. This product, when the appa- 
ratus is properly adjusted, contains some 98 per cent. of oxygen. 
Lord Justice Moulton pointed out that this constituted an 
important step in advance of that proposed by Linde in 1895, for 
by using rectification the oxygen that is evaporated off is no 
longer lost ; on the contrary, it is arrested and returned with large 
increase derived from the descending liquid air, the nitrogen of 
which is driven off by the numerous small evaporations which take 
place in the rectifying column. 

It was contended by the plaintiffs that there was no subject 
matter for a patent in thus applying the old Coppey still to liquid 
gases, but his Lordship was unable to accept this. It was, of 
course, well settled law that the application of a known device to 
its ordinary purpose under analogous circumstances was not good 
sub‘ect matter, as it did not involve invention ; but he could not 
view the problem of the separation of two of the most permanent 
gases—which can only be liquefied by means of pressure— 
as analogous to the separation of two substances liquid at ordinary 
temperatures, and therefore unaffected by questions of pressure. 
In his view, moreover, there was an essential difference between 
the Coppey still and Linde’s apparatus. In the former, two 
streams, one of steam, the other of water mixed with alcohol, were 
necessary ; in the latter, only one, namely, a stream of co apressed 
and cooled air. To his mind the most brilliant part of Linde’s 
invention was the use of one stream only, for it was this stream 
that he used to boil the oxygen, which was to generate the vapour 
analogous to the steam. In effect, the entering stream played the 
réle of the boiler fire, and cold ‘‘ wash” used in Coppey’s 
still. 

His Lordship then proceeded to describe the plaintiffs’ inven” 
tion. They started with a mixture of cooled compressed air, and 


used an apparatus somewhat similar to that of Linde, but by an | 


arrangement of tubes beneath the vessel containing the liquid 
oxygen they divided the liquid air formed by condensation into 
two portions containing unequal proportions of oxygen and 
nitrogen, the inequality being due to the fact that the oxygen 
tends to come down first. The only modification that could be 
pointed out was that the plaintiffs had two mixtures of different 
strengths in oxygen ; they introduced them at different points of 
the rectifying column, viz., the weaker at the top of the column, 
and the stronger at a point lower down, where the richness of the 
stratified mixture in the column would correspond to that of the 
mixture produced. It had been alleged on their behalf that their 
invention depended upon the separation of the oxygen from the 
nitrogen in the air in the act cf liquefaction. It was, in his Lord- 
ship’s view, having regard to the evidence of Sir James Dewar, 
doubtful whether there was such a separation. Sir William 
Ramsay, who thought that oxygen liquefied first,.admitted that 
it was matter of opinion. It was not necessary to decide the case 
on that issue, There was no question that the plaintiffs’ machine 
showed invention ; the point was whether in that machine Linde’s 
invention was used or not. In his view Claude—the plaintiffs’ 
monitor—had achieved his results, different though they were in 
some respects, by the use of Linde’s invention. It had been con- 
tended that Claude’s invention was an improvement because it 
extracted substantially all the oxygen from the air ; but that view 
did not appear to him to be a special merit. The nitrogen left 
was a mere by-product, and the two machines were alike in the 
purity of the oxygen they could produce. Mr. Justice Warring- 
ton considered that the plaintiffs’ invention, in se ting the 
products of condensation into two portions, followed Sir William 


His 1902 | 

















Ramsay's view, that in condensation oxygen came down first. 
That did not seem to him—Lord Justice Moulton—to be material. 
The second ground of the judgment appealed from was that the 
laintiffs applied rectification to a different liquid. That might 

so, but both inventors started with the same thing, namely, air 
in a cooler compressed state. All the advantage that plaintiffs 
gained was to get nitrogen in a purer state, but it was of no 
practical value, and this did not affect the conclusion that. the 
oxygen was separated by Linde’s method. He did not attach 
much importance to the argument that the plaintiffs’ might be a 
oe process. His Lordship then dealt with the question of 
novelty as applied to Linde’s invention, and held that it had not 
been anticipated by Hampson’s patent of 1896, nor by the Canadian 
patent of Le Sueur. He held, in conclusion, that Linde’s patents 
of 1902 were valid, and that the plaintiffs’ machine was an infringe- 
ment, The appeal would be allowed, and the plaintiffs would be 
restrained from infringing the defendants’ patent. 

The Master of the RoLts read a judgment of Lord Justice 
Buck ey to the like effect. He-—the Master of the Rolls—con- 
curred with the other members of the Court. 

: a mentioned that the case might be taken to the House of 
sordas, 








CATALOGUES. 


THORN AND HoppLE ACETYLENE CoMPANY, 151, Victoria-street, 
Westminster, S.W.—A pamphlet from this company deals with 
the ‘‘Incanto” oxy-acetylene system of autogenous welding. 
The pamphlet contains a considerable amount of information per- 
taining to the system, and it is well illustrated. Another leaflet 
received from the company illustrates some examples of work done 
by the system. One noteworthy illustration shows a burst water 
jacket of an engine before and after repair. 

WILLIAM GRIFFIN AND Co., Cradley Heath, Staffordshire. 

A small pamphlet and two leaflets from this firm have reference to 
the “Trion” chain for lifting purposes, &c. The pamphlet is a 
particularly interesting little publication, since, among other things, 
it gives illustrations of the interior of the company’s works, show- 
ing the chains being made, tested, kc. It also illustrates slings, 
links, hooks, &c., of various kinds, also pulley blocks. The leaflets 
referred to give prices and other particulars relating to slings. 

Tue GENERAL Evectric Company, Limited, 71, Queen Victoria- 
street, E.C.—We have received a new catalogue from this firm deal- 
ing with ‘‘Osram” lamps, also the glassware section of the firm's 
electrical fixture list. From the former we notice that it is now 
possible to burn ‘‘Osram” lamps up to 50 candle-power in all posi- 
tions, and they are now supplied up to and including 260 volts. 
Particulars are also given of efficient auto-transformers for reduc- 
ing 200 to 260 volts on the alternating-current circuits to 100 volts 
or lower pressures. 

APPLEGARTH AND Co., 11, Queen Victoria-street, E.C.—This is 
a leafiet illustrating aud describing the Simplex patent portable 
drill. The machine is said to weigh only 7 Ib., and it will drill holes 
from jin. to 2in. in diameter in the heaviest boiler plates, rolled 
steel sections, gun-metal, steel and iron castings, kc. Among 
other claims made for the drill are that it can be used in any 
position, and that it entirely dispenses with ratchet braces with 
their drill posts, &c. We have also received another leaflet 
from the same firm which deals with the Clarnico chemical fire 
extinguisher. 

DAVIE AND Horne, Johnstone Engine Works, Johnstone, near 
Glasgow.—This is an extensive catalogue deaiing with the 
“Davie” specialties, It is divided into sections. The first section 
deals. with evaporators and evaporator accessories. The neat 
section treats distilling plant and describes and illustrates distilling 
apparatus of various kinds. Two sections are devoted to filters 
and heaters, including live steam heaters. Another section is 
devoted to valves, which has reference to the ‘‘Davie” patent 
change valve and stop valves for steam or water.” The catalogue 
is well illustrated throughout, and various dimensions, code words, 
and other particulars are given. 

THE WILSON-WoLF ENGINEERING CoMPANY, Thornton-road, 
Bradford.—A new catalogue dealing with ‘‘ Arctic” propeller 
ventilating fans has been issued by this company. Several im- 
provements have been made in these fans, including a combined 
thrust and journal ball bearing, which enables a standard fan to be 
fixed in either a vertical or horizontal position, and to discharge air 
in either direction. The new propeller type of blade, we are in- 
formed, is capable of dealing with a much larger quantity of air 
than the old box type blade. The catalogue has. been compiled 
with a view to supplying all information likely to be of use to con- 
tractors, shippers, consulting engineers, &c. 

TANGYES, Limited, Birmingham. — This is an extensive catalogue 
dealing with machine tools of many kinds, including lathes, 
drilling and boring machines, planing machines, shaping and 
slotting machines, milling machines, punching and shearing 
machines, screwing machines, ponies «| machinery, shafting, 
hangers &c., tool holders, gauges, parallel vices, surface plates, 
and so forth. The catalogue contains numerous illustrations, 
and the general arrangement is worthy of comment. A par- 
ticularly noteworthy feature about the catalogue is that it is 
provided with a thumb index, which enables any specific in- 
formation to be obtained with a minimum of trouble. 


MorRIs AND LIsTER, Carlton Works, Coventry.—List No. 12 has 
been received from this firm. It has reference to Marcom and 
Walshe inductive loads or choking coils, for testing alternators and 
transformers at any required power factor, and for other purposes, 
These coils, which are made for single and polyphase circuits, 
differ from ordinary choking coils in that there is no air gap in the 
magnetic circuit. The coil is worked at very high flux density 
and low permeability, and there is in this way sufficient ‘‘ equivalent 
air gap ” all along the magnetic vircuit. The magnetising current, 
which in a transformer is small, in these coils is very large, and 
corresponds to the full capacity of the winding. Prices, dimen- 
sions, and weights are given. 

SourH British TRADING CoMPANy, Limited, 13-15, Wilson- 
street, Finsbury, E.C.— Leaflet No. 3, issued by this company, 
has reference to a compression coupling for joining shafting. It 
consists of a double-coned slotted sleeve compressed by means 
of two corresponding coned flanges, which are drawn together 
by bolts giving a compression which is said to so grip the 
shaft that the latter will twist and break before the coupling will 
slip. In this coupling there are five sectional slots in the sleeve, 
and a sixth slot is cut the full length of the sleeve, which enables 
it to be more readily compressed if the shaft is slightly under 
gauge, and it is also said to ensure a more uniform compression 
the full length of the coupling. 

BERGTHEIL AND YOUNG, Limited, 12, Camomile-street, E.C.— 
Two leaflets have been received from this firm. One deals with the 
‘* Brandy” electric push-button speed control system for use in 
connection with electric motors on either alternate or continuous- 
current circuits. By means of this device a motor may be started 
from rest, and its speed may be regulated within any limit up or 
down, and the motor may be quickly stopped. The device con- 
sists of an iron-clad box, in which are mounted four push buttons. 
The other leaflet has reference to ‘‘ Brandy” patent variable-speed 
single-phase alternate-current motors. These motors, we under- 
stand, have been placed upon the market to fulfil the demand for a 
variable-speed single-phase motor which will develop a starting 
torque up to 24 times full load torque. Some interesting informa- 
tion is given in this leaflet. d ‘ 

Buck AND Hickman, Limited, 4, Whitechapel-road, London, 
E.C,—This is a little booklet dealing with heat gauges. It is said 


——————oe 


that with the aid of these gauges any kipd of carbon stee!, but not 
high-speed or alloy steels, may be hardened at a much lower 
temperature than has hitherto been employed by mechanics who 
gauge temperature by the eye alone, ‘These gauges consist of a 
permanent magnet conveniently shaped for holding in the hand 
its poles being prolonged by rods of special metal which remain 
magnetic at temperatures higher than the hardening temperatures 
of carbon steels, A small object may be held upon the fingers of the 
gauge above a vessel of clean brine. The object is heated by a 
blow-pipe, and when the correct temperature is reached, by reason 
of it becoming non-magnetic, the object being hardened, aut. 
matically slides off the gauge into the brine and is quenched, 

ALFRED HERBERT AND Co., Coventry.—A new section of this 
company’s catalogue describes and illustrates the latest form of 
‘“‘Coventry” patent self-opening die head. Special attention jg 
called to the patent ** straight cut” dies which are claimed tv have 
special features of value possessed Sy no other die, On paves 16 
and 17 are given the extra sizes which can be cut by the standard 
die by adjusting the die head. From a glance at these pages jt 
can be seen that a large number of divs can be saved by taking 
advantage of the variation rendered possible by the company’s 
patent system of die cutting. Besides those sizes given-we jire jp. 
formed many other special sizes can be cut with standard dies by 
making use of the variation which is possible, as the table only 
gives those sizes which agree with the recognised standards, The 
grinding of the dies takes place in the taper at the mouth, which 
is ground on a straight line to defined angles, which are the same 
fur all sizes of dies and die heads. The grinding may, if desired, 
be done on a disc grinder. Attention is also drawn to the 
company’s special taper threading die head. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
A Slight Improvement. 

RATHER less depression is noticeable this week, the 
termination of the shipbuilding dispute and the lowering of the 
Bank rate to 24 per cent, being two elements which have assisted 
demand. It is*felt that with cheaper capital undertakings may 
become feasible which have been coteuten in the way of railway 
equipment and of public works. Not since March, 1905, has the 
rate been as low as at present. Enterprises requiring engincering 
supplies and also iron and steel may now be expected to be 
embarked upon. 


Pig Iron Quotations. 

Crude iron is quoted as follows, with a moderate 
demand :—Staffordshire cinder forge, 46s. to 47s. ; part-mine, 4%s, 
to 50s.; best all-mine, 80s. to 85s.; cold blast, 110s.; North- 
amptons, 46s. to 47s. 6d.; Derbyshires, 48s. to 49s.; and North 
Staffordshire, 50s. to 51s. 


Ironworkers’ Wages. 

In accordance with the sliding scale of the Midland Iron 
and Steel Wages Board, puddlers’ wages from June 8th to 
August Ist will be 9s, per ton—-or 3d. per ton reduction—and the 
wages of all other ironworkers will be"reéduced by 24 per cent. 
Tho new average selling price for March and April is £/ 0s, 334d. 
per ton, against £7 4s. 11‘4ld. for January and February. The 
output was 33,077 tons—-of which 22,791 was bar iron— against 
36,743 tons—of which 25,264 tons were bars. The other items of 
output in the new return were :--Angles and tees, 1092 tons ; plates 
and sheets, 1376 tons; hoops, strips, and miscellaneous, 7816 tons. 
The reduction will give iron one gs producers a little much- 
needed relief in the matter of expenses. Many of the mills are 
running only half.time and some are stopped aitogether. 


Steel. 

The demand for steel is quiet, but prospects are improv- 
ing. Mild bars are quoted £6 17s. 6d. to £7 2s. Gd. ;.girder plates, 
£6 10s. to £6 15s.; boiler plates, £7 12s. 6d. to £7 17s. 6d ; joists, 
£6 5s. to £6 15s.; and angles £6 1s. 3d. to £6 6s. 3d. There is a 
moderate call for Bessemer sheet bars at £4 123. 6d. to £4 15s.; 
and for Siemens at £4 15s, to £4 17s. 6d. ~ 


Electric Supply. 

The Birmingham City Council on Tuesday adopted the 
annual report of the Electric. Supply Committee for the year 
ending March 31st last. In moving the adoption. of the report, 
Mr Ellaway said the two chief features were the growth of the 
output and the decrease in the werks costs.. The increase in 
private supply for lighting and power was particularly noticeable. 
in the previous year the Committee recorded an increase of ‘0 por 
cent., and during the past year the increase had been 37 per cent. 
in units, and 25 per cent. in money value, The bulk of the 
increase had been derived from the power supply rather than the 
lighting. The increase in the motor connections was to the extent 
of 3491 horse-power, a figure which compared favourably with the 
increase of 25/0 horse-power in the previous year. Two years ago 
the whole of the horse-power connections amounted to Just over 
3000, and now the total was over 9000, so that they ios trebled 
their power supply in two years, which kept their plant much more 
steadily employed. The decrease in the works costs was equally 
satisfactory. Inthe previous year the works costs came out at 
1-06d., and last year at -766d.—a reduction of nearly -24d.; and 
this reduction would have been larger but for the fact that they 
had to pay about £2000 more for fuel on account of the rise in the 
price of coal. The works costs compared favourably with those in 
other large towns. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, ‘l'hursday. 
A Slightly Better Outlook. 

It has been stated that the month of May was the worst 
experienced in pig iron during the past two years, and for the 
matter of that, the iron trade generally. This, perhaps, is only 
true in part, in that towards the end of the month there was 
manifested a slightly better feeling, and this has been confirmed 
from other centres in the trade. “tt the opening week in June is 
to be taken as a criterion there is the beginning of an + puoi 
movement noticeable, which, it is to be sincerely hoped, will con- 
tinue. At the meeting on the Manchester Iron ‘Change on, Tues- 
day the attendance was rather under the average, but it was more 
encouraging, in that both makers and merchants reported a better 
inquiry, with improved results, a significant admission in face of 
the melancholy record of failures of quotations in the past, often- 
times apparent at an irreducible mini Scotch brands were 
certainly quoted somewhat lower, but this has had the effect of 
stimulating inquiry. Middlesbrough has been advancing almost 
constantly for some days past, but other English makes have about 
maintained late rates. In forge iron there is little or no change. 


Finished Iron. 
Inquiry very dull. 





Steel. 
There’ is little change to report. If anything the 
inquiry was a shade quieter, and in semi-tanufactured styft ther? 
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was very little business ing. Foreign joists, it is reported, 
were reduced 5s, per ton, but whether it will affect the English 
product remains to be seen. We hardly think it will. 


Copper. 
In manufactured copper agents reported a quietly steady 
business. There was no change in sheets or tubes. 
Quotations. ; , 
Lancashire No, 3 foundry, 60s. ; Lincolnshire, 53s.; Staf- 
fordshire, 52s. ; Derbyshire, 53s.; Northamptonshire, 55s. ; 
Middlesbrough, open bratids, 593, 1d to 598 7d.; Scotch: Gart- 
sherrie, 60s, 6d. to 61s.;-Glengarnock, 60s. ; _ Eglinton, 58s. 3d. 
to 58s. 6d.; Dalmellington, 57s, 9d. to 58s., delivered Manchester. 
West Coast hematite, 59s.; East Coast ditto, 57s. to 57s, 6d., both 
f.o.t. Scotch, delivered Heysham : Gartsherrie, 58s. 6d. to 59s. ; 
Glengarnock, 588.; Eglinton, 568. 3d. to 56s, 6d.; Dalmellington, 
hbs, 9d. to 56s. Delivered Preston: Gartsherrie, 59s. 6d. to 60s. ; 
Glengarnock, 59s.; Fglinton, 57s. 3d. to 57s. 6d.; Dalmellington, 
f6s. 9d. to 578. Finished iron: Bars, £7; hoops, £7 12s. 6d.; 
sheets, £8 5s. Steel: Bars, £6 10s.; Lancashire hoops, £7 15s. ; 
Staffordshire ditto, £7 10s.; sheets, £7 17s. 6d.; boiler plates, 
£7 12s, 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s. 6d.; English billets, £4 12s, 6d. to £4 15s.; foreign ditto, 
£4 5s, to £4 7s. 6d. Copper: Sheets, £71; tough ingot, £61 10s. ; 
best selected, £62 per ton. Copper tubes, 9d.; brass tubes, 7d. ; 
condenser, 8d.; rolled brass, 6d.; brass wire, 64d.; brass turning 
rods, 6}d.; yellow metal, 64d. per lb. Sheet lead, £15 15s. per 
ton. English tin ingots, £129 per ton, 


The Lancashire Coal Trade. 

The attendance on the Manchester Coal Exchange on 
Tuesday was rather under the average. It was remarked that 
there were more sellers than buyers, but notwithstanding this, 
quotations remained practically unchanged. The diminution in 
the dewand for house coal owing to the spell of hot weather will 
have the effect of reducing the output of slack locally, and sellers 
are offering odd lots at reduced prices to clear the sidings. 
Shipping demand is slow. An important announcement was made 
by Alderman Gibson here when he informed the Press that the 
Manchester Corporation had concluded a large contract for the 
supply of gas coal at 6d. per ton under last year’s prices. 


Barrow-IN-FuRNEss, Thursday. 
Hematite. 

The demand for hematite shows very little change. The 
market remains in the same quiet condition, and the orders that 
are being booked are not of any size. Consumers are satistied 
to order for immediate needs for the present, but it is hoped that 
the improved labour conditions, generally speaking, in the ship- 
building trade will bave its effect on the trade, and that there 
will be a better demand. It may be weeks or months before this 
has its effect on the iron trade. Ordinary mixed numbers are 
being nominally quoted at 61s. per ton net f.o.b. In the warrant 
market there is no life whatever, and very few transactions have 
taken place. The present price is 60s. per ton net cash. For 
some time—several months--the warrant stores have stood at 
6500 tons, but this week there has been 980 tons taken out. The 
trade in special iron is varied. Ferro-manganese is having a fair 
trade, but spiegeleisen is not in so brisk a demand. Local ores 
are being sold at about 12s. per ton net at mines for ordinary 
sorts, but best sorts from the best mines are fetching from 18s. 6d. 
to £1 per ton net at mines, Some of the blast furnaces at Barrow 
have been converted, and two of the five gas engines are working, 
but are not used for blast, but are being Stilised for electric light- 
ing. Foreign ores are coming in in reduced quantities. Makers’ 
stocks are increasing, but not in leaps and bounds, for the output 
is being limited. 


Steel. 

The steel trade has not been in such a poor state for some 
considerable time, but it is hoped soon with the new season’s 
inquiries that there will be a return of steady work. In 
West Cumberland the trade is by no means good, and what orders 
are about are not likely to result in good prices, the competition 
being so keen 


Shipbuilding and Engineering. 

Shipbuilding for the moment is brisker, owing to the end 
of the lock-out, but there is not a great amount of work for the 
woodworkers, and.after the two express steamers for the London 
and North-Western Railway Company and the Isle of Man Steam 
Packet Company there will be very little until the two Dread- 
noughts—the British and Brazilian are ready for their hands. 
Another ship has been laid on the stocks, but its nature is secret 
yet—at any rate, its description has not been officially communi- 
cated, but it is understood that she is a special vessel intended for 
across the water. Engineering is not so brisk. The engines and 
boilers for the Argentine gunboats being built at Elswick are 
finished, and are being shipped to the Tyne from Barrow. 


Shipping and Coal. 


The shipments do not show such a great decrease this last 
week as compared with the same week of last year, there being 
little over 1500 tons, but this year’s aggregate, as compared with 
the corresponding period of 1907, is very much below, there being 
no less a fall than 153,000 tons. This is a very great decrease, and 
shows what the state of the trade has n this year. Coal is 
in — demand, and showing signs of falling. Coke remains 
steady. 








THE SHEFFIELD DISTRICT. 
our own Correspondent.) 
The Business Situation. 


__ ‘THe holiday feeling is once more in evidence. At Whit- 
suntide, three days are usually taken in the coalfield, and about 
the same time in the manufacturing establishments. Affairs con- 
tinue pretty much as last reported, both in the heavy trades and 
the lighter crafts. The latter are disappointingly dull, with little 
prospect of early improvement. Nor does there appear much to 
encourage sanguine expectation of renewed activity in the heavy 
industries for some time. In the iron market the ordering is 
almost entirely restricted to what is needed for immediate use. 
The steel trades are only indifferently off for work, as a rule, 
though some firms are more favourably fixed than others. A 
revival of business in marine material would be eagerly welcomed, 
and greatly benefit the Sheffield houses largely concerned in that 
important branch of local industry. The collieries are working 
very well, and a good tonnage is being brought to bank. 


House Coal. 


The:price of house coal, as generally expected, was re- 
duced on June Ist by ls. per ton. The continued fine weather 
had materially weakened the demand, and in some instances the 
official reduction had been anticipated. The requirements of the 
London and Eastern Counties markets, as well as of local districts, 
1ave considerably diminished. In West Yorkshire the decision 
of coalowners not to reduce prices is still adhered to, house coal 
being reported-to be iti fairly good demand there, with supplies 
somewhat short, . 


(From 


Steam Coal, 


- . | There is nething»further to state with regard to the 
Tenewal of locomotive coal contracts, and probably little will be 





done until a week or two later. The railway companies are at 
present receiving about average deliveries. Steam coal for ship- 
ment is in fair d d, but the busi done is not quite equal 
to what was anticipated would have been the case at. this time. 
Stocks in several cases have been accumulating, and this accounts 
for steam coal pits in many instances not having to work extra, as 
is usual at this season for shipment. Navigation being rather late, 
all available wagons have been loaded, and the consequence is that 
it will take a few weeks to get at the work of the collieries. 
Prices for steam coal remain as previously given, from 10s. 6d. to 
lls. per ton at pit. 


Coke, &c. 
No change in values, and demand for coke keeps fairly up. 
Best washed coal is quoted at the slightly reduced price given last 
week—-12s. to 12s. 6d. per ton—unwashed remaining at 11s. to 
12s. per ton. Slacks for Lancashire and other districts in average 
request at from 5s. 6d. to 6s. 6d. per ton at the pit. 





Iron, 


In hematites no great business is being done, but the iron 
made appears to find a market, makers being dependent chiefly on 
foreign demand to keep down stocks, The foreign demand is 
mostly for America, which is regarded here as an indication that 
trade in that market is settling down somewhat to stabler condi- 
tions. Official quotations for hematite remain unaltered :—West 
Coast, 70s. to 7Zs. per ton ; East Coast, 64s. to 66s. per ton, both 
net, delivered in Sheffield and Rotherham. Lincolnshire and 
Derbyshire official quotations are also unchanged :—Lincolnshire 
No. 3 foundry, 51s. per ton; No. 4 foundry, 50s. 6d. per ton ; 
No. 4 forge, 50s. per ton ; No, 5 forge, mottled, white, and basic, 
52s. per ton, all net, delivered in Sheffield and Rotherham. 
Derbyshire No. 3 foundry, 52s. per ton ; No. 4 forge, 51s. per ton, 
both net, delivered in Sheffield and Kotherham. At the usual 
monthly meeting of the South Yorkshire Bar Iron Association, 
held on the Ist inst., no change was made in their minimum 
quotation for merchant bars, which stand at £7 per ton, 


The Heavy Industries. 

The most satisfactory feature of the heavy trades, so far 
as volume of work is concerned, continues to be railway material 
mapufacture. Even in that department, however, the new orders 
coming to hand are comparatively small, and more for special 
lines than of a general character. ‘This accounts for some firms 
being fairly busy, and others in the same line not quite so 
favourably situated. There is nothing fresh to report in military 
material, and the manufacture of marine specialities is as 
depressed as ever. Sheffield trade has been very much affected 
by the dispute in the shipbuilding yards. Owing to the state of 
trade, there will be little difficulty in generally affording the 
customary three days’ holidays at Whitsuntide. 


France and the Silver Trade. 

The Council of the Sheffield Chamber of Commerce met 
on the Ist inst., W. A. J. Hobson, the president, in the chair. A 
letter was read from the Board of Trade, in which it was stated 
that the French Government had made representations to the 
English Government advocating the admission of French gold and 
silver into Eagland without any British hall-marks, but bearing 
merely the French hall-marks, The Sheffield Chamber was in- 
vited to express their view on the matter. The Council having 
considered the letter, it was decided that a reply should be 
sent to the Board of Trade pointing out what a serious matter 
it would be for both masters and men in Great Britain 
if the change asked for by the French Government was made, 
and calling attention to various important points. One of 
these was that ‘‘ Engtish silver sent into France has to be assayed 
and stamped with the French hall mark before being offered for 
sale in France, and in addition is subject to Customs duty, whilst 
French silver coming into England is subject to no Customs duty.” 
Another point was that “the British lion on silver goods is the 
most valuable trade mark in existence in the world, and its value 
would be destroyed if silver goods from various countries and of 
varying degrees of fineness were to be imported freely without 
any British hall marks upon them.” The Sheffield Chamber 
have communicated with the Sheffield member of Parliament, 
and no doubt the Board of Trade will be asked to 
receive an influential deputation on the subject. The Sheffield 
Master Silversmiths’ Association have written to the Sheffield 
members of Parliament strongly protesting against any change 
being made. 


Exhibition in Japan in 1912. 

The Sheffield Chamber of Commerce have been informed 
that an Exhibition is to be held in Japan in 1912, and the Consul- 
General of Japan in London has written stating that all goods sent 
to the Exhibition would be admitted into Japan free of duty. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

THERE has sprong up a decidedly healthier situation in 
the Cleveland pig iron trade. Consumers are showing more con- 
fidence, and have begun to buy not Sg be prompt, but also for 
forward delivery. The prospects are better, and the tone more 
sanguine. Prices are improving, and what has a good influence on 
the market is that the forward prices are rising for warrants just 
as much as they advance for prompt. If the latter rose and the 
forward prices remained almost stationary, as was the case when 
the ‘‘squeeze” was on last month, it might be inferred that the 
advance was dug to speculation, but that is not the case when the 
quotations for all deliveries are moving up. A very fair amount 
of business has been done this week in Cleveland pig iron, particu- 
larly in No, 3, and orders for execution in the second half of the 
year have been pretty numerous. Early in the week 50s. 6d. was 
the general price for No. 3, but since then 51s, has become the 
regular figure. No 1 is up to 53s. 6d.; No. 4 foundry to 49s. 9d.; 
No. 4 forge to 48s. 9d.; and mottled and white to 48s. 3d. The 
advancing prices have rather stimulated demand. 


Hematite Pig Iron. 

Some improvement in the demand has been manifested 
this week, and prospects are better now that the shipyard difficul- 
ties have been lessened. The price of mixed numbers is quoted at 
57s. per ton, and a considerable quantity seems to have been sold 
at that figure both on Sheffield and export account. Rubio ore is 
nominally at 15s. per ton. 


Cleveland Pig Iron Stock. 

The statistics of the stock of Cleveland pig iron in 
Connal’s stores have come out better for May than were expected. 
Seeing the way in which iron was rushed into the warrant stores 
during the early part of the month on account of the ‘‘ squeeze,” 
no one would have been surprised if an increase of stock had been 
reported for the month. In one week over 10,000 tons had been 
added to the stock. But in the latter half of the month. the 
stock was depleted even more rapidly than it had increased, with 
the result that there has been a net decrease of 3551 tons, the 
stock being reduced to 63,433 tons, a smaller quantity than has 
been known for several years. There has been a continuous 
decrease in the stock since February, 1906, when the quantity 
stored was 750,000 tons, the largest tonnage ever reported. Every 
one of the last twenty-six months has shown a balance of decrease. 
The decrease of 3551 tons last month compares badly with that 
reported in May last year—78,599 tons, this last being the largest 





ever recorded in any month, But then only 3140 tons went to 
North America last month, against 37,263 tons in May, 1907, and 
Germany had 28,066 tons, against 51,903 tons. All the stock in 
Connal’s at May 31st—63,433 tons —was of No. 3 Cleveland quality, 
except 25 tons, and no hematite iron is now contained in the 
public stores. : 


Pig Iron Shipments in May. 


The exports of pig iron from the Cleveland district during 
May cannot be looked upon as satisfactory ; they reached 115,555 
tons, and have only been smaller than that in three months in the 
last two years. They were far below those of May last year, when 
171,194 tons were shipped, the decrease being thus 55,609 tons, or 
324 percent. On May, 1906, the decrease was 28,016 tons, or 20 per 
cent. The Jargest exports ever known were in May last year, 
when 177,627 tons were shipped—62,072 tons, or 35 per cent. more 
than last month. The May exports were only a few hundred tons 
above the average May of the last ten years. The reduced ship- 
ments were due to the smaller quantities needed by Germany, the 
United States, Italy, Norway and Sweden, and Belgium ; indeed, 
the shipments to countries oversea were only 74,141 tons last 
month, against 132,628 tons in May, 1907. To the United States 
and Canada only 3140 tons of pig iron were sent from Cleveland, 
compared with 37,263 tons in May, 1907. Germany took 28,066 
tons last month, or little more than half of what was. required in 
May last year, and Italy 13,510 tons, against 18,287. Only to 
France was a larger quantity of Cleveland pig iron sent—11,698 
tons, against 4505 tons, Wales has been receiving an increased 
quantity of pig iron from Middlesbrough. The five months’ 
shipments amounted to 583,740 tons, that being 169,951 
tons, «r 224 per cent. less than in the corresponding period 
of 1907, but in no other year has so much been des- 
soem the nearest approach being 553,222 tons in 1906. 
yhen it is taken into account that North America this year has 
only taken 8195 tons of pig iron from Cleveland, against 168,371 
tons in the first five months of 1907; that Germany has had 
150,560 tons, against 183,860 tons last year; China and Japan, 
17,632 tons, against 29,048 tons ; Scandinavia, 22,205 tons, against 
age tons, the decreased deliveries this year are readily accounted 
or. 


Realised Prices of Manufactured Iron. 


Official information is forthcoming relative to the average 
prices realised by the North of England manufacturers for the 
finished iron delivered by them in March and April last. The total 
average was £6 17s. 6-1ld. per ton, that being 4s. 9°63d. per ton 
less than they had secured in the previous two months, and 9s. 3d. 
fe ton less than the maximum price of the late ‘‘ boom,” that 
being £7 6s. 9d. for September-October last. The average price 
in the last two months was lower than it has been since November- 
December, 1906. In the last two. months £6 10s. 11:38d. was 
realised for the iron rails delivered - a decrease of 9s. 64d. on the 
previous two months ; for iron plites, £6 4s.—decrease, 3s. 2°7d.; 
for iron bars, £6 18s. 11d.—deerease, 5s. 2d.; and for iron angles, 
£7 4s. 9d. decrease, 4s, 11°8d. Thedeliveries were reduced very 
considerably, owing to the holidays and the strike in the ship- 
building industry. Wages at the finished ironworks of the North 
of England will remain unchanged for June-July, but if the 
realised price had been one-twelfth of a penny less than was re- 
ported wages would have been reduced 2} per cent., and the rat2 
for puddling would have fallen 3d. per ton to 8s. 9d. 


Manufactured Iron and Steel. 


Demand keeps very quiet, but traders are Jooking for 
more activity now that the labour troubles in the shipbuilding 
industry are to a large extent over. The iron bar and angle 
manufacturers have this week reduced their quotations 5s. 
ton, making common iron bars £6 1és.; best bars, £7 2s. 6d.; best 
best bars, £7 10s.; and iron strip angles, £6 15s.; all less 24 per 
cent. f.o.t.; but still these prices are a good deal above those 
which Scotch competitors are asking. Consumers are looking for 
some reductions in the prices of steel plates and angles, and are 
very slow about buying. Steel and iron ship plates are at £6 5s., 
less 24 per cent. A fair business is being done in heavy steel rails 
at £5 15s. net f.o.b., and for galvanised sheets the export demand 
shows improvement. 


Shipbuilding. 

An early improvement in shipbuilding can hardly be ex- 
pected, though labour difficulties are being adjusted. The freight 
markets are, however, depressed and unremunerative. Very few 
orders have been booked during the strike, and now the only 
inquiries are for boats of special types, and no one needs the 
ordinary tramp steamers, of which there are already too many. 
New tonnage can now be booked at fairly reasonable prices. It is 
reported that a large steamer has been ordered at £5 7s. 6d. per 
ton, and another of about 4000 tons will be constructed at £6 per 
ton. Builders are looking for cheaper iron and steel. 


Coal and Coke. 


The coal trade has been extraordinarily active, but now is 
a little easier; but still the requirements are so large that it is 
difficult for the colliery people to satisfy them, and very heavy 
exports are yet recorded. Best steam coals are at 14s. to 14s. 6d. 
per ton f.o.b.; seconds at 12s. 6d. to 13s.; and smalls at 5s. 6d. to 
7s. 3d. Best gas coals are very firm at lls. 3d. to 11s. 6d. ; and 
seconds at 10s. to 10s. 6d. House coals in South Durham have been 
reduced Is. per ton, the first reduction that has been reported 
since last autumn. Foundry coke has fallen to 17s. per ton, f.o.b., 
and medium is at 16s. per ton, delivered at the furnaces here. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. )j 


The General State of Business., 

THERE is, so far as can be ascertained, little or no improve- 
ment in the actual state of business generally in Scotland since 
last report. At the same time, the outlook is, perhaps, not 
quite so discouraging as in the last few weeks. Our authorities 
are still having to cope with a serious state of matters as regards 
the great numbers of the unemployed, and how to provide for 
these has become a problem of the utmost difficulty in view of 
the meagre assistance hitherto obtained from Government funds. 
No doubt, however, there are encouraging features in the outlook. 
The result of the shipyard workers’ ballot is not the least of these, 
and it is to be hoped that as many of the men as’ can find situa- 
tions will return to work. The gradual fall in the cost of raw 
material and the cheapness of money are undoubtedly of import- 
ance in opening the way for new enterprise ; but so far contracts 
available are few and generally of minor importance. A fresh 
iastance of the value of conciliation boards is afforded this week 
by the arrangement of the Scotch: coalmasters and men’s repre- 
sentatives that the miners’ wages shall be reduced by 124 per cent., 
amounting to 6d. per day, thus avoiding a rtrike. 


The Warrant Market. 

There was practically no cash business in Glasgow pig 
iron warrant market in the closing days of last week, but-transac- 
tions took place in Cleveland warrants at 49s. 10d. for delivery in 
eight days ; 50s. 1d., five days; and 50s. for 14th July. The im- 
proved labour outlook, together with the fact that the monthly 
shipping returns of pig iron exports showed an increase on the 
figures formerly reported daily, led to a cheerier attitude on 
*Change, and business was done this week from 50s. 4$d. to 51s 
cash, 40s. 9d. to 50s, 10jd. one month, and 50s, 6d. to 50s, 74d. 
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for delivery in three months. Dealers in warrants continue to act 
with caution, as it appears all but impossible to forecast what is 
likely to be the future course of the market. The great reduction 
of stecks, snd the comparatively small number of ‘warrants in 
circulation certainly point in the direction of firmer quotations, 
but there has to be considered on the other hand the depressed 
condition of trade, and the small quantity of iron required at 
present by home consumers. 


Scotch Makers’ Pig Iron. 

The ironmasters report a fair inquiry for the various 
brands, but there is no great pressure for delivery. Prices are 
again lower, the reduction in most cases being 6d., but in one or 
two inst the decline is as much as ls, to 2s. per ton. 
Monkland, No. 1, is quoted at Glasgow 58s. ; No. 3, 55s.; Carnbroe, 
No. 1, 59s. 6d.; No. 3, 50s.; Clyde, No. 1, 6ls. 6d.; No. 3, 
56s. 6d.; Calder, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Summerlee, 
No. 1, 63s., No. 3, 58s.; Langloan, No. 1, 66s.; No. 3, 61s.; 
Coltness, No. 1, 88s.; No. 3, 62s.; Glengarnock, at Ardrossan, 
No, 1, 63s. 6d.; No. 3, 58s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 58s.; No. 3, 55s.; Dalmellington, at Ayr, No. 1, 
59s.; No. 3, 54s.; Shotts, at Leith, No. 1, 63s. 6d.; No. 3, 58s. 6d. ; 
Carron, at Grangemouth, No. 1, 78s. 6d.; No. 3, 59s. per ton. 
There are 77 furnaces in blast, compared with 91 at this time last 
year. From the United States the private advices are somewhat 
more encouraging, but the continental reports, on the other hand, 
appear to indicate increasing weakness in trade. 





Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week were small, being ob 4919 tons, against 7052 in the corre- 
sponding week of last year. Of the total shipments only 1515 tons 
went abroad, Canada taking 205 tons, South America 158, India 
20, Australia 50, France 10, Italy 565, Germany 40, Holland 140, 
Belgium 35, China and Japan 40, other countries 252, the coast- 
wise shipments being 3404 tons, compared with 2685 in the same 
week of last year. The arrivals of Cleveland pig iron at Grange- 
mouth amounted to 7027 tons, being 1917 tons less than in the 
corresponding week. The total imports from the North-East of 
England in the past four months are 198,162 tons, showing a 
decrease of 18,100 tons compared with the quantity received in 
the corresponding period of 1907. 


Finished Iron and Steel. 

The depression in the malleable iron 
been very severe, and the makers have found it desir- 
able to make a substantial reduction in prices. They have 
reduced prices 7s. 6d. per ton, making the basis price of crown 
bars £6 2s. 6d., subject to the usual 5 per cent. discount for 
delivery in the Clyde district. The inquiry has shown some little 
improvement in the last few days, but the work available is still 
insufficient to keep the works in anything like full operation. The 
outlook in the steel trade is rendered a little more hopeful by 
the prospect of a resumption of work in the shipbuilding trade ; 
but the substantial advantages of this are still, unfortunately, 
in the future. There is great lack of fresh orders throughout 
the trade generally, and not a few of the rolling mills are idle. 
A recommencement has been made with the steel manufacture 
at Glengarnock, where the works had been closed since the 
beginning of the year. The start is only a partial one, but it is 
hoped that before long the demand may render a fuller use of the 
works n . As regards wages, it should be stated that in 
the finished iron trade areduction has this week taken place of 2} 
per cent., this reduction proceeding upon the prices realised by the 
makers during the months of March and April, and under the 
Conciliation Board agreement there can be no further reduction of 
wages for a period of two months. ; 


The Coal Trade. 


There is an easier tendency in the coal trade. The de- 
mand for shipping coal has not been quite so active, and the ship- 
ments show a considerable reduction from the quantity despatched 
during last week. Still, it is expected that a fair export business 
will be done during the present month, in order to anticipate the 
holiday stoppages that are so common in the Scottish mining 
districts during July. Prices of shipping coal are steady. At 
Glasgow harbour steam coal is quoted 10s. to 10s. 6d.; ell, 10s. 3d. 
to 10s. 9d.; and splint, 10s. 3d. to 11s. 3d. per ton. House coal is 
in quieter request, owing to warm weather. The demand for coal 
for manufacturing purposes is quiet. At a meeting of the Con- 
ciliation Board in Glasgow this week, it was agreed to reduce the 
colliers’ wages 6d. per day. A few weeks ago 3d. was taken off 
the men’s wages, which are now down 9d. per day from the highest 
point reached during the past year. It has been agreed that 
no further change in wages will be asked for before the 22nd 
current. 


trade has 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


State of the Welsh Coal Trade. 


TuatT which the old authorities at the Bute Docks have 
foreseen has taken place, and though a certain degree of firmness 
remains, and prices still are openly quoted for best steam up to 
l6s. 3d., it cannot be denied but that prices have slipped below 
l6s., and that some sales have been effected at 15s. 9d. Swansea 
would appear to have a rapidly expanding coal trade. Last week 
again it shipped close upon 90,000 tons, and its patent fuel trade 
was 18,970 tons. Newport, too, continues to exhibit large totals, 
figures again advancing beyond 103,000 tons, of which 85,430 went 
to foreign destinations. 1t was noticed, teo, that coastwise ship- 
ments are advancing. This week, aftera fairly good week for 
large topnages, Cardiff opened the week by despatching twenty- 
seven steamers, two in ballast, Venice taking 6100 tons, Canary 
Islands 5500, and it was remarked that though for spot shipment 
concessions were somewhat easy, yet that the undertone was 
good, and there was a probability that Whitsuntide business would 
strengthen the market. . An authority on Change states that this 
week the test steam coals have suffered to the extent of 14d. a 
ton, yet they still remain relatively the strongest in the market, 
while bituminous qualities supply the weakest points. Smalls 
have undergone littie change. 


Latest Cardiff Quotations, 


Midweek quotations were as follows:—Best large steam, 
5s. 9d. to 16s. 3d.; seconds, 14s, 9d. to 15s. 3d.; ordinary large 
steam, 14s. to 14s. 6d.; drys, best, 15s. 6d. to 15s. 9d.; drys, 
ordinary, 13s. 3d. to 13s. 9d.; best Monmouthshire black vein, 
l4s, 3d. to 14s, 6d.; Western Valleys, 13s. 9d. to 14s.; Eastern 
Valleys, best classes, 12s. 9d. to 13s.; Eastern Valleys, other 
sorts, 12s, to 12s. 6d.; best house coal, 17s. 6d. to 18s. 6d.; 
other qualities, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, large, 19s. 3d. 
to 19s. 6d.; through, 15s. to 15s. 6d.; No. 3 smalls, 12s. to 12s. 3d.; 
No. 2 Rhondda, 11s. 6d. to 12s.; through, 10s. 6d. to 10s. 9d.; 
No. 2 smalls, 8s, 3d. to 8s. 6d.; best washed nuts, 14s. 6d. to 15s.; 
seconds, 13s. 6d. to 14s. 6d.; best washed peas, 13s. to 43s. 6d.; 
seconds, 12s. 6d. to 13s.; best small steams, 8s. 6d. to 9%; other 
smalls, including drys, 6s. 3d. to 7s. 9d. Patent fuel, 16s. to 17s., 
less 24. Coke, furnace, 16s. 6d. to 17s. 6d. Pitwood, 18s. to 
18s. 3d. 


Anthracite. 

Ordinary large scarce, and in strong demand ; no difficulty 
in getting advanced prices; market very firm. Red not in gocd 
form, difficult to sell ; rubbly culm steady at last quotations, also 
not moving well. Latest prices at Swansea :—Hand picked malt- 





ing, 25s. to 26s.; second malting, 22s. to 23s. net ; big vein, 
21s. 6d. to 22s. 6d., less 24; red vein, 12s, 6d. to 13s., less 24. 
Machine-made coals: Cobbles, 22s. to 23s. French nuts, 23s. to 
24s., net ; German nuts, 23s. to 24s., net; beans, 22s. to 23s.; 
screened beans, 14s. 6d. to 15s. 6d.; peas, 14s, to 15s. net ; rubbly 
culm, 6s. to 6s. 6d., less 24; ordinary duff, 3s. to 3s. 6d. net. 
Other coals: Best large steam, 16s. 6d. to 17s., less 24 ; seconds, 
lds. 6d. to 16s., less 24 ; ordinary large, 13s. 6d. to 15s., less 24 ; 
through bunkers, 10s. 6d. to Ils., less 24; small, on to 
quality, 8s. to &s. 6d., less 24. Bituminous: No. 3 Rhondda, 
19s. 6d. to 20s. 3d., less 24; smalls, 12s. to 12s, 3d., less 2}. 
Patent fuel, 14s. 3d. to 14s, 6d., less 24. All Swansea. 


New Coal taking Pontypridd. 
After several years of preliminary work the Great Western 
Colliery Company has opened out the five-foot seam at its Maritime 
Colliery, Pontypridd. There is a large area, and prospects are 
such as to give employment to several hundred men. 


Iron and Steel. 

Thereis still little of consequence being done. At Cyfarthfa 
only one furnace is now in blast, and business consists of bars only. 
At Dowlais the week’s return consisted of five days, which was an 
improvement when compared with late business, but it was the 
common observation that demands were of a limited character. A 
rail order a week, principally from Newport to Highbridge, is but 
a small item compared with former Great Western Railway 
busiuess. In the Swansea Valley half-a-dozen smelting furnaces 
were out during the week. At Lianelly there were the usual 
complaints of dumping interfering with local industries, but I 
note that only one cargo of American billets came to hand 
this week—501 tons from New York to Newport. The 
most substantial clearance this week was 1600 tons rails 
from Cardiff to Bombay. Two cargoesof iron ore were dealt with, 
both for Ebbw Vale, one from Castro Urdiales, the other Bilbao. 
Notification has come from Newcastle that a powerful new com- 
bination of ironmasters has been formed for working Algerian iron 
ore deposits, and with them Guest, Keen and Co. are associated. 
The Consett Company alone uses nearly half a million tons yearly. 
Many experts certify that a large quantity of ore of first quality 
exists at about 100 miles inland from the port of Bona. At 
Swansea mid-week the tollowing quotations were given out on the 
Metal Exchange:- Pig iron: Mixed numbers, hematite, 61s. ; 
Middlesbrough, 50s. lld.; Scotch, 56s. 3d.; Welsh hematite, 
61s. 6d. ; East Coast hematite, 60s. 6d. to 61s. No rail quota- 
tions. Bars: Siemens, £4 10s. to £4 11s. 6d.; Bessemer, £4 10s. ; 
Rubio iron ore, Newport ci.f., 14s. 3d. to 14s. 9d. Iron ore is 
coming to Newport from Watchet, pig iron from Grimsby, steel 
scrap to Swansea from Harrington. 


Tin-plate. 


Good average work has been in evidence at the tin-plate 
works of the district, with the result that last week 96,673 boxes 
were shipped from Swansea, 109,855 boxes were sent to vans 
and warehouses, leavir g 208,068 in stock. A still larger shipment 
is expected for this week. The almost tropical weather has told 
severely at mills and furnaces all orer the district. At Llanelly 
the energetic management of Messrs. Thomas and Co. is displayed 
in the addition of more mills at the Barry Works, and it is stated 
that the old Castle Company is to increase its mills to fourteen. 
Foreshadowing of a new industry at Llanelly has been welcomed, 
especially as it takes a hopeful aspect, with solid guarantees for 
success, This is the conversion of the Sandys foundry into 
a galvanising works. Local gentlemen of repute are at the head. 
There has been a stronger demand during the past week for oil 
plates and for plates generally, 12s. 9d. is being freely offered for 
C 18? and 14 for immediate shipment. Ample work secured 
for some time ahead. Warmer weather interfering much with 
labour, so lower prices are not likely to be entertained. Latest 
at Swansea; official quotations B and Si prime 
12s. 3d. to 12s. 6d.; ternes 28 x 20, 112 sheets, 22s. 3d., 22s. 6d.; 
C.A roofing sheets £8 15s.; finished black plates, £9 5s. to 
£9 7s. 6d.; galvanised sheets, 24 g., £12 10s.; block tin, £128 5s. 
Other quotations :—Copper, £58 ; lead, £13 17s. 6d.; spelter, £20 ; 
silver, 24% per oz. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

CoNSUMERS and dealers show more reserve than ever, and 
the few fresh orders that can be secured are not sufficient to keep 
the works well employed, and many men have already been dis- 
missed on account of that in several instances. From the Sieger- 
land and adjoining districts an increase in stocks is reported, 
although output of the blast furnace works has been reduced 
50 per cent. Sales in iron ore for the third quarter have not yet 
been effected ; consumers are not likely to purchase freely just 
now, for they are sure to find sufficient quantities Jater on, and 
besides, a rise in prices is out of the question. The reduction in 
output of 50 per cent. is not_considered sufficient to prevent a 
further rise in stocks ; the monthly output is 150,000 t., but the 
orders booked amount to about 45, t. only. Negotiations 
carried on. regarding the forming of a Convention for Drawn Wire 
have been without success. A recent tendering for scrap iron 
showed the low state of the iron industry, for although offers were 
more numerous than in January buyers showed the greatest reserve, 
and the prices given were M.4 to M. 5 p.t. lower than at a 
previous tendering. Satisfactory accounts come in from the 
German machine department, activity and demand during the 
last two months having improved; only in steam engines a 
languid business is being done. The Prussian Railway Minister has 
given out orders for 814 locomotives for existing lines, and 47 
locomotives for new lines, to be delivered till 31st of October of 
present year, so there will be a brisk activity at the locomotive 
shops during the next few months. The Luxemburg Pig Iron 
Convention is going to maintain the 40 per cent. reduction in 
output also during the third quarter of this year. The production 
of pig iron in Germany, which was 52,000 t. higher in March than 
in February, decreased 67,000 t. in April, being 977,866 t. for that 
month, which is the lowest figure since January last. The 
decrease is shown in all sorts of pigiiron; in foundry pig it was 
800 t., in basic 40,000 t., in steel and spiegeleisen 14,000 t., and in 
forge pig 5000 t. Especially in basic the production shows a 
strong decrease. 


Coal in Germany. 

From the Silesian coal market favourable reports are 
given, demand for all sorts of fuel being satisfactory, both on 
home and on foreign account. Russia and Austria-Hungary are very 
good customers. Coke is in steady request. Compared with pre- 
vious weeks the coal trade of Rheinland-Westphalia has been 
fairly lively. Daily deliveries have been quite satisfactory, being, 
as a rule, 220,000 t. per day; consumption of the inland iron 
industry is but limited, and the rise in deliveries is chiefly due to 
a good export. 


Decreasing Demand in Austria-Hungary, 

Import in German iron has been increasing. About 
4000 t. have been imported since the beginning of May, principally 
for Hungary, but Austrian works have also been consuming 
German pig iron. The tone of the market is flat. In the Austro- 
Hungarian coal industry a steady tendency prevails, and prospects 
are fair. The situation of the coke petal 6 is less favourable ; 
especially for house fire purposes very little is bought at pre- 
sent, r 








es 
Iron and Steel in France, 

Varying accounts are given of the iron market in France, 
In the north a want of animation continues to be reported ; in 
the east rather more is being done than previously ; andin the centre 
the ee is pretty lively. Bars continue neglected on account 
of the dulness in the building line, which is as marked as before, 
The business done generally is of the hand-to-mouth sort, but 
quotations have shown rather more firmness than before ; bars 
for instance, are hardly obtainable at less than 70f. p.t. A normal 
activity is going on at the large steel works, and the iron 
foundries are very busy too. Agricultural machines sell freely 
Of the French coal trade nothing of interest can be reported, 
demand and sale being regular as before. 5 


Decreasing Activity in Belgium. 

Except for the small articles of finished iron, which have 
shown a little more life recently, the depressed condition in the 
iron industry continues. Employment at most establishments has 
been decreasing; the maximum quotation for bars is £4 15s, 
fo.b. Antwerp. Girders are only nominally quoted £5 {s.; for 
actual sales much less is taken. At the rail works a fair activity 
is going on, but the plate trade is moving from bad to worse 
quotations being weak in the extreme; for home consumption 
150f. p.t. is with difficulty obtained, export prices varying between 
£5 8s. and £5 12s. p.t. The figures of the consumption in pig 
iron show the poor condition of the iron trade, output during the 
first four months of the year having been 61,640 t. less than in 
the previous year; import, during the same period, decreased 
from 234,763 t. to 142,622 t., which is equal to a decrease of 
92,141 t. A weak and gd business is being transacted on 
the Belgian coal market. Output shows a decrease of 25 to 330 per 
cent. The briquette trade, on the other hand, has steadily 
improved since the beginning»of the year. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, May 25th. 

THE appearance of a moderate demand for steel in the Western 
States and on the Pacific Coast is exercising a favourable influence 
on the market and mill centres in the East. Chicago is the centre 
of the improvement. Orders for 10,000 tons of structural 
materia), which have been before the market for several months, 
were finally placed this week. The inquiries on the market to-day 
are for 5000 tons for a bridge for the Chicago, New Orleans, and 
Texas Pacific, and 4000 tons to be used in the construction of a shop 
for the Lackawanna Railroad at Scranton, Pa. A municipal build- 
ing is to be erected in this city, corner of Park-row and Duane- 
street, which will take 8000 tons of material, but it will be 
some time probably before this order will be placed. Some 
40,000 tons will be needed for the projected Brooklyn subway, and 
10,000 tons for the Thirty-ninth-street ferry buildings. These are 
merely steel straws showing which way the wind will blow when it 
begins to blow. The undertone of confidence in the steel industry 
is due to the fact that there is an enormous amount of work 
waiting for the right conditions. The railroad people are 
beginning to sit up and look around. Four days ago the Burling- 
ton negotiated a loan— which was subscribed for several times over 
—for 16,000,000 dols. A number of railroad companies are now 
getting enough courage to poke their noses out of their office 
windows and ask for money. An immense volume of capital is 
loafing around. A favourable influence is exerted by the continu- 
ance of crop indications. The outflow of farmers from abroad and 
from the United States is in progress towards the Western 
Canadian Dominion, which is being opened up by railroad con- 
struction on a magnificent scale. hile there is no general 
a in the iron and steel industry, pig iron has been 
selling very well within a week, and as prices are as low as they 
can well get, there will probably be a fair volume of pig iron busi- 
ness to record during the next few weeks. The volume will, of 
course, be limited until the railroads — to buy. 

The production of copper is heavy. Exports for the month, so 
far, 15,195 tons. Domestic demand is scattering. 








THe Farapay Socrety.—An ordinary meeting will be held on 
Tuesday, June 9th, 1908, at 80 p.m., in the library of the 
Institution of Electrical Engineers, 92, Victoria-street, 8.W. Dr. 
Albert R. Frank will read a paper on ‘‘ The Utilisation of Atmo- 
spheric Nitrogen in the Production of Calcium Cyanamide and its 
use in Agriculture and Chemistry.” 


THE INSTITUTION OF CIvIL ENGINEERS’ CONVERSAZIONE.—The 
conversazione of the Institution of Civil Engineers was held on the 
evening of May 28th at the Albert Hall. The members and their 
friends, who were a in great numbers, were received by the 
President, Sir illiam Matthews, K.C.M.G. An _ excellent 
musical programme had been arranged, and a most enjoyable 
evening was spent. 

GEOLOGISTS’ ASSOCIATION, LONDON.—The next meeting of the 
Association will be held at University College, Gower-street, 
London, W.C., on Friday, June 12th (second Friday), 1908, at 
8 p.m., when Professor E. J. Garwood, M.A., Sec. G.S., the 
Librarian of the Association, will conduct the members round the 
new Geological Department, and explain the recent work of the 
department, including a demonstration of the use of three-colour 
slides in petr phical teaching, and a new instrument for taking 
soundings in lakes, A short lecture will also be given in the 
adjoining Haywood Theatre at about 8.30 on “The Origin of 
Mountain Tarns.” 


ConTRACTS.—W. Baird and Co., Limited, Eglinton Lronworks, 
Kilwinning, N.B., have now ordered from Bradley and Craven, 
Limited, a second plant for briquetting fine Spanish ore, which is 
afterwards calcined preparatory to going into the blast furnaces — 
In connection with a 1200-kilowatt exhaust steam turbine sct 
which the Cleveland and Durham Electric Power, Limited, is 
installing at the Tees Bridge Ironworks, Stockton-on-Tees, an 
order has been placed for a 330,000 gallons per hour water-cooling 
plant on the Gjers and Harrison Simplex Spraying Nozzle system. 
—The Hulton Colliery Company, Bolton, is also putting in a 
100,000-gallon plant, and the Tredegar Iron Company a. 60,000. 
gallon plant, both on the same system. 

PuysicaL Society or Lonpon.—A ial general meeting of 
the fellows of the Physical Society will be held at the Royal 
College of Science, Imperial Institute-road, South Kensington, on 
June 12th, 1908, at 8 o’clock in the evening, when the subjoined 
resolution, which was d at tke special general meeting of 
Fellows held on May 22nd, 1908, will be submitted for confirmation 
as a special resolution :—‘‘That the Articles of Association con- 
tained in the printed document submitted to the meeting, and, 
for the gee of identification, subscribed by the chairman 
thereof, , and the same are hereby approved ; and that such 
Articles of Association be, and they are hereby, adopted as the 
Articles of Association of the Society.” The above meeting will 
be immediately followed by an ordinary meeting of the Society, 
for which the agenda will be :—(1) Messrs. EB. Bellini and A. Tosi: 
‘‘ Experiments on a Directive System of Wireless Telegraphy ” ; 
(2) Dr. Morrow: ‘On the Lateral Vibration and Deflection of 
Clamped Directed Bars” ; (3) Professor Lees: ‘‘On the Resist- 
ance of a Conductor of Uniform Thickness’ whose Breadth 
Suddenly Changes, and on the Sha of the Stream Lines” ; 
(4) Dr. Nicholson: ‘‘On the Self-inductance of Two Parallel 
Wires”; (5) Dr. Barkla and Mr. Sadler: ‘‘On HompgeneousSecon- 
dary Radiation” ; (6) Professor Morton: ‘‘ Notes on the Motion 
of a Corpuscle and on Cloud Formation.” Council meeting at 
45 p.m, 3 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is con | Srom abroad the name and address 
of the Communicator is printed in italics. :! 
When the abridgment is not illustrated the Specification is without 


drawings. : 

: Specifications be obtained at the Patent-ofice Sale Branch 
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the complete - nine 

son may on any of the grounds mentioned in the Acts, within two 

Any Por the dat at the end of the abridgment, give notice at the 
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TORPEDOES. 


97,653. December 14th, 1907. :- IMPROVEMENTS IN TURBINE- 

DRIVEN TORPEDOES, ‘by Aktiebulaget de Lavals Angturbin, of 

Jarla, Stockholm, Sweden, 

This invention refers to torpedoes driven by a turbine the 
motive fluid of which is exhausted directly into the compartment 
of the torpedo enclosing the turbine and is conducted away there- 
from through the hollow propeller shafts. The object of this 
invention is to avoid the use of valves, which are always more or 
less uncertain in their action, and which hitherto have been used 
for preventing the water penetrating into the air tanks when the 
turbine has finished its work. For this purpose the turbine is 
enclosed in a com ent of the torpedo which is hermetically 
closed from the air tanks, and which is connected by means of a 

ipe with a small aft compartment, also hermetically closed from 
the air tanks and freely communicating with the hollow propeller 
shafts, the turbine exhausting directly into the turbine compart- 
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ment of the torpedo, and the propeller shafts being open-ended. 
The accompanying engraving shows in longitudinal section the aft 
part of a torpedo which embodies this invention, and which is 
adapted to be driven by a turbine by means of any suitable motive 
fluid, such as compressed air Within an air-tight compartment 
of the torpedo is mounted a turbine, to which the compressed air 
is admitted through the hollow turbine shaft. The casing of the 
turbine is provided with a number of holes through which the 
compre’ air, after having performed its work in the turbine, is 
exhausted directly into the air-tight compartment. A pipe con- 
nects this compartment with a small aft compartment surrounding 
the propeller shafts. The latter is closed in a water-tight manner 
except where the other pipe enters it, and at parts A and B, where 
it communicates with the hollow propeller shafts of the torpedo 
the exhausted compressed air being thereby freely conducted 
7 through the shafts without the use of valves.— May 13th, 


WIRELESS TELEPHONY. 


January 14th, 1908.—IMPROVEMENTS IN AND RELATING TO 
Rapio TELEPHONY, The Amalgamated Radio Telegraph Com- 
pany, Limited, of 601, Salisbury House, London Wall, E.C. 

This invention relates particularly to systems of wireless tele- 
phony in which the length of the waves is varied. Two systems 
of radio telephony have been suggested, one of them being based 
upon a variation of the intensity of the emitted oscillations, and 
the other upon a variation of the length of the radiated waves 
Although the tirst system is advantageous in not requiring special 
proceedings to be taken at the receiving station to show variations 
produced by the voice, the latter system is found to be superior if 
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the yy circuit is somewhat out of tune, The theoretical 
reason for this is apparent from a. study of the resonance curve 
shown, where the abscissw represent the wave length A of the 
received waves and the ordinates represent the intensity of the 
current ¢ in the detector. The position of resonance is given by 
the maximum in the plotting of the curve, but since at the 


maximum the relation st = 0 holds good, it follows that the 


system when in resonance is not sensitive for small variations of 
the wave length. In this invention the difficulty is overcome by 
working out of tune, for instance, in such a manner that the 
pointe E and F on the curve correspond with a medium wave 
length, and the points A and B and C and D respectively corre- 
spond with the variations produced by the sound. The right-hand 
engraving shows the simplest way of arranging the receiver. 
With such a system the antenna has a proper periodicity which is 
somewhat out of resonance. Since a resonance curve is the 
steeper the less the system is damped, and as steepness of a curve 
corresponds with sensitiveness for the variation of the wave 
length, it is of special importance for the present purpose that the 
detector rhould be inserted into an oscillating circuit which is 
damped as little as possible, being only loosely coupled with the 
antenna. There are several other illustrations showing connec- 
tions at the transmitting end and modifications.— May 13th, 1908. 


DYNAMOS AND MOTORS. 


18,261. August 12th, 1907.—IMPROVEMENTS IN AND RELATING TO 
LAMINATED CORE STRUCTURES, PARTICULARLY APPLICABLE TO 
Dynamo ELEcTRIC MACHINES, The British Thomson Houston 
a 83, Cannon-street, E.C. 

The object of this invention is to simplify and cheapen the 





construction of laminated core structures, and particularly cores 
of dynamo electric machines of small power. The upper engraving 
shows partly in side elevation and partly in longitudinal section a 
small induction motor built in accordance with the invention, and 
the lower engraving is a longitudinal section through a portion of 
the field magnet showing a method of clamping the lamin together. 
A indicates the fleld magnet or stator structure, and B is a rotor 
or armature. These parts may take any usual or preferred form. 
The field magnet core is made up of a number of ring-like 
punchings or laminz assembled side by side upon a number of 
rods C until a sufficient mass is obtained ; stiffening plates D and 
E being arranged on opposite sides of the assembled mass of 

i he lamine are clamped together under considerable 
pressure and are held by means of bushings or collars F and G 
which are frictionally held upon the rods in engagement with the 
outer surfaces of the end plates. 1n assembling the structure one 
of the collars—for example the collar F—is preferably forced upon 
each of the rods into the position which it is to oceupy when the 
machine is completely assembled. One of the end plates is then 
threaded upon the rods and a sufficient number of lamine to give 
the desired thickness of core when the proper clamping pressure is 
applied are then added ; the remaining end plate is then placed in 
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position and the collars are slipped upon the other ends of the 
rods, The whole is then placed in a hydraulic or other suitable 
press, and the collars last to have been supplied are forced inward 
a predetermined distance. As the collars are forced inward, they 
engage with the adjacent end plate and move it so as to press the 
lamine closely together and hold them as inaclamp. The collars 
are preferably so ccnstructed that they form an extremely tight 
pressing fit upon the rods, whereby when the external pressure is 
removed, they retain fixed positions on the rods and hold the lamin 
rigidly clamped together. When the method of assembly just 
described is followed, the collar F need not be pressed in place, 
but may be shrunk upon the rod, or suitable shoulders may be 
formed in any suitable way upon the rods and take the place of 
the collars. It is preferable to make the collars at each end of the 
rods alike, in order that they may be interchangeable, and further- 
more, for the reason that the bolts may be constructed of ordinary 
commercial bar material. H and K are overhanging lips which 
protect the field widenings.—May 131, 1908. 


10,969. May 10th, 1907.—IMPROVEMENTS IN REPULSION ELECTRIC 
Motors, The Felten and CGuilleaume-Lahmeyerwerke Actien 
Gesellschaft, of 45, Hichsterstrasse, Frankfort-on-the-Maine, Ger- 
many. 

This invention provides means whereby the speed of a repulsion 
motor can be adjusted to any required value by providing exciting 
brushes connected to a source of potential independent of the load, 
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axis of which is nearly perpendicular to the axis of the short- 
circuited brushes. The engraving illustrates diagramatically an 
example of a motor arranged in accordance with this invention. 
The part of the stator winding arranged in the axis of the short- 
circuited brushes, namely, the winding s, is in series with the part 
of the winding—the auxiliary winding t—arranged at right angles 
to the short-circuited brushes. In the axis of the auxiliary wind- 
ing are provided exciting brushes ) preferably connected, by 
means of a switch ¢, to the secondary part of a shunt transformer w. 
By means of the switch c, the character of a plain repulsion motor 
may, if desired, be given to the arrangement by switching off the 
excitation brushes >}. If the auxiliary winding ¢ be so propor- 
tioned that under the normal lcad of the machine it ¢ enerates the 
exciting field which corresponds to the normal torque and normal 
speed, the normal working current produces alone only the 
required excitation, while no current, or almost no current, passes 
through the brushes /. In order that the leakage of the auxiliary 
winding, and consequent phase displacement, may be small, it is 
advisable not to arrange, as usual, the auxiliary winding under the 
main winding, but above it, so as to bring it nearer the air gap 
than the main winding.— May 13th, 1908, 





REFUSE DISPOSAL. 


10,351. May 3rd, 1907,—IMPROVEMENTS IN STEAM RAISING AND 
Rervse Disposal, by Joseph Devonport Finney Andrews, 2, 
Park-avenue, East Sheen, 8. W. 

The invention consists in the combination of a boiler with a 
retort in which the fuel is first decomposed ; also apparatus for 
recovering commercially valuable substances in the volatile pro- 
ducts of distillation, and a combination chamber for the subsequent 
combustion of the remaining gaseous products of distillation, 
which is so placed with respect to the retort and boiler that 
the heat generated by such combustion is available to heat the 
retort and generate steam. There is also a grate external to 
and adjoining the boiler, so placed with respect to the 
retort that the solid produets of decomposition can be drawn 
forward out of the retort to fall directly on the grate, where 
they are burned so as to heat the retort and boiler. The 
invention is illustrated in the engraving. As shown, a retort is 
supported in the space usually assigned to the fire-box, the 
front end of the retort being preferably built into a wall built 






































against the front of the boiler. Against this wall, and 
N° 10,251 
f 
D 
Ly Cc 
Retort G 
Nozzle B 
£ 
be 
SN Uy 
MQ ~\ \ SS Yy 
Fig.| Qn) GK S 
~ D GJ 
N IW 
Cc Tar WN ZZ) 
¢ \ga\7 = 
bas N \ Yj 
VY 
N 
A 
Fig.2. 
external to the boiler, a fire-box is constructed havi 


in its roof an opening which can be closed by any suitable 
means. To start decomposition of the charge of fuel or refuse 
inserted in the retoft a fire is kindled on the grate, the pro- 
ducts of combustion passing through the opening A, and thence 
to the main flue, heating the retort and initiating the distillation 
process. The volatile products may be led from the retort 
through an inwardly directed nozzle, or to the fire-box E, where 
they are ignited and serve to complete or assist the distillation 
of the retort charge. When the distillation is sufficiently 
complete, the solid residue is withdrawn from the retort and 
allowed to drop through the opening B on to the grate and 
the retort replenished. Instead of leading the gaseous products 
of distillation direct to the combustion space or the fire-box, they 
are preferably first taken off, as indicated in Fig. 2, by a pipe C 
to any suitable purifying or washing apparatus such as indicxted 
at D for tye recovery of the condensable or other’ constituents of 
the gases such as a sulphate of ammonia plant, the constituents 
remaining in the gaseous state being subsequently returned to the 
combustion space or to the fire-box and burned as before 
described. The solid residue of the distillation process may be 
transferred to a suitable gas producer as indiceted in Fig. 3, the’ 
gases generated therein being conveyed through a pipe to the 
combustion space and there ignited.—May 13th, 1908. 


FEED-WATER REGULATOR. 


16,333. July 16th, 1907.—IMPROVEMENTS IN FEED-WATER REGU- 
LATORS FOR STEAM BOILERS AND THE LIKE, by Robert 
Manning and William Pomeroy Champney, both of Cleveland, 
Ohio. 

This invention relates to the class of feed-water regulators for 


he 15,333, 





to Steam Space if int : 
[| of Boiler | 


























Fig.2. 
tothe Weter Space 
of Boiler 





boilers in which a float in a chamber disposed externally to the 
boiler is employed to actuate a reciprocating valve, comprising a 
valve stem with oppositely acting valves at or near its ends, and 
operating in a casing detachably secured in a hole in the side of 
the chamber, and adapted to control a valve regulating the feed 
pumps, and consists of the arrangement whereby the valve device 
reciprocates in a direction at right angles to the direction of move- 
ment of the float, and of improvements of the float lever, and in 
the connections of its ends with the float stem and salve stem 
respectively. In the use of the apparatus when the water rises 
above a certain level in the float chamber, it acts through the float 
and float lever to draw the valve rod axially in such a manner as 
to clore the valve A and open the valve B. Steam then flows 
throrgh the float chamber to the diaphragm chamber C, and thus 
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shuts off the water supply from the boiler. As the water level 
falls in the boiler’ the fluat descends and tends to close the valve 
B and open the valve A. In actual practice the apparatus will be 
in an intermediate position for the greater part of the time, so 
that both valves B and A will be slightly open, and steam will blow 
through from the float chamber into the open air, This small 
escape of steam shows proper working condition, and indicates a 
substantially constant water level, which is the condition desired. 
—May 13th, 1908. 


PISTON RINGS. 


23,276. October 22nd, 1907.—IMPROVEMENTS IN STEAM ENGINE 
PISTONS AND THE LIKE Rinas, by Joseph Stocks, of 355, Lang- 
sett-road, Sheffield. 

This invention relates to the construction of metallic self-expand- 
ing rings for engine pistons, the object being to simplify the 
construction, reduce the cost, and more effectively to prevent 
leakage between the outside and the inside of the piston. It is an 
improvement upon the piston packing described in the inventor's 
former patent No. 9314 of 1906. It is illustrated in the engraving, 
in which Fig. 1 is a plan with part of the ring removed to show the 
steps. Fig. 2, elevation of the same, part being shown in section. 
The new ring consists of two rings A and B, both rings being 
divided in the usual manner at E. The ring A is in cross sectional 
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configuration like the inverted letter L, and the inner ring B is 
made with corresponding steps to receive the ring A. Studs or 
similar stops C are fixed in and project from the ring B, and are 
arranged to enter corresponding recesses D formed in the ring A 
for the purpose of providing a limit to the degree of initial expan- 
sion. These recesses may be readily enlarged in width when 
further expansion is required. The rings are made of a larger 
diameter than the bore of the cylinder they are intended for, and 
are then divided by cutting out a gap E, and when compressed 
until the gap is closed they are turned externally until their 
peripheries are a true circle of the desired dimensions. The gap 
in one ring is so arranged that it is effectively blocked by the solid 
metal of the other ring, and thus a practically solid self-expanding 
ring is formed.—May 13th, 1908. 


MISCELLANEOUS. 

10,482. May 4th, 1907.— IMPROVEMENTS IN FURNACES OR FIRE- 
BARS, by George Alexander Newton, of 36, Osborne-road, 
Liverpool, and James Smalley, of 41, Stanhope-street, Liver- 

1 


pool. 
It has previously been proposed by the inventors to construct 
fire-bars with a longitudinal deep groove, open at each end on 
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their upper surface, with the object of their being filled with flue 
dust or very fine ashes The groove, however, being open at the 
ends, there was nothing to prevent the dust or fine ashes from 
falling out at the ends. In the present invention the top of the 
bars are made with a trough, instesd of a groove, by closing up 
the ends. It is claimed that this makes a perfect bed of non- 
conducting material for the fire to rest upon and protects the bars 





from injurious heat, and also prevents clinker from sticking to the 

bars, from which they can be easily raked off. Through the lower 

portion of the bars, at the front end below the trough, a hole is 

drilled to allow a steel pin to be passed transversely through a 

multiple of bars to couple or lock them together so as to prevent 

any one of them being lifted out of its place when the air space 
between the bars is being cleared of clinker by the pricking tool. 

By this arrangement the bars are much less likely to become dis- 

placed, because when thus coupled together they cannot be lifted 

separately, and are generally too heavy to lift collectively by the 

pricker tool.—May 15th, 1908. 

13,962. June 17th, 1907.—IMpROVED APPARATUS FOR REDUCING 
OR PREVENTING THE ROLLING MOVEMENTS OF SHIPS, by Victor 
Crémieu, of 6, Rue d’Ulm, Paris. 

This invention has for its object a particular arrangement of the 
pendulous apparatus for automatically reducing or preventing the 
rolling of ships. The invention consists broadly in suspending in 
the interior of a ship, which may be said to resemble a compound 
pendulum, a second pendulum, the moment of which may be an 
appreciable portion—for example, a tenth—of that of the ship, 
this pendulum being arranged within a fluid-tight chamber filled 
with liquid. The device consists essentially of a tube of circular 
cross section having a circular curvature about a centre m, situated 
upon the vertical passing through the centre of gravity of the ship 
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when at rest. In this tube there is inserted asphere of a diameter 
slightly less than that of the tube itself. Finally the tube is filled 
with a viscous liquid, the viscosity of which is so chosen that as 
the ship oscillates the centre of the sphere remains always in the 
vertical through the point m. The transverse radius of curvature 
of the tube placed at the bottom of the hold of the ship is equal to 
the distance of the metacentre m from the centre of the sphere, 
this curvature being measured on the line of centres of the sphere 
in its different positions. Under these conditions it is known that 
the movement of this sphere upon the surface of the tube will 
practically be according to the same laws as the movement of a 
pendulum oscillating about a fixed axis at m, whilst the movements 
of the sphere cannot, moreover, in any respect affect the stability 
of the ship. The tube is closed at its ends and is filled with a 
mixture of water and glycerine, and the difference between the 
diameter of the tube and the sphere is such that as the ship oscil- 
lates the centre of the sphere remains in the vertical plane passing 
through the point which constitutes the virtual centre of curvature 
of the tube. In the described arrangement this point would be 
the metacentre m. The mathematics of the principle underlying 
this invention are fully considered th the specification.— May 13th, 
1908. 


15,350. July 3rd, 1907.--IMPROVEMENTS IN AND RELATING TO 
THE SEPARATION OF SOLIDS FROM LiquiDs, by Henry Thomas 
Durant, of Bulawayo, Rhodesia, South Africa. 

This invention relates to the separation of solids from liquids, 
and has for its object the provision of means for carrying on the 
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process continuously. Apparatus made in accordance with this 
mvention comprises a closed vessel containing filtering plates and 
scrapers so arranged that while the solid and liquid matters are 
together fed into the vessel by a pump tbe liquid is forced by the 
pressure of the pump through the filtering material into hollow 
filter plates, and escapes from the interior of the plates through 
the side of the closed vessel by means of Pipe. The solid matter 
is continuously removed by scrapers from face of the filtering 
material, and falls to the bottom of the vessel and is suitably dis- 
charged. Ths engraving illustrates one form of the invention. 
In operation the solid and liquid materials are forced into the 
cl sed vessel under. pressure ; the solid which is scraped from the 
filtering plates as soon as deposited falls into the conical bottom 
and is collected and discharged, whilst the liquid material is 
drawn off through the filter. The scrapers are arranged parallel, 
and are adapted to reciprocate, and they may.consist of | ars of 
flat steel, iron, hardwood or other material. In order to cleanse 
the apparatus, the direction-of pressure may he reversed and 
water forced through the filter plates and closed vessel.— May 13th, 
1908. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 


886,590. Biast or Exwaust Apparatus, @. Ethel, Erfurt, 
many.—Filed Octobor Brd, 1907. , 


[886,590] 


(er. 


This is a locomotive blast pipe. The drawing explains itself, 


There is one claim. 
886,662. INTERNAL ComBUSTION ENGINE, J. Sulzer, Winterth,, 
Switzerland, assignor to Gebriider Sulzer, Winterthur, Switzerland, 
a Firm.— Filed July 27th, 1905. 
The single claim runs:—In an internal combustion engine, the 
combination with the working cylinder and its piston compressing 





air therein, of a supplemental cylinder directly communicating 
with the working cylinder through a restricted passage, means 
constructed to first suddenly compress an igniting medium in the 
supplemental cylinder and then force it gradually into the working 
cylinder, aud separate means for feeding fuel to the igniting 
medium as it enters the working cylinder. 
887,067. ENGiNE STARTER, C.J. Coleman, Rockaway, N.J., assiqnor 
to C. Hubert, New York, N.Y.—-Filed August 19th, 1905. 

This invention consists in the use of a powerful coiled spring, 

which is wound up by a ratchet, which is automatically thrown 
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out of gear assoon as the spring is wound. When theengine has to 
be started again a click is thrown into gear, the spring is released 
and starts the engine. The clicks or pawls are actuated by 
centrifugal effort. There are twenty-four claims. 


887,081. ConpENsER, W. M. Flenang, Holyoake, Mas.., 
assignor to International Steam Pump Company, New York, 
N.Y., a Corporation of New Jersey.—Filed ‘May 4th, 1907. 

A counter current condenser having a spray above the con- 
densing chamber, a vertical sleeve below the spray open at the 
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bottom to the’ steam to be condensed, a steam inlet admitting 

steam to the condensing chamber above the bottom of the sleeve, 

an air pump connection from the condensing chamber above the 

sleeve, and an.air cooler within the condensing water pipe through 

which the air passes on its way to the air pump. There are nive 
laims, ; 
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LARGE RAILWAY STATIONS. 
No. 1X.*—ST, ENOCH, GLASGOW. 


Tur history of railway communication into the city of 
‘w forms very interesting reading. The first line 


Se cpanel into Glasgow was the Glasgow and Garn- 
kirk, which was sanctioned in 1826 and opened in May, 
1831 and the Wishaw and Coltness, which joined the 


former line at Coatbridge. 
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was sanctioned in 1888, and the Queen-street Station, at 
the foot of Cowlairs incline, was opened February 22nd, 
1842. This railway was merged into the North British 
in 1865. 

In the description of Princes-street Station, Edinburgh, 


which we gave in our issue of May 15th, it was stated | 
that the Caledonian Railway from Carlisle to Beattock | 


was opened on September 10th, 1847, and thence to 
Edinburgh on February 15th, 1848. 
continuation of the Caledonian line was opened from 
Carstairs to Carriongill, where it joined the Wishaw and 





Fig. 2—INTERIOR OF ORIGINAL STATION 


Coltness, and thence into Buchanan-street, Glasgow. | 


This was not the present terminus in Buchanan-street, 
but stood on what is practically the site of the St. Rollox 
works of the Caledonian Company. In 1845 the Glasgow, 
Barrhead, and Neilston Direct Railway was authorised, 
which was opened from Glasgow to Barrhead in 1848. 


The Glasgow terminus was in South Side Station, on the 


south side of the Clyde. Prior to this—in 1837—a line 
Was opened from Bridge-street Station, on the south bank 
of the Clyde, to Paisley, which subsequently became the 





* No. VIII. appeared May 15th. 


The latter was authorised in 
1829 and opened in 1834 The Edinburgh and Glasgow 


Be eSCeegeeeeee @ 


pee 








On the latter date a | 





| joint property of the Caledonian and Glasgow and South- 
Western Companies. The latter railway’s first associa- 
tion with Glasgow was on the opening of the Glasgow, 
Paisley, Kilmarnock, and Ayr line in 1840. This line 
joined the Glasgow and Paisley joint line at Paisley, and 
their trains used the Bridge-street Station. There was, 


in addition to this, an independent line from Paisley, 
| opened in 1886, which was known as the Canal. line, 
owing to its having been laid on the bed of the Glasgow, 
This canal had been 


Paisley, and Ardrossan Canal. 
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Fig. 1—PLAN OF ST. ENOCH STATION 


bought in 1869, and its conversion into a railway was 
sanctioned in 1881. 
It will be seen from this that the Caledonian line 


from the South and the Glasgow and South-Western | 
did not enter the city proper, but stopped short on the | 
In 1864 an Act was obtained | 
which would remedy this state of affairs as far as the | 


south side of the Clyde. 


| Glasgow and South-Western was concerned. This was 
by the construction of the City of Glasgow Union Rail- 
| way, which commencing at Pollok Junction on the Glas- 
‘gow and Paisley Joint Line, was to cross the Clyde, and, 


passing along the east side‘of{Glasgow, join the ‘North 
British system at Sighthill. Immediately on the north 
side of the Clyde a triangle was to be laid in, leading into 
a new station to be erected in St. Enoch’s-square.. The 
Union Company, however, found itself in financial 
difficulties, and in 1867 an Act was passed whereby the 
Glasgow and South-Western and the North British took 
over the financial responsibility jointly. The bridge over 
| the Clyde was completed, and the line opened in 1870, 
| but not the whole of the extension, into St. Enoch’s- 
square—only as far as Dunlop-street—see Fiz. 1. 

The distance from Glasgow to Kilmarnock vid the 


original line through Dalry is 344 miles. In 1865 the 
Glasgow and South-Western obtained powers to con- 
struct a direct line to Kilmarnock, which would have 
been competitive with the Caledonian Company's Glasgow, 
Barrhead, and Neilston Line. In 1868, however, an Act 
was obtained by the two companies for the conversion of 
the latter line into a joint railway and its extension to 
Kilmarnock. The extension was opened in 1878, and the 
distance between Glasgow and Kilmarnock reduced by. 
ten miles, In 1876 the Union line was extended into St, 
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Enoch’s Station, and in 1879 the St. Enoch’s Station 
Hotel was opened. In the same year the Caledonian 
Company extended its line from Bridge-street across the 
Clyde into its Central station, and it then ceased to use 
the South Side Station for passenger purposes. 

In 1883 the Glasgow and South-Western Company 
purchased from the Union Company the Station, hotel, 
j and the lines up to the two junctions at the base of 
| the triangle, and in 1896 the Union lines were divided so 
| that the Glasgow and South-Western took the lines south 
' of College Junction, and the North British the lines north 
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{Fig. 3-INTERIOR OF EXTENDED STATION 


thereof,’and the Union Company disbanded. In February, 
1892, the Glasgow and South-Western Company relin- 
quished its rights in the part ownership of Bridge-street 
Station, which then became the sole property of the 
Caledonian Company. 

Prior to the absorption of the city of Glasgow Union 
Railway—about 1893—Mr. Melville, the chief engineer 
of the Glasgow and South-Western Company, was 
instructed by the directors to prepare plans for the widen- 
ing of the bridge over the Clyde which carried two lines 
of way. It was not, however, until 1896, after the division 





of the Union Railway, that the powers were obtained 
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which authorised the widening of the line from Port | set in cement. The bridge is 46ft. 6in. from centre to 
Eglinton Junction, where the Glasgow and Paisley Joint | centre of the main girders and 51ft. 2in. between the 
and the Canal lines join. In 1898 further powers were ' parapets. There are nine cross girders in each span, 








Fig. 4—RAILWAY BRIDGE OVER THE CLYDE 


Nos. 1 and 9 cross girders are 
| 20ft. deep, and No. 5 is 8ft. deep. On the top of what are 
| referred to as “outside wheel guards” in the Board of 


aeteot to widen the station itself and the approaches | spaced 9ft. 33in. apart. 
ereto. 
The whole of the contracts were placed with Sir 
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“Tue ENGINEER” 
Fig. 5—DETAILS OF THE ROOF 


William Arrol and Company, Limited, exeepting the | Trade requirements as to new railways, plates have been | 


contract for the large roof over the extension of the | placed and a hand-rail, which affords a safe pathway for 
station, which was placed with Arrol’s Roof and Bridge | platelayers. 
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The floor of the station is about 28ft. above St. 
square ; sothe carriageway approaching the statio 
what steep. The St. Enoch’s Station Hotel, be] 
the railway company, stands in the north-west 
the station, and extends over the whole of the 
part of the left side. A glazed cover, 
wide, and supported by columns, 
approach at the booking-oflice. 

A plan of the station and station buildings is given ; 
| Fig. 1. The booking hall is 81ft. long and 57ft. wide, It 

is entered by two doorways off the street and two off the 
station. The booking-office is between the two latte 
doors, and has eight windows. In one corner of the hall 
there is an excess luggage office, and also seven telephone 
booths. On each side of the booking-hall is a passage 
way, one 9ft. wide and the other 13ft. wide, which are 
very useful for passengers leaving the station, and for 
| those who hold return or season tickets. 
| The original station is approximately 200ft. wide, ang 
| including the hotel and offices, covers an area of 44,000 
| square yards. It has four platforms, each about 30f 
| wide. There are six platform lines under the original 
| roof of the following length:—No. 1, on the north side 

and next to the offices, 946ft.; No. 2, 852ft.; Nos. 3 and 
| 4, 842ft.; No. 5, 788ft.; No. 6, 1122ft. Between Nos, } 
| and 2 lines there is a siding, and also another between 
| Nos. 8 and 4 lines. Access is afforded between these 
| sidings and both the adjoining platform lines, the points 
| being worked from small ground frames electrically cop. 
| trolled from the Station signal-box. The interior of the 
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original station is illustrated in Fig. 2. This view shows 
the beautiful and massive arched roof which, along 
with the station buildings and hotel, was designed by the 
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Fig. 6—DETAILS OF UMBRELLA ROOFING 
Messrs. Morrison and Mason,| There are four lines of way over the bridge, and imme- 


| diately at the north end is Clyde Junction signal-box— 
| seen to the right of Fig. 4—which controls the junction 


Company, Limited. 
Limited, were associated with these contractors in carry- 
ing out the masonry works and the works connected with 
the sinking of the river cylinders. 

In Fig. 4 we reproduce an engraving showing the com- 
pleted bridge over the Clyde, which was built around | 
the former bridge, the cylinders for the new one being out- 
side those for the old. The bridge has seven spans, two | 
of which are over the streets on either side of the river. | 
The centre three spans are of 84ft. 6in., and the two outer | 
river spans are of 69ft. 2in. The cylinders for the river 
piers of the new bridge are 13ft. in diameter, and are con- 
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late Mr. James F. Blair. The roof was built by Handy- 
side and Co., of Derby. The cab rank in the foreground 
has since been removed. On the extreme left are the 
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structed of steel plates varying from jin. to }in. in thick- 
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ness, with angle iron framing, and they were sunk to a depth Subway ~ for 
of about 64ft. below Ordnance Datum. They were filled 
with concrete to a height of 10ft. 7}in. below Ordnance 
Datum, and upon this the granite courses, 12ft.in diameter, 
rise, and are carried up to the seat of the cast steel 
bed-plates for the main girders. The granite is from 
Shap, and is built in solid courses, each 24in. in 
height, and bedded in cement mortar. The tops of these 
girders were kept about 6in. below the lower boom of the 
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old girders, so that the old bridge could be temporarily { ( Ceveral 
supported on the new one whilst the former was being { t Offices 
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cut away. The abutments on the north and south banks 
of the river have steel caissons as a foundation, which 
vary in size and shape. The masonry of these is of 
ashlar facing the river, and the sides facing the streets 
are of ordinary rubble faced with white enamelled bricks. 
The four ornamental masonry towers and the pilasters on 
the piers are of cube ashlar of Dumfriesshire red stone, 
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Fig. 7—DETAILS OF 





leading to the old City of Glasgow Union line. 
| into the station curve to the left on a radius of nine 


chains, and the station is nearly parallel with the Clyde. | an area of 21,700 square yards. 


PARCELS OFFICE 


The lines | station offices. 


The widened portion is on tke south side, and covers 
In addition to this, an 
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area of 11 
to make new § 


,380 square yards had to be acquired in order| In Fig. 6 are given particulars of the umbrella roofin 
treets and to widen Howard-street from | employed from Dunlop-street eastwards, for 42 


40ft. to 50ft., in accordance with the demands of the | Nos. 6, 7 platforms, and for 220ft. for Nos. 8, 9. 


Glasgow Corporation. The area reclaimed was mostly | 
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Fig. B—TRAIN INDICATOR 





& | stall, two information boards as to the platforms trains 
5ft. for will leave from, urinals, policeman’s hut, and two tele- 


| phone booths. 


It will be seen on reference to the plan in Fig.1that| fast of the subway, with an entrance off Stockwell- 


place, is a very fine parcels office, of which details are 
| given in Fig.7. That part nearest to the street is the 
| clerks’ office, and behind is the sorting-room. In here 
parcels are received from the trains. Clerks stand at two 
| desks—which can be raised up against the wall and out 
of the way when not required—and as the parcels are 
checked they are sorted out in lots on the floor for the 
different vans, which can be driven into the sorting 
office and have the parcels handed in direct. There is an 
independent subway, 20ft. wide, for parcels traffic with 
hydraulic hoists, one to each platform. There is a train 
information board here too, a mess room for the men, and 
a telephone booth. The lamp room and foot-warmer 
house are also off the parcels subway. On the north side 
| —across Moodie’s-court—is the Dunlop-street outwards 
| parcels office and adjoining it is the receiving office for 
| parcels from the town parcels offices. 
The gentlemen’s accommodation is under the platforms, 
| and reached by steps at the end of Nos. 3—4 platforms. 
It includes two bathrooms and dressing-100m, which are 
| a great boon to travellers by the night trains from the 
| south. Near here is the telegraph office and a tobacco 
| stall. Then at the end of Nos. 1 and 2 platforms is a 
bookstall. Above these is the train indicator, illustrated 
| in Fig. 8 and9. There is a window for each platform, and in 
| these are shown in the centre the destination of the train, 


slum property, and part of it had been scheduled for | three streets pass under the station. One of these— | on the left the time of departure, and on the right the 


removal by the Corporation in their Act of 1898. Under | Maxwell-street—belongs to the railway company. 
the new roof are six platform lines of the following | lop-street is the more important of the other two. 
length:—No. 7, 654ft.; No. 8, 617ft.; No. 9, 985ft.;| has a span of 40ft. and a headway of 14ft. 6in. 


No. 10, 652ft.; No. 11, 610ft.; No. 12, 695ft. The plat- 
form between Nos. 10 and 11 roads is 26ft. wide, and 
that adjoining No. 12 is 25ft. wide. The old platform 
adjoining No. 6 road has been widened to 86ft. as far as 
Dunlop-street, and upon this has been laid a cab rank 
530ft. long and 28ft. wide, covered with rock asphalt. 

The ashlar wall that formed the southern boundary of 
the original station has been pierced so as to give free 
access between the old and new portions. Plate box 
girders have been inserted between the main principals, 
and these serve to carry the rolled joist rafters of the old 
and the new roofs. 

Cabs enter and leave the station through an opening 
50ft. wide, with footpaths on each side, on the south side 
of the left luggage office. South of this there is an 
inclined footway 16ft. wide, whereby direct access is 
obtained to and from St. Enoch’s-square. The two short 
platform lines, Nos. 7 and 8, are provided with Ransome 
and Rapier’s hydraulic buffers. The other buffers in the 
station are Sterne’s. Fig. 3 is an engraving showing the 
interior of the extended station. 

From near Maxwell-street to Dunlop-street, where the 
outer wall is parallel with the roof of the original station, 
a circular roof of a clearspan of 140ft. has been provided 

see Fig.10. This is for a distance of about 300ft. 
Some details of this are given in Fig. 5. The main 
principals rest on the south side on ashlar piers, which 
are surmounted by a heavy moulded cap 6ft. 10in. wide, 
5ft. Tin. thick, and at a height of 15ft. above platform 
level. On the north side they rest on steel brackets 
riveted to the back of the principals of the old roof, and 
these are concealed within ashlar masonry brought to a 
finish similar to that on the southern wall. At the east 
end of the middle wall there is a tower with a stairway 
leading to the roof, and an ornamental one at the corre- 
sponding corner of the new roof. 


Dun- | position of the train at the platform, whether in the front, 
It | middle, or rear. On the extreme right are given par- 


It is ‘ ticulars of arriving trains, the time due, how they are 











Fig. 1O—-EXTERIOR VIEW OF PRESENT STATION 


From the end of the new arched roof up to the station | lined with white enamelled bricks, and has prismatic | running, and into what platform they will enter. Water 
buildings the outer wall is of irregular shape, and has | glazing in the roof where each platform passes over. The columns are provided at the end of each platform. The 
required a different (type fof roofing. This consists of | west side is let off into stores, and on the right is a sub- station is lighted by electricity obtained from the 
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Fig. 9—TRAIN INDICATOR 


main girders spanning the whole of the widened station. 
These are 36ft. 10in. apart, and between each are steel 
truss couples, 6ft. Tin. apart, supported on the bottom 
booms of the main girders. 





way, 20ft. wide, giving access by stairs to each platform. 


Corporation mains. Fig. 10 is an exterior view of the 
present station. 

One of the most striking features connected with St. 
Enoch’s Station is the completeness of the signalling. 
Each platform line is signalled for inwards and outwards 
running movements, and every possible shunting move- 
ment is also provided for. There are worked from this 
signal-box 90 running signals, 133 single shunting signals, 
and 40 double shunting signals. These latter give two 
indications by the lowering of the arm to the right or to 
the left, and the 173 shunting signals serve for 240 opera- 

| tions. The inethod of operation at St. Enoch’s was 
subsequently adopted, with some modifications, at the 

| London, Brighton and South Coast terminus at Victoria, 
and was described in THe EnGinerErR for May 25th, 1906. 
The points are worked by rodding with the usual levers, 
but the signals are operated electrically, and small slides 
are employed for these which are above the point levers. 
In St. Enoch’s Station box there are 88 ordinary levers 

| and 400 slides, and in five other boxes immediately out- 

| side the station and where the signalling is on a similar 

| system there are 108 point levers and 190 signal slides. 
The system employed is that of the W. R. Sykes Signal 
Interlocking Company. 

The gradient is practically level. About 147 trains 

leave the station daily and 144 arrive. Of the arrivals 
| about 120 are sent away to the carriage sidings, and of 

the departing trains about 120 are made up in the sidings 

and sent into the station. There are therefore about 530 

regular movements of complete trains daily, in addition 
| to light engines and shunting operations. 





| 





A Bru was recently introduced in the Italian Parlia- 
| ment which provides for an extensive plan of new railway con- 
| struction. The contemplated lines from Rome to Naples, Bologna 
| to Florence and Genoa to Milan are the most important. They 
| are intended for fast passenger traffic and, in all probability, will 
| be operated by electricity. They will be double and follow the 
| shortest routes. The roads to be built will be about 1000 miles 

long and cost over £20,000,000. The Bill also provides for better 


There are six doorways—one is stopped up—between the | facilities for tramway and motorcar lines in the shape of increased 
street and the subway, and nine windows. The subway | subsidies to private enterprises. It is believed in Rome that the 


contains a booking-office with three windows, a book- ' measure will be passed, 
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THE FRANCO-BRITISH EXHIBITION. 
No. V.* 

The firm of John Cameron, Limited, Salford, has 
entered the ranks of the gas engine builders, and is repre- 
pented at the Exhibition by a horizontal engine which 
is capable of developing 60 brake horse-power at a 
speed of 235 revolutions per minute when using town’s 
gas of 650 B.Th.U. and 50 brake horse-power when run- 
ning on producer gas. It will be seen from the illustra- 
tion—Fig. 24—that the engine is of simple design. _ It 
has no experimental features, engines of similar con- 
struction having been in regular work at the company’s 
factory in Salford. The‘engine is fitted with a patented 


bolted to the frame. The whole is mounted on a stiff 
bed-plate necessitating very little foundation. A some- 
what similar pump made for a lower working pressure, 
namely, 100 Ib., is shown in Fig. 26. In this machine the 
barrels and valve boxes are cast in one piece. The crank 
shaft is of steel, and the middle crank operates the central 
ram. A disc crank is fitted on one end of the shaft, and 
a spur wheel on the opposite end. This spur wheel 
meshes with a pinion on the first motion shaft, and has a 
crank pin for working the outside ram. 

Another stand containing an excellent collection of 
centrifugal machines is that of Watson, Laidlaw and Co., 





Limited. This firm is showing three 36in. machines, such 
as are used for separating the molasses from sugar, one 














Fig. 24—SIXTY BRAKE HORSE-POWER GAS ENGINE 


adjustable magneto ignition system for altering the 
ignition timing while running, a practice found necessary 
to give the best results wher different qualities of gas 
are used. The cylinder jacket is cast with the frame, 
and a separate cylinder end or combustion chamber is 
fitted. A loose liner, capable of expansion and easily 
replaceable, is also provided. All bearings are made ad- 
justable, and of large size. The main bearings are con- 
structed so that the thrust is taken by the engine frame 
and not by the bearing bolts; and they are made of 
phosphor bronze or gun-metal. The connecting-rod is a 
mild steel forging, polished all over and fitted with adjust- 


able phosphor bronze bearings at each end. The crank | 


shaft is made of high-class steel to Admiralty test, is suffi- 
ciently strong and accurately finished. Balance weights 
are securely bolted to the crank cheeks. Continuous 
lubrication of the crank pin is effected by means of a disc 














Fiz. 25—THREE-THROW PUMP 


lubricator. The cam shaft is of mild steel. A sensitive 
governor enables the speed of the engine to be regulated 
under all loads without stopping. The piston is oiled by 
a force pump when working only,.and the main bearings 
of the crank shaft are fitted with syphon lubricators. The 


crank and crosshead pins are provided with means for | 


continuous lubrication. 
Amongst the pumps shown by Messrs. Cameron is one 
of the three-throw pattern having rams 6in. diameter by 


8in. stroke, which has a capacity of 9000 gallons per hour 


when running at 70 revolutions per minute against a 
pressure of 200 lb. per square inch. This pump is shown 
in Fig. 25. It is belt-driven, and the gear wheels are 
of cast iron with machine cut teeth. The first motion 


and crank shafts are of steel machined all over, and | 


working in gun-metal bearings. As will be observed, the | Parts, and the attendants are protected from danger by 


pump barrels and valve boxes are cast separately, so as to 
be easily replaced, if necessary. The valves are of gun- 


metal of large diameter, and the rams work in long guides | 





* No. 1Y. appeared June 5th, 


being equipped for water driving, another for electrical 
driving, and a third is designed for driving by means of 
belt. The company’s water-driven machines were first 
made about ten years ago, and we are told that there are 
now a large number in use in all countries where sugar is 
manufactured. This is the simplest of all methods of 
driving these machines, the motor being a Pelton wheel 
which is attached to the top of the centrifugal spindle, 
and there is only one bearing in each machine. The 
water is supplied at the required pressure by a steam 
pump, the exhaust steam from which is economically used 


| in the various evaporating and concentrative apparatus in 


theffactory or,refinery. A simple device is provided for 
automatically regulating the supply of water to the Pelton 
wheel, so that when full speed is reached only sufficient 














Fig. 26—THREE-THROW PUMP 


water is supplied to maintain the correct speed. The 
amount of water taken during acceleration may be varied 


| to suit the time in which it is desired to reach full speed. 


In the electrically driven machines the motor is connected 
to the centrifugal through a slip pulley, which permits of 
the motor being switched directly on to the mains with- 
out the use of any external starting resistance, and the 


| switch is interlocking with the brake so that the motor 


cannot be started when the brake is on. One lever con- 
trols the starting and braking of each machine. There is 
also a patented arrangement for disconnecting the motor 
from the centrifugal to give access to the bearing of the 
centrifugal without disturbing any electrical connections. 
In the belt-driven machines there are very few working 


belts breaking. Various examples of machines are shown 
for laundry and textile work, both of the pivot and sus- 
pended types. An interesting feature is the spindles of 
these machines. Instead of the load being carried on 
steel washers, as formerly with the Weston spindle, and 


the side pressure taken by brass bushes, both load and 
side pressure are taken by a ball bearing, and the oscilla 
tion of the centrifugal which occurs when the basket ;, 
unevenly loaded is controlled by a patented self-adjusting 
conoidal buffer. This buffer is claimed to contro} the 
oscillation better than any other form of device hitherto 
used, and it is one of the most important improvements 
made on the “ Weston” machine for many years. There 
are two cream separators on the stand, one driven by hand 
which has -a capacity of 50 gallons per hour, and the 
other driven by steam which has a capacity of 80 gallons 
per hour. These machines, we are infornied, have a high 
efficiency, and they are of strong construction and wal 
workmanship throughout. 

The Harbinger Standard Patent Metallic Packing Com. 
pany is exhibiting specimens of Harbinger automatic 
packing. This packing is made in three types; the 
“Standard ” duplex packing is for all types of stationary 
and marine engines working with steain pressures from 
100 lb. per square inch and upwards. Another type 
termed “ Standard” simplex packing is for engines working 
under 100 lb. pressure, and the third type is for locomo. 
tives. The packings are designed to suit the present form 
of stufting-boxes on land or marine engines. One of the 
many advantages claimed for the packing is that it is go 
constructed that all the working parts are securely 
enclosed in their respective casings, thereby preventing 


[loss of springs or damage to any part of the packing by 


falling whilst being taken out for examination. ig. 27 
shows a section and plan of the “ Standard” packing. [It 
will be observed that each packing ring: is composed of 
six blocks, which are held together by means of spiral 
springs let into grooves on the outside circumference of 
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Fig. 27—THE “STANDARD” PACKING 


the rings. The inside of the rings which come into cov- 
tact with the piston-rod is lined with white metal. It is 
claimed that the packing is self-adjusting with the steam 
pressure—that is to say, since the steam pressure acts on 
the outsides of the rings, the sections are pressed into 
contact with the piston-rod with greater force when the 
pressure is high than when it is lower, the springs being 
merely to keep the parts in their respective places when 
the steam is shut off altogether. The ball joint at the 
lower end of the stufting-box allows, it is claimed, the 
packing to have free play in the stuffing-box and keeps it 
steam-tight notwithstanding the vibration of the rod. 
Another important advantage claimed for the packing is 
that the gland and stud arrangement is not dispensed with 
but is retained for enclosing the packing in the stuffing- 
box. This gives the engineer the advantage of running 
the engines with fibrous packing in the case of emergency. 
The chief advantage claimed, however, is that all the 
parts, exclusive of the rings, are made in halves and 
screwed together, thereby dispensing with the necessity of 
having to take the pistons out and dropping the ends 
before the packing can be put into the stuffing-boxes. 
Suitable drainage is provided from all parts‘of the packing 
and stuffing-box, the water being conveyed to the conden- 
ser or exhaust pipe, thus ensuring a dry rod. The ordi- 
nary packing is made to suit superheated steam up to 
500 deg Fah. 

The Haslam Foundry and Engineering Company, 
Limited, occupies Stand No. 70 in the Machinery Hall, 
on which is to be found a good display of refrigerating 
machinery working on both the ammonia compression 
and carbonic anhydride (CO) systems. A small ammonia 
machine of the enclosed type with one single-acting com- 
pressor is shown in motion cooling an insulated chamber. 
The machine has a submerged condenser, and the room 
is fitted with cold storage reservoirs for maintaining the 








temperature when the machine is stopped. The company 
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js also exhi 
vorking on t . 
_ ig, 28. The compressor is mounted on an 


m in Fig. 
Raed sail case with splash lubrication. It will be 


nied on the same base plate as the compressor. The 
condenser is of the submerged type, and the ice-making 
tank is fitted with four moulds for making pyramid blocks, 
each weighing about 40 lb. The plant, as will be seen, is 
self-contained on one base plate, and is very compact. 
The makers claim he. yer to be particularly well 
adapted for use on bo ship, for, in addition to ice- 
making, it can be used for cooling a small provision room. 
The company also exhibits a self-contained belt-driven 
(0, machine for cooling brine, working with an improved 
double-cylinder beer chilling and carbonating machine. 
The cylinders being brine jacketed and independent, allow 
the charge in one eylinder which has been cooled to be 
filtered and bottled while the refrigerating machine cools a 


.d that the plant is driven by an electric motor | 


biting a small self-contained ice-making plant advantage. These machines are claimed to be suitable 
he CO, system of rather novel design. It is | for extracting moisture from all kinds of textile materials, 


as well as from many kinds of permeable substances. A 
modified form of this hydro extractor is made, with pro- 
vision in the machine for dried substances to be dis- 
charged through the bottom. There is also a 26in. 
improved, self-contained, self-balancing hydro extractor. 
This machine is designed more especially for use in 
laundries. It is provided with a self-contained counter- 
shaft, fast and loose pulleys, striking gear, and an 
improved form of friction pulley 20in. diameter, from 
which the drive is taken by means of a 2in. belt to the 


| pulley on the vertical spindle of the hydro extractor. 


There is also an 18in. hand-power centrifugal, designed 
chiefly for the use of the natiye sugar planters in India. 
Among other exhibits of this firm there is a 10-ton crab 
as supplied with the firm’s standard 10-ton electrically- 
driven overhead travelling cranes of the three-motor 
type; also a one-ton electrically-driven capstan. The 

















Fig. 28—ICE-MAKING PLANT 


fresh supply. In addition, there is a Haslam marine type 
steam-driven self-contained CO, machine, a steam-driven 
self-contained ammonia machine suitable for marine or 
land use, a horizontal double-acting ammonia compressor 
of 6 tons ice-making capacity and a vertical ammonia 
compressor, the two latter being belt driven. There is 
also a standard nest of evaporative ammonia condensers 
and a sample of the continuous electrically-welded grid 
coils for brine circulation or direct expansion. The com- 
pany has also a plant in the Queensland Government 
section. This consists of a duplex ammonia compression 
machine with submerged condenser and brine walls con- 
taining direct expansion pipes. The brine walls are 
placed in a special insulated chamber consisting of three 
rooms, one for meat, one for butter, and the third for 
fruit. This plant is driven by an electric motor. 

A good display of hydro extractors are to be found on 
the stand of Thomas Broadbent and Sons, Limited. 
There ‘is a 48in. suspended electrically-driven hydro 
extractor, fitted with a cage, constructed of galvanised 
steel plates and tinned copper wire. A section of one 
of these machines is shown in Fig. 29, from which it 
will be observed that the motor is an integral part of 
the machine, the armature revolving upon the centre 
spindle which carries the basket, and the field magnets 
are built into the framework of the machine. There is 
therefore no complicated mechanism of any kind, all 
movement in the machine being rotary. All the wind- 
ings of the motor are completely enclosed in an iron 
casing, and every precaution is taken to prevent them 
being damaged by damp or oil. Perhaps the most 
important feature of these machines is the provision of 
an ingenious device which renders the starting very 
simple, and does not involve the use of a complicated 
starter. The arrangement consists in mounting the 
armature upon a sleeve which is independent of and can 
revolve round the centre spindle of the machine. To 
the upper part of this sleeve are attached friction shoes, 
which are thrown out by centrifugal force when the 
armature commences to rotate. The weight of these 


shoes is regulated so that when the motor attains its | 


normal speed the friction developed is equal to the 
power of the motor. The hydro extractor is then 
gradually brought up to its proper running speed, 


although the armature is, of course, running at its full | 


speed the whole of the time. The advantages claimed 
for the arrangement are that the starting up of the 
inachine is automatic, and that the attendant cannot 
damage the motor by switching on the current suddenly, 


casing in which the motor and other gear for driving this 
capstan is enclosed is designed so that it is water-tight 
and at the same time accessible. All parts, it is pointed 
out, may be quickly exposed to view for examination and 
adjustment by lifting one half of the hinged cover, and 
the whole may be lifted by moving the motor laterally 
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Fig. 29—HYDRO-EXTRACTOR 


along the planed faces at the bottom of the casing. There 
are many other features in connection with this capstan 
worthy of inspection. 

The exhibits of John Brown and Co., Limited, are both 
numerous and interesting. The company occupies a 
portion of Stand No. 480, which also contains the exhibits 
of Harland and Wolff, Limited, and Thomas Firth, 
Limited, the exhibits of the three companies forming a 


and that the starting current never exceeds a maximum | prominent feature in the Machinery Hall. Of the most 


figure which can be definitely fixed in designing the 
maehine. Where squirrel cage induction motors are 


interesting specimens of work shown by John Brown and 
Co., mention may be made of a model of a hollow forged 


employed this arrangement obviously has a considerable | low-pressure turbine drum for the turbine steamer the 


Lusitania. The actual drum was hollow forged, the 
weight of the rough forging being 24 tons. Each of 
the four low-pressure drums were of the following 
dimensions :—11ft. 8}in. outside diameter, 11ft. 4in. 
inside diameter, and 8ft. 2in. long. A 12in. nickel steel 
“A” tube is to be seen, the dimensions of which are 
48ft. by 2ft. 10fin. by 1ft. 7}in., and the weight is 16 tons 
10 cwt. There is also a single-throw marine crank shaft 
weighing 4 tons, and a steel roll for an armour plate 
rolling mil]. Probably an exhibit which will appeal more 
particularly to the general public is some 16in. armour plate 
which has been tested with five armour-piercing projectiles 
at velocities which are marked on these plates. Steel tires 
of various dimensions «re also shown. Show cases contain 
sample fractures of Atlas self-hard tool steel and tensile and 
bending test pieces from forgings and steel castings. The 
appearance of the fractures of the steel should be specially 
noticed. Numerous steel parts for traction engines, loco- 
motives, &c., are on view, including carriage bearing 
springs, locomotive driving wheel centres, tramcar axles, 
Pullman springs for Pullman railway cars, heavy volute 
springs, cast steel buffers for locomotives, kc. Among 
many other noteworthy exhibits mention may be made of 
a section of nickel steel ingot, made under the Harmet 
process of fluid compressed steel, and a collapsed furnace. 
This latter exhibit shows the excellent material from which 
the furnace was manufactured, for, although it has 
collapsed owing to the failure of the feed-water, ‘here are 
no cracks. The handrail enclosing the company’s exhibits 
consists of machine made cable made by the above weld- 
less process. The following models of ships built by the 
company are exhibited:—The Lusitania, a quadruple 
screw turbine steamer, built for the Cunard Steamship 
Company, Limited; her leading dimensions being, length 
760ft., breadth 87ft., depth, moulded to shelter deck, 60ft. 
Gross tonnage 30,000, indicated horse-power 65,000, speed 
264 knots. The Hindustan, a first-class battleship, built 
for the British Navy; she has a displacement of 16,360 
tons, and her engines develop 18,000 indicated horse- 
power, and she can attain a speed of 19 knots. The 
Leviathan, which is a first-class cruiser, also built for the 
British Navy, has displacement 14,100 tons, indicated horse- 
power 30,000, and a speed 23 knots. The Copenhagen, a 
triple screw turbine steamer, built for the Great Eastern 
Railway Company’s Harwich—Hook of Holland service ; 
length 330ft., tonnage 2570, indicated horse-power 7600, 
speed 20} knots ; and the St Andrew, triple screw turbine 
steamer, built for the Great Western Railway for its 
Fishguard and Rosslare service. This ship has a length 
of 350ft., and tonnage 2530. Her engines develop 9500 
indicated horse-power, and she can attain a speed of 
224 knots. 








RELATIONS BETWEEN RAILWAYS AND THE 
STATE. 
No. IL.* 

As the question of railway amalgamation is receiving 
much consideration at this time, it may be interesting 
to hear the views of Lord Dalhousie’s Board on that 
subject. They considered that amalgamations should 
not be generally or precipitately conceded; that they 
should be allowed either where the amalgamated lines were 
branches or feeders, or where they formed part of one 
continuous line of connection, but that they should not 
be allowed where the companies had an independent 
existence, or where the object of amalgamation was to 
put an end to competition. The Board suggested that 
working arrangements, being temporary and capable of 
revision, would often be found preferable to amalgama- 
tions. The Board opposed the amalgamation of the 
Grand Junction, the Liverpool and Manchester and the 
North Union (from Warrington to Preston), and in this 
| they were supported by public bodies and traders in 
Lancashire, principally because it would place the trade 
of Lancashire with Liverpool in a great measure in the 
hands of one company. The Private Bill Committee, 
however, reported in favour of amalgamation, and the 
proposals were sanctioned. 

The three Railway Acts of 1845—the Companies’ 
Clauses Act, the Land Clauses Act, and the Railway 
Clauses Act—were also a result of the Gladstone Com- 
mittee, and from that year all Railway Bills included the 
| clause already quoted that was recommended in the first 
| report of the Committee. 
| Canals at this time were receiving much attention. 
| Railways, in order to destroy the competition, were buy- 
| ing them up, and, consequently, in order to put canals on 
| an equality with railways, they were given similar powers 
| as to carrying goods, varying rates, and borrowing money. 
In 1846, as there were thirty-seven Bills before Parlia- 
ment for the amalgamation of railways, and thirty-two 
for the amalgamation of canals with railways, a Select 
Committee of the House of Commons was appointed 
under the chairmanship of Mr. Wilson Patten, “to con- 
sider the mode in which the House shall deal with the 
Railway Bills before it.” They reported that railways 
were developing into a monopoly which had benefits in 
that it led to less expense to the companies, and conse- 
quently diminished charges to the public. It led to more 
efficient control, and therefore greater speed, greater 
safety, and better accommodation. On the other hand, 
competition being destroyed, there was less inducement 
to offer low fares. They recommended that upon 
amalgamation the maximum tolls and rates be revised, 
and that, in general, the new maximum should not 
exceed the lowest maximum of any of the amalgamating 
companies. The first report concludes by observing that 
some important lines had, by private arrangement, 
practically come under the same control and manage- 
ment, so that all the evils of amalgamation could be 
produced without any opportunity for inquiry by Parlia- 
ment. The second report deals principally with canals, 
and in the conclusion recommends the establishment of 
“some department of the executive Government, so 
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constituted as to command general respect and con- 
fidence.” for the supervision of railways and canals. 

The railway mania was at its height at this time—1846 
—and a Select Committee of the House of Lords sat in 
the same year to consider the extravagant expenses of 
getting Railway Bills, and yet another Select Committee 
Was appoiated by the Commons to “inquire whether, 
without discouraging legitimate enterprise, conditions 
may not be embodied in Railway Acts better fitted than 
those hitherto inserted in them to promote and secure 
the interests of the public.” This recommended inquiry 
by a govermental department which was to test the 
accuracy of the plans and sections, to receive representa- 
tions for and against the proposals, report on the sug- 
gested tariff, and was to be charged with the general 
supervision of all railways and canals in every way. 

The consequence was the appointment of the Railway 
Commission of 1846, which, however, was abolished in 
1851, and the powers they possessed of reporting on 
special cases referred to them upon private Bills, and 
especially on competing schemes and amalgamations, 
wece transferred to the Board of Trade. 

In 1852 alarm was created by the magnitude of the 
proposals for amalgamation—the London and North- 
Western proposals alone would swallow up between 
one-fourth and one-fifth of all the railway property in 
the United Kingdom. A Select Committee of the 
House of Commons therefore met in 1852-3, under Mr. 
Cardwell, to “ consider the principle of amalgamation as 
applied to railways or railway and canal Bills about to 
be brought under the consideration of Parliament, and 
to consider the principles which ought to guide the 
House.” This Committee found that the tendency of rail- 
way companies was towards union and extension, and that 
competition generally ended in combination, and that the 
companies were able, in a great measure, to attain these 
ends by agreements between each other without the 
authority of Parliament. The Committee also saw what 
had not been brought out before, that some means were 
required to compel proper arrangements for through 
traffic between the companies. The fourth report 
opens :—“ It will not be proper to sanction the progress 
of the Bills now before Parliament without adopting the 
most careful regulations to secure the public against the 
risk of oppression from the virtual monopoly which 
would thus be created in the hands of the amalgamated 
companies.” Mr. Robert Stephenson, in his evidence 
before the Committee, said that if the competition then 
existing between the London and North-Western and 
the Great Western were continued, a large property, then 
yielding 5} per cent., would, in ten years, be reduced to 
3 per cent. As showing how competing companies had 
agreed, it was stated that the five companies—three 
railways and two canals—between Liverpool and 
Manchester had agreed, also the London and North- 
Western and Great Northern, as to the Scotch traffic. 
But these voluntary agreements were not satisfac- 
tory to the railways, as they were not sanctioned 
by law, and the relations were not, consequently, secure. 
Amalgamation was binding, and gave additional security. 
The report says hereon: “ It is, therefore, manifest that 
in conceding amalgamation Parliament would part with 
a power which it might exercise for the purpose of secur- 
ing to the public one of the greatest advantages that a 
commercial country can enjoy, viz., freedom and economy 
of transit for person and merchandise from one part of 
the. kingdom to another, and that so important a step 
should not be taken unless these advantages be secured.” 
It recommends governmental supervision over the 
finances of railways, their rates, and their relations with 
canals. Attention is drawn to the fact that 2000 miles of 
proposed railways, involving 40 million pounds of capital, 
that had been sanctioned by Parliament had been aban- 
doned without the consent of Parliament. They recom- 
mended that when an existing company had powers to 
construct a line and did not complete it within a certain 
time the -payment of any dividends on the ordinary or 
unguaranteed stock should be suspended until such line 
has been completed and opened for traffic. The 
abandonment of new lines by independent companies was 
to be similarly guarded against. The fifth report admits 
that railways were a monopoly, but that the “ evils are 
not, probably, as great at this time as they may be here- 
after when the system becomes more perfectly developed 
and placed under the management of persons less disposed 
to show deference to public sentiment. <a eR, 
nevertheless, due to the community that the tendency to 
these evils should be checked, and, if the above views are 
correct, it is incumbent upon the State to place the whole 
system under such control and supervision as may be 
deemed necessary to secure the greatest amount of 
public benefit compatible with a due regard to the 
pecuniary interests involved in the operations of the rail- 
roads.” The proposals for the union of all railway property 
in one stock that was advocated by Sir Wm. Cubitt 
in his book and before the House of Lords Committee in 
1846 was referred to. Oue objection raised thereto was the 
pressure that might be brought to bear by shareholders 
and servants—the latter numbered 67,601 in 1852, and 
there were, in addition, 35,935 engaged in making new 
lines. The report contains a recommendation that work- 
ing arrangements might be sanctioned “under proper 
conditions, and for limited periods;” also other recom- 
mendations as to a permanent committee for considering 
Railway Bills; safeguards against the abandonment of 
railways that have been sanctioned; payment of costs 
where opposition to Bills should appear to be illusory, 
vexatious, or unwarranted ; running powers to be avoided 
on account of the danger of drivers, &c., of other com- 
panies not knowing the line; interchange between com- 
panies and equal charges ; arbitration in case of dispute ; 
Po cag accidents; communication between guard and 

river. 

The result of these recommendations was the Railway 
and Canal Traffic Act, 1854, which enunciated two prin- 
ciples :—I. That every company should afford proper 
facilities for forwarding traffic. II, That no preferences 





should be given. Redress for grievances by traders was 
to be obtained in the Court of Common Pleas, although 
this was strongly objected to by Lord Campbell on the 
third reading of the Bill in the House of Lords. 

If this réswmé had been written twelve, or even six, 
months ago, it would have stated that there was no 
legislative enactment of note affecting railways between 
1854 and 1863. The Act of 1858, sanctioning a working 
arrangement between the Great Northern, and Man- 
chester, Sheffield and Lincolnshire—now Great Central— 
Railways, would have been ignored. But in view of 
recent events this should be noted, and after what has 
been recorded herein, it will be apparent that this was one 
of the many proposals for working arrangements of fifty 
years ago, many of which, as we have seen, were com- 
pleted without parliamentary sanction. In this case 
powers were obtained, but the two companies did not 
attempt to avail themselves of them until too late. 

Tn 1863 there were incorporated in the Railway Clauses 
Act, 1863, many clauses which had become usual in rail- 
way Bills since the Act of 1845. One of these—Part ITI. 
—relates to railway agreements, and provides that ‘“ where 
two or more companies are authorised by a special Act 
hereafter passed ” to agree amongst themselves as to joint 
working the agreement must be approved by the Board 
of Trade. Here be it noted that this only applies to 
agreements under a special Act, and it does not therefore 
apply to any agreement for which powers are not obtained, 
such as pooling traffic. Efforts were made by the Rail- 
way Powers Act, 1864, to facilitate the legalising of these 
agreements, and they were to be allowed by the Board 
of Trade, after public notice, providing there was no 
opposition. If there was, then the agreement must be 
sanctioned by Parliament. This part of the Act of 1864 
was repealed in 1871. 

In 1864 powers were given to any railway company 
under the Railway Facilities Act to construct a new line 
or make a deviation and to raise additional capital with- 
out going to Parliament. The Board of Trade were 
allowed to issue certificates for this. 

We now come to the Royal Commission of 1865, to which 
Mr. Lloyd George referred, and which under the presi- 
dency of the father of the late Duke of Devonshire was 
to “inquire into the charges of railway companies, the 
equality and difference of such charges, the cost of con- 
veyance, the interchange of traffic, and the better and 
more economical working of railways generally.” A 
great deal of evidence was given as to British and foreign 
railways, and the report deals with the history of the 
origin and progress of the railway system of the United 
Kingdom, and of the legislation with respect to it, 
and discusses the question of State purchase, and 
the subject of Private Bill legislation respecting railways. 
As regards State purchase, and referring to the Act 
of 1844, the Committee drew attention to the fact that 
23204 miles of railway had been constructed before 1844, 
and as they included the lines between London and 
Exeter, London and Colchester, London and Chester, 
Liverpool, Lancaster and Manchester, London and South- 
ampton, Manchester and Normanton, Rugby and Leeds, 
Bristol and Derby, and 8003 miles of the North-Eastern 
Railway, it follows that the main means of communica- 
tion could only be obtained by the offer of liberal terms. 
Consequently, much of the profits that advocates for State 
purchase anticipated would disappear. The favourite 
proposition was for the lines to be leased either as a whole 
or in districts. The report says :—“ None of the witnesses 
have recommended direct management by Government 
officers; but, in the opinion of some, great advantage 
would be derived from the adoption of a plan for leasing 
the railways in groups. In the absence of sufficient data 
furnished from experience it is difficult to express an un- 
qualified opinion on this proposal, but we are unable to 
perceive that the expectation referred to rests upon any 
solid foundation.” The Commission inquire if the lines 
were leased who was to pay for the increased accommo- 
dation and improvements required. They point out that 
it would be necessary for the Crown to employ qualified 
engineers to investigate all schemes and pein altera- 
tions and improvements, also to see that the roads, 
stations, stock, &c., were kept in good condition. They 
feared that the lessees would have a lesser sense of their 
responsibility. Then there were the shops for building 
and repairing engines and stock, all of which would not 
then be required, and the Commission asked what was 
to become of them? But a very pertinent question arose 
out of the collateral undertakings of railways, such as 
docks, steamers, and canals—and hotels may now be 
added. What will the owners against whom the 
Government had entered into competition say if 
those docks, steamers, and canals are not taken over? 
The Commission therefore reported on this point of 
State purchase :—“ On the various grounds we have men- 
tioned we cannot concur in the expediency of the pur- 
chase of the railways by the State, and we are of 
opinion that it is inexpedient at present to subvert 
the policy which has hitherto been adopted of leaving 
the construction and management of railways to the free 
enterprise of the people under such conditions as Parlia- 
ment may think fit to impose for the general welfare of 
the public. It should be remarked that Sir Rowland Hill 
favoured State purchase and leasing, and he presented a 
minority report. As to working agreements and amalga- 
mations the Commission say: “ We are of opinion that a 
sound principle to act on in the matter of working and 
traffic agreements between railway companies is, to allow 
any companies to enter into them without reference to 
any tribunal, upon the sole condition that the particulars 
should be made public in the locality, and that they should 
be terminated by either party at the expiration of limited 
periods. If any such agreement contained anything con- 
trary to the rights of the public, the Court of Common 
Pleas should have the power of setting it aside at the 
instance of the Board of Trade.” Ina subsequent para- 
graph it is said: “ We consider that as a question of 
public policy a permanent amalgamation of the under- 
taking of railway companies should not take place without 





affording to Parliament the opportunity which it no 
possesses of determining the conditions under which a 
amalgamations should be permitted.” It will be obsdrved 
that it is not stated what the conditions should be. 

The Regulation of Railways Act of 1868 followeq 
This provides for the preparation of shareholders’ reports, 
In 1871 was passed another Act. This ordered the sub. 
mission of the annual reports to the Board of Trade ag to 
expenses, receipts, &c. It also dealt with inquiries into 
accidents and inspections of new railways. 

Now we come to the Select Committee of 1872 
which was presided over by the then President of the 
Board of Trade, Mr. Chichester Fortescue. The iy. 
cumstances that gave rise to its appointment are recited 
in the commencement of these articles. The report reviews 
very fully the action, by inquiries and legislation, that 
Parliament had taken in the past as to railways and, in 
reference to amalgamations, after showing how by 
amalgamation the London and North-Western had grown 
from 379 miles in 1846 to 1507 in 1871; the Great 
Western from 118 miles in 1836 to 1387 in 1870; the 
North-Eastern, by a series of amalgamations, had Lecome, 
in 1870, 1281 miles, “ pervading and possessing one of the 
wealthiest and most important districts of the kingdom,” 
and the original Eastern Counties, with its 139 miles in 
1843, had developed into the Great Eastern Railway, with 
$74 miles, “ with almost exclusive possession of the prin. 
cipal counties to which it extends,” it says: “ These facts 
and figures afford proof that the general recommendations 
and resolutions of committees, commissions, or Govern. 
ment departments have had little influence upon the 
action of Private Bill Committees, and have not stayed 
the progress of the companies in their course of union 
and amalgamation.” The report deals with third-class 
passengers and “ parliamentary trains,’ and notes that 
since the Committee commenced their labours the Mid. 
land, London and North-Western, Great Western, North- 
Eastern, and Great Northern had announced their 
intention to run third-class carriages on all, or almost all, 
of their trains. Figures are quoted to “show how rapidly 
third-class traflic is increasing, and how little it needs 
either special parliamentary obligations or special privi- 
leges in order to developit.” As to competition destroying 
the effect of monopoly, the report says it has “ become 
more and more evident that competition must fail to do 
for railways what it does for ordinary trade, and that no 
means have yet been devised by which competition can 
be permanently maintained.” The report deals with 
equal mileage rates, which are considered impracticable ; 
the fixing of rates by relation to cost and profit on capital, 
also considered impracticable ; determination of terminal 
charges, which the Commission dealt with when they 
recommended the publication of rates ; the reduction of 
the rates and fares of the companies to be amalgamated 
equivalent to the profit they will make is considered 
objectionable, but traders and others should have an 
opportunity of urging their claims before the Private bill 
Committees ; the questions of the periodical revision of 
rates and fares, the absolute limitation of dividends, and 
the division of profit beyond a certain limit between the 
companies and the public are carefully and fully discussed, 
but dismissed for reasons that are well givenin the report ; 
the adoption of the Railway Clearing House classification 
of rates is recommended ; the three thousand Railway Acts 
should be consolidated ; the construction of branch lines out 
of the local rates is considered, and with a differently 
organised system of local government there is no reason 
to think such a scheme impracticable ; that every railway 
should be able to make through rates and fares from or 
to any station on its own line, to or from any station on 
any other line ; the rates to be divided, as a general rule, 
according to mileage, after allowing for terminals; run- 
ning powers by general legislation are inexpedient, they 
may usefully adopted by voluntary arrangement 
between companies or as a condition on which amalga- 
mation or other privileges may be granted; fares for 
troops to be lowered; additional facilities for sending 
mails. We regret that the exigencies of space forbid our 
noticing the above conclusions at greater length, but this 
is necessary as greater attention must be paid to three or 
four other matters the Committee dealt with. As to State 
purchase, they say that it has been suggested that “ the 
progress of combination between railways will lead at 
some future time to the creation of corporations so few, 
so large, and so powérful as to render it expedient, on 
political if not on commercial grounds, that a funda- 
mental change should take place in the present relations 
between the railways and the State. The state of things 
so contemplated may possibly arise, and so far as the 
evidence offered to the Committee has touched on the 
subject, the only remedy suggested for itis the acquisition 
of the railways by the Government. It does not, how- 
ever, appear.to us that any present necessity exists for 
entering upon the full and prolonged inquiry which so 
great and difficult a question would demand.” As to 
amalgamation the report says: “ Few cases have been 
adduced in which amalgamations already effected have 
led to increased fares or reduced facilities, whilst, on the 
other hand, there is evidence that the most complete 
amalgamation which has hitherto taken place, viz., that 
of the North-Eastern, has been followed by a lowering of 
fares and rates, and increased facilities, as well as by 
increased dividends. . . . . That the amalgamations 
proposed this session would enable the companies to make 
harmonious and convenient arrangements seems evident. 
On the other hand, amalgamation will no doubt diminish or 
destroy such motives for affording facilities as arise from 
the competition, actual or potential, which now exists, and 
may strengthen the hands of the companies in resisting 
fresh competition.” 

As the subject of “ districting” English railways is 
likely to become popular soon, it may be interesting to 
also put upon record what the Select Committee had to 
say thereon:—* Among the various suggestions which 
naturally occur when dealing with the question of amal- 
gamation, one of the most obvious and most important is 
to the effect that for the future some endeavour should 
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ade to compel railways in amalgamating to follow 


be 2 + 7 oe r ; h 

- fyed lines or principles, instead of leaving the 
Ter as heretofore, to the chance medley of struggles 
haar ies, and the inconsistent decisions 


‘een rival companies, ; 
7 Doon Parliamentary Committees. ; It can 
arcely be doubted, with our present experience, that 
valzamations of some kind are both inevitable and 
Seodienk . although it may, perhaps, be doubted whether, 
Vi ie matter were res integra, the better form of amal- 


if tl : ; : - 
Genation is that which unites railways forming one con- 
cus line of communication from centres at one end 


y to centres at the other; or that which 


» countr 
ee ed lways of a particular district, leaving the 


ites the rai 
+ sat ; teallie by the long routes to be managed by 


gh . 
seme between the different companies. . . . 
There can be little doubt that any authoritative ‘ dis- 
tricting’ of the country between railway companies | 
would have to be a by, or would be regarded 
as, a concession of full egal monopoly within each dis- 
trict, and would prevent new promoters from starting | 
independent lines. I ooking to the views above expressed, 
the results to the railway companies would be unmixed 


good, whilst to the public they would not be unmixed | 


evil.” : ; : 

Qn the subject of workmen's trains the report 
makes some pregnant remarks:—“It has also been 
shown that railway companies, in their own interest, 


are now doing for third-class passengers more than Par- | 


liament ever thought of requiring.” The only remaining 
point for special mention is the recommendation as to the 
appointment of a new tribunal “ which shall settle dis- 
putes, and, in fact, do what self-interest or the law itself 
cannot do.” It should be called the “ Railway and Canal 
Commission ” and consist of not less than three persons 
of high standing, one of whom should be an eminent 
lawyer and one a person well acquainted with railway 
management. This last recommendation was put into 
force by the Railway and Canal Traffic Act of 1873. 

The subsequent agitation in 1881-2 as to railway rates 
and the legislation of 1888 and of 1891-2, also the action 
of Parliament as to the safety of railways, hours of duty, 
prevention of accidents to servants, are within our 
memories, so we will conclude this review. 








HARLAND AND WOLFF'S WORKS AT BELPAST. 


To do anything approaching justice to the works of 
Harland and Wolff at Belfast on the present occasion is 
wholly impossible, and we shall not attempt it. All we 
shall endeavour to do will be to give some general im- 



































municipality, was commenced in 1902 and completed two 
years later. It is provided with horizontal four-cylinder 
triple-expansion drop valve engines by Sulzer Brothers, 
_of Winterthur, driving dynamos built by Lahmeyer 
and Co. Both alternating and three-phase current is 
supplied, and the total output reaches about 7000 horse- 
power. Three of the engines have two dynamos on each 
shaft, one alternating, the other direct current; whichever 
is required can be switched in, the armature of the other 
then acting as a fly-wheel. The three-phase three-wire 
system supplies currentat 220 and 440 volts to the machines 
in the works. The direct current, also generated at 440, 
is for some purposes transmitted at that pressure, whilst 
for other purposes motor transformers reduce it to 100 volts, 
which is used principally for driving electrical tools and 
lamps on board the ships under construction. This low 
potential has been adopted expressly to avoid the danger 
that would attach to the use of a high-pressure current 
| under the rough usage of ship construction. Many hun- 
dreds of motors are in use throughout the works, and 
they vary in size from 4 to 100 horse-power. Here and 
there there is group driving, but for the greater part each 
tool has its own motor. The decision to employ separate 
| drive, even for such small tools as sensitive drills, was 
| only reached after very careful consideration and exami- 
| nation. Expressed broadly, the result of the inquiry 
| made for this purpose went to show that in shipyards and 
engine works machine tools are only running for about 
40 per cent. of their working time, and they exert their full 
| power for only about 15 per cent. of their whole working 
| time. 
| to decide that group driving was far less economical than 
independent driving. It was therefore adopted, save in 
| certain cases where groups of tools were in pretty constant 
| use. The decision has been fully justified. Naturally, where 





work has to be done; but to show how few serious 
| breakdowns there are, we may mention that only one 
man and a boy are engaged on re-winding, and they are 
frequently without employment of thatkind. The motors 
are all of first-class quality, and have been carefully 
selected for their jobs, and they are well looked after. 
They are of a variety of makes, and in one or two cases 
present remarkable features. We may mention par- 
ticularly two D.C. motors, by the A.E.G., driving hydraulic 
pumps, by Armstrong, Whitworth and Co. These motors 
are timed to run between 0 and 60 revolutions per minute, 
and to give an equal torque at all speeds. They act very 
beautifully. The pumps feed accumulators which supply 
the hydraulic mains of both the shipyard and the engine 
works. Mechanical resistances are actuated,by the 
rise and fall of the accumulator weights, and according to 
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Having obtained these figures, it was not difficult | 


so much electrical power is in use, a good deal of electrical | 





Besides electricity and hydraulic pressure, compressed 
air is also used throughout the works, and it is conveyed 
in parts in a main no less than 7in. in diameter. In 
some of the smith shops and forges it is displacing steam, 
and we noticed a number of Pilkington’s compound pneu- 
matic hammers at work. But Harland and Wolff o not 
employ pneumatic riveting save for short and small rivets. 
They do not consider that the joints are properly closed 
by it, and they suspect that the often excellent seeming 
rivets do not properly fillthe holes. To hydraulic riveting 
they are coniihed, and after that to hand work. One of 
the special feature : of the new gantries with which we 
deal below is that they provide excellent means of carry- 
ing the heavy hydraulic riveters—7 or 8 tons in weight 
—required for the plate work of great ships. 

Many interesting things we noticed in our progress. 
The four-cylinder triple expansion engines of the Magentic 
and her sister are well under way. They are to be 
balanced on the Yarrow-Schlick and Tweedy system, and 
their crank shafts are, therefore, instructive items. The 
departure of the cranks from true quadrature could be 
noticed, but particularly the extensions of the crank webs 
to secure the last practicable atom of balance. The 
cylinders, we may remark as a corollary to the discussion 
now going on in our columns, have liners but no steam 
jackets, the gain from the latter, it is considered, 
being more than outweighed by the multiplication 
of pipes and the chances of leakage which the 
entail. The liners are perfectly plain cylinders, wit 
fitting strips at each end and a bolting flange at the 
bottom. They are bored and turned a true fit, the lead- 
ing end being a little smaller than the other. The 
cylinder casting is then warmed—not more—and they are 
dropped into position. One of the cast iron condenser 
casings for these ships was also seen. Each vessel will 
have two condensers, one on each side of the turbines. 
The steam from the latter will rise to a large rectangular 
opening in the sides of the condenser near the top. On 
the very top a large circular opening takes steam, when 
the turbine is not in use, from the engine. On each 
engine will be a large straining chamber with a change- 
over valve on top. In one position the valve will send 
steam to the turbine; in the other it will send it direct to 
the condenser. The straining chamber is to provide 
against the possibility of any foreign article which might 
by chance be left in the engines during their annual 
overhaul finding its way into the turbine. It is a big 
| item, but it is felt that it was better to provide it than 
| run a serious risk, for a very small thing is quite sufficient 
| to wreck a turbine. The turbine itself is irreversible, and 
| will not be used during manceuvring. 

Besides the engines, one of the four-bladed propellers 
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THE NEW SHIPBUILDING GANTRIES AT HARLAND AND WOLFF'S YARD 


pressions gathered on a recent visit paid in company 
with the Committee of Lloyd’s Register, which, on Friday 
last, at the invitation of the company, inspected the 
works, and particularly the slips which are being prepared 
for the two new gigantic ships of the White Star Line. 
The works are divisible broadly into’ two parts, under 
separate managements, but under one head. These are 
the shipyard and the engine works. They adjoin each 
other, and occupy a large area at the entrance to Belfast 
Harbour. Altogether in busy times they give occupation 
to something like 9000 hands. With a smaller works at 
the Alexandra Dock, which is used largely for timber and 
joinery work in connection with shipbuilding, we shall not 
deal. The work is wholly shipbuilding and ship repair- 
ing, and principally, by a long way, the former. In nearly 
all cases Harland and Wolff build the engines for their 
own ships, but at present they have not the special ma- 
chinery required for the construction of turbines, and this 
portion of the propelling machinery of the two ships, 
originally the Alberta and Albany of the Dominion Line, 
now the Magentic and Laurentic, of the White Star and 
Dominion companies, is being constructed by John 
Brown and Co., Limited, of Clydebank. The works are 
driven throughout by electricity, and a magnificent cen- 
tral station which would do credit to many an important 








the position of the latter the speed of the motors varies. 

The action is something to look at and to wonder. ‘ Another | 
noteworthy point about the use of motors is to be found 

in their application to such impetuous machines as punches, 
shears, and bulldozers. Machines of these kinds puta very | 
sudden stress upon all their parts when the load suddenly | 
comes on. The result is that when the motor is rigidly | 
or quasi-rigidly fixed, the teeth of its pinion and the spur 
wheel it drives get a little bit out of true pitch by the 
spring of the machine; the ‘tooth friction is thereby—so 
it has been calculated by German professors—enormously 
increased, and the call upon the motor becomes excessive. 
To avoid this loss the following pretty arrangement is 
adopted. The motor of each machine is bolted to a 
bracket which has arms centred on the shaft of the spur 
wheel. That is to say, the motor may swing in an arc 
about the spur wheel, and its pinion will always keep in true 
mesh with the wheel teeth. A set of stiff helical springs 
maintain the motor in its normal position; when the 
load comes on they give a little, but the wheels and | 
pinion do not lose their correct relative positions. Saw 
frames are driven in much the same way, two motors 
arranged in series-parallel, mounted on one frame with | 
their pinions ge.ring into opposite sides of the great | 
wheel, being used. 





belonging to them was mounted for balancing. It had a 
short shaft with reduced ends passed through the centre 
of its boss. The reduced ends rested on two truly hori- 
zontal planed surfaces on the top of strong trestles. By 
rolling the propeller along these planed surfaces the 
balance ik be found in a familiar way. But correcting 
it is ticklish work. Sometimes one,sometimes two, some- 
times three blades must be removed and weight taken out 
of them somewhere, even as much as 20]b. to 30)]b., 
before they are got right. The blades are first weighed 
singly, and then measured all over to see that they are all 
of equal thickness. If no error can be found in them in 
this respect, and no weight can be removed from their 
lamina, then it has to be cut off the roots or dowels which 
enter the recesses in the boss. These blades are made 


| of manganese bronze, and they are moulded from an iron 


pattern. . They are poured vertically with the root 
upwards. Although all may measure and weigh the same, 
the centre of gravity is not always in the same position, 
and hence much of the difficulty in balancing. In 
another shop the propeller of the turbine of one of these 
ships was seen. It had three blades, and was of the 
characteristic design. Made also of manganese bronze, 
it was cast in a single piece, and was an excellent piece 
of work. It was being finished all over by a hand grind- 
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ing machine driven by an electromotor through a flexible 
shaft. 

Many of the larger forgings for the engines are bought 
from recognised manufacturers of steel, but some parts 
are made in the works out of very carefully forged iron. 
(mportant bolts, for example, are found to be more 
trustworthy when made of this material, and we saw a 
set of reversing links, of the usual solid marine pattern, 
alsomade of it. The shafts of the Magentic and Laurentic 
lay in one of the shops. The turbine shafts, running at 
240 revolutions, are naturally much smaller than the slow 
speed shafts of the reciprocating engines. One of the 
latter, some 14in. or 15in. diameter, had just received its 
liner. The putting on of these liners isa very important 
job. They should fit close to the shaft the whole length, 
and they are therefore shrunk on after being care- 
fully bored out just like a gun tube. When they are on 
one end is cooled first, so that it may take holdin its right 
position, and then by contraction the remainder is drawn 
up to the fastend. Harland and Woolf think 10ft. or 
so is about as long a liner as can be made to en- 
sure a thoroughly sound job, and they, therefore, 
put on two short pieces in a case like this and burn 
the joint to ensure water-tightness. The long cast 
iron tube into which the tail shaft fits lay beside it, but 
the lignum vite strips on which the shaft bears were not 
yet in place. In the boiler-shops some magnificent 
examples of boiler work were to be seen, one boiler of 
the ordinary double-ended tank type being made of plate 
no less than ljin. thick; it was 15ft. 10in. diameter, and 
had to take a working pressure of 220 lb. Boilers with plates 
of 1jin. thickness are now quite common. All the boilers 
were either single or double-ended Scotch, generally with 
Morison suspension flues. Not a single water-tube 
boiler was to be seen in the works save two which were 
generating steam for the power station and supplying 
superheaters from the works refuse. We might have 
mentioned, by the way, that the bulk of the steam for 
the electric engines is generated in five single-ended 
Scotch boilers, two of which were standing by at the 
time of our visit. 

In the shipyard the thing that Lloyd’s Committe2 were 
specially to see were the preparations that are being 
made for the building of the two White Star leviathans. 
The shipyard occupies what we call a stumpy spit of 
land jutting out into the river. On both sides of the 
spit there are slips, and vessels can be launched up 
towards the city—actually into an artificial bay called the 
Abercorn Basin—or down towards the sea. Whatthey call 
at Harland and Wolfis little ships—mere boats not 
exceeding 600ft. in length—are launched on the former 
slips, whilst such vessels as the Rotterdam and the 
Pericles, two quite recent vessels, or the Celtic and 
Oceanic, took the water from the other side. It is on 
this side that great changes are in progress. Originally 
there were four berths here, spanned by three large 
travelling gantries worked by hydraulic power. Now the 
four berths are being reduced to three. The inner- 
most slip, on which the Laplander is now being built, 
is to be left where it is. It has one of the travelling 
gantries over it already, and in a few months the other 


two gantries will be moved from their present positions 
and cover it too. Big launching ways, as the shipyard 
people call them, are being laid down, and when all is 
ready the huge gantries will be shifted bodily at right 
angles to their natural line of motion into their new 


positions. This will leave the ground clear for the 
enormous structure which is now going up. It also 
is called a gantry for lack of a better name, 
but it is quite different from the old gantries. 
We give a drawing of it, but doubt if any- 
one will get a true impression of its size. It con- 
sists, or will when it is complete, of three vertical steel 
frameworks enclosing two bays. From end to end the 
framework is 840ft. long, and it is over all about 270ft. 
wide. This enormous structure will support a variety of jib 
cranes and travellers, so arranged that every part of each 
berth may be got at. The cranes will all be electric, and 
will use some seventy motors consuming about 1500 horse- 
power. In all there will be twenty-three crane hooks of 
various sizes. These cranes will convey material to the 
ships, but, above all, they will support the hydraulic 
riveting machines. 

Underneath the frame or gantry, or whatever inade- 
quate name one may give the great structure, a new bed 
is being built. Piles, some as much as 40ft. long, have 
been driven into the ground, and a great si/l has been 
built near the water’s edge. The sill is tied to the piles by 
steel rods, and over the top of the piles a carefully designed 
network of steel girders and old rails will be laid. Then 
the whole thing will be enveloped in a sheet of concrete, 
which in places will attain as much as 4ft. 6in. thick. 
This thickness will be reached round the head of each 
pile, and by this means and by the network of 
steel an endeavour will be made to ensure that the 
piles and not the ground take the weight of the 
ships. The upper part of this bed will be inclined at an 
angle of jin. per foot, the lower part at }in. to the foot. 
This inclination, it is estimated, willbe sufficient to ensure 
launching without trouble, but at a speed which will not 
give the vessels a risk of running into the opposite bank. 
At the water’s edge a dam is now erected—as it always 
has been—constructed of piles. When a launch is to 
take place these piles are drawn and the water allowed to 
rise to its own level. Many months must pass before all 
this work is complete, but as the final designs of the two 
great ships are not yet drawn the slips will be ready in 
time. 

It is, as we said in our opening words, wholly impos- 
sible to give an adequate idea of these magnificent works 
—the adjective is used without a particle of exaggeration. 
They are without exception the finest shipbuilding works 
that it has been our fortune to visit, and the influence of 
their director is everywhere visible. Lord Pirrie makes a 
hobby, if we may be so permitted to express it, of tidiness. 
There appears to be a place for everything, and nothing 
is out of it. The shops and even the yard are astonish- 


ingly neat. The floors, even where they are only beaten 
earth, are clean and free from the dross and waste that 
usually disfigures them. Old servants of the company 
not old enough to pension, but beyond more strenuous 
labour, are told off to certain bays, and it is their duty to 
see that they are clean and tidy. The work is well within 
their powers, and they are expected to doit well. They do. 

Very many of the shops have walls of corrugated 
iron of a thick gauge, and most if not all have Belfast 
roofs—those are roofs with wooden principals made of 
an arched and a straight member, stiffened by wooden 
latticing. It has the advantage that in case of fire sections 
of it can be very rapidly destroyed by the firemen and 
the progress of the conflagration checked. A score of 
other things that we should like to speak of we must 
pass—the drawing-oftices contained in two great halls 
with arched roofs and splendidly lighted; the general 
offices, with an interesting collection of models; the ar- 
rangements for the collection and burning of wood refuse, 
the joiners’, furniture makers’ and upholsterers’ shops, and 
many other things, we must leave with the hope that we 
may be able to deal with them on a future occasion. 


After the inspection of the work Lloyd's Committee 
took luncheon with Lord Pirrie and several of the directors 
in a large room in the main offices; a number of local 
guests were also invited. The members of Lloyd’s pre- 
sent were Messrs. James Dixon, the chairman ; G. Dalton 
Hardy, deputy chairman; C. Barrie, C. E. Brightman, T. 
L. Devitt, G. T. Henderson, R. B. Lemon, W. Lund, T. 
W. McIntyre, E. Pembroke, A. H. Poole, H. Samman 
and P. Secretan, whilst Mr. J. T. Milton, Mr. Cornish and 
Mr. C. Buchanan represented the inspection department 
of the Register. After luncheon, the Royal toast having 
been honoured, Lord Pirrie proposed the health of “ The 
Chairman and Committee of Lloyd’s Register,” to whom 
he extended a very hearty welcome to the works. 


Lloyd’s Register, he said, was, as they were all aware, the 
premier organisation connected with the shipping industry ; 
indeed, it had done more for shipping and for the preponderance 
of the British mercantile marine than any other agency. It was, 
to a large extent, responsible for the high-water mark they had 
reached in the character of their ships. ‘‘ 100 Al at Lloyd’s” was 
the hall-mark of excellence, and had become the standard which 
had given that security and eminence to maritime commerce that 
had done much to bring about those great developments of national 
and international resources that had given to their own time the 
appropriate designation of ‘‘the commercial age.” The high 
reputation and world-wide authority enjoyed by Lloyd’s was recog- 
nised by all ; and it was a source of gratification to them that the 
society should deem the shipbuilding industry in that port worthy 
of a two days’ visit by such an important delegation, all the 
members of which were distinguished in their various professions 
—men of capacity and eminence, on whose opinion they placed the 
highest value. He thought he was tolerably familiar with the 
general work of the society before he was honoured by election as 
the representative of Ireland on the Committee; but he must 
admit that he had been greatly struck with the comprehensive and 
progressive character of the society’s operations, the great amount 
of labour devoted, and the ability displayed by his colleagues, in 
the work of the society at headquarters. No monument to their 
industry and ability, and that of their capable staff, was required, 
for none could speak more eloquently as to that than the record of 
the society’s doings and the pre-eminent position it now occupied 
in the industrial, commercial, and maritime world ; but there was 
one annual production in respect of which he would like to pay a 
tribute that day, and that was the admirable book known as 
Lloyd’s Register, giving them the most detailed, precise, and up- 
to-date information of the shipping of the whole world—a book 
which in i self was a valuable asset to the shipping trade and its 
allied industries. Lloyd’s Quarterly and Annual Reports and 
Returns were also most valuable productions, and a society that 
had each year under its supervision at home and abroad new 
tonnage in course of construction amounting to 1} or 1} million 
tons, in addition to the up-keep of the vessels already classed with 
it, amounting to something like 20 million tons, was engaged in a 
work the magnitude of which almost baffled description. 

The Lord Mayor of Belfast and Mr. Robert Thompson, 
Chairman of the Harbour Commissioners, having echoed 
Lord Pirrie’s welcome, Mr. Harrison Dixon replied. 

On Saturday, after a brief inspection of Workman, 
Clark and Co.’s works, the party joined the Pericles, a 
fine steamer just compléted by Harland and Wolff for 
Geo. Thomson and Co., Limited, whose chairman, Mr. 
G. T. Henderson, had delayed her sailing in order to 
permit the Committee to voyage in her to Wales. The 
Pericles has been built for the Aberdeen line, and will 
trade between London and Australia. She is 500ft. long 
by 62ft. beam and 438ft. 6in. deep. She has a cellular 
double bottom extending the whole length. She will 
carry about 100 first-class and 400 third-class passengers, 
and the accommodation throughout is of the highest 
class. The first-class state-rooms are on the awning and 
bridge decks, and many of them are arranged on the 
tandem principle, so that both inside and outside cabins 
have direct light and ventilation from the outside. The 
arrangements for dealing with cargo are, of course, very 
complete. The ship is propelled by twin screws driven 
by quadruple-expansion engines, and she is fitted with 
a rudder of the kind recently described in our columns. 








A MANCHESTER MOTOR CAR WORKS. 


A LARGE new factory has been erected by Crossiey 
Brothers, Limited, at Gorton for the express purpose 
of building motor vehicles on a more extensive scale 
than formerly. As might have been expected, the new 
works is equipped in a manner qualified to produce 
the highest results. The building is of substantial 
construction, and is chiefly composed of two large shops 
arranged like the letter L. The machine shop measures 
144ft. by 120ft., and the fitting shop 136ft. by 120ft. 
Power is supplied by a Crossley four-cylinder vertical 
engine of 180 brake horse-power, using producer gas. 
The engine has a self-starting apparatus consisting of a 
separate gas engine and air compressor. It runs at 
250 revolutions per minute, and by means of eight ropes 
drives a line shaft at 200 revolutions per minute. An 
extension of this line shaft is driven by means of a Benn 
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friction clutch, and this extension drives two othe 
parallel line shafts at the same speed by means of ro A 
pulleys. The roof of the building is of the Saw-tooth 
pattern, with the teeth carried transversely gerog 
the building, exe llent illumination in the day time bein 
obtained by north lights. The main girders supporting 
the roof carry light bowstring longitudinal lattic; gindens 
these girders being provided to carry the overhead 
countershafts for the machine tools. The works have 
been planned by Mr. W. Turner in a compact ianner 
with all offices and departments on the ground flooy. 
Adjoining the managerial offices is the drawing-otlice, ang 
next to this isthe raw material stores. The stores ire pro- 
vided with the usual racks and lockers for the rows), parte 
Each compartment has a card attached on which the num. 
ber of articlesis given, and the card is subdivided into blank 
spaces in which may be recorded the number of parts 
taken out, the dates on which they are taken, aid the 
order number, and the stock remaining. This arrange. 
ment forms a check on the bookkeeper. Altogether the 
system of recording the work through the shop in both 
books and cards is very thorough. 

A convenient but unusual method of storing stec! bars 
and rods is adopted. These are stored in labelled iron racks 
distributed about the machine shop, and the men are thug 
able to take what they require without making application 
to stores. The system has the advantage of relieving the 
stores space, but an obvious disadvantage presents itself 
in the case of “wasters.” The machine tools are laid out 
so as to allow ample space in all directions, and light but 
solid work tables are conveniently dispersed about the 
shop. In order to secure accuracy and interchangeability 
of parts all these are machined to jigs and the limit 
system of gauging applies throughout. The various 
operations are denoted by a chart of letters, “ A” denoting 
“turning,” “B” “boring” for instance, and a separate 
drawing is made for each machine operation. This draw. 
ing gives all information necessary for that operation, and 
thus verbal instructions by the foremen are rendered 
unnecessary. The work is sent into the control room 
after each operation with the drawing to which it has been 
made and the progress card. Here each part is examined, 
and if correct is sent out for the next operation. After this 
it is again brought in to pass through another inspection. 
In case of parts being in any way defective they are 
rejected and a fresh order on the raw material stores 
made out. It should be stated that orders are placed for 
a number of ten sets at a time, and no defective parts can 
be finally rejected without the manager's sanction. 

The control room also serves as a store for the gauges. 
The external limit gauges are given out on receipt of 
workmen’s tickets. When returned and before being 
replaced in their stand each gauge is tested for accuracy 
by means of reference bars. All internal work is made 
to one gauge, any variation being allowed for in the 
shafts. The finished stores is adjacent te the tool or 
control room. It will be gathered from the foregoing 
somewhat brief review of the workshop system that the 
organisation and interworking of the various departments 
is thorough. The machine tools are of the most approved 
types. We noticed a very effective range of gear-cutting 
and hobbing machines; a machine by Webster and 
Bennett for cutting the cams solid on cam shafts; a 
machine with magnetic table for grinding with great 
accuracy the edges of piston rings. This machine is made 
by the Heald Machine Company, Worcester, Mass. One 
of the most useful tools in the shop, however, has been 
built to the manager's, Mr Turner’s, own design. It is a 
horizontal boring machine with two boring heads and has 
a revolving table to enable the four cylinders of each 
engine to be bored at one setting. The boring tools are 
driven by worm gearing, and the cylinders are arranged 
in brackets on a horizontal revolving table, being brought 
up to the tools in pairs. The cylinders are finished in two 
operations—roughing and finishing. After one pair has 
been roughed out it is turned round on the table and the 
next pair is similarly treated. This allows the cylinders 
to cool down before the finishing cut is taken and ensures 
uniformity throughout each set. 

The smiths’ shop is a model of cleanliness and good 
order. It contains gas-heated annealing and hardening 
furnaces, metal saw and disc grinder, and a fixed gear- 
box with belt drive for grinding in all gear wheels before 
they are allowed to be placed in the cars. A commend- 
able feature, which is noticeable throughout the works, is 
the supply of framed wall cards. One in the smithy in- 
timates to the workers, by means of a table, the sizes and 
sections of tool steel available. Again, in the tool room, 
there are framed illustrated instructions for the manu- 
facture of tools and mandrils. All workshop drawings 
are made to definite standards of size, namely, double- 
elephant on rolls, half double-elephant on rolls; foolscap 
and half-foolscap on millboards. These are all stored in 
racks. 

The fitting shop is arranged in separate sections for the 
different component parts, such as axles, gear boxes, 
motors, &ec. Each bench is provided with a cast iron 
erecting stand suitable for the work to be erected. These 
stands are firmly attached to the floor, and give a uniform 
appearance to the shop by doing away with the usual 
wooden trestles and packing pieces. Each bay has an 
overhead runway and work-tables. The bay for erecting 
the chassis is large enough to accommodate twenty atone 
time. It is also provided with erecting stands and over- 
head runways communicating with the testing depart- 
ment. The latter is a separate fireproof building, 
measuring 50ft. by 25ft., lofty, well ventilated and lighted. 
There are six testing stands, fitted up complete with 
pressure feed petrol tanks, and a cooling water supply 
service from tanks outside the building. A separate water- 
pipe line is laid on for cooling the brakes used for testing. 
The petrol tanks have their own pumps and pressure 
gauges, and are also connected up to the exhaust pipes o! 
the engines, so as to give as closely as possible the actual 
conditions of working met with when the engines are 
fitted on the cars. The tanks are provided with au 
arrangement whereby any water of condensation formed 
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by the combustion of the gases in the cylinder is separated 
from the petrol. ; j Sat 

Other departments of the works include tinsmiths’, 
woodworking and painting shops. Separate commodious 
mess-rooms, with cooking apparatus, are provided for the 
foremen and workpeople. The comfort of the workers 
has also been considered ; lavatories with warm water 
supplied from the gas engine water jackets and separate 
lock-up cupboards being provided. The shops are well 
illuminated at night by Keith's pressure gas system, and 
they are being equipped with heating a on the 

hun system, by which warm air will be forced into 


le as 
ond distributed through the buildings by overhead ducts. 





INDIAN RAILWAYS. 


We give below a résumé of the report on Indian 
railway finance and administration, 1907, submitted by a 
Committee of inquiry appointed by the Secretary of State 
for India. This Committee consisted of :—Sir James Lyle 
Mackay, G.C.M.G., K.C.LE., Chairman; Sir David 
Barbour, Sir Walter Roper Lawrence, G.C.I.E., Sir 
Felix Schuster, Mr. Lionel Abrahams. 

The reference made was to inquire and report :—(1) 
Whether the amounts allotted in recent years for railway 
construction and equipment in India are sufficient for the 
needs of the country, and for the development of its trade ; 
and, if not, then (2) what additional amounts may properly 
and advantageously be raised for this purpose? (3) 
Within what limits of time, and by what methods, they 
should be raised? (4) Towards what objects they should 
be applied; and (5) whether the system under which the 
Railway Board now works is satisfactory, or is capable of 
improvement; and to make recommendations. « 

Eighteen meetings were held and thirty-four witnesses 
representing commercial, railway, financial and official 
views were examined, and before proceeding to a state- 
ment of the conclusions arrived at, the report draws up a 
brief summary of the history of the past relations of the 
Government of India with the Indian railway system, and 
of the existing position. 

Railway construction commenced in 1850, and from 
that time up to 1869 a number of lines were built by 
companies under contracts varying in detail, but the main 
financial provisions of which were that the capital should 
be raised by the company under a Government guarantee 
of 5 per cent., surplus profits in excess of the guaranteed 
interest being divided equally between the companies 
and the Government. For many years, however, the 
earnings of the railways fell short of the interest 
guaranteed, and the deficit was a charge on the revenues 
of India. Under all these contracts Government reserved 
the power to purchase the lines at the end of given 





periods. The power has been widely exercised, and the 
position of railways at the close of 1906 stood thus : 
Miles. 
Lines owned and worked by State 6,164 
Lines owned by State and worked by companies 16,458 
Lines owned by guaranteed companies Eh 194 
Lines owned by rebate-aided and subsidised com- 
panies ate See SSG Sone es 1,034 
Lines owned by companies without Govern- 
ment aid assists 1,394 


Thus the Government are already owners of nearly all 
railways in British India, and hold the option under pro- 
visions in the contracts to purchase the remainder within 
the next twenty-five years—with one or two trifling 
exceptions, 

The financial results are next given for the five years 
1902 to 1907, the net earnings representing percentage 
on capital outlay of 4°65, 4°93, 5°46, 5°45, and 5:26 
respectively. The net profits to the State rose from 
£228,949 in 1902 to £2,213,541 in 1907, including the 
payment of annual redemption of capital of £600,000 to 
£700,000, showing thus a real net profit to the State in 
1906-07 of about three millions sterling. 

The Committee then define the terms on which the 
companies work railways on behalf of the Government 
of India, from which we may extract the following as 
interesting :— 

Clause 8.—The Secretary of State undertakes to supply 
the company with funds as required to meet sanctioned 
expenditure. 

Clause 9.—The raising of initial capital is provided for 
by the company, and no further capital can be raised 
without the sanction of the Secretary of State, who has 
the option of providing the mgney or allowing the com- 
pany to raise it. 

_ Clause 10.—On capital raised by the company interest 
is guaranteed. 

Clause 11.—The company receives a share of actual 
surplus profits. 

Allusion follows to the “ programme system,” under 
which the Government of India provide year by year 
during the progress of a work such instalments as can be 
spared in place of—when beginning a new project on a 
large scale—making definite and ultimate financial 
arrangements for its completion, and the Committee, 
while recognising the advantages which would be pro- 
duced by a change in this system, so as to ensure rapid 
and economical progress, do not recommend the change. 
The justification for the programme system is that it 
appears to the Committee the one best calculated to 
minimise the difficulties and disadvantages of a restricted 
supply of capital. 

The preliminary report concludes with the statement 
that any attempt to exploit the country for the benefit 
of the concessionaire by means of schemes which would 
either compete unfairly with railways already in exist- 
ence, or be likely to prove disadvantageous to the tax- 
payers, has been consistently, and—in the opinion of the 
Committee—rightly resisted by the Government of India. 

The report next proceeds to deal with the references 
Serlatim, and to discuss the evidence tendered on each 
point; and, lastly, the Committee’s finding is summarised 


this page in order to ascertain the main conclusions and 
recommendations in an abridged form. We take the 
answers to the question seriatim. 

Question 1.—The equipment of railways has been 
unequal to the requirements of trade during the last two 
or three years, and allotments for both construction and 
equipment should be increased beyond those of recent 
years. 

Question 2.—N » limit can be assigned to the amount 
that could be remuneratively devoted to the expansion of 
the Indian railway system. A standard of annual expen- 
diture should be fixed periodically. The effective limit of 
this standard will be the amount that can be provided. 
It would not be imprudent for the Secretary of State to 
raise in London in normal years 9 millions sterling, 
which, added to 5 millions ordinarily obtainable in 
India, would give a total of 14 millions, of which 
12} millions should be devoted to railways and 1} millions 
to irrigation and other public works. 

(Question 3.—The money to be raised in several ways. 
(1) By the issue of ordinary Indian stock and by issue of 
debenture stock and share capital by guaranteed com- 
panies; (2) short term debenture bonds issued by guaran- 
teed companies should be discharged as opportunity 
arises; (8) Government to endeavour to realise a larger 
surplus than has been customary to supplement other 
sources available for capital expenditure on railways ; (4) 
larger rupee loans should be raised in India, and, once the 
gold standard reserve fund is rich enough, the whole profit 
derived from the mint to go to railways; (5) as a further 
means of finding more than the 12} millions sterling a 
scheme is proposed under which capital requirements of 
lines now dependent on Government for money 
may be supplied without Government aid. (The net 
earnings of a railway owned by Government shall be 
capitalised at twenty-five years’ purchase, and the amount 
thus secured be treated as State capital in the under- 
taking ; the company formed to work the undertaking to 
raise additional capital on the security of the railway 
alone, without guarantee from Government.) (6) The 
State railways to be thus treated. All new contracts with 
companies should be for a long period, say fifty years. 

Question 4.—Equipment of existing lines to take prece- 
dence of construction of new lines. No central reserve 
of wagons, as recommended by the Government of India, 
is desirable. 

Question 5.—The system under which the Railway 
Board now works is not satisfactory. Government should 
reduce interference with the Board to an irreducible mini- 
mum, and when official interference is unavoidable, the 
opinion of the Board should be treated, both in substance 
and in force, with special consideration. The chairman 
of the Board to have the right of access to the Viceroy at 
stated times, and of attendance at Council sessions when 
his presence is required by the Government of India. 
No act of the Board to be overruled, nor censure passed, 
without the matter having been brought previously to 
the notice of the Viceroy. The Board to correspond 
directly and freely with other Government departments 
and with Provincial Governments. The constitution of 
the Board to be altered, and to consist of a president and 
two assistants or advisers; one a traffic and the other an 
engineering expert. Should any difference of opinion 
arise, the president’s decision to override the views of the 
members, but the members to have the privilege of repre- 
senting their opinion in writing to the Government of 
India. The Board to be furnished with an adequate office 
and headquarters’ staff. The Board to refrain from inter- 
ference in the management of individual railways. and 
confine itself to the general supervision and administration 
of the railway system as a whole. 





We may now offer a few isolated extracts from the 
report, for the benefit of those who have not leisure or 
inclination to wade through the whole pamphlet. 

Under Question 1 we learn from the Committee that 
the total mileage of Indian railways at the close of 1906 
aggregated 29,097, of which 6443 miles were owned by native 
States and others, in respect of which lines the Govern- 
ment assumes no responsibility for the provision of 
capital. These railways are not included in the annual 
financial programme. 

The chief complaint has been the paucity of rolling 
stock, and while the Committee fully recognise the gravity 
of this particular failing, they point ou" that some of the 
witnesses appear to have overlooked the unusually favour- 
able recent conditions of trade, as well as the exceptional 
efforts made by the railways since 1905 to meet the 
increased activity—which efforts should shortly effect a 
marked improvement in this direction. At the same 
time, they are convinced that the trade of India will con- 
tinue to develop, and that timely preparations for further 
increase in traffic are necessary. 

The Committee see no reason to advocate private 
ownership of wagons in India, the evidence of all the 
railways in England being antagonistic to a situation 
they would gladly abolish were such a thing possible. 
The chief objection is the amount of shunting, which is 
colossal, and the cost of which is enormous. 

Under Question 2 we read: ‘“ We believe that even 
this estimate of mileage (100,000) is short of that which 
will ultimately be found to be necessary in India, and 
we are convinced that there will be fruitful fields for 
large reproductive expenditure on railways in the 
country for many years to come.” 

In paragraph 15 the financial views of Lord Rothschild 
and Lord Swaything are noted. These witnesses 
recorded that 8 to 10 millions a year could be raised 
in the City, “especially if it were distinctly stated that 
it was for railway purposes;” and that “ borrowing for 
Indian railways, which are highly remunerative works, 
would be quite favourably received, as it is altogether 
different from borrowing, as many countries do, for such 
purposes as the construction of vessels of war and 
armaments.” 

Under Question 8.—In alluding to the proposal to 


write :—*“ This does not appear to us to be practicable. 
The only way . . would be to sell all the railways, 
and thus relieve the Government from all liability in 
connection with the raising of capital for them. This 
would be an unwise policy, since it would transfer to the 
purchasing companies in perpetuity a growing source of 
revenue, instead of allowing the Government, and through 
the Government the taxpayer, to enjoy a due proportion 
of the increasing yield.” The Committee also realise that 
for some time to come the railways will not be able to 
borrow all they require on the security of their net 
revenues, and that, therefore, grants must necessarily 
still be looked for from Government. 

Under Question 4.—Speaking of the proposed formation 
of a central reserve of wagons for general use on Indian 
railways to meet fluctuations in the volume of traffic, the 
Committee report :—‘ We are of opinion that, so long as 
the individual railways are not fully equipped with rolling 
stock, it would not be advisable to divert any funds to the 
establishment by the Government of a reserve of wagons, 
and it is obvious that, when every railway has been 
provided with sufficient equipment, the proposed reserve 
will be unnecessary.” 

Under Question 5.—The Committee write :—*“It has 
been suggested that the Chairman of the Board should be 
a member of the Governor-General’s Council. . . . 
The administration of the Indian railway system offers a 
sufficiently wide field of action to demand his undivided 
attention and energy, and it is highly undesirable that 
extraneous duties should be imposed upon him. A further 
objection lies in the fact that the Board exercises wide 
administrative power, and that appeals against its action 
must necessarily be made to the Government of India; 
this makes it obviously unsuitable that the chairman of 
the Board should be a member of the Government of 
India. We think that the arrangement by which the 
member for Commerce and Industry takes charge of the 
railway business brought before the Council may well be 
maintained.” 

Referring to the Railway Board's general procedure, we 
read :—*“ The Board has occupied itself more closely than 
would appear to be either necessary or desirable with 
details of management of individual railways. We are of 
opinion that the true function of the Board should be to 
carry on at headquarters the general business connected 
with the administration of the Indian railway system, 
and that the inspection of individual railways should, as 
a rule, be left to officers appointed by the Board for that 
duty. The responsibility for the efficient working 
of the lines should be left in the hands of the companies 
and their agents. We have learned with much satisfac- 
tion that the Secretary of State has already sanctioned the 
abolition of the consulting engineers and the delegation 
to the railway companies of larger powers of independent 
action.” 

On the subject of the lapse of grants at the close of 
the financial year the Committee recommend no change : 
— On this point we believe there is a good deal of mis- 
conception . . the whole arrangement works back 
to the fundamental principle that the Government of 
India provides as much money in each year as it possibly 
can, all things considered, for expenditure on railways, 
and distributes that money in the way which it conceives 
to be most advantageous for the country as a whole.” 





PRODUCER-GAS FOR STEAM GENERATION. 


A PAPER by J. H. Lester, M.Se., published in the issue of 
the Journal of the Society of Chemical Industry for May 15th, 
describes a remarkable experimental form of gas-heated steam - 
boiler consisting simply of a copper tube of jin. internal 
diameter and 20in. in length, surrounded by a jacket allow- 
ing jsin. space between the two tubes. The gas and air 
mixture entered at the top of the inner tube, and by careful 
regulation a flame Tin. in length, showing less than *50 per 
cent. of free oxygen, and less than ‘50 per cent. of carbon 
monoxide in the exit gases, could be obtained. The water 
entered the annular space between the two tubes, and flowed 
upwards, in the opposite direction to that of the gas mixture. 
The cooling of the gas by the adoption of this princip’e of 
counter-current circulation was so effective that the latent 
heat of condensation of the water produced by the combus- 
tion of the gas was recovered; and the total loss of heat at 
the base (or chimney end) of the combustion tube never 
exceeded 5 per cent. Mr. Lester, in fact, believes that by 
lengthening his tubes he could recover 100 per cent. of the 
calorific value of the gas in the water, and thus convert his 
boiler into a calorimeter. The steam passed away by an 
outlet in the side of the upper part of the outer tube. The 
restricted space available for water was purposely adopted, in 
order to prevent any downward current of water in the 
annular space. The burning of the gas with the minimum 
of oxygen supply, of course, increased the final temperature 
attained by the gas mixture, and therefore the efficiency of 
the boiler. It was found experimentally that the production 
of a rapid series of gas explosions, or musical notes, appeared 
to be coincident with the conditions required for this perfect 
combustion; and that the mixture giving the highest 
musical note when ignited gave the most satisfactory results 
as regarded the low percentage of oxygen and carbon mon- 
oxide in the exit gases. 











Tue Russian coal trade, which a few years ago was 
considered to be scarcely worthy of notice, is now showing signs 
of rapid development, and supplies have found their way to the 
capital. In 1907, the first year in which such supplies were 
recorded, the quantity of coal brought to St. Petersburg from the 
Donetz and Dombrova districts was 17,225 tons. The output in 
the south of Russia during the first ten months of 1907 is said to 
have amounted to 11,868,548 tons coal and 1,614,677 tons anthra- 
cite, or a total of 13,483,225 tons, which exceeds the quantity 
given for the corresponding period of the previous year by 
1,733,870 tons. It has been found from experiments with the 
native product carried out at St. Petersburg that briquettes made 
from this coal are suitable for use in the navy and on the railways, 
and proposals have been made to establish two briquette factories, 
one at Mariupol capable of supplying the north-west of Russia 








in paragraph 38, and we may now turn our attention to 





separate railway from Imperial finance, the Committee 


and another at Odessa for supplying the railways in the south, 
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ELECTRIFICATION OF THE HEYSHAM, MORE- 
CAMBE, AND LANCASTER LINE. 
No. IL 


Tue Midland Railway Company has recently com- 
pleted the electrification of the lines running from 
Lancaster to Morecambe and Heysham. For this work 
the overhead construction has been adopted, and the 
work has been designed and carried out under the direc- 
tion of Mr. W. B. Worthington, the chief engineer of the 
Midland Railway Company, by Mr. J. Sayers, the tele- 
graph engineer of the company, and Mr. Argyle, the 
northern divisional engineer. The system employed is 
similar as regards the type of suspension to that adopted 


i | 
' length of the contact wire is fixed through insulators to a | 
| terminal gantry, and the other end is attached through | 
| suitable pulleys, &e., to a weight equal to about 1200 Ib. | 
| The fixed end is always that at which the train enters, 

| and the weighted end that at which the train leaves. 

| The tendency of the bow is therefore always to tighten 

the contact wire. It is worthy of note with regard to 

the contact wire, which is 70 square millimetres section, | 
that the load at first put on was equal to 800 lb., and | 
the horizontal stagger was made equal to 4ft.—that is, | 
2ft. from the centre line of the coach—but the experi- | 
mental trials which went on for some months before | 
passenger trains were run showed that the total friction | 
of pull-offs, &c., was such as to make it necessary to | 


danger due to the poles being charged by a leaky insulator 

This earthed steel cable has been erected in every cage 
between the contact wire and the telegraph wires, which 
are open on one side of the line, and it is believed that itg 
presence has had a great effect in reducing the electyo.. 
static induction from the contact wire to the telegraph 
wires. 

It was the object of the company to avoid if possible 
cabling its telegraph and telephone wires, and so far the 
results are favourable to the idea that it will not be neces. 
sary to put all such open wires underground when high. 
pressure traction systems are erected overhead. At the 
same time it will certainly be necessary to provide some 
sort of high-resistance leak on any wire parallel to such 
a system, as in certain circumstances, if the wire became, 


| for instance, thrown out of work by disconnection at the 
| test board, there might be an electrostatic potential 


between it andearth with a very high voltage, which would 
be very inconvenient for maintenance purposes, 

The poles used have been mostly straight creosoted 
wooden poles, but at Morecambe Station and at one or 


| two other points it has been necessary to erect lattice 
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Fig. 1{—DIAGRAM OF THE ELECTRIFIED LINES 


for the electrification of the Hamburg-Altona Railway, 
the patents for which in England are held by Siemens 
Brothers, of Westminster, the chief difference between 
them being the new type of suspension of the catenary 
wire, which is the design of Mr. Sayers. 

The length of line electrified comprises the double roads 
between Heysham and Morecambe, Morecambe and 
Lancaster Green Ayre, and the single line from Lancaster 
Green Ayre to Lancaster Castle Station, the total length 
of single road being about 21 miles. Fig. 1 is a diagram 
plan of the lines affected. From this it will be seen that 
the line passes under a large number of overbridges. 
These are mostly of the arched shape, and the clearance 
of them has been a matter of considerable interest. The 
use of a single bow collector for travelling in both direc- 
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Fig. 2—HIGH TENSION INSULATOR 


tions necessitates dhe bow being symmetrical about the 
centre line of the coach, and this brings the bow 
necessarily very close to the structure of the bridge. In 
order to get through at all it is necessary to take the 
contact wire well out towards the centre of the arch, so 
that it may come down low, but yet will be clear of the 


loading gauge, so that the other side of the bow may | 
In addition to the bridges, | 


clear the structure properly. 
the Lune Viaduct presented a special problem, as it is on 
a nine chain curve, and terminates at the end of Lan- 
caster Station, which is also on a curve. 

The contact wire is of the figure 8 section, and is run 
in lengths of from 800 to 1000 yards. The method of sus- 
pension is similar to that adopted by Messrs. Siemens, 
with one or two special variations. One end of each 


increase the tension to about 1200Ib. for a 1000 yards 
length, and with this tension the strain goes fairly evenly 
throughout the whole length. It was also found that a 
4ft. stagger for a bow which measured from tip to tip 
7ft. lin. was too much for practical purposes for running 
at high speeds. 

The line is situated in a country swept by very violent 
gales, experiencing the worst of weathers, and it is now 
considered that a stagger of 2ft. is a more practicable 
figure, though part of the line is actually run with 3ft. 
stagger at present. The height of the contact wire from 
rail level varies from 18ft. 3in. in the open to 13ft. 3in. 
under bridges. It is suspended by short loops about 4in. 
long from a steel cable called the auxiliary wire. The 
loops are fixed to the contact wire, but are movable on 
the auxiliary wire. The auxiliary wire again is held by 
main catenary cables, of which there are two; the main 
catenary span being thus broken up into six short spans 
on the auxiliary. 

The two catenary cables are clipped together through- 
out their length, except for about 3ft. on either side 
of the insulator, where they divide to pass through the | 
grooves of a ring, these grooves being on opposite sides | 
of the insulators. The catenary is therefore free to | 


Switch 


Junction __ Crossover” _ 
— 


| spans. 


steel poles and lattice girder gantries owing to the big 
Where wooden poles are used the gantries are 
made of two angles brought together at the ends, but 
kept apart for the greater part of their length by distance 


| pieces lin. thick, enabling the bolts from the insulator 
| saddles to drop in the gap, so giving a great range of 


adjustment of the insulator position without any necessity 


| for drilling. 


The design of the insulators is well shown in Fig. 2, 
Before getting out the dimensions the company’s staff took 
advantage, by the kindness of Messrs. Siemens Brothers, 
of the experiments this firm undertook to ascertain what 
was the maximum distance at which a 6600 volts, 25 cycle 
circuit would maintain an are in the heaviest weather 
from an insulator shed to the bolt. It will be noticed that 
the steel bolts supporting the insulators are encased with 
ebonite or hard rubber—a similar arrangement to that 
adopted by Messrs. Siemens on the Hamburg Line, witha 
view to getting practically double insulation with one 
insulator. In addition to this, however, the Midland 
Company preferred to make the insulator itself in two 

vortions, and to make it very massive. The line is very 

likely to incur damage from stone throwing at the large 
number of level crossings, and in addition will suffer from 
the worst of weathers. It will be seen that the design of 
the insulator in combination with the twin catenary 
cable brings the side stresses of the overhead gear below 
the level of the inside bolt, and there is no point at 
which the catenary cable itself is deformed by the 
pressure of any clamp of any sort, and no point at 
which the mechanical waves tend to break the wire at 
a point of reflection. 

The outer rail on each line is bonded throughout its 
length, the bonds being of the Forest City type, in dupli- 
cate, and placed under the fish-plates. At all crossings 
and junctions all rails are bonded together for greater 
continuity with the wheels of the coaches, and these 
bonds and those used for cross-bonding are ordinary 
copper cable bonds. Very great care was exercised in 
bonding the line to prevent any moisture getting into 
the drilled holes or on to the bond plugs during 
the process, and in very wet weather the work was 
abandoned. By means of protective devices it was 
found possible to go on with bonding in moderately wet 
or damp weather, but the tests carried out when the 
whole of the work was finished of the resistance of each 
bond showed in an interesting manner that although the 
bonds were absolutely first-class, those which were 
carried out in perfectly dry and fine weather were quite 
distinguishable, by resistance test, from those which 
were carried out in damp or misty weather. It will be 
interesting to note, as time goes on, whether this difference 
in resistance is intensified. A diagram of wiring at 
junctions, crossovers, switch sections, and terminals is 
given in Fig. 3. 

The rails are earthed at Heysham Harbour in the sea 
by duplicate copper earth plates, these being connected 
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Fig. 3—-WIRING AT JUNCTIONS, 


move for this distance, and this equalises the stresses 
in the spans due to unequal loading; at the same time | 
it is secure in the case of the breaking of the wire, as | 
has actually been proved by experience. 

Section switches are provided so as to isolate the up 
and down lines, or to isolate the different branches. | 
These switches are of the double break air pattern, and 
are fixed on the top of the poles supporting the gantries. 
Each section switch is in addition duplicated, and the | 
connection from one contact wire to the section ahead of 
it is accomplished by means of a short section of switch | 
wire, which requires to be connected to the two contact | 
wires before the line is switched through at this 
point. This arrangement was adopted in order to get a/| 
duplicate break, and what is more important, a short 
length of line into which a car can run without bridging | 
by means of its bow two sections, which it was suppos 
might require to be isolated. The switches are provided | 
with padlocks. A similar type of switch is in use at the | 
various stations to enable the station staff to earth the 
overhead wiring in case of emergency. The gantries are 
connected together by a separate overhead steel cable, 
which is earthed every half-mile, the same earth plates | 
being used for lightning arresters of the horn type, the | 
object being to diminish the number of earth | 
requiring attention and thus to give better security from 


CROSS-OVERS, 


SWITCH SECTIONS, AND TERMINALS 


to the rails by cable. At Morecambe they are 
earthed at the end of the Midland Railway Pier, these 
plates being of copper again, but for protection they are 
dropped into a large cast iron caisson recovered from an 
old Midland bridge. At Lancaster the rails are earthed 
to the cast iron columns of the bridge, where they rest 
in the bed of the river, where water is always flowing. 
The lines are therefore earthed at the twoends and in the 
centre. Recording ammeters were put in these various 
earths, to indicate the proportion of current which 
returns by these routes. The overhead wire works 
at a potential of 6600 volts, single phase alternating 
current, 25 cycles. 

The line is supplied from the existing power station, 
situated at the Heysham end of the line—see Fig. 5—which 
has had added to it the necessary machinery to increase 
its capacity, and to enable it to supply single-phase 
current, it being a direct current station. There are no 
feeders other than the two contact wires. The existing 
power station is that provided for working the cranes, 
capstans, lifts, and other machinery, together with light- 
ing, of the harbour at Heysham. This station is gas 
driven, working from “ Mond” producers by the Powei 
Gas Corporation. There are two producers of about 750 
to 1000 horse-power capacity each, with the accessory 
blowing, steam producing, cooling, and cleaning apparatus 
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The engine-room contained three 250 horse-power, three- 
cylinder British Westinghouse Company’s engines, driving | 
150 ampéres direct current, 460-volt generators. There 
was also put down a battery having a capacity of 100 kilo- 
watts for five hours, with the usual corresponding rates 
for shorter and longer periods. The existing load on the 
station, consisting chiefly of fast speed, heavy motored 
cranes, is very variable, and the battery has been used, in 
conjunction with a British Westinghouse Company’s 
automatic reversible booster for taking up the “ peak” 
loads. In connection with the traction scheme an addi- 
tional 850 horse-power, 235 kilowatt Westinghouse Com- 
pany's engine and generator, also generating 460 volts 
direct current, has been added—see Fig. 4. The single-phase 





varying their voltage, and consequently that on the main 
generator fields, so that the existing copper on the latter 
was fully utilised. This not only proved a very much 
cheaper arrangement, the exciters sete only of 3 kilo- 
watts eapectty, and of fairly high speed, but enabled the 
whole change to be made in the course of a week, 
obviating any dismantling or any serious stoppage of the 
generating sets. 

As regards the new machines:—The Lancashire 
Dynamo and Motor Company’s booster is of the firm’s 
standard three-wire type. With a comparatively low | 
continuous rating it satisfactorily commutates the | 
“peak” discharges up to 750-1000 ampéres, and it can be | 
set to make the engines work up to their overloads as 








Fig. 4—SIX-CYLINDER GAS ENGINE AND DYNAMO 


current is obtained through two D.C.-A.C. motor generators 
made by the Electric Construction Company—see Fig. 6. 

From the nature of the traffic the demand on the 
station will be one of a very “ peaky” character and with 
very heavy “peaks.” During these “peaks” the whole 
possible output of the machinery at work in the station 
must be utilised, and the intention is for the engines, 


whatever the actual load they may be working on prior to | 
| engineers, its design and construction are sound and 


heavy loads coming on, to work up to their full overload 
capacity, whichis about 20 to 25 per cent. in the case of 
the old and 10 to 15 per cent. in the case of the new 
sets before the battery is called upon to discharge heavily. 


The latter will, however, be called on to work up to its | 


full one hour rate of 750 to 1000 ampéres. The old 


battery booster not being large enough for these dis- | 
| but because there are many noteworthy points about 


charges, a new one has been supplied by the Lancashire 
Dynamo and Motor Company, whose machine is particu- 
larly suited for this method of working. 
however, found in that as the existing generators were 


A difficulty was, | 


above mentioned, or to work under ‘practically, any other 
conditions. without any serious drop on the bus bar 
voltage. The new Westinghouse Company’s generating 
set is of the firm’s latest type of gas engine, being a 
three-crank engine, with three sets of cylinders—two in 
tandem in each case. Its speed is 300 revolutions per 
minute, and its lubrication “forced.” It need only be 
said here that, according to the Midland Railway 


thoroughly mechanical, and its performance so far has 
proved it to be an excellent engine, and as reliable as 
any steam engine. 

The motor generators deserve special mention, not only 
because they form that part of the generating station 
most directly connected with the traction installation, 


them. They are in many ways exceptional machines and 
working under exceptional conditions, bearing the heavy 
“peaky” nature of the load in mind. This load, indeed, 





Fig. 6—-MOTOR GENERATOR 


working on the falling portion of their characteristics their 
pressure dropped badly as their loads increased, this 
having been compensated for by hand regulation of their 
excitation, or else during “ peaks” they continued to work 
at their previous loads, and the battery supplied the 
excess, both courses being inadmissible under the new 
conditions. Compound winding in the usual way was an 
extremely expensive remedy, since, as the copper neces- 
sary for full excitation was already on the fields, new 
series coils would be excessively large and heavy, added 
to which there was the trouble of entirely dismantling the 
machines. A very simple solution was found in fitting 
exciters, each mounted on the engine bed-plate, and belt- 
driven from a pulley fitted on the generator shaft, the 
compound windings being fitted on these exciters, and 





varies from nothing to upwards of 1000 kilowatts in very | 


short periods. The specification called for the machines 
to be each capable of a continuous output of 150-200 
kilowatts with a temperature rise of 80 deg. Fah., but they 
were also called upon to be capable of safely carrying 
output overloads of 900 kilowatts instantaneous, 600 kilo- 
watts for } minute, 500 kilowatts for 3 minute, and 


300 kilowatts for 2} minutes, and were required to be also | 


tested under a regular cycle of these overloads, with 
underloads in between, for eight hours. The internal 
driving losses were also required to be kept down, while 
on the alternating current side they were required to 
rn within 6 per cent. on throwing-off a non- 
in 

within 20 per cent. on throwing-off a similar but induc- 


uctive load cqual to the full continuous load, and | 


tive load of ‘8 power factor. Further, they were 
required, with the assistance of external means if neces- 
sary, to restore the pressure to normal within 7 seconds 
of the coming on or throwing off of loads up to 600 kilo- 
watts at ‘8 power factor, or 300 kilowatts at power 
factors down to ‘3. Widely varying proposals were 
received in connection with these machines, the Electric 
Construction Company’s machines being finally selected, 
its machines being very compact and requiring a small 
amount of driving current, as well as having a high 
efficiency. 

The makers’ specification was 175 kilowatts on con- 
tinuous rating, the machines on test being well within 
the specified temperature rise, but not excessively so. 


Fig. 5—INTERIOR OF HEYSHAM POWER STATION 


During the running ofithe trains at ‘Heysham experi- 
mentally each of the’ sets has several times been sub- 
jected to loads up to 900 kilowatts input without the 
slightest commutator ‘trouble, and smaller overloads of 
600, 500 kilowatts, &c. &ce., have been very frequent, 
and have been carried with equally satisfactory results. 
The alternating current regulation is also fully up to the 
specified requirements, and on an average, after the 
switching on or throwing off of a heavy load, the voltage 
is restored to its normal of 6600 volts within three 
seconds, while the voltage even then only varies about 
300 volts each way. 

The direct current motor is compound wound with 
commutating poles, the series winding being a very slight 
one, and put in principally to assist the two sets to run in 
parallel satisfactorily, which they do. The alternator has 
a three-phase star winding, so that if one winding breaks 
down the other two may be used for the single-phase 
supply, otherwise no use is made of the three-phase con- 
nections. The machine is of the standard internal 
revolving field type, and is excited from an exciter which 
is carried on the end of the bed-plate, and spur geared up 
to about 1100 revolutions. This exciter has laminated 
fields, and is compound wound, its series winding carry- 
ing a portion of the main motor current, so that—so far 
at least as varying loads of equal power factor are con- 
cerned—the tendency of the alternator to drop in volts is 
thus compensated for. Compensation for varying power 
factors is effected by means of a regulator, designed and 
constructed by the Electric Construction Company, and 
the first of its kind, which inserts or extracts resistance 
from the circuit of the shunt field of the exciters by the 
action of solenoids, which are respectively excited as the 
voltage exceeds, or is less than, the normal. The 
direct current motor armature and the _ revolving 
field alternator are carried on the same shaft without any 
intermediate bearing. There are only two main bearings 
on the machines, and these are ball bearings. These 
bearings have so far given every satisfaction, and have 
proved very advantageous in reducing the starting 
current, which at 460 volts is only about 75 ampéres, and 
the no-load loss, which is atout 23 kilowatts, with the 
exciter and alternator fully excited. The switchboard has 
been designed and constructed by the railway company, 
the instruments being of the Westinghouse Company’s 
make. Each of the motor generators is supplied from 
the low-tension bus bars through a no-voltage and over- 
load circuit breaker. The shunt circuit is excited through 
a separate double pole knife switch, with kicking contacts 
and resistances. Starting resistance is cut out by means 
of a set of knife switches. By means of a throw-over 
switch these can be used to start either set of the 
machines, a heavy triple-bladed knife switch being thrown 
in finally when the machines are fully started up, con- 
necting them direct to the bus bars. On the alternating 
current side each alternator is connected up to the bus 
bars by a hand operated oil switch, and the current passes 
from the bus bar through duplicate automatic circuit 
breakers to duplicate feeders passing out to the overhead 
lines. 

All the circuit breakers, both high and low tension, 
have time limit devices. The exciter shunt fields of the 
alternators are also connected through double pole switches 
with non-inductive contacts and resistances. The instru- 
ments used consist of an ammeter on each of the direct 
current motor circuits, and a voltmeter, ammeter, and 


| watt-hour meter on each of the alternator circuits, all, of 


course, operated through transformers. The incoming 
wire from the rails is, of course, at “earth” potential. 
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There is also an indicating watt-meter between the bus 
bars and the outgoing feeders, and the regulator is 
connected to the same transformer. 

The high-tension apparatus is contained in a lock-fast 
expanded metal chamber placed over and at the back of 
the actual switchboard, the switches being operated from 
the handles of the latter through rodding. The door of 
this high-tension chamber is interlocked with the holding- 
up coil of the motor circuit breakers, so that unless the 
door is closed neither motor generator set can be started, 
while if it is opened during running everything stops. 





THE INSTITUTION OF MINING ENGINEERS. 


Tuer forty-eighth general meeting of this Institution 
was held in London during June 4th, 5th, and 6th, the 
mornings of the first two days being devoted to the read- 
ing of papers in the rooms of the Geological Society, 
Burlington House. The afternoons of these days avd 
the whole day on the 6th were used for excursion pur- 
poses. The programme included, for Thursday, June 4th, 
the President’s address, and papers on “The Mineral 
Resources of Trinidad,” by Mr. John Cadman; “ The 
Occurrence of Fluorspar in Derbyshire,” by Messrs. 
C. B. Wedd and G. Cooper Drabble; “ Calcining Kilns,” 
by Mr. Greville Jones; “ Cobalt in Northern Ontario,” 
by Mr. J. B. Tyrrell; and in connection with Excursion 
No. 1, Dr. J. S. Haldane .briefly addressed the members 
on the subject of “ Diving Apparatus,” with special 
reference to diving work in mines. Various papers were 
set forth as open for discussion, but were never called. 
On Thursday afternoon, June 4th, there was a diving 
demonstration at Siebe, Gorman and Co.’s establishment, 
Lambeth, London, S.F.. 

For Friday, June 5th, there were papers on “ Winding 
Engine Tests, with Notes and Suggestions on the Design 
and Testing of Plant,” by Mr. S. L. Thacker; “The 
Utilisation of Sewage for the Production of Crude Oil 
and Ammonia,” by Mr. Marmaduke F. Purcell; “The 
Oil Prospects of Centre] British South Africa,” by Dr. C. 
Sandberg; “ Oil Mining,” by Mr. D. M. Chambers; 
‘‘ Mining in the Boundary District of British Columbia,” 
by Mr. Frederic Keffer; and a further large number were 
down for discussion but were not read. In the afternoona 
large number of the members paid an official visit to the 
Franco-British Exhibition, and were received in the 
Machinery Hall by Sir Hugh Bell, chairman of the 
Tron and Steel Section; and by Mr. T. Hurry Riches, 
president of the Institution of Mechanical Engineers, 
chairman of the Mechanical Engineering Section. Sir 
Hugh Bell, in welcoming the visitors, gave an account of 
the aim of the collective and of the pig iron exhibit. 
On the Saturday the tar works of the South Metro- 
politan Gas Company at East Greenwich were visited. 

The meeting on Thursday was well attended, and the 
usual benches in the Geological Society room had to be 
supplemented by additional seating accommodation. 

The President in his address remarked that the Insti- 
tution, which has hitherto had its head office in New- 
castle-upon-Tyne, contemplated coming up to London, 
but the members are divided in their opinion in this 
matter; some wish to keep to the provincial character, 
others desire the metropolitan status, with its increased 
dignity and broadness, so a committee had been appointed 
to consider this knotty point. The President referred to the 
formidable obstacles to an increased depth of mines put 
in the way of mining engineers now-a-days, but he was 
sure mining engineers would rise to the occasion, and that 
during the next thirty years undertakings would be carried 
out which, while not so apparent to the public eye, never- 
theless involve difficulties equal in character to those 
which had been surmounted so successfully by civil 
engineers. 

Mr. John Cadman’s paper followed. He is one of 
H.M. Inspectors of Mines, and has recently returned 
from Trinidad and gave an interesting account of the 
island, giving his own views, with due recognition of those 
of others. A large part of the island is metamorphic in 
geological character, the rest being of cretaceous and 
tertiary age. Very little real prospecting, except for 
bitumen and oil, has been done, but gold, iron ores, 
graphite, and coal, are known to exist. With regard to 
petroleum, some 500 square miles of oil fields are sup- 
posed to exist, and the many indications of petroleum 
have been deemed, by those whose experience renders 
them competent to judge, exceptionally favourable, and 
. there seems little doubt that Trinidad will ere long add 
considerably to her productive mineral resources by 
being capable of placing petroleum upon the market in 
enormous quantities. Any way, there are volcanoes, some 
very active, and plenty of gas about. But manjak and 
asphalt, from the famous pitch lake, form the chief 
mineral products of the island. Since 1893, 6,500,000 
tons of pitch have been extracted from the lake, and the 
surface has sunk 7ft. in the time. The pitch lake has an 
area of 137 acres. 

The paper by Mr. Wedd and Mr. Drabble followed, and 
was read from manuscript, leaving no time for the other 
papers. Dr. Haldane, however, explained the character 
and mode of using the apparatus to be shown at Messrs. 
Siebe and Gorman’s worss. This visit proved very 
interesting; the visitors were able to see some of the 
workshops devoted to the high character work that 
Messrs. Siebe and Gorman are famous for, and were 
much struck by the delicacy and fine finish put in 
on this class of work, which was quite new to most of 
the visitors. But the chief attraction was to be found in 
the room used for testing diving appliances, the centre of 
which is occupied by a big tank, 12ft. deep, with windows 
round the sides and full of water; in this divers variously 
equipped went down and disported themselves, answering 
telephonic messages communicated to them from the 
room by the loud speaking telephone which the firm 
append to their diving outfit. The display was under the 
supervision of Dr. J. S. Haldane, Dr. Leonard Hill, and 





Mr. Fleuss; it was carried out without a hitch. The 
various appliances shown included the diving apparatus 
as used in the British Navy, with telephonic apparatus, 
submarine electric lamps, &c.; the Hall-Rees patent self- 
contained dress for enabling men to escape from disabled 
submarines—recently adopted by the British Admiralty ; 
the self-contained diving apparatus using compressed 
oxygen and caustic soda, ¢.¢., the principle used in various 
mines rescue apparatus, particularly adapted for work in 
flooded mines ; the Fleuss self-contained breathing appa- 
ratus for rescue work in mines, successfully shown in use 
in a chamber filled with poisonous gases, and also in an 
experimental gallery temporarily erected for the purpose. 

The self-contained dress was quite pleasing to see, inas- 
much as the men were not incommoded by dragging along 
a length of tube; particularly fascinating was the Hall- 
Rees apparatus—it is quickly adjusted, and leaves consi- 
derable freedom for the wearer to use his limbs. The 
diver, when wearing this dress, began to fumble about 
under water; there was even some anxiety among the spec- 
tators as to what was going to happen, but suddenly sundry 
weights and appendages fell from the victim, and he at 
once bobbed up to the surface safe and well. This 
demonstrated the use of the apparatus to facilitate the 
escape of men from a disabled submarine. The use of 
these various appliances in mines was referred to, and 
there were present at the demonstration those who had 
used diving as well as the breathing apparatus to good 
effect in submerged mine workings and bad parts of 
mines. 

In the evening the members dined together at the 
Holborn Restaurant; the proposed removal to London 
was again referred to, and a curious fact was noted that 
from the mining engineer through the whole service 
in a mine, right down to the man that does the cutting or 
works the boiler, a certificate of competency is obligatory, 
but for an inspector no qualification is demanded, and yet 
his jurisdiction is enormous. 

On the Friday morning an excellent paper was read 
by Mr. S. L. Thacker. He has carried out in a 
careful and systematic manner tests with winding 
engines at various collieries, and described his experi- 
ments and results, illustrating the latter by numerous 
tables and diagrams, the continuous indicator dia- 
grams for complete winds being particularly striking. 
The author called to his aid no less than eighty- 
five equations in the solution of his problems. The paper 
did not permit of instantaneous appreciation, and as its 
publication had been delayed it had not been in the 
hands of the members sufficiently long to produce the 
discussion it deserved. However, some little discussion 
arose, in which the value of a heavy balance rope was 
asserted, both for helping the start and for making the 
acceleration uniform. The unreliability of indicator 
diagrams without measuring the water evaporated was 
referred to, and it was pointed out that with the uncertainty 
of the work that may be put on a winding engine a very 
wide margin had to be allowed; and, as a matter 
of fact, some old engines are now doing many 
times the work that they were intended to do when 
they were erected. Therefore true economy could not be 
expected from them always, but the author said automatic 
expansion gear was useful in such cases. One speaker 
remarked that old engines were not made for the speed 
of winding now demanded, but Corliss gear permitted 
full speeds ; he also insisted that more attention should 
be paid to back pressure, especially in the case of drop 
valves ; he advocated cutting off as early as possible, and 
feared that too much governing might take the work out 
of the driver’s hands. 

The authors being absent, none of the other papers 
was read, and one member expressed an opinion to the 
effect that really it would be better if some of the papers 
presented to the Institution were not published in the 
“ Transactions.” Votes of thanks brought the business 
of the meeting to an end. 








OBITUARY. 


L. G. MOUCHEL. 


Tue death of Mr.-L. G. Mouchel is announced as 
having taken place at Cherbourg on the 27th May last. 
He was born in that town in 1852, and received his 
education as an engineer at the Government School of 
Mines in France. He was subsequently engaged in engi- 
neering practice in France, until he came to England and 
settled in South Wales as a mining engineer. In the 
year 1898 he acquired from Monsieur Francois Henne- 
bique the sole agency in the United Kingdom for his 
system of ferro-concrete construction. In 1902 he was 
elected a member of the Société des Ingénieurs Civils de 
France. Since 1898 Mr. Mouchel has devoted himself 
entirely to this branch of engineering, and has covered 
the country with examples of ferro-concrete buildings and 
engineering works to the number of some 600, being 
practically the pioneer of this important form of con- 
struction in England. -About a year ago he took- Messrs. 
J. S. E. de Vesian, M.Inst.C.E., and T. J. Gueritte, 
M. Soc. C.E. France, into partnership, arranging that the 
chief members of his permanent staff should also par- 
ticipate in the business, which has from that time been 
carried on under the name of L. G. Mouchel and Partners, 
Limited. 


WILLIAM TODD LITHGOW. 

THE death took place, on the 7th inst., at his home, 
Drums, Longbank, of Mr. William Todd Lithgow, senior 
partner of the shipbuilding firm of Russell and Co., 
Kingston, Port Glasgow. Mr. Lithgow, who was in his 
fifty-fourth year, was a native of Port Glasgow, and from 
his early youth was intimately associated with practical 
shipbuilding in that place. He served his apprenticeship 
as draughtsman with the firm of John Reid and Co., 
Port Glasgow, now of Whiteinch, afterwards joining the 





drawing-office staff of Russell and Co., when that firm, 
in addition to carrying on the original shipyard in the 
east end of Port Glasgow, established the present exten. 
sive yard at Kingston to the west of the town. While 
serving the firm as chief draughtsman he was invited to 
join in partnership with Mr. Joseph Russell and My, 
Anderson Rodger in carrying on, and greatly extending, 
the new establishment, while at the same time operations 
were continued in the east yard. For a number of years 
also the firm carried on operations in the yard at 
Greenock, now occupied by the Greenock and Grange. 
mouth Dockyard Company. In 1894, on the dissolution 
of the firm, and the retirement of Mr. Russell from prac. 
tical connection with shipbuilding, while Mr. Rodger took 
over the east yard, Mr. Lithgow remained sole partner at 
Kingston, carrying on the business with remarkable 
energy and success, commercial acumen as well as 
technical skill distinguishing his régime. Last year Mr, 
Lithgow’s two sons were taken as partners into the 
business. Although for the most part absorbed in the 
management of his firm’s affairs, Mr. Lithgow took a deep, 
though unostentatious, interest in schemes for the public 
welfare, and several years ago he gave the sum of £10,100 
for clearing away sordid slums and reconstructing on 
modern principles the more congested parts of |’ort 
Glasgow. 


THOMAS BEELEY. 


Ir is with regret that we have to record the death on 
the 5th inst. of Mr. Thomas Beeley, Pole Bank, (ice 
Cross, Hyde, at the age of seventy-four years. Mr. 
Beeley was senior partner in the well-known firm of 
boilermakers, Thomas Beeley and Son, Limited, Hyde 
Junction, which he founded upwards of forty years ago. 
He took an active part in public affairs, having been a 
Justice of the Peace for the county of Cheshire for 
twenty-five years, and was an alderman and vice. 
chairman of the Cheshire County Council. 








A LARGE TURBINE FOR MANCHESTER. 


A CONTRACT for a 6000 horse-power turbine has been 
secured by James Howden and Co., Limited, of Glasgow, 
after keen competition by the principal steam turbine makers 
in this country and one on the Continent. Seven tenders 
were considered by the Corporation, four of which were 
for turbines of the Parsons type and three of the Zoelly type. 
One of the tenderers for the latter type was Messrs. Escher, 
Wyss and Co., of which Mr. Zoelly, the patentee of the 
system, is the managing director. The Zoelly turbine has 
made great progress in recent years in France, Germany, 
Austria, and other continental countries, and though more 
expensive to construct than the Parsons type, it is claimed 
to be very economical, especially in working below full power, 
a matter of much importance in these machines, where 
the demand for electricity varies greatly. James Howden 
and Co., Limited, inform us that they have made the largest 
turbine of this type at work in this country, namely, one of 
2000 kilowatts, or 3000 brake horse-power, which is at the 
Powell-Duffryn Collieries at Aberaman, in South Wales. 
A deputation from the Manchester Corporation, including the 
city electrical engineer, Mr. S. L. Pearce, lately inspected the 
Powell-Duffryn machine, and as a result of their investiga- 
tions decided to order from Messrs. Howden this 6000-kilowatt 
Zoelly turbine, which is larger than any Zoelly turbine now 
working, and, we believe, is larger than any other turbine 
put to work in this country for generating electricity, with 
the exception of one of the same power of the Parsons type 
recently erected for the Manchester Corporation. We are 
informed that James Howden and Co., Limited, have 
guaranteed a lower consumption of’ steam with the Howden- 
Zoelly system, and have undertaken to deliver this new 
turbine in less time than any other maker. The contract 
includes the generator, which will be a Siemens three-phase 
alternator, and the condensing plant, which will be on the 
Contraflo patent. 








DyNAMOMETER CAR, NorTH-EASTERN RAILwAy.—The North 
Eastern Railway Company's dynamometer car was described in 
our issue of October 4th last, and not in that of April 3rd, as was 
accidentally stated in the article on the Maximus brake trials in 
our last week’s impression. 


East Lonpon CoLLece.—Sie William Henry White, K.C.P., 
F.R.S., will preside at the first of a course of three lectures te be 
given at the East London College—University of London—Mile 
End-road, E., by Professor J. T. Morris, M.I.E.E., on “‘ Recent 
Developments in Electric Lighting.” Permission to attend these 
lectures can be obtained, free of charge, on application to the 
registrar of the College. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The thirty-fifth annual meeting will be held at 
Nottingham on Thursday, Friday, and Saturday, June 25th, 26th, 
and 27th, 1908. The meeting will be held in the Shire Hall, 
Nottingham. On the Thursday, at 9.30 a.m., the annual genera 
meeting of the subscribers to the Orphan Fund will be held in the 
Grand Jury Room, and at 10 a.m. there will be a council meeting 
in the same room; at 11am. the annual meeting; at 11.30 a.m. 
there will be a special meeting, when the Premiums for the year 
will be sees and other business transacted. In the afternoon 
at 2.30 p.m. there will be a discussion on the following papers, 
which will be taken as read :—(1) ‘‘ Reinforced Concrete,” by Mr. 
C S. Meik; (2) ‘‘ Extraordinary Traffic,” by Mr. H. Hampton 
Copnall, Clerk to the Notts County Council ; (3) ‘‘ The Trent as a 
Navigable River,” by Mr. F. Rayner, Engineer to the Trent 
Navigation Company; (4) ‘Geology as Applied to Municipal 
Engineering,” by Mr. J. Julian, B.E., Borough Engineer, 
Cambridge ; and (5) ‘Basingstoke Waterworks, with special 
reference to Pumping by Suction Gas,” by Mr. F. R. Phipps, 
Borough Engineer, Basingstoke. It is anticipated that only 
papers 1 and 2 will be reached on the first day. The annual 
dinner will be held at the ‘‘ George” Hotel at 7 for 7.30. On the 
Friday at 10 a.m. the discussion of papers will be resumed, and in 
the afternnoon visits will be paid to the Nottingham Sewag2 Farm, 
the Wollaton Colliery, and to lace factories, On the Saturday 
there will be a water trip down the river Trent to Newark, 
starting at 10 a.m., and a visit will also be made to Welbeck Abbey. 
The members will assemble at the Shire Hall. 
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RAILWAY MATTERS. 


Tux Canadian railways had a total length of 22,452 
jos on June 30th, 1907, or 27,611 miles including double tracks, 
sidings, and spurs. The greatest mileage in any province was 
7637 miles in Ontario, and the least was 96 miles in Yukon. The 
Dominion and Provincial Governments have given these roads 
45,259,682, besides 31,762,945 acres of dominion lands and 
(20,109 acres of provincial lands, The International road, 485 


20, . . 
miles long, was built and is operated by the Government. 


\ccorpinc to a Consular report the electric railway 
depirtments in the German electric works were very active 
during the year 1907. In the first place, Berlin and Hamburg 
ave them continuous occupation in the further extension of their 
wiovatell and underground railways. The Prussian State, which 
introduced electricity for the Hamburg suburban traffic, also 
became a customer. Bavaria, too, decided to apply electricity as 
a motive power for railway traction on the Berchtesgarden- 
Salzburg line. 

THe new rail specifications of the Pennsylvania 
Roilroad contain one requirement which should result in some 
decidedly interesting information concerning the cause of failures 
of rails in service. This is the marking of each rail with a letter 
indicating the portion of the ingot from which itcame. It has 
been found by the Philadelphia and Reading Railway that two- 
thirds of all the rails which fail are rolled from the top of the 
ingot, and the next largest percentage of failures is among the 
rails from the bottom of the ingot. 

A Canapran Government survey party has been sent 
to lay out the townsite of Fort Churchill, the future metropolis of 
Hudson Bay. The only settler who is now on the proposed site, 
which is on the east side of Churchill River, opposite the Hudson 
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Bay post, will be entitled to a free grant of 160 acres. The Bill 
yroviding for the construction of the Hudson Bay Railway will be 
introduced into the Dominion Parliament soon, but unless the 
yresent deadlock is broken dissolution must come soon. Abso- 


Lsely no progress is being made with legislation at present. 

Tur Cologne Gazette, referring to the new agreement 
of the Porte with the Deutsche Bank for the continuation of the 
Baghdad line, states that the management of the railway remains 
exclusively in German hands. The period of the construction of 
the new section is not to exceed seven years. Curiously enough, 
the organ of the German Agrarians, the Deutsche Tageszeitung, 
derounces the Baghdad Railway project as a menace to German 
agriculturists. The Baghdad Railway, it says, will develop a new 
grain-producing country by which the interests of German farmers 
will be seriously affected. 

Accorpina to the Electric Railway Review, experi- 
ments are being made, under commercial conditions in Pittsburg, 
with a 5-ton electric delivery, which can be propelled either by its 
own batteries or, when running along tramway routes, by taking 
current from the overhead line by means of an ordinary trolley. 
The vehicle is provided with four 24 horse-power motors, which 
ave used in series on the trolley line or in parallel on the 42-cell 
battery. The gearing permits of a speed of 22 miles per hour 
wen on the tramway track, which is fast enough not to interfere 
with the tramway traffic, and the battery can propel the car at 
8 miles per hour. A smaller car on the same principle has been in 
use for parcels delivery for two years. 


Accorpinc to the Elektrotechnischer Anzeiger, the 
Metz Chamber of Commerce has presented a memorial to the 
railway authorities in Strassburg, concerning the electrification of 
the railways. The memorial recommends the introduction of a 
more frequent service of light trains on all the branch lines. Of 
the twenty-two lines concerned, about two-thirds run through the 
valleys of the Vosges Mountains, which contain many textile, 
woodwork, and other factories. The remaining railways connect 
the valleys of Lorraine with the main line. The service is 
particularly suitable for electric traction, as a quick and frequent 
service is required, and the distances between st»ps are short. In 
Alsace plenty of water power is available, and in Lorraine cheap 
power could be generated from blast-furnace gases. 


AccorpinG to an American contemporary, a new dyke 
to protect the double-track trestle of the ‘‘ North Incline ” of the 
Southern Railway, over which cars are run on to the car ferry on 
the Illinois side of the Mississippi River near St. Louis, has recently 
teen completed, Floods had cut into the principal dyke protect- 
ing the trestle from high water, and had finally attacked the trestle 
itself. In making repairs‘a new dyke was added at right angles to 
the channel. An excavation was made about 5ft. deep and 50ft. 
wide ; willow mattresses, closely woven and wired, were laid in the 
trench and covered with limestone riprap, which amounted to 
14 cubic yards for each 100 square feet of mattress. The up-stream 
side of the mattress was dipped about 2ft., and heavily riprapped 
at the toe to prevent under-scour. Piling was then driven through 
the mattress about 20ft. from the up-stream edge.” 


Wits regard to the progress of the railway in Northern 
Nigeria, itis reported that heavy shipments for the first year’s 
work have been begun, and that 25,000 tons of material will be 
delivered on the Niger by December. Track-laying will begin in 
the autumn, and it is hoped that the first section of the main line 
to Kano, a section of some 150 miles, will be completed by 
September of next year. Engines and rolling stock for the con- 
struction of trains will be at Baro, the commencement of the line, 
in August. Earthworks on the first section are completed to the 
seventy-fifth mile, and work is proceeding to mile 100. Unfortu- 
nately, progress has been somewhat hampered owing to the 
exceptionally low water of this and last year. Important schemes 
regarding land tenure and the deepening of the Niger waterway 
are now under the consideration of the Colonial-office. 


A NEW loop line, for crossing purposes on the Highland 
line, was recently opened for traffic at Kingswood, on the summit 
of the line between Murthly and Dunkeld. The line is also being 
gradually doubled between the county march and Newtonmore, 
and this week two miles of the new extension—to Balsporran— 
have also been brought into use. It is expected that these exten- 
sions will greatly facilitate the handling of trains during the tourist 
season, especially in view of the long distance between stations 
north of Blair-Atholl. It is understood that these works form 
part of an ultimate doubling of the whole line between Aviemore 
and Stanley, which would give a double set of rails right through 
from Perth to Inverness. Some 19 miles have now been doubled 
north of Blair-Atholl, and by next year this will be considerably 
added to. The present extensions are being carried out by the 
company’s own workmen, mainly during the winter months. 


AccorpineG to the Railroad Gazette, an electrician has 
for several months been working, under the direction of the Super- 
intendent of Motive Power and Machinery of the Union Pacific 
Railroad, on a system of wireless or remote control of a truck 
running on the industrial tracks of the Union Pacific shops at 
Omaha, Neb, The truck, which carries a storage battery, is 
c ipable of hauling a load of 10 tons at a speed of six milesan hour. 
It carries 144ft. of copper wire made into a ring, and an antenna 
about 2ft. high, by which the electric waves are picked up and 
transmitted to controlling devices beneath the frame. The experi- 
ments have progressed so far that it is now possible, by the use of 
the device, to move forward, reverse, stop, or to move at any 
desired speed by means of the specially shaped antenna and travel- 
ling ground communication. Similar antenne bu It like-a cylinder 
and tuned to the car apparatus swing from a flag pole 65ft. above 
the central controlling station. From these are sent waves that 
control the movement of the truck, 


NOTES AND MEMORANDA. 


Accorp1nG to the Engineering Record, a concrete tank 
at the San Antonio gasworks has been in service for three years, 
holding heavy Texas oil without showing any leakage whatever, 
although there is a general belief that oil destroys the cohesion of 
concrete. 


Accorpine to the American Machinist, the Chinese 
Government spent approximately £21,000 during the year 
1907 in defraying the expenses of students studying in foreign 
countries, About 70 percent. of this sum was for students sent to 
Japan and America, while the remainder was divided among 
English, German, Russian, and Belgian institutions. 


A 400rT. chimney to carry off fumes from the assay 
furnace isa feature of the new ten-storey Assay-office building of 
the United States Treasury Department, which is under construc- 
tion in New York City. The tall chimney is intended to carry 
the poisonous fumes entirely above the surrounding high office 
buildings in the neighbourhood, and thus eliminate the nuisance 
which has been caused by them. 


A German geological expert was in the Dead Sea 
region recently, charged by the Sultan of Turkey with the task of 
examining and reporting on the mineral and other possibilities of 
the district. Coal is believed to exist in profitable quantity, and a 
solution may thus be found for the problem, which grows more 
pressing every year, of providing Jerusalem with fuel. At present 
£3 4s, per ton has to be paid for coal or patent fuel—briquettes. 


A seRiks of researches, says the Scientific American, 
has been made by Professor Theodore W. Richards, in conjunction 
with Messrs. W. N. Stuil, F. W. Brink, and F. Bonnet, on the 
compressibility of a large number of the elements. A very 
ingenious apparatus was devised for making the measurements, 
and the results obtained show that the compressibility of an 
element is a periodic function of the atomic weight, and probably 
associated with the same causes which determine atomic volume 
and volatility. 

On January Ist, 1907, there were in Germany 25,815 
motor vehicles intended for the transportof persons. Of this number 
15,700 (or 60°8 per cent.) were motor cycles, 5111 (or 19°8 per 
cent.) cars with a capacity up to 8 horse-power, 3278 (or 12°7 per 
cent.) with from 8 to 16 horse-power, 1674 (or 6°5 per cent.) with 
from 16 to 40 horse-power, and 52 (or 0°2 per cent.) with more 
than 40 horse-power. Of the I211 motor vehicles intended for the 
transport of goods, 254 (or 21 per cent.) are motor cycles, 516 (or 
42°6 per cent.) motor vans have a capacity up to 8 horse-power, 
313 (or 25°8 per cent.) from 8 to 16 horse-power, 126 (or 10°4 per 
cent.) from 16 to 40 horse-power, and 2 (0-2 per cent.) exceed 40 
horse-power. The total number cf motor cars is 27,026, of which 
95°5 per cent. are intended for the transport of persons, and 4°5 
per cent. for the transport of goods. 

Some interesting figures are given in a printed reply to 
Mr. Molteno by the President of the Board of Trade with regard 
to the shipping through the Suez Canal. The total net tonnage of 
vessels of all nationalities passing through the Canal was as 
follows :—1905, 13,134,105 tons; 1906, 13,445,504 tons; 1907, 
14,728,434 tons. The net tonnage of British vessels passing 
through the Canal during those years was as follows: -1905, 
8,356,940 tons ; 1906, 8,299,931 tons ; 1907, 9,495,868 tons. The 
total receipts from transit dues were as follows: - 1905, 
113,866,796f. ; 1906, 108,161,896f.; 1907, 116,000,096f. Mr 
Churchill states that no account of the receipts from transit dues 
on British ships is published, but it is probable that the proportion 
of these receipts to the total receipts is similar to the percentage of 
British net tonnage to the total net tonnage. 


In Electrical Engineering for June 4th a description 
is given of a rotary converter, which is self-synchronising when 
thrown upon the line. Starting is effected from the alternating 
side. To start it, it is only necessary to close the high-tension 
switch and turn the hand-wheel of a controller first to the starting 
position and then to the running position. Thesetcan be brought 
up to speed ready to supply direct-current. The machine is pro- 
vided with an amortisseur specially designed to give a good starting 
torque. It is able to start and run up to synchronous speed with 
no more than one-fifth of the normal voltage on the slip rings. 
This low voltage at starting, which is obtained from tappings on 
the transformer, is an important feature, as it enables the starting 
current to be kept down to the full load value, and there is no 
sparking or burning of the brushes during starting, such as com- 
monly occurs when ahigh-voltage rotary is starting up from the 
alternating-current side. 


Accorpine to the Engineering and Mining Journal, 
M. Durnerin bas recently communicated to the Société de I’ Indus- 
trie Minérale the result of his observations on temperature taken 
during some deep boring operations in Meurthe-et-Moselle The 
principal difficulties in the observation of the earth’s temperature 
are currents of underground water, the admis-ion of outside water 
into the bore-hole, and the heat produeed by oxidation which goes 
on when the hole passes through carboniferous or pyritiferous 
strata. He found that one degree of temperature was gained 
every 53m. in Triassic sandstones and every 16°5 m. to 20m. in 
carboniferous conglomerates having a shaly matrix. These results 
confirm the previous knowledge that the rise in temperature is 
more rapid in the older strata. It is probable that in the future 
development of the deep coal meazures of Lorraine relatively high 
temperatures, necessitating, perhaps, the use of artificial cooling 
apparatus, will be encountered. 


THREE water-power stations at Leizaran, Quintana, 
and Puentelarra respectively, the first two with a capacity of 
4000 horse-power, and the last 8000 horse-power, supply the town 
of Bilbao, on the Bay of Biscay, with electric energy for light 
and power. The four three-phase Siemens-Schuckert generators 
at the first-mentioned station are driven by 1000 horse-power 
Pelton wheel turbines running at 375 revolutions per minute. 
They generate at 300 volt 50 cycles, and this pressure is raised 
to the transmission pressure of 30,000 volts by four groups of 
single-phase transformers, the three in each group of which are 
connected in star. The second station contains four 1000 horse- 
power Francis turbines, and the third contains four 2000 horse- 
power units. The stations are respectively 49, 38, and 35 miles 
distant from Bilbao, in which town a sub-station with a capacity 
of 6800 k v.a. has been built. The town of Basconia a 
1700 k.v.a. sub-station, and smaller sub-stations are situated at 
St. Sebastian, Vitorio, Arrigorriogo, and Mirando. 

In a recent issue of the Electric Journal Mr. J. S. 
Peck deals with the current rushes at switching on transformers. 
When transformers at low frequencies—25 to 33 alternations—are 
switched on to a circuit there are at times heavy rushes of current 
sufficient to open circuit-breakers, although these may be set fr ra 
current much in excess of the full-load current. It is shown that 
these take place when the phase of the impressed voltage is at or 
near zero, since if there happens to be no residual magnetism in 
the transformer and the switching on is at the instant the impressed 
voltage in zero, the maximum induction in the iron will be double 
the normal induction, and the primary current double or more 
than the normal; the effect of the ohmic resistance will be to 
reduce the current to the normal after a few complete periods have 
elapsed. The effect of residual magnetism will be either to increase 
or reduce the maximum value of the induction, according to its 
value and direction, in relation to the phase of the impressed 
voltage at the instant of switching. The reason that this pheno- 
menon is practically-unknown at high- frequency is that on these 
circuits transformers are seldom worked at a higher induction than 
6000 ¢.g.s.-lines per square centimetre, while on 25 alternatiun 








MISCELLANEA. 


Ir is stated that the building of a large new electric 
power station in Lapland is shortly to be taken in hand. Either 
the Norr or Siéderland falls will be used, and it is proposed to 
erect the power-station élose to the Briiunland railway station, and 
within about 10 miles of the sea. The power available is estimated 
at 88,000 horse-power. 


Tr is contemplated in the South Wales coalfield to 
erect twenty miners’ rescue stations for the training of men in* 
the use of rescue ——— in cases of colliery accidents. The 
total cost is estimated at about £49,000, and the intention of the 
South Wales Coalowners’ Association is to provide a station for 
certain groups of collieries. Steps have already been taken to 
erect a station at Aberaman, adjoining the works of the Powell 
Drffryn Colliery Company. 

Tue Admiralty have approved of the temporary 
employment of additional labour in the dockyards for the work of 
cleaning and painting ships on the completion of dockyard refit 
work in those cases in which the skeleton crews are not sufficient 
to carry out that part of their duties. The cost of the labour is 
to be met from the sums provided annually for dockyard wages. 
Men entered for the purpose are to be such as are eligible for 
yard service under the present regulations. 


THe National Association of Amalgamated Brass- 
workers held their annual conference at Birmingham this week, 
representatives attending from twenty-five branches throughout 
the country. A resolution was passed thanking the Government 
for having given an instalment of old-age pensions, but declaring 
that no scheme will be satisfactory which excludes any person over 
sixty. A further resolution commended the Unemployed Bill, 
promoted by the Labour party. The growing displacement of 
male brassworkers by the substitution of female labour was also 
under consideration. : 


In the House of Commons a few days ago the 
Secretary of State for India was asked whether communication 
by wireless telegraphy had been established between India and 
any of the other British possessions ; and, further, whether any 
wireless telegraph stations exist in the Indian Empire. Mr. 
Buchanan replied that, so far as he was aware, no wireless 
telegraph communication had been established between India 
and any other British possession. There was wireless communica- 
tion between Diamond Island and Port Blair and between 
Sangor Island and the pilot steamer at the sandheads. 


A REPORT from Washington, dated June 4th, says the 
Navy Department has practically completed its plans for making 
a great dock and mid-Pacific base of supplies at Pearl Harbour, 
Hawaii. The dock will be of the granite-concrete type, and will 
be nearly 900ft. in length. Experts differ as to whether the limit 
of size for battleships has been reached, but it is agreed that the 
designs for the new dock will cover anything that may be produced 
in the next twenty-five years. The estimated cost will be 
£2,000,000, and the dock will have complete coaling, cold storage, 
wharfage, and repairing equipment. It will also be used as a base 
of supplies. Large quantities of foodstuffs will be stored there. 


On May 15th there was held in Cracow; at the 
Academy of Sciences, a celebration of the twenty-fifth anniversary 
of Prof. Olszewski’s work on the liquefaction of gases, his first 
researches in that direction having been commenced during the 
spring of 1883 with the late Prof. Wréblewski. The celebration 
was an unofficial one, and only the members of the mathematical 
and natural history class of the academy took part in it. The 
a of the academy, Prof. Count Tarnowski, congratulated 

rof. Olszewski in an address, after which an album containing 
photographs of the membersof the mathematical and natural history 
class was presented to him. As the intention of the academy 
to celebrate the work of its distinguished member was not publicly 
made known, only a few letters and telegrams reached him, 
including those of several learned societies in Warsaw and of the 
— of chemistry and of physics in the University of 
rribourg. 

Waite discussion ranges round the question of the 
damage caused to submerged telegraph cables by steam trawlers, 
says The Electrician, recent happenings show that danger of no 
little seriousness attends the operations of wireless telegraphy. 
During the thunderstorm on Tuesday, June 2nd, Mr. H. Prout, 
the wireless operator who was on duty at the L. B. and S. C. 
wireless station at Newhaven, Sussex, underwent a somewhat 
troublesome experience, which, although not so uncanny as a 
certain section of the Press would have’ us believe, was quite 
sufficiently exciting for Mr. Prout personally, as he received a 
very severe shock, and had to be relieved of his duties for a time. 
Considerable damage, too, was done to the station and apparatus 
by the lightning. The experience at Newhaven would show that 
the most complete arrangements must be made to protect these 
stations from the effects of lightning. Obviously, some stations 
will be more exposed to this class of danger than others. 


THE petroleum pipe line between Baku and Batoum 
worked without a hitch during the year 1907. The only 
objectionable feature in connection with the enterprise now is, 
that in view of the decrease in the exports of illuminating oils 
from Batoum, there is not sufficient oil to keep the pipe line and 
its costly machinery continually at work, and the undertaking is, 
therefore, not as remunerative to the State Railway as was 
anticipated when the scheme for laying the line first came “under 
the consideration of Russian Government engineers. Besides 
this, merchants using the pipe line are subjected to a loss of 2 per 
cent. of oil which the railway authorities deduct for leakages. 
Considerable loss of oi] is also experienced through the tapping of 
the line by natives, who in many cases have been caught 
clandestinely drawing off oil. At Elizavetpol, for instance, quite 
recently a gigantic fraud was discovered. The town having only 
consumed one tank car of oil during 1907, an inquiry was instituted, 
which elicited the facts that the pipe line had been tapped some 
miles to the east of the town, that a systematic robbery of 
petroleum had been taking place all the year, during which as 
many as from ten to twelve cart loads of oil were nightly drawn 
out of the pipe and conveyed to the town for disposal in retail 
during the day. 

A reEsoLtuTion of the Government of India issued 
towards the end of April intimates that the conclusion has been 
reached that in the altered circumstances of the country existing 
rates of pay are insufficient to ensure the recruitment of engineers 
with the requisite qualifications, either in England or in India, or 
to maintain that standard of efficiency which is requisite to the 
proper maintenance and control of the great system of public 
works on which the advancement and prosperity of the country 
largely depend. The question of revision has been complicated by 
the inclusion in one list of Imperial engineers recruited in England 
and provincial engineers recruited in India, the latter drawing a 
lower rate of pay, and being under different rules in regard to 
leave and pension. The opportunity is now taken to give effect 
to the recommendation of the Public Service Commission to separate 
the cadres of the two services. The changes sanctioned by the 
Secretary of State substitute fur the existing grade pay a purely 
incremental scale of pay fur Imperial engineers and a partially 
incremental sca!e for provincial engineers. The scale for the 
former class is to commence at Rs. 380 (£25 6s. 8d.) per mensem, 
rising by annua! increments to Rs. 1250 (£83 6s. 8d.) per mensem 
in the twentieth year of service. This scale is identical with that 
sanctioned last year for the Imperial Forest Service. .The pay of 








circuits inductions of twice this value are adopted. | 


the provincial assistant engineer is to commence at Rs. 250, and to 
rise by biennial increments to Rs. 550, the corresponding rates for 
provincial executive engineers being Rs. 650 to Rs, 900, 
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ELECTRIFICATION OF THE HEYSHAM, MORECAMBE, AND LANCASTER LINE 


(For description see page 610) 

















OUTSIDE MORECAMBE STATION APPROACH TO MORECAMBE STATION 
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Mechanical Flight. 


FoR many months mechanical flight has held 
universal attention. The popularity of the dirigible 
balloon has been displaced by the aéroplane, and 
the work of Santos Dumont and Spencer is forgotten 
in the exploits of the Wrights, Farman, and Dela- 
grange. The conquest of the air is proclaimed by 
journalists, and columns of our daily papers are 
devoted to a subject which not a decade ago pro- 
voked ridicule and contumely. That is a kind of 
change to which the engineer and the scientist have 
always been accustomed; the “noble insanity ” in 
them which .“ creates” what it cannot “find” is 
accounted real insanity by the thousands who are 
unable to comprehend the workings of their minds. 
But in these’ sudden changes there is always the 
same lack of balance, the same want of moderate 
and quiet thinking. From an extreme of disbelief 
a sudden spring is made into over-belief. The 
inventor finds himself a preacher at a revival; he 
effects something that the public deem a miracle, 
and straightway their want of any belief at all is 
changed into a belief in everything. They know 
neither moderation nor reason. 

If anyone considers these observations too 
severe let him look at the papers for the last few 
weeks and then consider the results that have been 
actually achieved. Take first the winning of the 
Deutz Archdeacon prize by Henry Farman in Paris 
on January 13th. Farman under atmospheric con- 
ditions which had to be watched, waited for and 
seized at the moment, sent word to the judges 
that he would attempt a flight. The judges 
assembled, a course was marked out, and the 
“aviator” started. He made the circuit laid down 
in the conditions and won the coveted prize. The 
flight was about one mile long, and he was in the 





air one and a-half minutes! Attempting to repeat 
his experiment on a later day his machine was 
wrecked. He had conquered the air by a successful 
invasion—when the wind’s back was turned— 
lasting one and a-half minutes! What the two 
Wrights have actually done we do not know with 
any cértainty. - They have successfully - sailed 
through the air with a self-propelling aéroplane, but 
how long the flight, how far, how fast we do not 
know. What we do know is that, like Farman’s, 
their machine finished a journey by a descent. of 
unpremeditated suddenness. Finally, we have the 
record beating flight of Delagrange. At Rome, on 
Sunday week, he circled nine and three-quarter times 
—note the lack of completeness expressed in the 
three-quarters—round a rectangular enclosure. The 
distance he covered was 15 kiloms., and he was 





master of the element for 154 minutes! The next 





day he essayed to repeat his success; the weather was 
not so favourable, and his machine also met with an 
accident. Taking all these official flights together, 
not one hour has been spent in the element that we 
are told has been conquered, and the minutes of 
success have only been snatched when the condi- 
tions put everything in the hands of the “ con- 
queror.” We have shown these facts in the least 
favourable light to enforce- the truth that we have 
no more right to say these men can fly than the 
beginner who makes a sudden dash and covers a 
few yards before he falls off has a right to say he 
can walk the tight-rope. But we need not tell 
engineers that we are very far indeed from under- 
valuing the successes, short and fitful as they are, 
that have been achieved. A flight of ten minutes 
in an aéroplane is worth days of doubtful soarings 
in navigable balloons, and we give very hearty praise 
and congratulation to the men who have made the 
flights. But we must remember that the aéroplane 
is,and from its nature must remain, a very imperfect 
vehicle for flight. If we turn again to our daily 
papers we shall find that the admiration of the 
reporter increases with the speed of the aéroplane. 
Here is a strange perversion of judgment sprung 
from the motor car and the railway train! The 
thing to praise in an aéroplane should be slowness. 
As its speed increases all its other qualities increase 
in manifold. Its sustaining power and its stability 
depend upon its velocity ; reduce that and it comes 
tumbling to earth. It is like a cyclist on a tight 
rope without a pole or a parasol. Let him stop his 
machine and he falls into mid air.. We do not 
hesitate to say the day will be seen when the biggest 
prize will be offered to the aviator who takes the 
longest time in going round the course—the race 
shall be to the slowest. That is the object which 
the inventor must keep in view, the object for which 
he must work. The problem of flight will not be 
solved so long as a high forward velocity is the 
only means of maintaining position in the air. 
Until we can go slow or fast at pleasure, -fly- 
ing will remain nothing more nor less than 
a sport with a very limited utility for military 
purposes. It will be impracticable to start or stop 
with ease, and impossible to manc:uvre with the 
exactness that is required in a “useful” vehicle. 
Can we imagine the condition of naval architecture 
if ships were built only on skimming dish lines 
and sank to the bottom if their speed dropped below 
30 knots? The position is precisely the parallel of 
the aéroplane. 

That the aéroplane will sustain weight has been 
known for very many years’; that by carefully pro- 
portioning and planning it may be made to bear a 
man through the air has been proved by hundreds 
of experimenters; that it may be made self-pro- 
pulsive and ‘self-supporting has now been demon- 
strated. Aéroplane after aéroplane may now be 
repeated almost as readily as balloon after balloon. 
But we shall get little if any further by such 
repetition. The aéroplane is full of disabilities, and 
the search for other means of achieving flight must 
not be neglected. 


Turbine Propellers. 


THE literature of the screw propeller is very 
large, and those who please to refer to text-books 
and papers will find that they contain quite precise 
information concerning every conceivable aspect of 
marine propulsion. The designer need not be at a 
loss for a moment. Given displacement, wetted 
surface, cross section, and proposed speed, and he 
has to do little more than look down the columns of 
figures in a table to find the proper area, number of 
blades, velocity, pitch, and diameter of the screw 
which will give. him the best attainable results. 
Most unfortunately all this information is untrust- 
worthy. But that is the misfortune; not the fault 
of those who supply it. The most that can be 
expected from it is that it will enable the designer 
to fit a screw which will neither lock his engines up 
nor permit them to run away. Im point of fact 
most engineers rest quite content if, intending that 
their engines shall indicate a stated horse-power on 
a stated number of revolutions, they comply with 
these conditions. ‘What the efficiency. of the pro- 
peller may be is quite outside the contract—and 
properly so; because the man does not live out of 
a lunatic asylum who will guarantee any percentage 
for a propeller. 

With all this ignorance is, however, combined a 
certain amount of knowledge which prevents great 
mistakes from being made outside the Royal Navy. 
Ships of war present special difficulties, because no 
two of them are quite alike, and it is not alwavs 
possible to fit them with what seems to be the best 
and most efficient propellers. But in the mercantile 
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marine some certainty of practice has been arrived 
at; and if it cannot be proved that any given ship— 
say, an Atlantic liner—is driven by the best possible 
screw, it is usually quite as difficult to prove that 
she is not. It took many years to reach this 
conclusion, and now the turbine has arrived to 
upset everything. It has, of course, from the first 
been understood that the propeller dominated the 
situation. It is not too much to say that the 
turbine could not be used at all with paddle wheels, 
and the screw is only less unfit in degree not 
in kind. The trouble is that the propeller must be 
ran at an unsuitably high number of revolutions 
per minute. Normally the draught of water and 
the speed of the ship settle in the main the 
diameter of the propeller and the pitch. When 
the turbine is used the diameter and :pitch are 
determined by the turbine, not the ship. One 
result is that very small diameters are essential. 
So are fine pitches and blades which nearly fill up the 
whole area of the circle described by their tips. 
Still, even here out of chaos something was being 
crystallised. It has even been stated that it was 
possible to design a propeller which would have a 
fairly high efficiency at the first attempt; and not 
only this, it has also been said that some cer- 
tainty had been reached as to the proper number of 
propellers to be employed and the right places for 
them. It is never safe, however, to prophesy 
unless you know; and the last voyage of the 
Mauretania to New York bids fair to upset all 
calculations, and open up a new field for speculation 
and research. 

For some time past the Lusitania and the 
Mauretania have been endeavouring to break each 
other’s records. Ona recent westward voyage the 
Lusitania made the highest average speed for the 
whole run, the longest single day’s run, and the 
shortest time over the summer course, from 
Daunt’s Rock to the Sandy Hook lightship. The 
distance is 2889 knots. The length of the winter 
course is 2781 knots. Her average speed was 
24°83 knots. The record run for a_ single 
day was 632 knots. The steadiness of her running 
is shown by the successive days’ steaming, the 
total distances run on each entire day being 622, 
625, 632, and 628 knots. On the day that she 
made the record run, the Lusitania maintained an 
average speed of 25°42 knots, which is equivalent 
to over 29 land miles per hour. In her last west- 
ward trip she has beaten this record by covering 
641 knots in twenty-five hours, an average of 
about 254 knots. 

Let us remind our readers that these ships 
are each fitted with four propellers, two being 
placed in the position ordinarily taken by twin 
screws, except that they are closer together, 
and two in the wings and much further forward. 
All the propellers revolve outboard. The two 
central propellers are driven by the low-pressure 
turbines, the other two by the high-pressure tur- 
bines. The total power is about 68,000 horses, 
or, say, 17,000 horse - power for each screw. 
Now, on her last voyage to England the Maure- 
tania broke one of her high-pressure propellers— 
that on the port side. It was found impossible 
to yrovide and fit a new one in time for her booked 
trip, and she left Liverpool on Wednesday, the 
27th May, with only three propellers. It was not 
expected, of course, that a good run would be made, 
but, astonishing to say, from noon on Saturday, the 
30th, to noon on Sunday, the 31st, she ran 635 
knots, representing an average speed of 25°5 knots. 
This beats all previous records except the Lusi- 
tania’s last. 

So far there are no details of any kind available. 
It is said, however, that all the steam was passed 
through one high-pressure turbine, from which both 
the low-pressure turbines were supplied. We have | 
here a number of most interesting questions awaiting 
answers. The facts go to show that the performance 
of the ship is better with three propellers than with 
four, and this is the more remarkable because the 





port propeller being absent, the ship must have 
carried astarboard helm to keep her head straight, and 
so the rudder resistance would have been augmented. | 
Did the absence of a propeller represent a deficiency | 
of 17,000 horse-power, and if it did, how did it'| 
come to pass that she was actually the better | 
of this loss? If not, then the remaining pro- | 
pellers must have been run at much more} 
than their usual speed; and this seems necessary | 
to explain the undiminished efficiency of the two | 
low-pressure screws. But how was this practicable | 
without a serious increase in the boiler pressure, | 
unless, indeed, the turbines normally run throttled ? | 
Is it after all possible that the ship has two pro- | 
pellers too many? That, in fact, she would do | 
better with two than with four, and that the wing ' 


propellers do more harm than good? It is well to 
remember that all attempts to gain propelling power 
by placing propellers in the wake of each other 
have been failures. We may mention the Besse- 
mer, which had four paddle-wheels, two ahead 
and two astern of the swinging saloon. The after 
wheels were terribly inefficient, revolving as they 
did in the current flowing astern from the forward 
wheels. In several of the earlier turbine boats two 
or more propellers have been mounted on the same 
shaft, with unsatisfactory results. It seems to be 
beyond doubt that the wing propellers of the great 
liners must “feed” the central propellers to some 
extent. It is to be hoped that the phenomenon may 
be investigated to the fullest extent. The event is 
practically unique. It accentuates our ignorance of 
the whole nature and inwardness of screw propul- 
sion, and it may be found to have very far-reaching 
effects on navigation by means of turbines. 


The Proposed New Railway Agreement. 


ONE of the drawbacks to the agreement between 
the Great Northern and Great Central Companies 
which failed to receive sanction in March last .was 
that it was not in accordance with modern ideas. 
Fifty years ago—and for some years later—amal- 
gamations and working agreements were popular, 
but they were not intended, as they are to-day, 
to reduce working expenses by eliminating extrava- 
gant competition, but, by a union of forces, to 
strengthen the weak, and, as a result, to make 
competition more severe. That type of agreement 
was out of date, inasmuch as no consideration was 
shown to neighbouring companies, nor even to 
allies. Since 1858 both the Great Northern and 
Great Central have made agreements with other 
companies, and formed, with them, joint under- 
takings, as, for instance, the Cheshire lines, the 
joint Great Western and Great Central lines in 
Buckinghamshire, the Great Northern and Midland 
in East Anglia, and the Great Northern and Great 
Central through Spalding. All these were effected, 
and having, as they assumed, powers to work their 
undertakings as one, the two companies would have 
been foolish not to have availed themselves of them. 
It was a golden opportunity, and they were bound 
to risk it. However, as we all know now, they 
sought to obtain more than they were entitled to, 
but it would seem as though the reverse they 
received was to prove a blessing in disguise. 

The rejection of the scheme has given the companies 
an opportunity to enter into negotiations with their 
opponents, and now it has been officially announced 
that a Bill is to be introduced—next year, we presume 
—to sanction an agreement between the Great 
Northern, Great Central, and Great Eastern Com- 
panies to work their lines under an agreement similar 
to that proposed by the two first named. The offi- 
cial announcement further states that arrangements 
have been made for co-operation in the move- 
ment of traffic, as from July Ist next, which 
will tend towards economy in working. The 
opposition of the Great Eastern to the former 
agreement was not so formidable as that of the 
Midland Company, and was based, we believe, 
on different grounds. The Great Eastern Company 
is interested with the Great Northern in the Great 
Northern and Great Eastern Joint Line, from March 
through Spalding to Lincoln, 123 miles long, whereby, 
after many years’ struggle, they obtained access to 
the Yorkshire coalfields, and an opportunity to 
share in the traffic to and from the North-Eastern 
Railway. They were interested in the Lancashire, 
Derbyshire and East Coast Railway—since absorbed 
in the Great Central—whereby they reached the 
Nottinghamshire and Derbyshire coalfields. The 
former proposals jeopardised these valuable inte- 
rests, but by coming to terms with the Great Eastern, 
the Great Northern and Great Central have removed 
a formidable antagonist and some legitimate opposi- 
tion. We hope that the opportunity given by the 
delay has also been equally beneficial as regards the 
Midland Company. Rumour says that pour parlers 
have been entered into towards that end,and we trust 
that the scheme, when it is fully presented, will be 
found to be acceptable to all concerned. In any 
case, as fresh powers have to be obtained, the 
scheme will go before a Parliamentary Committee, 
when all will have an opportunity of submitting 
their grievances and 1eceiving justice. 

It isa matter of satisfaction thatthe public generally 
have received these proposals, not with any alarm 
or even with indifference, but with a sense of satis- 
faction. They recognise that former amalgamations 
have brought advantages, and not less service, nor 
any other ill-effect. They appreciate, too, that 
competition between companies, if removed, does 
not reduce facilities to any appreciable degree, but 
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through the benefits it brings to the companies in 
diminishing working expenses, enables them to 
receive more profit. More profit to the railways 
means larger dividends for the investor, and a gop. 
sequent greater confidence of the capitalist; it meang 
better pay and other advantages for the servant: all 
thought of increasing rates and fares is removed; and 
generally, an advantage is experienced all round. 
For these reasons it is anticipated that the Govern. 
ment will give a favourable countenance to the pro. 
posals, especially, as, if the scheme goes through, it 
will be a step towards a division of the country into 
" districts,” whereby each trunk company or com. 
bination of companies will be allotted a sphere of 
influence. That would have many advantages, but 
at the same time, it is not without disadvantages, 
In the meantime we await with much interest the 
result of the interview Mr. Winston Churchi'! is to 
give on Monday next to the Railway Shareholders’ 
Association. 


The Institute of Metals. 


ON Wednesday afternoon a new learned society 
came into being. It is entitled the Institute of 
Metals, and the preliminary steps towards its con- 
stitution were, as our readers know, taken some 
months ago by Mr. W. H. Johnson, of the firm of 
Johnson, Clapham and Morris, Limited. It takes 
for its field all the non-ferrous metals and alloys; it 
has elected Sir William White as its first president, 
and it has nominated an interim committee of men 
well known in practical metallurgy and engineering. 
It begins well, but a new institution at a time when 
too many similar bodies are in being can only 
justify its existence by its works. On this point we 
confess to some misgivings. Is there any real like- 
lihood that the Institute of Metals will be able to 
do any better than the many societies already exist- 
ing which have sought to deal with the non-ferrous 
metals? Is there any solid ground for believing 
that the manufacturers of bronzes and brasses will 
come forward and tell the members the secrets of 
their trade, or openly and honestly discuss the causes 
of failure? Hitherto, as a whole, they have shown 
extreme reticence. Very little workshop research 
has been published. Those who have made it have 
kept it to themselves, and the only investigations 
of any moment have been conducted with very 
limited quantities of material on a laboratory scale 
by laboratory men. The new institution must be 
able to do more than that if it is to be of any value 
in the world. It must induce the men who have 
won important knowledge by long and costly ex- 
perience to put it at the disposal of the world at 
large for nothing. It must persuade men who 
have made mistakes to bring them before a society 
and invite public discussion of them. It must 
organise research on a scale and on lines different 
from that which other societies have followed, 
and it must call successfully upon its members to 
subscribe plentifully to the cost of inquiries which 
will benefit but few of them. All these things 
other societies have endeavoured to do, and, as we 
know, with very partial success. It may be that 
the members of the Institute of Metals will rise to 
a level of altruism unheard of in other societies ; it 
may be that the “ axe-grinder” will be unknown in 
their midst, and that private interest will be lost in 
the public good. We trust very heartily it may be 
so. We should welcome to engineering a society 
which was wholly given up to the welfare of prac- 
tical science, and of which the members sought to 
outdo each other in good deeds. We should then 
have an example for the existing societies to 
follow. 








LITERATURE. 


Aérodynamics. Constituting the first volume of a complete 
work on Aérial Flight. By F. Lanchester. 
London: Archibald Constable and Co. 21s. nett. 

Many books on Flight have appeared, but we believe Mr. 

Lanchester is right in claiming that no such comprehensive 

and scientific work on Aérodynamics as a whole has 

hitherto been attempted, and this is only the first of two 
volumes which relates to the theory of aérodynamic sup- 
port and the resistance of bodies in motion in a fluid. The 
second, which is to be called “ Aérodronetics,” will deal 
with the forms of natural flight path, with the questions 
of equilibrium and stability in flight, and with the 
phenomenon of “soaring.” In this first volume there 
are 442 pages, and, including the frontispiece, 163 illustra- 
tions. The size of the page is 9in. by 54in., and the type 
is a little larger than that used for the leaders in Tur 

Enatnegr. Very little space is lost by illustrations, 

whici: are in some books made uselessly large. It will be 

seer, therefore, that the book contains a very large 

amount of reading matter. d 
The first three chapters are devoted to an examination 

of the main principles of fluid dynamics. We recognise, 

while perusing these early pages, that the author has 
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‘ed carefully everything which Newton's “ Principia ” 
Ties ome this matter. He also examines the 
sabject by means of the methods of Euler and Lagrange. 


of this will be familiar to the student of hydro- 


Brice. It may possibly be superfluous for the 
shysicist, the engineer with a complete university 
fraining, and the naval architect. But the author has 
done wisely to include it all in his book. The ideas of the 
reader are clear throughout the rest of the book if he 

asps this introductory work. The matter is clearly 
resented, and it is, as far as possible, non-mathematical. 
It seems that the object has been, not to discourage one 
who knows no mathematics, but to reason with him. In 
a word, it is nob needed that the reader must be well 
equipped with mathematical knowledge. In these first 
three chapters See. 21is the most original. It describes an 
experimuental demonstration of kinetic discontinuity. 
The photograph—by the author—of the flow of air round 
a cylinder in motion is uncommonly good. The work of 


Dines—-we could wish that it had been confirmed—on 
wind pressure is critically examined. . No mention is 
made of Stanton’s researches at the National Physical 
Laboratory. They will certainly have an important 
pearing upon these problems. Experimental measure- 
ments and comparisons of fishes are recorded ; progress 
in the researches on stream lines commenced at Haslar, 
and which we may expect to see continued at the 
National Physical Laboratory, in the Yarrow experimental 
tank, will show how nearly some of the deductions of 
theory are found in actual practice. This especially 
applies to much that is written in the second chapter on 
“ Viscosity and Skin-friction.” For instance, we have 
the researches of Froude, Dines, Allen, and others, but 
there is a great need for much of the work to be con- 
firmed by independent investigators. Nearly all of the 
early results require to be carried on to a further stage. 
In Sec. 49 it is pointed out that the results obtained by 
Dines are not altogether consistent, and we agree, for a 
repetition of his experiments should be made as soon as 
possible. And as we remember three facts we are led to 
the conclusion that it is the destiny of the National 
Physical Laboratory to play in the immediate future an 
important part in the solution of problems connected with 
the science of flight. We have alluded to two of them 
above. They are (1) Dr. Stanton’s work on wind pres- 
sures; (2) the work to be done on the new experimental 
tank so generously provided by Mr. Yarrow. The third 
fact is that which Mr. Lanchester in the preface records 
as “his conviction,” and which many engineers, including 
the writer, accepts and cordially agrees with. It is that 
“the time is near when the study of aérial flight will 
take its place as one of the foremost of the applied 
sciences. 

It is noteworthy that, although Mr. Lanchester so criti- 
cally examines the comparatively small amount of experi- 
mental work yet done, and feels that our knowledge of 
theory and practice concerning viscosity and skin-friction 
in relation to aérial flight is an unknown quantity, yet he is 
almost satisfied that “the R varies as V?” law is accurate 
enough for ordinary computations of resistance, whether 
frictional or direct, when considering aéroplanes. 

The analytical treatment of hydrodynamic problems is 
considered in the third chapter. Evidently the author 
has a deep admiration for the work of Horace Lamb ; 
tankine’s work, contained in his paper before the Royal 
Society (1863), is quoted at length. Later on in the 
chapter the familiar Borda re-entrant nozzle experiment 
is explained. We must pass over the pages in which 
Kelvin’s attack on the doctrine of discontinuity of flow is 
attacked ; suffice it to quote the author's view, viz.: that 
“in all real fluids the influence of viscosity accounts for 
the departure; and the departure is greater the less the 
viscosity.” 

In the fourth chapter we have an investigation on 
peripteral motion. This was apparently worked up for, 
and presented to the Physical Society in 1897, but it was 
rejected. And the author seems, in more than one portion 
of the book, to feel sore about that unfortunate episode. 
We think that a discussion on some of the points involved 
would have been of great advantage. Is it too late for 
the Physical Society to ask him to bring forward the 
matternow? Mr. Lanchester somewhat naively mentions 
that since he offered the paper he has added the hydro- 
dynamic interpretation, and has revised and re-written 
the latter portion of the original paper “on the more 
secure basis thus afforded.” . 

Perhaps the fifth-and sixth chapters of the book are the 
most entertaining to the engineer who desires to get at 
facts as they now stand, rather than the underlying 
theory upon which future experiments must depend. Our 
knowledge of the aéroplane is, of course, recent. New- 
ton’s researches (1710) on spherical bodies possibly laid 
the foundations of the experimental work. The work of 
Langley and Dines—both of about 1888-90—appear to 
have supplied most of our useful data. We see no men- 
tion of Fitzgerald’s efforts. It may be remembered that 
the fatal accident to his assistant immediately caused 
him to give up his work on aéroplanes. We find that the 
most useful thing recorded is the work of Dines on per- 
forated plates. In one case a plane one foot square was 
taken, and eight circular holes, each one square inch area, 
were punched; no difference of pressure could be 
detected, whether apy or all of the holes were covered 

or open. 

In the next chapter (VI.) the work of Langley and 
Dines is quoted to support certain theories of the author. 
But we see that the solution of problems connected with 
inclined aéroplanes baffles the investigator in the light of 
our present data. For the moment we say that the 
most important portion of this chapter is the ruthless 
criticism of Langley and Hiram Maxim. They had both 
stated that the influence of skin-friction in its relation to 
flight is negligible. Langley arrived at a coefficient of 
skin-friction of less than ‘002. Lanchester writes that 
he “finds that Langley’s deduction in this matter is not 
justified by the experiments upon which it is founded, 


data and is in error.” Mr. Lanchester affirms that skin- 
friction is a dominating factor in the economies of flight, 
He gives his methods of measuring this latter, and for 
various surfaces it seems to be between the two values of 
‘02 and ‘01. Certainly the remarkable result, and the 
enormous variation from thé deductions of Langley, show 
the need for a systematic attack on this most essential 
part of the matter. 

The economies of flight will appeal to the engineer, @nd 
the chapter devoted to it contains some careful work. 
We are shown the condition of least resistance, and con- 
vinced that the speed of the greatest range is 1°315 
times the speed of the least power—an interesting con- 
clusion. In the next chapter, after a statement of 
current knowledge on the propulsion and the screw pro- 
peller, we have further calculations concerning the power 
expended in flight, And we have some most important 
deductions. They are:—(1) For transport purposes, 
where any other method of transport is possible, flight is 
out of the question ; (2) the range of the flying machine, 
unless, after the manner of the soaring bird, it derives 
energy from wind pulsation, must be strictly limited to 
a few hundred miles between each replenishment of fuel ; 
(8) it is improbable under existing knowledge of heat 
motors seventy miles an hour will be exceeded in the 
air. Finally, we come to experimental dynamics. The 
author says that the subject is in its infancy. But he 
gives us an account of all that has been done, including 
his own work. 

As the whole burden of the book is in the importance 
of the skin-friction coefficient, which has hitherto been 
considered negligible, it was to be expected that the 
author would experiment on this problem. We have 
shown, above, his views. If we come to the conclusion 
that his apparatus and experiments are ingenious rather 
than convincing, it is not because we are unaware of the 
terrific difficulties in the path of the experimentalist in 
the work. We rise from a study of Lanchester’s efforts 
with the feeling that we must see the thing carried 
further. Thatis probably what he desired when he wrote 
the book. We sincerely hope that he will succeed in con- 
vincing experimenters that the whole subject of aérial 
flight bristles with difficulties which cannot be solved by 
incoherent efforts made by people ignorant of the elemen- 
tary laws of science. Theory cannot build us an aéro- 
plane, but, at the same time, amateur efforts with scissors 
and cardboard will avail but little. As in all branches of 
applied science, theory must be tested by numerous 
experiments. What Mr. Lanchester has done is to pro- 
vide a mine of collected information concerning the 
theory of the subject, a record of the few experiments 
yet made, and numerous useful suggestions for future 
researches. He is to be cordially congratulated upon his 
efforts. 


SHORT NOTICES. 


The Design of Steel-Mill Building. By Milo. 8. Ketchum. 
London : Archibald Constable and Co., Limited, 10, Orange- 
street, Leicester-square, W.C. Price 16s.—This book is 
intended to provide a short course in the calculation of 
stresses in framed structures, and to give a brief discussion of 
mill building construction. It is intended to supplement the 
elementary text books on stresses on the one hand, and the 
more elaborate treatises on bridge design on the other. 
While the book deals chiefly with mill buildings, it is, never- 
theless, true that much of the matter will apply equally well 
to all classes of steel frame construction. The first portion of 
the book is confined to the determination of stresses in framed 
structures, graphically. Here and there algebraic solutions 
are inserted, but on the whole there is a distinct absence of 
ordinary mathematics. The design of mill buildings com- 
mences in Part III., in which the author starts by giving a 
few general principles. These are followed by chapters on 
framework, corrugated steel, roof coverings, side and masonry 
walls, foundations, floors; in fact, every detail of the building 
is discussed. The estimation of weights and cost is also 
dealt with, and, finally, numerous examples of buildings 
are given. The book is essentially practical, and many 
excellent little drawings are given. These, however, in many 
instances are much too small, and are difficult to read. If 
they could only be reproduced on a larger scale the value of 
the book would be increased. 

Modern Baths and Bath-houses. By Wm. Paul Gerhard, 
C.E. London: Chapman and Hall, Limited. Price 12s. 6d. 
net.—Possibly few would believe, except perhaps those who 
have made a special study of baths and bath-houses, that a 
book of any extent, and to contain anything particularly 
interesting, could be written on the subject. A glance through 
the pages of the volume we have before us, however, would 
be sufficient to show that such a conclusion is erroneous. 
There are over 300 pages in this book, and a large number of 
interesting illustrations. After dealing with historical notes, 
and the purposes of bathing, the author has provided a 
chapter on the different forms of baths, which is accompanied 
by some peculiar illustrations. The modern rain bath is 
then considered, and following this there is a chapter on 
baths in private houses and in tenements. Another short 
chapter treats of public bath-houses. Twochapters deal with 
people’s baths, which have reference to baths in public insti- 
tutions, prisons, and so forth. Factory and workshop baths 
are dealt with in a separate chapter, likewise school baths. 
Among other chapters there is one on air and sun baths, and 
another dealing with medical and electric light baths. The 
water supply and plumbing of bath-houses is also considered. 
At the end of the book there is an appendix dealing with 
bathing in various countries. 

The River Tyne, its Advantages and Possibilities. Edited 
Ly Herbert Shaw, B.A., F.R.G-.S. tle and Gateshead 
{ncorporated Chamber of Commerce, Newcastle-on-Tyne. 
Price 6d. Post free 94.—This book, which is compiled under 
the authority of the Newcastle and Gateshead Incorporated 
Chamber of Commerce, is a very interesting little volume, 
and it should prove of value to manufacturers. The book 
sets out concisely the advantages of the various industrial 
centres on Tyneside for manufacturing purposes. Each 
article has been contributed by the representative of the 
place to which it refers. The appendices give in tabular 
form the chief details of general interest, while a plan at 
the end of the book illustrates the towns in their relation to 
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of the river Tyne, of the works on its banks, and so forth, 
show in an excellent manner the extent and general character 
of this successful industrial centre. Among other illustra- 
tions there is one showing the interior of the Carville electric 
power station. 

A List of Official Chemical Appointments. Compiled by 
Richard B. Pilcher. Second edition. London: The Insti- 
tute of Chemistry, 30, Bloomsbury-square, W.C. Price 2s.— 
The object of this publication is to provide a list of official 
appointments held by professional chemists, including pro- 
fessors and teachers of chemistry. In the preparation of the 
second edition the scheme adopted in the first, which was 
published in June, 1906, has been adhered to; the information 
has been carefully corrected, and considerable additions have 
been made, including an index of names. The list is 
arranged in two main divisions ; the first contains appoint- 
ments in Great Britain and Ireland under the various 
departments of State, local authorities, and public iastitu- 
tions, and the teaching appointments in universities, colleges, 
&c. The second contains professional and teaching appoint- 
ments in India, Canada, Australia, and the Colonies. There 
is an appendix in which is given concise information as to 
societies and institutions for the advancement of chemical 
science and of professional chemical interests. 

The Newspaper Press Directory, 1908. London : C. Mitchell 
and Co., 1 and 2, Snow-hill, Holborn-viaduct, E.C. Price 2s. 
—The sixty-third annual issue of the Newspaper Press 
Directory and Advertisers’ Guide is a well-bound volume of 
587 pages. The reference section contains details relating to 
all the newspapers, magazines, and reviews. There are six 
indexes. Gazetteer information is given not only of every 
British town where a paper is published, but throughout the 
Colonies, while there are specially compiled lists of foreign 
journals, prefaced with recent trade statistics of the particular 
region. Another special feature is the large newspaper map 
of the United Kingdom. An article dealing wlth the practi- 
cal requirements of success in advertising constitutes among 
others an instructive addition. Several pages are devoted to 
memoirs of prominent newspaper men who have died during 
the last twelve months. Among other things, there are two 
important articles relating to colonial trade, entitled ‘‘ Aus- 
tralian Fiscal Legislation’’ and ‘*‘ The Unification of South 
Africa.”’ 

Index of Archeological Papers,. 1665-1890. By George 
Laurence Gomme. London: Archibald Constable and Co., 
Limited, 10, Orange-street, Leicester-square, W.C. Price 
25s. net.—This book is intended to prove a help to historians, 
archeologists, antiquaries, and anthropologists in their 
labours of research. The index finishes where the annual 
index published by the Congress of Archeological Societies 
begins, and there is thus a continuous index from the first 
publication in the ‘‘ Philosophical Transactions’’ of the 
Royal Society down to the present time. The work of com- 
piling this index was commenced twenty-five years ago, and 
when the Archeological Review was started in 1888, the 
printing of the index was begun as an appendix to that 
journal, but the fourth volume having ended its career, the 
printing of the index also came to an end. 


The Science Year-Book and Diary for 1908. By Major 
R. F. 8S. Baden-Powell. London: King, Sell and Olding, 
Limited, 27, Chancery-lane, W.C. Price 5s. net.—This is a 
very useful diary for engineers, and especially scientists, for 
besides containing an ordinary diary there are many interest- 
ing short articles on scientific subjects and much data. The 
subjects chosen for considération include astronomy, physical 
and chemical, and metrology. There is also a directory of 
the various universities, a list of scientific societies, and a 
biographical directory of eminent scientists. The diary is 
really a serviceable one, there being plenty of space left for 
notes, whilst at the end of the diary there are special pages 
for accounts and memoranda. The book is nicely arranged, 
printed in bold type, and a well-compiled index enables any 
of the matter to be found readily. 

The Railway Year-book for 1908. Edited by G. A. 
Sekon. London: Railway Magazine, the Railway Publish- 
ing Company, 30, Fetter-lane, Fleet-street, E.C. Price 2s. 6d. 
net.—A considerable amount of new information is given in 
the eleventh issue of this useful book. The statistical 
information has been extended, and particulars are now given 
of the capital expenditure of the various railways. Tables are 
included showing the hauling power of locomotives of various 
dimensions at different speeds and on several gradients. 
Among other new features mention may be made of the 
interesting accounts of the Railway Clearing House and the 
Railway Benevolent Institution. The book has been carefully 
revised and brought down to the latest possible date, and the 
number of pages devoted to literary matter has been 
considerably increased. 

The Directory of Shipowners, Shipbuilders, and Marine 
Engineers, 1908. London : The Directory Publishing Com- 
pany, Limited, 3, Ludgate-circus Buildings. Price 5s. 
After publication, 10s.—The new edition of this directory 
has been revised and brought up to date, and the alphabetising 
has been altered to meet the views of many subscribers. This 
new arrangement occupies less space, so that while much 
additional matter has been included, the number of pages this 
year has only been increased by ten. The information given 
in the book should be found extremely useful to shipowners, 
shipbuilders, and others interested in marine matters. The 
directory is well indexed, and the general arrangement is 
such as to enable any specific information to be readily 
found. 

A Dictionary of Spanish and Spanish-American Mining, 
Metallurgical and Allied Terms. By Edward Halse, A.R.S.M. 
London : Chas. Griffinand Co., Limited, Exeter-street, Strand. 
Price 10s. 6d. net.—A useful dictionary. All provincisl termsare, 
where possible, referred back, and standard terms under 
which lists of synonyms and equivalents in French, German, 
and, in some cases, Portuguese are given. For the sake of 
English readers words beginning with Ch, Ll, and N are 
arranged alphabetically under C, L, and N respectively. 
There is a supplement consisting mainly of provincial 
terms. 

Manual of Electrical Undertakings and Directory of 
Officials. By Emile Garcke, M.I.E.E., F.8.S. London: 
Electrical Press, Limited, 37 and 38, Strand, W.C. Price 2is.— 
The 1908 edition of this directory contains 2000 pages and 
70 maps. Among the new and important features mention 
may be made of the statistical and other information in the 
progress of the year section, pages 1 to 95, and the directory 
of the members of tramway and lighting committees, pages 
1609 to 1624. The other sections have been amplified and 











and, further, that his calculation is based upon inadequate 


each other and the river Tyne asa whole, The illustrations 


brought up to date. 
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| Polytechnic, to be extended to form an independent fuel 

THE FEDERAL FUEL TESTING LABORATORY, testing laboratory. Pe 
ZURICH. | (2) The laboratory to be furnished with the necessary 
By Professor E. J. ConstaM, Ph.D., Director of the Laboratory. | apparatus, machinery, &c., at the expense of the Federal 

(Compare Schweizerische Bauzeitung, August 24th, 1907, | Government. 
Vol. 50, No. 8, page 91.) (83) The working costs to be covered, as far as possible, 
Over five years ago the main railways of Switzerland | by fees paid for examining samples sentin by the railways, 
were bought up by the State. As contracts were con- | and private and industrial concerns. 

cluded about the same time for a considerably increased | 4) The Federation to make possible, by means of a 
quantity of coal, it became necessary for the managers of | yearly grant, for everyone to be able to have tests 
the Swiss Federal Railways to give special attention to | carried out, below cost, in order to induce the public to 
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Legend jor Figs. 1 and 2. 


Hood for drying ovens 
= Calorimeter 
Stands for bombs with oxygen cylinders 
. = Gas heater 
= Cisterns 
= Gas muffler 
= Fume cupboards 


Fig. 1-GENERAL ARRANGEMENT OF LABORATORY 


= Coal milis 
3 = Milling cutter 
} = Cohesion machine 
= Decimal balance 
= = Electromotor mounted on roof 
F = Drying frame 
+ = Tabloid press 


Oxygen purifier 
Bench 
R = Gas pameee regulator 


the means of controllitig the quality of the coal supplied 
for use in locomotives. It had been found that the eva- 
porating efficiency of the coai and briquettes delivered 
under the contracts existing at the time could not be 
determined in an indisputable manner, so that it was 
decided that the quality of the fuel should in future be 
defined in terms of its heating value expressed in heat 
uvits. These measurements would have to be carried out 
in a suitably fitted laboratory under conditions such that 
the results could not be questioned—that is to say, an 


























send in as many samples as possible. 

As a result of this memorial, which the Federal Council 
forwarded to the Education Board for opinion, and to 
the Swiss Parliament for ratification, the first named 
authority determined provisionally, on 30th January, 
1906, to start a testing laboratory for fuels, which was to 
be a self-supporting annex to the Polytechnic, whose 
deficit, if any, would not have to be covered by the funds 
of the Polytechnic’s school. 

The organisation and management of the laboratory was 
entrusted to the present 
writer, who had conducted 
the work under the old 
arrangements; the supreme 
control was vested in the 
Education Board, or in a 





Commission appointed by 




















the Board. 

The building, which till 
this time had served as the 
headquarters of the Federal 











Inspection of Buildings was 
structurally altered and re- 


























UU EEE 











fitted for the new fuel testing 
laboratory; 27,000f. were 
assigned for alterations, and 
22,000f. for apparatus, in- 
struments, chemicals, &c., 











and work was begun in 
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January, 1907. 


The scope of the work 
of the new laboratory was 
defined. by Art. 3 of the 
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regulations approved by the 
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Fig. 2—PLAN OF THE FIRST FLOOR 


official testing station would have to be established out- 
side the administration of the railways. 

After ascertaining the views of those interested, the 
managers of the railways called a conference at Berne, 


which took place on 17th August, 1903. The meeting | 


decided to present a memorial to the Federal Council, the 
contents of which have been made public, and which set 
forth the following proposals :— 

(1) The thermo-chemical laboratory which, till then, 
formed a part of the physico-chemical laboratory of the 


Federal Council, which runs 
as follows :— 


“The laboratory will 
examine all kinds of fuels in 
Switzerland as required by 
railways, factories, or private 
persons. This examination 
will include chemical analysis 
and estimation of heating 

wer; and in the case of 
briquettes, the determination 
of their cohesion and the 
quantity of binding material 
employed. The laboratory 
will study economic and 
scientific questions within the above limits, especially 
pure and applied thermochemistry.” 

According to Art. 11, the director of the laboratory 





| has to publish from time to time the results of investiga- 


tions in the form of “ Communications of the Federal 
Fuel Testing Laboratory.” For the first year the railway 
administration guaranteed 2900 fuel examinations. On 
this basis, allowing for industrial snd private investiga- 
os - whole arrangement of the laboratory ,was 
ounded, 








DESCRIPTION OF THE LABORATORY. 

In the machine room, against the left-hand wall, seen 
from the door, are, in order, a Millot machine for Coarge 
crushing, a Peugeot mill, and a Millot mill with smooth 
steel grinders—Fig. 6. Against the right-hand wal] are 
fixed a table with a milling cutter, a decimal balance, and 


Fig. 3—MACHINE FOR TESTING COHESION OF BRIQUETTES 


a cohesion machine.—Fig. 3. The latter consists of g 
cylinder of sheetiron 1m, longand 92 cm.diameter. Inside 
this are three longitudinally-placed sheets of iron 20 cm, 
wide and riveted to the walls of the cylinder. The 
machine is emptied through an opening on to a grid fixed 


Fig. 4—TABLOID PRESSES 

in a frame underneath the horizontally rotating cylinder. 
This grid consists of twenty iron bars, 4mm. thick and 
placed 40 mm. apart; below this is fitted a sheet iron tray, 
which, with the grid, is movable backwards and forwards 
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Fig. 5—-GAS PRESSURE REGULATOR 


on rollers. In the middle of the room is a table on which 
the ground up samples are mixed. 

The machines are driven by a 4 horse- power three-phase 
motor fixed to the ceiling, and connected with the town 
current. Power is supplied to the mills by means of 
shafting coupled ‘directly ,to’ the motor,* which makes 
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Fig. 6-THE GRINDING MACHINE ROOM 




















Fig 7—THE CALORIMETER ROOM 


Fig. 9-CHEMICAL LABORATORY 








Fig. 1O—HERAU'S ELECTRICALLY-HEATED DOUBLE FURNACE 


140 revolutions per minute; while the cohesion machine 
and the milling cutter are connected by belts to a second 
line of shafting. The motor is switched in and out by 
means of a heavy current switch, provided with a safety 
interlocking device. The motor and shafting were in- 
stalled by the Maschinenfabrik Oerlikon. 

The drying room contains a frame such that metal 
plates can be slid into it 15 cm. above one another. 
On these plates, which measure 95 cm. by 63 cm., and 
have a 2 em, rim, are dried the coal samples on their 
arrival at the laboratory. 

The workshop contains a bench along the wall opposite 
the door, at the left of which are tool cupboards. On the 
right is a table on which are two tabloid presses from 
Escher, Wyss and Co. (Fig. 4), by means of which part 


of the finely ground samples are turned into tabloids | 


Weighing about 1 gr., which are then sent to the calori- 
meter-room, 


The distribution of the samples takes place in the , 


next room, which also serves for storing oxygen cylinders. 
Here also the platinum crucibles of the calorimeter 


bombs are cleaned by incandescing. There is a stone | 
table provided with gas and water, and a hood under | 
which stand two toluol drying ovens, constructed to dry | 


eighteen samples at 103 deg. Cent. simultaneously. 


The calorimeter-room is double-walled, and furnished | 


with fourinstruments for determining heats of combustion 
(Fig. 7). 
with platinum, designed by Langbein, standing in a 


calorimeter of nickel-plated brass, with stirrer, which is | 
encased by a double-walled copper vessel filled with | 


water. The whole was made and supplied by Hugers- 


hoff, of Leipzig. The electric driving of the stirrer, and | 


the ignition arrangements—in fact, the whole of the electric 
plant in the laboratory—was excellently carried out 
by the Maschinenfabrik Oerlikon, 


Each apparatus consists of a bomb, lined | 


Fig. 1—TABLE IN BALANCE ROOM 


The stirrers are driven each by a single-phase motor, 
mounted on a bracket, and connected with the town 
lighting current. Each absorbs about 40 watts, and 
turns at 1200 revolutions per minute. By means of inter- 
mediate gearing the stroke of the stirrer is about 45 per 
minute. In each calorimeter is a thermometer, supplied 
by Richter, of Berlin, on whose accuracy, obviously, a 
very great deal depends. The thermometer, graduated 
| in zh deg. Cent., is read through a travelling lens, and 
illuminated by a movable Liliput lamp, protected by a 
glass shade. The latter are connected to a transformer 
which reduces the town current from 110 volts to 8 volts. 
Connected to this 8-volt circuit are pushes forigniting the 
| charges in the bombs. The illumination of this room— 
as also in the thermo-chemical room—is attained by 
| 50 candle-power tantalum lamps. In the centre of the 

room, on a table, are two stands into which the bombs 
| fit firmly while their covers are being screwed down after 
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being filled with oxygen. The bench against the outer 
wall is supplied with gas and water, and is used when 
charging = me ing the bombs, and for titrating the 
nitric acid form > ae the combustion of the sample. 
Opposite the calorimeters is a stone table supporting two 
analytical balances. Near by, protected by asbestos 
screens, is a gas heater, from Kutscher, of Leipzig, which, 
controlled by a Porges regulator, keeps the temperature 
of the room constant during the cold part of the year. This 
is most important, as an error of ,;yz deg. Cent. causes 
a difference of 3-4 calories in the results. But as the 
room faces E.N.E. a fluctuation does actually occur dur- 
ing the summer months, to avoid which a cooling arrange- 
ment is going to be put down. 

On the other side of the gas heater, also shielded by an 
asbestos screen, is a stone table with two sensitive 
balances, designed for weights up to 5 kg., on which to 
weigh the calorimeter water—Fig. 8. Fixed to the wall, 
near the door, are two copper cisterns of large surface, 
holding 120 litres of water. These are filled with the 
water for the calorimeters, which is left in them for 
twenty-four hours before use, in order to assume the 
room temperature. Ventilation—not shown in the plans 
—is carried out by means of a fan, driven by water, from 
Kiindig-Honegger and Co., which sucks in the outside 
air and compresses it into a sheet iron pipe of 40 cm. 
diameter, which runs the whole length of the ceiling of 
the room. On the upper side of this pipe are openings 
through which the fresh air enters the room, and drives 
the stale air out through an adjustable ventilating 
shutter set in the upper part of the outside wail. In 
this way the whole of the air in the room is changed 
three times an hour. 

The room in which the ash, volatile matter, and 
extractions are determined has, on the right of the door, 
a sink, a heater for water, and a hydrant. Next to this 
is a stone table for two four-flame gas mufiles, in each 
of which ten samples can be incinerated simultaneously. 
Against the far wall, next to the door leading to the stair- 
case, are two hoods supplied with gas and water. One 
serves for determining the quantity of binding material 
used in the manufacture of briquettes, the other for the 
determination of the volatile matter of the coal samples. 
Against the wall opposite the door is a long bench on 
brackets, with a holder for the bombs. It is supplied 
with gas and water. Here the commercial oxygen is 
purified by means of an incandescent Berthelot copper 
oxide tube, and the products of combustion in the bombs 
examined by leading them through a combustion tube. 

The balance room contains, on the right of the door, 
cupboards for the assistants. Along the near wall astone 
table supports three analytical balances used for the 
determinations made in the previous room. On the left 
is a big bench with gas and water laid on, filter pumps, 
and shelves for standard solutions—Fig. 11. 

In the north-east corner of the building is the small 
calorimeter room, containing two instruments and pro- 
tected with double doors and windows. Here are carried 
out control experiments, calibration of calorimeters, and 
thermo-chemical determinations, such as specific heats, 
heats of evaporation, and of neutralisation. 

The space at the foot of the landing, built entirely of 
stone and lighted by electricity, is used as a store-room 
for inflammable and corrosive liquids. Here, also, is the 
big gas meter, in connection with which is a pressure regu- 
lator from Giroud, of Olten—Fig. 5. From it proceed very 
wide gas pipes to the various floors. Since the regulator 
is set so that the gas pressure of the whole house can 
never rise above the minimum pressure employed for 
street lighting (15 mm. of water); and, since the large 
diameter gas pipes act like reservoirs for the various 
benches, the height of the gas flames remain invariable 
whatever the number of burners alight. Numerous pyro- 
metric measurements have shown that this is the case,so 
that a platinum crucible on any floor can be kept at a 
constant temperature of 850 deg. Cent. This is of special 
importance for the determination of the volatile con- 
stituents of the fuels, of which at least twenty a day are 
examined. Combustions, too, are greatly facilitated, and 
results are thereby rendered strictly comparable. 

On the first floor of the building is the office, a small 
balance room containing two analytical balances and the 
library, and the director's private office. Next to this is the 
chemical laboratory, Fig. 9, fitted with gas, water, and elec- 
tricity, and containing hoods and the necessary apparatus 
for analytical and synthetical work. 

The small room next to the laboratory, which previous! 
served as a kitchen, has been re-arranged with two sto: 
benches against the longer walls. It contains a hood 
with a cupboard below, and is supplied with gas, 
water, and electricity, so as to serve as a room for ele- 
mentary analysis. It is fitted with two gas furnaces and 
an electrically heated double furnace from Herius— 


Fig. 10. The small hood is used for coking experiments. | I 


Facing north-east is the gas room for gas analysis and 
ee of heating values of gaseous and liquid 
fuels. 

Under the roof are a series of rooms, of which one is 
used for the storing of ironware, another for a collection 
of samples, another for keeping glass ware, and one, 
fitted with gas and water, is set aside for special experi- 
ments, such as determinations of efficiency of stoves with 
coal or coke firing, gas-heaters, bath furnaces, gas- 
cooking ranges, and the like. What was previously the 
scullery of the top floor has been turned into a bath-room 
for the laboratory servants. 


THE EXAMINATION OF A SAMPLE. 


The samples arrive at the laboratory either in air-tight 
boxes—such as soldered tins and the like—in which the 
coal or briquette can scarcely alter during transit, or else 
in wooden cases, sacks, and other receptacles, in which the 
composition of the sample may have changed. 

The first class of samples are weighed immediately 
after their arrival at the laboratory, and are then spread 
on the tarred plates in the drying room. There they are 
left until their weight has become constant. In this way 




















the rough moisture determination is made. But the 
majority of samples coming from railway and steamship 
companies belong to the second class. These, without 
previous drying, are at once ground to the size of peas by 
means of the Millot mill, which consists of a crushing 
cone and grooved horizontal grinding surfaces. In this 
condition the sample is spread on a numbered plate and 
placed in the drying frame for forty-eight hours, or longer 
if necessary, until it has become properly air-dried. It 
is then ground in a Peugeot mill to the fineness of sand, 
then to dust by being passed three or more times through 
a Millot roller mill. A portion of the powdered material 
is then spread out on a table covered with sheet iron, and 
is quartered down according to the rules generally 
accepted for preparing such samples, until it is reduced 
to about 100 grammes. The remainder of the coarsely 
ground substance is kept for three months, for use if a 
control becomes necessary. 

From the bottle containing the finely powdered sample 
six tabloids are formed, each weighing about 1 gr. These 
are sent in a bottle by themselves to the calorimeter 
room. The rest of the powder is examined as follows — 

(1) Moisture.—Two 1 gr. samples are heated in a 
toluol drying oven for two hours at 103 deg. Cent. 

(2) Ash.—1 gr. is placed in a shallow platinum boat in 
a gas mufile, which is slowly heated up and kept at 
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reported, 378. [The number of deaths was given 
48, and of those injured at 419.—ED, THE E. i “= 

‘* The accompanying plan of the site of the accident wil 
show how it happened, and without waiting for the publi = 
tion of the finding of the exhaustive inquiry which “3 
State Parliament has ordered, the bare facts show i 24 
carelessness somewhere, BrOus 

“Briefly, what happened was that a Bendigo trai 
travelling with a full complement of Easter excursionists, 
and consequently very heavy and considerably behind 
scheduled time, ran into the junction station of ‘ Sunshing ’ 
at such a speed that the Westinghouse brakes could not pull 
her up in time to prevent the running down and wreckin, 
of a Ballarat excursion train which had just arrived ton 
the line in the west, and had began to unload her passengers 

‘“There seems to be little foundation for the driver's 
statement that the brakes refused to act. Not only did 
onlookers notice the sparks from the wheels of the whole 
train for some hundreds of feet before the accident occurred 
but the comparative immunity from casualties of the 
Bendigo train shows that these brakes must have been 
acting. 

“* After the accident the state of affairs was rendered more 
horrible by a fire which broke out. Unlike the American 
trains, Australian trains are not fitted with axes, hammers 
jacks, and such appliances to facilitate the removal of the 
victims after an; accident, and a great deal of the trouble, 
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SCENE OF THE ACCIDENT 


850 deg. Cent. for 1} hours. Frequently controls are | 
made in a flat platinum dish over a Bunsen flame. 

(3) Volatile matter—Two samples of exactly 1 gr. each | 
are heated in a covered platinum crucible, according to | 
the Bochum method, until the little flame issuing through | 
the hole in the centre of the lid is extinguished, during | 
which time the inside of the crucible is always at 850 deg. 
Cent. 

(4) The heat of combustion is determined of very accu- | 
rately weighed samples in form of tabloids or powder in a | 
calorimetric bomb according to the principle of Berthelot. | 


| 


The platinum crucible with its charge is placed in the | 
bomb, which is filled with oxygen till the manometer | 
shows a pressure of 25 atmospheres. The bomb is then | 
closed and placed in the calorimeter, which contains an | 
accurately weighed quantity of water. A very sensitive 
thermometer is suspended in the water, and the perforated | 
stirrer, which almost fills the space between the walls of | 
the calorimeter and the bomb, is set in motion. After | 
ascertaining the rise in temperature per minute that the 
whole apparatus experiences from the stirrer, and light- 
ing, and from the observer, the charge in the bomb is | 
ignited electrically, and the rise of temperature of the | 
calorimeter water is read. A description’ here of the | 
observations and calculation of the heating value of the | 
sample would occupy too much space. If the results of | 
two determinations differ by more than 20 cals. a third or | 
fourth determination is made. 

In characterising a fuel the following examinations 
have to be made, in addition to those already described. 
The combustible matter is examined for carbon, hydrogen, 
oxygen, nitrogen, and sulphur; the composition of the 
ash may or may not be determined; the specific gravity 
is measured. In the case of liquid and gaseous fuels the 
heat of combustion is found by means of a Junker gas 
calorimeter. Briquettes for locomotive firing are tested 
for cohesive power as follows :—Fifty kg. of briquettes 
are put into the drum of the cohesion machine in } kg. 
lumps. The machine is set in motion, and, after making 
50 turns in two minutes, the contents are emptied on to 
the gridiron and shaken ; what remains behind is weighed. 
This is expressed in per cent., and gives the value of 
cohesion, which, in the case of good briquettes, should 
not be less than 55 per cent. 

In order to explain the usefulness of the new institu- 
tion, it must be said that the small country of Switzer- 
land, with a little over 3,000,000 inhabitants, imports 
about £3,000,000 worth of fuel annually from foreign 


| are not specially confined to State Railways. 


| possibility of such an accident in a modern 








parts. The object of the above-described laboratory is to 
ensure that the country receives the proper equivalent for 
the sum expended. 

In the first year of its existence, besides research work, 
over 3300 samples of coal and briquettes were examined. 
Most came from Germany, and the rest from Bel- 
gium, France, and England. This extensive exami- 
nation of imported fuels has tended to enlighten the 
consumers as to the qualities and economic value of the 
fuels from the various countries and collieries; and has 
furthermore contributed towards their classification 
according to heating power. Itis to be hoped that before 
long this latter will be universally adopted for the basis 
of coal contracts, instead of the vaguely defined evapora- 
tion power, or the percentage of combustible matter. 
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A GREAT AUSTRALIAN RAILWAY ACCIDENT. 


A CORRESPONDENT in Australia writes to us as follows ;— 
‘* Last Easter Monday witnessed what is claimed to have 
been the most serious railway accident which has yet occurred 
in Australia. Up to date—29th April—the official roll of 
deaths and casualties is—dedths, 44; casualties officially 
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and even many of the deaths, may be directly traced to the 
delay in extricating the sufferers from the burning débris, 

‘*There is at the present juncture no need to elaborate 
such irregularities as that the trains were both running 
long behind their scheduled times. Such occurrences are 
common with all excursion trains on Easter Monday, and 
But everyone 
acquainted with railway -work will see at once that the 

railway, 
ostensibly equipped with the best interlocking gear, should 
be inconceivable. Naturally, the State Government has 
ordered a full inquiry into all the cirenmstances to be 
conducted by a judge of the Supreme Court, assisted by the 
best engineering talent. 

‘*The result of this inquiry will be awaited with some 
interest. Not only is Victoria an example of a country where 
the railways are entirely owned and controlled by the State, 
but for many years it has been held up as a model of the 
advantages which follow that political system. At one timein 
this State of Victoria public safety was regarded as of greater 
consequence than revenue. Latterly, however, the local 
Press have been complaining that too great economies are 
being practised for safety.’’ 








THE LABOUR DISPUTES. 


THE past five months havecovered an exceptionally disturbed 
period for those engaged in shipbuilding by reason of labour 
troubles with certain sections of the men employed at the 
vards ; but an end to all these appears now to benear at hand. 
The woodworkers, who were on strike since the middle of 
January, resumed work last week, much against the wish of 
many of the strikers, who did not agree with the national 
ballot. Indignation meetings were held by considerable 
numbers of the strikers, because their fellow-workmen in 
other parts of the country compelled them to give in, and 
there seemed a probability that many of the strikers would 
defy the fiat of their society, just as they had previously 
rejected the advice of the executive committees and officials. 
But ultimately discretion prevailed, and they have been con- 
tent tolet their opposition proceed no further than protesting. 
All have resumed work, or, at least, all are willing to restart; 
but the employers have not been able to find work for all, 
and a good many are idle, getting ‘‘ out-of-work ’’ pay where 
they have been for five months receiving strike allowance. 
There is, however, trouble threatening on the Wear, where the 
men’s case is different from the general case, for hitherto the 
Wear shipwrights have worked independently of those on the 
North-East Coast, their wages having been regulated by 
the Board of Arbitration, which was recently dissolved. 
Under this Board the men had been getting one shilling a 
week more than their colleagues outside the Wear district ; 
but in December this shilling was taken off, and when the 
Board was dissolved the Employers’ Federation called for the 
same reduction that the other men on the North-East Coast 
were fighting against—1s. 6d. per week. The men are 
willing to accept a reduction of 6d., making 1s. 6d. with the 
reduction in December, but that will leave them with 
wages 1s. a week over men in the other parts of the district, 
and the employers will not entertain that offer. The men 
have a fortnight ‘o consider their position, and then, if they 
cannot see their way to fall into line with the others, a strike 
may follow. With respect to the strike of the engineers at 
the North-East Coast shipyards, which has lasted for five 
months, the men refusing to accept a reduction of 1s. 6d. per 
week in wages, and also rejecting the offer of the employers 
to submit the matter to arbitration, a meeting of eight 
district committees of the North-East Coast Amalgamated 
Society of Engineers and the members of the Executive 
Council was held to consider the present situation, and the 
best means of bringing the dispute to an end. It is under- 
stood that negotiations will be reopened between the execu- 
tive of the Amalgamated Society of Engineers and the 
Engineering Employers’ Federation with a view toending the 
strike, 
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CYLINDER CONDENSATION. 


sir,--In your recent articles dealing with questions raised by 
Mr Hide, you incidentally express the opinion that steam valve 
leakage under normal conditions of operation is very small in 
steam engines, and that initial condensation will account, in some 
way or other, for practically the whole of the missing quantity. 
Seeing that your expressed opinions must have a considerable 
influence upon the opinions of engineers generally, I wish to point 

he acceptance of the initial condensation theory in its 


t that t Pr ‘ ° r ° 
ro ety must necessarily involve assumptions for which there is 


esl no experimental evidence, whilst there is much evidence 
against these assumptions. I refer to the rate at which steam 
will have to condense in an engine cylinder to account for the 


whole of the usual missing quenvhy. : his rate is apparently so 

enormously greater than any yet o tained in any type of surface 

condenser as to amount almost to a physical impossibility. 

Mr. Bryan Donkin was the first, so far as ] am aware, to make 

actual measurements of the cylinder wall temperatures in a steam 

engine, and some of his results illustrate very forcibly the chief 
| wish to emphasise. Table I. has been selected as represen- 


pint , ; : 
tative of tests made by him on a small vertical single-cylinder 
engine, cylinder diameter 6in.; stroke, 8in.; revolutions per 


minute, 220.* In the non-jacketed tests the difference between 
the initial steam temperature and the wall temperature was 
42 deg. Fab., and the average rate of initial condensation neces- 
sary to account for the whole of the missing quantity at cut-off was 
{60 lb. per square foot per hour, assuming that the whole of the 
condensation took place on the cylinder walls. The corresponding 
values for the jacketed test were—temperature difference, 
14 deg. Fah.; rate of condensation, 2171b. per square foot per 
our. 
. In your issue of May 29th you quote some results of tests made by 
Mr. Isherwood. Considering the test with cut-off 0-21, and missing 
steam at release at 37-82 per cent , and comparing with the non- 
jacketed test in Table I., it is seen that the corresponding values 
are similar in the two cases. The rate of initial condensation for 
eyual percentage missing quantity at cut-off will be roughly pro- 
portional to the linear dimensions of the engines and to the speed 
of revolution. Therefore, in comparison to Mr. Donkin’s tests, 
the average rate of condensation in Mr. Isherwood’s test with 
cut-off 0-21 will be approsimately— 
Revs. per min. 
8-75 x 12 (Isherwood) 
—— a Yan 
12in. = stroke of Mr. Isherwood’s engine, and 8in. 
Assuming a speed of 30 revo- 
the rate of 


x 460, 


where 8-75 » s ) 
= stroke of Mr. Donkin’s engine. 
lutions perminute—-I do not know the actual speed 
condensation becomes 

12 30 37-8 
8 220 © 36-6 
hour, allowing for the small difference in the missing quantities. 

The question, therefore, occurs, have these enormous rates of 
condensation ever been actually obtained in any known experi- 
ments’ Messrs. Callendar and Nicolson} made experiments on a 
east iron condenser with thick walls, and they came to the conclu- 
sion that the maximum possible rate of condensation was given by 
the formula 0-74 (T — 6) B.Th.Us. per square foot per second, 
where 


8-75 


460 = 786lb. per syuare foot per 


T’ = steam temperature deg. Fah., 
and @ = wall surface temperature deg. Fah. 
They used revolving brushes and scrapers to keep the condensing 
surface free from water particles. Using their limiting value for 
the rate of condensation, and assuming it to be applicable to Mr. 
Donkin’s steam engine tests, the results obtained are given in 
column 14, Table I. 


TABLE I, 
‘ : No steam in Steam in all 
Conditions of test. jackets. jackets, 
Cut-off, stroke 's ss 
Steam pressure, lb. per square inch abs. 65 
Condenser pressure, Ib. per square inch abs 24 09 
Revolutions per minute 220 216 
Percentage of steam present, cut-off 37°4 55°4 
» + Re release 60°4 86°3 
missing, cut-off 62°6 446 
* S. ee release 39°6 13°7 
Per cent. decrease in missing steam, cut-off 
to release 0 xn'9 
Temperature of cylinder wali at inner hole, 
deg. Fah. Ske wes ec ce ae a 284 
Walls colder than initial steam, deg. Fah. 42°0 140 
Average rate of condensation, lb. per square 
foot per hour to account for whole of missing 
quantity at cut-off .. .. ai ie 217 
Rate of condensation, Callendar and Nicol- 
a 45 


son’s .imiting value, Ib. per hour .. P 
Lieut -Colonel English and Mr. Donkin have made condenser 
experiments witu short cylinders of cast iron, with both smooth 
and rough surfaces.t The temperature of the metal was measured 
by mercury thermometers in drilled holes, with mercury contact 
between the thermometers and the metal. From their results I 
find that if the rate of condensation is expressed by R x (T — @) 
B.Th.Us per square foot per second, the values of R with smooth 
surfaces vary from about 0-3 to about 0-6 when (T — 86) varies 
from about 12 deg. Fah. to 28 deg. Fah. respectively. With rough 
surfaces R appears to vary from about 0-2 to 0-3 when the value 
of (T — @) varies from about 22 deg. Fah. to 40 deg. Fah. In all 
their experiments the steam temperature was about 232 deg. Fah., 
and the condensed, steam was simply drained away. The chief 
objection to their results ie that the condensing cylinders were too 
short being only 2¥in. long, but the rates of condensation were 
evidently much below the limiting value given by Callendar and 
Nicolson, 

Dr. Mellanby has experimented on a cast iron cylinder about 
24in. long having thermometers inserted in drilled holes in the 
metal, In these experiments the steam was allowed to rush past 
the condensing surface with a high velocity, so that the amount of 
steam actually condensed was only a small proportion of the steam 
passing through. For the present purpose it is sufficient to state 
that the values of R obtained are of the same order of magnitude 
as those calculated from English and Donkin’s experiments, in all 
cases being below the limiting value of Callendar and Nicolson. 

Again, Dr, Stanton, in his paper on ‘“‘The Efficiency and 
Design of Surface Condensers,”$§ states that from actual 
determinations of the difference of temperature between steam 
and metal surface in surface condensers it would seem that the 
rate of condensation of low-pressure steam on the tubes is con- 
siderably less than the limiting value given by Callendar and 
Nicolson, whether due to reduced density or to the difficulty of 
the access of the steam to the centre tubes. 

Table II. gives results of a test made by myself on a small high- 
speed surface condenser at the Glasgow and West of Scotland 
Technical College. There are two concentric tubes with a jin. 
space between them for the water flow, the steam being inside the 
inner tube and outside the outer tube. The average condensation, 
96°6 Ib. per square foot per hour, was the maximum obtained ; to 
get a higher condensation with the same steam temperature would 
require still higher water velocities. 

It is usually assumed that the greater part of the surface 
thermal resistance in condensers is due to a water film between 





Institution of Mechanical Engineers, January, 1895. 
t British Asso iati n, Toroute, 1897. 
+ ‘Transmission of Heat from Surface Condensers through Metal 
Cylinders,” Institution of Mechanical Engineers, November, 1896. 
§ lustitution of Civil Engineers, Vol. cxxxvi., 1898-99, Part II. 





the steam and tHe metal, and no doubt this is more or less 
true. Messrs, English and Donkin were able to see the condensa- 
tion going on in their condensing apparatus, and it would per- 
a be well to give their statement as to the apparent process. 
7 ‘rom careful observations made in all the trials, the authors 
consider that it was not possible to trace the slightest appear- 
ance of cloudiness or mist, or of water suspended in the body of 
the condensing steam. . . . No drops appeared to e<ceed about 
}in. diameter ; and after any drops had run down the wall its path 
appeared dry. The formation of a network of particles or 
globules of water, too small at first to be separately distinguished, 
was next seen covering the same path. These gradually increased 
in size to about y4zin. diameter, when they ran together, coalescing 
in irregular shapes until they ran down the wall, or were dragged 
down by the larger drops.” 


TABLE II, 





Area of condensing surface, square feet. . 2°5 

Inlet steam temperature, deg. Fah... .. .. 229 

Steam temperature in cc , deg. Fah, .. 212 

ae ch seppnn” mp ack OE ee Ee ee ee Atmospheric 
Outlet i 1 steam perature, deg. Fah... 181 





Steam condensed per square foot perhour .. .. .. 96°6 


Cooling water, inlet temperature, deg. Fah. . 51°1 

re » Outlet temperature, deg. Fah. 115° 

> » ™meantemperature,deg. Fah. .. .. 83°5 
Velocity of cooling water between the tubes, feet per 

OI a SS hs ee ea oa x 
Steam temperature - mean water temperature, deg. { 212 - 83°5 

Ais ais RES ee Moan ee eed twa nae = 128°5 


It would appear therefore that no experimenter has yet suc- 
ceeded in getting a greater rate of condensation than the limit- 
ing value given by Callendar and Nicolson, and a comparison of 
columns 13 and 14 of Table I. shows what a considerable discre- 
pancy there is between Mr. Donkin’s calculated rate of condensa- 
tion in his engine cylinder and that given by Callendar and 
Nicolson’s limiting value. 

When steam is condensed the latent heat given up must be 
transferred from the steam to the condensing surface ; there is 
hardly any dispute about that. Therefore, steam condensing on 
the walls of a steam engine cylinder during admission must give 
up heat either to the metal walls or to a film or body of water in 
contact with the walls. In an ordinary steam engine, whatever 
the cyclic temperature fluctuation at the inner wall surface may 
be, the cyclic temperature fluctuations in the metal at compara- 
tively small distances from the inner surface are very small. The 
heat absorption by the metal due to any possible eyclic fluctuation 
of the surface temperature under ordinary conditions can be caleu- 
lated, and it is generally found that it cannot account for more 
than a small part of the usual missing quantities. Messrs. Callen- 
dar and Nicolson** made direct experiments on the cyclic 
temperature fluctuation of cylinder walls, and found that they 
were comparatively small but indep2ndent of their measuremeats, 
the surface temperature fluctuation must be comparatively small 
under ordinary conditions, because it is nearly always found that 
the average wal] temperature is much higher than the time mean 
cylinder steam temperature. It is therefore not likely that the 
metal walls themselves account for more than a small proportion 
of the missing quantity. This has been recognised by many 
believers in large initial condensation, and they then try to account 
for the missing quantity by saying that most of the latent heat is 
absorbed by water in the cylinder, either as a film on the walls or 
a body of water lying in the cylinder. Bearing in mind the fact 
that water on condenser walls is supposed to offer a high resist- 
ance to the passage of heat, how can water in the engine 
cylinder absorb heat with the enormous rapidity which has to be 
assumed to account for the missing quantity? Surely the thermal 
conductivity of water in the two cases is practically the same. 
It has to be admitted that there might be some disturbance of 
any water film or body of water by the entering steam at admis- 
sion, but such disturbance cannot be great if steam is condensing 
on the water film, and would not in any case be sufficient to 
account for the immense difference between actual condenser rates 
of condensation and the assumed rates in the engine cylinder. 

In conclusion, then, I may state that those who accept initial 
condensation as accounting for all or most of the missing quantity 
must be prepared to prove that the rate of condensation in an 
engine cylinder is enormously greater than in any type of surface 
condenser yet constructed. It is often assumed that those who 
support valve leakage theories as accounting for most of the miss- 
ing quantity have a great deal to prove. Is there really any 
experimental evidence to support the theory of large initial con- 
densation in steam engine cylinders ? R. Royps. 

Glasgow, June Ist. 





PIONEER ENGINEERING AND SURVEYING. 

Srr,—There are three methods of measuring straight lines with 
a theodolite, without chaining the lines, in open country where 
unobstructed long sights are obtainable, that often prove service- 
able when rapid results of approximate lengths rather than exact 
measurements are required. One or other of them is particularly 
useful when measuring lines, for instance, in such country for 
flying levels and preliminary estimates for lines of communication. 
These methods are described as follows, without entering into 
extraneous details. 

(1) The first, suitable especially for long lines and a clear atmo- 
sphere, requires no calculation beyond, if necessary, the inter- 
polation of the value to seconds of arc between consecutive 
natural cotangents of minutes. For short lines, however, this is 
not necessary. The engineer at the theodolite sends out to the 
point, the distance to which from the theodolite station is 
required, an assistant or two with a 100ft. chain or steel tape and 
a couple of perfectly straight ranging rods with flags attached. 
Arriving at the spot, the assistant plants one rod in the survey line 
and places the other 100ft. from it at right angles to the line, 
taking care that the measurement is correct and the rods are 
truly plumb. The engineer then observes the angle subtended 
by the rods, and looking out this angle in a table of natural 
cotangents, and moving the decimal point of the cotangent two 
places to the right, reads at once the number of feet the distant 
station is from that under the instrument. 

It will be observed that the differences between consecutive 
minutes in natural cotangents are much greater for small angles 
than for larger ones. For instance, an angle of 0° 57’ would 
give a distance of 6030°58, say, feet, while 0° 56’ and 0° 58’ 
give 6138°29 and 5926°59 or differences of 107°71 and 103-99 
respectively ; whereas, ignoring decimals of a foot, either 11° 18’ 
or 11° 19’ would give a distance of 500ft. If angles can be read on 
the instrument used therefore closer than minutes—and a bin. 
theodolite can be read usually to 30” and a 6in. to 20”—the differ- 
ence in a minute must be proportioned to the seconds in long lines, 
should such be recorded. For greater accuracy the subtended 
angle in long lines should be repeated in the usual way. 

It is obvious that for shorter lines an offset of 10ft. instead of 
100ft. may be taken, in which case the distance would be given by 
moving the decimal point of the cotangent one place to the right. 

(2) The second or tacheometric method is similar to the first 
with regard to the supply of theodolite, rods, and steel tape, 
which should be graduated to tenths of a foot, but in this case 
the distance is read off on the tap2 by the assistant, and no tables 
are required. The assistant goes out as before with the rods and 
tape and places one of the former in the survey line. The engi- 
neer then sets his theodolite on this, and turning an angle 
of 34° 30”, or 34’ 20” if possible, signals the assistant to take 
the second rod into that lie, the latter taking care that he plants 
it at right angles to the first, or survey, line. The assistant then 
carefully measures and records the distance between the two rods 
in feet and decimals to two places. This number converted into 
an integer will give the distance, since an angle of 34’ 20’—or 
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accurately, to the tenth of a second, 34’ 22-6”—subtends a 
right-angled off-set of lft. at a distance of 100ft., the natural 
cotangent of that angle being 100. Thus if the distance between 
the rods is 31 25ft. the length of the line would be 3125ft. 

(3) In the third method, which can only be used in calm weather, 
known as the ‘‘subtense method ”—in which category the first 
mentioned above is also included—the assistant takes forward a 
wooden bar on which are fixed two dises a certain and constant 
distance apart. This is placed in a horizortal position at the 
objective point at right angles to the line of sight by means of a 
tripod or trestles, so. that its centre will be on the line, the bar 
being about 44ft from the ground. The engineer now observes 
the le subtended by the discs and ascertains the distance by 
‘circular measure”; that is, since there are—to two places— 
3437-75 minutes in a unit of circular measure, or radian, the 
distance in feet will equal that number divided by the subtended 
angle in minutes when the dises are lft. apart. One foot, how- 
ever, is inconveniently close for long sights, hence 10ft. is 
usually chosen ; but any suitable distance can be used provided 
the altered dividend is 3437-75 multiplied by the number of 
feet the discs are apart, centre to centre. Thus if the discs 
are 10ft. apart the dividend would be 34777-5; if 4ft. apart; 
13751, and soon. The bar should be made of well-seasoned pine, 
— to a square cross section of lin. or 1}in., and the discs 
may made of circular pieces of stout tin—with their edges 
turned up to stiffen them—each painted black and white in 
alternate quadrants, with the line dividing two semicircles placed 
in line with the supporting bar. Discs 8in. in diameter can be 
comfortably seen through the telescope of a 5in. theodolite in 
clear weather at a distance of 7000ft. te a survey in India, where 
the sights were long, discs 12in. in diameter 20ft. apart were used, 
and the distance obtained by multiplying the cotangent of half 
the subtended angle by ten. This is, of course, on a par with the 
first method mentioned above. Otherwise the distance might have 
been found by dividing the number 68755 by the whole subtended 
angle in minutes. 

If the country is undulating or broken, and there is much 
difference of level between the stations, the observed distance 
should be multiplied by the cosine of the angle of elevation or 
depression to obtain the true horizontal distance. Or if levels 
have been taken at the theodolite stations, the square of the 
difference of level of consecutive stations, if not too great, divided 
by twice the observed distance will equal the difference to be 
deducted from the latter to give the horizontal distance. An 
angle of inclination of 2° 33’, or a difference of. level of 44ft. in 
100, makes a difference in length of 1 in 1000, while 8° 6’, or 
14ft. in 100, makes a difference of 1 in 100, te be deducted from 
the slope distance. 

June 2nd. H. C. L. 





THE RESISTANCE OF AIR. 


Str,—I regret that in my former letter I used a term which 
neither M. Eiffel nor Lieut. Gheury understood. With your per- 
mission I will endeavour to explain it. 

The motion of a body through air or water causes a motion 
in the surrounding particles If the velocity of the body 
is accelerated the particles also are accelerated, and thus a 
given force acting on the body produces a different acceleration to 
that produced on the body in vacuo. The effect is the same as if 
the mass of the body were increased. The increased mass is 
termed the “virtual mass” of the body. In the case of the 
Greyhound the late Mr. W. Froude found that the “virtual” 
mass was 20 per cent. greater than the actual mass. 

This effect must enter somewhere into the equation of motion of 
an accelerated body. If it is not taken account of by using the 
‘‘ virtual ” in place of the actual mass, it must enterinto the term 
involving the resistance, and must be allowed for in obtaining the 
value of K in the term K V2. It was, I think, Didion who in his 
formula for the resistance of air to p'ates introduced two terms, one 


in V2 and one in d 7 thus allowing for this effect. 

Lieut. Gheury and M. Eiffel think there is no analogy between 
the motion of bodies in air and in water. If the results of experi- 
ments made for a square plate inclined to the direction of motion 
—the case Lieut. Gheury instances—for both air and salt water 
be compared it is found that the curves of normal pressure plotted 
to a base of angles of inclination are exactiy similar, and the 
pressures are in the ratios of the densities of the two media, viz., 


1 to 830. Dr. Zahm’s experiments also show that the skin resist-, 


ance of thin planks moving in air follows the same law as in 

water, the resistances being again in the ratio of the densities. 
There thus appears to be a veryclose analogy in the two cases. 

If this be assumed, the “‘ virtual mass ” of a square plate 1 square 

Py 

550 say 4 lb., and 

Panels d th stively 

3 square feet in area a say 2}1b., and these are respectively 


2 per cent. and 10 per cent. of the heaviest slider—10 kilos. 
—in M. Eiffel’s experiments. For larger plates or for lighter 
sliders the percentage will be more. ae : 
I am well acquainted with the fact that the limit of error in 
such experiments is comparatively large, but it should be at 
least within 10 per cent. If Lieut. Gheury will turn to his article 
he will find there the variation of K for a rectangle a = 46 for 
areas of -67 and 1-34 square feet is only 1-4 per _cent., and the 
variation of K for square plates from -67 to 10-7 square feet is 
12 per cent. If the limit of error is anything approaching the 
latter percentage, it follows, I think, that the results given are of 
little use in showing the variation of K for different sizes of 
lates. = 
: Again K is said to vary from -0756 to -0737 between velocities of 
62ft. and 126ft. per second, that is, the variation is 24 per cent. 
If the limit of error is above this percentage, then it seems to 
me the results are of little use in showing the vuriation of K with 
the velocity. : ae 
From what has been said above, Sir, I think it mav be con- 
cluded that experiments made with plates moving with varying 
velocity during an experiment involve unknown forces which 
may throw some doubt on the results obtained. No such 
doubts can be thrown on the results obtained by long-armed 
whirling machines as used by Dines, Langley, Renard, Finzi 
and Soldati, and others, since the arms and plates are made 
tate with constant velocity. 
a the same time, no ya who reads M. Eiffel’s book or 
Lieutenant Gheury’s able summary can fail to appreciate the 
amount of thought and labour which must have been exercised 
by M. Eiffel in carrying out and interpreting these experiments. 
In conclusion, Sir, I hope 1 have made myself clear, and that 
the great amount of space which this letter requires will not be 
thrown away. A. W. JOHNS. 


foot in areamoving in air will be approximately 


SQUARING THE CIRCLE. 


Srmr,—Allow me to refer to this subject once more. Your corre- 
spondent who was good enough to examine my proposition and to 
furnish the mathematical proofs of their correctness, asks what is 
the utility of representing the circumference of a circle ina straight 
line. Quite so. But since the solution of the problem how to 
square the circle depended on the construction of a line equal 
in length to a quarter of the circumference, I had to show how it 
would be found. Squaring the circle has been held an im- 
possibility, on a par with the notion of a perpetuum mobile, and 
therefore, apart from any practical utility, proving the contrary 
was a matter of considerable interest. I have seen solutions 
coming very near the truth but mine is the first, I believe, that is 
no approximation but the exact mathematical truth. eee 

3rd June, E. L.8, 
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A NEW COPYING LATHE. 


AN improved copying lathe, possessing several special 
features, has recently been designed and put upon the market 
by A. Ransome and Co., Limited, of Newark-on-Trent. It is 
illustrated in the above engraving, and a drawing showing 
the general arrangement is also given below. The machine 
is intended for shaping spokes, gun stocks, adze, pick, or 
ha mmer handles, and other similar articles to a pattern, and 
we are informed that it will shape forty to sixty spokes of 
ordinary length in an hour. The lathe is usually made to 
take in pieces up to 3{t. 6in. long, but it can be arranged for 
greater lengths if desired. The iron pattern and the piece to 
be shaped are held parallel to each other between centres, 
and they are made to rotate by a self-acting motion, so 
arranged that both the pattern and the piece to be shaped 
move at precisely the same speed and in the same direction. 
As the iron pattern revolves, it acts upon a hardened steel 
roller, attached to the oscillating frame, which carries the 
cutter head, thus causing it to advance and retire in con- 
formity with the shape of the pattern. The result is the 





bolt, which holds it firmly in any required position. Both 

| pairs of centres driving the work being shaped and the iron 
pattern are made of hardened steel, the former being shaped 
so as to hold the wood very firmly without splitting it. 

The cutter block and dummy roller are carried on a wrought 
steel frame specially designed to combine sufficient strength 
with the minimum amount of weight, and thus to admit of 
a rapid reciprocation. The frame is swung from strong 
brackets on the travelling saddle, and is vibrated by the 
dummy, against which it is held in position by a long adjust- 
able spiral spring placed under the bed. The cutter block is 
capable of being readily adjusted to the dummy by a square 
thread screw and hand wheel placed in a convenient position 
for the operator in front of the machine. The travelling 
saddle has a long length of bearing surface, and is fitted 
with an adjustable gib and set screw for taking up wear. 
The dummy or pattern is of iron, and it is ground toa smooth 
surface and runs in a hardened steel centre. 

The saddle is made to travel along the bed by means of a 

square thread screw, on the end of which is keyed a bevel 
driving wheel of large diameter. This wheel may be rotated 
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DETAILS OF COPYING LATHE 


wood is cut to the precise form of the pattern. The head- 
stock carrying the mandrils, which operate both the piece to 
be shaped and the iron pattern, are made in one casting, 
which is securely bolted to the bed. These steel mandrils 
are driven by a special spiral gear from a shaft at right angles 
to them. A friction pulley slides on this shaft, receiving 
power from a friction disc, driven by a belt from an over- 
head countershaft. A special feature of this machine is that 
by means of levers the position of the friction pulley in ques- 
tion can be instantly altered, and the number of revolutions 
per minute of the mandrils increased or decreased according 
to the diameter and the class of timber being operated on, 
without the necessity of stopping the machine. This is a 
considerable advantage, especially when working on such 
work as spade handles, gun stocks, &c., in which the sections 
or diameters on the same piece often vary considerably. 
Special ball thrust washers are provided where necessary to 
reduce the friction of the spiral gear to a minimum. 

The back centres for carrying both the wood to be shaped 
and the iron pattern are fitted to one casting, which is 
rea@ily shifted laterally along the bed to accommodate articles 
of different lengths. Each back centre is fitted with a | 
separate hand wheel and screw, and is set fast by a clumping 


in either direction by means of two small bevel frictions 
keyed on a transverse shaft, which enable the machine to 
| cut in both directions, and the time lost in returning the 
| carriage after each cut is avoided. The rate of advance of 
| the cutters can easily be varied by means of a pair of three- 
| speed cone pulleys, according to the nature of the work or 
size of the article being shaped. By a simple arrangement 
the machine after shaping a piece throws the traversing 
| machine out of gear, thus causing it to stop without any 
| attention on the part of the operator. The bar carrying the 
automatic stop motion is fitted with a controlling handle, 
| for starting it, this being placed-in front of the machine. 
| The cutter block is of new and improved design, and is fitted 
| to a spindle made of special steel revolving in ball bearings, 
and provided with a setting-up screw for taking up end 
| thrust. The cutters are driven from an overhead counter- 
| Shaft with a long drum, to allow of the belt travelling to the 
| full length that the machine will shape. The high speed at 
| which the cutters are driven is said to enable them to turn 
| out very perfect work. If desired machines of this type can 
be made to turn out two or more spokes at one operation. 
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_THE NEW GOVERNMENT BUILDINGS, 


JUST as great inconvenience had in years past been ¢ 
rienced by the officials of the War-office through the vate 
departments being housed in detached buildings, so the 
Education Department and the Local Government Board 
have suffered from detached or semi-detached existerce but 
the new splendid buildings erected at the corner of Whitehall 
and Great George-street will bring under one roof the various 
branches of the latter bodies and remove this incony, nience 

The buildings were designed by the late Mr. James Brydon, 
F.R.1.B.A., at an estimated cost of £700,000, and were 
begun in 1900. A somewhat pathetic coincidence attaches 
to the fact that Mr, Young, who designed thenew War-offigg 
only lived to see his masterpiece rising above the ground, 
while Mr. Brydon died while the foundations of his were yet 
being laid. ‘The completion of the work was entrusted to Sir 
Henry Tanner, I.8.0., F.R.I.B.A., the Principal Architect to 
the Commissioner of Works. Externally, practically no 
alterations were made, but a new storey, which is not visible 
from thestreet, was added to house arefreshment department: 
and the heating arrangements were considerably modified. 
The present buildings are but a portion of the structure 
which will ultimately fill the site. The style is Huglish 
Renaissance, and the portion completed covers three acres 
leaving two acres to be hereafter built upon. The feature in 
the whole design which at once fixes the attention is a great 
circular courtyard, 160ft. in diameter, which, however, is at 
present incomplete. . The remaining portion will be made up 
by the future buildings, when there will be archway 
approaches from Great George-street and Charles street. The 
exterior is of Portland stone, supplied by the Bath Stone 
Firms, Limited; the sculpture in the pediment is the work 
of Mr. Bertram MacKennal, that on the bridge is by Mr. 
Paul Montford, while the spandrils are by Mr. Frith, who 
has also, with Messrs. Daymond and Sons, executed the 
carving. 

In the present building there are five hundred rooms, and 
these will be occupied by five hundred officials of the Local 
Government Board and one thousand officials of the Educa. 
tion Department, while the building still to be erected js 
intended for the rapidly growing staff of the Board of Trade, 
A handsome bridge supported by three arches connects the 
new building with the Home-office. 

The Local Government Board will occupy the portion of 
the building facing Great. George-street and Parliaient- 
square, while the Education Department will occupy the 
remainder. The interior of the building is somewhat p ainly 
designed. The principal decorative effect is obtained by the 
use of Mazzano marble for the staircases and entrance halls. 
There are two rooms devoted to deputations, which have 
received ornate and effective treatment, including marble 
columns and heavy panelling. 

The alteration mentioned as having been made in the 
heating department consists in the substitution partially of 
a steam system for the open fire arrangements of the designer, 
though the latter has been retained in the lower and more 
important rooms. 

The principal items of engineering interest consist of four 
Lancashire boilers, 28ft. by 7ft. 6in., and a smaller boiler of 
Cornish type, 18ft. by 5ft., for use in summer; these boilers 
were supplied by Messrs. Adamson, and the setting carried 
out by H. Windsor and Co., whilst for protection against fire 
a No. 3 Ellington hydraulic injector has been put in by the 
Hydraulic EK: gineering Company. There are four passenger 
lifts and two hydraulic goods lifts, and a number of small 
electric service lifts constructed by Messrs. R. Waygood and 
Co., Limited, with the exception of the ash or coal platform, 
which was supplied by the Easton Lift Company. The whole 
of the engineering work has been executed under the direction 
of the Chief Engineer to the Commissioner of Works—Mr. 
E. G. Rivers, I.8.0., M. Inst. C.E. 
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THe INsriruTION or Gas ENGINgERS.—The annual general 
meeting will be held on Tuesday and Wednesday, 16th and 17th 
June, at the Institution of Mechanical Engineers, Storey’s-gate, 
St. James’-park, Westminster, and on Thursday, 18th June, in the 
Congress Hall of the Franco-British Exhibition, Shepherd’s Bush. 
The programme, &c., will be as follows :—Address by the Presi- 
dent, Mr. W. Doig Gibb. Papers:—‘‘ Co-partnership,” by Sir 
George Livesey, of London ; ‘‘The Extraction of Cyanides and 
Manufacture of Yellow Prussiate, by the Davis-Neill Process at 
the Linacre Gasworks, Liverpool,” by Mr. Edward Allen, of Liver- 
pool ; ‘‘ Refractory Material,” by Mr. Frederick J. Bywater, of 
‘*Recent Experience with the Dessau Vertical 
Retorts,” by Mr. A. F. P. Hayman, of Berlin ; ‘ Description of 
the New Gasworks at Valby, Copenhagen,” by Mr. J. 0. V. 
Irminger, of Copenhagen; and ‘‘Continuous Carbonisation in 
Vertical Retorts,” by Mr. H. W. Woodall, of Bournemouth. A 
lecture on “‘ The Cumbustion and Thermal Decomposition of Hydro- 
carbons ” will also be given by Professor William A. Bone, D.Sc., 
F.R.S., of Leeds, on Wednesday morning, 17th June. 


THE INCORPORATED MUNICIPAL ELECTRICAL ASS0CIATION.— 
The thirteenth annual convention of the Incorporated Municipal 
Electrical Association will be held at Nottingham from June 30th to 
July3rdinclusive. Onthe Tuesday, June30th, at10.30a.m., a meet- 
ing will be held at the University College, when, after fry tes m by 
the Mayor and the Sheriff, the presidential address will be delivered 
by Mr. Herbert Talbot, chief electrical engineer, Nottingham. 
The following paper will then be read and discussed :—‘‘The Ex- 

riences of 2 Convener in the Establishment of an Electricity 
Jndertaking,” by Bailie Wightman, convener of the Electricity 
Committee, Govan. In the afternoon special cars will leave the 
Mechanics’ Hall for the Trent Bridge car shed and repair shops, 
and will later take the members to the St. Ann’s power station. 
The power stations and car sheds will be open for inspection at ll 
times during the convention. On Wednesday, July Ist, a day 
excursion will be made to Dovedale. On the Thursday, July 2nd, 
the annual general meeting will be held at 10 a.m. at the Univer- 
sity College, when the officers for the year will be elected, and 
other business transacted. At 2.30 p.m. a meeting will be held at 
the University College, when the following papers will be read and 
discussed :—(1) ‘‘Some Considerations on the Design of 4 
Generating Station,” by Mr. H. Richardson, chief electrical 
engineer, Dundee ; and (2) ‘‘The Reconstruction of an Electric 
Lighting Scheme,” with observations on the working of a com- 
bined steam and water-power plant, by Mr. C. M. Shaw, chief 
electrical engineer, Worcester. The Association dinner will be 
held at the Exchange Hall, Nottingham, at 7.30 for 7.45 p.m. On 
Friday, July 3rd, at 10 a.m., a meeting will be held at the Univer- 
sity College, when the following papers will be read and discussed : 
—(1) ‘ Raviating Current Accumulator Sub-stations,” by Mr. A. 
M. Taylor, assistant electrical engineer, Birmingham ; and (2) 
‘*The Work and Equipment of a Testing and Standardising De- 
partment,” Mr. H. A. Ratcliff, superintendent of the testing 
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sIX-COUPLED TANK LOCOMOTIVE, NORTH-EASTERN RAILWAY 


MR. WILSON WORSDELL, M. INST. C.E., GATESHEAD, ENGINEER 








TANK LOCOMOTIVE, NORTH-EASTERN 
RAILWAY. 


IN our issue of April 3rd last we gave an illustration and 
description of one of a new type of six-coupled tank locomo- 
tives which Mr. Wilson Worsdell has recently introduced for 
service on the heavy inclines between Scarborough and 
Whitby. It will be remembered that in the locomotive 
which we illustrated—No. 686—there was an extended smoke- 
box. We understand that this form of smoke-box was not 
quite so successful as had been anticipated, and it was 
decided to make the boxes of the remaining engines of the 
series of the ordinary length. This was done. The 
engraving above shows engine No. 695, which, with this ex- 
ception, is similar in all respects to engine No. 686. We 
gather that the change has brought about beneficial results; 
and, in addition, the appearance of the locomotive has been 
much improved. 


ELECTRIC INCANDESCENT LAMPS. 


A RECENTLY issued bulletin, compiled by Mr. T. H. 
Amrine, of the University of Illinois Engineering Experi- 
ment Station, deals with comparative tests of carbon, metal- 
lised carbon, and tantalum filament electric lamps. It gives 
the results of tests made by Mr. Amrine upon these lamps, 
with the view of bringing out the good points of each lamp, 
together with other facts that should help in the selection of 
the proper type for any particular purpose. The lamps chosen 
for the tests were selected from a lot of 100 of each type of 
lamp. The carbon lamps were rated by the manufacturer at 
25 candle-power at 110 volts, with an efficiency of 3°1 watts 
per candle. The metallised filament lamps were rated at 
50 watts at 110 volts, no mention being made of candle-power 
on the label. The tantalum lamps had a rating of 22 candle- 
power at 110 volts. Some interesting information is given in 
the early part of the bulletin concerning the electrical charac- 
teristics of these lamps, but this portion of the report is not 
to be regarded as so important to the user as some of the 
later sections. Life tests were made of the three kinds of 
lamps under two different conditions. Ten lamps of each 
kind were put through the life and efficiency test upon a 
steady well-regulated voltage supplied by a battery. The 
battery was kept floating across nearly constant voltage 
mains, and a large rheostat was put in series with the lamps 
with which to make the finer adjustments by hand. The 
maximum variation is given as not more than one volt and 
the greater portion of the time the voltage was as nearly con- 
stant as the portable voltmeter used would indicate. This 
was designated condition A, and represents the best condition 
under which the lamps would ever be operated in practice. 
The same number of lamps were tried under adverse condi- 
tions—labelled B.. A badly fluctuating alternating current 
was supplied to them. In the 800 hours of the test under 
condition A only three lamps were lost. Two of these were 
tantalum lamps, and of these one failed by the breaking of 
the glass stem by the leading in wire, probably due to the 
expansion of the latter. The other failed in thirty hours, 
probably on account of a fault in the filament. It was 
repaired, and it then ran at a high candle-power for a short 
time and eventually burned out. The failure of the third 
lamp, which was one of those with a metallised fila- 
Ment, was, we are told, due to the fact that the filaments 
became crossed in placing the lamp inthe socket. Naturally, 
it burned at a very high brilliancy until the lamp could be 
removed from the socket and the filaments uncrossed. 
When this was done and the lamp returned to its place it 
burned out in a very short time, this being due, no doubt, 
to the weakening of the filament while at the high 
temperature. 

_ The operation, under condition B, showed less uniformity 
in the case of all the lamps, and a great increase in failures 
during the 800 hours of the test. 
burned out before the test was ended, however. Five of the 
tantalum and eight of the metallised filament lamps failed 
during the 800 hours of burning under this condition. This 
comparison is taken as showing the great superiority of the 
old style carbon lamp on poorly regulated circuits, as far as 





reliability is concerned. The first two tantalum and the first | 


two metallised lamps that failed did so early in their life, and 


the failure is attributed to mechanical defects in the fila- 
The failures due to natural causes commenced after | 
about 400 hours in the case of the metallised lamps and at | 


ments, 





Only one carbon lamp | 


about 550 hours in the case of the tantalum lamps. The | 


poor showing of the metallised filament is remarked upon as | 








being striking, and even poorer than the tantalum, which 1s 
not claimed to give good life on alternating-current circuits. 
The combination of poor regulation and vibration seems to 
be very detrimental to it. 

As regards candle-power maintenance and change of 
efficiency, the carbon lamp, .under condition A, was found to 
start out with a high candle-power, which was found to 
increase rapidly for the first fifty hours or so, and then to 
decrease steadily for the remainder of the test. The candle- 
power of the tantalum lamp was found to rise very rapidly 
for the first 20 hours of the test, then more slowly until the 
end of the first 100 hours, after which it decreased more 
slowly till, at the end of 400 hours, its candle-power was still 
greater than that of the carbon filament lamp. 

The metallised filament lamp changed less than either of 
the others. Its candle-power increased during the early 
period of burning, remained almost constant for a time, and 
then decreasei slowly during the remainder of its life. It, 
moreover, changed no more in efficiency than it did in 
candle-power. The carbon filament lamp changed rapidly, 
becoming less and less efficient as compared with the metal- 
lised filament lamp. The tantalum lamp became relatively 
more and more efficient than the metallised lamp during the 
first 250 hours; it was then found to tend to drop off and 
approach it in efficiency. 

When operating under condition B the changes in candle- 
power and efficiency were found to be much the same, except 
that they occurred more rapidly. The carbon filament lamp 
in this case started out with the highest candle-power, but 
after 500 hours of burning it had the lowest. Its decrease in 
efficiency was found to be correspondingly rapid. Under 
condition B the tantalum lamp no longer became less 
efficient relatively to the metallised lamp as the period of 
burning increased, as it did under condition A. 

From these tests Mr. Amrine comes to the conclusion that 
for very low prices per kilowatt-hour for power the carbon 
lamp working under condition A is the most economical, on 
account of the small number of burn-out and the low cost of 
the lamps. For costs of power from 4d. to 1d. per kilowatt- 
hcur the metallised lamp was found to give the lowest cost, 
while for all higher prices of energy the tantalum lamp gave 
the best economy. Under condition B the relative perform- 
ance did not change a great deal, though, on account of the 
large number of burn-outs with the metallised lamp, at no 
time did it give the most economical results. Mr. Amrine 
says these results seem to show that so far as economy of 
operation goes, the metallised lamp has practically no field 
in incandescent lighting. From the standpoint of cost of 
renewals, it cannot compete with the carbon or tantalum 
lamp, especially on poorly regulated circuits, and where 
there is vibration or rough usage. In cost of power 
consumption the carbon lamp leads for very low costs 
of power, and the tantalum for higher costs of energy. 
The metallised lamp, according to this report, seems to have 
a narrow field upon very well regulated circuits, where the 
cost is between 1d. and 14d. per unit. In the matter of 
efficiency alone, this test, as well as all other tests which 
have been made with these lamps, shows conclusively that 
the metallised lamp is much superior to the carbon and the 
tantalum is much superiortothemetallised. The difference be- 
tween 3'1 watts per candle-power and 2 watts per candle-power, 
about 28 per cent., is sufficient to outweigh almost all other 
considerations. It means that a 20 candle-power metallised, 
or @ 22°5 candle-power tantalum lamp, can be operated with 
the same amount of energy as a 16 candle-power lamp. 
Since for very low costs of power the carbon lamp gives the 
best economy, Mr. Amrine is of opinion that it would not 
pay for persons who generate their own current to change 
from carbon to the higher efficiency lamps, because in this 
case either the cost of power is low, or else the fuel bill, the 
only item in which there would be a saving by using high 
efficiency lights, is not large compared with the other 
expenses, such as attendance charges, taxes, and interest. 
When the cost of energy is high, however, as it is in most 
cities, the tantalum lamp would be the best to use. It has 
been shown that with regard to the maintenance of candle- 
power and efficiency the newer lamps make by far the 
best showing, the two being almost the same in this respect. 
The metallised and tantalum lamps have a drop of 20 and 19 
per cent. in candle-power in 1000 hours under condition A, 
while the carbon lamp drops 32 per cent. in the same time 
and under the same conditions. The change in efficiency for 
the three lamps is in about the same proportion. Comparing 
the lamps upon the basis of average life to 80 per cent. of the 
original candle-power, which is standard for the carbon lamp 
under condition A, the following results are obtained :— 


Carbon lamp, 400 hours; metallised lamp, 780 hours; and 
tantalum lamp, 820 hours; and under condition B the hours 
are 225, 350, and 350 respectively. This method of com- 
parison is, if anything, unfair to the higher efficiency lamps, 
because, owing to tkeir higher first cost, the failing point 
should be after the lamps have réached a candle-power 
considerably less than 80 per cent. of the original. It 
serves, however, to show the superiority of the newer lamps 
in this respect. ; 

Among other things, the bulletin deals with the suscepti- 
bility to voltage variation, and mention is made of the fact 
that upon poorly regulated feeders, or at the end of long 
feeders that are sometimes heavily loaded, the metallised and 
tantalum lamps will give a rauch more uniform and pleasing 
light than the sensitive carbon lamp; this, of course, is well 
known. Finally, the bulletin deals with the ability to with- 
stand rough usage. In this respect the carbon lamp stands 
supreme. The filaments of both the metallised and the 
tantalum lamps are easily broken, especially after they have 
been in use for some time. 





COPPER WIRE. 


A NEW system of producing copper wire in one operation 
from crude copper, such as Bessemerised copper bars, has been 
invented by Mr. Sherard Cowper-Coles, of Grosvenor Man- 
sions, Victoria-street, Westminster, S.W. This process 
consists in electro-depositing copper on a revolving mandril 
at a critical speed. This speed is originally determined by 
rotating a cathode in the form of a cone, and that portion 
which produces the smoothest and toughest deposit is said to 
have revolved at the critical speed for the condition under 
which the copper was deposited. It is claimed that very 
dense copper is produced which is of considerably higher 
tensile strength than can be obtained by the ordinary process 
of annealing and drawing or rolling. 

The theory of the process is that copper electro-deposited 








crystallises at right angles to the surface on which it is 
deposited. This fact has been turned into account by 
making a spiral groove—which must be V shaped, as shown 
in the accompanying engraving—on the mandril, so as to 
cause the crystals to make a weak line of cleavage. If the 
scratch is rounded at the base the crystals form radially, and 
no weak line of cleavage is formed. Four or five miles of 
wire can be made on a mandril. The strip is simply un- 
wound and passed through a set of dies to remove the burr 
or fin and to form a round section. We are informed that a 
plant is now io the course of completion on the Continent for 
working this process on a large scale. 








THE ARGENTINE ARMOURED GUNBOAT 
PARANA. 


RECENTLY Sir W. G. Armstrong, Whitworth and Co., 
Limited, launched from their Elswick shipyard the armoured 
gunboat Parana, which is being built for the Argentine 
Government. In consequence of the shipwrights being on 
strike, the launching ways had been laid by apprentices under 
the direction of the foreman shipwright, and it is satisfactory 
to note that the vessel entered the water without any hitch 
whatever. The naming ceremony was performed by Sefiora 
Segunda M. de Montes, wife of Captain de Montes, who had 
charge of the construction of the ship. 

From an interesting speech delivered by Sir Andrew Noble 
shortly after the launching ceremony, it appears that the 
Parana has a length overall of 250ft.; length between per- 
pendiculars, 240ft.; breadth, moulded, 22ft. 3in.; depth, 
moulded, 14ft.; mean draught, 7f{t. 6in.; and displacement, 
about 1000 tons. Her armament will include two 6in. 
howitzers, six 3in. 50 calibre Q.F. guns, four 75 millimetre 
12 calibre land guns, and eight rifle calibre machine guns. 
The Parana and her sister ship the Rosario, besides having 
powerful armaments, are well protected for vessels of their 
class ; and, in addition to other protection, they will have an 
armour belt extending over the machinery spaces and maga- 
zines. It is believed that, combining as they do, such good 
offensive and defensive qualities, they will be the most power- 
ful vessels of their kind in existence. The Parana is the 
fourth vessel the Elswick firm has constructed for the 
Argentine Navy, the first being the 25de Mayo, a cruiser of over 
8000 tons, the second and third being the Nueve de Julio, of 
3500 tons, and the cruiser Buenos Ayres, of 4800 tons. In 
addition to these vessels, the allied firm of Ansaldo, Arm- 
strong and Co. have during recent. years constructed the 
armoured cruisers Garibaldi and Pueyrredon, each having a 
displacement of about 6750 tons. The armament for all 
these vessels was supplied from Elswick, and in addition, the 
firm has supplied the armament for other vessels of the 
Argentine Navy, including the first-class cruisers General 
Belgrano and General San Martin. The Parana has been 
specially designed for river service. Her draught is small, 
and she will have good maneuvring power. Special arrange- 
ments have been made to guard against the extreme heat to 
which the gunboats will sometimes be exposed on the great 
rivers of the Argentine, and ample provision has been made 
for keeping the ship cool throughout, and especially with a 
view to maintaining a comfortable temperature in the maga- 





zines and machinery spaces, 
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AMERICAN ENGINEERING NEWS. 


American Mining Congress.—The American Mining Con- 
gress bas as its purpose the advancement of mining and 
metallurgical industries, and more especially the establish- 
ment of a Department of Mines and Mining by the United 
States Government, the head of which would be a Cabinet 
Minister. Thus its aims are to a large extent political, and 
its organisation is also largely political. Membership is 
limited to persons actively associated with mining, but its 
annual meetings are of a very composite character, since 
delegates to them are appointed by governors of . States, 
mayors of cities, scientific associations, miners’ organisations, 
boards of trade and commerce, and other business organisa- 
tions. The United States Government have already done 
much mineralogical work through the Geological Survey 
Bureau, but there seems to be little demand for a Department 
of Mines. The recent colliery disasters have shown the need 
of governmental inspection and regulation of mining, and als 
governmental investigation of accidents in mines, but the 
present machinery of the Federal Government is quite able to 
deal with these matters when entrusted to it. The present 
system of regulation, inspection, and investigation, under 
the authority of the several State governments, is admittedly 
inadequate. The President has advocated the establishment 
of a Bureau of Mines, under the Department of the Interior, 
which seems to be the most logical arrangement. Engineers, 
superintendents, and managers of mines, men of- scientific 
research, chemists, and others, are all included in the 
congress, but the control of its policy is rather in the hands 
of mine owners and presidents of mining companies. 

Powerful geared locomotives.—For branch lines in mountain 
districts, where the gradients are steep and the curves sharp, 
a number of American railways use geared locomotives with 
success. These are heavy and powerful, but with a flexible 
wheel base and a number of driving bogies, so that the axle 
loads are light, and the engines can operate on the light rails, 
rough permanent way, and severe curves of minor lines of 
this class. Some of the new Shay geared locomotives for 
coal branches of the Southern Railway weigh 170 tons; this 
includes the tender, whose wheels are also utilised for @riving. 
The engine resembles a tank locomotive, with tender attached. 
There are four four-wheeled bogies—one under the forward 
end of the boiler, one under the rear coal bunker, and two 
under the tender, or water tank. Both engine and tender 
have frames of rolled steel joists. At the right-hand side of 
the fire-box is a three-cylinder vertical inverted simple engine, 
driving a crank shaft. The outer face of each wheel on this 
side of the engine has a bevel wheel bolted to it, and each 
bogie has a short outside shaft with bevel pinions. Connect- 
ing shafts with flexible joints connect the bogie shafts with 
each other, or with the crank shaft. The engine fully loaded 
has about 25 tons on each axle of the leading bogie, 23 tons 
on each axle of the rear bogie, and 17 tons on each axle of 
the tender bogies. The engine can pass curves of 150ft. 
radius. It can take a load of 6000 tons on the level, 1740 
tons up gradients of 1 in 100, 950 tons up 1in 50, 540 tons 
up 1 in 25, and 260 tons up 1 in 16. The principal 
dimensions are as follows :-— 

ae are er 
Driving wheels (sixteen) .. .. .. .. .. .. St. 10m. 

Wheel base ofengine.. .. .. . Mit. 4in. 

Wheel base of engine and tender... .. 

Wheel base of each bogie (rigid) .. 

Boiler, diameter... .. .. .. .. 
Boiler, rail to centre line .. 

Boiler pressure i ie 

Fire-box Se a eee ere 
Tubes, 31° ; 2in. diameter ; length 
Heating surface,tubes .. .. .. 
Heating surface, total 

Gratearen .. .. .- 

Weight, engine .. .. .- 

Weight, engine and tender 

Coal in bunker at! be 4 
Water in tender . eee 8000 gallons 
ee. ame. 

Railway. bridge erecting crane.—Many American railways 
do all their bridge erection and renewals by their own forces 
rather than by contract, and in some cases this includes 
masonry bridges and substructures as well as the superstruc- 
tures of steel bridges. Locomotive cranes or derrick cars are 
largely used in erecting steel work. The Chicago, Milwaukee, 
and St. Paul Railway does all its own bridge work—both 
masonry and steel—and has recently built an exceptionally 
large derrick car for this work. The foundation is a platform 
wagon of plate girder construction, 50ft. long, and mounted 
on four-wheel bogies 40ft. apart. At the rear end is a cabin 
containing a vertical boiler and 60 horse-power winding 
engine. One of the axles of the rear bogie has a sprocket 
driving chain. There is an air compressor to supply the 
riveting hammers with power. The machine carries 2 tons 
of coal and 600 gallons of water, and has a tender with 
capacity for 5 tons and 2300 gallons. At the forward end is 
a steel head frame 22ft. high, from which the head of the 
boom or jib is supported by a seven-part fin. steel cable, with 
24in. sheaves in steel pulley blocks. The jib is in two sec- 
tions, and is a box lattice girder with a splice at the middle, 
in which turned bolts are used. The length may be from 
40ft. to 80ft., by the use of sections of different lengths. 
The lifting capacity is 50 tons with a 40ft. jib and 10 tons 
with an 80ft. jib. The back stays of the head frame have 
eye-bar connections, and for transportation the pins are 
removed so that the head frame can be swung back to lie on 
the deck or floor. In building steel viaducts the work can be 
erected 80ft. in advance of the machine, and it can place a 
95ft. plate girder in position without the aid of falsework. 

Righting a foundation caisson.—An interesting piece of 
engineering salvage work was the recovery of a pneumatic 
caisson for the foundation of the Baltimore Lighthouse in 
Chesapeake Bay. The caisson is of timber, 48ft. square on 
the bottom, 46ft. on top, and 21ft. high. Above it is a 
cylindrical concrete pier, 45ft. diameter, reducing by a conical 
section to 30ft. at the water line. The caisson was sunk in 
24ft. of water, the cast iron rings being put in place and con- 
crete filled in to force it through the soft deep mud into the 
firmer substratum, in which compressed air was then to be 
used. Owing to rough weather, a leaky deck, and some 
irregularity in placing the concrete in the pockets of the 
caisson, the caisson took a list first to the east and then to 
the west, and finally turned flat on itsside. Underthedirection 
of the engineer for the contractors’ guarantee company a 
three-side pier was built around the caisson, being supported 
by 80ft. piles. On this were erected the engines, boilers, 
derricks, &c., of the salvage plant. On the top side of the 
overturned caisson was built a tower, from which were guyed 
the heads of 60ft. jibs carrying piles of pig lead as balances. 


- 200Ib. 
94ft. by 5ft. 

. LSft. bin. 

. 2235-square feet 
2380 square feet 
49 square feet 
97 tons 

. 168 tons 
9 tons 





The weights aggregated over 100 tons. By means of divers 
and centrifugal pumps the mud was cleared from around the 
caisson. The 25-ton derricks, with cables then pulled the 
structure upright. After much difficulty the cylindrical 
section above the caisson was made water-tight and pumped 
out, and then refilled with concrete. This being done, and 
concrete work completed above the water line, the air locks 
were put in place and the sinking into the hard clay was 
commenced on the original plan. The accident happened in 
1904, and, owing to various delays and the difficulty of the 
salvage work, the reconstruction was not completed before 
the end of 1907. 

Concrete viaduct for outfall sewer.—At Los Angeles, 
a concrete viaduct has been built to carry a 36in. cast iron 
sewer across the Los Angeles River, replacing an old timber 
trestle. The piers are 18in. concrete walls 12ft. wide at the 
bottom, and each resting on two 18in. armoured concrete 
columns or piers 35ft. deep. These piers have vertical rods, 
and a spiral coil of steel wire embedded in the concrete. This 
reinforcement is connected to that of the pier. The piers are 
36ft. apart, coming in the middle of each third length of 
pipe. The piers are 64ft. long on top, and’are connected by 
two lines of girders, each composed of an 18in. rolled steel 
joist, with a spiral wrapping of wire. After the joists were 
put in place, they were connected by horizontal diagonal 
bracing of steel angles, and each joist was surrounded with 
concrete to form a concrete beam about 22in. by 10in. In 
order to provide ample area of waterway, it was necessary to 
keep the girders as high as possible, and their bottoms are 
above the centre line of the pipe. The intermediate pipes 
are not supported from beneath, like the pipes which rest on 
the piers, but are suspended from above by transverse ribs of 
concrete, which extend across the girders and also entirely 
surround the pipe. The work was dene in the summer when 
the river bed was dry. Wells with steel lining were sunk for 
the posts, and the bottom of each sealed against ground 
water by concrete. When this had set the water was 
pumped out, and the rest of the concrete deposited in the 
dry. The length of this novel structure is about 350ft. The 
pipe itself is only enclosed at the piers and the two inter- 
mediate ribs of each span. 


THE THAMES CONSERVANCY. 


THE annual report of the Thames Conservancy for the 
year ending December 31st, 1907, which was issued as a 
Parliamentary Paper last week, is particularly interesting in 
view of the probable alterations in the constitution of the 
river authorities which, under the provisions of the Govern- 
ment Port of London Bill, will take effect on January Ist, 
1909, in the event of that measure becoming law. In such 
case the report of the Conservators for the current year will 
be the last under the existing conditions, for from January 
next the duties of the Conservancy will be confined to the 
upper river, that is, above Teddington, and the constitution 
of the body will be materially altered. 

The principal work carried out by the Conservators last 
year in connection with the lower river is the dredging of the 
deep channel between Gravesend and the Nore. The Act of 
1905 placed upon the Conservators the duty of deepening the 
river channel between these points to 30ft. at low water of 
ordinary spring tides for a width of 1000ft. This work 
entails the removal of about two millions of cubic yards of 
hard material in the Lower Hope between Gravesend and the 
Mucking Light and six millions of cubic yards of soft 
material in the Yantlet Channel. The former is being 
removed by means of a large bucket -dredger which com- 
menced operations at the end of January, 1907, and dredged 
nearly 543,000 cubic yards up to the end of that year. 
Nearly 400,000 cubic yards of this quantity, being hard 
materiil, have been deposited off Leigh, with the object of 
improving the navigable channel and obviating, if possible, 
the necessity for tidal training banks. In addition, the con- 
tract entered into in 1906 with Sir John Jackson, Limited, 
for the dredging of half a million cubic yards of material 
from the Lower Hope has now been completed, and the 
removal of about half the estimated volume of the dredging 
in this part of the river has been eficcted. 

The new suction dredger Lord Desborough only commenced 
work in Sea Reach in December last, since when she has 
been working continuously removing sand. In addition to 
the work carried out below Gravesend, 319,000 cubic yards 
have been dropped at various points between Gravesend and 
London Bridge. The present condition of the river channels 
may be summarised as follows:—Between the Nore and the 
Mucking Light a channel 1000ft. in width has been dredged 
to a depth of 26ft. below low water, with the exception of a 
few patches; from the Mucking to Gravesend the depth 
varies from 25ft. to 26ft., with a few patches where 24ft. only 
is obtained. The projected channel 1000ft. wide and 24ft. 
deep between Gravesend and Crayfordness has been com- 
pleted with the exception of a few isolated areas, and the 
channel between Crayfordness and the Royal Albert Dock, 
which is intended to be 500ft. wide and 22ft. deep below low 
water, has been formed to these dimensions, with the 
exception of some isolated patches in the Barking Reach for 
a length of 1? miles, which has given much trouble owing to 
the rapid silting which takes place therein. This reach has 
been dredged to 22ft., but has silted until the depth is now 
only 16ft. below low water, and operations have been sus- 
pended pending the result of special investigations which are 
now being made as to the feasibility of maintaining a 
deepened channel. In their report for the year 1906 the 
Conservators pointed out that this exceptional silting might 
be caused by the discharge of solid matter from the Barking 
sewers outfall, and it would be interesting to know whether 
further investigation has confirmed this supposition. Above 
the Royal Albert Dock the depths vary from 12ft. to 18ft. 
Difficulty has been experienced with the Woolwich Reach, 
which was dredged to 18ft., but has since silted up to 14ft. 
A considerable amount of dredging has also been effected in 
the river above London Bridge. 

The number and net registered tonnage of vessels which 
entered the port with cargo and paid tonnage dues during the 
year were 29,208 vessels and 17,278,228 tons. The corre- 
sponding figures for vessels cleared were 19,166 and 9,682,654. 
These figures are practically the same as for the year 1906. 

The most interesting portion of the report relating to the 
upper river concerns the question of flooding. The average 
rainfall in the Thames Basin for the year amounted to 
29°30in., against an average of 26°80in. for the previous 
twenty-four years. Of this 12°28in. fell during the last three 
months of the year, and although the rains of October and 














November were heavy, there was no general flooding of the 
Thames Valley until December, when the rainfall amounted 
to 4°13in, The following figures taken from the report are 
interesting as showing the improvement effected in recent 
years as regards the discharge of flood water. The figures 
are for the floods of December, 1907, and those of 1894 and 


1903 :— 

Highest level above H.W.M. 
1894, 19€3. 1907, #9 
fl. in. 


Lock or weir. 
ft. in. 
1% .. 


ft. in, 


oa 


St. John’s 
ffley or 
Abingdon 
Cleeve .. 
Goring 
Marlow .. 
Cookham xs 
Old Windsor .. 
ae o 
Sunbury... 
Molesey .. .. 
Teddington .. 


The rainfall for the fourteen days previous to these floods 
was as follows :-—1894, 4°33in. ; 1908, 5°57in. ; 1907, 3°70in, 

The Conservators state that, although not a flood autho. 
rity or charged with the duty of carrying out measures for 
flood relief, they so design all works for the restoration and 
improvement of the navigation as to afford the maximum 
facility for the escape of flood water. During 1907 the new 
Mapledurham lock, measuring 203ft. long and 22ft. wide, 
with a depth of 7ft. over the sills, was practically completed, 
Culham, Shiplake, and Hurley locks have been repaired, 
Boveney weir is to be reconstructed this year. 

The total income of the Conservators for the year 1907 
amounted to £112,378 in respect of the lower river, and 
£40,326 for the upper river. The first total is exclusive of a 
sum of £66,774 received under the Thames Conservancy Act, 
1905, on account of extra dues for dredging purposes. The 
expenditure in 1907 on that account amounted to £185,156, 
bringing the total expenses under the Act to £244,957. 
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THE IRON, COAL, AND GENERAL TRADE§ 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Whitsuntide Holidays. 

Tue holidays have brought a welcome change from the 
routine of business, and most of the works have been closed 
throughout the week, nor do some of them appear to be in a hurry 
to reopen, since there is no large accumulation of orders to be 
pushed on with ; indeed, in many cases rather an opposite state 
of affairs prevails. With the close of June, however, half-yearly 
and quarterly contracts will be running out, and with the renewals 
will come the much-needed accession of work. Meanwhile holiday 
influences are still to some extent in evidence. 


Structural Steel. 

Girder plates are quoted £6 10s. to £6 1ds., with an 
improved demand and with brighter prospects, since structural 
engineers have some better orders under execution and in view 
than for some time past, mainly on Indian and South American 
account. It is reported that renewed efforts are being made by 
the Scotch and North of England Associated Structural Steel 
Makers to induce Midland and Welsh firms to join them, but that 
the overtures do not at present seem to be arded with favour, 
the firms and companies approached preferring to maintain an 
independent attitude instead of joining the existing Northern and 
Scotch Working Agreement. Angles are quoted £6 ls. 3d. to 
£6 6s. 3d., and joists £6 5s. to £6 15s. The railway carriage and 
wagon companies are proving good customers. 


Semi-finished Steel. 

A fair amount of business is being transacted in semi- 
finished steel at recent prices, with foreign competition still much 
in evidence. Bessemer sheet bars are quoted £4 12s. 6d. to 
£4 15s., and Siemens £4 15s. to £4 17s. 6d. 


Steel Rails. 

No steel rails are rolled in this district, but the report 
that Russia has placed an order fora million tons of steel rails with 
the United States Steel Trust is being discussed in the Midlands 
with some interest, as indicating, if indeed it be correct, a state of 
activity with regard to the Siberian Railway which may augur well 
for Midland manufacturers of some other descriptions of railway 
material and equipment. 


Manufactured Iron. 

There is not much change to report in the manufactured 
iron trade, marked bars being still quoted £8 10s., and unmarked 
£6 7s. 6d. to £6 10s. In the former there is a fair demand, but 
medium sorts are quiet. For North Staffordshire Crown bars £7 is 
asked. Galvanised corrugated sheets are in somewhat brisker 
request than recently at £12 10s. f.o.b. Liverpool, and spelter 
continues easy at £19 5s. to £19 10s. for good ordinary brands, 
with £19 15s. to £20 for “‘specials.” Plain sheets are «uiet 
at — singles £7 5s. to £7 7s, 6d., doubles £7 7s. 6d. to 
£7 10s., and trebles £8 to £8 2s. 6d. 


Pig Iron. 

Deliveries have been resumed since the holidays, in com- 
pletion of existing contracts, and further contracts will soon be 
given out. Northampton forge pig iron is quoted 46s. to 47s. 6d., 
and Derbyshire 48s. to 49s. A fair amount of iron has been sold 
for use up to the end of June. The market is in buyers’ favour, 
and this has a tendency to make b less scarce than recently. 
For North Staffordshire descriptions sellers ask 50s. to51s, There 
is a fair demand for foundry sorts by makers of castings. ‘The 
output of pig iron ——— is still somewhat in excess of the 
requirements of the district, and stocks have accumulated during 
the holidays. South Staffordshire common pig iron is quoted 46s. 
to 47s., and part-mine 49s, to 50s, Sales of hot-air all-mine are 
rather more numerous than recently at 80s. to 85s., or rather less, 
and so are transactions in cold-blast at 110s. 





Shipbuilding Material. 

Now that work has once more been resumed in ship- 
building yards after the settlement of the dispute, there is a better 
demand for chains and anchors, auxiliary engines, pumps, cranes, 
marine boilers and other descriptions of marine equipment, s0 
that Midland manufacturers in these various branches are 
beginning once more to experience benefit. 


Railway Carriage and Wagon Building. 

The railway carriage and wagon building companies con- 
tinue well engaged upon Indian and South American orders. Some 
of the large contracts taken last year have not yet been com- 
pleted, and other work has come in since. This branch of trade 
is comparatively well off just now. The recommendation of the 
Select Committee on Indian Railways that a large sum shall be 
laid out annually during the next eight 7 continues to be 
favourably commented upon hereabouts, and, if carried out, would 
no doubt help several branches of Midland trade considerably 
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General Engineering. 

The machine tool trades are quiet, works extensions being 
few and far between. The motor car and cycle firms have had a 
better season so far than seemed likely eariier in the year, the good 
weather of Whitsuntide having largely made up for the losses at 
Faster. Competition, however, is keen, for continental makers 
have heavy stocks, which are being offered at low prices, Agri- 
cultural engineers are busy, and are expecting a good season for 
kinds of hayfield machinery and also for reapers and 


various 
binders. 








NOTES FROM LANCASHIRE. 
(From ous own Correspondent.) 
MANCHESTER, Wednesday. 


A Holiday Market. 

THE paucity of the attendance on the Iron 'Change on 
Tuesday is accounted for by the fact that Lancashire is given over 
this week to holiday making. There was a total absence of 
buyers, and there is, therefore, no change to make in quotations. 
The same remark applies to the coal trade. There was nothing 
being done, and as a'l the collieries are idle from to-day until the 
beginning of next week we do not anticipate any startling change 
in any department. 


BARROW-IN-FURNESS, Thursday. 
Hematites, 

The business in hematite iron during the week has been 
ona very small scale. The demand shows no improvement, but 
is weaker in certain directions. The sales are still very largely 
represented by small parcels of iron, which take the place of big 
orders when trade is good, but some of the makers are doing fairly 
well even under these circumstances, and manage to sell all the 
iron they are producing. They, however, are only running, gene- 
rally speaking, half the usual number of furnaces, and the output, 
therefore, is small. This is shown by the small traffics on the 
railways and by the limited exports of metal by sea. A fairly 
jarge make of special hematite iron is maintained, and for this the 
demand is very steady and fairly good prices are obtained for it. 
Mixed Bessemer numbers are quoted at 60s. 6d. per ton net, f.o.b., 
and warrant iron sellers are at 59s. 3d. net cash. Stocks of war- 
rant iron remain at the very low position to which they were 
reduced last week, viz., 5550 tons. No business has been done 
in warrants during the week, and makers show no disposition to 
stock them in view of the poor prospect afforded by the market 
at present. Ferro-manganese is in demand, but little business 
is being done in spiegeleisen. The trade in iron ore is very 
depressed, and sales of the commoner sorts are difficult to make. 
Good average sorts are at 12s. per ton net at mines, and best 
sorts are at 6s. above this figure. Foreign ores are coming in 
in smail bulk. 


Steel. 

The demand for steel shows no improvement, and the 
mills at Barrow are still idle, and it is thought they will remain 
sofor some months to come. In other parts of the district the 
mills are indifferently employed. Orders for rails are few in 
number, either on home or foreign account, but there are pro- 
spects of better business later on with the Colinies, Shipbuild- 
ing material is in slow sale, and the trade has not recovered yet 
from the effects of the recent strike and lock-out. Better business 
is, however, expected. Merchant steel is seldom asked for. Prices 
are steady at low rates. 


Shipbuilding and Engineering. 


Vickers, Sons and Maxim have booked an order for an 
ice-breaker for the Canadian Government. She will be 270ft. 
long and 46ft. broad, and her power will be exceptional even 
for an ice-breaker. Her engines are to be capable of givin 
her a speed of 16 knots on trial, but her power is chiefly intende 
for ice-breaking. Some time ago Vickers, Sons and Maxim built 
a smaller ice-breaker for the Dominion Government, which has 
given great satisfaction. 


Shipping and Coal. 

Shipping returns show a further decrease in exports com- 
pared with those of the corresponding time of last year. Freights 
remain low, and several vessels are lying up idle. Coal and coke 
maintain high prices. The demand is quiet, as the district only 
needs short supplies at present. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Whitsunt de Holidays. 


THE cessation of work customary at Whitsuntide has been 
more freely observed this season than for some years past. De- 
pressed trade, both in the heavy and the light industries, is, of 
course, the reason for the generally increased ‘‘ play-time,” and 
yet, judging by the enormous crowds of pleasure seekers by rail 
and road, and at cricket matches, want of work does not seem to 
have prevented the multitude from enjoying themselves pretty 
much as usual, It is evident that in many quarters little work 
will be doae this week. The stoppage was general for the first 
three days, and in several establishments certain departments 
were shut up for the week. In some instances advantage has been 
taken to make needful repairs, and in others stock taking has been 
proceeding. 


Whitsuntide Tramway Receipts. 


The fine weather for Whitsuntide holidays led to increased 
traffic on the Corporation tramways. The takings on Whit- 
Sunday were £613 13s. 64d., and on Whit-Monday £1195 3s. 3d., 
making a total for the two days of £1808 16s, 94d., an increase of 
£256 8s. 94d. over the corresponding days of last year. 


Hull Coal Traffic. 


: The official return for May issued by the Hull Chamber of 
Commerce and Shipping exhibits a reduction in the weight of 
coal dealt with at the port as compared with May of 1907. The 
total last month was.499,680 tons, as compared with 591,008 tons 
for the corresponding month of last year. At the same time, the 
five der ioe is in advance of the aggregate for the five 
months of 1907, the respective totals being 2,426,112 tons for this 
year and 2,305,328 tons for the corresponding period of last year, 
showing a difference of 120,784 tons. . 


Foreign and Coastwise Trade. 


_ A decrease is also shown on the month in exports to 
foreign markets, as well as in coastwise business. The decline in 
the latter was almost entirely accounted for by the London trade. 
The total sent coastwise amounted to 64,872 tons, as compared 
with 135,172 tons in May of 1907. The weight sent to London 
was only 46,133 tons, against 118,566 tons in the corresponding 
month of last year. Foreign markets took last month a total of 
237,041 tons, as compared with 249,772 tons in May of 1907. A 
decrease is also shown for the completed period of the year —total 
for the five months, 918,411 ; five months last year, 1,040,977 tons. 
The principal foreign market for the month was North Russia with 
80,671 tons, compared with 57,254 tons for May of last year. Next 
comes Sweden, with 36,914 tons, against 30,514 tons. Germany is 
third with 32,669 tons, against 33,873 tons. Holland is fourth 
With 28,669 tons ; but this market exhibits a remarkable falling- 





off compared with May of last year, when the weight taken was 
59,744 tons. For the five months Germany is first with 
172,995 tons, compared with 151,631 tons for the similar 
five months of 1907. France shows a great falling-off last 
month—to 9755 tons from 21,065 tons for May of last 
year. Denmark, on the other hand, showed a marked 
advance—to 13,851 tons from 760 tons, and South America in- 
creased to 8737 tons from 783 tons. Italy was one of the chief 
declining markets, the coal exports from Hull to that country 
being only 876 tons, compared with 12,908 tons for May of 1907. 
The return shows that the South Yorkshire pits took their full 
part in the business ; Denaby and Cadeby Main heading, as usual, 
the list of contributing collieries, 


Iron, 

Hematites continue as last reported. Production has 
gone down through several of the furnaces being out of blast, and 
the consequence is that there being less iron the ironmakers are 
able to keep up prices. The American and continental demand 
is maintained, and there is thus a market for all that is made. 
Official quotations at time of writing :—West Coast, 70s. to 72s. 
ver ton ; East Coast, 64s. to 66s. per ton, both net, delivered in 


Sheffield and Rotherham. Lincolnshire and Derbyshire iron 
also unaltered. Lincolnshire, No. 3 foundry, 51s. per ton ; No. 4 
foundry, 50s. 6d. per ton ; No. 4 forge, 50s. per ton; No. 5 forge, 


mottled, white, and basic, 52s. perton. Derbyshire, No. 3 foundry, 
52s. per ton; No. 4 forge, 51s. per ton, both net, delivered in 
Sheffield and Rotherham. 


Foreign and Colonial Trade in Cutlery. 

Exports of cutlery are again lower in value, the total last 
month having been £50,100, as compared with £71,693 and 
£59,483 for the corresponding months of 1907 and 1906. For the 
five months the totals are:—1908, £259,613 ; 1907, £299,377 ; 
1906, £270,570. Australia is again first with £8344, but this is a 
decrease from £12,251 in May of last year ; Canada comes next 
with £7913, against £13,805, and British East Indies third with 
£6111, as compared with £5207. New Zealand increased its 
business to £3166 from £2925 ; British South Africa, on the other 
hand, decreased from £3615 to £2689. The United States did 
very little, the total value for that market last month having been 
£3286, as compared with £7407 for May of last year. Decreases 
were also shown by Belgium, Spain and Canaries, Cuba, Chili, 
Brazil, and Argentine Republic. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

NOTWITHSTANDING that business has this week been 
interfered with by the holidays, a fair amount of buying has been 
going on, the makers booking good orders both for prompt and 
forward delivery, and this, coupled with the extensive trade done 
last week, has put the producers in asatisfactory position. Among 
consumers there is more confidence, and as they are rather short 
of supplies they are not delaying buying. There is no doubt that 
the present production of Cleveland pig iron is short of require- 
ments, and it has become somewhat difficult for users to get 
it readily for prompt delivery. In consequence of this the 
stock in Connal’s stores has had to be depleted rather rapidly, 
and since the 15th ult., when the last “squeeze” ended, 
there has not been a single day when a decrease has not 
been reported, the aggregate decrease being close upon 24,000 
tons, of which over 9000 tons has been reported this month, and 
Connal’s stock is now down to 54,193 tons—a smaller stock than 
has been reported for years, and it is likely to be further depleted. 
Shipments likewise are extremely good, being very little short of 
those of June last year, though in that month Cleveland sent to 
North America no less than 48,516 tons—the largest quantity on 
record. Thismonth noneatall isbeing sent Last week considerable 
sales of No. 3 Cleveland pig iron were made at 50s. 6d. to 50s. 9d. 
for delivery in the second half of the year, and the prompt price 
reached 51s., but this week more has to be paid. On Wednesday 
there were indications of a renewal of the “‘ squeeze ” in warrants, 
which was understood to have ended about the middle of last 
month, and the price went up rather substantially for prompt 
cash, while the forward quotations only moved up a little. This 
rather caused consumers to hesitate, and there was on Wednesday 
hardly the desire to buy that was noticeable last week. The price 
of No. 3 Cleveland G.M.B, pig iron on Wednesday went up to 52s. 
per ton rel ng f.o.b. delivery, with No. 1 at 54s. 6d:, No. 4 
foundry at 50s. 9d., No. 4 forge at 49s. 9d., and mottled and white 
at 49s, 3d. per ton. To make up for the scarcity of makers’ iron 
in producers’ hands, consumers are drawing freely from the stock 
in the public stores. 


Hematite Pig Iron. 

There have been some heavy sales of East Coast hematite 
pig iron to Italy during the week, and a somewhat better home 
consumption, while the prospects are more favourable now that 
work is more fully carried on at the shipyards. The current 
production has tc satisfy all requirements, for makers have no 
stock, neither is there any hematite now in Connal’s store. The 
price of mixed numbers is steady at 57s. per ton, and good orders 
at this have been secured. Hematite at this price is not dear 
cgmpared with the quotations for Cleveland pig iron or for other 
hematite. For Rubio ore the price is 15s. per ton, c.i.f. 
Middlesbrough, but it is practically nominal in the absence of 
business, 


Pig Iron Stocks and Shipments. 

Connal’s stock of Cleveland pig iron has been reduced 
rather rapidly of late; on Wednesday it was down to 54,193 
tons. All this is of No. 3 quality; the last parcel of No. 4 
foundry was taken out a few days ago. For a long time the 
tonnage stored of any other quality has been small, and 
speculators do not seem to have much desire to operate in any- 
thing else than No. 3. No one is likely to be in a hurry to put 
any other quality than that into the public stores, and the majority 
of makers would be glad to see these stores cease to exist. The 
shipments this month of pig iron from the Cleveland district are 
very good, despite the holidays; they have been large to Scotland, 
Germany, Italy, and France. The quantity shipped up to the 
10th was 43,586 tons, as compared with 37,369 tons last month, 
52,580 tons in June, 1907, and 34,945 tons in June, 1906, all to 10th. 
Certainly no one looked for so brisk a shipment as has to be 
reported this month. 


Manufactured Iron and Steel. 

Business generally is dull, and there are no indications 
of an early revival. The only branch in which a fairly decent 
trade is being done is that of steel railmaking, and the producers 
of heavy steel rails are able to keep up the price at £5 lds. net, 
f.o.b. The bar manufacturers, who in this district reduced their 
quotations 5s. per ton, have not found orders any more plentiful, 
for the price is still considered high by customers, especially 
when compared with Scotch. The iron bar makers here quote 
£6 15s., less 24 per cent. f.o.t., while the Scotch are asking 
£6 2s. 6d., less 5 per cent.; but the associated firms there are 
engaged in a severe-competition with makers outside ther organi- 
sations, these outside firms having been underselling them and 
getting the orders. They are, it is alleged, selling under cost 
price, and producers in the North-East of England are not pre- 
pared to do that. Steel and iron ship plates are kept at £6 5s., 
and steel ship angles at £5 17s. 6d., both less 24 per cent. f.o.t. 
No information is forthcoming in this district relative to the 





reported combines of the chief steel rail and steel plate manufac- 
turers of the country. 


Shipbuilding. 

Somewhat more activity is reported in connection with 
shipbuilding, but it is not in the way of fresh orders, for there is 
nothing to tempt owners to secure new vessels, and one cannot 
expect an improvement while the present unprofitable range of 
freights continues. When it is possible to run tramp steamers at 
a reasonable profit then orders will be forthcoming. The prospect 
at the shipyardsis very unfavourable. Few orders were secured 
during the strike, and the likelihood of full work this year is not 
encouraging. 

Coal and Coke. 

Business in the coal trade is not quite so brisk as it was, 
but the exports are still very heavy; indeed, it is still with 
difficulty that all the requirements of exporters are satisfied, 
especially since the holidays curtailed the output in the early part 
of the week. The prospects are very eomvabio for a continuance 
of the extraordinary shipments, Best steam coal is at 13s. 9d. per 
ton f.o.b., and seconds at 12s. 6d, There is a plethora of small 


steam coal, and it can be bought at prices varying from 5s. 9d. to 
7s. Best gas coals are quo at lls. 3d. per ton, and seconds at 
10s. 6d. Bunker coals are rather-easier, and can be’got at 9s. 9d. 


per ton, but 10s. to 10s. 3d. represent the limits within which the 
bulk of the sales are made. Coke is in rather slacker request, and 
the price is not quite so strong ; thus foundry coke can be obtained 
at 17s. f.o.b., and medium for furnace purposes can be obtained 
readily at 16s., delivered at the Middlesbrough furnaces, but sales 
are reported also at 15s. 9d. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
The Business Outlook. 

Business continues quiet throughout the industria 
centres of Scotland. ‘lhe building trades are dull, and there is 
hardly any department of manufacture that is not suffering more 
or less from the general depression. In Glasgow alone it is 
estimated there are at least 20,000 working men out of employ- 
ment. The relief funds are exhausted, and as the Government 
have declined to render assistance, the offices of the Distress 
Committee have been closed. Large sums of money have been 
subscribed privately for the relief of distress, but it is feared that 
the sources of private benevolence are well-nigh exhausted, and 
the funds at the disposal of the Corporation for the payment of 
men engaged on temporary employments are only sufficient for the 
claims of the current week. It is a long time sine there has been 
so general a breakdown in industrial enterprises, and so far as can 
be seen at present, there is little hope of an early revival. 


The Warrant Market. 


Advices from abroad with regard to the state of the iron 
and steel trades are for the most part unfavourable, and this is 
specially the case with regard to the reports from the United 
States. Notwithstanding this adverse intelligence,.the pig iron 
warrant market has shown a considerable amount of strength, 
while only a smal] business has been done. The firmness in 
warrants is attributed to the good shipments of Cleveland iron and 
the unpreceden.edly small stocks of iron remaining in the publ.c 
stores. On Whit Monday the iron market was closed. The busi- 
ness since last report in Cleveland warrants has been at 50s. 74d. 
to 51s. 3d. cash, 50s. 104d. to 50s. 9d. one month, and 50s. 14d. to 
50s. 8d. for delivery in three months. 


Scotch Makers’ Iron. 

The demand for special brands of Scotch makers’ iron has 
been quiet, yet the output has been maintained, there being 77 
furnaces in blast in Scotland, compared with 91 this time last year. 
Some brands are 6d. per,ton lower, while others have improved to 
that extent, the remainder being unaltered in price. Monkland, 
No. 1, is quoted at Glasgow, 57s. 6d.; No. 3, 54s. 6d.; Carnbroe, 
No. 1, 59s.; No. 3, 55s.; Clyde, No. 1, 61s. 6d.; No. 3, 56s. 6d.; 
Gartsherrie, No. 1, 62s.; No. 3, 57s.; Calder, No. 1, 62s. 6d.; 
No. 3, 57s. 6d.; Summerlee, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Lang- 
loan, No. 1, 66s.; No.3, 61s.; Coltness, No. 1, 88s.; No. 3, 6ls.; 
Glengarnock, at Ardrossan, No. 1, 63s. 6d.; No. 3, 58s. 6d.; 
Eglinton, ut Ardrossan or Troon, No. 1, 58s.; No. 3, 55s.; Dal- 
mellington, at Ayr, No. 1, 59s.; No. 3, 54s.; Shotts, at Leith, 
No. 1, 63s. 6d.; No. 3, 58s. 6d.; Carron at Grangemouth, No. 1, 
78s. 6d.; No. 3, 59s. per ton. There is comparatively little busi- 
ness being done in Scotch hematite pig iron so far as the home trade 
is concerned, but it is reported that a sale of about 7000 tons of 
this class of iron has been made for shipment to Italy. Prices 
of Scotch hematite have for several weeks been quite nominal. 


Exports and Imports of Pig Iron. 


The shipments of pig iron from Scottish ports in the past 
week have been small, amounting to 6086 tons, against 6653 in 
the corresponding week of last year. To Germany 211 tons were 
despatched ; Australia, 203; France, 170; United States, 160; 
Canada, 125; Holland, 120; China and Japan, 50; South 
America, 20; ltaly, 10; other countries, 193; the coastwise 
shipments being 4824 tons, compared with 3144 in the same week 
of 1907. The arrivals at Grangemouth of pig iron from Middles- 
brough and district amounted to 6628 tons, being 4224 tons less 
than in the corresponding week of last year. 


Finished Iron and Steel. 


The finished iron department is in an unsatisfactory con- 
dition. The recent reduction of 7s. 6d. per ton in the price of 
bars and angles has had comparatively little effect on business. A 
few more inquiries are reported, but comparatively few new orders 
are available, and there is still a large amount of idle time at the 
works. Complaints are made as to the attitude of several firms 
that have not been acting with the others in the matter of prices. 
It is alleged that these firms are in the habit of underselling t» 
the extent of 2s. 6d. per ton, no matter what reductions are made 
by the associated makers, and thus carrying off whatever orders 
are in the market. Of course this state of matters affords a 
striking indication of the extent to which the business available 
falls short of the capacity of the works for production. A 
revival in trade would soon do away with the trouble, but in the 
absence of this it is rumoured that other measures’ may possibly 
be adopted so as to provide a remedy. What is hinted at is 
that the associated makers should depress prices to such an extent 
as to crush out the opposition of which they complain. The steel 
trade suffers greatly from the absence of orders for shipbuilding 
material. The makers have reduced prices 5s. a ton. Steel 
angles are now quoted £5 lis., ship plates £6 2s. 6d., bars 
£6 15s., and boiler plates £6 17s. 6d., all subject to 5 per cent. 
discount. The reduction came into force on Tuesday, and it is 
hoped it may be the means of attracting a larger volume of 
business. There are fair orders in hand for structural material. 
Reports of underselling of foreign steel are somewhat distracting, 
but it is hoped that business of this description cannot amount 
to large proportions. Favourable results are anticipated from 
conference between English and Scotch makers. 


The Coal Trade. 

There has been a large falling away in the coal shipments 
at Scottish ports, which is partly a consequence of miners’ holidays 
in Fifeshire, but is also to some extent attributable to a slackening 
in the foreign demand. Hitherto the shipping business has been 
the main dependence of the coal market, and a shrinkage of 
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demand must apontliy tell on the trade. Surprise has been 
expressed as to the way in which coal prices have been maintained 
in face of the reduced employment at the collieries. House coal 
is selling at the figures current a couple of months ago, and com- 
pocatirety little variation occurs in the prices of shipping coal. 

he demand for manufacturing qualities is very quiet. The Gas 
Committee of Glasgow Corporation opened on Wednesday tenders 
for about 700,000 tons of coal, and accepted a large proportion of 
the offers at 1s. 8d. to 2s. per ton below the prices fixed for similar 
supplies at this time last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade. 

HoutDAyY week has passed with little to chronicle, and the 
decision at Cardiff that the collieries would remain officially closed 
until Thursday was sufficient indication that the totals at the end 
of the week would be very small ones. The colliers now compare 
most favourably with the ironworkers, and while labour difficulties 
are postponed for the time, except in a few localities, where a tew 
non-unionists refuse to submit, the colliers are in enjoyment of 
excellent wages. How far this is going to extend beyond the 
holidays is one of the subjects in consideration. Though steam 
coal is stightly easier and trade up to date slack, there are no indi- 
cations of a slide downwards, and at the docks no one would be 
surprised at a little more animation in business and firmness in 
price after the men resume work. As for house coal, the price is 
fully expected to ease off. It will be well to note the last market 
report before the holidays opened, as this wi!! afford a likely fore- 
cast :—‘‘ Dearth of spot tonnage ; pi maintained with difficulty ; 
steam coals ranging between 15s. 9d. and 16s. 3d.; dry coals 
moving off indifferently and at slightly reduced figures ; demand 
for best Monmouthshire disappointing ; nut and pea coal values 
steady ; all smalls slow ; house coal prices still demanded.” 


Latest Prices from Cardiff. 

Best large steam, 15s. 9d. to 16s. 3d.; best seconds, 
14s. 9d. to 15s. 3d.; ordinary seconds, 14s. to 14s. 6d.; best drys, 
15s. 6d. to 15s. 9d.; ordinary drys, 13s. 3d. to 13s. 6d.; best washed 
nuts, 14s. 6d. to 15s.; seconds, 13s. 6d. to 14s. 6d.; peas, 13s. to 
13s. 6d.; seconds, 12s. 6d. to 13s.; best smalls, 9s, 3d. to 9s. 9d.; 
best ordinaries, 8s. 6d. to 8s. 9d.; inferior sorts, és. 6d. to 7s. 6d.; 
best Monmouthshire black vein, 14s. 6d. to 15s.; ordinary Western 
Valleys, 14s. to 14s. 3d.; best Eastern Valleys, 13s. to 13s. 3d.; 
seconds, lls. 9d. to 12s. 6d. Bituminous coal: Best households, 
17s. 6d. to 18s. 6d.; best ordinaries, 15s to 16s.; No. 3 Rhondda, 
19s. 3d. to 19s. 6d.; brush, 14s. 9d. to 15s. 3d.; smalls, 12s. to 
12s. 3d.; No. 2 Rhondda, 11s. 6d. to 12s.; through, 10s. to 10s, 6d. ; 
smalls, 8s. 3d. to 8s. 6d. Patent fuel, 16s. 3d. to1l7s. Coke trade 
slack, on aceount of state of the iron and steel trades. Furnace, 
l6s, to 17s. 6d.; foundry, 18s. 6d. to 21s.; special foundry, 26s. to 
27s. Pitwood, 18s. 9d. to 19s. 

Anthracite. 

Little being done on account of holidays. Prices fairly firm: 
Best anthracite, 26s. to 27s. net; second, 22s. to 23s. net ; big 
vein, 22s, to 23s., less 24; red vein, 12s. 6d. to 12s. 9d., less 2.; 
machine-made cobbles, 22s. to 22s. 6d. net. Paris nuts, 23s. to 
i4s. 6d. net; French nuts, 23s. to 24s. 6d. net; German nuts, 
22s. to 23s. net ; beans, 22s. to 23s. net ; machine-made large peas, 
lis. 6d. to 16s. net; fine peas, 14s. to 15s.; rubbly culm, 6s. to 
6s. 6d., less 24; duff, 3s. to 3s. 6d. net. Other coals: Steam, 
16s. 9d. to 17s. Bituminous coal: No. 3 Rhondda, 19s. to 19s. 6d., 
less 24; smalls, 11s. 9d. to 12s., less 24. Patent fuel, 13s. 9d. to 
l4s , less 24. Pitwcod, 19s. 6d. to 20s. 6d. 


Lloyd’s Committee and the Welsh Docks. 

The Committee have been visiting the docks in Wales. 
In their inspection of the Newport developments, under the guid- 
ance of Mr. Macaulay, general manager, the leading features came 
under satisfactory comment: the various dry docks, the entrance 
sidings, tips, and the enormous expansion generally of the new 
work which is to play so important a feature in the future. On 
Tuesday a section of the visitors went to Swansea, and were con- 
ducted over the harbour works by the chairman, Sir Griffith 
Thomas. The very heartiest praise was awarded by the visitors 
for the great enterprise exhibited in the magnificent docks, which 
were regarded as a great bid for future prosperity. The chairman, 
in replying to the compliments coated to him, said that he 
looked forward to a big general cargo trade at Swansea, and he 
believed that at the present time more general cargo boats were loaded 
there thanatany port in the Bristol Channel. They expected liners to 
deal with their industries in future. The past of Lloyd’s has 
shown what a stride the capitalists of Wales have made on the 
last few years. While the great Edwardian enterprise at Bristol 
looms up hopefully, only awaiting final additions, and the open- 
ing, the Welsh front of the Channel literally bristles with achieve- 
ments, far excelling the greatest efforts of the past. Newport, 
Cardiff, Barry, Swansea are practically evidences of dock 
enterprise such as surpass those of any other part of the 
country. 

Iron and Steel. 

Although the long delayed change in the volume of work 
is still lagging, there has been increased vitality in business, At 
Dowlais, for example, the animation was such that the works were 
kept in good going order right through the week,-and the some- 
what unusual spectacle was witnessed of men well employed until 
the turn of the day on Saturday. A very much larger return than 
an average one was reached at the steel works, and both the 
Bessemer and Siemens furnaces did well. In heavy rails, sleepers, 
bars, angles, and fish-plates good work was done, and though it is 
likely that the approach of the holidays had something to do with 
the briskness observed, the workmen were only too pleased to get 
the orders to question the cause. Some little extra railway work 
is coming in, principally for Great Wesiern Railway. More is ex- 
pected, now that Whitsun is passed, also for Avonmouth, where the 
great dock is assuming large proportions. In the Llanelly dstrict 
some trouble has arisen at the South Wales steel works affecting 
500 men. The point in dispute is the rate of wages affecting the 
new furnace. It is hoped that a settlement will not be long 
delayed. The publication of the annual report of the Ebbw Vale 
directorate has been the event of the week, and its salient features 
noted with interest. The opening declaration of the directors was 
unqualified : ‘‘ They are of opinion that the accounts show a satis- 
factory result of the year’s working.” ‘The first part of the year 
left little to be desired, but the second half unfortunately was not 
up to the mark, and in common with the trade generally the 
works and collieries had to suffer. Despite vigorous and skilful 
management the ‘‘acute and general depression” told its tale, 
leading to irregular and deficient employment. Still the present 
year may bring improved conditions. The authorised dividend is 
20s. per share, or 10 per cent. A ‘‘steel combine” in which 
the ironmasters of the Midlands and of South Wales will be 
included is being discussed in the district, but nothing definite is 
yet stated. Pig iron has been received from Grimsby and Garston ; 
1772 steel from Rotterdam, a large quantity of scrap iron from 
Belfast, Newhaven and Ardrossan, and rails despatched ; 280 tons 
to Avonmouth, 180 tons to Highbridge, 290 tons to Liverpool, and 
115 steel bars to Sydney. At the Metal Exchange, Swansea, 
this week the following quotations were given :—Pig iron hematite, 
mixed numbers, 59s. 3d.; Middlesbrough, 50s. 1ld.; Scotch, 56s.; 
Welsh hematite, delivered, 61s. 6d, to 62s.; East Coast hematite, 
60s. 6d. to 61s. c.i.f.; no rails quoted; bars, Siemens’, £4 10s.; 
Bessemer, £4 10s.; iron ore, best Rubio, Newport and Cardiff, 
lds. 6d. to 14s. 9d. 





Tin-plate. 

By the last return of the Board of Trade there has been 
a serious falling off in shipments and values in the galvanised 
tin-plate trade. Japan, Germany, East Africa, spgent to have 
been seriously affected. India only slightly ; and Canada has 
escaped. In the Swansea district the tin-plate trade has main- 
tained its prosperous character. The receipts from works was 
again large, being only a few boxes less than 90,000, while the 
shipments totalled 100,276 boves. Stocks are at 196,678 boxes, 
The condition of things is satisfactory, and local makers are stated 
to hold ample orders for some time to come. 


Tin-plate Quotations. 

The latest prices quoted on the Swansea market were as 
follows :—Ordina‘y tin-plates, 1.C., 20 by 14, 112 sheets, 108 Ib., 
Bessemer primes, 12s. 14d. to 12s. 3d.; wasters, 11s. 6d.; Siemens 

rimes, 12s. 14d. to 12s. 3d.; wasters, lls. 6d.; 1.C. ternes, 28 by 

, 112 sheets, Siemens primes, 22s. 3d. to 22s. 6d.; C.A. roofing 
sheets, £8 10s. per ton; big sheets for galvanising, £8 10s. per 
ton ; finished black plates, £9 5s.; galvanised sheets, 24 g., £12 10s. 
per ton ; block tin, £128 5s. per ton; copper, £58 2s, 6d. ; lead, 
£13 ; spelter, £19 7s 6d.; silver, 249d. per oz. 


Trade and Railways. 

The drooping trade cf late shown in iron and steel and 
coke is reacting on the railways. The aggregate decrease on the 
Taff Vale for the past twenty-three weeks now amounts to 
£3167. 


The Llanelly Colliery Dispute. 

I am pleased to hear that the long-continued coal dispute 
at Wannllech Colliery, Lianelly, has been settled. Mr. Williams 
acted as arbitrator in the case, but the disputants, after assenting 
to arbitration, refused to acvept it, contending that if they were 
to, they should be in a still worse condition. Now, however, after 
the points had been duly explained, difficulties have been brushed 
away and work resumed. The effect of the strike on the market 
was completely to upset it, so the settlement has been welcomed 
heartily. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Very few transactions have been made in iron and steel 
during the past week, and the demand for raw as well as for 
finished iron remains exceptionally quiet. The Steel Convention 
reports the business in May to have been about the same as in 
April, which was not satisfactory; the production of the steel 
works has met with a reduction of 30 per cent. The crisis in the 
Girder Dealers’ Union has caused the trade in that article to 
become very flat indeed; unless an agreement is arrived at in 
the very last moment the Union will be dissolved on the 30th of 
June. Semi-finished steel meets with mcderate demand, because 
consumers only buy the most urgent requirements, as they expect 
a reduction in price to take place in the course of the present 
month. The meeting of the sheet mills in Cologne has not been 
successful, for, in consequence of the firm refusal of two works— 
de Wendel and Maximilianshiitte—to join, the plan of forming a 
convention for plates and sheets had to be abandoned. There is 
some hope, however, that the endeavours to form a Convention 
for Drawn Wire will be more successful, and a Wire Nail Con- 
vention is also likely to be formed later on. 


The Siles'an Iron Market. 

Demand and employment have remained moderately 
good ; prices, on the whole, leave very little profit. The blast 
furnaces of Silesia produced 78,942 t. of pig iron in April, which 
is a decrease of 4223t. as compared with March, when the 
amount was 83,165 t. Still, when compared with March of last 
year, the production of pig iron last April shows an increase of 
615t. Of the total production 6999t. fall to foundry pig, as 
against 7386 t. last year ; Bessemer, 1662 t., compared with 3214 t. 
in 1907 ; basic, 30,777 t., as against 28,384 t. ; steel and spiegeleisen, 
8725 t., as against 11,251 t.; end forge pig, 30,779 t., compared 
with 23,354 t. Since the beginning of the present year the output 
of pig iron in Silesia has been 315,392 t., compared with 304,138 t. 
in 1907. The increase in output of basic this year is 23,088 t., 
and in steel and spiegeleisen 4677 t., whilst the production in 
foundry pig decreased 5602 t., in Bessemer 9570 t., and in forge 
pig 1339 t. In April 500 t. were exported. Vince beginning of 
the year 1339t. have been exported. The consignments to 
Austria include 1140 t. foundry pig, 550 t. steel and spiegeleisen, 
and 60 t. forge pig. There has been aslight improvement in the 
girder trade recently, but the present condition is still far from 
lively. Quotations, too, are anything but favourable, owing to 
increasing competition. All descriptions of pipes meet with ready 
demand. 


Coal in Germany. 

No change can be reported in the coal industry of Rheir- 
land-Westphalia, little life being generally shown. Accoiding to 
the Cailner Volkszeitung, 10,000 t. coal at M. 10-95 p t. and 12,000 t. 
briquettes at M. 13-48 p.t. free at the pit’s mouth have been 
ordered in Westphalia by the Austrian State Railways. The same 
paper states that the above prices are lower than the inland quota- 
tions. A satisfactory business was transacted on the Silesian coal 
market last week. Output has been readily disposed of, 83,000 t. 
being the average delivery per day. Shipments to Austria-Hun- 
gary have continued lively. 


Steady Trade in Austria-Hungary. 

Not much of interest can be reported from the iron 
and steel market, a moderately good activity being noticeable in 
the principal departments. The re accounts of the Austrian 
ironworks are pretty satisfactory. uring the period from 
January to April a fair trade is stated to have been done ; ia rail- 
way material 85,000q. were sold, or 33,000 q. more than in the 
same period last year; in cast iron tubes, 86,000q., or 15,000q. 
more than last year; in plates and galvanised sheets, 284,000 q., 
or 6000 q. more than in the corresponding period last year. The 
business in pit coai, as well as in brown coal, continues to be satis- 
factory. 


Iron and Steel in Belgium. 

An unsettled condition prevails in the iron industry, and 
there is very little hope now of a brisk summer trade being done. 
The slight improvement in the manufactured iron business that 
could be reported in the beginning of May is not likely toinfluence 
the position of the market. A satisfactory condition prevails in 
the rail department, and the construction shops report themselves 
regularly occupied. Heavy plates and sectional iron are depressed, 
and the want of employment increases from week to week, and 
further reductions in output are likely to take place. Bars are 
weak generally. A slight improvement in foreign demand has 
aaaee the prices for basic bars to rise. Many orders have been 
secured for rails during the last few weeks, and shipments have 
been pretty extensive. South America comes in for a good share 
of the export trade. 


The Coal Trade. 
Demand forand consumption of coal havesteadily decreased 
In April 361,409 t. were imported, as compared with 434,838 t. 
last year. Export, on the other hand, was 378,528 t., as against 
370,023 t. in 1907. In order to restrict production, which was 
stated at the Colliers’ Congress to be higher than demand, the 
colliers voted for a stoppage of work during six successive months. 
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Coalowners, however, refused to agree to this, and the majority of 
the pits have desisted from such a restriction in output for the 
present, As the Belgian pits maintained the prices of March at 
the recent tendering for 802,300 t. coal for the State Railwa 
while English and German pits sent in lower offers, a requost hat 
been submitted to the Government to disregard the foreign offers 
as a crisis and strike among the Belgian colliers would otherwise 
be unavoidable. 


The French Iron Market. 
More confidence is stated to have been shown jy, the 
French iron industry during the last week, owing to an improving 
demand in some sorts of iron. 





AMERICAN NOTES. 


(From our own Correspondent.) 
NEw York, June Sth. 

THE success of five or six railroad corporations in financing 
large loans has imparted a little vitality to the market. Other 
railroad companies are taking steps to enter upon financial negotia. 
tions. Still others will not take present advantage of the willing- 
ness of lenders to invest in bonds, giving as a reason that the 
volume of freight traffic does not yet warrant contemplated ex. 
pansion. The Illinois Central contracted for 52,000 tons 90 Jb, 
steel rails. They will be furnished by the United States Stee] 
Corporation, and the Tennessee Coal, Iron and Railroad Company, 
The market is watching to see what the railroads will now do in 
view of the manifestation of willingness by the lenders of money, 

Frog and switch manufacturers are picking up a fair business, 
Nail factories are also getting business, and, as recently stated, 
the tin-plate manufacturers have already forgotten there was a 
panic. Steel tars are down 4 dols,, and pig has already rebounded 
a little from its lowest level reached last week. The merchant 
bar and sheet mills are glad to be able to run half time. The 
ylate and structural mills average about one-third. The car and 
Conatited builders are not securing much new work. Present 
prices are extremely low, but they do not attract consumers 
farther than to cover actual work. 

During May domestic stocks of copper increased about 
10,000,000 lb, Stocks in the country on June Ist, 108,000,000 Ib.; 
exports during May, 22,640 tons; total exports for first five 
months, 300,159,680 lb. ; total imports, same period, 81,304,000 |b.; 
domestic production during May, 75,000, Ib.; domestic con- 
sumption, 30,000,000]b , estimated ; domestic output for five 
months, 310,000,0001b., and consumption 118,000,000 Ib.; total 
available supply for this period, 526,000,000 lb ; total domestic 
and foreign consumption, 418,000,000 1b., leaving 108,000,000 Ib. 
in this country. 








AUSTRALIAN NOTES. 

Ir is expected that the Royal Commission appointed in December 
last by the Premier of New South Wales to inquire into the mining 
disputes in the northern districts will be abandoned. At the last 
sitting of the Court the President intimated that he could not 
continue to adjudicate on the miners’ claims while stoppages of 
work at the collieries were allowed to take place. On several 
occasions the Court has been adjourned until miners have returned 
to work while their cases have been in:uired into As the Federa- 
tion of Miners has not been able to give a guarantee that such 
practice would be observed, it is believed the Court will be 
abandoned. 

Mr. Forbes Mackay, who was elected for the position of electrical 
engineer for the city council of Sydney, has arrived and taken up 
his duties. The former electrical engineer, Mr. Rooke, has left for 
England. P 

A survey is about to be commienced over the Tarcoola route for 
the transcontinental railway between West and South Australia. 
The Federal Government does not intend to conduct the 
prospecting work itself, although it will bear the expense of the 
undertaking. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. KENNEDY AND JENKIN announce that they have taken 
into partnership Mr. John MacFarlane Kennedy and Mr. Sydney 
Bryan Donkin. The name of the firm will remain unaltered. 

WE understand that Mr. Malcolm Blair has resigned his position 
as general manager of Francis Morton and Co., Limited, of 
Garston, Liverpool. Mr. Blair has been general manager of the 
new company since 1898, when it purchased the works from the 
liquidator of the old vompany. 

Mr Epwin H. Jupp has opened an office at Grosvenor-build- 
ings, 68, Gordon-street, Glasgow, as engineer and merchant, and 
has been appointed sole agent in Scotland for Brook, Hirst and 
Co., Limited, of Chester ; Henry Berry and Co., Limited, of Leeds, 
and A. Bolton and Co., of Manchester. 

PROFESSOR WALKER has been appointed Professor of Metallurgy 
and Administrative Head of the Department of Metallurgy at 
Columbia University. His duties will begin on July Ist, and he 
will take personal direction of the instruction in non-ferrous and 
electro-metallurgy and metallurgical design. Professor Howe will 
continue to deliver his lectures on iron and steel as heretofore. 

Tue Joseph Dixon Crucible Company, of Jersey City, U.S.A., 
advise us that they have arranged with Messrs. Knowles and 
Wollastor, of 26, Victoria-street, Westminster, who have hitherto 
acted as their European managers, to become sole importers and 
exporters of all their manufactures and mines for the continent 
of Europe. 








THe MAcHINERY Users’ Association (INCORPORATED) ~ ‘The 
annual general meeting of the Association will be held on 
Wednesday, June 17th, at 3.30 p m., at the Westminster Palace 
Hotel. Sir William Holland will be in the chair. 

Contracts.—The Irrawaddy Flotilla Company has recently 
placed an order for a shallow draught stern-wheel steamer with 
Messrs. Yarrow and Co., Limited, of London and Glasgow. The 
vessel is 130ft. in length by 32ft. beam, and is intended for cargo 
service on the Chindwin River in Burma. 

Tue IRON AND STEEL INstTrITUTE.—In accordance with previous 
announcements, the autumn meeting.of the Iron and Steel 
Institute will be held at Middlesbrough on Monday, Tuesday, 
Wednesday, and Thursday, the 28th, 29th, and 30th September, 
and Ist October, 1908. The provisional programme of the 
meeting is as follows:—On Monday, the 28th, the members will 
arrive at Middlesbrough, and in the param, awa will be a con- 
versazione and concert, by invitation of the eption Committee, 


in the Town Hall, Middlesbrough. The mornings of Tuesday, 
Wednesday, and Thursday, September 29th, 30th, and October 


Ist, will be devoted to the reading and discussion of papers. On 
Tuesday luncheon will be provided by invitation of the Reception 
Committee; works will be visited in the afternoon. On the W ed- 
nesday afternoon members will be invited to the official opening of 
Smith’s Dry Docks on the Tees, and in the evening a banquet will 
be given by invitation of the Recepti ittee. On Thursday, 
October Ist, the members will be invited to luncheon by the C leve- 
land Institution of Engineers, the members and ladies accompany- 
ing them afterwards proceeding to Rounton_Grange, where 4 
garden party will be given by Sir Hugh and Lady Bell A 
detailed programme will be issued when the arrangements are 
further advanced, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention iscommunicated from abroad the name and address 
of the Communicator is printed in italics, hag ; 

When the abridgment ts not illustrated the Specification is without 
Orin of Specifi may be obtained at the Patent-ofice Sale Branch, 
95, South amypton-b gs, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification, wit 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given-at the end of the abridgment, give notice at the 
Patent-ofice of opposition to the grant of a Patent, 
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BOILER ACCESSORIES. 


91,095. September 23rd, 1907.—IMPROVEMENTS IN AND RELATING 

yo STEAM GENERATORS, Eracst Howard Foster, of 111, Broad- 
vay, New York, Amerwa, 

This invention relates to tubular boilers of the type in which the 


furnace is placed below the cylindrical shell of the boiler. The 
object of the invention is to arrange a superheater in the com 
bustion chamber at the rear end of a boiler of the type above set 


forth, so that the hot gases in passing from the furnace flue to the 
tubes of the builer do not impinge directly on the superheater 
tubes. The arrangement is shown in the engravings. At the rear 
end is the reat combustion chamber, extending transversely across 
the boiler. Situated in the chamber is the superheater A, consist 
ing of two ome K, of vertical pipes, one group or section situated 
at one side of the chamber, and the other groupor section at the 
other side, with an open space between them. From this open 
space the superheater pipes or elements and adjacent parts of the 
boiler and setting are readily accessible for inspection and repair. 
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In the present embodiment of the invention there are four pipes 

in each group. The forward pair of each group is connected to a 

suitable transverse header, as G, secured by flange joints to the 

inlet pipe, at the centre of which the supply pipe C is connected 

by a flange joint H. The latter pipe connects with the boiler, to 

receive steam therefrom. At the bottom each pipe of the forward 

pairs is connected to its neighbour in the rear pair by a longi- 

tudinal header, as G!, The rear pipes are connected to transverse 

headers like those of the forward pairs, secured by flange joints 

to the “outlet or delivery pipe, which may be connected by a 

flange D at its centre to the service main. The furnace gases, 

passing to the rear under the boiler, strike the wings W, W, and 

are directed to the central passage E, from which part of the 

stream of gases is diffused among the superheater elements, | 
although the main body of the stream flows uninterruptedly | 
between the two sections or groups. For the purpose of cleaning 

the pipes openings are provided in the top of the setting. 

Through these apertures jets of steam may be injected, to blow off 

accumulations of soot.—May 20th, 1908. 


STEAM TURBINES. 


11,586. May 17th, 1907.—IMPROVEMENTS RELATING TO FLUID- 
PRESSURE PACKINGS AND THE LIKE, the Honourable Charles 
Algernon Parsons, C.B., of Heaton Works, Newcastle-on- 
Tyne, and John Turnbull, of the Parsons Marine Steam 
Turbine Company. 

This invention relates to fluid-pressure packings, and is specially | 
applicable to the glands of rotating shafts of turbines and 
compressors where the shafts pass through the cylinders. In 
packing glands as at present constructed in many turbines, one or 
more annular spaces are provided around the gland sleeve which 
carries the labyrinth packing. In such glands water is liable to 
collect at the bottom of the annular space when the turbine is 
running, and suitable draining arrangeaients are necessary to 
remove this water when the turbines are standing. It is found 
that this accumulation of water tends to cause corrosion of the 
gland casing at this part. The object of the present invention is 
to provide an improved gland in which the water cannot 
accumulate in the gland. The invention consists in an improved 
packing gland in which the “lantern” space or spaces outside the 
gland sleeve are continued only as far round as about the level of 
the underside of the shaft, suitable communicating means being 
provided through the gland sleeve whereby the whole gland is 
rendered self-draining. In carrying the invention into effect 
according to one construction as applied to the packing gland of a 
steam turbine, outside the sleeve a, which carries the labyrinth 
packing strips }, one or more ‘‘lantern” spaces ¢ ¢ are provided, 
ut instead of carrying these “‘ lantern” spaces entirely round the 
sleeve they are carried over the top of the shaft and down only to 
about the level of the bottom of the shaft. Radial holes, d, are 
drilled through the sleeve to establish communication between the 
labyrinth packings and the “lantern” spaces, but at the bottom 
of the ‘‘lantern spaces” horizontal or slightly sloping holes are 
formed in the sleeve so that the bottom of the ‘‘lantern ” spaces 
may drain into the labyrinth packing of the gland. Along the 
bottom of the gland sleeve slots may be cut in the gland strips } of 
the labyrinth packing to permit drainage back into the cylinder of 








the turbine. Thege slots in the strips are preferably staggered to 
reduce the flow of ste m or air through them. oe casing 
in which the “lantern” spaces are formed is preferably made in 
two portions g and h, separately attachable to the turbine casing. 
The lower half of the gland casing, however, may, if desired, be 
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| formed in one with the lower half of the turbine casing, the top 
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| in the accompanying drawing. 


half being detachable ; or in smaller sizes of plant, both halves of 
the gland casing may be formed in one with the corresponding 
halves of the turbine casings. May 20th, 1908. 


INTERNAL COMBUSTION ENGINES. 


10,635. May 7th, 1907..-IMPROVEMENTS IN FoUR-CYLINDER 
INTERNAL COMBUSTION ENGINES, by the Sociéta Aquila Italiana 
Fabbrica Automolili, of No. 9, Via Bonsignore, Turin, Italy. 

The object of this invention is to diminish the number of bear- 


| ing bushes, and at the same time to give to the motor such a con- 


firmation as to s' mplify the construction and reduce the weight of 
such engines. The invention is illustrated in longitudinal section 
The four cylinders and also the 
water jacket are formed, as has already been proposed, in a single 
casting with the cylinders side by side, and, in consequence of the 


' cylinders, and, therefore, of the pistons, being thus brought very 
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close to each other, the crank shaft may be, and, according to the 
present invention, is supported by means of a single pair of bear- 
ings, as shown in the drawing, and this is of practical importance 
in several respects, particularly in the facility with which the 
bearings may be aligned and maintained in adjustment as com- 
pared with engines having more than two crank shaft bearings. 
As shown in the engraving, the connecting-rods of the two central 
cylinders work on a common crank pin, while those of the end 
cylinders are in opposite phase. In order to reduce the distance 
between the bearings to the greatest possible extent, the connect- 
ing-rods of the two outer pistons are asymmetrically disposed with 
respect to their pistons and crank pins, as shown in the engraving. 
May 20th, 1908. 


ROTARY CONVERTERS. 


20,202. September 10th, 1907.—IMPROVEMENTS IN OR RELATING 
To Evectric Rotary CoNVERTERS, Siemens Brothers, 
Limited, York Mansions, York-street, Westminster, S.W. 

When auxiliary rotary converters are used for compounding 
alternators or for the excitation of boosters, driven separately or 
otherwise, in connection with buffer batteries in single or polyphase 
plants, it is well known that it is not sufficient to obtain a direct 
current which is simply in proportion to the watt component of the 
alternating current, because in most cases the watt-less com- 
ponent may also vary at the same time, and its influence upon the 
regulation of the alternator is of great importance, and has to be 
taken into account. The present invention is designed to do away 
with these difficulties, and to this end it consists mainly in the 
employment of two pairs of brushes for each pair of poles on the 
rotary converter, adapted to obtain from the converter two 
separate direct currents which are independent of each other, and 
each of which depends on or corresponds to a different component 
of the magnetic flux, one corresponding generally to the watt 
component and the other the watt-less component of the alternator 
current. In this way two converted direct currents are obtained 
which can be regulated separately, this being an important feature 

In order to deal with the watt-less component as above referred 

to, the arrangement shown in the upper engraving is employed. 

In this arrangement two sets of brushes /! ! and b2/? are employed. 

Usually, but not necessarily, the axes of these brush sets make an 

angle of 90 electrical degrees. In order to get voltages propor- 

tionate to the watt component and to the watt-less component of 
the alternating current it is, of course, not sufficient simply to 





place the brushes at right angles, but after this has been done the 
whole brush set must then be turned or adjusted to its final exact 
position. If the position of the brushes be so chosen that between 
12 (2 a volfage is generated in proportion to the component /! of 
the flux, that is, to the watt component of the alternating current, 
then the other set /! 4! shows a voltage in proportion to the com. 
ponent f? of the flux, that is, to the watt-less component of the 
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alternating current. From .both voltages direct curren may 
be derived which are independent from each other. Both 
currents may be used to excite the generators or boosters men- 
tioned above. In order to avoid disturbing the original flux f by 
the magnetomotive force of these direct currents, it is advisable to 
arrange a distinct compensating winding for each of the direct 
currents, as shown in the lower engraving. There are two other 
illustrations.— May 20th, 1908. 


ELECTRICALLY PROPELLED SHIPS. 


22,605. October 14th, 1907.—IMPROVEMENTS IN SYSTEMS OF 
ELEcTRIC POWER TRANSMISSION FOR DRivING SHIps’ PrRo- 
PELLERS AND OTHER APPARATUS, Siemens Brothers’ Dynamo 
Works, Limited, York Mansions, York-street, Westminster. 

It is well known that when driving ships’ propellers, the power 
required increases very rapidly with even a slight increase only 
of speed, this extra demand for power being inconsistent with the 
mode of increasing the speed of an electric motor by reducing its 
field excitation. It has, however, been found that if two or more 
motors are connected in series, they regulate on a different 
line, and that if the field of one of them be strengthened then its 
speed will increase instead of being reduced. Such an arrange- 
ment, therefore, offers a more satisfactory mode of improving the 
torque and for dealing with special increases in the demand for 
power, and the main object of the present invention is to provide 

a system whereby motors operating in the manner indicated can 

be controlled in a simple and effective manner either jointly or 

independently, as required. An important object of the invention 
is to enable electric motors which are arranged to be driven by 
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one single controlling generator to be also regulated independently 
one of another, as occasion may require. Referring to the engrav- 
ing m! and m? are the two motors which are connected in series, 
and serve to drive the ship’s propellers s' and s*, These motors 
have their armatures arranged in series and connected in circuit 
with the armature of the common controlling generator ; x x! n” 
are the fields of these machines which are separately excited from 
a common source or network system /. The generator is driven 
at constant speed by the prime mover, for example, a steam tur- 
bine, and the tension thereof can be varied between a positive and 
a negative marimum by means of the field winding x and the 
regulating device r, When the motors are both to be regulated 
jointly, this is effected by means of the regulator r. If, howe ver, 
it be-desired to regulate the electric motors independently one of 
another, then in addition to the regulator r special lators r! 
and 7? are provided, by which the excitation of the field windings 
n' and n? of either of the two motors can be varied between a 
positive and a negative maximum in the above described manner. 
In the arrangement, according to the engraving, the network ¢ 
likewise serves as the source of current for the excitation of the 
motors, but a special exciter driven by the prime mover, for 
instance, may be employed, if desired, to take the place of the 
network ¢. There are several important modifications, and three 
other illustrations — May 20th, 1908. 
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DRILL CHUCKS. 


11,258. May ]4th, 1907.—I provements IN CuUckKs For HOLDING 
Rock DRILLS AND THE LIKE, George Warren and John Vivian 
Tregoning, of Mine-office, Box 57, -road, Transvaal. 

This invention relates to chucks for holding rock drills and the 
like of the type in which the interior of the chuck ‘is dovetailed, 
the smallest diameter being at the open mouth of the chuck. The 
keys to secure the tool in position are correspondingly shaped, and 
the latter is thus constantly held tight in the chuck. In carrying 
the invention into effect, a chuck a is formed of steel integral with 
the piston-rod } of the rock drilling machine, the bore of the chuck 
being machined out with a taper, the smallest diameter of which 
is at the mouth. Two “on ¢ are machined to the same taper on 
their external surfaces and with a square, octagonal or other 
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convenient angular cross-section in their inner surfaces to suit the 
section of drill shank d employed. Thekeysc are of such size that 
it is just possible to insert them through the narrow mouth of the 
chuck, and to leave room when they are in position for the drill 
shank d to be inserted between them. They are formed with heads 
e by which, when the drill is inserted, they may be slightly drawn 
out to give sufficient grip to set the drill centrally. This may be 
conveniently effected by inserting a suitable blunt instrument 
between the back of the head and the face of the chuck. Then on 
operation of the drill the shock of the latter on the rock hasa 
tendency to force the keys forward in the chuck so that they 
wedge the drill tightly in ition. When the dril] is to be 
released, the head ¢ of one of the keys ¢ is sharply struck with a 
hammer, whereupon the drill will be instantly loosened and can be 
easily removed. Grooves f may be provided in the chuck to 
facilitate insertion and removal of the keys.— May 20th, 1908. 


INDUCTION MOTORS. 


11,466. May 16th, 1907.—ImPROVEMENTS IN INDUCTION Morors, 
AND IN THE METHOD OF STARTING, CONNECTING UP, AND CON- 
TROLLING THE SPEED OF COMBINATIONS OF SUCH Motors, Jens 
Lasen La Cour, of 36, Netherby-road, Edinburgh. 

By the use of phase transformers, such as described in British 
application No, 24,582 of 1906—see THE ENGINEER, February 7th, 
1908—it is possible to combine the advantages of polyphase motors 
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on a train with single-phase transmission. According to present 
practice the losses at starting and at the lower speeds are exces- 
sive, therefore the overall efficiency at starting periods is low. 
These objections may be overcome by using several motors of the 
same or of a different number of poles, and connecting them in 
eoneatenation. When, however, many:steps in speed variation are 
required, so that the efficiency shall be considerably improved, the 
connecting and controlling means become very complicated. 
According to the present invention ordinary and special induction 


variation may be obtained with a minimum number of switehes and 
starters. Referring to the engraving,.the reversing switch is for 
reversing two of the phases. When this switch is closed the voltage 
is applied to the six-pole motor making the bus bars alive, also the 
switch A. The switches A, B, C and D are two-way throw-over 
switches ; they are shown diagrammatically by two lines at right 
angles. The switch A connects the three contacts A! either with 
the three starter contacts B or with the three contacts C!. It 
will be assumed that A! and C! are connected, and there is, there- 
fore, voltage on the four-pole motor. Switch B connects the con- 
tacts D! either with the upper starter B! or with the contacts Fi. 
Assume that D! and F! are connected so that contacts F! will be 
alive. Switch C is adapted to connect the contacts H with either 
E! or K, and switch D is adapted to connect the contacts L with 
either K or M. Suppose that switch C connects E' and H, and 
that switch D connects L and M ; that is to say, the two-speed 
motor is connected up to have two poles. From these connections 
it will be seen that the six, four, and two-pole motors are con- 
nected in concatenation, and may be started up together by means 
of the lower starter. The full speed with short-circuited starter 
then corresponds to twelve poles. To get a higher speed, switch B 
is changed over, so that only the six-pole and four-pole motors are 
in series, and they may be run up to the speed corresponding to 
ten poles by short-circuiting the upper starter. If, now, the 
switch D be changed over so as to connect the contacts K to the 
contacts L, it will be seen that the four-pole motor and the two- 
speed motor—now running as a four-pole motor—are connected in 
parallel and are running with the six-pole motor in concatenation, 
the two fuur-pole motors each running at the tension on the set 
of bus bars. This is a running position. In order to — up 
still more, the switch D is made toconnect Land M, and all resist- 
ance is switched in the lower starter, and switch C is made to con- 
nect contacts H and K together. The six-pole motor and the 
two-speed motor—running as a two-pole motor—are then direct 
in series, and by again short-circuiting the lower starter the speed 
can be brought up to a maximum corresponding to eight poles. 
By now moving over switch Aso that A! and B! are connected, and 
by again short-circuiting the upper starter—which had in the mean- 
time been brought into proper ition—the six-pole motor will 
do the work alone.—May 20th, 1408. 


MISCELLANEOUS. 


3,500. June 11th, 1907.—AN IMPROVED SLAB OR TILE FOR USE 
IN THE CONSTRUCTION OF FILTER BeEps, by David Hinchliffe 
and Sons, Spen Valley Oil Works, Liversidge. 

The object of this invention is to construct a slab or tile used in 
the construction of filter beds, the perforations of which are 
arranged and formed or shaped in such a manner that they offer 
the maximum facility for the filtration of liquids, and will not 
make up or become blocked hy the accumulation or adhesion of 
sediment or solids therein. The coke, clinker, or other filtering 
media is placed upon these tiles to a suitable depth, and the tiles 
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are supported by. beams or a framework over a shallow floor or 
bottom of the filter inclining towards an outlet. The perforations 
in the tiles enable the liquid to be drawn off as it percolates 
through the filtering material Hitherto, however, the perfora- 
tions have been situated widely apart, consequently the filtration 
is limited and slow. The inventor, in making these perforations 
taper, conical, pyramidal, or the like in shape, widest at the 
bottom side of tile, and tapering towards the upper surface, also 
arranges them very ciosely together. In the engravings Fig. 1 is 
a sectional elevation of the slab used in the construction of filter 
beds constructed according to this invention. Fig. 2 is a plan of 
Fig. 1, whilst Fig. 3 is a sectional elevation upon a smaller scale 
of a large size of tile constructed according to this invention. — 
May 20th, 1908. 


8156. April 13th, 1908.—IMPROVEMENTS IN SPEED ADJUSTING 
GEAR FOR ENGINE GOVERNORS AND ANALOGOUS PURPOSEs, 
by Herbert John Marshall, of Britannia Ironworks, Gains- 
borough. 

This invention relates to a device for operating the speed 

adjusting gear on a governor of the ‘‘ Pickering” or similar type, 

and is specially applicable to traction or road engines in which the 
governor is not within reach of the driver when standing in the 
usual position in the engine tender. The nature of the invention 
will be better understood on reference to the engraving, which isa 
side elevation of this device as applied to a traction engine. a is 

the governor, in which the centre spindle is connected direct to a 

throttle valve in the usual way, the governor being provided with 

a speed adjusting gear consisting of a spiral spring threaded on a 

spindle, the spindle being rotated to bring the spring into action. 

he arrangement usually adopted for rotating this spindle is a 

worm wheel and small thumb worm, but on an engine of the ty 

referred to it will be understood that the driver cannot reach the 
governor to make use of the adjustment in this form. According 

to this invention, a small pinion wheel is mounted on the end of a 

spindle which usually carries the worm wheel above referred to, 

and engaging with another pinion wheel is arranged a quadrant or 
segment wheel, which is free te turn about a spindle «. The 
segment is connected by means of a rod to a lever, carried in any 
convenient position in the engine tender, this lever being provided 
with the usual notch plate and catch to hold it on the various 
different pdints of adjustment. If it is desired to increase the 
travelling speed of the engine witbout diminishing its tractive 
power, this can be done by increasing the number of revolutions per 





motors are so combined, and the controlling switches and starting 
means are so arranged that the necessary number of steps in speed 


minute made by the crank shaft, and to arrive at this the governor 


es 
in the extreme position, the quadrant or segment is rotated on the 
spindle, and the small pinion makes several revolutidns, accordj 

to the ratio of the gear. The spiral spring on the spindle is thys 
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twisted or wound so that it exercises an upward pressure on the 
throttle valve spindle, and consequently an increased speed of the 
governor is required to close the throttle valve.—May 20t/, 1908, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 
887,076. TURRET OR SIMILAR VESSEL, C. D. Doxford, Sunderland, 
England.—-Filed November 6th, 1906. 
In a turret vessel the combination of a hull B, a turret A form. 
ing the upper part of the vessel and merging into the hull, deck 
beams .E extending across the turret, a double bottom F at the 
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bottom of the hull, narrow internal frames C extending{from the 

deck beams E to the double bottom F, leaving an unobstructed 

space from side to side between the frames C, large gusset plates 

D extending from the frames C to the deck E at intervals in those 

portions of the vessels where the turret A merges into the hull b, 

and small knee plates G securing the internal frames C to the 

double bottom F. 

887,220. APPARATUS FOR PRopucING VoLTaic HIGH-CURRENT 
Arcs, H. Pauling, Gersenkirchen, Germany, assignor to tie 
firm of Salpeter-siure-Industrie-Gesellschaft, G. M. B. H., (el- 
senkirchen, Germany. — Filed September 30th, 1907. 

The invention consists in the combination of a pair of diverging 
electrodes with means for blowing a current of gas through the 
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space of greatest proximity of the electrodes and in the direction 
of divergence, the space being large enough not to disturb the free 
eof the gas current, and a pair of adjustable auxiliary 
electrodes electrically connected to the former electrodes and 
extending into the space between the latter. There are three 
claims. 

887,278. Locomotive Dravcut Reeunator, W. A. Skinner, 
Moberly, and T. F. Cain, Montgomery City, Mo.—Filed 
August 24th, 1907. 

The invention consists in’placing a cone, as shown, in the smoke- 
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box, round the outside of which the gases must go in order to get 
in at the front end. The intention is to equalise the draught 
through the tubes, There are seven claims. 




















adjusting gear is brought into operation, When the lever is placed 
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Power Gas Producers, their Design and Applicaticn. By 
Philip W. Robson, of the National Gas Engine Company. 

London: Edward Arnold. 1908. 

Lr is, unfortunately, all too rarely that the men actually 
engaged in mechanical engineering write books. Chemists 
do it often, and civil engineers sometimes ; the consequence 
is that the literature on such subjects attains frequently a 
high degree of merit. Mechanical engineering, on the 
other hand, is dealt with generally by those who, although 
thev have been trained as mechanical and manufacturing 
engineers, bave broken their connection with the factory 
and turned consultants, patent agents, or expert wit- 
nesses. The loss to literature, qua literature, may not be 
wreat, but the less to the science of engineering is heavy, 
und on the few occasions when the manager of a works 
actually takes to book-writing his efiort is doubly welcome. 
A case in point is before us. Mr. Robson is the manager 
of the National Gas Engine Company, and the book he 
provides for us exhibits the very features we should expect 
to find. It discusses the practical details of design and 
ianufacture, and insists upon the points to which the 
user must pay attention if Justice is to be done to the 
manufacturer's labours. 

The volume is divided into two parts, and defying 

chronology, Mr. Robson devotes the first to the suction 
producer, and the second to the pressure producer, which 
was by many years the first in the field. To our minds 
he first part is by a great deal the best; this may be 
partly due to the fact that much of the second part is 
almost a repetition of what has preceded it, but it is pro- 
bably accounted for not a little by the fact that since the 
National Gas Engine Company does not make power- 
pressure plants, Mr. Robson’s knowledge of them lacks 
something of the intimacy his knowledge of suction pro- 
ducers displays. Mr. Robson gives us first, after an 
introduction, a chapter on general principles which will 
be found useful to those making the acquaintance of the 
suction producer, then one on the chemical and thermal 
reactions, which is not an entire success and is only neces- 
sary to make the volume complete. Our scientific gorge 
rises, for example, against such a statement as “the 
molecular weight of a gas in pounds occupies 357°5 cubic 
feet.” The practical conclusions which end the chapter 
are by far the best part of it. In them, as elsewhere 
throughout the volume, the author lays great stress upon 
the necessity of correctly adjusting the supply of steam 
to the fire. “The steam supply to the producer,” he 
writes, “ should be kept well under control so that the work- 
ing temperature can be kept as high as possible consistent 
with the prevention of the formation of excessive clinker 
in the furnace. An excess of steam lowers the tempera- 
ture all round, and is generally against efticiency and 
prevents the production of a good gas.” This necessity 
of controlling the steam supply is a strong point with 
Mr. Robson, and very rightly ; the transformations in a 
producer are chemical changes, and the efficiency of the 
operation depends upon the correct proportioning of the 
reagents. He writes again: ‘‘ The importance of design- 
ing the vaporisers of suction producers effectively to 
control the steam supply to the fire so as to obtain the 
best results is so imperfectly understood that of the 
numerous producers which have been placed on the 
market there are probably not more than two in which 
the required control is arranged to be at all possible.” 
l'inally, it is pointed out that air heated to 160 deg. Fah., 
which is about its usual temperature in the vaporiser, can 
carry more steam than the reaction requires, and the 
available supply of water vapour should therefore be 
regulated. 

In the succeeding chapters Mr. Robson discusses the 
general design and the details of various producers. The 
National, of course, receives the longest treatment, and 
naturally it is deemed the nearest perfection, but some of 
the others, if not all, are adequately and justly treated. 
It is impossible to spare the space to discuss the various 
interesting points raised, but all through this section the 
reader will find useful practical hints and data. He will 
find that modern practice has gradually enlarged the 
grate area till 8 square inches per brake horse-power for 
producers up to 100 horse-power, and 7 square inches for 
larger sizes has become the standard practice; he will 
learn that the depth of the active body of fuel must 
never be less than 18in., and in large producers should 
reach twice that amount; he wi.l find figures as to the 
proper diameter of the liner and the cubic contents of the 
coal container, and he will read a good discussion of the 
pros and cons. of fire-bars and no fire-bars. He will also 
read many pages about vaporisers, a feature on which, as 
we have already said, Mr. Robson lays a great deal of 
stress. It is on this part of the design that manufac- 
turers show most divergence, but all the variations 
may be divided into two classes—those of the flash 
boiler type, in which no reserve of hot water is 
carried, and water-carrying boilers in which a body 
of hot water is always present. ‘The important 
difference between the action of the flash boiler as 
against the water container type of vaporiser is that in 
the former it is possible to regulate the degree of satura- 
tion of the in-going air with accuracy to give the best 
results, whilst in the latter, as the air has to pass over a 
large surface of steaming water, the same control of the 
Steam cannot be approached.” The National vaporiser 
consists of a helical groove down which the water flows, 
and as it is converted into steam is taken up by the 
heated air that passes over it on its way to the furnace. 
The arguments in favour of this system are well 
developed, whilst it is admitted that plants working on 
the tank system are also giving excellent results. We 
pass over Chapter IV., which is purely descriptive of 
complete producers, and turn to Chapters V. and VL, 
which deal with important details. Amongst these must 
be put.first “scrubbers,” which are absolutely essential 
to good working. ‘ Mr. Robson discusses the functions of 
this part of the plant both as a gas cooler and as a gas 


cleaner—two functions of equal importance. He:e we 
find some valuable figures. For example, abcut 
10lb. of water per brake horse-power per hour 
are required—it is curious that a suction gas engine 
should require practically the same amount of water 
all told as a good steam engine; the capacity of the 
scrubber should not be much less than three-quarters of a 
cubic foot per brake horse-power, the diameter being about 
one-fourth the height. Watersprayers made of pipes pierced 
with small holes are condemned because the holes are 
likely to rust up and the supply then becomes unequal. 
Little troughs over which the water trickles are recom- 
mended. The form that fire-bars should take and the 
desirability of fitting movable grates of some kind are sub- 
jects also dealt with. Chapter VII. is short but important, 
for it raises the question of the use of bituminous fuels in 
suction producers, and one or two plants are described, 
but the use of such apparatus for the propulsion of ships 
is barely touched upon. Applications to Practice and 
Working Results, the latter depending for official figures 
on the familiar trials of the ‘Royal Agricultural Society, 
are the subjects dealt with in the concluding chapters of 
this part. 

The remainder of the volume is devoted to pressure 
producers for non-bituminous and bituminous fuel. We 
propose to say very little about it save that the arrange- 
ment is generally similar to that of the first part. It is 
not so well done as the first part, probably, as we have 
already said, because Mr. Robson is not actively engaged 
in the manufacture and sale of pressure producers. On 
this subject there are better authorities—for example, 
Dowson and Larter, but on the suction producer the 
present book is the best of its kind. In one respect, how- 
ever, even on pressure producers, Mr. Robson’s book has 
the advantage. It provides the reader with practical 
details of the construction of various producers and 
illustrates a number of designs and plants. 


The Elements of Railroad Engineering. By William G. 
Raymond, LL.D., M. Am. Soc. C.E., Professor of Civil 
Engineering and Dean of the College of Applied Science 
the State University cf Iowa. First edition of one 
thousand. 405 pages octavo, 107 figures, 18 plates. 
London ; Chapman and Hall. 

Prorsessor. RaymMonp evidently intends to publish three 

volumes on railway engineering, viz.:—“ Railroad Field 

Geometry,” ‘“ Elements of Railroad Engineering,” and 

“Railroad Engineer's Field Book.” We are now 

presented with the second of these before ‘the 

first has appeared, the other two being, it is announced, 

“in preparation.” The present volume is divided, after 

an introduction, into three parts—the permanent way, 

the locomotive and its work and railroad location, con- 
struction and betterment surveys. The adoption of this 
order would seem like putting the cart before the horse, 
as the questions of the location and construction of 
railways should surely be dealt with before the road and 
rolling stock. The part dealing with permanent way covers 
alignment; rails, and rail fastenings ; cross-ties ; ballast and 
road-bed ; culverts; bridges and minor structures ; side- 
tracks and yards; elevation of the outerrail; and signalling. 
Part II. covers the locomotive ; the work of the locomotive; 
locomotive and grade problems; road expenditure ; effect 
on operating expense of change in the number of trains ; 
effect of distance, rise and fall and curvature on train-mile 
costs ; problems in change of ruling grade, distance, rise 
and fail and curvature. Part I1f. deals with recon- 
naissance ; preliminary survey; location survey; con- 
struction surveys; betterment surveys. This brief 
summary will give an idea of the ground covered by the 
book, and the author says that his policy ‘ has been to 
treat briefly and generally those subjects which are fully 
and well covered in special volumes to which the student 
is referred, and to go into detail in those subjects treated 
only in books of the same class as this one.” Further on 
we read that “the author has tried to use few words and 
to have all of them mean something, in the desire to 
condense into proper proportion for a broad civil engineer- 
ing course almost all of the fundamental principles of a 
great subject which may be amplified as much as desired 
by those using the book.” Railroad engineering is, 
indeed, a big subject, so that in compressing this volume 
into four hundred pages, Professor Raymond has hardly 
been able to do justice to himself or his work. In glancing 
desultorily through the book on its receipt we were 
inclined to be disappointed, but a closer study has led toa 
modification of our earlier views. -_Notthe least contributory 
cause that has led to a better opinion is the fact that the 
author makes it clear, in the words already quoted, that the 
work has been written for students. To the general 
reader, and especially English readers, the introduction is 
the most interesting, and we are sorry that this is 
covered by sixteen pages only. Therein Professor Ray- 
mond does not hesitate to talk freely. He speaks, 
when referring to the inception of a railroad enterprise, 
of “cases—fortunately comparatively few-—-where a road 
is projected, and, sometimes when the funds can be 
secured, actually built, for the purpose of blackmail.” 
Again, “it is not ususual for a company to be organised 
under the laws of a State in which no one of the indi- 
viduals forming the company lives and within which no 
part of the proposed line lies. This is done because of 
some of the provisions of the law of that State that the 
organisers think particularly favourable to them.” In 
speaking of the failure of railroads the author holds out 

a warning to embryo engineers where he says that of the 

six possible reasons for the failure of railways two are 

chargeable in great measure—frequently wholly—to the 
engineer. These are poor location and poor construction. 

Seeing that the subject of the valuation of railroads is 

one that is attracting much attention just now in America, 

owing to the action of the President and the Interstate 

Commerce Commission, and that the New Haven road 

have employed Mr. J. F. Stevens, late chief engineer 


aj] their property, it is a pity that more is not said on that 
head and on the question of taxation, to which the author 
only devotes ten liner, and then remarks that “the 
subject, though an interesting one, will not be pursued 
further.” 

These two tubjects and the next—the railroad and 
the public—are amongst the thirteen in the introduc- 
tion, and we must again express our regret that they arc 
not discussed more fully because they certainly do nct 
call for limited notice on the grounds given in the pre- 
face, that they “are fully and well covered in special 
volumes to which the student is referred.” This part of the 
work may now be left after one more reference. Speaking of 
the safety of American railways, Professor Raymond 
says: “It is a fact that railroad service in America is 
reasonably efficient, but it is not reasonably safe. Much 
more attention should be given to this item of control 
than to the item of maximum rates, which should in 
general be left to take care of themselves.” The author 
has dealt more fully with what he evidently intended to 
be the main objects of this work, and we cannot, remem:- 
bering that the volume is for students, find it in cur 
heart to criticise severely any shortcomings.. These are 
generally in connection with minor details, of which longer 
treatment would have added to the value of the bock 
to the student, and made it of some service to the 
general reader. For instance, in dealing with foundations, 
half a dozen lines are devoted to screw piles, and we are 
informed that “such piles are used in supporting the 
Pennsylvania Railroad tunnel in the Hudson River.” 
Here was an opportunity of dealing with a very intercst- 
ing subject, and one of which details can be obtained, as 
they appeared in Tue Encinger of April 12th, 1907, and 
in other places. Further, whilst European practice is 
occasionally referred to, British practice in particular is 
not mentioned at all. For instance, the author should 
have known that screw spikes are used by the Lendon 
and North-Western for securing the chairs to the sleepers. 
Again, Professor Raymond condemns the use of slip 
switches, and says “the fewer the better ;” but no reason 
is given for this opinion, which, judging by the free use 
not only of slips, but of double slips, in America, is not 
tke conclusion most engineers have arrived at. There is, 
however, some information to be gathered from the work. 
It is stated that European white oak. is a more durable 
wood for sleepers than the average American white. oak, 
and that one-seventh of the entire cost of maintenance 
of way in the United States is for tie—sleeper—renewals, 
and this is twice the cost of rail renewals. The articles 
on the lay-out of yards are good, as well as the tables, in 
Parts II. and III., of the cost. of construction and main- 
tenance. Over sixty pages are devoted at the end to an 
appendix containing extracts from the “ Transactions” of 
the American Society of Civil Engineers on a paper, with 
discussion, by Mr. W. D. Taylor,:on the “ Location of 
the Knoxville, La Follette, and Jellico Railroad.” This 
forms good reading, and we agree with the author that 
its inclusion is warranted. For students who are not at 
present equal to digesting the text-books that cover the 
broad field of railroad engineering, the condensed, 
abridged form submitted by Professor Raymond may be 
commended, but for those who have advanced from the 
theoretical to the practical, we fear there is not very 
much to learn from it. 


Facts, Figures, and Forn.ule for Irrigation Engineers. By 
Robert Surton Buckley, C.8.I.. London: E. and 
F. N. Spoa, Limited, 57, Haymarket. 1908. 


Tue author, in a comparatively small and condensed 
work, has furnished irrigation engineers with a very 
useful compilation of rules, tables, and up-to-date statistics 
of irrigation matters, which will prove serviceable both in 
every-day field operations and in the preparation of 
projects, so that it is a book which should be at hand on 
all occasions. 

Mr. Buckley is an experienced Indian canal officer, and 
therefore his data are largely based on Indian practice ; 
nevertheless he has also placed the statistical records of 
other countries under contribution, which adds to the 
cosmopolitan value of the work. The book under review 
is, however, not merely a collection of formule and tables, 
for it is so interspersed with the author’s own views that 
it almost ranks as a manual. His care and research is 
shown at every point, and his reduction of most of the 
tabular results to readily comparable units enhances the 
applicability of his labours. 

A useful selection of hydraulic formule in general use 
is followed up by a note on the flow of water in canals and 
channels, with which is combined a series of diagrams 
whereby the laborious calculations often necessary under 
the now very generally accepted formula of Ganguillet 
and Kutter may be abridged, or indeed avoided, tho 
results being within practical limits of accuracy. 

Young engineers will find the observations on the 
methods for ascertaining the volume of discharge of rivers 
and streams of practical use. The question of silt in 
rivers and canals receives considerable attention, but the 
important subject of silt deposits in reservoirs has received 
scanty record, only three instances of rather archaic date 
being given. A great variety of data regarding the 
“ flow off,” evaporation and absorption, and duty of water, 
in all parts of the world has been accumulated by the 
author ; but the wide variations in the results observed in 
these matters, as weil as in the strengths of masonry and 
concretes, should warn every engineer that each case 
must be treated on its individual merits, and that he 
should be as far as possible his own experimentalist, for 
itis clearly unwise: to trust to conclusions drawn from 
even the very best authorities, unless it can be ascertained 
that in both the cases the circumstances arc exactly 
parallel. 

By a careful system of detailed references Mr. Duckley 
enables the reader. who may have occasion to use bis 
book to verify the extracts, ard, if necessary, fo extend 
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& minimum expense of time and labour. The work is 
clearly printed, and is furnished with a good index. 


SHORT NOTICES. 


The Miners’ Geology and Prospectors’ Guide. By Geo. A. 
Corder. London: E. and F. N. Spon, Limited, 57, Hay- 
market. Price 5s. net.—This book consists mainly of a 
series of notes which the author made from time to time for 
his own use during his engineering and mining experience 
abroad. He has selected the material he thought most 
likely to be generally useful to the mining man prospecting a 
country, and in the early stages of development of a claim. 
The first few pages are devoted to geological definitions, and 
they are followed by a few chapters on field geology. In 
Chapter XI. the author commences a description of mineral 
prospecting, in which he gives an interesting account of how 
the work should be carried out. Numerous necessary tools 
and apparatus are illustrated and described. There is also 
a brief chapter on surveying. Several plates are included at 
the end of the book illustrating fossil remains usually met 
with, and also a particularly good and useful table giving the 
groups of strata. From beginning to end the book is inter- 
esting, although elementary in places, and should prove of 
value to the young mining engineer and prospector. 

The Design of Walls, Bins, and Grain Elevators. By 
Milo S. Ketchum, C.E. London: Archibald Constable and 
Co., 10, Orange-street, Leicester-square. Price 16s. net.— 
This book presents a systematic analysis of the stresses due 
to granular materials, together with a discussion of the 
principles of design and details of structures which contain 
these materials. The theory of the retaining wall is taken up 
first, after which the design of bins for coal, ore, &c., is 
treated in detail, and is followed by the design of grain bins 
and elevators. A discussion follows on the theory of 
reinforced concrete, and formule are given for the design of 
reinforced concrete retaining walls, bins, and grain elevators, 
&c. ~The author states that all the experiments on the 
pressure of granular materials available to him have been 
included. The question of cost has received due attention, 
and numerous examples of actual structures are described in 
detail. While algebraic methods for calculating stresses 
have been given due consideration, attention may be called to 
the graphical methods for calculating the pressures on 
retaining walls and in hopper bins. 

Integration by Trigonometric and Imaginary Substitution. 
By Charles O. Gunther. London: Archibald Constable and 
Co., 10, Orange-street, Leicester-square, W.C. Price 5s.— 
This book is intended to be used in conjunction with the 
usual text-books on integration, and the work given is meant 
to be taken up after the student has become familiar with the 
simple rules of integration, resulting from the reversion of 
the rules for differentiation. The author states in the preface 
that a method which may be called the triangle method has 
been used successfully for the past few years by him in his 
classes. The main ubject of the method is to eliminate the 
reduction formule and make the student independent of text- 
books and tables of integrals. The method is based upon 
trigonometric principles, with the result that the student 
gains proficiency not only in’the integration of trigonometric 
differential expressions, but alo in the transformation of 
algebraic expressions into trigonometric and exponential ones 
and vice versd. ; 

The Export Merchant, Shippers and Manufacturers of 
Great Britain and Ireland. 1908. Two Vols. London: 
The Carter Publishing Company, 15 Great Turnstile, High 
Holborn, W.C. Price 15s. net.—The 1908 edition of the 
** Export Merchant Shippers of Great Britain and Ireland ”’ 
is published in the same form as was originated in 1907, the 
publishers having found that the re-arrangement of the work 
in two volumes has met with the appreciation of subscribers 
and the general business man. The export section- of 
“* London,’’ and index to class of goods shipped, Vol. I., has 
again been enlarged ; also the provincial export and manu- 
facturers’ section, buyers’ guide, Vol. II. To the latter have 
been added forty-three new trade headings and over 300 names 
of manufacturing firms who make the export trade their 
speciality. Every portion of the work has been revised to 
ensure accuracy, and the publishers inform us every care has 
been taken to avoid errors in addresses and in the trade 
information given in the work. 

The Geology of the Southern Part of the Derbyshire and 
Nottingham Coaifield. London: E. Stanford, 12, 13, 14, 
Long Acre. Price 3s.; map, 1s. 6d.—We have received 
from the Board of Agriculture and Fisheries a colour-printed 
geological map—Sheet 125—and a memoir of the geological 
survey on the geology of the southern part of the Derbyshire 
and Nottinghamshire coalfield in explanation of the map. 
The formations described include the carboniferous limestone 
of Crich and Wirksworth, the millstone grits of the Derwent 
Valley, the coal measures of the Erewash and Leen Valleys, 
and the Permian and Triassic rocks bordering the older 
formations. A chapter on the superficial deposits includes a 
description of the glacial deposits and the alluvial deposits of 
the Trent and Derwent, now for the first time depicted in 
detail on the Geological Survey maps. Much new coal- 
mining information is given. A chapter is devoted to other 
economic products. 

Workmen’s Compensation Cases. 
R. M. Minton-Senhouse. London: Butterworth and Co., 
11 and 12, Bell-yard, Temple Bar. Price 6s. For cash, 
5s. 4d.—This book contains a collection of cases decided 
under the Workman’s Compensation Acts between September, 
1906, and August, 1907. The book was commenced by the 
late Mr. Minton Senhouse, and after his death it was com- 
pleted by Messrs. A. H. Ruegg and F. J. Coltman. The 
reports are chiefly taken from the Law Times Reports and 
the Times Law Reports. In each headnote the authors have 
supplied a short and succinct statement of the principle 
decided or discussed in the case to which it refers. Though 
the book contains nothing more than a collection of reports, 
the existence of the reports for nearly ten years shows that 
they are to be regarded by the profession as of some utility, 
and seems to, justify their continuance. er 

The ‘‘Car.’ Road Book and Guide. By Lord Montagu. 
London : ‘The Car Offices,.168, Piccadilly, W. Price 12s. 6d. 
net.—This is the most useful book for the touring motorist 
which we know of. The 1908 edition retains all the main 
features of the previous issue, and the list of routes has been 
increased considerably, It is a-motorist’s encyclopedia, and 
the information given is clear and concise. The large map 
of the British Isles which accompanies the guide is excellent. 
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air is drawn in through a conduit by the blowers, and is 
heated during its passage through the regenerator to g 
temperature of from 250 to 350 deg. Fah. This heating 
proves very advantageous, especially when the refuse jg 
wet or of low calorific value, and as the air is heated by 
waste gases which have already done useful work in the 
boiler, the efficieney of the whole plant is proportionately 
increased. The regenerator also acts, we understand, as 
a good dust catcher. The gases are split up into 4 
number of small streams in their passage throuch the 


NEW SEWAGE WORKS AT TWICKENHAM. 
No, IL,* 


In our first article we described the new sewage 
pumping station at Twickenham, and briefly referred to 
the destructor plant. As promised, we now propose to 
describe this in -greater detail, and for this purpose 
reproduce in Fig. 4 a drawing showing sections, and a 
plan of the destructors, &c., which were supplied by 
Meldrum Brothers, Limited, of Timperley. This plant 
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Fig. 4—DETAILS OF DESTRUCTOR PLANT 


regenerator tubes, and the small dust which is carried 
destructor furnace coupled with a combustion chamber. | over with the draught is deposited and falls into a 
Each unit works in conjunction with one Lancashire | chamber underneath. The forced draught employed is 
boiler 28ft. long by 7ft. 6in. in diameter, the settings | produced by the firm’s patented jet blowers, which force 
of each boiler, as well as the boilers themselves, | the air, previously heated as above explained, into the 
being entirely independent, so that the expansion and | enclosed ashpit compartment. 

contraction of the one shall not have any effect upon The makers claim that the arrangement of open grate 
the other. A regenerator common to the two units has | and hot blast ensures the maintenance of a high and even 
also been provided, and the flues are so arranged that it | temperature. It is explained that in practice one grate 
can be cut out by a by-pass if it is required to do so. In| is clinkered and recharged while the other is in an incan- 
the drawing a by-pass is also shown running under the | descent state, and that as the gases must commingle in 
combustion chambers, so that the furnaces may still be | the furnaces and combustion chamber, where they are 


consists of two units, each composed of one two-grate | 
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- Fig. 5—PLAN OF TWICKENHAM SEWAGE WORKS 
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used when either boiler is shut down for cleaning. Thus | subjected to the radiant heat of the incandescent brick- 
provision has been made for using the destructor simply |-work, complete immunity from noxious chimney onan 
for the disposal of refuse, so that there need not be any | tions is obtained. The drawing is self-explanatory, an 
accumulation of the. latter. : | no further description of it is required. 

The regenerator consists.of a number of cast iron tubes | [py the first article we gave a detailed description and 
so arranged that the hot gases of combustion, after | an engraving showing the general arrangementof the pump: 
traversing the boiler in the usual manner, pass through | ing engines. We are now enabled to give drawings of these 
them, -thus heating the air which is eventually blown | engines-—-Figs,6.and 7. These also will nobrequire further 
in’ under- the destructor furnaces, and which circu- | 4; tion...We have hitherto only briefly referred to 

al works. “Wewill-now procee 
hthem. For this purpose it will be 
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ae l 
convenient to reprint in Fig. 5 the plan of the works | 
OS oe Fig. Lin the first anticle. It will be remem- | 
bered that the sewage after being pumped is delivered | 
into « channel marked A on the plan. This channel | 
delivered the sewage into one or both detritus tanks 
marked D on the plan. These tanks and their details are 
shown to a larger scale in Figs. 8 and 9. An examination of 
this will show the penstock valves leading to the channel 
from the settling tanks, and also that communicating 
the channel leading to these tanks, as already men- 


“itl 
Wie iL. These valves are all ordinarily kept closed, and 


being provided with arched openir.gs, which form com. \the solid matters is arrested, and the effluent has very 


| municating passages between the four triangular corners | much the appearance of dirty water. It was interesting 
oth the 


of the outside portion of the tank and the inside central | to observe that whereas on the surfaces of 

space. The latter is built in the shape of an inverted | first two triangular spaces and of the central space 
cone, with a small circular chamber at its bottom. The | there was a thick layer of scum, there was not any upon 
sewage enters through two 24in. by 18in. penstock valves | the other triangular spaces, and practically none forms 
into the right-hand and left-hand triangular spaces seen | on the surfaces of the sedimentation or settling tanks to 
in each detritus tank in Fig. 8. In order to get any | which we shall refer later on. It is quite clear that 
further on its way it has to descend to the bottom of | besides being detritus tanks, there is a good deal of septic 
the diagonal dividing walls in each case, and find its way | action going on in this portion of the installation. 


through the openings in the bottom of these into the Sludge, of course, collects in these tanks, and falls by 










































































































































































































































tioned. 
2 
3 
& 
8 
2% 
Scaie of Feet. 
g (2345674 2 5 20 25 30 
“Tae Excineta” Swain Sc. 
Fig. 6—-FRONT AND SIDE ELEVATION OF PUMPING ENGINES 
| ‘im 
( ae " | 
L ml il | |} oe 
ra iT] 
} } i| 4 
j | in t rit 
SE a 2 eee ee ee es 
emis TI sper" Higbee, | 2 eae eee 
E Be r ; t ; 7 ip 
3 r } 3 T 7 
me it i n Be at E 
: Wi Fy ete 4 
os j i A 4 4 j 
es flu fetus deat | rf | 
Sih: ii ¥ = ae eS jwiu } Sf 
me { 2 g | | | Vd ) | | 
| : 131 2 r | 
f 1 f PI | 6 Hd |] 
L  b+—v-ig and ies § 4-5 +—6-33 + | | — 
° s af* ee |_| | | | é | 
ie PRL. Je 22°93 i ea — ‘any R 1} § 
LP 7 441i ee I |} * 
Pa | ‘ f * | a . mr) 
ae 4 a . : 
* L :  lmeulaa Se | f--- | aa aa | 
“oped r + 
peees od) & ae cnet eae oc BB nM SO ey, Se See iss Pran on Ganaways & Laovers. f 
on aad L + hing ¢ 9 ner eeee +4 a ' 








er Cee gis emg, | ae 
i UTE T 
. 6 p ee Scale of Feet. { | 
( bad: . 4 | 2oft } 4 : 






































0 5 10 is ! 1] im il 

| Hi 
, tee 
i | Lit | i by i 

f] PI i] 368 33 

| Oo fi ; | 

| 4} | | 

aie prae Ee Sled | goagy aa * Hines Sa ) 

/ Loess 
/ F Swain Sc. 





“Tue Excixeze’ PLAN ON Pumps, 


only opened should it be necessary to deal with a greater 
flow of sewage than it is possible to send through the 
detritus tanks. “Usually, however, only the detritus 
tenks, or, perhaps, only one of them is used, and all the 
sewage diverted throughit or them. These tanks possess 
considerable interest, both by reason of their form and of 
the work they do. They are shown in Figs, 8 and 9. 
!'rom these it will be observed that they have a square | 
top with four dividing “walls arranged in diamond | 
form. These “walls do not go down to the bottom | 


of the tank, and they enclose a central space, | deal of effect on the sewage. A considerable amount of 


Fig. 7—PLAN. OF PUMPING ENGINES 


central chamber. To get out of this again it has. to flow | gravity tothe bottom of the cone-shaped central portion. 
through the openings in the corresponding walls at the From this it is ejected in an ingenious manper into a 
other side of the tank—that is, the lower half of it as | sludge chamber which .we thay aay runs undetnesth the 
seen in the engraving—and thus to enter the other | delivery channel for the pumps. The method emp ed 
triangular spaces, also in the lower half of the engraving. | will be best understood by referring to the drawing in the 
The liquid then flows through a screen of the shape | left-hand bottom corner of Fig. 9. In this it will be 
shown in the engraving formed of iron..rods, which are | Seen that a pipe runs down the tank and dips .into the 
arranged vertically, and it then finds its.way into the | small chamber ‘or ‘sump at the bottom of the cone. A 
channel leading to the settling tanks. delivery pipe from ‘this, which is provided with a 

he passage through the detritus tanks has a good | 6in. valve, leads into the sludge chamber. It will be 
noticed that the level of the top of the liquid is con- 
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siderably above that of the delivery of the pipe. The 
consequence is that the sludge is forced up from the 
- Sump and delivered into the sludge chamber. 

We may here mention what is finally done with the 
sludge. The District Council owns a good deal of land 
beyond that on which the sewage works are built, and 
the sludge is at intervals forced from this chamber by 
means of air worked ejectors, and delivered on to this 
land. It is then dug in and well covered up by earth. 
No attempt is made to grow any crop on this land; 
indeed, it would be somewhat difficult to arrange for this. 
The ejectors, of which there are two, are contained in a 


—— Bristh caer em 
from fumps ~ 


MS. swolge Chamber 


There is nothing particularly novel about the contact 
beds, the constructional details of which are shown in 
Fig. 10. It will be noticed that in the case of those at the 
lower level which were built in solid ground, the floors are 


| rata ed formed of concrete, whereas those at the higher 
| level, 


which had to be constructed above the actual surface 
of the ground, concrete piers had to be formed to carry 
the ferro-concrete floors. By means of Adams’-syphons 
which are all linked up together, these beds can be made 
to fill and empty themselves automatically. The floors 
are made flat, without any channels in them, drainage 
being arranged for by means of earthenware stools ar- 
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Taking the installation as a whole it must be 
it is exceedingly well planned and carried out. Advan 
has been taken of every point possible, and there js x 
an inch of room wasted. We gather that, as a net result 
of changing from an old to a new and much larger gic 
posal plant, the rates will not have to be drawn upon to 
provide any additional money. The reasons for this aya 
several. The new works have, of course, cost money, 
but, first of all, the loan on the old works has just bee, 
paid off. Then, again, the cost of the fuel used for the 
pumping engines is saved, for refuse alone j burnt, 
Against this saving has to be set the cost of collecting 
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Fig. 1O—DETAILS OF CONTACT BEDS 


chamber formed in the wall underneath the sewage | ranged in lines. 
The com-| and thus form unobstructed channels along which the 


chamber, and adjoining the sludge chamber. 
pressed air is obtained by means of a small motor-driven 
Reaveil compressor, which delivers into a large air 
receiver. The plant is exceedingly well arranged and 
constructed. - The water-tightness of the chamber is also 
worthy of comment, for it is considerably below ground 
level, and the standing water is not more than 4ft. below 
the surface of the ground. There is not, however, any 
sign of water coming in, the chamber being quite dry. 
Going back to the effluent from the detritus tanks. 
This runs in a channel to another channel, which runs 
practically at right angles to it, and from which anyone 


of the eleven settling or sedimentation tanks can be | purified for discharge into the Thames. 


b 





These stools hold up the filling material, 


effluent can flow. The filling material is clinker, and the 
sewage is distributed over the surface by means of a 
system of 12in. stoneware pipes formed in halves. 

It will ba evident from what has already been said that 


‘either single or double contact, as may be found neces- 


sary, can be employed. Generally, of course, both sets of 
beds will be in use. We have seen samples of the 
effluents produced under these circumstances, and they 
were quite clear and showed no signs of frothing on being 
shaken in a bottle. We understand that the effluent is 
accepted by the Thames Conservancy as being sufficiently 
In times of 


filled. These tanks vary in size, but they may be taken | flood, however, it may be impossible to use two contacts, 
as containing on an average nearly 200,000 gallons each. | and in such cases as much sewage as it is possible to treat 


Each is provided with two inlet valves, and scum boards, 
which are some 4ft. 6in. deep, are fixed across the ends 
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Fig. 12—-SEDIMENTATION TANKS—SLUDGE PIPE AND DRAWING-OFF VALVES 


of each. The general design of the tanks is shown in 
Fig. 11. It will be observed that leading from a sump in 
the bottom of each tank there is a stoneware sludge 
pipe provided with a valve. These pipes all lead into a 
single stoneware pipe, which discharges into the sludge 
chamber already mentioned, from which the sludge is 
sent out to be dug into the land. Each tank is provided 
with a floating outlet, and with an overflow weir, and 
the effluent is fed in a channel which flows to and then 
down between two sets of contact beds, half of which are 
placed at a higher level than the others. The arrange- 
ments of the sludge pipe, drawing off valves, &c., are 
shown in Fig. 12. 





will be dealt with by single contact, until, of course, the 
storm-water bed is constructed. 
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Fig. 11 SEDIMENTATION TANKS 


the refuse, but here, again, there is a saving, for the 
Council used to pay a contractor a considerable sum per 
annum to dispose of it. So the ratepayers, as far as 
additional contributions are concerned, S not know that 
they have a new and very much larger and more efficient 
sewage disposal works. 


EXHIBITION. 


THE FRANCO-BRITISH 

No. VI.* 

Onx of the first firms to put in an appearance on the 
French side of the Machinery Hall was E. W. Bliss and 
Co., of New York and Paris. Space forbids us dealing 
with all the interesting machines exhibited by this firm, 
and it must suffice briefly to describe a few of the most 
novel. The machine illustrated in Fig. 30 is an automatic 
double seamer, and it is a departure from the machines 
hitherto used for closing filled tins, such as fruit and 
vegetable tins, sardine and other fish tins, in all of which 
the contents are apt to bulge out, so that the lid cannot 
enter into the tin in the manner that it would were the 
tin empty. Fig. 31 will make this point clear. In cases 
of this kind the makers maintain it has heretofore been 
impracticable or unsafe to feed tins into seaming machines 
automatically because the feeding motion is apt to cause 


| the lid to abandon its accurate position in relation to 


| the body. 


In the machine illustrated, a special patented 


| grip feed keeps the lid automatically centred in relation 
| to the body, and at the time when the tin is placed beneath 


the chuck ready to be raised against it, there descends 


from above an automatically-actuated pressure device 


which forces the lid into the tin, even if itis over full. 


| This pressure device continues to act on the lid while the 


tin is automatically raised against the chuck, and while 


| it descends after the seaming. The tin is consequently 


There is another method of disposal to which allusion 
should be made. It has been the policy of the engineers 
to utilise as much of the original sewage disposal installa- 
tion as possible. Part of this consisted of four sets of | 
aérating slopes. Each of these consists of a series of 
slopes so arranged that the liquid in passing from one to | 
the other must flow upward through a bed of coke in | 
each case. These, although they ensure a certain | 
amount of purification, do not equal the contact beds in | 
efficiency. Consequently they are now only regarded as 
a stand-by in case of emergency, when either the flow is 
abnormal, or it is not desired for some reason or the other | 
to use the contact bed. 


| never released during the entire cycle of work, so that 


there is no possibility of its losing its proper relation to 


| the chuck or the carrying devices, thus ensuring rapid 


and reliable action in the feeding and seaming. The 
operator, it is claimed, need only place the filled tins on 
the receiving table, the feeding device grips the tin 
bodily, centres the lid in relation thereto, and moves 
both in fixed relation one to the other to the point where 
the can and lid are raised against the chuck. The tin 
does not turn while being seamed, so that the splashing 
out of oil, water, &c., by centrifugal force is obviated. 


* No. ¥. appeared June 12th, 
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After the seaming is finished the tin descends, and is 
taken hold of by the same gripper motion and ejected, 
while the next tin ready to be seamed is taken along and 
ced under the chuck. In this way the action is con- 
is'and interlocking, and all the operator has to dois to 
In most cases, we under- 


pla 


tinuol ; 
place the *ins on the table. 


— 




















Fig. 30-AUTOMATIC DOUBLE SEAMER 


stand, one operator can attend to two’ machines. 
machine will seam either round or irregular shaped tins. 
Its speed for sardine tins or similar oblong, square or 
oval tins, is about twenty to twenty-five tins per minute. 
In the case of round tins it is claimed to do from thirty- 
five to fifty per minute. This refers to tight double 

















Fig, 3I—FILLED TIN AND LID 


seaming for food tins. When required for seaming such 
tins as are used for mustard, tea and spice, &c., we 
understand the speed may be very materially increased. 

The machine shown in Fig. 33 is a zigzag-feed top and 
bottom press. It is provided with an automatic sheet- 
carrier, which feeds the entire sheet into the press in such 

















Fig. 32—TOP AND BOTTOM PRESS 


a way that from 60-100 strokes per minute are utilised, 
according to the size and shape of the stamping, 
without any effort on the part of the operator, who, 
after clamping the sheet by one motion of a handle, 
throws in the clutch, thus starting the automatic 


The } 


economy in metal. The sheet is said to be fed with 
considerable accuracy, reducing the waste to a minimum, 
and also making it easy to ensure coincidence of cuts and 


sheet as shown in Fig. 34; that is to say, in zigzag, one | number of “ Belleville ” spring washers F', which keep 
cut nearly touching the other, so as to obtain the greatest 


the wedge C normally pressed against the blocks B and D. 
The amount of pressure applied to these “ Belleville” 
springs is regulated in such a way that the wedge C 
remains in a fixed position as long as the resistance acting 

















printing in the case of lithographed sheets. The seran ic 
cut off automatically, and separated from the stampings 
at each stroke by two round dies. Different divisions to 
suit different cutting diameters may be obtained by using 
suitable change gears and controlling racks. As soon as 
the last piece in the sheet is punched, the plunger slide 
stops automatically and the sheet carrier returns to its 
initial position ready to receive another sheet. ‘The 
operator has nothing to do but place the sheet and start 
the machine, and can therefore attend to several ma- 
chines. In the machine shown in Fig. 32, one set of 
division bars may be arranged so as to answer for two or 
three different divisions, and other bars for additional 
divisions may be easily substituted. This machine is less 
expensive than the one shown in Fig. 33, and may be 
changed more readily for use with different dies or cutting 
diameters. It is preferable therefore in the manufacture 
of moderately large quantities. The division table may 
be easily removed, so as to use the press also for miscel- 
laneous work of the usual kind produced on inclinable 
power presses. 

The press shown in Fig. 35 is another machine to be 


worthy of mention. 














Fig. 34—STAMPED SHEET 


machine is claimed to ensure stoppage at the highest 
point of the stroke, even if by negligence or accident the 
clutch treadle should be kept down after the stroke has 
been completed. It becomes necessary with this safety 
clutch for the operator to raise his foot and lower it again 
intentionally before he can make a second stroke, thus 
obviating the possibility of an accident to his hands or to 
the tools. This clutch, however, is so arranged that it 
may easily be changed into a regular automatic clutch, 
which is desirable when cutting from strips at high speed, 
where the operator can follow the strokes of the press. 
Frequently this type of press is provided with the patented 
“ Wilzin” pressure controller. The construction and 
advantages of this can be understood by reference to the 
vertical section—Fig. 86. The excentric of the crank shaft 
is at a, which, by means of the screw connection, com- 
municates the up-and-down motion to the slide. 
The lower end of the screw connection, instead of 
bearing directly on the body of the plunger slide, presses 
against the block B, which is free to move. vertically 
in a recess of the plunger slide and rests upon the 
wedge C, the lower end of which is adapted to slide on 
the block D, which latter is firmly attached to the bottom 
of the recess. The wedge C is traversed by a long bolt 





carrier motion, whereby the pieces are punched out of the 


E, on which are placed outside of the plunger slide a 





found on the same stand, and it possesses several features | 
The safety clutch fitted to this | 











Fig. 33—TOP AND BOTTOM PRESS 


against the plunger slide does not exceed the maximum 
pressure for which the press is intended. If the punch 
strikes upon an excessive thickness of stock, two blanks 
for instance, or if some other unforeseen resistance is 
encountered rising the pressure beyond the limit, a 
forward motion of the wedge C will ensue, compressing the 
“ Belleville’ springs, and causing the blocks B and D to 
approach one another, thereby shortening the distance 
between excentric and die to the extent needed, and per- | 
mitting in that way the free passage of the punch, with- 
out its being wedged fast at the lowest point of the stroke, 

















Fig. 35—POWER PRESS 


and without overstraining the parts of the machine, while 
nevertheless maintaining the desired pressure on the 
piece, which will therefore leave the press stamped to the 
extent of the maximum pressure of which the machine is 
capable. The fly-wheel speed of presses supplied with 
the pressure controller may, we are informed, be safely 
increased beyond the limit of what would be admissible 
without it, inasmuch as the pressure which the ram will 
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transmit is determined in advance, and not dependent on 
the increased momentum and power due to the higher fly- 
wheel speed. In order to ensure regular and continuous lubri- 
cation, which is essential for the proper action of the wedge 
parts, the entire controllermechanismisimmersed in oil, and 
an ingenious and simple system of forced lubrication to 
the whole of the working parts is employed. This press 
is also frequently furnished with an adjustable stroke, so 
as to permit of using dies provided with a guiding stripper 
which are required on the finest class of cutting and 
piercing dies. The hand protecting device shown on the 
right hand column consists of a narrow, leather covered 
blade which, at the time when the slide is up, stands 
behind the die. It passes rapidly over the die as soon 
as the punch commences to descend, pushing away the 
hand of the operator if he should have left it between the 
tools, thus obviating its being cut or crushed. The cam 
actuated bottom knock-out is intended specially for such 
work as has a tendency of wedging itself fast in the die. 
Makers of watch parts, such as crowns, pendants, rings, 
&e., need this device, as also manufacturers of jewellery, 
rings, &c. This lift may be so arranged as to act slightly 
before the highest point of stroke, returning to a lower 
level when the press is at its stopping point,so as to facili- 
tate the accurate plucing of the article in the die. In 
such cases the hand-protecting device may be used as a 





Fig. 36—WILZIN PRESSURE CONTROLLER 


knock-off, as it will pass over the die—towards the back 
—at the time when the lift has raised the piece out of the 
die to the working level. Fig. 37 show the old and new 
types of crank shafts used by the firm in these and other 
presses. The advantages of the new shaft are obvious, 
the excentric being much longer and larger in diameter, 
and filling the entire space between bearings, thus making 
it practically impossible to have even the slightest spring 
in this portion of the shaft; in other words, only the 
shearing stresses has to be considered, instead of the bend- 
ing stresses also. In consequence of this the resistance 
of the shaft is at least 50 per cent. higher. The crank 
connection is widened out so as to take its bearing over 
the entire length and diameter of the above-mentioned 
excentric, thus giving a much greater resistance against 
cutting tendency, inasmuch as the oil will be under a 
much lighter pressure for a given amount of work in 
comparison with that to which the older shaft was exposed. 

One of the latest machines which has recently been put 
upon the market by the firm is shown in Fig. 38. It is 
for applying tightening compound to the edges of the lids 
of tins which are to be double-seamed hermetically tight. 
Up to the present most manufacturers of preserve tins 
have used rubber rings as a packing. The method which 
has been introduced by the firm does away with rubber 
rings, a compound or paste being used instead, which is 


» Old Shate New Shaft 


Fig. 37—-TYPES OF CRANK SHAFT 
claimed to be more hygienic than rubber. We are also 
informed that it may be applied at least three times as 
fast as rubber without the need of gas for heating, and 
at the same time cost about one-tenth of what rubber 
rings cost. The operator places the lid upon the carrier, 
which revolves with the turntable and stops beneath the 
applying tank. The latter has atits lower end an annular 
mouth, the shape of which corresponds with the size and 
shape of the edge to which the compound is to be 
applied. As soon as the lid is raised—automatically— 
against this mouth, a valve opens and allows the 
requisite amount of compound to deposit itself on the 
edge of the lid, whereupon the valve closes, the lid 
descends, and is replaced by the next one carried by 
another chuck on the turntable, and the one treated with 
the compound is automatically ejected. The speed of the 
operation. is said to be limited only by the skill and 
diligence of the operator in presenting the lids to the 
chucks. One girl with one of these machines, we are 
informed, is capable of doing at least as much as four 
girls with two automatic rubber ring applying machines. 
In our first article on the Franco-British Exhibition it 
was mentioned that Messrs. C. A. Parsons and Co. were 
erecting an 1800-kilowatt turbo generator set. The erec- 
tion has now been completed some time, and we under- 





stand the plant will shortly be set to work. On page 635 
we give a drawing of it. It will be observed, as previously 
stated, that the plant consists of a steam turbine arranged 
for driving two dynamos in tandem. The speed is 1800 
revolutions per minute. The turbine is of the firm’s 
standard type, embodying all the latest improvements. 
One improvement to which we may call attention is that 
the by-pass valve for admitting high-presture steam into 
the low-pressure stages is situated at the side of the 
turbine instead of on the top, as was the case in some of 
the less recent designs. This arrangement is obviously 
more convenient. By referring to the drawing, this 
by-pass valve is to be seen at the extreme right of the 
steam chest, while the relay cylinder actuating the con- 
trolling governor valve is in the centre and the emer- 
gency governor valve is at the extreme left of the 
steam chest. Another feature to which we may call 
attention is that the governor gear is of comparatively 
new design, and that it is situated in a casing above the 
steam end keep. The action of both the controlling 
governor and the emergency governor is dependent upon 
fly balls mounted on the vertical revolving shaft within 
the circular casing at the extreme left of the turbine. It 
will also be observed that the tachometer is mounted at 
the top of the casing, and is coupled direct to the revolv- 
ing shaft, thus dispensing with belts, which is a feature 
worthy of comment. The interior of the governor casing 
is readily accessible by opening the rectangular door to 
be seen on the front of the casing. The controlling 














Fig. 38 -MACHINE FOR APPLYING TIGHTENING COMPOUND 


governor is capable of regulating the speed within 24 per 
cent. permanently and 5 per cent. momentarily when the 
load is thrown on or off. The speed may be regulated by 
means of the hand wheel outside the governor casing. 
Other special features are that the blading is of the firm’s 
latest pattern, the blades being made thin at the ends, 
which is found to eliminate “stripping.” The blading 
is now fitted to the casing in sections instead of each 
blade being placed in position separately in accordance 
with earlier practice. The oil pipes, it will be noticed, 
are in a trench below the floor level. The dynamos are 
fitted with the now well-known compensating winding, 
which enables excellent commutation to be obtained at all 
loads without shifting the brushes. Brush shifting gear 
is, of course, provided for setting the brushes. The 
brush shifting gear fitted to these dynamos is decidedly 
neat, and deserves inspection. Each dynamo is capable 
of giving an output of 900 kilowatts at 460 to 560 volts, 
and they will also each maintain an overload of 25 per 
cent. for two hours, and 50 per cent. momentarily. The 
complete set is similar to those in use at the Marylebone, 
Derby, Manchester, and Newcastle electric lighting 
stations. The turbine at the Exhibition is to work with 
an ejector condenser. 








DOCKYARD NOTES. 


THE first of the ‘‘six fast protected cruisers’’ of the 
Boadicea type has been laid down at Pembroke. She will be 
named Caractacus, and all the sisters of the class will, it is 
rumoured, bear ancient British names. 


THE Caractacus will be 385ft. long between perpendiculars, 
beam 42ft., mean draught 13}ft., displacement 3350 tons. 
Turbines will, of course, be fitted to her. The horse-power 
is 19,000 and the expected speed 25 knots. The armament 
will probably be six 4in., and the protection may be in the 
form of a thin belt amidships. 


THESE cruisers are presumably ‘‘ replies ’’ to the German 
cruisers of the Stettin type, but unless they are very well 
protected for their class they will be distinctly inferior to the 
latest German small cruisers. The latest Stettins have a 
slightly higher designed speed, and each of the group carries a 





— 


more powerful armament—ten against six din. The latest 
German vessels also carry some twenty-four-pounders, 


THE earliest of these German cruisers, the Gazelle, was of 
2L knots cnly, with ten 4in. guns, apd a displacement of 
2645 tons. Every group has been steadily improved, ang 
though the armament remains nearly constant, the displace. 
ment has risen to 3800 tons or more, and the speed by half. 
knots to 25°5. The exact scope for our new Boadiceas is not. 
therefore, very evident. 


THE wild stories that have appeared in the daily Progg 
about the Foudroyant—the new battleship to be built at 
Portsmouth—have very little, if any, foundation in fact, 


THE battleship Agamemnon has been taken over from the 
contractors, Messrs. Beardmore, and is being brought forward 
for commission. Her destination is the Home Fleet. 


THE battleships now being built in Japan—successors to 
the Aki and Satsuma—will carry fourteen 12in. guns besides 
a dozen Gin. 


THE 6in. is now the officially recognised anti-torpedo gun 
in the Japanese Fleet, and the 4°7’s previously mounted in 
the new battleship Satsuma have been replaced by an equal 
number of 6in. 


THE cruiser Apollo has been towed from Portsmouth to 
Sheerness for conversion into a mine layer. 





IRONWORKERS' WAGES. 


IRONWORKERS’ wages are once again to the fore, or 
rather they soon will be, and Staffordshire, the Midlands, and 
South Wales are the districts affected. For two years past 
the men in the districts named have been working at 24 per 
cent. below those of the North of England, and yet the 
centres named are far larger producers of manufactured iron 
than where wages have been highest. The accident—for 
accident it is more than anything else—comes about in this 
way. ‘Two years ago the scale under which the Midland Iron 
and Steel Wages Board operates was extensively revised and 
overhauled, and at the express request of the workmen it was 
made imperative that the revised scale should continue in 
operation for at least two years without alteration. As it 
happens, the men have seen reason to regret their self- 
imposed prohibition against change. For many years past 
employers and workmen have recognised that the wages of 
Midland and Welsh ironworkers should be 6d. more per ton 
for puddling and 5 per cent. extra for millmen than the 
wages paid in the Middlesbrough district, in lieu of ‘‘ extras’’ 
which the Middlesbrough ironworkers receive. Owing, how- 
ever, to certain technicalities which were entirely unforeseen 
when the new scale was elaborated, the revised Midland 
arrangement of two years ago has robbed the Midland men 
of one-half of this concession. Indeed, under the last wages 
ascertainment, declared at the beginning of this month, 
which decreed a reduction of wages in the Midlands and in 
South Wales without a similar reduction in the North of 
England, the concession of 6d. per ton additional for the 
Midland ironworkers has disappeared altogether. The men 
in the whole of the kingdom are now receivitrig exactly the 
same rate of wages. It could hardly be expected of the 
deprived men that they should sit quiet under this anomaly. 
The ope atives’ section of the Midland Board have availed 
themselves of their powers to give notice for a reconsideration 
of the scale arranged two years since, and the whole matter 
will shortly come up for discussion. 





THe JAMES Watt MeMoRIAL BUILDING, GREENOCK.—We learn 
that Messrs. Davis and Horne, of Johnstone, have presented the 
new James Watt Institute with an evaporator and a combined 
filter and heater suitable for a 400 indicated horse-power engine. 


UNION DES INGENIEURS SORTIS DES ECOLES SPECIALES DE 
LouvaIN.—We have received a list of members of this society, 
and also the second quarterly /ovrna/ for this year. The latter 
contains reports from the presidents of the different local centres 
of the society, and also interesting references to the specia] meet 
ings held at Rotterdam—The Hague—Scheveningen. The article 
refers to the enormous growth in the shipping at the first-named 
port, and gives figures showing that the tonnage rose from 
592,978 tons in 1850 to 8,374,683 tons in 1905. The Journal also 
contains some papers dealt with by the society, and short reviews 
of articles which have appeared in the technical Press, 


THE ROYAL OBSERVATORY, GREENWICH.—In the report of the 
Astronomer-Koyal to the Board of Visitors of the Royal Observa- 
tory, which was read at the annual visitation on June 3rd, it was 
stated that the past year has been signalised by the discovery of a 
new satellite of Jupiter—very faint and very distant from its 
primary—as a result of close scrutiny of the series of photographs 
of Jupiter's Sixth and Seventh Satellites, which have been taken 
at each opposition since their discovery at Lick Observatory in 
1905. The circumstance that this very faint object has been 
detected at Greenwich and found on no less than twelve photo- 
graphs taken since January 27th, when it first came within the 
field covered by the plates—taken to show the Seventh Satellite in 
the centre—is a testimony to the assiduity with which the observ- 
ing staff watch for every favourable opportunity for a long 
exposure, and also to the suitability of the Greenwich climate for 
the observation of very difficult objects, such as faint satellites and 
close double stars. The work of photographic revision of the 
Greenwich section of the astrographic chart is practically completed, 
and the astrographic equatorial now becomes available for further 
work. In referring to the London County Council’s generating 
station at Greenwich, the report states that ‘‘the danger which 
threatened the Observatory from the working of the large generat- 
ing station, half a mile due north of the meridian instruments, has 
been to a grat extent averted by the action of the London 
County Council last October in accepting, as the basis of a working 
agreement for two years, the recommendations of the Special 
Committee appointed to report on the question. Further experi- 
ence has shown that, as regards vibration, the observation of 
difficult double stars with the 28in. telescope is not So ganna 
affected under present conditions of working the completed portion 
of the generating station. But, on the other hand, there are 
decided indications that the heated gases from the two completed 
chimneys interfere with the meridian observations of north stars, 
rendering the images very unsteady immediately above the 
chimneys. A reduction in their height, as suggested by the Com, 
mittee, is very desirable.” 
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Fig. 9-WESTINGHOUSE APPARATUS—REVERSER CHAMBERS OPEN 


ELECTRIFICATION OF THE HEYSHAM, MORE- 
CAMBE, AND LANCASTER LINE. 
No. IL.* 


THE rolling stock of this line consists of three trains, 
there being three motor cars, two equipped by Sie- 
mens Brothers, and one by the Westinghouse Company. 
It may be mentioned here that the determining cause of 
the order being thus divided was purely that Messrs. 
Siemens were supplying all-electric control, which was pre- 
ferred by the railway company, whereas the Westinghouse 
Company preferred to adhere to their electro-pneumatic 
control apparatus, otherwise the proposals were equally 
acceptable. In addition to the motor cars four trailer 
cars have been specially built, while one or more old 
bogie coaches will be utilised for carrying workmen, 
luggage, &c., particularly between Morecambe and Hey- 
sham. Each end of each of the trailers anc of the motor 
cars is provided with driving apparatus, this being 
necessary as the trains will vary considerably in length, 
owing to the traffic being very variable from season to 
season, and also as the coaches are liable to reversal in 
the way they head, owing to the triangular junction, 
near one apex of which Morecambe station lies. 

It will be seen from the map, Fig. 1. page 610, that the 
distance from Heysham to Morecambe is five miles, 
and from Morecambe to Lancaster four miles. There 
will be practically no direct running from Heysham 
to Lancaster. There is also a short extension of about 
three-quarters of a mile from Lancaster Green Ayre to 
Lancaster Castle. The distances, except the last- 
mentioned one, have all been increased by about one quarter 
of a mile since the scheme was decided upon, by the 
alteration in position of the new station at Morecambe 
as compared with the old. The services for which the 
trains are contemplated to be capable is a twenty 
minutes’ continuous service between Heysham and More- 
cambe, and a fifteen minutes’ service between Morecambe 
and Lancaster, using a single train in each case. The 
trains will, however, not be worked up to anything like 
this service throughout the day. There are no gradients 
of any importance on any section of the line except 
between the two Lancaster stations. There is, however, 
a number of speed restrictions near each of the three 
terminals of the line. 

The motor cars—see page 640—are of the open central 
corridor type, and have a total length over end panels of 
60ft., and an extreme width of 9ft. There are three com- 
partments, with a total seating capacity of seventy-two 
passengers, the vestibule compartments at the ends being 
reserved for the accommodation of the driver and guard. 
Of the passenger compartments, the middle one, with a 
length of 25ft., has the seats arranged traversely, while 
the other two compartments, each 13ft. 5in. long, have 
longitudinal seats, to allow of trap doors in the floor for 
easy access to the motors, &c.—see Fig. 18. Hand straps 
have been provided throughout all the vehicles for safety | 
and support of passengers whilst standing, and when 
entering or leaving. The rolling stock has been built by 
the Midland Railway Company in its carriage and wagon | 
shops at Derby, to the designs of Mr. D. Bain. Ventila- | 


* No, I. appeared June 12th. 





Fig. 8—SIEMENS’ 


APPARATUS—CONTACTOR CHAMBERS OPEN 








tion is provided by means of drop lights in the upper 
part of the side windows, and “ torpedo” air extractors in 
the roof. The lighting of the cars is obtained from the 
power current throughout, and the motor cars are also 
electrically heated from the same source. The trailers 
have not yet been fitted with heaters, as their extensive 
use during the winter months is not anticipated. The 
interior finishing and decorating has been carried out 
with regard to facility in keeping the carsclean ; the roof is 
covered with millboard and painted white ; the cabinet 
work is of polished oak, and the seats are covered with 
perforated sycamore. The underframe is constructed of 
Z and channel section steel, with angle knees and gusset 





Fig. 1O—SIEMENS' APPARATUS--H.T. CHAMBERS OPEN 


er 


placed transversely throughout, and will accommodate 
fifty-six passengers. The interior finish, ventilation and 
lighting, is similar to that of the motor cars. The under- 
framing is of light construction, as it has no electrical 
equipment to sustain; but the two bogies are inter- 
changeable with the trailing bogie of the motor car, 
with the exception of the springs, which are of lighter 
construction. 

The motor bogies—see Figs. 11, 12, and 16—were con- 
structed by the company’s locomotive department, and 
owing to the small number required, have been specially 
built up of rolled sections and plates. The axles are of 
forged steel, 6}in. diameter parallel between the wheels, 





----~ 816" Wheel Base -+ 





= 
Lol t 
at] 


718 Length over End Frames ----- 
| 


hei dia 


1 
44 ta* 
13'6 Length o 


“| |(@ 
4 }4------ 


_ — i 


Cm 


te 
f Step-board 


Fig. 11—MOTOR BOGIE 


plates, and well supported with truss rods to sustain the 
electrical equipment. 


pressed steel members. 
wheels are 8ft. 7}in. diameter on the tread. 

All the cars are fitted with both hand and power 
brakes, under the control of the driver, who can work at 
either end of the vehicle, of both motor cars and trailers. 
The power brake is of the vacuum type, obtained by 
pumps driven from independent motors, and each trailing 
bogie wheel is braked on both sides. The trailer cars 
have a length over the end panels of 48ft., and an 
extreme width of 9ft. They consist of one long compart- 


| ment with a driver’s vestibule at each end. Theseats are 


The trailing bogie is of the Midland | 
Railway Company’s standard type, and is composed of | 
The wheel base is 8ft., and the | 


and reduced to 44in. in the axle bearing, the length of 
the journal being 9in. The wheel base is 8ft. 6in., and 
the driving wheels are 3ft. 7}in. diameter on the tread 
| when new. The tires are 5}in. wide, and are shrunk on 
| the centre and held by screws through its rim. As will 
| be seen from the drawing—Fig. 11—the steel side frames 
|are of rolled joist section, 14ia. by 6in., the end frame 

being 10in. by 4in. channels, and the transom, or centre 

cross frame, being built up of plates and angles. It is of 

box section, the bolster line inside between the webs. 
| The axle-boxes are of a special pattern built for these 
| bogies, though they are very similar to the standard 
| carriage axle-boxes suitably altered toact.as driving boxes. 
| The bearing springs are laminated steel plate springs, such 
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as are ordinarily used for this purpose, but considerably 
heavier than the standard carriage springs of ordinary 
type. The brakes, as is usual in electric motor 
trucks, act only on one side of the wheels, lack of 
space making it impossible to adopt the standard 
railway practice of two brake blocks per wheel. The 
weight of the whole bogie is 6} tons, the extra weight of 
the wheels, however, accounting for about one ton of thir. 

Before going on to deal with the actual driving equip- 
ment of the cars, the other accessory apparatus, which 
may be of interest, may be shortly described. Each 
motor car has two brake cylinders, that for the motor 
bogie having special levers, giving the cylinder greater 
purchase than usual, The trailer cars have only a single 
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Fig. 12—BOGIE, CROSS SECTION 


The 
yacuum is obtained from a Gresham and Craven vacuum 
pump. The pump is motor driven with a worm speed 
reduction running in an oil bath. A single brake pump is 


brake cylinder, operating brakes on both bogies. 


used on each motor car. The pumpcontrol gear has been 
specially arranged with a view to making it practically 
impossible for a train to be moved without proper vacuum 
having first been obtained. There is, of course, a 


driver's brake valve in every driving department, but it | 


will be clear that only the valve and switch in that 
compartment which is being used for driving, and in 
which the driving feed plug is inserted,is operative for 
starting and varying the speed of the pump, but the 
brake can be applied by the guard or other authorised 
person who is in possession of a handle at either end of 


Ammeter 







end of each coach, The window on the left or near side 
of the train—see Fig. 15—is that through which the driver 
views the road, and, in order to clear the outside of this 
window from snow and rain, a special scraper has been 
arranged with a handle inside the compartment, so that 
by throwing this handle up and down the window is 
cleared. The scraper consists of a squeegee made of flat 
rubber on edge. 

The driving equipment of two of the motor cars has 
been supplied by Messrs. Siemens Brothers Dynamo 
Works, and of the third by the British Westinghouse 
Company The specification of the equipments called 
for two motors per car, both to be carried on one bogie, 
it being considered both the more economical and the 

more mechanical arrangement to concentrate 





parts as much as possible, while with single- 
phase traction and voltage step control there 
is, of course, no necessity to consider series 
paralleling. The normal train was specified 
to consist of a motor car and two trailers, 


the electric apparatus or the mountings for 


a total of 180 seats. The capacity of the 


motor car was to be such as to enable it to | 


take on occasions two additional main line 
coaches weighing 26 tons each, and was also to be capable 
of climbing with its train the gradient from Lancaster 
Green Ayre to Lancaster Castle occasionally. The 


specification also called upon the contractors, should the | 
order for the coaches be divided, to make their equip- | 
ments capable of being worked from the same master | 
controllers, and though considerable difficulty had to be | 
got over in order to meet this condition, it was found | 


possible to work the Siemens equipments in conjunction 
with the Westinghouse equipments in this way. 
It was considered by the railway company that two 


| 150 horse-power motors per motor coach would satisfac- 


torily carry out the work, and the respective contractors 


supplied motors of their nearest standard sizes to this, | 


the Siemens motors being nominally of 180 horse-power 
and the Westinghouse motors of 150 horse-power. The con- 
trol gear was specified to be preferably all-electric multiple- 
unit type The Westinghouse car has, however, been 
accepted with the maker's standard electro-pneumatic con- 
trol modified as necessary to enable it to work with the 
Siemens car, which is all-electric. The main transformer 
was required to conform to the same test conditions for 
heating as the motors, an auxiliary transformer being 
specified to provide for the supply of current for lighting, 


heating, and working the control apparatus and brake | 
| tension wiring to the two transformers is in each case 


pump, this transformer having a three-hour test specified, 
it being subject to continuous working. The Siemens 


the motor power and reduce the number of | 


the weight of these being, without any of | 


the same, 25 tons for the motor car, and | 
17} tons for each of the trailers. The motor | 
car seats seventy-two passengers, and the | 
trailers fifty-four, the respective standing | 
capacity being fifty-eight and thirty-six, | 
giving a total maximum capacity, without | 
encroaching on the vestibules, of 310, with | 





has been put in in each case for raising the bows when 
first starting out in the morning, or at similar times when 
no compressed air or vacuum is available. The two 
Siemens bows can be raised or lowered separately, and 
the vacuum for holding them up is obtained from the train 
pipe through a ball valve, so that when the brakes are 
operated the vacuum remains on the bows. All the 
“live” portions of the collector gear in each case are 
carried on porcelain insulators. It may be mentioned in 
connection with the collector gear that the roofs of all 
the coaches have been covered with an “earthed” wire 
netting, so as to throw out the station circuit breakers in 
the event of the overhead wire coming down on the roof. 














Fig. 15—DRIVER’S COMPARTMENT 


The efficacy of this has been actually and satisfactorily 
tested in practice. 

The high tension wiring on the Westinghouse car is 
carried in lead-covered cable, which, on the roof, is 
protected with a further metal covering. It is carried 
down about the centre of the car through a heavy section 
brass tube, the lead covering of the cable being sweated 
solid on to this tube at the top. This tubing is substan- 
tially “earthed.” On the Siemens cars this wire proceeds 
into the high-tension chamber, the door of which is 
mechanically interlocked with the bows so that it cannot 
be opened unless the bows are down. The further high- 


carried out with lead-covered cable, which again in its 
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Fig. 13—DIAGRAM OF CAR 
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Fig. 14—DIAGRAM OF CAR CONNECTIONS, WESTINGHOUSE SYSTEM 


every coach. There is also fitted to each motor car an | 


additional switch, controlled by the vacuum, which will 
trip the main circuit breaker in the event of the vacuum 


falling below about 15in., this being decided upon princi- | 
| into the restricted space at disposal between the coach 


pally in connection with emergency applications of the 
brake by a guard, who will thus be given full control 
over the train; an advantage, seeing that there is only | 
one motor man. This switch also ensures that motor 
men cannot start the train before taking off their brakes. | 

A horn, which takes the place of a locomotive steam | 
whistle, is carried on each end of each motor car, and is | 
electrically operated, the sound being produced by the | 
vibration of a diaphragm by means of apparatus similar to, | 
. but of greater power and more substantial construction, 

than the ordinary trembling bell. The lighting is carried | 
out by groups of six 24-volt lamps in series from the | 
150-volt auxiliary transformer control main. The two | 
side tail lights, however, which are electric, are each | 
direct on the 150-volt mains, the lamps being carried | 
inside ordinary tail lamp lanterns, which are detachable, | 
and carry an ordinary water-tight plug, the socket being | 
fixed on the end of the coach, just above the lamp iron. | 


Lamp irons, plugs, and plug sockets are provided at each | in connection with its control gear. A small hand pump 


cars are provided with two collector bows, it being con- 
sidered by the firm best to ensure continuous contact as 
far as posible. It was found impossible to get the firm’s 
standard bow—which is of inverted pantagraph type— 


roof and over bridges, and a type of bow has been 
adopted somewhat similar to the continental tram- 
way type of bow, but having a small auxiliary 
bow at the end controlled by parallel motion. 
This bow, while appearing somewhat simpler than 
the standard bow, and requiring less room, while 
fairly satisfactory‘in working, has the disadvantage that 
it requires balancing by a wind screen. The Westing- 
house Company’s bow is of its standard pantagraph type, 
a single bow only being used, and this goes into the 
available space fairly well. Both makers’ bows are 
purely spring controlled so far as their working is 
concerned, the Siemens bow, however, is lowered by a 
master spring, which can be thrown out of action by a 
vacuum cylinder. The Westinghouse master spring is 
controlled as regards raising and lowering by compressed 





air, a special compressor being supplied by that company 


turn is protected in metal tubing both heavily “ earthed.” 
The cables are rubber-insulated in all the cars. 

The low-tension wiring, the voltage being very low, is 
rather more difficult to deal with than the ordinary 600- 
volt wiring, but no great difficulty has been found in 
accommodating it. Longitudinally it is carried between 
the two girders forming the centre members of the under- 
frame, and it is supported between these two members in 
wooden frames spaced about 18in. apart. The low-tension 
cables themselves are not carried in metal tubing, as 
probably eddy current troubles would arise if they were, 
but they are substantially surrounded with metal, and the 
coach body and its frames are all covered with sheet iron 
and asbestos wherever cables are run underneath. Where 
these cable requires to go crosswise they are carried 
between the tops of the girders and the floor and spread 
out fanwise. The train cable is carried along the outside 
of the coach alongside the sole-bar in a metal tube, being 
brought round the bends in flexible metallic tubing. The 
train cable, couplers, and master controllers for the 
whole of the motor cars and trailers, as well as all 
the pump motors and their control gear, have been 
supplied by Messrs. Siemens. 
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The Siemens high-tension apparatus and the contactors 
are contained in sheet iron cases, which have been made 
by the railway company. Except for the short length down 
through the coach, the high tension wiring on the Siemens 
ears is, from the bow down through the high-tension 
chamber to the main transformer, all bare wire, being 
carried on porcelain insulators on the coach roof and 
underneath the coach. The vertical tube through the 
coach itself is of brass, and in this case made removable, 
being practically part of the wiring. The cable is paper 
insulated lead covered, terminating above and below in 
bitumen sealing chambers with porcelain insulator ter- 
minations. There is about in. air space between the 
lead ecévering and the inside of the tube. Both lead 
covering and tube are heavily “earthed.” On the Siemens 
cars the high-tension wire proceeds into the high-tension 
chamber, the door of which is mechanically interlocked 
with the bows so that it cannot be opened unless the 
bows are down. 

The Siemens equipment — Fig. 13—consists of the two 
motors, the main transformer, the auxiliary transformer, 
preventive coil, commutating transformer, high-tension 
circuit breaker and fuse in the main transformer circuit, 
high-tension fuse in the auxiliary transformer circuit, 
contactors, motor fuses which also act as motor cut-outs, 
and low-tension fuses in the circuit feeding the control, 
and also a low-tension fuse in the circuit feeding the fan. 
There is intentionally no fuse placed in the brake pump 
main circuits, the cables for which are carried in special 
heavy section tubes, so that if anything goes wrong on 
the pumps the main high-tension fuse will be blown, and 
it will be impossible to work the car. The apparatus was 
very stringently tested at the makers’ works with results 
satisfactory in every way. The sparking tests were 
equally satisfactory, there being no objectionable sparking 
at a current of 1100 ampéres at 300 volts, which corre- 
sponds at full voltage to 350 horse-power, and a torque of 
fully 24 times that at the rated horse-power of 180. The 
commutating transformer, while apparently an additional 
complication, probably pays its way in effectiveness, as 
the sparking of these Siemens motors, both on test and 
during actual running on the line, has, we understand, 
proved-to be quite as good as that of any, and better than 
that of many direct-current traction motors—in fact during 
the testing on the line currents of over 1000 ampéres per 
motor have been of frequent application without any 
demonstration at the commutators, even just at starting, 
the brushes on the iatter portion of the acceleration and 
during free running being absolutely dark. The operation 
of the contactors is also stated to be satisfactory, and to 
give none of the trouble that had been prophesied in 
various quarters for single-phase contactors in the direc- 
tion of humming and chattering, excessive size, &c., 
though they are more liberally designed than will pro- 
bably be adhered to as standard practice. 

The Westinghouse equipment—Fig. 14—consists of 
motors, transformer, and auxiliary transformer, preventive 
coil, high-tension circuit breaker in main circuit, fuses in 
auxiliary high-tension and low-tension circuits, contactors, 
and control gear. The motors are of the ordinary straight 
series compensated type without any special commutating 
device other than the commutator resistance leads, the 
equipment as a whole being very simple but effective. 
The commutating performance on the line of these 
motors is said to be also as good as, if not better than, 
most heavy direct-current traction motors, while the 
commutator remains in quite as good running condition 
as that of any such motor. The contactors are electro- 
pneumatically operated, as are also the raising, lowering, 
and locking gear of the bow, and to supply these parts 
a small compressor has been supplied in addition to the 
vacuum pump. 

The forced ventilation for the motors of both sets of 
cars was fairly simple to arrange. For the Siemens 
cars the suction duct has been carried inside the car 
under one of the seats, the whole of the air coming in 
this case from the inside of the car. The Westinghouse 
car has a similar duct inside, but as more air is required 
for this company’s motors they have also a suction duct 
with a filter taking air from the outside of the car. 

According to the reports of Mr. Deeley, the perform- 
ance of the motors of these three cars, both on the test 
bed and on the line, suffices to disprove the assertion 
made against single-phase motors of excessive and 
injurious sparking. It may also be mentioned that in a 
test with a two car train weighing approximately 58 
tons, made incidentally in the course of ordinary running, 
one of the Siemens cars attained speeds of 30 miles per 
hour in 41 seconds, and 48 miles per hour in 80 seconds, 
and the free running speed of 60 miles per hour in 160 
seconds, starting, and running for 440 yards after starting, 
on an up grade of 1 in 200, there being, however, there- 
after about 100 yards of level, and then a down grade of 
one in 500 for 13 miles; this portion of the line is also 
very considerably curved, with curves of 30 and 40 chains 
radius. 

The general scheme for the electrification, the equip- 
ment of the Power Station, and the driving equipments 
of the rolling stock, were originated and planned by Mr. 
R. M. Deeley, locomotive superintendent of the Midland 
Railway Company, and his assistant, Mr. J. Dalziel. 
The carriages are, as has already been mentioned, to 
the designs of Mr. D. Bain, carriage and wagon super- 
intendent of the Midland Railway Company, who has 
been assisted by Mr. P. Ellis, carriage and wagon 
department chief draughtsman. 








THE GERMAN INSTITUTE OF NAVAL 
ARCHITECTS. 

THE summer meetings of the Schiffbautechnische 
Gesellschaft began on the 16th inst. in the hall of the 
Technische Hochschule in Charlottenburg under the 
= of Herr Geheimer Regierungsrat and Professor 
susley, 





The first paper read was by Herr Dr. Ing. Otto Schlick, 
of Hamburg, on the “ Schiffs-kreisel” (ship gyroscope}. 
The subject of this paper is one of great interest, but as 
Herr Schlick has Tately read two papers in England 
which go over much the same ground, a short notice of 
it may here suffice. After explaining and illustrating 
the general principles and peculiarities of the gyroscope 
itself, Herr Schlick showed a model of a paddle steamer 
with heavy side wheels, which, when set in motion, pro- 
duced phenomena similar to those attending this instru- 
ment. When the vessel was heeled over by a weight 
placed on her starboard side she turned her head to port ; 
with the weight on the port side she turned to starboard. 
Similarly, when the head of the vessel was turned to star- 
board she heeled over to port; when she was turned to port 
she heeled to starboard. There is sympathetic connection 
between the behaviour of the axis of the gyroscope and 
that of an axis at right angles to it, in this case coinciding 
with the longitudinal axis of the vessel. It was then 
shown that if the gyroscope be set vertically in the vessel 
and hung so that its axis be free to rake forward or aft at 
will, the same sympathy exists between the latter and a 
horizontal axis through the vessel. When the vessel is 
heeled to starboard, the gyroscope rakes forward; when 
she is heeled to port, the rake takes the opposite direction. 
If the raking tendency be then checked by a brake which 
thus transmits the energy to the hull of the vessel, the 
rolling motion is damped. 

The second paper, by Baurat und Direktor Max 
Krause, of Berlin, bore the title ‘“ Ueber Borsigketten 
und Kenterschakel” (on “ Borsig Chains and Kenter 
Shackles”) and was a description of a new process of 
manufacture, which has been adopted by the firm of A. 
Borsig, of Berlin, at its Upper Silesian Works. The 
Borsig company has for sixty years produced an excellent 
quality of iron, which, asa result of the general displace- 
ment of this material by steel, stood in danger of losing 
its market and becoming useless. The company was thus 
readily induced to consider the question of the manu- 
facture of rolled iron chains by a new method which it 
met with in Belgium, and which gave good promise of 
successful application. Herr Krause gave a short sketch 
of the ancient chain-making industry, and described how 
in certain districts successive generations of smiths had 
accummulated a vast amount of experience and skill 
which alone could have made the old method yield 
passable results. The ordinary chains are made link by 
link out of short bars that are bent round and welded 
together by smiths. 

An opinion can be formed as to the quality of a 
weld only by outward inspection, and while the proper 
attachment of the surfaces joined together depends upon 
so many uncontrollable shades of difference in the mate- 
rial, its heating, &c., the difficulty of doing sound work 
increases so rapidly with the size of the iron, that it is 
a wonder that large chains are as zood as we now find 
them. Many endeavours have been made to substitute 
reliable machine processes for the hand work of varying 
quality now in vogue, but these have hitherto been suc- 
cessful only for some of the smaller sizes of chains. 
Attempts, the author explained, have also been made to 
produce weldless chains, but on the one hand they have 
been too dear, and on the other they depended on the use 
of steel instead of on that of wrought iron, which latter 
material is preferred by all authorities on the subject by 
reason of its greater reliability and other qualities. 

After a careful consideration of previous endeavours 
and experiences, the Belgian engineer, Alfred Masion, has 
struck out a new way in the so-called ring-rolling process. 
A flat iron rod is chosen of section and length suitable for 
a link and provided with a welding taper at each end. 
At a welding heat it is wound round on itself under pres- 
sure like a ribbon into a ring of square section, and its 
ends are welded up. During the same heat it is rolled 
out and compressed under a still higher pressure into a 
round ring of circular section, the burrs formed where 
the sides of the rollers come together being at the same 
time cut off. Still at the same heat, the round ring thus 
produced is pressed into an elliptical shape in a hydrauli- 
cally-operated matrix, and eventually provided with a 
stud, which is shrunk in. A second flat iron rod is now 
wound into a ring in the same manner, but so as to pass 
through the link already formed. This also is rolled into 
a ring, pressed into oval form, and provided with its stud 
as above described. The succeeding links are then added 
in the same manner till the chain length is complete. 

The process is somewhat as follows :—The flat iron bar 
brought to welding heat in a furnace is drawn out with 
the tongs, and its end is introduced into a set of winding 
rolls arranged in front of the fire-door. A fixed horizontal 
mandril is arranged with its upper side level with the 
lower side of the door. Two rollers are fixed, one verti- 
cally above and the other at the same height as the 
mandril, at the side of it away from the furnace. Be- 
tween the two rollers, between which and the mandril 
there is the necessary clearance, but which are separated 
by a certain space from each other, a piece of angle iron 
is arranged to guide the rod issuing from the furnace 
from the one to the other. The rod, inserted by the aid 
of tongs between the mandril and the upper roller, is 
transferred by it to the outer one, which in its turn grasps 
it and passes it on. The rod, now bent round and guided 
by the mandril, at first forms a complete ring, and then 
winds round and round on itself until the round 
square-sectioned ring above alluded to is completed 
and welded up. The succeeding link-rings are 
wound up in the same manner, but each is passed 
through the foregoing link, which is held in a 
suitable appliance in such a manner that the bar issuing 
from the furnace and curving round between the mandril 
and the two rollers curls up through it. The ring, still at 
a white heat, is then p.s.sed on to the neighbouring 
rounding rolls. These have three outer rolls and one 
inner one, the rims of which are cut out in half round 
form. The ring, attached as it is to the foregoing link, 
is set horizontally. Of the three vertical outer rollers, 
two are somewhat behind it opposite to the foregoing 





link, and the third one bears against its free end. Thege 
turn in the direction of the hands of the clock, the two 
first-mentioned being capable of being moved by hydraulie 
power either against or away from the ring. A second 
roller, arranged within the ring and in the centre line of 
the chain and having a hollowed rim like the others, can 
be hydraulically raised and lowered and pressed againgt 
the inside of the ring. 

At the moment when the ring is laid at a white heat jn 
position the movable outer rollers are pressed in at the 
outer sides and the small inner roller down from above, 
The latter and the third of the outer rollers, revolving at 9 
rapid rate, then grasp the ring and roll it under high 
pressure to the exact round section required, the burrs left 
between the rims of the pressure rollers being meanwhile 
cut off by two revolving circular cutters. This whole 
operation is performed in five seconds. 

The ring, now of circular section, is placed, at a bright 
red heat, in a neighbouring press, the hydraulically moved 
cheeks of which have exactly the shape of the chain link, 
The stud is here inserted between the sides of the link, 
and, on the shrinking of the latter in cooling, becomes 
firmly held. The next link is now taken in hand, 
and so on. 

Three sets of chain rolls—for lin. to 1jin.,1}in. to 2in,, 
and 2in. to 34in.—are at work in the Borsig establishment, 
A table is given showing that, for sizes of lin. to 23in., the 
larger with studs and the smaller both with and without 
these, broke under test stresses about 25 per cent. greater 
than the proof loads of Lloyd’s Register. After numerous 
tests these chains have been declared fit for naval 
purposes. Sections of links cut through and _ polished 
were produced at the meeting, as also links distorted in 
various ways in testing, the results being excellent in 
every case. 

A difficulty in the manufacture of these chains was the 
shackle, which, under the old system, had, in each chain 
length, to be attached to a long unstudded link; this, 
again, being followed first by a larger than ordinary stud 
link, and then by the first ordinary link of the cable. 
These so-called end links would each have required special 
machinery for its manufacture. To meet this difficulty 
anew shackle was very opportunely invented by Herr 
Marinebaumester Kenter, and the Borsig firm was not 
slow to make a trial of and finally adopt it. This shackle 
is formed of two U-shaped pieces of Siemens-Martin mild 
steel, the legs of the U being of different length. These 
and the stud are placed together and keyed into one 
another. A pin fitted in a diagonal direction holds these 
in place, and is itself secured by a leaden plug, which 
is hammered into a dowel hole of inverted cone shape at 
itshead. The shackle has the appearance of an ordinary 
link somewhat thickened at the sides. It can be fitted 
to any ordinary chain link, so that the special links in 
way of the ordinary shackle here become unnecessary, 
The new shackle has given great satisfaction in the Navy, 
where it is in extensive use. Test results given for it are 
from 15 to 20 per cent. better than those required by 
Lloyd’s Register. The adoption of this shackle will enable 
windlasses to be used with smaller amounts of play for 
the passing of the chains, and will lessen the jars now 
experienced when cables ave running out or being heaved 
in. The shackle can be easily removed, and rusting 
and other such like troubles have not been experienced 
with it. 





We learn that Sir William Ramsay has been 
nominated, by her Majesty the Queen of Holland as a 
member of the Dutch Academy of Amsterdam, in succession to 
the late Lord Kelvin. 


INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— We 
are asked to give publicity to the following regulations regarding 
the admission of graduates to this Institution. They are as 
follows :—Graduates may be admitted between the ages of 17 
and 26, whoare being trained as pupils to an automobile engineer, 
or are studying engineering as applied to mechanical locomotion, 
or who otherwise satisfy the Council that there are special circum- 
stances which, in the opinion of the Council, entitle them to 
admission, and who have one of the following examina- 
tions :—(1) Matriculation (London); (2) Senior Oxford or Cam- 
bridge Local; (3) College of Preceptors (Higher Grade); 
(4) Certain specified subjects of (a) the Board of Education, 
(6) the City and G tilds of London, (c) any university, university 
college, or recognised technical institution ; (5) the examinations 
to be held by the Council of the Institution from time to time, or 
failing these, the passing of some examination to be specified by 
the Council. No person shall remain a graduate after attaining 
the age of 30 years. The specified subjects for the present will 
be :—(1) Mathematics. (2) One of the following :—(a) Machine 
drawing or practical plane and solid geometry ; (6) chemistry, or 
physics, or mechanics. 


TRIAL OF A New Frre Boat on THE THAMES.—On Friday a 
new sea-going fire and salvage boat, built by Merryweather and 
Sons, Limited, of London, for the Genoa Harbour Board, under- 
went its official trials on the Thames. A trip was made from 
Greenwich to Tilbury, where the pumping capabilities of the vessel 
were demonstrated. There are two monitors on deck, which can 
be moved in any direction, either laterally or vertically, 80 as to 
send a jet in the required quarter, and as evidence of what the 
pumps are capable we are informed that a 3in. diameter jet was 
cast to a height of over 200ft. With both monitors in action two 
jets, each 3}in. diameter, were then brought into play, and after- 
wards, with the aid of flexible hose and branch pipes, as many as 
twelve jets were discharged simultaneously. The propelling and 
pumping tests were satisfactory, and the vessel travelled over the 
measured mile at Long Reach at 10 knots—one knot in excess of 
the contract 7 The vessel is called the San Giorgio, and is 
70ft. long, with 16ft. beam, and draws 5ft. of water. It is pro- 
peiled by two double-cylinder compound engines driving twin 
screws, and the fire engines are of the double-cylinder Greeawich 
pattern, with a total pumping capacity of over a quarter of a million 
gallons per hour. For fire extinguishing the pumps take water 
through the side of the vessel, but for salvage ap oye the suction 
is taken through two deck connections with 6in. pipes. Two 
Merryweather quick steam raising boilers supply the steam, and 
by means of an oil-fired heater a low pressure of steam can always 
be maintained in one of the boilers, thus effecting a considerable 
saving of time in raising steam for starting the vessel. A feature 
of this boat is that the boilers, engines, and machinery are all in 
duplicate, so as to keep the vessel always in fit condition for ser- 
vice, and so that in the event of any part of the installation 
requiring attention or adjustment, the corresponding section can 
be utilised. 
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RAILWAY MATTERS. 


Te Canadian Government have decided to grant a 
‘ash subsidy to and to guarantee the bonds of the Canadian 
Northern Railway for the construction of a line to Hudson 8 Bay, 
the Government retaining control of the rates. The intention 
gone tine ago was to build the line from the proceeds of the sale 





of lands. 
\n inspector of bookkeeping on the Siberian Railway 
has invented an apparatus which registers automatically the time 


of arrival and departure of trains, the number of trains and of 


cars, as also the number of «ars ina station at any given time. It 
-. anid that this apparatus is of very simple construction. The 
technical department of the Russian Railway Board has examined 
the apparatus and declared that it is desirable that it be adopted 


for use at once on the Siberian Railway. 


Tue British Consul reports that the Compagnie du 
Chemin de Fer et du Port de la Réunion and the Compagnie 
Havraise Peninsulaire de Navigation imported 4085 metric tons of 
satent fuel, and the Messageries Maritimes de France 9427 metric 
i. of coal from Cardiff and Dunkirk into the French island of 
2éunion during 1907. This fuel was all s»pplied against long- 
standing contracts, There is next to no demand for either coal 


or briquettes except for this rail and steamer use. 


A ruRTHER step towards the unification of the London 
underground railways has-been made by the provision of through 
bookings between the Central London and Piccadilly tubes. 
Although there is no immediate connection between the two lines, 
the Central London Company’s British Museum Station is situated 
only a few yards from the Holborn Station of the Piccadilly tube. 
Passengers with through tickets have the option of interchange 
between these two stations, or of making use of the Hampstead 
tube between Leicester-square and Tottenham Court-road, which 
forms a convenient link between the two systems. 


Tue recent visit paid to Russia’s manufacturing centres 
by Baron Koto, the Japanese manager of the Southern Manchuria 
Railway, has led to practical results in regard to the desired 
development of trading relations between Russia and Japan. 
Thus, the Japanese Government have ordered a large supply of 
steel rails from the South Russian Dnieprovsk Works for the 
Japanese railways, and it is reported that a quantity of railway 
cars and wagons will be ordered soon by Japan from the Russo- 
Baitic Wagon Works and the Phoenix Works at Riga, in the 
Baltic provinces. Baron Koto visited both these works, and saw 
for himself that they can supply the rolling stock required by 
Japan’s railway system. 


Tur Board of Trade report by Major J. W. Pringle 
into the collision which occurred on April 8th, between a light 
engine and a mineral train at Dysart Station, on the North British 
Railway, in which a lad acting as porter was killed, was 
published on Saturday. ‘Ihe Inspector finds that driver Tassie, 
who drove the light engine, is responsible for the collision in that, 
although he probably received no warning at Randolph that Dysart 
Station was blocked, the outdoor signals, both distant and home, 
were at danger when he passed them, there was no real difficulty 
in seeing these signals, and he had ample brake power at his 
command to stop his light engine at the home signal if he had 
been keeping a proper look-out. 


Tue Tramways Committee of the Liverpool Corporation 
have decided to provide on the Garston-Pierhead route an experi- 
mental service of first-class cars for a period of six months Seven 
such vehicles will be run at quarter-hour intervals, and the fares 
will be double those at present in vogue. The experiment will be 
watched with much interest by the tramway authorities of other 
large towns. In Manchester and Newcastle-on-Tyne, for instance, 
on some of the most populous routes, the interiors of the tramway 
cars are at times far from salubrious, and there may be found 
plenty of passengers who will be prepared to pay an extra penny 
in order to breathe a purer atmosphere than is usually associated 
with the otherwise excellent means of transit. 


Tue Whitsuntide traffic on the Metropolitan Electric 
Tramways include some striking figures. On Whit Monday the 
number of passengers carried was 334,806, and the receipts 
amounted to £2389, being at the exceptionally high rate of over 
£12 per car, or 25°99d. per car-mile. For the week ending Friday, 
June 12th—thatis tosay, the week including the Whitsuntide traffics 

the passengers numbered 1,391,531 and the receipts amounted 
to £8177. For the corresponding week last year, when there were 
no holidays, the number of passengers amounted to 1,005,073 and 
the receipts to £5134. This year the route mileage in operation 
was 42, and last year it was 33. The aggregate receipts for this 
year up to the date mentioned are £123,161, as compared with 
£98,371 last year. 


Tue Commission of National Defence has just passed 
the following resolutions with regard to laying down the second 
track of the Siberian Railway. The second set of rails is to be 
laid down at once and to be ready for use from Omsk to Irkutsk 
by January 14th (New Style) 1911. The passage of the trains 
across Lake Baikal by means of the huge steam ferry ice-breakers 
is to be replaced by doubling the railway running round the 
southern end of the lake, and a project for that work will be laid 
before the Duma. The Ministry of Ways of Communication is 
requested to increase the rolling stock of the Siberian Railway 
and to provide larger trucks of greater carrying capacity. The 
estimated cost of laying down a second line of rails across Siberia 
is £3,825,000. But the cost of doubling the track of the Baikal 
Ring Railway will be enormous, and the Duma will probably not 
entertain that project for the present. 


A rEPoRT from St. Petersburg, dated June 18th, says 
the Council of the Empire that day again discussed the Bill for 
the construction of the Amur railway. M. Kokovtsoff, Minister 
of Finance, and M. Stolypin, Premier, supported the measure, the 
latter declaring the Government would consider as an expression 
of no confidence, not only the rejection of the Bill, but also any 
alteration in the measure as passed by the Duma. At its evening 
sitting the Council of the Empire, by a large majority, passed the 
Bill as accepted by the .uma. The Budget Committee of the 
Duma has decided to suggest to the Duma that when it discussed 
the Bill for doubling the track of the Siberian railway it should 
declare the extra expenditure allowed for preliminary works to be 
illegal, and should express a wish that an estimate for the doubling 
of the track should be submitted as soon as possible, so that the 
ijomek-Koryouskair section may be completed by January 14th, 

AccorDInG to the estimates of Dr. Von Derschatta, 
Austrian Minister of Railways, very large sums of money will have 
to be expended on the Government railways within the next three 
or four years. At a meeting of the State Railways Council on 
Thursday the Minister declared that new rolling stock, which 
was urgently needed, would cost a hundred and sixty million 
kronen—about £6,660,000. Six hundred and twenty locomotives 
would cost sixty-two million kronen—about £4 each—and 
°, wagons would cost another ninety-eight millions, or more 
than £4,000,000. In addition to these sums a large amount would 
have to be expended upon improvements on the Northern Railway, 
which the Government recently took over from the company. 
With regard to the orders for engines and wagons, the Minister 
said it was desirable in the interests of both manufacturers 
and workmen to spread them over a term of three or four years. 
As it is hardly likely that the budget can grant_ the Railway 


NOTES AND MEMORANDA. 


- Tue quantity of sulphuric acid in mine water varies 
according to the district and condition of the mine. Some mine 
water has beon fouud to contain only a few grains, while the 
water in other workings often contains over 100 grains per gallon. 





A process for protecting iron and steel from rust has 
been invented and patented by Mr. T. W. Coslett, of Temple-row, 
Birmingham. This consists in immersing the article in a hot phos- 
phorised solution containing an iron compound. The surface of 
the iron is converted into a mixture of ferrous and ferric phos- 
phates, and presents a pleasing dull-black appearance. This pro- 
cess makes the iron highly resistant to corrosion, and is being 
applied to all kinds of light engineering work, such as cycle 
frames, gun barrels, stampings, and press work. 


Accorpiné to the Frankfurt Gazette there has been 
an increase of about 9000 motor vehicles in Germany during the 
year 1907. At the beginning of the current year there were 
36,022 self-propelled vehicles of all kinds in use ; 34,244 being 
devoted to the carrying of persons, and 1778 to the transport of 
goods. The passage of motors across the frontiers was greatest in 
August and least in February, 1482 crossing in the former month 
and 20 in the latter. The total number of motors crossing during 
the year was 5686, of which 2157 were on the Alsace-Lorraine 
frontier, 996 on the Bavarian, and 968 in the Rhine districts. 


To obtain a singing are it is not necessary to have 
a circuit in resonance with the are circuit; it suffices to shunt a 
considerable inductionless capacity across the terminals of the arc. 
This species of singing arc, however, shows notable differences from 
Duddell’s arc. The carbons acquire none of the distinguishing 
positive and negative shapes, and the spectrum is essentially differ- 
ent. Under pure conditions, the spectrum is the simple line- 
spectrum of the high-pressure spark, and consists of nitrogen, 
oxygen, and carbon lines. These gradually disappear on reducing 
the capacity in the shunt, or quickly on introducing a small 
inductance in it, and the ordinary band spectrum of the carbon 
are, as seen in the continuous arc or Duddell’s arc, then reappears. 





On June 12th, according to a report from New York, 
the noiseless rifle invented by Mr Hiram Percy Maxim was tested 
before the Society for the Prevention of Cruelty to Animals, who 
are seeking a suitable weapon for the painless slaughter of cattle. 
The rifle is the standard Winchester type of -32 calibre, with 
alterations chiefly in the barrel and reduced velocity. The 
inventor drove a bullet through a couple of-old directories, the 
only perceptible sound heard being that of the trigger. Within the 
barrel is a muffling device for suppressing the sound of the 
explosion, and the gas from the powder escapes gradually after 
the bullet has been fired. Mr. Maxim is perfecting a similar rifle 
for army purposes, and will. give a demonstration of its powers 
before the officials of the War Department. 


Ar the last sitting of the Academy of Sciences, Paris, 
M. Marcel Deprez, the eminent engineer, announced that he had 
succeeded in inventing an apparatus heavier than air without a 
motor and capable of floating by using merely the force of the 
wind. A representative of the Hc/air has had a conversation with 
M. René Quinton, the biologist, who recently founded a prize of 
10,000f. (£400) for the aviator who succeeds in remaining five 
minutes in the air without a motor, on the significance of M. Marcel 
Deprez’s discovery. He said that M. Deprez by his former dis- 
coveries had already reproduced experimentally to a certain 
extent the phenomenon of the sailing of the big soaring birds like 
the vulture, a mode of propulsion which certain physicists had 
hitherto refused to admit as possible. M. Armengaud has offered 
a prize of 20,000f. (£800) for the first aviator who remains thirty 
minutes in the air. 


In his report on the trade of Batoum and district for 
the year 1907 Mr. Consul Stevens makes some remarks on the 
machinery employed in the oilfields which might be commended 
to the notice of British electrical manufacturers. Mr. Stevens notes 
that the demand for all classes of machinery was fairly brisk at the 
oilfields during 1907, and it is satisfactory to note that the imports 
of British material compare favourably with the last few years. 
Until lately, he says, nearly all electrical appliances were supplied 
by Germany, but in 1907 several British firms entered the market 
with fair success. Electrical power, he points out, has been 
considerably used on the oilfields, its great advantage being 
economy of space. Mr. Stevens mentivns a recent rival to 
electrical motors which has appeared in the form of natural-gas 
motors. By means of a conduit pipe the gas issuing from the 
well is collected and used as fuel for the motor. 


AccorDING to a report by Professor G. Weber in a 
German contemporary, efficiency tests of a Diesel motor of 200 
horse-power, driving a direct-coupled three-phase generator in the 
power plant of the foundry of the L. von Roll Ironworks at Berne, 
showed the following results :—Fuel used, petroleumresiduum. Fuel 
consumption in pounds per kilowatt-hour at switchboard, 0-62 at 
maximum load, 0-62 at rated load, 0-66 at three-quarter rated 
load, 0-77 at half rated load, 1-42 at quarter rated load. The 
generator efficiency varied from 91-5 per cent. at full load to 
77-5 per cent. at quarter load, including friction and ventilation 
losses at 1 per cent. of full load. The thermal efficiency based on 
effective horse-power was computed at 33-6 per cent. for rated 
load, 32-4 for three-quarter load, 28-7 per cent. for half load, 
and 18-7 per cent. for quarter load, while the thermal efficiency 
based on indicated horse-power was 47-3 to 44-1 per cent., being 
maximum at half load. 


In an article on the discharge of electricity through 
gases in the May number of the Journal de Physique, M. P. 
Villard, after a critical examination of the present view that the 
luminous phenomena are due to ionisation or recombination, 
comes to the conclusion that the opposite is the case, ionisation 
producing darkness rather than light. His own experiments lead 
him to the further result that the positive column is not an 
assemblage of independent particles, but an object of the nature 
of a vortex filament behaving like a flexible and extensible con- 
ductor, only capable of existing in gas ionised to an extent lying 
between certain limits, but within these limits becoming more 
prominent and stable as the current is increased. The are and 
electric spark, according to M. Villard, are intense discharges in 
which the positive column plays the most important ré/e, the 
negative phenomena having disappeared, while in the vacuum 
tube discharge the opposite holds. 


Tue use of kieselguhr in Germany is now very exten- 
sive, states the United States Consul at Chemnitz, who furnishes 
the following information concerning the deposits of infusorial 
earth in Germany and the articles manufactured therefrom :— 
Large amounts are employed in the manufacture of dynamite, 
where the remarkable absorbent properties of the material come 
into play. Its use alone as a fertiliser, and also in the preparation 
of artificial fertilisers, nag in the absorption of liquid 
manures, is widespread. There is also an extended use of the 
earth for rapid filtration purposes, as well as for covering steam 

ipes, lining refrigerators, and filling the walls of fireproof safes. 

n the manufacture of water glass, of various cements, of glazing 
for tiles, of artificial stone, of ultramarine and various pigme: ts, 
of aniline and alizarin colours, of paper, sealing wax, fireworks, 
gutta-percha objects, Swedish matches, solidified bromine, scouring 
powders, papier-maché, and a variety of other varieties, there is a 
large and steadily growing demand. For some of the purposes in 
question, and especially when kieselguhr is us»d to absorb nitro- 


MISCELLANEA. 


Ar recent gunnery practice on the cruiser Argonaut, 
137 rounds were fired and 105 hits registered, an average of 6-56 
hits per minute, with 6in. quick-firing guns. 


THE report of the Canadian Section of the Inter- 
national Waterways Commission advises that all companies 
developing electric _— from the Niagara Falls should be com- 
pelled to supply the Canadian demand proportionately and at 
reasonable rates, and should only be allowed to export the surplus 
to the United States. The report also advises that export be cun- 
trolled by the Federal Government. 


Pians have been completed by the United Wireless 
Telegraph Company to erect eleven new wireless stations on the 
Pacific Coast. The largest, a 5-kilowatt station, will be at 
Ketchkan, Alaska. Seven will be erected on the trans-Pacific 
steamships, and three will be land stations. All except the 
5-kilowatt station will be 1-kilowatt or 2-kilowatt instaliations. 
At present trans-continental communication is oniy possible when 
the conditions are most favourable. 





THE new turbine torpedo boat No. 19 was handed over 
by the builders, Thornycroft and Co., on the 5th instant, after 
which she left Southampton to join the Reserve Flotilla at Sheer- 
ness. No. 19is the sixth vessel of this class fitted with turbines to 
be built by the firm, though it is the first actually constructed at 
Southampton ; the five earlier boats were built at the Chiswick 
yard. No. 19 is 180ft. in length, and has a guaranteed speed of 
26 knots, which was exceeded on trials. Her boilers are generally 
of the same type as those of H.M.S. Tartar. il fuel only is 
used in both cases, with turbine machinery. 


Notice has recently been given by the Suez Canal 
Commissioners that vessels drawing 28ft. of water are now 
permitted to pass through the canal. Hitherto the limited 
draught has been 27ft.; the minimum depth in the canal is now 
between 30ft. and 31ft., as compared with 26ft. 3in. when the 
canal was first opened. The canal has been successively deepened 
from 1884 to the present time. In 1898 it was 28ft. aad in 1902 
29ft. 6in.; work is now in progress to obtain a minimum depth 
throughout of 34ft. 6in., but it is not expected that this depth 
will be realised before the end of 1912. The progress may be 
summed up as follows :—Prior to 1884 the maximum draught for 
ships permitted in the canal was 24ft. 6in.; in 1901, 25ft. 7in.; in 
1906, 27ft.; it is now 28ft. and probably next year the limit will be 
increased to 30ft. 


AN interesting series of experiments has been carried 
out at the National Physical Laboratory, at the instance of Sir 
John Brunner, to test the protective effect of cement concrete 
on steel ; 8in. specimens of mild steel bar, both turned and with 
the scale left on, were embedded in blocks of good Portland 
cement concrete measuring 12in. by 74in. by 7}in. The blocks were 
covered with water several times a week for a year, and for 
three months afterwards were left in the open exposed to the 
weather. After sixteen months one of the blocks has been broken 
up and the embedded specimens examined. No trace of any 
action of the cement could be detected, the scale on the rough 
specimen was undistured, and the bright specimen showed no 
alteration on examination under the microscope. Further tests 
are to be carried out with the remaining blocks. 


EXCELLENT progress continues to be made with the 
excavation and reclamation work in connection with the construc- 
tion of the new oil depét at Turnchapel, the site having toa con- 
siderable extent been cleared of soil and rocks. The contractors 
are utilising to the fullest extent the displaced material; in the 
first place, to construct the danger mounds which surround the 
site, and next, by forming depusits on the foreshore, they are 
adding considerabiy to the area of the depot. The boundary wall 
at the base of the mound is completed over a considerable part of 
the circuit. All drain pipes intended to carry off water from the 
interior are in position, and the face of the mounds has received a 
covering of green turf, which gives them a finished and pleasing 
appearance. The channel near the Admiralty Pier, which was 
obstructed by a mud subsidence and consequent landslip, has been 
cleared of piles and other obstacles. 


THE ceremony of formally laying in the building slip 
the first keel plates of a new unarmoured cruiser of the Boadicea 
class took place at Pembroke Dockyard last Monday afternoon. 
It is reported that the vessel will be known as his Majesty’s ship 
Caractacus. In anticipation of the event, a large quantity of the 
material had been wrought and otherwise prepared for working 
into the ship, and, therefore, exceptionally rapid progress is 
expected to be made with her construction during the initial stage. 
Her principal dimensions will be:— Length, 385ft.; extreme 
breadth, 42ft.; mean load draught, 13ft. 6in.; displacement, 3350 
tons. She will be fitted with turbine propelling machinery of 
19,000 horse-power, her estimated speed being 25 knots. The 
armament, like that of the Boadicea, will be six 4in. quick-firing 
guns, and she will carry two torpedo tubes. A sum of £36,685 
will be spent for labour during the current financial year, and the 
total cost of the new vessel will be £350,000. 


Tue dredging of the harbour at Honolulu is being 
steadily proceeded with. The project being carried out is 
designed to provide an entrance channel 35ft. deep and 400ft. 
wide at mean low water, and to ease a curve at the junction of 
the entrance channel and the inner harbour by cutting off a pro- 
jecting point. Further dredging of the harbour proper is con- 
templated with the view to providing a uniform depth of 35ft. and 
a general width of 1200ft. at mean low water. The harbour 
proper has at present a general width of 900ft., a length of about 
3000ft., and a minimum depth of 35ft. Hilo Bay, on the eastern 
side of the island, is practically an open roadstead, and the 
projected work is the construction of a breakwater at an 
estimated cost of £340,000. Pearl Harbour, eight miles west of 
Honolulu, consists of a series of deep-water lochs some miles 
within the outer reef. Active measures are being taken by the 
United States with the view to making it an important naval 
station fully equipped with dry docks and the necessary plant for 
executing every description of ship repairs. The plan is to pro- 
vide a waterway 37ft. in depth, at no point in which shall there 
be a curve of less than 2000ft. radius. 


Tue June report of the Amalgamated Society of 
Engineers states that the figures to hand tell a tale of deepening 
depression. The membership has increased from 110,888 to 
110,918, while the number of unemployed members has grown from 
11,743 to 12,728, the additional 985 covering the whole country. 
On superannuation there are 59 more, and on _ contingent 
henefit 342 more members, the totals being 5459 and 6098 respec- 
tively. The number on sick benefit, on the other hand, shows a 
decrease of 201. The fact that sick lists are always reduced 
during slack times clearly indicates, Mr. Barnes thinks, that the 
pressure of life during spells of briskness has a good deal to do 
with the lowering of vitality. The position of affairs on the North- 
East Coast is unchange3, the report states, so far as the engineer- 
ing trades are concerned. Several conferences have been held 
between the District Commi'tees and the delegates, but nothing 
has become known which in any material degree alters the posi- 
tion. A further and larger conference is about to take place 
between all the Committees and the delegates, as well as the 
Executive Council, and the hope may, at all events, be indulged, 
Mr. Barnes says, that something may come of it. During May 
£70,000 was called in from the branches. Votes areinvited before 
July 2nd for or against sixpenny levies for the trade fund and the 








Ministry such large appropriations it is probable that a special 
loan will be lead it . : 


glycerine in the pre tion of dynamite, it is of prime importance 
that the earth should be freed as far as possible from moisture, 





benevolent fund, 











































































































































HYOLOW V 4O HOIHSLNI—81 “314 3dAL ASNOHONILSSM—OASSIVY MOG HLIM HOVOO HOLOW—ZLI “3!4 





“AIEL/ PLZ 


June 19, 1908 








rT~ 


aS G si) sae , 
san ' ; AA Woe ne 

ener COT T lah Sei WA 
ea” cet es . 


. 
» 





31008 YHOLOW—91 ‘314 ‘SSN3SWSIS—NIVYL HOVOO 33YHL GHVONViIS—SI ‘314 


oa 
o 
= 
Z 
= 
ces) 
Zz 
fe 
~ 
= 
H 














(969 ebod vas wondrsosap soy ) 


Q@NIT WVHSADTH AAANVOAUXUON UALSVONVI DHL AO NOILVOIAIULONIGA 





June 19, 1908 


THE ENGINEER 


641 








— — 
= 


AGENTS ABROAD for the Sale of “THE ENGINEER.” 


AUSTRIA. _F, A; Brocenavs, Seilergasse 4, Vienna. 

QHINA.—KeuLy ap WALSH, Luursp, Shanghai and Long Kong. 
EGYPT.—F. Diemer, Finck & BEYLAENDER, Shepheard’s-buildings, Cairo. 
FRANCE.—Bovveav & Cunvitiet, Rue de la Banque, Paris, 

CuareLor & Om., Rue Dauphine, 0, Paris. 
GERMANY.—Asigr AND Co., 5, Unter den Linden, Berlin. 

F,. A, BrockHavs, Leipeic ; A. Twsirmever, Leipzic. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—Loxscute anv Oo., 307, Corso, Rome; Fratxu1 Taxves, Corso 

Umberto 1, 174, Rome; Frarsuui Booca, Turin ; Unaico Hoxpui, 
Milan, 
= AnD WALSH, Limrrap, ¥ okohama. 
z. P. Manuva anv Oo., Tokyo and Yokohama. 
RUSSIA.—O. Ricxzr, 14, Nevsky Prospect, St, Petersburg. 
UNITED STATES OF AMERICA.—InTERNaTIONAL News Oo., 83 and 85, 

Duane-street, New York; Susscription News Co., Chicago. 

g, AFRICA.—Ws. Dawson & Sons, Limrrep, 7, Sea-st. (Boa 489), oe 


JAPAN. 


TO CORRESPONDENTS. 


o@ Inorder to avoid trouble and confusion we find it necessary to inform 
corre. that letters of inquiry addressed to the public, and intended 
ae insertion in this column, must in all cases be accompanied by a a 

velope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


pe All lege a pees Sor insertion in Tum ENGINEER, “4 containing 


questions be accompanied by the and writer, 
not wot neceotariy for pu ange pois aed as pipe of good faith. No notice 
of anonymous communications. 


We cannot undertake to return drawings or manusorivts; we must, 
iingere request correspondents to keep copies. 


REPLIES. 


Diction,—You will find. many of the words you mention defined in any 
good dictionary, others you must look for in technical books of various 
kinds., See a technical dictionary which is being published in. p.rts by 
Newnes and Co; or skim through a few books on engines and applied 





ics at a public library, you will pick up a lot. 








OCentraL News Agency, Limirsp, Joh 9 ip 
Durban, &e., and at all their Bookstalls. 
J. ©. Jura ann Co., Capetown, Port Elizabeth, Joh sburg, 
East London, Grahamstown. 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Queen-street, 


Brisbane, £e. 
MELVILLE AND Muuugn, Melbourne. 
TurNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpon anp Gorcn, Cuba-street Extension, Wellington, 
and Bedford-road, Christchurch. 
Upton anv Oo., Auckland ; Crate, J. W., Napier. 
OANADA.—Dawson, W., AND Sons, Limrrep, ‘Manning-chambers, Toronto, 
MONTREAL Nuws Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
OEYLON.—Wwarartna and Co., Colombo, 
JAMAICA.—SOLLES anD Cockine, Kingston, 
STRAITS SETTLEMENTS.—Kgiiy anp Watsn, Luxrrap, Singapore. 


 alaabamaa received at all “Post-offices on the Continent. 








SUBSCRIPT 10NS. : 


Tas Exowvemr can be had, honyye from any newsagent in town or 
country, at the various : he y stations; or it can, if preferred, be 
supplied direct from the office m4 the following terms (paid in advance). 

Half-yearly (including double number) £C 14s. 6d. 
Yearly (including two double numbers) . £) . 98, Od. 


Cuorn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If 2redit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign WY gy a will, until further notice, be received at the rates 
given below. Foreign Subscribers Paying in advance at these rates will 


receive THe ENGINEER weekly and Subscriptions sent by 
Post-office Order must be made pa able to Tur ENGINEER, and accom- 


panied by letter of advice to the lisher. 

Tun PapsRr Copiss. Tuck Parse Corres. 
Half-yearly £0 188. Od. | Half-yearly . oe * 
Yearly £1 168, Od. | Yearly 0 


(The difference to cover extra cana ) 
Canadian Subscriptions :— 
Thin paper Edition £1 lls 6d. per annum. 
Thick’ ps £1 lés Od, 


ADVERTISEMENTS. 


pe The charge for advertisements of four lines and under is three 
shillings, for — two lines afterwards one shilling aim! sixpence; odd 
lines are charged one aera, When an advertisement measures an 
inch or more, the charge is 108. per inch. All single advertisements 
tron. the country must be accompanied by a remittance in payment. 
Alternate advertisements will be tneerted with all practical regularity, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be Inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the 


Publishi: 
Paper are to be addressed to the Publisher, Mr. Syd 
letters to be addressed to the Editor of Tus oon” 


Telegraphic Address, “* ENGINEER NEWSPAPER, LONDON,” 
Telephone—No. 13352 Central. 


tment of the 
ite; all other 











PUBLISHER'S NOTICE. - 





*," It any subscriber abroad should receive THE ENGINEER 1” an 
"imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the ’ Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
4 ni can be remedied by obtaining the paper direct from 

18 Office, 








CONTENTS. 





Tue Enorreer, 19th June, 1908, 
LITERATURE 


New Sewage Works AT “TWICKENHAM. ‘No. Il. (Illustrated.) . 630 
Tue Fraxco-Brirish Exninition. No, Vi. | errata rs . 632 
DockyarD NoTes 634 
IRONWORKERS’ WaGEs 634 


ELECTRIFICATION OF THE Hrysnam, Morxc AMBR, “AND LANC ASTER LINE. 


(Iilustrated.) . . R . 6% 
THe German INSTITUTE OF NAVAL ARCHITECTS .. -. 638 
Ralbway MATTERS... . -- 639 
Notes AND MEMORANDA +» 639 
MISCELLANEA .. - 639 
Lrapine ArticLes—Indian Railways 641 

The First Census of Production—The Alleged Great Steel Combine 

—Single-phase Electric Traction .. ‘ . 642 
Tuk Wrigut OF MARINE TURBINES .. . - 1. & 
SoME NKGLECTED ASPECTS OF CYLINDER G ONDENSATION. No. 1. .. 643 


A New PatrerN-MAKING MACHINE. (Illustrated.) ee eat ce oe ee 
Ti TRANSVAAL Store Dritt CoMPETITION .. verted ee . 645 
A New Fiexipte Coupiine. i . 645 
City anv Sourn Lospon RAILWAY .. . 64 


LErrers TO THE Eprror—Cylinder C ‘ondensation . 
The Australian Railway Accident—The Kingstown Boat Service—A 
Destructive Boiler Explosion. (Ulustrated.)—Turbine a rs 
-Metropolitan Water oar 's New eee : Ey . 647 
Tue RoTHERHITHg TUNNEL . j ioe Mak: dew 156 
CorrriciENts OF DISCHARGE... 
New Hypraviic EQuirpMENT FOR THe ALBERT Dock, “Hut. 
American Coan Propuction. . ee 
THE HOLLAND-AMERICAN LINER RorrERDAM xe 
Té IRON, Coan, AND GENERAL TRADES OF Binurxonay, | Wotver- 


(iitus) - 


HAMPTON, AND. OTHER DisTRIcTS - 650 
Norrs rrom LANCASHIRE - 650 
Tue Suererenp Districr -+ 650 
Nortu oF ENGLAND 3 3 
Norges FROM SCOTLAND .. . - 651 
WALES AND ADJOINING Couxtins - 651 
Notes FROM GERMANY .. . - 052 
AMERICAN Notes ++ 652 
LAUNCHES AND TRIAL TRIPS aD race tie .. 652 
PERSONAL AND BUSINESS ANNOUNCEMENTS - 652 
British PATENT SPRCIFICATIONS. (Illustra ted. :. 653 


SELECTED AMERICAN SPRCIFICATIONS. (Llustrated.) .. .. .. .. 





MEETINGS NEXT WEEK. 





PuysicaL Socrety or Lonpox.—Friday, June 26th, at the National 
Physical-Laboratory, Bushy House, Teddington. It is proposed to show a 
Series of Demonstrations of Work in Progress in the Laboratory, which 
will be on view from 3.30 p.m. onwards. 

Tue Farapay Society.—Tuesday, June 23rd, at 7.45 p.m., in the Library 
of the Institution of Electrical Engineers, 92, V ictoria-street,S.W. Annual 
general meeting. Ordinary meeting at 81 p-m.. Papers: ‘Recent 
Developments of the Kjellin and Rochling- -Rodenhauser Electric Indu ‘tion 
Furnaces,” by J. Harden. “ New Applications of Electro-metallurgical 
Alloys,” by Adolphe Jouve. 


THE ENGINEER. 














JUNE 19, 1908. 





Indian Railways. 


OF the two questions on which Sir James 
Mackay’s Committee were asked to advise—Indian 
railway finance and Indian railway administration 
—the former takes undoubted precedence; for the 
railway budget bears so large a proportion to the 
whole Imperial budget, and the railway financial 
policy is so intimately associated with the general 
fiscal policy of the country, as to render the two 
absolutely inseparable. ‘‘ The Government must of 
necessity regard its obligations as a whole,” says 
the report, “and in determining to what extent it will 
allow its credit to be pledged in order to raise capital 
for railways, it must take account of its present and 
future requirements for other purposes, and the 
probable effect of the increase in its liabilities on its 
power to meet those requirements.’ With this 
opinion accepted as axiomatic, the researches of the 
Committee necessarily spread themselves over a 
very wide range, and it is eminently satisfactory to 
note that the conclusions of these expert auditors 
of India’s balance-sheet point unmistakably to a 
very high degree of prosperity. To begin with, the 
estimated normal sum of five millions sterling 
obtainable in India itself is regarded as by no 
means exhaustive, and increased railway grants 
from revenue surplus, on rupee loans, and from the 
profits of the Mint are recommended. Further, we 
learn that nine millions could be prudently raised 
in London in normal years, making a total of 
fourteen millions annually for Indian public works, 
and that in the course ofa few years—when the 
paper currency reserve, fed by the coittage profits, 
shall have grown to maturity—the committee 
think that “a railway prografhme of even twenty 
millions sterling will not be excessive.”’ 

The next point for observation, as the outcome of 
the inquiry, is that “no definite limit could be 
assigned at the present time to the amount that 
could be remuneratively devoted to the development 
and expansion of the Indian railway system,” and 
as there is nothing in the report indicating any 
physical restriction in the spending power, between 
them, of the Public Works Department and the 
companies’ railways, the situation briefly resolves 
itself into this: India wants railways, India can 
afford railways, and India has, ready to hand, the 
machinery to build railways. Such being the case, 
it may be asked why the sudden check came which 
resulted in the inception of the Committee’s 
labours, and the answer is two-fold :—First, the 
unpreparedness of the railways to meet the 
enormous and sudden increase of traflic, which, 
beginning in 1904, has practically maintained ever 
since the high figure to which it rose; and secondly, 
the effects of the ungenerous treatment—to call 
things by their right names—which the holders of 
Indian railway stock have met with at the hands 
of the Government of India of late years. Thus 
the Indian railway system is suffering from 
depreciated credit just at the time when appreciated 
credit is most needed to enable the companies and 
the State to meet fresh demands for investments in 
an exceedingly lucrative and growing business. As 


| 





regards physical deficiencies, every endeavour is, we 
see, being made to bring railways up to a standard 
commensurate with existing trade conditions ; but, 
of course, the supply. of money is the crux of the 
question, and it’ is much to be hoped_ that the 
publication of the Committee’s report will serve to 
impart that necessary financial stimulus owing to 
the lack of which Indian railways have of late years 
been languishing. Immediate action on the part of 
the Secretary of State seems to be called for, and 
we trust that, in the interests of Imperial trade, 
time will not be lost by the India office in pro- 
tracted official references to Simla on the subject of 
the Committee’s financial advice before taking the 
initiative. 

Turning to the subject of reform in the adminis- 
trative machinery, no surprise will be evinced at 
the finding of the Committee. condemnatory of the 
system under which the three-year-old Railway 
Board has had to prosecute its labours. Called into 
being in order to. save the situation by con- 
forming in one particular, at least, with the 
Special Railway Commissioners’ “ root and branch 
reform” programme - the outcome of the Supreme 
Government’s wholesale critical analysis of 
the working of old and tried systems, and 
of its leanings towards outside and _ so-called 
expert advice—the Railway Board, is imbued with 
no higher powers and possessed of even less 
representative interest than pertained to the old 
Secretariat which it has displaced—is subordinated 
to the Department of Commerce and Industry and 
invested with the somewhat ambiguous embassy of 
@ roving commission to administer railways on 
“commercial principles.” Thus inaugurated and 
thus equipped, is it matter for wonder that “the 
system under which it has hitherto been working,”’ 
in view of the evidence collected by the Committee, 
is ‘not satisfactory ” ? 

Disappointment is attributed to (1) excessive ex- 
pectations generated in the minds of the railway 
public; (2) friction betwéen the Board and the 
supreme powers ; (3) constitutional defects of the 
Board; and (4) the Board’s interference in the 
minuti@ of railway management. The first having 
disappeared, and the third and fourth representing 
conditions by no means insurmountable, we are left 
with the one objection of the relations of the Rail- 
way Board with the Government of India, and 
while admitting the value of the diagnosis of the 
Committee in this respect, the professed efficacy of 
the remedial treatment proposed will, we fear, leave 
such as are familiar with Indian bureaucratic 
methods unconvinced. No remedy, in fact, is sug- 
gested ; the various tangible proposals made towards 
a reform of procedure are rejected for reasons appeal- 
ing to the Committee as unanswerable, and the diffi- 
culty is slurred over by a general admonition to try 
once more and to start under more cordial auspices. 
Yet, how is the Government of India—in this case 
the finance department—to “treat the opinions of 
the Railway Board with special consideration, both 
in substance and form,’ when their respective 
views and respective interests happen to clash ? 

Will the Chairman of the Railway Board find 
salvation in a memorandum addressed to, or even a 
personal interview with, the Member for Commerce 
and Industry? Will his right of access—whatever 
that may mean—to the Viceroy and his attendance 
at Council meetings “when required to do so by 
the Government of India” help him? Will the 
postponement of any official censure he is destined 
to receive—until such time as it is initialled by the 
Governor-General—soften the blow or avail the 
railways? The advocacy of a Railway Board as 
an authority “outside the Government of India” 
has proved chimerical, its subordination to the rank 
of a sub-department has proved detrimental, hence 
but one course seems to be left open, and that is its 
amalgamation with the executive supreme authority. 
Without a seat on the Governor-General’s Council the 
new Chairman of the Railway Board will soon realise 
that his limitations are very clearly defined. The 
chief objection the Committee hold to this proposal 
may be given in their own words :—“ It has been 
suggested that the Chairman of the Board should 
be a Member of Council. If this were done he 
would necessarily be required to take a responsible 
part in the general business of the Government and 
to occupy himself with work quite foreign to that 
which he was ‘specially qualified and appointed to 
perform. The administration of the Indian railway 
system offers a sufficiently wide field of action to 
demand his undivided attention and energy, and it 
is highly undesirable that extraneous duties should 
be imposed upon him. We think that the arrange- 
ment by which the Member for Commerce and 
Industry takes charge of the railway business 
brought before the Council may well be maintained.” 
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Tt does not seem clear, however, why the apprehen- 
sion of overwork in the case of a direct railway 
representative carrying the railway portfolio should, 
if valid, not d forttor? apply in the case of the 
Member for Commerce, who is saddled with the 
burden of railways in addition to the administration 
of the commerce and industry of all India, to say 
nothing of his share of the “general business of 
the Government.”” As a matter of fact, the objec- 
tion does not carry much weight, because in prac- 
tice each member of the council attends to the 
contents of his own particular portfolio almost 
exclusively. The military member, for instance, 
does not concern himself with education, and the 
““ general business of the Government,” crystallised 
into the proceedings of the Council, represents 
theoretically only the joint opinions of all and 
every the legislators. Practically it amounts to a 
unanimous decision to permit of certain legislation 
—proposed by the expert in the needs of his own 
department—to pass into law. 

It is, perhaps, to be regretted that the conference 
abandoned their projected visit to India. They 
would there have heard evidence from non-officials 
strongly in favour of direct railway representation 
at the fountain head, and would have learned that 
the labours of the Board have been to a great 
extent neutralised by the apparent necessity, in the 
Government’s opinion, of adhering to secretarial 
methods of procedure. This view, as well as a 
realisation of the magnitude of the railway depart- 
ment’s business and its enormous political influence 
in the great work of civilising India, are very fully 
dealt with in the recent contributions to these 
columns entitled “Indian Railway Economies,” 
which, we need not tell those who read them, 
especially, in conjunction with the report now under 
review, have been written by an engineer intimately 
acquainted with Indian railway management. The 
views therein expressed are borne out in great 
measure by the report. It is to be hoped that 
the Government of India and Secretary of State 
will, before passing final judgment on the Com- 
mittee’s verdict, see fit to reconsider the important 
question of the future status of the railway depart- 
ment, and of, once for all, placing it in a position 
beyond the reach of interference and lateral 
pressure from any quarter represented by adjacent 
official influence. 


The First Census of Production. 


MANY manufacturing engineers will no doubt 
by this time have received formidable schedules 
which they are required to fill up and return to the 
Census of Production Office at the Board of Trade. 
These schedules are issued in conformity with an 
Act of December, 1906, which provides that “a 
census of production shall be taken in the year one 
thousand nine hundred and eight, and stbsequently 
at such intervals as may be determined by an order 
made by the Board of Trade as soon as practicable 
after the taking of the first census and laid before 
Parliament.” Under this Act the occupiers of fac- 
tories and workshops, mine and quarry owners, 
builders, engineering contractors, “every person 
who by way of trade or business gives out work to 
be done elsewhere than on his own premises and 
every person carrying on any other trade or 
husiness which may be prescribed,’ must, within 
three months after the receipt of the forms, return 
them or be liable to certain prescribed fines and 
penalties. 

Two of these, Schedules F 41 and F 42 now lie 
before us. They apply to the engineering and ship- 
building trades respectively, but there are only small 
differences between them. The subjects upon which 
the employer is required to give information may be 
briefly indicated. He has to state his output in the 
year of the return, both in number or weight, and 
value; the estimated aggregate cost of purchased 
materia’s and stores used; the estimated aggregate 
amount payable to other firms for work given out 
to them; the approximate number of persons of all 
kinds employed on four specified days in the year ; 
the number of days worked and the average per- 
centage of wage earners at work on Sundays; and 
finally, the capacity of engines owned and the 
amount of electricity used. Certain voluntary 
information is also invited. ‘Great precautions are 
to be taken to preserve secrecy. All the papers are 
stamped confidential, and the first sheet, containing 
the name of the firm, will be detached by “a respon- 
sible officer of the Department” before the other 
pages are handed over to the clerical staff for com- 
pilation. In spite of these precautions, one of the 
first impressions that the reader receives on. pe- 
rusing these schedules is that they institute an 
inquisitorial investigation into his affairs which he 





strongly resents. Men, we know, find it difficult to 
admit their faults and weaknesses even to them- 
selves; are they likely, then, to commit them 
willingly to a paper, when they know that 
even one “responsible officer of the depart- 
ment” will see their names attached to their 
returns? Apart from the fact that there are confi- 
dential details in all businesses which no man will 
give, here is one reason why the schedules are 
hardly likely to contain the whole truth. 
But, furthermore, very many employers and manu- 
facturers will find it extremely difficult, if not 
impossible, to give the facts and figures demanded. 
Careful and precise book-keeping is not followed in 
all factories, and clear answers to many of the 
questions asked could only be found by a very close 
analysis of the firm’s books. But, above all, books 
are not generally kept to give the kind of informa- 
tion that is asked for. A business man arranges his 
books to suit his business, and he omits altogether 
or “lumps” together many things which he considers 
unnecessary to divide. To find the details that the 
Board of Trade wants, or even to separate them 
from the general mass of items, could only be done 
by an expert clerk, and would absorb no little time, 
labour, and money. It is too much to expect 
that many firms will put themselves to the trouble 
and expense that such an analysis would involve, 
and it is wholly unreasonable to enforce it. One 
engineering firm of moderate size informs us that 
five months would be required to pick out the 
details, and that the cost to them would be not less 
than £200. As tse firm in question, like all the 
others we have questioned, failed to see what benefit 
it is to get from the inquiry, it is not disposed to put 
itself to the trouble of giving a careful return. That 
will be the case with the majority of companies. In 
another case the manager of a very big works said 
that he would consider the papers a fortnight before 
the time to return them expired, and admitted that 
such figures as could be given then would be valueless. 
On nearly all sides, so far as we have been able to 
gather the opinions of those who have received the 
schedules, there is a feeling of resentment and indig- 
nation, and in some quarters the demands are 
stigmatised as monstrous. There are rumours even 
that passive resistance will put an end to the inquiry 
and the Act. 

We will admit that if trustworthy returns 
such as the Census of Production Act seeks could 
be obtained, it would be interesting, and possibly 
valuable, but as far as we have been able to gauge 
their opinion, employers look with anything but 
favour upon the inquiry, and are hardly likely to 
give it their hearty co-operation, and without such 
co-operation the returns will be valueless. We 
know that the returvs of exports and imports 
of shipbuilding tonnage and so on are more frequently 
than not misleading. Are the census of production 
returns likely to be more exact? Is it not more 
than certain that unless some method is found of 
replacing the present inquiry by something that can 
be worked with less trouble to the manufacturers, 
something that will more nearly fulfill the promise 
of the Board of Trade made at the time the Bill 
was under discussion, that “the convenience of 
manufacturers shall be consulted as to the nature 
of the information desired,” the returns will cor- 
rectly represent only an infinitesimal proportion of 
the trade of the country ? 


The Alleged Great Steel Combination. 


THE product of steel now bulks so largely 
amongst our manufacturing industries that the 
rumours that have for some time been current 
regarding a combination among the steel makers in 
this and other countries have naturally attracted a 
good deal of attention. That persistent efforts have 
been made over an extended period by sections of 
the steel trade to devise some effective machinery 
for regulating prices and minimising the evil effects 
of extreme competition is very well known. 
Diversity of the interests concerned, radical dif- 
ferences in manufacture, and local circumstances 
have militated strongly against any large and 
effectual combination for that purpose. Between 
Scotch and English makers engaged in the heavier 
branches of the steel trade much correspondence 
has passed, and not a few interviews have been 
held with the object of improving the commercial 
conditions of the business, and occasionally and to 
some extent these efforts have borne fruit. Just 
now, when trade is depressed, and the difficulty 
of obtaining orders great, the means of co-opera- 
tion among steel makers have been curtailed, and 
the individual fight for business has become 
severe. Nevertheless, past negotiations have not 
been without their influence, and prices, south and 





as 
north, have recently been moving in comparatiys 
harmony. All this is fairly well understood jn the 
trade, and is quite a different matter from the 
somewhat sensational reports that have heen 
current during the last week or two as to & Dro- 
jected great steel combination, which should embragg 
all makers of consequence in Great Britain, (oy. 
many, and the United States. The mere conception 
of such a project has its difficulties, but the carry. 
ing out of it may well be regarded as beyond the 
wit of man. But in the reports that have heen 
in circulation, the amount of capital that was to be 
employed was commented upon, and the enter. 
prise was given other elements of circumstantiality 
looking so like potential business that the rumour 
seemed worthy of credit. But the submarine cable 
was brought into play. Assurances came from New 
York that American Steel Corporation officials knew 
nothing of the alleged combination. The President 
of the Board of Trade, asked in the House of 
Commons if a steel combination, with a capital of 
£75,000,000, had really been successfully executed, 
replied that he had no information that would 
enable him to confirm the report. The ocea- 
sion, however, enabled Mr. Churchill to give the 
assurance that there is no intention on the part of 
the Government to introduce legislation making 
combinations of capital illegal. Colonel Allen, 
speaking at the Ebbw Vale meeting on Tuesday, 
spoke of it as a phantom syndicate. Inquiries 
made in Sheffield, Glasgow, and elsewhere, in places 
where information. was likely to be found, give no 
confirmation of the rumour. In fact, it is not easy 
to understand whit good purposes could be served 
by such a combination. The management of such 
a business would furnish problems in manufacture, 
distribution, and financial economy that might well 
appal any possible directorate, and which, if 
attempted, would be more likely to end in ruin 
than in success. 


Single-Phase Electric Traction. 


IN our last issue we published, and to-day we 
continue, a description of the electrification by the 
Midland Railway Company of that portion of its 
line which connects Lancaster, Morecambe, and 
Heysham. This undertaking is noteworthy in that 
it is the first example of high-tension single-phase 
railway electrification to be put to work in this 
country. It should be noted, however, that some 
considerable time before the Midland Company 
came to the decision to carry out this work the 
London, Brighton and South Coast Company had 
determined to convert that portion of its line which 
forms the nearest route between Victoria and 
London Bridge for electrical working, and for this 
purpose to employ single-phase current. A number 
of circumstances, into which we need not enter, 
have delayed the work on the Brighton Company’s 
line, and prevented this company from having the 
satisfaction of being the first to complete and use a 
system new to England, though it has been in use 
for some time in America and on the Continent. 
It is by no means a novelty to find development of 
new systems in this country hindered by legislation 
or by the ruling of the powers that be. Electricity 
has been particularly unfortunate in this direction. 
For a long while the Board of Trade refused to sanc- 
tion overhead wires or the employment of high 
tensions in them. Indeed, the restrictions imposed 
on the use of high tensions at all were exceedingly 
onerous. It will, moreover, be remembered that it 
was a Court of Arbitration appointed by the Board 
of Trade which decided not so very many years ago 
that overhead high-tension transmission should not 
be used on the Underground Railway. It was, we 
believe, due to the influence of one of the large power 
companies that overhead transmission of energy at 
high voltage was permitted for the first time in a 
sparsely populated district, and now the railways 
are to be allowed to use high-tension current and 
overhead wires. The actual voltage on the 
Lancaster-Heysham line is 6600. We should 
be the last to advocate that the country 
should be disfigured in every direction by long rows 
of unsightly posts and lengths of cable, though, of 
course, there are districts where overhead trans- 
mission lines are not only harmless, but an absolute 
necessity. It is hard to imagine, for instance, a 
better use for them than on railways. The land 
they traverse belongs to the railway company, and 
there is no legitimate traffic along the lines save 
that worked by the company itself. Hence it is 
comparatively easy to, ensure against accidents. 
Moreover, there is but little additional disfigure- 
ment to that which exists by reason of the per- 
manent way itself and of the telegraph poles and 
wires, 
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THE WEIGHT OF MARINE TURBINES. 


1e weight of marine turbine machinery has been 

weatly increased during the last two or three years is 
gr | known, and as the tendency is still towards increase 
wr tbout any proportionate gain in economy, it may be as 
wl to examine the causes which have led up to this, and 
indicate some means whereby it can advantageously and 
: fely be reduced. To some extent a considerable increase 
pi ; necessary on account of the absolute unsuitability of 
oa original marine installations to the commercial 
necessities of marine engineering. For instance, in many 
vessels the replacing of a broken gland ring, involving a 
few minutes’ work in a reciprocating job, necessitated lift- 
ing the cylinder cover and rotor from the turbine. A large 
jnerease in weight of astern turbines was also necessary, 
the early turbine vessels being lamentably deficient in 
maneuvring power. More rigid cylinder and rotor 
construction was also desirable, and in the case of the 
new Cunarders and the ocean-going destroyers, it was 
found necessary greatly to acne on the blade sections as 
the stress in these, due more e specially to end thrust, 
was exceptionally high. All this involved increase of 
weight for the same power and speed of rotation, and 
developments in propeller design involving greatly reduced 
revolutions adde still more. For the same efficiency, 
the weight of a turbine of a given power will vary inversely 
as the square of thé@revolutions, so that a reduction from 
500 to 400 revolutions per minute, brought about by the 
more advantageous use of a larger propeller, involves an 
increased weight of over 60 per cent. The use of much 
heavier cylinders than Parsons originally tried was due to 
substitution of cast iron for cast steel. Not only were 
cylinders extremely hard to obtain in the latter metal 
—the Amethyst had numerous failures before a 
good one was secured—but cast steel has an awk- 
ward habit of warping, and distortion of cylinders 
has accounted for endless blade stripping. In war- 
ships the use of cruising turbines has greatly aug- 
mented the weight per agg, yeti Lagging, thrust 
adjustment gear, oil-cooling and pumping systems, out- 
side glands with mazes of valves and pipes for a most 
complicated steam acking system, are all items that 
have been enormously increased without attracting much 
notice. It is very simple to advocate reduction, but the 
fact is that in the early stages the marine turbine, 
whatever future promise it had in store in the eyes of 
those that were first acquainted with it, was a crude 
and undeveloped machine that needed a great deal of 
modification before it was made commercially suitable. 
That modification meant increasing the weight. 

The following table gives the weights of turbine 
machinery only, excluding all auxiliaries, condensers, or 
shafting for various classes of vessel :— 

Weight of Turlnnes per Horse-power. 


Tuat th 


Shaft Revolu- Weightof Weight 
Type of ship. H.P. tions. turbine. per H.P. 
} tons. Ib. 
Battleship 26,000 ... ... 320.. 450 ... 40-4 
Do., proposed 28,000... ... 275 .. 540 43-2 
Small cruiser... 14,000 .. — oe 180 28°8 
Torpedo boat 
destroyer ... 18,000 ... 700 80 10-0 
Ditto ee 4,000 ... 1100 .. 18 10-1 
Channelsteamer 12,000 .. 500 110 .. 20-5 
Atlantic liner 
(type)... ... 42,000 .. 250 900 . 48-0 
Intermediate 
steamer 10000. 350 .. 180 40-25 


That the present weight of machinery can be greatly 
reduced there can be no doubt whatever, but it involves 
a very much clearer appreciation of the functions and 
performance of the numerous details in an installation 
than now appears to be possessed in some quarters. 

Commencing with the turbine cylinder, in nearly all 
cases do we find circumferential ribs of some kind ; either 
the half round rib, typical perhaps of East Coast practice, 
or the heavy bulb rib that has distinguished Clyde 
cylinders for years. A turbine cylinder after all is a pipe 
in the position of a beam fixed at the after end and free 
to slide (supported) at the forward end. When working 
it is under graduslly decreasing internal pressure. Who 
would rib a pipe, and if so, what use are bulb ribs if half- 
round ones do, as has been amply proved? What use, in 
any case, are the shallow half-round ribs? This, at least, 
is a point on which practice is not only not consistent, 
but not apparently correct in its policy from the 
beginning. 

Then again, take the test pressures enforced. Without 
mentioning names, we can quote instances of Admiralties 
or registration societies, acting doubtless on the recom- 
mendations of their technical advisers, who insist that a 
high-pressure cylinder shall be tested to one and a-half 
times the boiler pressure, and that the forward end of the 
low-pressure cylinder shall be tested to one-fifth the 
boiler pressure. “ Escape valves will be fitted at the after 
end of the high-pressure cylinders,” says the specification. 
Now, with a boiler pressure of 250 1b. this means that the 
cylinder end and the last expansion of the high-pressure 
have to withstand 375 1b. per square inch, while the end 
of the low-pressure and its first expansion, which, when 
working, are dealing with an identical pressure to that in 
the end of the high-pressure, have only to withstand 50 1b. per 
square inch. Assuming this turbine to be working between 
185 lb. per square inch and 28in. vacuum, the maximum 
working pressure in the receiver pipe will only be between 
atmosphere and 5 lb. gauge; so that even without the 
escape valve, the test pressure is enormously exaggerated. 
This is another direction in which weight can be safely 
reduced by proper appreciation of the function of the 
various parts. The two cylinders effect the expansion of 
the steam in six stages in each—twelve in all, or, say, the 
first four correspond to the high-pressure cylinder, the 
last two in the high-pressure and first two in the low 
pressure corresponding to the intermediate cylinder of a 
reciprocating engine. Even in the days of 3001b. pres- 
sure and Belleville boilers, no one was found to require 
& water pressure test of more than 2001b. per square inch 


on an intermediate cylinder, or only about half what the 
much larger turbine barrel has to stand. These high 
test pressures, quite apart from adding to weight, are 
objectionable on the grounds of causing permanent de- 
flection in the castings. It is consequently never possible 
to put this pressure on after the cylinders have been 
finished in the boring machine. 

Many of the foremost marine engineers in the country 
are greatly against the system now so generally adopted 
by the Admiralty of making sets of engines for different 
ships interchangeable. Whatever its military advantages 
may be, there can be no doubt that it does not make for 
thoroughly careful design on the part of one firm when it 
knows that all its drawings will be given to another firm 
to work to, however amicably they may arrange the 
interchange. That basic plans should be got out by one 
company and adhered to “by command” can only 
restrict progressive design, and we are not surprised, 
therefore, when we find a fault made in one design care- 
fully duplicated in several others. Unnecessary length 
between bearings, excessive scantlings in cylinder end 
pedestals, thrust blocks or bearing covers, should all be 
subjected to far keener criticism from the manufacturers’ 
point of view than is at present encouraged by the exist- 
ing system. 

Less remains to be done in the way of reducing the 
weight of rotors in existing designs than in the case of 
cylinders. The essential drum and end spindles will 
remain, but some alteration will probably take place in 
the form of wheel adopted for connecting the two. A 
cast steel Rellenvouehed spindle has up till recently been 
adopted, this form having been calculated as being best 
adapted to resist compression and twisting on a given 
weight of material. The recent trouble, however, with 
the cast steel rotor wheels of H.M.S. Superb has resulted 
in an order being placed for this item in forged steel, 
though with practically no difference to the weight. 

Although sofhewhat outside the weight of turbines 
proper, the condensing plant forms no inconsiderable 
portion of the total weight. The design of marine con- 
densers at present reflects little credit on the engineers 
responsible, some of the condensers in the destroyers 
being nothing beyond circular or oval boxes of tubes. 
Less water and pumping power and much smaller 
condensers will result when the—somewhat obvious— 
fact is grasped that an efficient square foot is more use 
than many square feet of not only useless but harmful 
surface. A great deal remains to be done in leading the 
steam properly among the tubes, and steam speeds and 
passages need much revision. When this is done, and 
the surface in a condenser made as equal in efficiency as 
possible all over, the size and weight of condensing plants 
will also be much reduced. The arrangement of exhaust 
pipes to the condenser in most marine installations is 
not one that is well adapted for distributing the steam 
properly over the tubes. Adequate area is seldom or 
never allowed through the tube rows nearest the inlet, 
and much greater condensing efficiency must obviously 
result from a more equable distribution of work through- 
out the condenser. 

The size of steam piping and valves merits attention 
with turbine machinery, the permissible speeds of steam 
and exhaust being much higher, thereby admitting of 
reduced pipe diameters. The fall of pressure between 
the throttle valve and turbine is constant, whereas in a 
reciprocating engine the closing of the slide valve induced 
a pulsating effect that demanded a slow speed of delivery. 
A very slight pressure drop is sufficient to cause a steam 
speed far in excess of that academically laid down in text 
books for the diameter of steam pipes. 

Many other points might be cited, but in dealing with 
the above we have been careful to bear in mind specific 
cases of exaggerated dimensions or unsuitable proportions 
in recent practice. What we now aesire to call atten- 
tion to has reference to future practice more particularly, 
though the matter has for long enough been fully realised 
in certain specialist circles. 

From the point of view of weight, cost and efficiency, 
the determination of the best dimensions of the marine 
turbine depends on the accuracy with which it is propor- 
tioned to the work it has to perform, and on the correctness 
with which the balance between the turbine and the pro- 
peller is struck. We have numerous cases in which the 
propeller is too large, or rather larger than is advisable for 
the turbine, but far more frequently do we find an 
unnecessarily powerful turbine. Setting aside for the 
moment the determination of relative proportion, the 
first step must at least be to determine propeller dimen- 
sions for any given power, speed, and number of screws. 
A simple calculation shows the difference that may be 
made by the adoption of very slightly different ratios and 
pressures in the same type of design. Tak> a Channel 
steamer of 24:0 knots speed and 12,000 shaft horse- 
power. The propeller efficiency is known to be about 
50 per cent. There will be three shafts, 


Effective horse-power = 12,000 x *5 = 6000, 
_ 6000 x 326 


Effective thrust where ‘95 is the 


24 x *95 
85,700 lb. 

Some designers will allow a thrust pressure per square 
inch projecting area of 11 lb. in association with 
a projected surface ratio of 0°45, while others would go 
to 11°5 and a surface ratio of 0°5. The resulting 
diameters would be 7ft. 14in. and 6ft. 44in. respectively, 
and with a pitch ratio of 0°95 and 20 per cent. slips in 
each case the revolutions would be about 450 and 500 per 
minute respectively. The greatest care must be taken to 
use pressures and proportions that admit of efficient high 
speeds, as in this case one turbine set will weigh approxi- 
mately 15 to 20 per cent. more than the other. 

Equally important is the accurate determination of 
effective horse-power necessary to propel a given ship at 
a given speed. There are innumerable instances of this 
being exaggerated in the design and the vessel attaining 


wake factor 








an unlooked for speed. One of the latest cases is 





undoubtedly that of the United States cruiser Chester, 
which was designed for 24-0 knots and obtained 26°52, 
an increase in speed corresponding to about 33 per cent. 
in power. Another case is that of the Tartar, which was 
designed for about 15,000 shaft horse-power and gave 
20,000. To some extent the boilers may have been too 
generously proportioned, but in each case the turbine 
was either able to pass over 80 per cent. more steam than 
it was designed for, or else, for its designed power, it was 
unnecessarily large. In the above example, taking 
11°0 lb. and 0°45 surface ratio as a basis, should one 
designer estimate the E.H.P. required at 5500, and 
another at 6500, the difference in speed of rotation would 
be 470 and 430 revolutions respectively. 

This is a subject upon which much more might be 
said. The accurate determination of horse power 
required to propel a given ship is of the greatest import- 
ance, affecting as it does the entire vessel. More especi- 
ally does this apply to turbine work, where the area of 
the propeller is such an essential feature in the design. 
Recourse should be had, whenever possible, to an experi- 
mental model tank. As we have tried to show, the 
matter does not end here; careful attention to the details 
of a design should not be relaxed for a single moment. 








SOME NEGLECTED ASPECTS OF CYLINDER 
CONDENSATION. 
No. II.* 

THoseE who hold the heat trap theory as an article of 
faith very often cling to it because they fail to see why 
the multiplication of cylinders should promote economy 
on any other ground. They are so far right in that 
theoretically the number of stages into which the ex- 
pansion of a gas is divided has no effect on the ultimate 
result. The compound engine is, nevertheless, more 
efficient than the single-cylinder engine, and they attri- 
bute the saving in fuel to a diminution in the weight of 
the missing quantity. We have here one of the neglected 
points about cylinder condensation which these articles 
are intended to bring into prominence. Itis that the 
introduction of a second cylinder alters the working 
régime radically. The compound engine in daily life is 
nearly always worked at a higher pressure and ratio of 
expansion than the single-cylinder engine. In the few 
cases in which it is not, the introduction of the second 
cylinder effects no economy. We are dealing now with 
the steam engine as it is found in mills and ships, not as 
it is met with in college laboratories. Nothing, perhaps, 
can better illustrate what we mean than the work done 
by Macnaught in Lancashire and Yorkshire some sixty or 
seventy years ago. 

Let the accompanying diagram represent the energy in 
1]b. of steam, with a pressure of 63]b. The total quan- 
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Vacuum line 


tity of heat expended in making it, with feed water at 
60 deg., is 1172 B.Th.U. The final condenser prersure is 
1ilb. Let the engine have a single cylinder wo-king 
with 21 lb. steam, expanded three times ; the termina: pres- 
sureis7 lb. F represents the full pressure pari of the stroke, 
A the expansion part, F + A represent the work got out 
of thesteam. Now Macnaught found beam engines driving 
cotton and woollen mills all over Lancashire and York- 
shire working with pressures as low as 21]b. In practice it 
requires no more coal to make steam of 63]b. than it 
does to make steam of 21 lb. pressure. Knowing this, 
Macnaught doubled the boiler pressure to 42 lb. and put in 
a second cylinder. This was sometimes fixed between 
the beam centre frames and the crank, so that the piston 
had about half the stroke of the original piston. In other 
cases, a horizontal or an inclined cylinder was used, a 
new and larger crank-pin being provided. In this way he 
utilised all that portion of the diagram marked E B, and 
greatly reduced the fuel bill. If we adda third cylinder 
working at 63 lb. we utilise DC. We have in effect three 
steam engines instead of one, and these three require no 
more steam than FA did. This is the whole essence of 
compounding in a nutshell. It is the simplest and 
crudest way of stating the case. The statement is incom- 
plete, but itis not inaccurate. Macnaught achieved a 
great success. We believe that there are “ Macnaughted ” 
engines still running in out of the way corners of Man- 
chester and Lancashire. 

It is, of course, obvious that the whole of the work of 
expansion might be done ina single cylinder; but it 
would not be good engineering. The compounding and 
tripling and quadrupling of cylinders is done to reduce 
stresses and to get better turning moments. The truth 
of the idea that the reduction in the range of temperature 
in each cylinder is a factor in producing economy has 
never yet been demonstrated, while the evidence that it 
is not is exceedingly strong. Our contention can be best 
put into the form of a definite proposition. 

The multiple cylinder steam engine of commerce is 
more economical than the single cylinder engine of com- 
merce, because it works at a higher pressure and with 
larger ratios of expansion. 

In a sense all this has been a digression. But it was 
essential to clear the ground, and we may now return to 
the consideration of the phenomena of condensation. 

It is not very easy to get examples of tests of large 
triple-expansion engines which are not complicated by the 





* No. IL. appeared June 5th. 
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use of jackets. We select, however, a triple-expansion 
rotative pumping engine at Milwaukee, which at one 
time attracted a great deal of attention because of its 
high economy. It was put to work about 1894. It was 
constructed by the E. P. Allis Company from the designs 
of Mr. Reynolds. The contract stipulated for 18,000,000 
gallons per 24 hours, delivered under a head of 160ft., the 
guaranteed duty being 125,000,000 of foot-pounds per 
100 lb. of anthracite. This engine was reported upon two 
or three times. The most complete trial was carried out 
by Professor Thurston, and made the subject of a very 
long and elaborate paper which he read before the 
American Society of Mechanical Engineers in 1894. 
The only points of interest for us are the cylinder 
condensation and re-evaporation. The vertical cylinders 
are 28in. + 48in. + 74in. x 60in. Revolutions per 
minute, 20; speed of piston, 200ft. per minute; steam 
pressure at engine, 128]b.; vacuum, 13°75 lb. The 
cylinders are all jacketed, the pistons working in 
liners. The steam in the first two jackets is at boiler 
pressure, in the last at 34]b. The clearance is very 
small There are two intermediate receivers heated by 
boiler steam. It will be seen that we have here all the 
conditions most favourable to a reduction in the missing 
quantity. It is difficult indeed to see why condensation 
should take place at all; for the jacketing is so complete 
that it includes the valve-chests. Yet “the measure- 
ments of the indicator diagrams as originally practised by 
Hirn show a progressive increase in the internal con- 
densation of from 12 per cent. in the first and 14 per cent. 
in the intermediate cylinder to 18 per cent. in the low- 
pressure cylinder.” A combined diagram is given, 
from which we find that at the moment when the 
admission valve closed 11°9 per cent. of the steam 
was missing. The percentage condensed in the jackets 
is nowhere directly given, but in the course of the 
discussion which followed the reading of the paper it 
was said to be 9°25 per cent. apparently for the high- 
pressure cylinder alone; but this is notcertain. Nothing 
was said of the receiver jackets or those of the other 
cylinders ; but we have no reason to doubt that here ia this 
most elaborately heated engine the missing quantity 
reached 28 per cent. Professor Thurston deducts a per- 
centage for work done, and goes on :—“It thus appears 
that the jackets reduced initial condensation, which, in 
an unjacketed engine of this size and action, wouid, as 
known by experience, be at least 25 per cent., and possibly 
30per cent. to 12 per cent. initially, and to a final 18 percent. 
—which would have been 30 or 40—of 20 per cent.” Here 
we have a man of high reputation, and much experience, 
conceding with one stroke of the pen that there is nothing 
in the heat trap theory, in so far as it means reduced 
condensation as a result of reduced range of temperature. 
We may add that his calculations as to the percentage 
liquefied are wrong, because he has assumed that work 
was done in the cylinder during the admission period, 
which, as we have shown in our last impression, is not 
the fact, the conversion of heat into work occurring not 
in the cylinder but in the boilers, the true initial conden- 
sation—not liquefaction—being about 12 per cent. for a 
cylinder jacketed with steam at boiler pressure. Ifspace 
were available we could adduce the story of dozens of tests, 
all of which go to show that there is no traceable relation 
between the number of cylinders and the missing quan- 
tity, and all pointing to the probability, if not the 
certainty, that steam is missing not only because of an 
interchange of heat between steam and cast iron, but 
for some other reason the nature of which has yet to be 
settled. We may conclude this line of argument by 
considering what would take place in theory and in prac- 
tice in a perfectly non-conducting cylinder. 

If heat were not supplied to the steam, that is to say, 
if adiabatic expansion went on while work was being done, 
liquefaction would take place. The amount would repre- 
sent the whole missing quantity. This is thermodynamic 
theory. There is, however, reason to believe that it does 
not represent what would really take place. We cannot 
have a non-conducting cylinder, but we can diminish the 
conducting power of a cylinder. Thus, for example, the 
insides of the covers and the piston faces can be coated 
with lead. The specific heat of cast iron is about 
0°13, while that of lead is little over 0°03 The con- 
ducting power of lead is as 18 is to 56 for cast iron. 
It will be seen, therefore, that the heat would have to travel 
much further into the substance of a lead cylinder, and 
that it would be much longer in getting through than 
under normal conditions. Consequently a material 
advantage would be gained by substituting lead for cast 
iron. Accordingly the experiment has been tried both in 
this country and the United States, but no advantage 
appears to have been gained. Wherever we turn we find 
ourselves confronted with a contradiction of some kind. 
Thus, although, as we have shown from Isherwood’s 
experiments, condensation and re-evaporation are very 
large, and although, therefore, it is natural enough to 
assume that range of temperature must be an important 
factor, no permanent relation of any kind can be proved 
to exist between range of temperature in a cylinder and 
the amount of the missing quantity. So perplexing are 
the facts that it is not remarkable that many engineers 
casting about for the solution of the difficulty have suggested 
that the missing quantity is due to the presence of water 
in the cylinder; that, in a word, it is water and not cast 
iron that brings about initial condensation. This view 
was taken by Clausius and Zeuner, and opposed by Hirn. 
A very sharp controversy took place in 1887. It does 
not appear that any particular result followed—no con- 
verts were made. Incidentally the question of super- 
heating came in, and it is worth notice that Hirn stated 
that in his experiments, no matter how highly his steam 
was superheated, it invariably lost the whole of the 
superheat the moment it entered the cylinder, a fact 
which he used to show how instantaneous is the transfer of 
heat from even gaseous steam to a metal. This supplies 
another contradiction, for it is well known that great 
difficulty is incurred in raising the temperature of any 
gas by passing it through heated iron pipes. 


But Hirn and Zeuner and Clausius were by no means 
the first to see that the effect of water in a cylinder 
deserved careful consideration. We have already referred 
to De Freminville, who seems to have been one of the 
first, if not the first, to consider the effect of water. We 
take the following statement of his views from a paper 
on “The Theory of the Steam Jacket,” read in 1894 by 
Professor Thurston :— 

“Suppose the cylinder to contain a certain quantity of 
water, and let us see what occurs during a single revo- 
lution of the crank, neglecting, for the present, the 
influence of the metallic interior surface of the cylin- 
der, which we will suppose perfectly inert. 

“ Let m represent the number of cubic inches of water 
contained in the cylinder at the end of the stroke. 

“T= the temperature of that water, which will 
evidently be that of the entering steam. 

“¢’ = the temperature of the condenser. 

“ H = the total heat of steam. 

“While the cylinder is in communication with the 
condenser, the mass of water n, in presence of a vapour 
of low tension and temperature, commences boiling, and 
a quantity 2 is evaporated, leaving the water remaining 
at the temperature ¢’ of the condenser; this remaining 
mass being n — 2. 

“Then we have the equation) 

a ; Pa ae ate =) 
nT=(n—2)t+erH;2 n (= ee 

“There then remains in the cylinder a mass of water 
n—a at the temperature ?¢’, and at that instant steam 
enters again; coming in contact with the comparatively 
cold water, it condenses to a certain amount zx’, making 
the temperature of the resulting mass n — x + 2’ equal 
again to T, and we obtain the following equation of the 
quantities of heat :— 

(n—x+a2v)T=(n—2)t'+2'H; 
(tal Seer 


a’ = (n — 2) ——— 
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consequently, the quantity of steam condensed, on 
entrance into the cylinder, is equal to the quantity 
vaporised during the exhaust, and the amount in the 
cylinder remains unchanged. 

“Tf, in the expression x = 2’, we make T = 230 deg., 
108 
1058 
= 0°1m; the vapour condensed at each stroke of piston 
and thrown into the condenser, without having produced 
its full useful effect, is equal to one-tenth of the quantity 
of water in the cylinder.’’+ 

De Freminville computes the amount of this action in 
an engine of 55in. diameter of cylinder and of equal 
stroke, and working at the low pressures and expansions 
then customary, and finds that a layer of water 0°2in. in 
thickness, covering the bottom of the cylinder—the 
engine had vertical cylinders—having an area of 2375 
square inches, would measure 7 litres (6°5 quarts, 1°63 
gallons); one-tenth of this quantity, as above, would be 
equal in weight to the whole quantity of steam supplied 
per stroke of engine. and the consumption of steam 
would thus be made double that of the engine with a 
non-conducting cylinder, and with no moisture present. 
He concludes :—* It may be seen from this fact how im- 
portant is the accumulation of water, however slight in 
quantity, in the interior of the cylinder.” Assuming this 
amount of water, just taken, to be uniformly spread over 
cylinder-head, piston, and cylinder proper, it would be but 
0-032in. in thickness over an area of 96°93 square feet ; 
which, as he says, “‘ may be compared to the mist on the 
window-pane.” “Such a deposit a occur wherever 
the temperature of the cylinder is slightly below that of 
the entering steam; and this is always the case, in 
regular working, unless special precautions are taken.” 
He then goes on to show that this layer of mist may 
transfer heat to and from the metal of the cylinder, 
and thus intensify the effect of cylinder con- 
densation. “This being the situation, when the 
steam again enters the cylinder it is condensed, yielding 
its heat to the metal again until all the cooled mass and 
the water of condensation are restored to the temperature 
of the enteringsteam. This effect would not be produeed 
if the metallic surfaces of the cylinder could be main 
tained at the temperature of the entering steam.” He 
then goes on to explain how this may be done by a 
jacket. On this showing any difference in temperature, 
however small, will produce a deposit of moisture in the 
cylinder; and if water is the main factor in augmenting 
the missing quantity, then we see that mere difference in 
range of temperature may have a very small effect. A 
trifling difference will do as much mischief as a great one. 

It is worth while to consider two factors which are 
neglected. The first already twice referred to is the cir- 
cumstance that no external work is done during the 
admission period,’ and, as a consequence, that when the 
admission port valve closes, the steam is dry so far as 
liquefaction is concerned. All the conversion of heat 
into work which takes place inside a cylinder goes on 
during expansion. We quote the following passages from 
a communication sent by Mr. Isherwood in 1889 to the 
Institution of Civil Engineers, being his contribution to a 
discussion which followed the reading of a paper by the 
late Mr. Willans, on non-condensing engine trials, be- 
cause itis in effect a development of the views of Clausius 
and Zeuner, in that it proposes to explain why water in a 
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t’ = 122 deg., H = 1170 deg., we obtain = n X 





* Since from (1) n(T ~ t) = a(H - 1); 
adding - ~(T - t) = - a(T - t/); 
(n - x) (T - t’) = a(H - T). 
+ ‘*Cours de Machines & Vapeur,” Paris, 1862, p. 121. 
t Mr. Parso s has stated that th exhaust steam from his turbines is 





dry (“‘ Proceedings of the Institution of Civil Eng neers,” vol. 96). This 
seems incompatible with the perforn.ance of externa! work, 


cylinder should be so potent for mischief, In effect it 
means that dry steam will not readily exchange abe 
with cast iron. Wet steam will. The performance of 
work makes steam wet. Therefore, condensation jg au 
mented by expansion. It will be seen that according to 
De Fremenville and Zeuner, the interchange takes : 
mainly between steam and water. According to Isher 
wood, the water only serves to promote the exchan 4 
between steam and cast iron:—‘ When steam wag used 
expansively in a cylinder, the cylinder condensation wag 
the aggregate of two entirely distinct quantities ; one the 
condensation due to the work done by the expand 
steam, the other the condensation due to the metallic 
surfaces of the cylinder, including those of the piston ang 
steam passages, and to the changes of their temperature 
The last quantity, however, was almost wholly caused 
by and bore a direct relation to the first, without which 
it could have existed to but a very trifling degree. Hence 
of the difference between the weight of steam evaporated 
in the boier according to tank measurement, and the 
weight existing in the cylinder at any point of the expan. 
sion portion of the stroke of the piston according to indi. 
cator measurement, only the part which remained after 
deducting the condensation due to the power developed 
by the expanding steam, should be credited to the effect 
produced by the surfaces of the cylinder and their changes 
of temperature. Wet steam—that was, steam from every 
molecule of which some vis viva had been taken ; or, jn 
other words, steam that had been subjected to partial] 
molecular condensation as opposed to complete mass 
condensation—had the property of conducting heat in g 
marked degree, while dry steam, on the contrary, was 
practically almost destitute of this property. This kind 
of wet steam could only be produced by using steam 
expansively, and the more expansively it was used the 
wetter it was,.and the wetter it was the greater was its 
power of conducting heat. From the foregoing it would 
be perceived how indispensable, in the analysis of steam 
engine performance, was the knowledge of the weight of 
steam condensed in the cylinder to furnish the heat 
transmuted into the work of the expanding steam. It 
was the key to the solution of the problem of steam 
condensation in working cylinders, no rationale of which 
could be given by any hypothesis that ignored it. Un- 
pres steam was dry and transparent in a working 
cylinder throughout the whole stroke of the piston, 
suffering scarcely any condensation, no matter how great 
the difference between the temperature of the entering 
steam and the temperature of the exhaust or back- 
pressure. Expanded steam was wet and opaque, and wet 
and opaque in proportion to the measure of its expansion, 
The surfaces of the cylinder, and their changes of tem- 
perature, were involved in the problem of cylinder con. 
densation only by means of the wetness of the expanding 
steam, the finely divided water of condensation forming a 
connection between those surfaces and the interior of the 
body or mass of the steam in the cylinder, and enabling 
this mass in function of its capacity as well as of its 
external surface to abstract heat from the metal surfaces. 
This action was entirely different from that of steam not 
doing work condensed on the surface of a cooler mass of 
metal. In such a case the steam was dry, and only the 
layer in direct contact with the surface was affected, the 
condensation being wholly superficial and proportional to 
the area of the surface and the difference of the tempera- 
tures. But in the case of cylinder condensation when 
the steam was used expansively, the condensation was 
not only at the superficies of the mass of steam, but was 
throughout the entire mass, every molecule of which, so 
to speak, was simultaneously acted upon by the metallic 
surfaces of the cylinder. Hence, the enormous quantity 
of condensation which comparatively small surfaces of 
cylinder were enabled to effect. If any cylinder not 
doing work, the exhaust port being kept closed and the 
piston stationary, was put in communication with the 
steam-room of a boiler, the mietal of the cylinder being 
maintained at the temperature of the exhaust steam, by 
the external application of cold, the condensation of the 
steam would be entirely suyerficial, and the water of 
condensation would be deposited upon the metallic 
surfaces, and would be insignificant in quantity compared 
with that which would be obtained from the same cylinder 
in operation, using the steam expansively between the 
same temperatures. This great difference of effect 
denoted an equally great difference of cause in the two 
cases, which depended on the fact that in the one case 
the condensation was of dry steam at the surface of 
contact, while, in the other case, the condensation was 
of wet steam molecularly throughout the mass.” 

It may be taken as proved by long extended experience 
that water in a cylinder is always inimical to economy. 
How are we to reconcile all this on any theory of metallic 
heat interchange with Professor Cotterill’s assertion that 
water acts the part of a non-conductor. He calculates 
that the surface film of moisture does not weigh over 0°01 lb. 
per square foot; that it has a thickness of about 0:002in., 
which gives an obstructive effect, impeding the passage of 
heat into the iron, and out of it equal to that of a film 
of iron 0°Q2in. thick. From this it would appear that 
water in a cylinder ought to promote economy instead of 
reducing it. 

We have now, we think, shown (1) that so far as evidence 
is available, the multiplication of cylinders and the reduc- 
tion of the range of temperature in each has little effect 
in determining the amount of the missing quantity; 
(2) that an error is very commonly made in laying down 
theoretical steam curves for comparison with real 
indicator diagrams, in that it is taken for granted that 
work is done during the admission part of the stroke, 
whereas it is done in the boiler; and (3) that even in 
practice as good a result can be had from a_ single 
cylinder as from a good triple-expansion marine engine. 

In our next article we shall consider the phenomena of 
cylinder evaporation, about which so far we have sal 
very little. 














eee 


— Ss 2 e fur 


— - eS | S| ee & 


June 19, 1908 


THE ENGINEER 


645 








—_—_ — 
= 


PATTERN-MAKING MACHINE 


PATTERN-MAKING MACHINE CO., PRESTON, ENGINEERS 

















A NEW PATTERN-MAKING MACHINE. 

OF all the departments of an engineering works the pattern- 
making shop has been the least affected by the introduction 
of machinery for saving labour. Its ally, the foundry, was 
until recently also largely neglected in this respect. Now, 
however, mechanical appliances play an important part in 
all well-ordered foundries where multiple work is carried out. 
Although the scope of the machine tool may be limited on 
some patterns, there are few in which geometrical shapes do 


The machine consists essentially of a vertical standard 
having a planed sliding surface A on which an overhanging 
arm B moves up and down under the action of hand and 
power feed mechanism. The arm carries at the front end a 
capstan head C with a cutter spindle D, arranged so that it 
can be moved at will between the vertical and horizontal 
positions, according to the work to be done. The machine is 

| self-contained, and is driven by a single running belt E, or 
may be operated directly by an electric motor running at 450 
revolutions per minute. In the base thore is provided an 
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PATTERN-MAKING MACHINE 


not enter, and many patterns and core-boxes are made up of 
purely geometrical forms. In such cases machinery should 

able to compete favourably with hand labour, both as 
regards cost and quality. The machine illustrated above 
18 the invention of Messrs. Wadkin and Scott-King, and is 
made by the Pattern-making Machine Company, of 18, 
Bairstow-street, Preston. It contains several original 
features, as will be observed from the sectional illustration, 
and in many respects its functions resemble those of the 
More familiar universal and vertical milling machines. 


arrangement for giving three changes of speed. The cutter 
spindle is driven by means of a rising spiral gear F from a 
hollow shaft G passing through the arm and the inside of the 
back standard where it lies in two hollow studs. On each of 
these studs two main driving pulleys H H are mounted, and 
these derive motion from the endless belt E, which is kept in 
tension by means of a jockey pulley. The driving pulleys are 
| carried on double ball races'to minimise friction. Through 
| the hollow shaft runs a sliding rod J, which may be moved 
| endwise by turning a hand-wheel K on the capstan head. 





By means of this hand-wheel and rod the cone clutch L is 
caused to engage with either of the main driving pulleys H H 
and imparts motion in either direction to the cutter spindle. 
This is an important feature, for it enables the motion of the 
cutting tool to be altered instantly to suit changes of grain in 
the wood. The total weight of the cones, gears, and spindles 
subject to this reversing action has been kept as light as 
possible to avoid stressing the driving parts, and is, we are 
informed, slightly under 281b. Concentric with the starting, 
stopping, and reversing hand-wheel alluded to, and in the 
centre of the capstan head, is a hand-feed lever M for moving 
the cutter spindle endwise. This lever is provided with a 
graduated index, to show the movement in inches, and has 
adjustable stops. In addition to the ordinary hand feed a 
micrometer feed is provided, so that work of the greatest 
accuracy can be produced. 

The power feed of the arm on the standard is effected by 
means of a worm wheel N and screw spindle, the worm wheel 
being operated by means of a fixed double cone P, engaging 
with two pulleys OO driven from small feed pulleys on the © 
back of the main driving pulleys. A tafety device is provided 
to prevent over-running. When the worm shaft is in a 
neutral position the hand feed is automatically locked, and 
the arm can be raised or lowered with a micrometer attach- 
ment, AlJl the spindles of the machine, with the exception 
of those which revolve slowly , are provided with ball bearings. 
The work table is mounted on a column, the base of which is 
fitted with rollers to travel along the runway provided with 
the machine. It is supported by a ball pivot with adjustable 
and zero stops to enable angu ar, circular, and segmental cuts 
to be made with precision. Con:pound slides with a complete 
set of stops and scales are also fitted to enable various move- 
ments to be obtained. The compound table is in turn 
supported on a revolving base, so that the upper table can be 
moved off the centre for cutting scrolls, involutes, and other 
shapes requiring compound excentric motions. 

The standard machine is of large capacity, having a spindle 
rise of 27in. from the face of the work table, and the centre 
of the spindle is 4ft. from the face of the vertical column. 
We have had an opportunity of inspecting the machine in 
operation in the pattern shop of Peter Pilkington, Limited, 
Bamber Bridge, near Preston. When working at the highest 
speeds there was vo sign of tremor, while the cutters when 
running at over 2000 revs. per minute were stopped, reversed, 
and run at full speed again without being removed from the 
surface of the work. We inspected patterns and core-boxes 
produced on the machine, and their surfaces were both smooth 
and accurate. The number of cutting tools required for each 
machine depends, of course, largely on the variety of work 
with which it has to deal, but the company has designed a 
series of simple tools which are readily applicable to different 
diameters of cores and curves. It is scarcely necessary to 
point out that’ the machine will be found useful in other 
wood-working operations than pattern-making. 








THE TRANSVAAL STOPE DRILL COMPETITION. 





WE have already briefly referred to the Transvaal Stope 
Drill Competition, which has been organised by the Trans- 
vaal Government and the Transvaal Chamber of Mines. 
For the benefit of those of our readers who did not see the 
last reference, we would say that the object of the competi- 
tion is to obtain a small drill capable of economic use in 
narrow stopes on the Witwatersrand, which are at present 
worked for the most part by hand labour. It is stated in the 
rules, a copy of which we have just received, that no entry 
will be accepted in respect of a machine which weighs more 
than 1001b. It is desirable that the machines should be as 
light as possible. The main part of the trials or competition 
will, it is thought, extend over a period of six months. In 
order to reduce the entries for the prolonged underground 
test to a number that can be conveniently handled, elimina- 
tion trials will be held successively on the surface and under- 
ground. Only those machines which have passed the surface 
elimination trial will be allowed to enter the underground 
elimination trial. At the conclusion of the latter trial the 
Committee will arrange the entries taking part in the chief 
test in the order of merit with regard to footage drilled and 
air consumed, and will then decide which may enter the 
competition. Two machines of each entrant will be run for 
800 shifts each by day and night continuously, with the 
exception of Sundays and legal holidays. The length of shift 
will be of equal duration on each mine. The mines and 
working places in which the competition will be carried out 
will be selected by the Committee, and, so far as practicable, 
each entry will be run for an equal period in each stope in 
each mine selected. 

During the competition the machines will do ordinary 
mining work, in accordance with instructions given to the 
miners. Not more than-two holes on any rig up shall be 
counted, unless the Committee expressly sanction it. The 
competing machines will not be required to cut pillars, box 
holes, &c. Numerous other regulations dealing chiefly with 
spare parts are given which we have not space to reproduce 
here. The last two rules state that the air pressure must not 
exceed 75 lb. per square inch, or be less than 60 lb. per square 
inch. The air consumption of each machine will be tested 
on the surface at least once a month during the competition. 

Handsome rewards are offered to the winning machines. 
The first prize is £4000, and will be awarded to that group 
of machines for which the total cost, when divided by 
the total footage drilled by them during the competition, 
is least. The second prize of £1000 will be awarded to that 
entry which is considered by the Committee to be the 
second best. The right is reserved, however, in case of two 
or more entries showing approximately equal results, to 
ignore small differences in points, and award the prize to 
that entry which is considered most suitable for the con- 
ditions prevailing upon the Rand, having regard to weight, 
general design, ability to drill deep holes, freedom from 
stoppages and breakdowns, facility of handling, and suita- 
bility for narrow stoping. Those who are interested in this 
competition should apply to the London secretary of the 
Transvaal Chamber of Mines, 202, Salisbury House, Fins- 
bury-circus, E.C., for a copy of the regulations. 








THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS. - This society paid a visit to the new 
raving docks and shipyard at South Bank-on-Tees on the 17th 





inst. This dock was described in our issue of October 18th last, 
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A NEW FLEXIBLE COUPLING. 


WE have received from Messrs. Loxley and Co., of Cabinet- 
chambers, Basinghall-street, Leeds, particulars of a new type 
of flexible coupling which this firm is now making. Fig. 1 
illustrates: the device, and a section of it is given in Fig. 2. 
From the latter it will be seen that the coupling consists of 
two circular bosses and two tongue plates. The bosses at one 
end are bored out, and keyed on to the respective shafts to 
be coupled. A circular transverse recess is formed at the 
other end of each boss, and extends across its diameter. The 


Fig. 1—FLEXIBLE COUPLING 


tongues on the tongue plates fit into the recesses, and the two 
plates are bolted together. Thus a long bearing is provided 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves resp aie Pini 


CYLINDER CONDENSATION, 


Sir,—Your correspondent Mr. Royds is interesting, but he s 
not helpful. He shows that cylinder condensation must be 
enormous to account for the missing quantity. He implies doubt; 
but he suggests no alternative. I gather, however, that he is dis- 
posed to favour the Nicolson and Callendar leakage theory. 

Now, it appears to me that there is a fatal objection to this 


8 of our 





| theory which I have not yet seen broached. The pressure in a 


slide-valve chest may be regarded as always the same, no matter 
at what speed the engine runs. Of course, there are exceptions, 
but I do not think they affect the case. 

According to the leakage theory, the slide valve is tight while 
at rest. As soon as it moves, Siabins ins, and so far no 
attempt has been made to prove that speed is a function in leak- 

e. That is to say, the leakage will be the same in total amount 


| whether an engine is making 100 or 200 or 300 revolutions per 


| missing quantity should be the same for all speeds. 


minute. Butif this be so, then, leakage being a re the 

it was 
30 per cent. at 100 revolutions, it ought to be 20 per cent. at 200, 
and 10 per cent. at 300 revolutions. No such relation can be 


Again, while it is 


class may leak a little, that leakage cannot possibly explain the 
fact that the missing quantity is aboat the same for all classes of 
| valves—Cornish, double beat, slide, Corliss, and piston valves. 


So far, then, we are in the position that the missing quantity 


| cannot be due to cylinder interchanges, nor to leakage, nor to 


on each side of the discs, which form pivots upon which the | 


ends of the bosses may be turned to the required angle. The 
tongue plates have projecting flanges which shield the bolts, 
and thus prevent the bolt heads from catching the clothes of 
workmen. 


water in the cylinder ; at least, eminent authorities say ‘‘no” to 
each hypothesis. 

Now, in the face of the facts, it requires some temerity to ask if 
there really is a missing quantity at all; that is to say, in the 


ordinary sense of the word! For thirty or forty years the most | 


| eminent authorities, with a great expenditure of time, money, 
| and mathematics, have been trying to reconcile the indicator 


and catches the tongue projection, thus preventing transverse | 


sliding. 


% : . ali | diagram with what they believe it ought to be. The assumption 
If the shafts are simply out of alignment angu- | is that p ¢ = aconstant. This is true only of isothermal expan- 


larly, a pin may be provided which passes through the boss | 


sion. In the steam engine water vapour expands adiabatically 
during work ; consequently p v is not a constant, and the hyper- 


| bola no longer serves our purpose, and a different curve must be 


One of the chief features claimed for the invention is its | 











sought, 


























Fig. 2—DETAIL3 OF FLEXIBLE COUPLING 


adaptability as a flexible coupling to quick disconnection of 


intend to pay special attention to the development of this 
coupling in connection with drives between engines, line 
shafting, and for motor car and launch work. 








CITY AND SOUTH LONDON RAILWAY. 


THE following report has | been made to the Board of 
Trade by Mr. A. P. Trotter, regarding the burning of a 
locomotive on the City and South London Railway :— 


Here we get at once into difficulties, and the authorities are by | 
the shafts coupled.* We gather from the makers that they | 20 means agreed as to what the curve should be. To illustrate | 


what I mean I enclose a diagram, calculated by Mr. Denton from 
the celebrated Pawtucket pumping engine. (See. ‘‘ Trans. Amer 
Soc. Mec. En ,” vol. si.) ere we have examples of three different 


curves. But, further, it must not be forgotten that a sharp con- | 
| troversy exists as to the placing of the diagrams in a combination | 


of this kind with regard to clearance. If the low-pressure card is 


| moved to the left, if will be seen at once that the missing 


| 
| 


Sir,—I havé the honour to report, for the information of the | 
Board of Trade, in compliance with your order of the 25th May, | 
the result of my inquiry into the accident that occurred on the | 
24th May to an electric locomotive belonging to the City and | 
South London Railway Company at the Clapham Common Station. | 
I visited the Stockwell depét of the City and South London Rail- | 
way on the 25th May, and inspected the locomotive which had | 


been destroyed by fire. 
I was informed that the last train stopped at 11.40 p.m. on 


Saturday, 23rd, and that the electric current was shut down at | 


12.20 a.m. on Sunday morning. ll the staff left the station 
except the night watchman. 
as the traffic does not begin until 11.30a.m. on Sundays, he leaves 
at 3.a.m. on Sunday morning. He reports that he left everything 


in good order at that time. 


He usually remains all night, but | 


At about 7.30 a.m. smoke was seen comirg out of the station, | 
and the Fire Brigade was called. The men had some difficulty | 


with smoke on the stairs, and because they did not know the 
way. 
and they extinguished the burning locomotive. 


When they reached the platform there was less smoke, 


There seems to be no evidence to show that the fire was due | 
either directly or indirectly to the electric current, and it is | 


impossible to connect it with any electrical cause. 


It seems to | 


have burned most fiercely at the corner where a cupboard stands, | 


and at the opposite corner, where there is a considerable collec- 
tion of insulated cables. The contents, including controllers and 
other machinery above the floor level, were destroyed. A little 
woodwork remained not quite burned, and this was extinguished 
by the firemen. 

The amount of wood has been reduced in the newer loco- 
motives, 

The carriage next to the locomotive was uninjured inside ; the 
glass of the door was broken by heat, and the paint blistered. 

If any servants of the company had been present when the fire 


first broke out, it could have been extinguished in a few minutes. | 
But being allowed almost to burn itself out, it afforded an | 
interesting and satisfactory test. The wooden platform showed | 
no traces whatever, and the only signs that there had been a fire | 
was a little smoke on the roof, split tiles, and the partial burning | 
of a few feet of wood moulding round the advertisements. The | 
complete escape of the carriage coupled to the locomotive is a | 


| quantity is greatly augmented. The whole question of ‘‘ drop” is 


point in favour of separate locomotives. 
The cause may have been (1) a lighted match thrown down by 
a man just before leaving ; or (2) the emergency oil lamp, which 
may not have been extinguished ; or (3) spontaneous firing of oily 
waste in the cupboard. No large amount of oily waste is kept on 
the locomotives, and spontaneous firing, I believe, does not occur 
with small quantities. 
J have, &c., 


(Signed) A. P. TROTTER. 


*The device is claimed to be adapted for all shafts which are out of 
alignment, whether angularly or out of centre. 
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ibly true that seating valves of the drop | 


| 
| Now here we come, I submit, into a region of absolute unee 
| tainty. No one knows or can possibly know how much steam . 
liquefied by the performance of work. The adiabatic carte’ 
pasty a matter of calculation based on the assumption that ste.” 
| behaves as a gas. Yet there is — reason to believe that jt 
| does nothing of the kind. So far it has been found quite in 
sible to reconcile the performance of the steam engine with any 
theory based on the conversion of its latent. heat into work done 
on a piston. That is a fact which cannot be got over. It appears 
to me that it is useless to blame the steam engine, and that instead 
we should revise our facts. 

My point is this: I hold it to be possible that when steam does 
work, being terribly unstable, a change of state takes place, and 
much more steam reverts to the condition of water than is 
accounted for by the performance of work. The presence of watep 
complicates the phenomena. It is held as proved by map 
authorities that if 11b. of water at the same temperature gg 
3 1b. of steam is present in a cylinder, no amount of compresgi 
will increase the pressure. What in this case becomes of the latent 
heat of the steam which. reverts to the condition of water? Has 
anyone ever measured the temperature in the middle of the mass 
of steam expanding in a cylinder? The experiment is not easy 
| but it must be made. , 
| I submit that the work of years in the direction of trying to 
| frame an hypothesis of what goes on in an engine cylinder nas 
| been futile, because we have worked on assumptions, the truth of 
which, or more strictly, their application to the case in point, has 
never yet been demonstrated. 
| There are various colleges and institutions looking out for 
| research work. I suggest that a few simple experiments should be 
| carried out—to begin with—to determine the way in which steam 
| behaves under pressure, with and without the presence of water. 
| We all believe that we know how it ought to behave. But this 
faith has no real basis of experimental confirmation. The few 
| experiments that have been made have given results which tend to 
| unsettle faith rather than confirm it. S. W, 
June 16th. 





Sin.—I have read your interesting article on cylinder condensa- 
| tion in this week’s issue of THE ENGINEER, and, in view of the 
| additional information you give regarding Mr. Isherwood’s tests, 
| Ishould like to modify the rough calculation on the rate of initial 
| condensation in one of his tests which I gave in my letter of 
| June Ist. Unfortunately, {[ am not in a position to refer to the 
| original report, and I shali have to assume several values, but Ido 
| not expect that any such assumptions will differ materially from 

the actual values. 

In my letter I assumed a speed of 30 revolutions per minute. 

With a piston speed of 110ft. per minute, the actual speed would 


110 _ = 6-29 revolutions per minute, 


: You quote the actual 
2x 8-75 


| missing quantity at release with cut-off 0-21 as 45-66 per cent, 
| To calculate the rate of cond ti 


yn 





'y to account for the 
| missing quantity it is, in my opinion, much more satisfactory to 
| deal with the missing quantity at cut-off than at release, because 
| we can be fairly certain that durin, — the whole of the 
admis-ion period the steam would have a higher temperature 
| than the cylinder walls, which would not be the case up to 
release, at any rate not with a cut-off 0°21. In single-cylinder 
engines with an early cut-off the missing quantity at cut-off always 
has been, in my experience, greater than that at release, It 
would be quite fair to Mr. Isherwood’s test to assume that the cut- 
| off missing quantity would be about 60 per cent., so that this 


| would probably be 3135 x 41201b. per hour. The angle 


moved through by the crank from admission point to cut-off would 
be about 60deg., and therefore the time of each exposure of the 
cylinder walls ~~ admission would be 

a * sec. = 1°59 sec. 

Assuming that the area of the port walls at each end was about 
equal to the cover end area, the clearance surface would be 
roughly 59 square feet at each end. The time average additional 
| surface exposed up to cut-off would be approximately 9 square feet, 

and thus the total average surface exposed to cut-off would be 
| about 68 square feet. The weight of steam condensed per stroke 


SE.  S 5-46 Ib. Thus, 

629 x 2 x 60 

| 5:46 Ib. of steam would have to be condensed in 1°59 sec. on 

| 68 square feet, which, —— in pounds per hour per square 
Rea 


foot, becomes = x = 1821b. per hour persquare 


from admission to cut-off 


se x 
1°59 
| foot. 

This, you will notice, isa much greater rate than the 22|b. per hour 
per square foot which you state as representing the rate of condensa- 
tion. The result of.the above calculation and the one I gave in my 

| letter of June 1st differ mainly because of the difference of speed, 
as is seen by the following —— — 
(00 rn | 
| 182 x re a 869 j 

According to your statement you seem to me to have assumed 
that the valves used by Mr. Isherwood could not have been leak- 
ing when the engine was running. Presumably he would test 
his valves with steam under a s y pressure, and therefore under 
constant temperature conditions, and it is perhaps necessary to 
point out that the —e a would be altogether different. 
In the first place, when the engine is running the valves and their 
seats are undergoing cyclic changes of temperature in much the 
same way as the cylinder walls. Also, if there was any condensa- 
tion of steam or deposit of water on the valve faces or on the valve 
seats during admission, there is the possibility of such water keep- 
ing the valve off the seat for an appreciable period of time after it 
was supposed to be closed. It is also kuown that with drop valves 
of the trip type the rate at which the steam valves come on to 
their seats has an influence on the steam consumption, even at 
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Indicator Cards of Pawtucket Pumping Engine No. 1, with and without Jackets. 
ping Lng ’ 


Boiler pressure, 127 Ib. 


Ratio of expansion, 16 to 1. 


Small dots between vertical lines 8 8 represent points in expansion line of successive indicator cards. 


Clearance high-pressure cylinder, 4 per cent. 


brought on the carpet. Is the intermediate receiver to be 
regarded as clearance space or not? and soon. For thecompound 
engine, at all events, there is no real consensus of opinion among 
engineers as to how the missing quantity should be measured. If, 
however, we keep to the single-cylinder engine, we are not much 


| better off. A given quantity of steam is admitted to a cylinder. 


That ought to give a certain mean 

ressure is less, that actually obtained 
it is assumed, to a smaller quantity of 
the missing quantity. 


a But the mean 
ing the pressure proper, 
steam. The difference is 





Clearance low-pressure cylinder, 3°7 per cent. 


apparently equal cut-offs on the indicator diagrams. What influ- 
ence these conditions have upon the leakage of poppet valves no 
one can pretend to state in definite terms, but it would seem to 
me inadvisable to assume that such valves cannot leak when the 
engine is running, 
stationary. 
Glasgow, June 8th. 


S1r,—Because Messrs, Callendar and Nicolson could not wine 
asufficient temperature variation of the cylinder walls nat 
for the missing quantity of steam from a cylinder they have tried to 


even if they appear to be ani a roby 
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w theory based on experiments which other steam 
engineers besides myself consider very inconclusive. You have 
held the cylinder condensation theory of Clark and Hirn, and 
so int out that steam disappears even with drop valves. 
fo ss B sexes does not more steam appear as the stroke proceeds ¢ 
Whence does it come in unless by re-evaporation! Personally I 
have very little doubt that steam condenses, but my idea of 
condensation is not that usually held, and now argued upon by 
your correspondent Mr. Roydes.. It appears to me, from a review 
of all evidence and a long experience, that there is some coherence 
between the steam and the cylinder metal, so that the steam is 
held down to the cylinder wall in the form of superheated water, 
-, water heated above the temperature of its evaporation at the 
ao pressure. This theory, if proved, would easily account for 
the missing quantity, for condensation, instantaneous 
re-evaporation—in fact for the whole vexed question. That water 
can be superheated is well recognised. The experiment is carried 
out usually, if not always, in a smooth glass vessel, Why then may it 
not be brought about by adhesion effect ? = What do we know of 
the adhesion of steam to surfaces of cast iron! Nothing, except 
that it is least with smooth surfaces, that it is reduced by oil 
or by air admixture. ra : 
Let someone show that it is not poets, If the temperatures 
iven by Messrs. Nicolson and Cal endar ara correct, which may 
perhaps still be doubted, is it indeed necessary to suppose that 
cylinder condensation is a mere effect of chilling, an therefore 
cannot occur as believed? I think not. All evidence points 
to condensation—of some form. If it is not mere chilling, what 
can it be but attraction, or cohes on, or capillarity, call it what we 


Wma. H. Booru. 


frame & he 


may ! 


June 13th. 


Sin,—May I be permitted as a contribution to the interesting 
discussion that is now going on in your columns on this subject to 
make a quotation from D. K. Clark. In ‘‘ The Steam Engine,” 
vol. 1 (1892), he writes:—‘‘It is demonstrated that, by the 
instrumentality of the steam jacket, or by direct superheating of 
the steam, heat can be supplied in quantity sufficient to prevent, 
or at least to mitigate, initial condensation in the cylinder, and to 
re-evaporate the whole of such steam as may thus be condensed 
independently of what is condensed in yield ng work-heat during 
expansion. Where, on the contrary, the steam jacketing is in- 
sufficient, or is net applied at all, and the steam is delivered into 
the cylinder in the saturated state, there is, for considerable 
degrees of expansion, & large permanent deficit of steam, the 
quantity of steam brought into evidence by means of the indicator 
being, to an important extent, less than that which is delivered 
into the cylinder. Here is a contrast which goes to prove that 
the large deficits occasionally observed are not necessarily caused 
by leakage of steam at the pistons or the valves, since the same 
cause would, if real, effect the same deficits of superheated or 
steam-jacketed steam—deficits which, as a matter of fact, it has 
been shown do not take place.” ‘This quotation may be found on 
nage 568, and on the preceding pages the observations which have 
Pd up to the deductions are given. Mr. Clark wrote at a time 
when most of the work of other authorities who have so far been 
brought in evidence was available, and he came to the con- 
clusion, contrary to them, after a careful analysis of results from 
actual engines under a variety of conditions, that the whole of the 
steam, within quite insignificant percentages, was under favourable 
conditions accounted for in the diagrams. His argument in 
favour of superheated steam for the prevention of cylinder con- 
densation sixteen years ago is a side issue worthy of note. His 
inferential denial of the valve leakage theory long before Callendar 
and Nicolson had brought it to the front should also be noted. 

June 16th, Prion LIEN. 


THE AUSTRALIAN RAILWAY ACCIDENT. 


Sin,—The following correspondence has just reached me with 
reference to the recent disastrous collision in Victoria, Australia, 
at the latter end of April, when a Bendigo to Melbourne express 
crashed into a Ballarat to Melbourne excursion train, the latter 
just moving from a station on a clear night about 11 p.m. near the 
junction where the two lines unite, with the result of 44 fatal and 
140 more or less serious injuries. 

There seemed to be no apparent reason for the collision, as 
signals which the rear train passed, smashing the points, were at 
danger, the driver saying he could not stop his train, although 
seeing the lights of the front train. After the accident brakes 
were on and engines reversed. Both trains had two 90-ton 
engines on, and no one in the rear train was injured. 

_ My correspondent, an engineer in Sydney, writes the follow- 
ing :— 

“Was it a case of assuming that the Ballarat train must have 
got clear, since the Bendigo train was so late, or had the frequent 
exhaustion of the air in the Westinghouse brake left it helpless ? 

_The main defect in an otherwise great brake is the single train 
pipe, which prevents the brake from being applied with a less 
pressure during each successive application—that is to say, it 
cannot be graduated off ; it must be taken right off and re-applied 
if a less pressure is desired. It is graduating off that is most 
wanted, for when arresting a train the brake is applied hard on at 
first a! a moment or so, and then eased off gradually as the train 
responds. 

‘Frequent applications of the brake in quick succession dissipates 
all the useful power stored in the subsidiary reservoirs, and necessi- 
tates the brake being released forabout 20 to 40 seconds, in order 
that they may be recharged. In the meantime the train may 
attain a dangerousvelocity if on an incline, and if the driver loses his 
head or fails of that sublime patience to wait for recharging, and 
operates a temporarily useless valve, ‘the train will go on until 
stopped by gravity or some other force. There seemed to be a lot 
of stoppages prior to arrival at the place of collision. One can 
imagine the fearful mental agony of the driver Milburn.” 

The fact of each train having two heavy engines indicates their 
weight, and I think this being brought under notice over here 
would interest your many Australian readers both here and 
abroad, the Australian railways being notably free from disasters. 

June 9th, 3 


THE KINGSTOWN BOAT SERVICES. 

Str,—The recent interesting case with reference to the working 
of boats between Holyhead and Kingstown is briefly mentioned in 
your last issue, page 575; but to enable your readers to clearly 
Sederstand the question a few dates and facts are necessary. 
tot years ago the writer wrote the history of the Chester and 
Holyhead Railway, and the official records gave important dates 
in its history, 
on the 22nd July, 1848, the Chester and Holyhead Company 
maior an Act to work steamboats between Holyhead and Kings- 
— or Dublin or Howth, and on the lst August, 1848, the 

ester and Holyhead Railway boat service began to run from 
Holyhead to Kingstown. 
an ory and three-quarters later, namely, on 1st May, 1850, the 
Kin oO Dublin Company began to run its mail boats from 
Pm ad to Holyhead. In 1859 the Government completed a 

¥ pler at Kingstown for the’ use of both the railway and the 
ey boats, and it was so used by both until October, 1861. 
a; 2 Rose had been passed 18th March, 1859, which handed over 
ns ester and Holyhead Railway, boats, and all powers to the 
jo and North-Western Railway Company, and that company 
its ont after October, 1861, to cease to run to Kingstown, and 
oa a ., ran to North Wall instead. Although Kingstown was 
used, the powers were continued by Acts of 1861, 1870, and 





especially by the Act of 23rd May, 1898, which was passed one 
year after the present mail contract of 1897 commenced. 

On the 1st April, 1908, the London and North-Western Com- 
pany commenced again to run to Kingstown, and to use the pier 
just as it did from 1859 to October, 1861. 

So it will be seen that the present boat service is running over 
exactly the same route as that taken by the Chester and Holyhead 
Railway boats as long ago as Ist August, 1848. 

From Ist May, 1850, to October, 1861, the two sets of boats 
used Kingstown Harbour without any difficulty, and it is not easy 
to see why they cannot do so to-day. CLEMENT E. STRETTON. 

Saxe Coburg House, Leicester, June 6th. 





A DESTRUCTIVE BOILER EXPLOSION. 


S1r,—Enclosed are some photographs of the result of a boiler 
explosion which took place in Belawan, Sumatra, on board the 











Fig. 1—DESTRUCTION OF GOODS SHED 


Dutch steamer Pahud, on April 19th. Steam was being raised 
— to departure, when, without warning, the shell of the star- 
yoard boiler fractured across the rivet holes under the butt strap, 











Fig. 2—-WRECK OF WHARF AND SHED 


blowing out the ship’s side and demolishing that portion of the 
wharf alongride which the Pahud lay and an adjacent shed. No 
cause has yet been assigned for the accident, the Pahud being 








Fig. 3—LOOKING INTO ENGINE ROOM 
practically a new ship, built in Holland in 1906. The photographs 


show :—(1) Destruction to goods shed, seen from railway ; (2) 
wreckagé bf wharf and shed ; (3) breach in ship’s side, looking 





into engine-room ; (4) breach in ship’s side, looking into stoke- 
hold, fractured shell plate standing vertical. 








Fig. 4-LOOKING INTO STOKEHOLD 


Trusting that this may be of some interest for your paper. 
June 2nd. Ww. L. 





TURBINE PROPELLERS, 

Srr,—Will you permit me to make a few observations with regard 
to some recent articles in your esteemed paper on the subject of 
screw propellers ! 

As the change from reciprocating engines to turbines seems to 
emphasise again that the propeller is not satisfactorily performing 
the mechanical action assigned to it, as the reduction in pitch 
ratios and increase in blade area seem to have been carried to a 
climax, does it not seem worth the while of someone interested in 
the subject to consider whether most of the difficulties met with in 
the propeller are not part of the nature of its present construc- 
tion ? 

If, as you say, engineers are generally satisfied when a propeller 
allows the engines to run the required revolutions, surely this 
cannot be the state of affairs throughout the shipping and mariae 
engineering world ? 

Some of the latest observations by the Hon. C. A. Parsons and 
Professor O. Flamm, also reported in your valuable paper, show 
that there is a region of diminished pressure in the work of a 
rotating propeller, as represented by small bubbles in a spiral path. 
I suggest that this region of diminished pressure is the outward 
sign of the principal defect of the present construction of the pro- 

lier. This is the outward sign that the present propeller is 

don the principle of ‘‘chance action.” The fast revolving 
propeller causes a sudden rupture between the water fore and aft 
of the blade. The area by which the water may escape from the 
driving faces is equal to the area by which a new supply of water 
may enter. 

Increasing velocity means reduction of area, and as the feed area 
is only equal to the area of discharge, there must be an area of 
diminished pressure which only need be large enough to cause 
complete cavitation. 

The propellers with the recessed shrouding, which I keep making 
and trying on launch scales, provide an area for feed-water to enter 
nearly double to the area of discharge ; consequently, no such 
sudden ruptures take place, and the water is compressed into a 
complete column directly after the screw. In other words, the 
action of this propeller is transformed into a positive one, which 
will drive more water through its area the faster it revolves, 

W. PREIDEL. 

June 15th. 


Sm,—With reference to the leader ‘Turbine Propellers,” in 
your issue of the 12th inst., 1 beg to submit that, if practical, had 
the stern wheels of the Bessemer been made nearly double the 
diameter of the forward wheels, while running at the same number 
of revolutions, the increased peripheral speed would have caught 
up and overtaken the current flowing astern from the forward 
wheels, and thus the stern wheels would have had medium in 
which to develop their full efficiency. 

Similarly, if the central propellers on the liners were constructed 
to give a greater peripheral speed than the wing propellers, the 
thrust would not be wasted in the ‘“‘ feed” of the wing propellers, 
but would overreach the flow from this source; as it is, the 
central propellers are simply working in ‘‘ slither” and doing little 
work ; the increased peripheral speed would therefore require very 
little extra energy to drive them. 





Cc. H. D 
[The after wheels of the Bessemer ran much faster than the 
leading wheels.—Ep. THE E.] 





METROPOLITAN WATER BOARD'S NEW CHARGES ACT 

Srr,—I am desired by my Council to ask a portion of your 
valuable space to call the attention of manufacturers within the 
area of the Metropolitan Water Board to the importance of 
opposing the Board’s interpretation of the clauses of their Charges 
Act of 1907. The basis of the Actis a uniform charge throughout 
the supply area, and my Council are advised that if it were fairly 
interpreted, it would have that effect, but the effect of the Board’s 
reading is to make the charges for supplies to manufacturing 
— not only unequal but in many cases very excessive, 

ause the Board, as a condition of giving a supply by meter, 
insist upon a minimum payment equal to 5 per cent. upon the 
rateable value of the premises whatever be their assessment and 
regardless of the small quantity of water that may be taken. 

My Association is examining a great number of cases submitted 
by its members in order to show this lack of uniformity, and my 
Council will be obliged if manufacturers who are interested will 
communicate with me so that their cases may also be considered. 

My Council consider it to be of the utmost importance that every 
trade consumer, who is adversely affected by the agreements 
offered by the Water Board, should join in the opposition to the 
Board’s present proposals so that it may be strengthened, because 
if the present opportunity to secure moderate and uniform charges 
be lost, an equally good one is not likely to occuragain. 

If relief cannot be otherwise obtained, it will be necessary to 
take a test case to the Superior Courts, but it is scarcely necessary 
for me to say that my Council wish to avoid the expense and 
trouble of litigation if it be possible to do so. 

W. R. BUCKINGHAM, 
Acting Secretary, The Machinery Users’ 
Association (Incorporated). 
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THE ROTHERHITHE TUNNEL. 


THE opening of the Rotherhithe Tunnel on Friday last by 
H.R.H. the Prince of Wales places at the service of the 
public a most important cross-river highway below London 
Bridge. Hitherto the communication between North and 
South London at this part of the river has been very poor, 
and although the Tower Bridge and Blackwall Tunnel have 
helped considerably to reduce congestion, nevertheless they 
are five miles apart, and the traffic had sometimes to make a 
long detour in order to cross the river. This inconvenience 
will be alleviated by the opening of the Rotherhithe Tunnel, 
which is situated almost midway between the Tower Bridge 
and Blackwall. 

The new tunnel possesses several features of engineering 
interest. It is the largest that has ever been driven on the 
shield principle for so long a distance, and a shield of the 
dimensions used, namely, 30ft. 8in. diameter by 13ft. long, 
has never previously been driven round a curve. Including 
approaches, the tunnel is 6883ft. in length, and extends from 
the Lower-road, Rotherhithe, on the Surrey side of the 
Thames, to the Commercial-road East, on the north side of 
the river. The length given above includes an open approach, 
cut-and-cover, and tunnel work. On the south bank the 
approach extends for a distance of 934ft. In this section it 
was necessary to carry the new highway over the East 
London Railway at Rotherhithe, and this involved the 
cutting away of the crown of the’ tunnel and the building of 
new retaining walls and a girder bridge. A length of 540ft. 
cut-and-cover work carries the new road to the mouth of the 
land tunnel 890ft. long, and this is followed by the under- 
river tunnel 1535ft. in length. On the north side of the 
river there is a land tunnel of 1155ft., 600ft. of cut-and-cover 
work, and 1186ft. of open approach. Throughout the length 
of the tunnel there is an easy gradient, the steepest part 
being 1 in 36. Its outside diameter is 30ft. and inside 
diameter 27ft., and there is a clear headway of 18ft. 6in. in 
the centre of the road. The tunnel is faced with Aberdeen 
granite, and the roadway, except in the subaqueous portion, 
is laid chiefly with granite setts. There is plenty of room 
for vehicular traffic, the roadway being 16ft. wide throughout 
its length, whilst the side paths vary in width from 6ft. to 
4ft. Sin. in the tunnel. At each end staircases have been 
provided for foot passengers. There is a subway below the 
roadway which can be used for water mains and electric 
cables. The tunnel is most efficiently lighted by means of 
30 candle-power Osram lamps, many hundreds being em- 
ployed. 

The geological structure of the ground in the vicinity of 
the tunnel was such as to give the contractors little trouble in 
carrying out the work. The-shield was driven through the 
Reading beds which underlie the London clay. A bed of 
limestone cropped out below the tunnel on the north side, 
but it died out above the tunnel on the south side. The 
greatest depth below ground level is 75ft. 

Great credit is due to the contractors, Messrs. Price and 


| 


Reeves, for the manner in which the work has been carried | 
out, for the contract has been completed in sixteen months 
under the stipulated time. Work has proceeded both day 
and night, and work has even been resorted to on Sundays. 
The means employed by Messrs. Price and Reeves were | 
ingenious, and not the least important of which was the 
boring of a pilot tunnel of the dimensions of an ordinary tube | 
railway. This not only enabled the strata to be tested, but | 
the fact that the pilot tunnel was driven near the top of the 
permanent tunnel enabled a decision to be arrived at as to 
the pressure the 7ft. of ground between the bed of the river 
and the top of the tunnel would withstand. The pressure in | 
the working chamber was thereby enabled to be regulated by 
gauges to meet the varying conditions arising from the rise 
and fall of the tide. Mr. Maurice Fitzmaurice, M.Inst.C.E., | 
the chief engineer to the London County Council, is respon- 

sible for the design of the tunnel. The work, which has cost 

over £1,000,000, will prove a great boon to the traders on 

both sides of the river, and especially the Surrey Commercial | 
Docks, Limehouse, and West India Docks. 








COEFFICIENTS OF DISCHARGE. 


To an Australian society, the Victorian Institute of | 
Engineers, Mr. H. J. I. Bilton has contributed a valuable | 
paper on ‘‘ The Coefficients of Discharge of Water from Small 
Circular Orifices.’’ The paper records the results of a series | 
of experiments which appear to have been conducted with | 
considerable care. The tests were made by allowing the | 
water to flow through circular countersunk holes in thin 
brass plates into suitable measuring vessels, and the jet was 
tried both vertically and inclined. The holes varied between | 
dyin. and fin. diameter. The results of the tests are given in | 
the paper, and are plotted diagrammatically. The diagrams | 
show clearly that each orifice has a critical head above which 
its coefficient of discharge appears to remain constant. This | 
critical head is soon reached with the larger orifices, but with | 
the smaller the range through which the coefficient varies is 
considerable. From his experiments with small orifices, the 
author deduces facts about larger orifices up to ‘‘24in. and | 
over.’’ The paper ends with the following conclusions, which | 
contain the gist of the matter. 

(1) The assumption that a coefficient of discharge common | 
to all orifices from jin. to 12in. diameter is reached at a 
head of 100ft. is erroneous. 

(2) That in order to obtain complete and perfect 
contraction, a certain minimum diameter and he are 
required. These appear to be approximately 24in. and 17in. 
respectively. 

(3) That orifices of 24in. diameter and over, under heads of 
17in. and over, have a common coefficient of discharge, lying 
between ‘59 and ‘60, but which is probably about ‘598— 
subject to the head being not less than two or three 
diameters. | 


| the members of the North of England Institute of Mining 


| West, Montreal, Quebec, Canada. 


(4) That in the case of orifices smaller than 2in. diameter 


| contraction is never perfect and complete under any head, but 


is suppressed more and more as the diameter decreases, each 
size of orifice having its own constant or ‘‘ normal” 
coefficient of discharge and its own critical head. 

(5) That as the diameter decreases the normal coefficient 


| increaseg, as also the critical head. 


(6) That in an infinitely small orifice contraction is entirely 


| suppressed and unity becomes the coefficient of discharge for 


all heads—subject to the effects of capillarity, cohesion, 
viscosity, temperature, &c. ; 
(7) That the discharge of a circular orifice under any.given 


| head is the same, whether the jet be horizontal, vertical, or 


at any intermediate angle. 








THe NortH oF ENGLAND INSTITUTE OF MINING AND MECHA- 
NICAL ENGINEERS.—A general meeting of the members will be 


| held in the Wood Memorial Hall, Newcastle-upon-Tyne, at two 
| o’clock on Saturday, June 20th. 


SUMMER MEETING OF THE CANADIAN MINING INSTITUTE, 


| Aucust, 1908 —The members of the North of England Institute 
| of Mining and Mechanical Engineers have been invited to take 
| part in the general excursion meeting of the Canadian Mining 
| Institute, the necessary arrangements for which have now been 


completed. The excursion will start from Montreal on August 24th, 
1908, and: proceed to British Columbia by the Canadian Pacific 
Railway, visiting first the coal mines of the Crows’ Nest district, 
next the Rossland district, including the Trail Smelter and the 
big copper mines and smelter of the Boundary district. Before 
proceeding to the coast a visit will be paid to the town of Nelson, 
where a reception will be held. A reception and a meeting for the 
reading of papers will then be held in Victoria, the capital of 
British Columbia. After a rest of two or three days the members 
of the excursion party will return by the Canadian Pacific main 
line, vid the Rocky Mountains, stopping at Banff Hot Springs. It 
is then proposed to journey back to the nickel-copper district of 
Sudbury, vid the Soo line, and, while in the province of Ontario, 
visit the Cobalt district, after which a reception will be held in 
Toronto. Returning to Montreal, the journey to the Maritime 
Provinces will be made over the line of the Inter-Colonial Railway, 
and the opportunity will be taken of visiting the Thetford asbestos 
region en route. The Canadian Mining Institute, in extending 1 
Mechanical Engineers a cordial invitation to take part in their 
e cursion meeting, desire that those who wish to avail themselves 
of their offer should at once advise their secretary, Mr. H. 


| Mortimer-Lamb, Canadian Mining Institute, 413, Dorchester-street 


It is estimated that the time 
necessary for the carrying out of the programme noted above will be 
about six weeks. The cost to those taking part in the exoureem, 
as outlined, will probably be from £50 to £60 ; but the Council o' 
the Canadian Mining Institute are endeavouring to secure excep- 
tionally favourable terms from the various railway one 
which would reduce the expenses of individual members of the 
party accordingly. All those who desire to attend the — 
excursion meeting should also notify the secretary, the Norte 
England Institute of Mining and Mechanical Engineers, Neville 
Hall, Newcastle-upon-Tyne. 
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RAULIC EQUIPMENT FOR THE 
ALBERT DOCK, HULL. 

THE North-Hastern Railway Company, whose coal and 
coke shipments at Hull last year aggregated no less than 
3. 168,991 tons—a record figure, and one which compares with 
a total of 2,220,096 tons for the previous year and 1,319,650 
ans for the year 1902—has lately increased the facilities for 
coaling purposes at its Albert Dock, Hull, where a new 
hydraulic 25-ton coal hoist and a 40-ton hydraulic coaling 
cranc have lately been introduced into service, 
The hoist is a fixed one, with a side entrance, and has a 
25 tous capacity, with a lift of 48ft. Gin. . The structure is of 
steel, and is.erected on .piling driven into the dock. With 
the shoot at an angle of 30 deg., the point extends 2O0ft. over 
tho quay and is 30ft. above the quay level. The shoot is 
fitted with an adjustable distance piece which allows of an 
extension to 25£t. Inside the frame thero is fitted a hopper 
with rails across the top ; bottom tip Wagons stand on these 
rails, and the coal is shot directly into.the hopper and the 
wagon is then run off. For end-tip wagons a tipping table is 
fitted at the approach to the hoist, entirely apart from the 
main structure, and this table is raised bya telescopic tipping 
ram nd the coal is discharged into the hopper. The wagon 
is then taken through the hoist frame on to the empty road, 
or it may be run off down a loop line in the reverse direction. 
The time occupied in tipping and clearing a wagon has proved 
to be only 20 seconds. The hopper can take the contents of both 
one hopper bottom and one end door wagons of the usual 
capacities, or the contents of one 23-ton hopper bottom or end 
door wagon. The hopper is lifted by means of four New Flex 
wire ropes, two of which are attached to a bridle on the front 
of the hoist, whilst the other two are attached to the hopper, 
and thence over conveying sheaths on the top of the hoist, 
and then round the lifting ram. The two wire ropes which 
are attached to the back of the hopper are fixed to the tipping 
cylinder, and when the hopper is raised to the required 
height this comes into operation, and the contents of each 
hopper are discharged into the shoot, which is large enough 
to hold the entire contents without spilling. The sh<ot is 
adjusted to any position by four steel wire ropes, the two 
outer ones being attached to large grooved barrels on which 
are fixed the worm and worm wheel driven by a capstan 
engine. The heel of the shoot is similarly worked by means 
ofa separate engine. Both engines are reversible, and are 
operated from the driver’s cabin by two small levers. The 
advantage obtained in this arrangement is that both actions 
can be carried on simultaneously but independently of one 
wother, i.¢., the inner end can be lowered, and the outer end 
‘aised, or vice versd, and as the operation takes only two 
minutes, there is a great saving of time effected as compared 
with the old method of working. The shoot is fitted with 
double doors worked by means of a hydraulic jigger cylinder 
controlled by levers in the driver's cabin, and the 23 tons of 
coal which are within the shoot may te regulated as required. 
There are three lifting cylinders, all placed at the back of the 
hoist. The rams are solid, and act as counterbalance 
weights, working downwards, all- three on-one crosshead. 
The centre cylinder may be used for crke, or for lifting the 
light hopper, while the two outer cylinders are for loads of 
20 tons, and the whole three for the maximum load. - The 
lifting speed with the light hopper is 120ft.. per minute, 
single ram ; while the lifting speed, medium load, two rams, 
is 120ft. per minute; and the lifting speed; maximum load, 
three rams, 120ft. per minute. The engraving—Fig. 1 opposite | 
—shows a 23-ton bottom tip wagon being discharged into the | 
hopper, and the engraving—Fig. 2—illustrates the hopper 
discharging coal into the shoot. It has already been found 
that thirty wagons an hour may be tipped by this hoist, and 
alterations are now being made with a view tothirty-five wagons 
per hour being dealt with, since on the occasion referred to there 
was a stoppage, due to the method of feeding, as the 
wagons were not brought up quickly enough to satisfy 
the hoist. 

It is of interest to note that the first wagon of coal was 
tipped by means of this hoist only nine months and two days 
aiter the placing of the order, and this—having regard to the ! 
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Fig. 3--DETAILS OF 40-TON COALING CRANE 


fact that ereetion was carried out during very bad weather in 
the winter months—is somewhat a remarkable performance. 
_ The 40-ton hydraulic coaling crane, which we illustrate in 
Figs. 3 and 4, has a variable radius extending from a mini- 
mum of 33ft. to a maximum of 45ft. The height from quay 
level tothe centre of the jib pulley at 45ft. radius is63ft., and the 


total range of lift 70ft. The crane is provided with indepen- | 





s of the following dimensions, for lifting, tipping, | a brass bushed socket, which is also connected to the chain 
| turning drum and is bolted direct to the foundation. Tho 
| derricking cylinder frame at the back of the mast has been 


dent ram 
turning, and derricking :— 


Diameter hati Multiplying Diameter 
o Stroke. - ; = . 
of ram. power. ofchain, | ine i 3. ¢ 
Litting cylinders 1ayin 179: bin. ro iin inclined to suit the range of travel of tie rods, and forms two 
Tipping cylinders |. 163in. 17ft. 6:1, btol Luin, | planed slides which carry the load from the tie rods direct. 
Turning cylinders ..  16zin. 17tt. Ein, 2tol liin. | The two ends of the tie reds are connected by a steel cross- 
Derricking cylinders 23in. 10ft. Cin. direct head, which is attached directly to the derricking ram. The 


The rams-and cylinders are of cast iron, and wore tested by | pedestal is of polygonal form, about 21ft. diameter at the 
| hydraulic pressure to 25001b. per square inch before leaving | base and 26ft. high. The horizontal thrust from the mast is 




















Fig. 4—40-TON HYDRAULIC COALING CRANE 


the makers’ works. The arrangement of the various cylinders | transmitted through a heavy roller ring to a bored out 
is shown in the engraving—Fig. 3—from which it will be | pathway fixed to the top of the pedcstal. The pedestal is 
seen that the lifting, tipping, and turning cylinders are | constructed throughout of rolled stcel plates and sections, all 
bolted together directly between the mast sides, and the | riveted together. The pedestal is bolted to the foundation by 
derricking cylinder is fixed on an inclined frame at the back. | sixteen long bolts, fitted with anchor washers. The valves 
The lifting cylinders are so arranged that pressure may be | for controlling the various motions are of strong construction. 
put into either of the two outer cylinders only, or all three of | They are balanced, and have all working parts in Brass. A 
the cylinders, according to the magnitude of the load. The | timber cabin has been fixed on the mast in such a position as 


| tipping cylinder can be used as an auxiliary light lift when | to give the driver full command of the load. Guarded ladders 


required. The jib consists of two plate girders tied together | and platforms have been fitted on the crane to give access to 
horizontally on both top and bottom flanges by substantial | the cabin and various working parts. The cradle is con- 
cross bracing. The various pulleys are of cast iron, grooved | structed of steel plates and sections, and consists of a main 
frame which is carried directly from the crosshead by four 
slings and an inner lifting table, which is connected to the 
tipping chain at oneend. The tipping chain is led through 
the crosshead in such a manner as to permit the cradle and 
load being turned to discharge in any position. We arc 
informed that the total weight of the crane complete is about 














300 tons ; the working pressure is 700 1b. per square inch. 
milly The 25-ton coal hoist was erected by Messrs. Tannett 
biti Walker and Co., Limited, of Leeds, and the 40-ton coaling 
j +F Th crane by Messrs. Cowans, Sheldon and Co., Limited, of Carlisle, 
hii} b both to the designs and specifications of Mr. Wilson Worsdell, 
eat | of Gateshead, the chief mechanical engineer of the North- 
iI 4 Eastern Railway. 
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AMERICAN COAL PRODUCTION. 


ALTOGETHER the year 1907 was one of unprecedented 
prosperity in the coal producing industry of the United 

| States. Being naturally dependent upon the general course 
| of industry, it did not escape unscathed from the financial 
| cataclysm of October, but the effect of that development did 
|} not, it may be remarked, assert itself until towards the end 
| of November. The returns provided by the Geological 
| Survey indicate an aggregate production of between 
| 450,000,000 and 460,000,000 short tons, thus representing a 
| gain of 10 per cent. over the record breaking output of 1906. 
| The most significant increase was made in the production of 
] | Pennsylvania anthracite, in which there was an expansion of 
| over 20 percent. Not only did the shipments of anthracite 
continue throughout the panic period without interruption, 

| but the figures indicate that the shipments for November 

| were larger than those of any other November in the history 

| of the trade, while those of October were the largest recorded 
| for any single month in the last four years. The inference 
‘is that practically the entire production of anthracite is 
| consumed for domestic purposes. 
| Another point worth noting is that the mincs were operated 
to suit the chain, and are substantially bushed with brass. | with remarkable steadiness from month to month, and that 
The tie rods consist of two steel channels braced in a similar | transportation was also evenly distributed throughout 
manner to the jib, and connected at each end by heavy | the year; however, in attempting to analyse the achievement, 
turned steel pins. The mast is principally composed of two | due consideration must be given to the fact that throughout 
large single-web plate girders, tied together at intervals, and | the whole of April, and during the first ten days of May, 
thoroughly stiffened throughout. The bottom of the mast | 1906, there was a complete ‘suspension of operations in 
is fitted with a heavy turned centre pivot, and is carried in | Pennsylvania, owing to the strike of labour then in progress, 








| 
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This, it may be recalled, resulted in a falling off in the 
production from 5,797,167 tons in March to 488,208 tons in 
April, and 3,254,230 ‘tons in May, 1906, which could not be 
regained during the remainder of the year, so that the total 
production was only 55,698,595 tons as against 61,410,201 
tons in 1905. However, comparing the achievement of last 
year with that of 1905, which is more a reliable basis, the 
giin is equal to nearly 9°3 per cent. The fo'lowing table 
indicates the monthly output of anthracite coal during the 
past three years :— 

19%. 
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July 
August... “ 
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November .. 
December .. 5, 4 


Long tons 67,109,393 

As an illustration of the growth of the production of 

anthracite coal the following figures are interesting. It will 

be seen that since 1901 the gain is equal to 25°2 per cent., 

while the expansion since 1897 is equivalent to 61 per cent. 
Tons. 
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As regards bituminous coal the production cannot be 
approximated as closely as in the case of anthracite, because 
there is no reliable method of calculating the aggregate; but 
from the advices received by the Geological Survey from 
state officials and large operators, the output exceeded that of 
the previous year by 7 to 10 per cent., being estimated 
between 380,000,000 and 390,000,000 short tons. During 
1906 the aggregate production of bituminous coal was 
342,874,869 short tons. As regards individual States, the 
increases in theoutput were rather unevenly distributed, being 
influenced by several causes. In the Eastern States, where 
large quantities are used for coke making and for other 
industrial purposes, the trade was heavily pressed by the 
financial eonditions ruling during the final three months of 
the year, and locally this effect was so pronounced that 
increases recorded during the first nine months were to a 
certain extent neutralised. But for this disturbing factor the 
productions of coal in 1907 would probably have shown an 
increase equal to the gain in the anthracite output. Indica- 
tions seems to imply that the increase would probably have 
amounted to about 12 per cent., the total production reaching 
390,000,000 or 400,000,000 tons instead of 10,000,000 tons less 
than that figure now estimated. Because of their inability to 
cope with the demand, a fairly large proportion of which was 
from abroad, producers of soft coal were compelled to refuse 
orders at certain periods. The large domestic consumption 
consequent upon the exceptional activity of other industries 
could only be met by much pressure because of the scarcity 
of labour, many miners, attracted by the high wages ruling 
elsewhere, abandoning mining for other trades. Then, again, 
there was the shortage of cars to contend against, the 
complaint on this score continuing up to the end of October, 
after which conditions, both in respect of cars and labour, 
improved. It is not possible as yet to give any definite idea 
of the order of producing States, but having regard tothe fact 
that West Virginia was more seriously affected by the 
financial catastrophe than Illinois, it is quite probable that 
the completed statistics of production may show that Illinois 
has regained the second place—following Pennsylvania— 
which was lost in 1905 through the suspension of mining 
during the first quarter, and that West Virginia will be third. 

As regards the position of the coal trade at the present 
time, the general contraction in industrial circles is reflected 
on a very material curtailment in the demand. It was 
reported that the demand had fallen to such a low level that 
supplies were increasing too rapidly at the mines—and to 
some extent on the seaboard—that a general agreement was 
reached to curtail production 60 per cent. until normal 
relations between supply and demand had been restored. To 
consummate such an agreement the railroad interests are said 
to have agreed to restrict the supply of cars. 








THE HOLLAND AMERICA LINER ROTTERDAM. 


ON the 3rd inst. the Holland America Liner Rotterdam, 
which has recently been completed by Messrs. Harland and 
Wolff, left Belfast for Southampton, where she will be 
docked prior to proceeding to Rotterdam to take part in the 
service between that port and New York. The Rotterdam is 
described by her builders as being by far the largest vessel of 
the year, and she has a good claim to this title, as she is of 
nearly 25,000 tons gross register and of over 35,000 tons 
displacement. 
dry-docked in Belfast. This important work, however, in 
connection with a Belfast built steamer presents little 
difficulty now through the association of Belfast with South- 
ampton, since Messrs. Harland and Wolff opened works at the 
southern port, where docking facilities are exceptionally good. 

The vessel has been constructed to the highest class of 
Lloyd’s under special survey, and to meet all the require- 
ments of the British Board of Trade and the American law 
for passenger vessels. She is an exceptionally strong structure, 
having nine steel decks, and being built on the cellular 
double-bottom principle extending the whole length of the 
ship. The depth of the inner vertical keel is 4ft. 9in. 
throughout, excepting under the engines, where it is increased 
to 5ft. Tin., the object of this being to give still greater 
rigidity in the vicinity of the machinery. The vessel is 
divided into thirteen water-tight compartments by twelve 
water-tight bulkheads. There is also a centre line bulkhead 
in the cargo holds and between decks. 

Special arrangements have been made for the carrying of 
cargo. There are seven cargo holds with hatches suitable for 
working grain elevators, and the bunkers are arranged so that 
the vessel can be completely coaled from either side. The 
cargo derricks are of the latest tubular type, and great care 
has been taken in the selection of the steam winches, wind- 
lass, capstans, boat davits, and indeed all the appliances 
necessary for working the ship and cargo. The Rotterdam is 
fitted with a large refrigerating plant for both cargo and 


So large is she, in fact, that she cannot be | 





provisions, which also allows a complete system of cold 
storage in all the pantries for wine, cold dishes, &c., and iced 
water is led to different positions throughout the vessel. 

There are no particular features about the propelling 
machinery, which consists of two sets of quadruple ion 
engines arranged on the ‘‘balanced"’ principle which the firm 
has for years‘found to be so successful. Steam is raised in 
eight double-ended and two single-ended boilers. The elestric 
power and light machinery is also of large capacity, there 
being an electric elevator, service lift, and also an electric 
hoist for stores, in addition to the electric fires and heaters, 
&c., and for the lights, which number nearly 5000 throughout 
the ship. 

The general disposition of the passenger accommodation 
leaves nothing to be desired, the arrangements for all classes 
being conceived with a view to ensuring every comfort and 
enjoyment. Some idea of the size of the vessel will be 
gathered from the fact that the total number of passengers 
carried, including the crew, will be close upon 4000. The 
first-class dining-room extends the full width of the ship and 
provides seating capacity for 500 persons, and the second- 
class dining-room accommodates 200. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Reduction in Steel Prices. 

FoLLowine the reductions annovnced in the West of 
Scotland and the North of England, notices have this week teen 
sent out by the makers of sectional rolled steel in the Birmingham 
and Staffordshire districts of a reduction of 5s. per ton in steel 
prices. The new basis now mes :—Angles, £5 l6s. 3d. to 
£6 1s. 3d. per ton ; flats and channels, £6 ls. 3d. to £6 6s. 3d.; 
and tees, £6 3s. 9d. to £6 8s, 9d. per ton. Joists, which are con- 
trolled by a different combination of producers, it is understood, 
remain at £6 5s. to £6 15s. Girder plates also remain at £6 10s. 
to £6 15s.; boiler plates, £7 12s. 6d. to £7 17s, 6d.; and large mild 
steel bars, £6 17s. 6d. to £7 2s. 6d. per ton. 


Steel Half-products. 

Complaints continue to be heard of the unwelcome effects 
of continental competition in steel half-products. It is reported 
this week that both Belgian and German sellers are now offering 
to accept orders from customers in this district ‘‘at almost 
unheard-of prices.” ‘The half-product steel trade is always liable 
to a good deal of fluctuation, but the present position is very 
trying for native makers. English producers will no doubt make 
big efforts to hold their own, but it is ramoured that at the next 
meeting of the German Steel Syndicate a further revision of prices 
pense to British interests is likely to occur. Welsh product 
sheet bars are offered, delivered in the Birmingham district, at 
something between £4 10s. to £4 12s. 6d. per ton for Bessemer or 
Siemens qualities, but continental bars are a good 1s. 6d. per ton 
under this, 


Finished Iron Prices. 

There is little that is gratifying toreport of the state of 
the finished iron trade. Demand stil! lags, and the majority of 
the works have little to do. Interest is centring in the forth- 
coming quarterly meetings, which are fixed for July 8th and 9th, 
the latter date being the Birmi meeting, and the question 
is raised whether prices are likely to see any crucial change on 
that occasion. So far as Staffordshire marked bars are concerned 
it is not easy to arrive at an answer. The situation for these is at 
present conflicting. Unmarked merchant bars are this week 
quoted £6 5s. to £6 7s. 6d. ; common—puddle and nut and bolt— 
iron £6 or a little less, and North Staffordshire bars £7 nominal. 
Other descriptions of iron are named :—Sheets, singles, 7 5s. to 
£7 7s. 6d.; doubles, £7 7s. 6d. to £7 10s.; trebles, £8 to £5 2s. 6d. ; 
galvanised corrugated sheets, f.o.b. Liverpuol, £12 10s ; hoop iron, 
£7 5s.; gas strip, £6 15s. to £6 17s, 6d.; slit nail rod, £8 ; re rivet 
iron, £7 5s. to £7 10s. 


Raw Iron Trade. 

The raw iron trade is without strength, and the state of 
of the market is best shown by the arrangements which are being 
made for the blowing out of furnaces. Staffordshire common forge 
is selling at 45s. to 46s.; part-mine, 48s. to 49s.; North Stafford- 
shire, of which the supply is limited, about 50s.; Derbyshire forge 
iron, 47s. 6d. to 48s. per ton; and Northampton forge iron, 45s. 
and 46s,, with a few special brands a shade more. 


London and Birmingham Canals. 

Local traders are interested in the evidence this week 
before the Royal Commission on Canals of Mr. Gordon C. Thomas, 
engineer to the Grand Junction Canal. An estimate had been 
prepared showing the amount of capital required for improving 
existing waterways forming through routes from London and the 
Thames to Birmingham, and the Humber ports. Nine existing 
canals were involved, of which the Grand Junction was far and 
away the longest, controlling 136 miles out of a total proposed in 
the scheme of 277 miles. The aggregate estimated cost was clos» 
on 8 millions sterling or an average cost per mile of £28,252, and 
the Grand Junction Company figured for over 4 millions sterling of 
the total. An improved standard waterway was proposed consonant 
with a standard type of 80 to 100 tons steam barges. It had been 
assumed that 4,000,000 tons of through traffic would be passed over 
the waterway annually, and in addition the same amount of short 
distance traffic. This traffic would produce a revenue of £600,000, 
sufficient to meet all expenditure and leave a balance of £127,000 
to provide a dividend. The witness was opposed to the principle 
of waterways with 300-ton cargo boats, as the dimensions of such 
waterways would entail prohibitive and expensive work. 


Gas Profits near Birmingham. 

The Corporation gas undertaking at Smethwick, an out- 
lying district of Birmingham, has made considerable advances 
during recent years. Four years ago the net profits were under 
£6000, this year they have increased to £10, Of this total 
£3000 has just been handed to the rates, and the balance put to 
depreciation and suspense account. Next year, instead of con- 
tributing to the rates, the committee intend to light the borough 
free of charge to the council. The net debt of the Smethwick 
undertaking is now £151,000, and the committee are anxious to 
reduce this by one-third. 








NOTES FROM LANCASHIRE. 
(From our own Correspondeyt.) 
MANCHESTER, Wednesday. 


Pig Iron Quieter. 

THE attendance on the Manchester Iron ‘Change on 
Tuesday was, all things considertd, fairly good, —— not large. 
Evidently a large number of prominent ers had not: yet re- 
turned from.their holidays, and there was only a very half-hearted 
interest. generally displayed. There was no great weight of pig 
iron. moving., Buyers would appear to have supplied their wants 
for.tho moment. There was no éagerness to place orders qven at 





a ‘“‘shading” on current rates. There has been an officia] reduc. 
tion in Lincolnshire basic iron, but that had no effect here, ang 
some surprise was expressed that. there had been no reduction in 
foundry sorts, Anyhow, merchants were -“‘cutting” undor 
makers’ rates, and competition for any firm orders was exceed. 
ingly keen. Derbyshire was in fair inquiry, prices compari 
favourably with other districts, Staffordshire a downw, 
tendency. Middlesbrough brands are still affected by the course 
of the warrant market, which has been to some extent retlected 
here, and quotations are a shade higher. There was very littl 
| rae in hematite, which was weaker, if anything. ‘Scotch 
oundry iron was a shade firmer, but there was little business 
passing. Forge iron was a trifle firmer. 


Finished Iron and Steel. 

At a meeting of the Lancashire bar makers held this week 
iron bars were reduced 10s, and steel bars 58. per ton, no doubt 
caused by the outside competition already referred to in these 
columns. Billets remain fairly steady. 


Copper. 
Sheets were the turn higher, also tough ingot, but in other 
respects there was no particular change. 


Tin. 
English ingots ruled in sellers’ favour. 


Quotations, 

Pig iron: Lincolnshire, No. 3foundry, 53s. ; Staffordshire, 
52s.; Derbyshire, 53s. ; Northamptonshire, 55s.; Middlesbrough, 
open brands, 59s. 7d. to 59s. 16d. Scotch: Gartsherrie, 61s; 
Glengarnock, 60s.; Eglinton, 58s. 6d. to 58s. 9d.; Dalmellington. 
57s. 9d. to 58s., delivered Manchester. West Coast hematite, 5s, : 
East Coast ditto, 57s. to 57s. 6d., both f.o.t. Scotch, delivered 
Heysham : Gartsherrie, 59s.; Gle’ ock, 58s. ; Eglinton, 56s, 6d, 
to 56s. 9d.; Dalmellington, 55s. 9d. to 56s. Delivered Preston: 
Gartsherrie, 60s.; Glengarnock, 59s.; Eglinton, 57s. 6d. to 57s, Od.; 
Dalmellington, 56s, 9d. to 57s. Finished iron : Bars, £6 10s. ; hoops, 
£7 12s. 6d.; sheets, £8 5s. Steel: Bars, £6 5s.; Lancashire hoops, 
£7 15s.; Staffordshire, £7 10s.; sheets, £7 17s. 6d.; boiler plates, 
£7 12s. 6d. ; plates for tank, girder, and bridge work, £6 5s, tu 
£6 7s. 6d.; English billets, £4 12s. 6d. to £4 15s.; foreign ditto, 
£4 5s. to £4 7s. 6d. Copper: Sheets, £72; tough ingot, £62; 
best selected, £62 10s. per ton. Copper tubes, 9d.; brass tubes, 
7d.; condenser, 8d.; rolled brass, 6d.; brass wire, 64d.; brass turn- 
ing rods, 6}d.; yellow metal, 6}d. perlb. Sheet lead, quiet, £15 5s, 
to £15 15s. per ton. English tin ingots, £129 10s. to £130 per ton, 


Lancashire Coal Trade. 

There was a small attendance comparatively on the Coal 
Exchange on Tuesday, and the tone was weaker generally. There 
was very little inquiry for domestic coal, as is usual at this season, 
and coal for shipping or bunkering purposes has fallen off con- 
siderably in demand. Slack, owing to the condition of the cotton 
trade, is a drug on the market. Indeed, it would not come as a 
great surprise if, with the end of this month, there was not a 
reduction in many sorts of coal. 


Employment in the Engineering Trades. 

It is much to be regretted that the rate of unemployment 
in the Lancashire engineering trades continues to increase. In 
the Manchester and Liverpool districts it is over 5 per cent. more 
than in the corresponding period of last year. In the textile 
machinery department the decline is not so great, and a good deal 
of overtime, especially at Oldham, is being worked. 


BaRROW-IN-FURNESS, Thursday, 


Hematites. 

There is still a downward trend in the hematite iron 
market. The demand is very slow, and makers are anything but 
well sold forward. Some of them, however, with a small output 
are enabled to keep going by means of a large number of small 
orders. There is, Li Seerer, not much business being done in large 
deliveries of iron, and it is a severe handicap on makers who are 
not able to employ more than half their smelting plant, as idle 
capital and a low range of prices result in reducing profits practi- 
cally to nil. No change is noted in quotations, which are only 
given nominally at 60s. 6d. for mixed Bessemer numbers net 
f.o.b., and 59s. 3d. warrant iron sellers net cash, It is understood 
that business can be done at lower prices than these. Stocks show 
no change. There is still in warrant stores 5550 tons, and makers 
hold in their yards some 30,000 tons. These are very low figures 
indeed. A fair demand is experienced for special hematites, but 
spiegeleisen is in poor d d, Ferro Z is being bought 
by foreign users to a moderate extent. There is a 8 demand 
for charcoal iron, and the on!y furnace in England which produces 
this metal—that at Backbarrow, in the Furness district—has been 
enlarged in its capacity of production, and in about a month will 
be again in operation. The sales of native iron ore are small, and 
there is a restricted delivery of foreign ores to this district. 
Native sorts are at about 11s, 6d. per ton net at mines for good 
average descriptions. 





Steel. 

There is still an absence of life in the steel trade, and 
orders are coming in very slowly for rails, plates, and merchant 
sorts. The only or to this state of things is the chilled iron 
and steel industry, which has been busily employed for the past 
three months, and has still a large number of orders in hand, with 
every prospect of a continuance of good trade for some time to 
come. 


Shipbuilding and Engineering. 

There is very little new work being offered in these trades, 
but efforts are being made to secure some of the best type of orders 
now in the market. There is, of course, much activity on the 
British battleship Vanguard, and also on the Brazilian battleship 
St. Paulo, Activity is also noticeable on the British and Japanese 
submarines under construction at Barrow. 


Shipping and Coal. 

Shipping returns continue unsatisfactory. The exports 
of iron last week were only 2202 tons, and of stee] 4415 tons, 4 
total of 6617 tons, compared with 17,632 tons in the corresponding 
week of last year. The total exports this year have reached 
235,840 tons, compared with 402,135 tons in the corresponding 
period of last year, a decrease of 166,295 tons. Coal and coke 
remain firm and dear. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal, 

WE are now in the quietest season of the year for 
domestic fuel, and demand is consequently much affected by the 
weather, which, though varying, is not favourable for large con- 
sumption. The holidays, w. ich were somewhat prolonged, led - 
some reduction in stocks, but not to the extent anticipated. 
Business, however, ee fairly steady, and fully an average 
weight is being sent to the metropolitan and other distant markets. 
For best qualities quotations range from 11s. to 11s. 6d. per tony 
secondary descriptions being about 10s. per ton. 


mete Coal. 2 
“Whe shipping seasyn is now on, but deliveries are BO 
being proceed, and this loads exceptional aceumlations in loeal 
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sidings of steam coal at this time of the year. It is just a question 
for the moment whether these deliveries are being held back 
vh merchants on this side still expecting to place their orders 


; he vr rates, or through dearth of business in foreign markets. 

: During the last few months a large amount of **spot ” buying has 
been done, and this tends rather to disturb prices. The weight 
. exported from Hull for the week ended 9th June was 64,187 tons, 
1 ainst 69,100 tons for the corresponding week of last year. 
} Rouen was the principal customer, taking 16,322 tons; Cron- 
stadt coming next with 11,440 tons; and Hamburg third with 
J 8056 tons. 


Locomotive Contracts. 

Railway companies at the present time are not buying. 
rumours have appeared as to prices offered, with little 
foundation for them. For the most part railway companies are so 
placed in getting their supplies hand to mouth that they have no 
need to enter into contracts, and the traffic has not been so 
pressing in the last few months as to call for full delivery on 
contracts made. The feature of the coal market, therefore, is now 
rather one of waiting. Prices of locomotive coal at the present 
time stand about 10s, 6d. per ton. 


Various 


Gas Coal Contracts. 

This is the season of the year when contracts for gas coal 
should be placed, but very few have yet been completed. Owners, 
in view of miners’ wages being now at the maximum, are unable 
to make much reduction in price ; and, on the other hand, owing 
to manufacturing demand not being brisk, a good deal of coal 
used for manufacturing purposes bas been offered for gas-pro- 
ducing. These offers rather complicate the question to the buyer. 
The tendency on the part of coalowners is, we hear, to accept a 
reduction of 6d, to Is. per ton on last year’s prices. 


Coke and Coking Fuel. 

Coke is somewhat firmer, though quotations are un 
changed, best washed coke making 12s. to 12s. tid. per ton, and 
unwashed lls. to 12s. per ton. Coking fuel-is selling from 5s. to 
6s, per ton, whieh figures show rather weaker tendency, owing to 
the general condition of the market. ‘ 


The Iron Trade: Lincolnshire Basic Reduced. 

The Lincolnshire Ironmasters’ Association held a meeting 
on the 11th inst., when it was decided to reduce the quotation for 
basic iron by 2s. per ton. The Lincolnshire quotations, net, 
delivered in Sheffield and Rotherham, now stand :—No. 3 foundry, 
dls. per ton ; No. 4 foundry, 50s. 6d. per ton; No. 4 forge, 50s. 
per ton; No. 5 forge, mottled, white, and basic, 50s. per ton. 
This reduction of 2s. per ton in basic is the first alteration which 
has been made in Lincolnshire quotations since the 21st of January. 
In Derbyshire irons prices remain as previously quoted :—No. ¢ 
foundry, 52s, per ton; No. 4 forge, 51s. per ton, both net, 
delivered in Sheffield and Rotherham. A better feeling is 
reported, and rather more is being done. Hematites: West Coast, 
70s. to 72s. per ton; East Coast, 64s. to 66s. per ton, both net, 

¢ delivered in Sheffield and Rotherham. Business with America 
and the Continent is maintained, and, with lessened production, 
values are kept up. Bar iron, £7 per ton. 


ee 


The Heavy Industries. 

The condition of affairs in the leading departments 
continues unchanged. As yet, local manufacturers have ex- 
perienced no accession of work in marine specialities through the 
settlement of the shipbuilding dispute. Activity in this branch of 
local manufacture would be exceptionally welcome, and, it is 
hoped, will be realised at no very distant period. We do not hear 
of any important fresh work in military material. Railway orders, 
chiefly from distant markets, come forward fairly well, but in no 
great volume. Home companies place their work simply as 
required, and are not likely to furnish heavy orders until traffics 
are improved by a general trade revival. A considerable amount 
of tramway work in crossings, fish-plates, girder rails, and other 
accessories has recently been locally placed. The Derbyshire 
heavy iron pipe trade is stated to have undergone a change for the 
better, and an improvement is also reported from that district in 
the special departments of foundry and machinists’ work. 


The Rumoured Great Steel Combination. 

There have been persistent rumours during the last few 
weeks as to a huge steel union, It does not appear, however, 
to kave occurred to the authors that there are perhaps more 
varieties of steel than of any other material, and that no one firm 
could possibly engage in all the different kinds of steel, nor could 
there be a combination of manufacturers of these various descrip- 
tions of steel. Arrangements, as we know, have been in existence 
for a long time, off and on, amongst makers of steel rails, makers 
of steel plates, and manufacturers of structural material, and 
inasmuch as each of these branches.is for the most part carried on 
separately by different manufacturers it would be almost a matter 
of impossibility to suppose an understanding between all three. 
Outside these, if inferior in weight, yet in value far exceeding, we 
have the fine steel isakers —that is, makers of steel used in rail- 
way material, axles, tires, springs, locomotive and general engi- 
neering, not to mention the various classes of tool steel. The 
rumours, as applied to Sheffield, will not affect the Sheffield steel 
industry at all, for the reasons already given. Possibly they 
originated through information respecting the arrangements made 
amongst structural steel makers a few months ago. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Labour Difficulties in Shipbuilding. 

: NEVER probably in the history of the shipbuilding on the 
North-East Coast has the trade been so much hampered and dis- 
turbed by labour troubles as it has been during the half-year 
which is nearing its close. They commenced early in the first 
month, and all are not yet settled. However, it is satisfactory to 
note that only the engineers now remain on strike. Last weeb 
there appeared to he a likelihood that the woodworkers on the Wear 
would come out. They did not take part in the general strike, as 
they had a Board of Arbitration for dealing with wages and dis- 
putes, but that Board was recently dissolved, and the employers 
called upon the men to agree to the wages being reduced to the 
level of those which all the other men in the district were receiv- 
ing. As the Wearside men had been getting 1s. per week more 
than the general rates of the district, this meant that wages at 
Sunderland would have to be reduced 2s. 6d. per week ; against 
this the men naturally protested, and there appeared to be 
every likelihood of a Wearside strike of woodworkers, just 
when all the others engaged in that trade had got back to work 
after a strike of over five months. However, the representatives 
of the masters and men had a conference, at which it was arranged 
that the reduction should be 2s. per-week, the employers fore- 
going the 6d. On this basis the dispute has been settled, but it 
leaves the Sunderland men with 6d. per week more than those in 
the other parts of the district. Now, therefore, the only dispute 
in the shipbuilding industry of the North-East Coast is that with 
the engineers, which has been. in progress for over five months, 
the men having been on strike all that time against a reduction of 
ls. Gd, per week, the same as the weod workers so unsuccessfully 
fought against; and which all the other trades at the shipyards 
agreed tolast January without demir when the claim was made. 
Another effort has-been made’ this woek to bring the engineers’ 
ditheulty to an “end, for a /cdfiferetive was held “at Newcastle on 
Monday between the employers’ and the men’s representatives. 











Unfortunately, the endeavour proved unsuccessful, for the official 
announcement given out stated that ‘various proposals for a 
settlement were considered, but the meeting terminated without 
any agreement having been arrived at.” Nothing was mentioned 
about any future meeting, and evidently negotiations have again 
been ruptured, greatly to the disappointment of every one. It is 
impossible to go on launching steamers when there is no early 
prospects of getting their engines, and if the engineers do not 
soon go back to work operations at the shipyards will again have 
to cease, which will be unfortunate for those who have recently 
gone back to work, and more so for those who agreed to the reduc- 
tions in the first instance, but have had very little work neverthe- 
less. These recent labour troubles have been very prejudicial to 
the shipbuilding industry, and intensified the depression which 
would have been experienced in any case. 


Shipbuilding. 

When the strike of the woodworkers ceased there was 
somewhat more inquiry for new vessels, more especially when the 
prices of steel plates and angles were reduced, but it does not seem 
to have resulted in anything particular being booked. The inquiry 
was not for boats of the tramp class ; there are already far too 
many of them, and they are paying too badly. The vessels that 
are inquired for are more in the way of liners or steamers of special 
classes. One cannot expect orders for tramp steamers when there 
are no fewer than seventy-four laid up in the Tyne, and that at 
what is usually the busiest time of the year for shipping. The 
opening of the Baltic season only reduced the number of vessels 
laid up in the Tyne by about twenty, Freights are generally 
unprofitable, and it is to be feared that it will be a considerable 
time yet before activity in shipbuilding can be reported. At several 
yards there is not a single vessel on the stocks, and at most places 
there are steamers waiting for their engines. Messrs, Swan, 
Hunter and Wigham Richardson have just launched a pontoon 
dock for the Callao Harbour Board, and they have three others 
in hand—one for the West Coast of Africa, another for Brazil, and 
a third for Fraserburgh, in Scotland. 


Cleveland Pig Iron. 
Only a small business has been done since Whitsuntide in 
Cleveland pig iron, but that is of small account, for makers booked 


| very good orders in the first week of this month, and are well 


situated. They are keeping their quotations up at comparatively 
high figures, and in consequence Scotch founders are taking less 
iron from them, because they can buy pig iron on more favourable 
terms from the Scotch ironmasters, besides which they are import- 
ing iron from Lincolnshire and Northamptonshire, both of which 
districts will take lower rates than Cleveland producers want. 
3ut the latter are not anxious to sell, and will not reduce quota- 
tions when they can get the present rates for all they have to 
dispose of. Undoubtedly the supply of Cleveland No. 3 pig iron 
is short of the reyuirements, and makers have no stock on which 
to draw, while the stock of Cleveland iron in Connal’s continues to 
decline. Another furnace has just been blown in at Messrs. Bell 
Brothers’ Clarence lronworks, Middlesbrough, so that they now 
have eight furnaces in blast out of twelve built. In the North- 
East of England 79 furnaces are in operation out of 116 erected ; 
the number producing ordinary Cleveland iron is 38. The market 
seems to be able to deal with all the pig iron that is made. No. 3 
Cleveland G.M.B. pig iron has mostly been sold this week at 
51s. 6d. per ton f.o.b., but at the close on Wednesday 51s. 3d. was 
being quoted. No. 1 was at 53s. 9d., No. 4 foundry at 49s. 9d., 
No. 4 forge at 48s. 3d., and mottled and white at 47s. 9d. Thus 
No. 3 is relatively a good deal dearer than the lower qualities, 
but it is scarce, while they are plentiful. 


Hematite Pig Iron. 

The expected improvement in the denfind for East Coast 
hematite pig iron has not yet taken place, and so far the fuller 
work at the shipyards consequent on the woodworkers resuming 
operations has not strengthened hematite iron. It is cheap com- 
pared with No. 3 Cleveland pig iron, being only 5s. 9d. per ton 
above the latter, whereas the usual difference is 10s., and in July 
of last year the difference was up to 24s. 9d. per ton. It cannot 
be said that the producers of East Coast hematite pig iron are 


having a good time, but there are se peg of improvement. For 
mixed numbers the price is maintained at 57s. perton. There are 


no stocks in makers’ hands, and the same may be said of Connal’s 
stores ; indeed, it is more than a year since any hematite iron was 
lodged in Connal’s, and thus speculators leave the East Coast 
hematite iron market severely alone. Rubio ore is nominally at 
15s. per ton c.i.f. Middlesbrough, but consumers do not want to 
buy just now ; they have already contracted for what will keep 
them going for some considerable time yet. 


Stock and Shipments of Pig Iron. 

The stock of pig iron in Connal’s public stores is declin- 
ing ; only No. 3 Cleveland pig iron is now tobe found there, the 
store having been denuded of both hematite and all other qualities 
of Cleveland pig iron. On Wednesday the stock was 55,872 tons, 
a decrease this month of 7561 tons. As the stock declines the 
difficulty of using Cleveland warrants as counters for the gamblers 
becomes greater, and most makers would be glad to see the stock 
disappear altogether, for then a steadier market would be expe- 
rienced, and trade would not be disturbed by the rapid and erratic 
fluctuations that have frequently to be reported. The shipments 
of pig iron from the Cleveland district are satisfactory, especially 
to the Continent, which has of late wanted much No. 3. The 
quantity shipped to the 17th of this month was 64,725 tons, as com- 
pared with 62,567 tons last month ; 94,349 tons in June, 1907 ; 
and 69,378 tons in Jun 1906, all to 17th, 


Manufactured Iron and Steel. 

Rather more inquiry for some descriptions of finished iron 
and steel must be reported. ‘The prices of steel plates and angles 
have been reduced 5s. per ton, steel ship plates being down to £6, 
steel boiler plates to £7, and steel ship angles to £5 12s. 6d., all 
less 24 per cent. Trade is very bad in these branches, and most of 
the mills are still running short time. The works which depend 
upon the shipbuilding industry have had much that was unsatis- 
factory with which to contend this year, and we cannot expect 
them to report profits ; indeed, their reports for 1908 cannot but 
be disappointing to the shareholders. Iron ship plates have not 
followed steel down, for the producers of them are still asking 
£6 5s., less 24 per cent. Stéel hoops are reduced to £6 17s. 6d., 
steel strip to £6 12s. 6d., and steel bars to £6 7s. 6d., all less 
24 per cent. Iron ship angles are maintained at £6 15s., as also 
are common iron bars. The reduction in steel plates and angles 
seems to have been brought about by the competition of the 
Scotch manufacturers, who had to bring down their quotations 
because two firms outside the Association persistently undersold 
the members of the latter, and thus got the orders. It is hard 
to make a profit in the manufacture of plates and angles at the 
present time. The only branch of the finished iron and steel 
trades which is even fairly well situated is the rail trade, which 
is producing a large tonnage on export account, and mills are 
practically in full operation. The quotation for heavy steel rails 
is £5 15s. per ton net f.o.b. 


Coal and Coke. 

A change for the worse has come over the coal trade, and 
just at a season of the year when we might look for greater 
activity. But those engaged in the coal trade have had an un- 
precedentedly good time-hitherto this year, and must have made 
excellent profits during the current half-year, when everyone else 
was complaining of great depression. The enormous trade was 
mainly 6n export account, but now that has fallen off. Coal is 
plentifully offered this week, and -prices all round are éasier. “Best 
steam coal is down to 13s. per ton f.o.b., and best gas coal to Iis., 





while seconds are at 10s., and bunkers also at 10s. Several con- 
siderable orders for best gas coal for Trieste, St. Petersburg, &c., 
have this week been placed at prices which leave no more than 
10s. 6d. per ton f.o.b. Coking coals are obtainable at 10s. 6d. per 
ton, and coke is cheaper, 17s. f.o.b. being asked for foundry coke, 
and 15s; 9d. for furnace coke, delivered at Middlesbrough. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

WHILE it cannot be said that there is really any improve- 
ment in business, there are not wanting indications that seem to 
point in the direction of a better state of affairs. It is evident, 
for example, that working men are beginning to realise that wages 
concessions are necessary to cheapen production and attract orders. 
The moulders in the important foundry trades of Falkirk have 
agreed by ballot to accept a reduction, and thus opened the way 
for the employers taking advantage of any business that can be 
obtained. In the shipbuilding and engineering departments 
negotiations are moving steadily in the direction of a great con- 
ciliation and arbitration arrangement to prevent interruption of 
employment. The very substantial reductions that have now been 
made in the costs of raw material and of fuel will make it much 
easier to arrange contracts, and the low price of money is also a 
most important factor in the situation. Unfortunately, the great 
depression in the freight market, on the other hand, is a dis- 
couraging item, but it takes some time to build vessels, and those 
who are in the habit of looking some distance ahead may, it is 
thought, be found ready ere long to engage in shipbuilding enter- 
prise. 


The Warrant Market. 

The revival of interest in pig iron warrants which has 
occurred in the South has not made much progress here as yet. 
No doubt there is a feeling that a general improvement in metals 
might fairly be expected, prices now being at a level which offers 
some encouragement to dealers. But in the case of pig iron 
warrants the market has in recent times become a specially 
difficult one owing to the reduced number of warrants in circula- 
tion. If a prolongation of dull trade should induce makers to 
sell for the stores, this stete of matters might be changed ; but 
for a long time the makers of pig iron have regarded the specula- 
tion market with dislike, and have been working to get the 
business directly into their own hands. Whether they will 
succeed, or if they did so, such a change would be good or bad 
for trade generally, is as yet only a matter of opinion. In the 
meantime, business in pig iron warrants is within unusually small 
limits. At some meetings on the Exchange within the last few 
days scarcely any transactions have been received. Cleveland 
warrants have sold from 5ls. 9d. to 51s. 1d. cash, 51s. 74d. for 
delivery in thirteen days ; 5ls. 3d., twenty-four days ; 51s., July 
24th ; 50s. 3d., August 19th; and 50s. §d., one month. There 
has been practically nothing done in other kinds of warrants, the 
stocks behind which are too smal] to admit of a free market. 





Seotch Makers’ Iron. 

The ironmasters are generally well employed, mainly on 
contracts that have been running for some time, and it is stated 
that some of them are drawing on private stocks, as the current 
output has proved insufficient to meet their deliveries. Of course, 
the production is moderate, there being only 77 furnaces in blast 
in Scotland, compared with 91 at this time last year. Shipments 
are within moderate compass, but there has been a fair demand 
for pig iron both on local account and for transmission to England. 
The prices of makers’ pigs are well maintained. While some 
‘brands have been reduced 6d. to bring them into harmony with 
others formerly lowered, in several cases prices have been raised 
6d. to ls. per ton. Monkland, No. 1, is quoted at Glasgow, 58s. ; 
No. 3, 55s.; Carnbroe, No. 1, 59s. 6d.; No. 3, 55s. 6d.; Clyde, 
No. 1, 6ls. 6d.; No. 3, 55s. 6d.; Gartsherrie, No. 1, 62s.; No. 3, 
57s.; Calder, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Summerlee, No. 1, 
63s. 6d.; No. 3, 58s, 6d.; Langloan, No. 1, 66s.; No. 3, 61s.; Colt- 

ss, No. 1, No. 3, 62s.; Glengarnock, at Ardrossan, No. 1, 
63s.; No. 3, 58s.; Eglinton, ut Ardrossan or Troon, No. 1, 58s.; 
No. 3, 55s.; Dalmellington, at Ayr, No. 1, 59s. 6d.; No. 3, 54s. 6d.; 
Shotts, at Leith, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Carron at Grange- 
mouth, No. 1,78s.6d.; No. 3,59s. per ton. There is very little being 
done in hematite iron, the output of which is over current 
requirements. Scotch hematite is yuoted by merchants 57s 6d. 
per ton for delivery at the West of Scotland steel works. This is 
4s. a ton below the price current three months ago. 







Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week were small, amounting to 5140 tons, against 6220 in the cor- 
responding week of last year. To the United States 195 tons were 
despatched, Canada 275, South America 160, India 250, Australia 
828, France 50, Italy 70, Germany 380, Holland 50, Belgium 10, 
China and Japan 30, other countries 192, the coastwise shipments 
being 2660 tons, compared with 2269 in the same week of 1907. 
At this date last year the total shipments to the United States for 
the part of the year gone amounted to 50,399 tons ; they are for 
the same period of the present year only 1315 tons. To Canada 
last year the shipments were 14,270 tons, while this year they are 
so far only 3665 tons. The arrivals at Grangemouth of pig iron 
from Middlesbrough and district were 9570 tons, being 2217 tons 
less than in the corresponding week. The total arrivals for the 
year to date are 214,360 tons, being 24,541 tons less than in the 
same time last year. 


Finished Iron and Steel. 

The trade in finished iron is depressed, there being diffi- 
culty in obtaining orders to keep the works in operation. Business 
is also poor in the steel trade. The prices of 3-16 to 12 gauge 
have been reduced 5s., and 13 to 28 gauge 7s, 6d. i ton. <A 
reduction of 5s. has also been made in boiler plates. It is hoped 
that these reductions, following on those formerly made, may be 
the means of bringing out some additional business. At a meeting 
of the makers of shorn strips and broad hoops, held in Glasgow 
on Tuesday, it was decided to make an immediate reduction of 5s, 
in prices. 


The Coal Trade. 


The coal shipments have recovered from the reduction 
caused by holidays in Fifeshire, but they are all considerably 
below the quantity despatched at this time last year. Prices of 
shipping coal are generally well maintained. A fair business is 
being done in household coal at former prices. Manufacturing 
qualities are difficult to sell, and as supplies are heavy a further 
concession in prices is expected. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Welsh Coal Trade. 

For a day or two after the end of the holidays times are 
regarded by dock and colliery authorities with some degree of 
doubt, and it is only when tonnage begins to come in plentifully 
that a sense of relief is felt. Even old experts say that the trade 
wind is as fickle as the ordinary, and any day bring good — or 
bad ones. At-present the position is rather insecure, for, h 
tonnage is increasing, there’are troubles about ; trade Uifficulties 
@re looming, and” these “always give” edacera ‘to buyers ; “nodn- 
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unionists are on the incrcase, and contests between bulls and bears 
acute. One of the best coals in the market is small steam, 
quoted this week at 9s. 9d. to 10s. 3d. Large steam is holding 
its own at about 16s. Free coal and large bituminous are weak, 
and if fine hot weather returns the summer decline is certain. On 
‘Change this week there were some good items discussed by Cardiff 
men. The Belgian States Railways are in the market for over 
100,000 tons small, and 3000 tons best steam have been sold at 
Genoa. Good trade is secured between July and December. A 
better under current of trade and firmer prices for ordinary coals 
are desirable. 


Latest Prices Cardiff Coal. 

Best large steam, lis. 9d. to 16s. 3d.; seconds, 14s. 9d. 
to 15s. 3d.; ordinary seconds, 14s. to 14s. 6d.; drys, best, 15s. 6d. 
to 15s. 9d. ; ordinary. 13s. 3d. to 13s. 6d.; best Monmouthshire black 
vein, Ids. 6d. to 14s. 9d.; Western Valleys, 14s. to 14s. 6d.; 
Eastern Valleys, best class, 12s, 9d. to 13s. 3d.; other class, 12s. 
to 12s. 6d.; best house coa), 17s. 6d. to 18s. 6d.; other qualitie:, 
l4s. 6d. to 16s. 6d.; No. 3 Rhondda, 19s. 3d. to 19s. 6d.; through, 
l5s. to 15s. 6d.; No. 3 smalls, 12s. to 12s. 3d.; No. 2 Rhondda, 
lls. to lls. 6d.; through, 10s. to 10s. 6d.; No. 2 smalls, Ss. 3d. to 
83, Gd.; best washed nuts, 13s. 3d. to 13s. 6d.; seconds, 12s. 3d 
to 12s. 6d.; peas, 12s. to 12s. 6d.; seconds, lls. 6d. to 12s.; best 
small steam coal, 9s. 9d. to 10s. 6d.; seconds, 9s. to 9s. 6d.; other 
small, including drys, 7s. to 8s. 6d. Patent fuel, 16s. to 17s. 
f.o.b., less 24. Coke, furnace, 16s. 6d. to 17s. 6d.; foundry, ordi- 
nary, 18s. 6d. to 21s. 6d.; special foundry, 26s. to 27s.  Pitwood, 
18s. 9d. to 19s., firmer. 


Anthracite. 

Quotations at Swansca irregular. Machine-made coals in 
demand ; better prices moving; ordinary easier for prompt 
despatch ; red vein weak. In ordinary coals complaints prevail of 
new business coming in slowly. Chartering very slow. Latest 
prices : - Stanllyd hand-picked, 25s. to 26s.; seconds, malting, 22s. 
to 23s. net ; Swansea Valley big vein, 21s. to 22s.; less 24; red 
vein, 12s. 3d to 12s. 9d., less 24. Machine-made coal: Cobbles, 
22s. to 23s. net.; French nuts, 22s. 6d. to 24s. 6d. net; German 
nuts, 233. 6d. to 24s. 6d. net ; beans, 22s. to 23s.; screened beans, 
lds. 6d. to 15s, 6d. net; peas, 13s. to 14s. net; rubbly culm, 6s. 6d. 
to 6s. 9d., less 24; ordinary duff, 3s. to 3s. 6d. net. Other coals: 
Best large steam, 163. 6d. to 17s., less 24; seconds, lds. 6d. to 16s., 
less 25 ; ordinary large, 13s. 6d. to 15s., less 24; through bunkers, 
10s. 6d. to 11s., less 24 ; small, according to quality, 8s. to 8s. 6d., 
less 24. Bituminous: No. 3 Rhondda, 19s. 3d. to 19s. 6d., less 23 ; 
small, 12s. to 12s. 3d., less 24. Patent fuel, 14s. to 14s, 3d., less 
25, Swansea, cash, 30 days. 


The Coal Totals of May. 

These have proved much more satisfactory than antici- 
pated. Taking the Bristol Channel ports, it is shown that the 
total for May was 2,312,818 tons, as compared with 272,359 tons 
for the same time last year. France, Spain, South America, Italy, 
and Egypt all showed improved totals. 


Ireland and Welsh Coal. 

For a long time Wales has been in favour with Ireland for 
its coals. One class of coal which abounds in mundic was pointed 
out the other day asone much approved. Last week the Midland- 
Great Western entered into a contract with the Ebbw Vale for 
60,000 tons, either at 14s. 3d. or 14s. 6d. f.o.b., locomotive large 
coal, to date from July. Last week an order was booked to 
Dublin for 30,000 tons at about 15s. 


The Steel Combination. 

This from the first notification has been regarded with 
doubt, and though now reiterated, is still lacking acceptance in 
trustworthy quarters. In local quarters, such as at Ebbw Vale, 
the rumours lack credence, and for the present all that can be 
stated here is that efforts are thought to be making towards such 
a combination. 


The Blaina Strike. 

Work has been resumed at the Lower Deep Blaina under 
protest, and in the meanwhile it is likely that peaceful arrange- 
ments will be made. The labour difficulty was caused by the 
introduction of another lamp, but it has always been a serious 
matter to get colliers to change from lamps or other articles of 
long-standing approval. 


Colliery Accidents in Wales. 

It was quite expected that the period of coliiery pros- 
perity, with the boom in trade, and high prices, would be accom- 
panied with a proportionate increase in accidents. Some authorities 
in Wales urge that in the prosperous times colliers are more reck- 
less, though this is doubtful ; but it is certain that the haste to 
get out coal is not infrequently allied with accident. The year 
just ended has been a very prosperous one, Mr. Atkins, the chief 
inspector, states. Th2re was a large increase in output, but 
in the Swansea district a large increase in the number of accidents 
and deaths. ‘Taking Cardiff and Swansea, the number of persons 
employed was 121,351 below ground and 22,092 above ground, the 
largest for ten years. The output was °16,782,508 tons. The acci- 
dents were 221 and the number of deaths248. Giving a death rate 
of 1-73 compared with 1-70 in 1908, and 1°32 for the United Kingdom. 
There has been fortunately no huge death roll as in former years. 
Most of the explosions were in the Swansea district, and all but 
seven may be classed as preventable, having been caused by naked 
lights. The Cardiff inspector brings under direct notice the fact 
of accidents occurring through falls, and emphasises the need for 
using more props, and at closer intervals at the face. The 
Swansea inspector, commenting upon the death rate from ex- 
grea | states that they were the highest recorded for the district. 

te considered the return unsatisfactory, and in part attributable 
to the great influx of inexperienced men into the coal mines. 


Iron and Steel. 

Hopeful signs are shown Ly the large importation of iron 
ore taking place. Bilbao takes the lead, and quantities are comi 
from Santander, Decido, and elsewhere. Ebbw Vale seaaiéel 
about 12,000 tons in the week. Nicolaief is sending to Blaenavon. 
Among the miscellaneous items for Wales have been 270 rail ends 
from Workington, 1016 steel billets from Antwerp for Newport, 
737 steel billets from New York to Newport, 2199 tons steel from 
Rotherham. Despatches have been limited to steel plates for 
Flensberg from Cardiff. The output at Dowlais works has 
been small; fitting and engineering shops busy. At Llanell 
trade is unsettled, chiefly from a fear of a strike at Sout 
Wales works. There is very little to record in the steel 
and iron trade, but the prospects are slightly better. 
fron ore Cardiff and. Newport :—-Rubio, 14s. 3 to 14s. 9d. 
Swansea Metal Exchange prices:—Hematite mixed numbers, 
59s. 3d.; Middlesbrough mixed numbers, 50s. 3d.; Scotch, 56s. 3d. 
cash and month; Welsh hematite, 61s. 6d. to 62s. d.d.; East 
Coast hematite, 60s. 6d. to 61s. No heavy rails quoted. Siemens 
steel bars, £4 10s.; Bessemer, £4 10s. (Other quotations at 
Swansea : — Copper, £58; lead, £13 5s.; spelter, £19 7s, 6d.; 
silver, 24d. 


Tin-plate. 

A better inquiry prevails in Swansea and Llanelly districts. 
‘lhe market is said to be controlled by the merchants. Some 
degree of solicitude prevails, owing to possibilities at South Wales 
tin-plate works ; signs of improved demand, apart from these, are 
good. Two new mills are nearly ready ; another at Old Castle 
Works will very soon be complete. Batoum and Odessa are in the 
market for plates, Last week the shipments were 117,611 boxes ; 





receipts from works, 81,596 boxes ; present stocks, 160,962 boxes. 

Swansea quotations :— Bessemer cokes, 12s. 44d. to 12s. 9d. Ordi- 

nary plates: Ternes, 28 x 20 x 112, 22s. 3d. to 22s. 9d.; C.A. 

rooting sheets, £8 10s ; big sheets for galvanising, £8 10s. ; finished 

—= plates, £9 5s.; gal: anised sheets, 24g., £12 10s. Block tin, 
128 15s. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


-Rheinland-Westphalia. 

DiscoURAGING accounts are given of the iron market 
during the last few weeks. In some departments the condition 
of trade is exceptionally quiet, and there appears to be no con- 
fidence in the future. The situation of the pig iron industry is 
exceedingly unsatisfactory, and the fact that the prolongation of 
the Pig Iron Convention seems more than doubtful does not 
improve matters. The blast furnace works are compelled to 
reduce their make. In the Siegerland the official reduction is 50 
per cent , but it really amounts to 60 per cent. now. Deliveries 
of the Diisseldorf Pig Iron Syndicate have also considerably 
decreased. At the meeting of the Steel Convention, which is to 
take place on the 19th of June, the condition of the prices for the 
third quarter will be discussed. Most likely a further slight 
reduction in prices will be agreed — for exports. Hitherto the 
reduction in export quotations was M. 15 p.t., but it is likely to be 
M. 20 to M. 25 p.t. in the third quarter. Berlin dealers reduced 
the prices for cast iron tubes M. 1 per 100 kilos. from the Ist of 
July. 


Coal in Germany. 

A comparatively good business was done on the German 
coal market, especially in Silesia demand continues pretty lively, 
and export has been rather brisk, both to Austria-Hungary and to 
Russia. Large shipments of English coal have been going to the 
Upper Rhine lately, at very low prices. Foundry coke is offered 
very cheaply by dealers who do not belong to the Office of Sale ; 
M. 20 to 21 pt., free Mannheim, is reported to have been taken 
last week, while the Office of Sale quotes M. 27 p.t. at present. 
The Ballen State Railways have granted to the Office of Sale for 
coal an order for 385,000 t. locomotive coal, to be delivered 
between now and March 31st, 1909, at M. 16-50 p.t., and 
170,000 t. briquettes at M. 19 p.t.; this meansa rise, compared with 
the same period last year, of M. 0-90, and M. 1-49 p.t. 


Quiet Trade in Austria. 


In spite of a moderate demand, pig iron has been rather 
scarce of late in Austria, the production of the blast furnace works 
having been limited on account of the insufficient supplies in raw 
material, and the consequence has been a strong increase in 
import from England and Germany. English pig iron has been 
offered at 5ls. Id. for three months and 48s. for immediate 
delivery, and a further decrease in prices is expected to take 
este In South Austria small lots of American pig iron have 
een sold. Last month was a turning point for the iron and steel 
industry in Hungary. Since the beginning of May business has 
been going from bad to worse. Both inquiry and consumption are 
very limited now, and the amount of orders secured during the 
week was extremely small. Owing to a languid employment in 
the building line, few contracts in girders and sectional iron are 
available, and the machine factories are but indifferently occupied. 
At the wire shops and in the screw department a fair activity is 
stated to prevail. A steady business is being carried on in coal 
and coke, and the brown coal trade continues animated. 


The French Iron Industry. 

It is disappointing to state that the improvement in trade 
which was felt here and there in the French iron business has not 
made further progress. The number of orders received is quite 
insufficient, and quietness has been the characteristic feature in 
most departments. Prices have not changed officially, but they 
show a weakening tendency, and there is much underquoting going 
on. Plates especially are quiet, and very weak in price. As 
quotations have such a very small profit, producers are rather 
inclined to reduce their make than to work with a loss. In the 
motor car industry a decreasing tone is noticeable. 


Slight Improvement in Belgium. 

During the last two weeks in May slight changes toward- 
improvement could be noticed on the Belgian iron markets 
Activity in the finished iron trade has increased, and bars in basic 
have met with a slight rise in prices, owing to increasing foreign 
inquiry. Sheets, too, are in better request, but heavy plates con- 
tinue neglected as before. For foreign deliveries £4 18s. to £5 
p-t. is paid, both for iron and for steel bars ; inland quotations 
remain 135f. to 137°50f. p.t. for steel bars, and 142°50f. p.t. for 
iron bars. The girder trade is more depressed than ever ; for 
some time past the export price of £5 9s. was considered to be but 
a nominal quotation, because much less was willingly taken, and 
so the export price has been reduced to £5 4s. p.t. In rails a fair 
amount of orders has been coming in, requirements being heavy. 
At the construction shops lively employment is reported to prevail. 
Contrary to all expectation the prices for cval have not been 
reduced in Belgium, the pits having maintained their former 
quotations when tendering for coal for the State Railways; 
foreign competition was fierce on this occasion, English, German, 
and even Dutch firms tendering. Although the prices of foreign 
firms varied a good deal, they were generally lower than those of 
the inland firms. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 11th. 

THE production of pig iron in the United States for May was 
1,164,102 tons and for April 1,148,355 tons. The extreme limit of 
restriction has been reached, and an increase of output will take 
place, moderate in volume. Southern stocks are disappearing 
rapidly, and prices for fourth-quarter delivery are slightly higher. 
Basic iron is now under active demand. So general is the convic- 
tion that the lowest pig iron prices have been reached, that specu- 
lators are already negotiating in a few instances to contract for 

e deliveries, expecting to sell their order later on. While con- 
ditions are manifestly improving slightly, the facts do not at 
present warrant the assumption that a sweeping demand is in 
sight, or that a general uplifting of pricesis probable. The strong 
and weak spot in the consuming trade is the practical absence of 
stocks. The steel rail makers have finally completed all details 
with the railroad people as to rail composition, and some business 
is coming. The volume of it is uncertain. What the railroad 

ople may conclude to do is perhaps unknown to themselves. 

he main obstacle of money is now practically overcome. Large 
railroad building enterprises in Siberia are expected to help out 
American mills. Inquiries are also coming from South America, 
where a spirit of enterprise is awaking and organising for 
various industrial activities. 

Producers of copper have large blocks which they are anxious 
to dispose of, but will not shade prices. There is an unusual 
surplus at present and the advantage appears to be with the 
buyers. The usual heavy chipments abroad are not looked for 
this month. If a further decline in copper is to be checked, 
speculators will have to buy more heavily than they did in May. 

1 the world’s producing centres appear to be overloaded, and 
a drop seems inevitable. Exports to date this month 6740 

ns, 





Tin is dull and weak. Prices on the Metal Uxchange 27:90 
Tin-plate mills are overrun with business. A good business jn 
lead is being done at 4°50. 





LAUNCHES AND TRIAL TRIPs. 


GROVE HILL, steel screw steamer ; built by Irvine's ShipLuilding 
and Dry Docks Company, Limited ; to the order of the Rederjak. 
tiebolaget ‘‘Groveland” of Landskrona; dimensions, 289ft, 6jp 
by 40ft. 2in. by 20ft. 64in. ; engines triple-expansion, 20jin., 33in, 
5din. by 36 n, stroke, pressure 180 1b.; constructed by Mct'oll and 
Pollock ; launch, June 15th. 

MERGANSER, steel screw steamer; built by Swan, Hunter, and 
Wigham Richardson, Limited ; to the order of the Cork Steamship 
Company, Limited ; dimensions, 290ft. by 38ft. beam ; to carry 
2900 tons ; engines, triple-expansion ; constructed by the builders: 
launch, June 16th. 

Brika, steel cargo steamer ; built by R. Crazgs and Sons 
Limited ; to the order of the English and American Shipping 
Company, Limited ; dimensions, 362ft. by 49ft. 9in. by 25ft. 10in,: 
engines, triple-expansion, 234in, 39in., 66in. by 45in. stroke 
pressure 180 Ib. ; constructed by the North-Eastern Marine Engi. 
neering Company ; launch, June 16th. 

ATHINAI, twin screw mail and passenger steamer ; built by Sir 
Raylton Dixon and Co., Limited ; dimensions, 436ft. by © 2¢t, by 
30ft. 2in. ; to carry 7000 tons ; engines, triple-expansivn, 22hin_, 
37in., 6lin. by 42in. stroke ; constructed by the North-Kastery 
Marine Engineering Company, Limited ; launch, June 17th. 

MobWENA, barque-rigged auxiliary yacht; built by John Reid 
and Co., of Whiteinch ; to the order of Mr. Edgar Thoriton, of 
Ryde ; constructed by Messrs, Gardner and Uo., of Manchester ; 
launch, recently. 





PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Messrs. BRAMWELL AND Harris have acquired new oftices at 
11, Great George-street, and hope to move into them by the end 
of this month. 

WE have received from A, W. Faber and Co. a sample pencil, 
the lead of which is made, we are informed, by a new process, 
The quality is certainly excellent, but the price is high, four 
pence per piece. The pencil is called the Castell, and is made in 
sixteen different grades. 

WE are informed that Mr. Philip D, Jonides, who has for some 
eight years been manager in Scotland for the British Westinghouse 
Electric Company, will in the autumn be resigning that position 
to join Mr. Wilfred L. Spence, M. Inst. M.E., Assoc. M, Inst , C.E., 
of 31, St. Vincent-place, Glasgow, in his consulting practice, the 
business thereafter being carried on under the firm name of 
Spence and Ionides. 

Tue A. G. Brown, Boveri et Cie., of Baden, Switzerland, informs’ 
us that it has recently concluded a licence agreement with the 
German Admiralty, whereby the latter have acquired the right to 
build marine steam turbines on the Brown Boveri system in the 
Imperial shipyards. The Imperial shipyard at Kiel has already 
been instructed by the Admiralty to equip the new cruiser Ersatz 
Sperber with a set of turbines on this system. 





INSTITUTION OF CiIviL ENGINEBRS.—-We understand that there 
is to be a meeting at the Caxton Hall, on Monday next, at 3.0 p.m., 
at which certain matters in connection with the Institution of 
Civil Engineers are to be discussed. 

A xarGE 50-ton crane alongside of No. 3 basin, Ports- 
mouth Dockyard, has been taken down, in consequence of the site 
it occupied being required in connection with the new lock. The 
work was very effectively carried out under the supervision of the 
engineer-manager of the dockyard, and the foreman of the yard. 
All the coal heaps at the coaling point have been removed, and 
preparations are being made to take down the hydraulic 
cranes, &c. 

ComPeTiITIoN FoR A Licut Minitary Tractor.—It is reported 
that the Army Council have decided to offer money prizes for the 
light tractor that most nearly fulfils military requirements, the 
chief of which are as follows :—The tractor is not to exceed 7 tons 
gross weight when fully loaded with fuel, water, and stores suffi- 
cient for a 100 mile road trial while hauling « gross load of § tons. 
The registered weight is not to exceed 6 tons. It must be capable 
of hauling a gross load of 8 tons over average roads for a distance 
of 100 miles at an average a of five miles an hour without 
filling up water tanks or replenishing the fuel tanks or bunkers. 
We understand that no restrictions will be placed on the nature of 
the fuel, or class of engine, whether steam, internal combustion, or 
otherwise, except that liquid fuel with a fiash-point of less than 
75 deg. Fah. will not be allowed. The prizes will be adjudged by 
the War-office Mechanical Transport Committee on the conclusion 
of a series of trials which will commence about the end of February, 
190%, Entries will close on before the 31st of August next. The 
trials will consist of about eight days’ running on the road at 
about 40 miles per day. Speed trials, mancuvring tests, rough 
country trials, brake tests, and hill-climbing trials will also be 
carried out. The value of the prizes has not yet been published. 
Detailed inspections will be made both before and after the trials. 
Full particulars can be obtained from the Secretary, Mechanical 
Transport Committee, War-office, Whitehall. 


ContraActs.—The Mirrlees Watson Company, of Glasgow, 
has undertaken to construct, to the order of the Hon. W. 
A. 8. Vickers, a new central sugar factory, to be erected in 
the parish of Westmoreland, Jamaica. This firm has in course of 
construction at present the largest cane-crushing plant that 
has ever been built in this country, and has also recently 
received orders for a number of condensing plants, among which 
are the following :—For a jet plant for Alexandria from .Jumes 
Howden and Co., Limited, Glasgow ; for a jet plant for Barrow 
Collieries from Mr. P. J. Mitchell ; and for a surface plant for the 
London Zine Mills.—The municipal authorities of Adelaide have 
just placed an order with the British Westinghouse Electric and 
Manufacturing Company, Limited, for 120 magnetic brake equip- 
ments of their latest improved type, being similar to those in use 
on all the London County uncil tramcars. — Almost the 
whole of the shipyard machinery required for an extensive 
new shipyard which is now being established at Hamburg 15 
to be constructed by Messrs. James Bennie and (o., of the Clyde 
Engine Works, Cardonald, Gasgow, this important order having 
been obtained through the Glasgow firm of iron merchants, 
Messrs, William Jacks and Co.—Messrs. Yarrow and (o. 
have received an order to build for the Irrawaddy Flotilla Com- 
pany, of Glasgow, a shallow stern-wheel steamer for the trade of 
the great Burmah River.—Royce Limited, Trafford Park, Man 
chester, have been favoured with orders from Galloways Limited, 
Manchester, for two 40-ton three-motor electric overhead cranes 
and gantry for their boiler works, Ardwick ; and also one 5-ton 
three-motor electric overhead crane and steel gantry 700ft. Jong 
for Messrs. Farnworth and Jardine, timber merchants, Seaforth, 
Liverpool; both these are repeat orders,—IJn connection with the 
new plant at the Derby Gag Works, the Chain Belt Engineering 
Company, Derby, has recently received a repeat order for a coa. 
elevator, with a capacity of 50 tons per hour. It is now erecting 
at the same works a coke cutting, elevating and screening plant ; 
aed a system’ of elevators and conveyors for handling oxide and 
ime, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 


of the Communes 
When the 
drawings. Specifications may be obtained at the Patent-office Sale Branch 
Copies of Speorfoans inncanstone, London, W.C., at 8d. each, ° 





ad first date given ‘is the date of application; the 
end of the idgn is the 
the complete specification. 

Any 


Pateut-ofice of opposition to the grant of a Patent, 





STEAM GENERATORS. 


93,217. Oetober 2Ist, 1907,--IMPROVEMENTS IN) AND RELAT 


inG TO FURNACE GRATES AND Fire-nars, by Hans Edward | 


flughes and Norman Kaphaei Stirling, of 7, Arundcl-street, 
Strand, W.C., and John Hubert Thwaites, of the same 


address. 
his invention relates to improvements in grates and fire-bars 


adapted more particularly for use in connection with the refuse | 
consuming furnace covered by patent No. 23,209 of 1899. The | 


rate and fire-bars are designed for use in connection with an ash- 
pit in which a fixed air pressure and forced draught is maintained. 
A metal casting is arranged around the furnace grate of that type 
which is in the form of an inverted cast iron trough adapted to 
protect the sides of the furnace, and so arranged that the air in the 
ash-pit has free access to the trough, and is adapted to pass from 
said trough through perforations into the fuel lying upon the 
grate. According to the invention in combination with the well- 
known form of inverted perforated trough forming a metal casting 
around the furnace grate, the fire-bars are arranged supported 


1923,247 
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the Fire-bars 


Fig.2. 


upon bearers in such a manner that plain bars and special bars are 
arranged alternately, the special bars being of the type with side 
projections of triangular shape which form converging openings 
along the sides of said bar, and which only admit single jets of 
air to pass between the bars.at anyone point. The upper portions 
of the special bars are raised some distance above the tops of the 
triangular projections so as to allow the air delivered through the 
jets to spread longitudinally along the bars and to allow of the 
bars being clinkered without the ‘‘slice” catching in the tops of 
the projections. In order to prolong the life of the fire-bars, o 
method of hardening is adopted which has been applied to other 
forms of fire-bars and chills the upper surfaces or crown-piece of the 
fire-bars, The accompanying engraving, Fig. 1, illustrates the inven- 
tion. In the grate a series of fire-bars are arranged, as shown in 
Vig. 2. A plain bar and special bar alternate throughout. The 
special bars are provided with projections of triangular shape so 
arranged as to form converging openings adapted to admit only a 
jet of air passing through between the lars at any one point.— 
May 2th, 1908, 


INTERNAL COMBUSTION ENGINES. 


18,744. August 20th, 1907..-A New or Improved EXHAUST 
SILENCER FOR INTERNAL COMBUSTION ENcINES, by Alfred 
George Langdon, 166, Derby-road, Northam, Southampton. 
This invention relates to an apparatus adapted for silencing the 
noise caused by the exhaust of intefnal combustion engines, 
more especially marine motors, The engraving shows a sectional 
elevation of the apparatus. It consists of an outer and inner 
chamber, At the top there is a hollow cover provided with a 
water inlet connected to the circulating pump of the engine or 
supplied with water from any other suitable source. A number of 
openings are- provided in the cover, which correspond with 
passages formed in the main body of the silencer for a purpose 
Which we shall refer to later. A valve is mounted in the cover 
lightly suspended vertically on a spring in a sleeve or seat. The 
main object of this valve is to close the mouth of the inner 
chamber. The action of the whole is as follows :—Supposing that 
the silencer is coupled up to an internal combustion engine, the 
valve will be normally in the tion shown inthe engraving. On 
starting up the engine the exhaust gases enter the inner chamber, 
passing out of samo through the seating of the valve. This causes 
the valve to closo up against the sleeve or seat, thus preventing 
any leakage into the atmorphero. The exhaust gases then 
downwards through the constricted space between the walls of the 
inner and outer chambers, mixing thoroughly with the inflowing 
Water from tho passages H H. tris lowers the temperature of 
the gases, and consequently their volume, so that they pass 
silently out through the outlet together with the water. Should 
4 back fire occur, or should a strong vacuum be produced in the 
inner chamber by any other means, the valve, which is only lightly 
sustained by the spring, instantly drops down on to the lower seat 
thus closing the mouth of the inner chamber and precluding any 
possibility of dirt, water, or vapour being drawn back into the 


nicator is in italics. 
abridgment is not illustrated the Specification is without 
second date at the | 


date of the advertisement of the acceptance of | 


person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 


cylinders of the ongine. Again, the valve being normally clear of 
the sleeve or seating, any slight vacuum which might tend to form 
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in the inner chamber is prevented, as air would be sucked down 
through the sleeve.—May 27th, 1908. 


SELF-PROPELLED VEHICLES. 


15,864, July 10th, 1907.—IMpPROVEMENTS IN APPARATUS FOR 
CLEANSING RoAb, STREET AND LIKE SURFACES, AND FOR 
TREATING THE MATERIAL REMOVED THEREFROM, by Alfred 
Stutson Emerson, of 22, York-road, King’s Cross, London. 

This invention relates to apparatus for cleansing road and street 

surfaces and for treating the material removed, by burning it in a 

suitable furnace. According to the present invention the material 

is removed from the ground by means of a rotary brush, and is 

transferred by means of a conveyor into a furnace mounted on a 

self-propelled vehicle. The products of combustion from this 

furnace are wholly or partially returned to the furnace, and are 
passed through the fire with the air supply to the furnace in such 

a manner as to break up and completely consume the gases and 

smoke which are generated by the heating of the refuse. This 


n°15,664 








may be effected, according to one form or modification of this 
invention, by forming a double elbow or bend in the upcast flue 
of the furnace and arranging perforated pipes or a gas hive or 
equivalent device in the upper part of the flue between the two 
elbows, these perforated pipes being connected to pipes extendi 
to the ashpit of the furnace and having an internal nozzle throug 
which steam may be injected into the pipe so as to produce a flow 
in it and thus draw the fumes through the perforations and 
discharge them into the ashpit. This steam may be generated 
by means of a tubular boiler combined with the furnace and 
preferably consisting of a shell with vertical tubes arranged above 
the combustion chamber of the furnace. The ashpit of the 
furnace can be closed, the air being supplied by a fan or blower 
in order to produce a forced blast. The accompanying engraving 
needs no explanation.— May 27th, 1908. 


TELEGRAPHY AND TELEPHONY. 


11,695. May 18th, 1907. -IMPROVEMENTS RELATING TO Rapio- 
TELEPHONY, tho Amalgamated Radio Telegraph Company, 
Limited, of 601, Salisbury House, London-wall. 

This invention relates to radio-telephony by means of continuous 
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electric waves, the chief object being to provide means whereby 
the source of failure or defects in commnnicating that —— 
may be found. Under the ordinary conditions of communication, 
the operator at the transmitting station into the trans- 
mitting telephone, and the acoustic vibrations setin motion by 
his voice are converted by the telephone into electrical oscillations, 
and these are superimposed upon the continuous electric waves 
transmitted by the transmitting oscillatory circuit. If the 
operator at the receiving station finds that the reception of the 





message is imperfect or fails to receive it, he must, in order to 
rectify the defect, first find its source. According to this inven- 





tion a device is provided in one of the oscillatory circuits at the 
receiving station, adapted when testing to interrupt and restore 
excitations of the receiving member or scymoscope periodically. 
The device may comprise a mechanical interrupter interposed in 
one of the oscillatory receiving circuits, and caused, when testing, 
to periodically interrupt and restore the excitation of the receiv- 
ing member or cymoscope, which may, for example, be an electro- 
lytic cell. Assuming the transmitting station to be supposed to 
be emitting continuous electric waves unaffected by any super- 
im message, and assuming the interrupter at the receiving 
station to be out of action, as it normally would be, the receiving 
operator should hear no clicking in the telephone because the con- 
tinuous electric waves produce a steady electrical condition of the 
ether, and a telephone can only indicate changes of electrical con- 
dition. If now the receiving operator sets the interrupter in 
action, he will, if the transmitting apparatus is in order, hear a 
clicking in the telephone. If the clicking effect is detected, the 
inference is that the cause detrimental to the desired telephonic 
communication must be songht for in the receiving apparatus. 
The engraving shows « receiving station provided with « device 
for the purpose above specified. a indicates the receiving antenna 
4 the interrupter, ¢« the secondary oscillation circuit comprising 
capacity and self-induction, / the electrolytic cell or cymoscope, 
and Ea potentiometer. 1t will be understood that if the operator 
at the receiving station sets the interrupter in action, he will be 
able to ascertain at any time whether continuous electric waves 
exist in the ether or not. If they do, he will bear a clicking in the 
telephone. —Muvy 27th, 1998. 


15,412. April 4th, 1907. — IMPROVEMENTS IN RECEIVERS FOR 
WIRELESS TELEGRAPHY, Louis Heathcote Walter, of 92, 
Victoria-street, S. W. 

This invention relates to receivers for use in wireless telegraphy, 
and consists in a new self-restoring device sensitive to electrical 
oscillations and in which one of the elements employed is mercury. 
It has been discovered that the metal tantalum, which is unattacked 
by mercury, is unaffected by the atmosphere, and has all the 
characteristics of a noble metal, is capable of being used in. this 
way in direct contact with even a large pool of mereury. The 
present invention consists in the application of this discovery in 
the construction of receivers suitable for use in wireless telegraphy. 
The engraving shows one form of construction. A is a tantalum 
point, made of wire 0°05 mm. in diameter and clamped in a 
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platinum wire B sealed into a glass containing vesselC. A second 
platinum wire D is sealed into the vessel, and extends downward 
to quite near the bottom. In some cases the end of the wire D 
may be coated with a deposit of pure mercury, which may con- 
veniently be electro-deposited. The point A is of such length as 
to be farther away from the bottom than the wire D. The mercury 
E is introduced, preferably through a side neck in the vessel C, 
and the amount of mercury regulated until, when standing on a 
level surface, the best note is heard in the telephone receiver F 
while testing the device with oscillations set up by any convenient 
means. The neck can then be sealed off, the vessel C having been 
previously exhausted if desired, though such exhaustion is not a 
necessity. A suitable diameter for the mercury pool is gin., and 
the depth of mercury may conveniently be }in. With such a 
diameter the applied potential difference can have the value 
0°3—0°7 volt, obtainable from G. Another form is also illustrated 
and described, which is claimed to be superior to the one here 
described in that it is not so sensitive to shaking and shock.— 
May 27th, 1908. 


ELECTRICAL STORAGE. 


11,874. May 22nd, 1907.—IMPROVEMENTS IN OR RELATING TO 
COMBINED ELECTRICAL AND MECHANICAL SYSTEMS FOR THE 
SroracE of Power, Siemens Brothers’ Dynamo Works, 
Limited, of York-mansion, York-street, Westminster, and 
Herbert Bryan Poynder, of 11, Almfield-mansions, Elmfield- 
road, Balham. 

This invention relates to a system in which electrical and 
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mechanical devices are employed for tho storage of power, 
which is offected by the combination of a fiy-wheel with an 
electrical machine or machines working on polyphase circuits, 
Referring to the ongraving, it will be seen that there is a main 
motor for driving the load and a storage motor coupled to a 
fly-wheel. D is the auxiliary synchronous machine, which in this 
example is coupled to a machine E and supplies alternating 
ctrrent of varying frequency to the slip rings of the storage 
induction motor. The machine E in the present case, together 
with another direct current machina F and the: potentiometer 
rheostat I forms the well-known Ward-Leonard - combination. 
The direct current machine F is perferably mechanically coupled 
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to.the storage machine and fly-wheel. The éxciting current for the 
Ward-Leonard system and-also that required for the synchronous 
machine - D..can - be-obtained -from any -convenient supply 
(marked. + .—) of continuous current or from a smal! motor 
generator set-G; H. In: the power mains from the generating 
station is placed a_current ‘transformer, shown at the top 
of .the engraving, the secondary circuit of which is con- 
nected to an apparatus of the well-known motor-brake type 
K, which actuates the Ward-Leonard rheostat J. . It.. will 
be*‘readily understood that. the effectives:frequency.; of. the 
machine, marked storage motor, depends upon ‘the speeds: of. the 
two ‘fields set up therein, -viz., that due to the supply mains 
and’ that due to the low-frequency machine D; or more strictly 
speaking, upon the algebraic sum of these two speeds, having 
regard to the sense of their respective directions of rotation. — If, 
for instance, the storage motor is running at normal speed and 
alternating current is applied to its rotor in such a way as to 
tend to decrease the speed, then, whilst this reduction in speed 
is taking place, energy will be given out by the fly-wheel and will 
be returned to the line and vice rersd.— May 27th, 1907. 


BLAST FURNACES. 


13,456, June llth, 1907.—IMpRovED MEANS FOR DRAWING 
Away HEAT TO PROTECT THE BRICKWORK OF CERTAIN PARTS 
or Biast Furnaces, by Lawrence Farrar Gjers, ironmaster, 
Ayresome Ironworks, Middlesbrough-on-Tees. 

This invention relates to means for drawing away heat from the 
brickwork of certain parts of blast furnaces. In blast furnaces it 
has hitherto been the practice to draw away heat from the brick- 
work by circulating water through a system of hollow castings or 
pipes or a combination of these, cast in blocks or plates, and 
although water is a more effective cooling agent, the inventor 
finds that if steam is used instead of water that the cooling effected 
is quite sufficient to ensure the protection of the . brickwork. 
Steam may be used at any convenient pressure, or as exhaust 
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| one of the brakes, preferably an emergency brake, such as the 
| preferably being actuated by a foot lever. 


| operating the sand-box. The operation of the sand-box asa whole 
| is as follows : 


| the shelf, thus giving two throws of sand for one movement of the 


| arm A to come in contact with the projecting part of the arm B, 
| which is connected to the shelf, and so slightly tips this plate into 
| the position shown in dotted lines, Fig. 1, allowing the sand to 


steam. Steam-is -applied- through hollow castings, or through | 
pipes, or through pipes cast in ‘suitably shaped blocks or plates of | 
any convenient form and suitable material embedded in the brick- 

work, details in this respect being immaterial so long as the steam 

cireulstes over the requisite area of heated brickwork from which 

itis desired to draw the heat away. Fig. 1 is an elevation of a 

blast furnace showing the invention applied to it in a simple | 
manner. Fig. 2 is a sectional plan view taken on the line »—< of | 
Fig. 1. It will be noticed, more particularly in Fig. 2, that each 

steam pipe passes into the furnace so as to be embedded in the | 
brickwork, and comes out on the opposite side in two pipes | 
which deliver steam into the outlet pipe. -Steam at 601b. pressure 

or more open to the atmosphere or to a steam condenser being | 
usnally available in abundance in connection with blast furnace | 
plant is utilised, and for the purpose of this invention can be 

reduced down to a suitable pressure and applied to all parts of the | 
furnace brickwork where cooling is ‘necessary, and which are | 
cooled now or can be cooled by the circulation of water.— | 
May 27th, 1908. 


MISCELLANEOUS. 


11,625. May 17th, 1907.—AN IMPROVED APPLIANCE FOR FITTING | 
ro WASTE OR EXHAUST STEAM PIPES OR THE LIKE FOR SEPA- | 
RATING WATER FROM STEAM, by Frederick Boardley, of 103, 
Athenlay-road, London, S.E. 

This invention relates to an appliance to be fitted to the outlet 
end of waste steam pipes, the object being to separate the water | 
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The | 
device consists of a casting formed with asleeve or short length of 
tube adapted to fit the end of a steam pipe. Within the casting 
there is an annular chamber concentric with the sleeve and steam | 


from the steam and to collect the water and convey it away. 


pipe. The sleeve projects upwardly and forms a portion of the) 
inner concentric wall of the chamber. Projecting downwardly to | 
meet the sleeve is a tapered or coned tube, the lower and smaller 
end of which conical tube may just project concentrically into the 
mouth of the sleeve. The mouth of the tube is of a little Jess | 


| side of the curved plate, and so down through the casting of the 


diameter than the“mouth of; the: sleeve, so, that a small annular 
space is left between the outer .wall of the conical tube and the 
inner wall of the sleeve. As the water mingled with the steam is 
formed almost entirely by condensation upon the inner surface of 
the steam pipe, it is said to be a peculiar fact that, when the out- 
rush of the steam takes place, the steam travels in the centre of 
the pipe, and the w ter continues in its passage close to the inner 
surface thereof. Therefore, when the steam and the water, in 
their outward passage, pass through this appliance, the water is 
separated from the steam by the downwardly-projecting coned 
tube or the like, and passes by way of the said annular space 
between the mouths of the said tapered tube and the said sleeve, 
and is then conveyed into the annular chamber, while the steam 
passes through the coned or tapered tube tothe outerair. A drain 
pipe is fitted iu any suitable or convenient position to convey away 
the water collected in this manner from the annular chamber. 

May 27th, 1908. 

11,620. May 17th, 1907.—IMPROVEMENTS IN AND CONNECTED 
WITH SAND-BOXES FOR TRAMWAY AND RAILWAY VEHICLES, by 
John Edward Anger, of the United Electric Car Company, 
Limited, Strand-road, Preston. 

The invention consists in an arrangement whereby the usual 
sand hopper, or a casting forming an extension of the hopper, has 
its mouth opening on to a curved plate, over which a plough or 
cutter is capable of moving and forcing the sand underneath the 
mouth of the hopper or casting, and resting on the plate, to the 





sand-box on to the rail. The invention also provides means for | 
producing a continuous flow of sand, and further means whereby | 
this continuous flow of sand can be operated automatically from | 
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¢ Fig. 


‘ectional Elevation Sectional Elev2tion a 
ee eight angles to Figt 


brought into’gear with a corresponding’ bevel pinion keyed to the 
crank shaft. According to this invention the slow-speed beve} 
wheel is free to turn on the upright shaft, and is always in gear 
with the corresponding pinion.on the driving shaft, while the fast. 
speed wheel is keyed, to the upright shuft so as to slide thereon 
and has three positions, namely, the top one in which it is in gear 
with the corresponding bevel pinion on the driving shaft, the 
middle one in which the upright shaft is out of gear with the 
driving shaft, and the bottom one sin which it serves to lock the 
last-named wheei to the upright shaft. The accompanying draw. 
ing, which is a vertical section through the gear, illustrates the 
invention. The slow-speed: wheel « revolves on the upright shaft 
in a fixed bearing, and is always in gear with the pinion d on the 
driving shaft. The fast-speed wheel / is connected with the 
vertical shaft by a key and feather, and can be slid by means of 
the change-speed lever ¢ of known form connected with the wheel 
through the sleeve g and collar / into and out of gear with the 
corresponding pinion 4. In this position the vertical shaft js 
driven at the fast speed, and if the clutch is engaged the pinion 
m drives the drum of the engine, not here shown. When, by 
means of the lever 7, the wheel fis slid down the shaft until the 
teeth n on its nave engage with the teeth o on the nave of whee} v, 
the latter is locked to and drives the shaft.— May 27th, 1908. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Oficial Gazette. 


SectionaL Bir or Currer, C. C. Hunsen, Easton, /'a., 
assignor to Ingersoll-Rand Company, New York, N.Y., «a Cov- 
poration of New Jersey. Filed June 18th, 1906. 

This invention is for a bit for use in coal mining, comprising a 
plurality of sections terminating at one end in shanks and ai the 





| opposite end in cutting edges, the end portions of the shanks being 
| arranged to form when in assembled adjustment a frustum of a 


cone, and a tapered holder adapted to embrace the assem)le« 
shanks when they form the frustum of a cone and press the shank» 
into closely assembled adjustment under working impact. Ther 


| are three claims. 





electric brake of a car, the movement of the plough or thrower 
The accompanying 
illustrations show the invent‘on, and Fig. 3 shows a method for 


- On depressing the foot lever, the sand-thrower or 
plough is caused to move in one direction, and forces the sand off 
the shelf, and upon the foot lever being released from pressure, it 
again returns to its normal position, and again forces the sand off 


foot. The shelf is held in position by a spring, and is not moved 
by the movement of the foot lever. In case of emergency, whena 
continuous flow is required, the lever L is placed in its notch L!, 
which greatly increases the travel of the rod R, and causes the 





flow out of the hopper in continuous flow.—May 27th, 1908. 
26,933. December 5th, 1907.—IMPROVEMENTS IN HAULING OR 
Wrixpinc Enornes, by Robert Henry Fowler and George | 
Schofield Tuer, both of Steam Plough Works, Leeds. | 
In Specification No. 2595 of 1883 there is described driving gear | 


887,634. Barometric CONDENSER A. HW. Helander Pittsburg, 1, 
assignuor to Mesta Machine Company, Pittshurg, Du., a Corpora 
tion of Pennsylrania — Filed Jannary 31st, 1908, 

In a barometric condenser, a tail pipe leading from the oor 

denser, a sump into which the tail pipe leads and discharzes, a 
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free steam exhaust passage communicating with the tail pipe 


| below the normal water ‘evel in the sump, and a valve for control- 
| ling the discharge of the tail pipe, and means for opening and 


139 26,933 
WI 7 | 
MU: 
driving 
Shaft 
































for the drum of a hauling or winding engine wherein there is only 
one upright shaft, by which gear either of two speeds can be 
imparted to the drum. The shaft has at its top end two. bevel 
wheels of different. diameters to give the two speeds required ; 
these wheels are adapted to slide on the upright shaft in driving 





connection therewith, so that either can drive this shaft when 


| closing this valve by changes in the water levei in the sump. 


There are three claims. 

887,762. ApJsusTABLE Screw Conveyor, C. Brent, Kenora, On- 
tavia, Canada, — Filed July Blt, 1905. Renewed October 16th, 
1907. 

In a conveyor, in combination, a flexible feeding flight, means 
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for spreading and contracting said flight to vary the feed thereof, 

and means whereby said flight may be rotated. There are thirteen 

claims. 

887,880. STEAM Borrer, L. 8S. Watres, Sevanton, Pa., assignor of 
fifty-one one-hundredths to R. C. Adams, Scranton, Pa.-- Filed 
February 23d, 1906. 





The engraving clearly explains the nature of this invention. 
There are four claims. 
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STOGK » MACHINES 


Pumps and Accumulators. 


Fixed Hydraulic 
HYDRAULI (; Rivetters. 
From 5ft. to 1/ft. 6in. gap. 
Portable 
PRESSES in 
‘ Rivetters, 


all sizes. 


HYDRAULIC Belt-driven Pumps 
all sizes. 
CRANE S. Steam Pumps, 
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Hydraulic Forging Plants. 


RAILWAY WHEEL MAKING PLANTS. 


Berry’s Patent... : 
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wit RECORD! 


a Unsolicited Testimonial from a Brick Manufacturer. 


“With reference to the Pulsometer Pump No. 8 we 
had from you January 1904, we are able to say that it 


has given complete satisfaction under very difficult 

PUL SOMETER conditions, and has not cost a penny in repairs since 
it was fixed. 

E NGIN EER I N G : The Pulsometer has worted where other pumps 
would have failed. I have h.ad it worKing overhcad in 
water, and have worked it for weeks night and day.” 

Oo J TD 
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LONDON : Offices and Showrooms, “+ READING :7 Works,” 8 ~ Spl. 5x66 
61 & 63, Queen Victoria St., E.C. Nine Elms Iron Works. 





AT DATE. 33 
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London Office— 
Caxton House, Westminster 





24-ton High-sided Open Goods Wagon, Indian Railway, 5ft. Gin. gauge. 
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H.R. MARSDEN, & 7 ONE -BREA KERS. LEEDS 


HIGHEST AWARD, Silver Medal, Royal Agricultural Society of England, 1904, for Elevator for Stone-breaker. This is the Third Silver Medal | have 
received from the Royal Society, and they are the only awards ever given by them connected with Stone-breaking and Ore-crushing Machinery. pMé42 
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Iy our last issue we dealt briefly with the first two 
apers discussed at the meeting of the Schiffsbautech- 
nischen Gesellschaft at Charlottenburg. The third paper 
on the first day’s programme was one on “ New Light 
Printing Apparatus,” by Herr Ingenieur Hans Schmidt, 
of Lankwitz, near Berlin. sae 

The apparatus belongs to the artificial light class. It 
is made in lengths of ft. and 4ft., which limit the 
preadths of the plans that can be dealt with, the lengths 
of these being practically unlimited. It consists in the 
main of a glass cylinder, 4}in. in diameter, within which 
are placed two mercurial vapour lamps 1}in. in diameter. 
The glass cylinder is made to revolve by a motor, drawing 
with it an endless cloth bearing against about three- 
quarters of its diameter. The drawings—original tracing 
and copy—are inserted at one side of the apparatus, 
and, being drawn through it between cylinder and cloth, 
are passed out again at the other side. The speed of 
working is controllable, and the manipulation is very 
simple and convenient, while the space required is small. 
The quality of the prints is excellent. 

The discussion on Dr. Schlick’s paper on the “ Ship 
Gyroscope,” a short account of which we gave in our last 
week’s issue, was opened by Herr Benjamin, of Hamburg, 
who said he wished to express some views which he had not 
formed merely in the study, but after himself taking part 
in the trials of the Seebiir. He was in a position 
entirely to confirm what Herr Consul Schlick had shown 
by the help of his diagram, that the oscillation ceased 
almost entirely as soon as the gyroscope was set going. 
He had also observed that the deck remained considerably 
drier than when the instrument was at rest, and that the 
approaching wave seemed to disappear under the vessel. 
The misgiving, that the vessel which was prevented from 
rolling by the gyroscope would have to suffer very much 
from seas breaking over her, was shared by many people, 
and was expressed not only in nautical circles, as the author 
suggested, but toa high degree by engineers also. He had 
himself read a paper on the Schlick gyroscope before the 
Hamburg Section of the Verein Deutscher Ingenieure, 
and noticed on this occasion that most of the members 
present held such views. He himself did not and could 
not share them, because he had seen that the opposite 
was the case. 

The breaking of the waves over a vessel or other object 
could take place only if the object in question were in- 
capable of following the waves, as in the case of quay 
walls, &c., or in which the ship could not follow them, as, 
for instance, when, by reason of the swinging motion, she 
inclined towards the approaching waves. Under the 
influence of the gyroscope, however, the swinging motion 
of the vessel was converted into one of rising and falling, 
such as that undergone by individual particles of water ; 
the vessel thus did not press against the waves, and there 
could be no tendency for these to break; in this way, 
then, a theoretical explanation could be given why the 
breaking of the waves over the vessel did not take place. 
Ona single point, however, he did not agree with the author 
of the paper. Herr Schlick had said :— The waves ap- 
proaching side-on seemed to disappear under the boat, 
which simply rose somewhat in the vertical direction, and 
then sank gently down in an almost unnoticeable manner 
into the trough of the wave.” The apparent intention 
was to produce the impression that the vertical motion 
was a very gentle one. The speaker’s own observa- 
tions did not confirm this, but showed this motion to be 
extremely pronounced. He himself was not liable to 
sea sickness, but he was more likely to suffer from it 
when the gyroscope was in action than before, and this 
was accountable for, since by its action the vertical motion 
of the vessel became more distinct and more pronounced 
than when the apparatus was at rest. This was 
especially observable on the downward slope of the wave. 
Just at this point he had the feeling of nausea, which 
is experienced in a quickly descending lift. He would not 
set this down as a drawback to the gyroscope, for its good 
qualities, especially in connection with war vessels, were 
not affected thereby. 

Herr Bormann said he had come to the meeting to 
gather information in regard to the great importance 
from a scientific point of view of the gyroscope and as to 
its practical value, with a view to the taking out of a 
licence for its construction in Russia. On account of the 
continued good weather, the investigations were not yet 
concluded, and it was necessary therefore to await the 
final trials. The gyroscope represented a scientific 
advance of such importance that it must be able to with- 
stand criticism. The previous speaker, Herr Benjamin, 
had taken part in the first experimental trials, and had 
specially gone into the question of the effects experienced 
by human beings. In the theory advanced by him he 
had gone very deeply into the gyroscope problem, and he 
would like therefore to ask him whether the action of the 
apparatus could produce alterations in the structure of 
the hull, and whether the structural parts did not suffer 
therefrom. 

In rising to answer, Herr Schlick said he was greatly 
pleased that Herr Benjamin had gone so deeply into the 
question, but he could not say that he agreed with him 
on every point; especially his remarks in regard to the 
water-lines were, in his opinion, incorrect, as were also 
those relating to the vertical motions of the vessel, with 
regard to which theory spoke somewhat differently. The 
buoyancy of the water corresponded with the immersion 
of a vessel only when the former was at rest; on the 
other hand, when the water was in motion, dynamical 
conditions came into play, and statical treatment then 
became impossible, Differences of as much as 40 per 
cent. then showed themselves. He (Herr Schlick) had 
conducted experimental trials on the north coast of 
England in very unpleasant weather, and in the course of 
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these it had been found that the movement was by no 
means considerable. When a wave approached side on 
the vessel sank into a hollow, where it met with water 
the buoyancy of which was increased, in consequence of 
which the extent of the dip could not be so great as in 
still water. On a crest, on the other hand, the bearing 
power of the water was reduced, and the ship sank deeply 
into it. A give-and-take process came into action of 
itself. The vessel would, indeed, break through in the 
middle if this were not the case. - That was the explana- 
tion of the circumstance that the vertical motion was 
not so great as it epperres likely to be. Many captains 
and inspectors of the larger steam shipping cou.panies 
had been present on trial trips in which the boat inclined 
by about 20 deg. to each side. But when the gyroscope 
began to act she had come to rest, and everyone had been 
able to stroll about the deck. 

In reply to the remarks of Herr Bormann, he would 
like to observe that the moment produced by the action 
of the gyroscope was not so great as might be supposed. 
No great force was, indeed, necessary to prevent a vessel 
from rolling. The moments were pout | ; otherwise it would 
have been impossible to obtain these successful results 
with the ship gyroscope. For this reason also the stresses 
set up in the vessel would be very small, and the results 
of the trials showed that no such heavy straining took 
age The stresses to which a sailing vessel was subjected 

y means of her masts were certainly very much greater. 

In conclusion, Herr Schlick expressed his thanks to 
the meeting for the kind reception given to his paper. 

The second day’s meetings opened with a valuable paper 
on “Condensers,” by Professor E. Josse, head of the 
Engine Lahoratory of the Technische Hochschule at 
Charlottenburg. “ 

Beginning with some general remarks on reciprocating 
engines and turbines, and on the part played by the con- 
densers in connection with these, Professor Josse first 
proceeded to illustrate the differences in principle between 
jet and surface condensers, and pointed out that while the 
former was, on account of its cheapness and simplicity, 
preferred for stationary reciprocating engines, steam 
turbine plants of all kinds were almost always provided 
with the latter. 

The reasons why the surface condenser was used for 
land turbines were that it enabled the necessary high 
vacuum to be more easily obtained, that the product of 
condensation was free from oil, and that there was no 
possibility, as with the other method, of the cooling water 
getting into the turbine. 

An important point in large turbine sets was the space 
the condensers occupied—from 30 to 60 per cent. of the 
whole arrangement. In ships the question of weight had 
also to be very carefully considered, and it was accord- 
ingly of importance that the condensers should be made 
as efficient as possible. 

Professor Josse stated that, together with his co- 
worker, Dr. Ing. Gensecke, he had been investigating the 
surface condensation question in the laboratory of the 
Technische Hochschule for three years and had succeeded 
in designing apparatuses of increased efficiency, some of 
which were now at work. Of these investigations he 
wished to speak. 

The influence of the vacuum on the thermal efficiency 
of the steam engine was then shown by a diagram in 
which the ‘theoretically available drop in temperature 
decreased much more rapidly—the steam consumption 
the while increasing more rapidly—at the low absolute 
pressures than at the higher ones, the curves in both 
cases tending to become straighter and more horizontal 
as the absolute pressure increased. This was of the more 
importance in the turbine because it was in a position to 
make use of the high vacuum to a much greater degree 
than the reciprocating engine. In a reciprocating engine of 
200 indicated horse-power tried at the Hochschule some 
years ago a greater reduction of the pressure of the steam 
in the condenserthan 0:2kilo. per square centimetre could 
not be attained by any increase in the vacuum. In the 
steam turbine, on the other hand, the steam consumption 
increases at low steam pressures at a quicker rate than 
at the higher pressures. In connection with a diagram 
of s.s. Deutschland it was shown that by reason of the 
large loss of pressure in the low-pressure cylinder which 
had to be put up with in order that the dimensions of the 
cylinder should not become too large, the available vacuum 
of 73 per cent. could only partially be realised. This did 
not apply to the turbine, and, in consequence, the gain 
due to an increase in the vacuum to 85 per cent. became 
very considerable, though in the reciprocating engine it 
was comparatively insignificant. For the turbine, then, 
a high vacuum was indispensable, and designers had to 
find means of increasing it to values of 90 to 95 per 
cent., while keeping the surface as small as_possible. 
The conditions under which this could be brought about 
had now to be studied. 

The degree of vacuum obtainable depended on the 
temperature and on the quantity of available cooling 
water. The details of the process of transmission of 
heat from the steam to the inner surface of the con- 
denser wall, from the inner surface of the latter to the 
outer surface, and from the outer surface again to the 
cooling water, were then gone into, and the Professor 
showed that the third of these is much the most important, 
the first coming next. A consequence of this is that the 
manner of employing the cooling water is of much more 
importance than that of the introduction of the steam. 
Results of experiments were given to show that the 
increase in speed of the cooling water very greatly 
improved the heat transmission. Professor Josse then 
alluded to some experiments with the so-called whirling- 
strips of Messrs. Pape, Henneberg and Co., of Hamburg, 
which, when applied to the condenser tubes so as to 

roduce a whirling action in the cooling water, very much 
increased the effect—in one instance the transmission 
coefficient was increased by 50 per cent. by their use. _ 

In a case in which the heat of the steam was to be 
transmitted through a brass tube 1 mm. in thickness to 
the cooling water, which flowed through at a speed of 





0°5 m. per second, the formula for the heat transmission 


1 1 1 1 
gave K = 19,000 — 90,000 + 3180’ whence K equalled 
2640. 

If the figure for the transmission of the steam to the 
inner surface of the brass tube were 88,000 instead of 
19,000 the coefficient K would only rise to 2840. If, on 
the other hand, the speed of the cooling water were 
increased from 0°5m. per second to 1*2 m. per second, 
the transmission coefticient would rise from 2640 to 4530. 
The effect of the transmission from the outside to the 
inside of the brass tube corresponding with the middle 


term (scum) was very small indeed. It appeared, 


then, that only the motion of the cooling water was of 
any great importance. This point being settled, the 
dimensions of the condenser might be easily calculated. 
We had the difference of temperature per 1 deg. and per 
square metre of cooling surface, and if the cooling water 
and the steam temperature were given we could obtain 
the cooling surface required to transmit a given quantity 
of heat. It was necessary, however, first to determine 
the relation existing between difference in temperature 
and transmission of heat. Experiments in the laboratory, 
combined with theoretical considerations, showed that 
the transmission of heat varied directly with the differ- 
ence in temperature. 

On the basis of the above considerations the dimen- 
sions of the condenser might be directly determined, 
were it not that larger or smaller quantities of air got 
into it in working. The results of two trials, the one 
with a smaller and the other with a larger quantity of 
air in the condenser, were then given in diagram form, 
and from these it appeared that in the former case about 
15 per cent., and in the latter 40 per cent., of the cooling 
surface went to the cooling of the air, and was thus lost 
as far' as its. intended purpose of condensing the steam 
was concerned. To fix the dimensions of the condenser, 
then, the air entering it must be known. The higher the 
vacuum, also, the greater was the importance of the air 
question. Fortunately, steam turbines, which worked 
with the highest vacua, could keep out the air better than 
reciprocating engines. 

A further difficulty was here to be found in the air and 
feed pumps, to which special attention had to be paid. 
The subject was illustrated by the aid of diagrams. 

At the conclusion of the paper, Professor Josse gave 
the results of a number of experimental trials of pumps, 
condensers, and general turbine arrangements, which 
went to show that the high degrees of efficiency dealt 
with in the foregoing could really be attained. 

The paper, which was a very long one, could not be 
distributed till very shortly before the meeting, and 
accordingly no one felt prepared to discuss it. 

The President warmly thanked Professor Josse in the 
name of the meeting for his extremely clear and interest- 
ing paper. The value of it to the members was the 
greater that the Professor had given them his results at a 
time when the introduction of the steam turbine was in 
progress, and it was especially desirable that the con- 
ditions treated of should be cleared up. 

The concluding paper by Diplom-Ingenieur Wilhelm 
Renner, of Buda Pesth, was of a historico-descriptive 
nature on “ Shipbuilding and Shipping on the Great Lakes 
of North America.” It wasillustrated by a large number 
of maps, photographs, tables, &c., which went to show 
the remarkable developments undergone by the Lakes in 
all that relates to shipping. At the end of the paper a 
table was given showing the traffic of the St. Mary 
Canal, which is now about three times as great as that of 
the Suez Canal. 

Professor Laas rose to discuss the paper, which he con- 
sidered to be one of very exceptional interest. Herr 
Renner had given a picture of the shipping and ship- 
building on the Great Lakes which was extremely 
striking. If they were to make a comparison, they must 
imagine England with her ores and coal and Russia with 
her wheat here combined. The conditions there obtain- 
ing seemed almost fabulous. Looking at the manner in 
which ships and harbour arrangements fitted into one 
another, one had the feeling that nothing could be improved 
so uniform and clearand suitably arranged was the whole 
traffic. For him the shipbuilding itself was of especial 
interest, and he was much struck by the statement that 
the whale-back steamer was dying out again; he was 
surprised to hear this, for fifteen years ago there seemed 
no likelihood of it. He would also like to ask whether 
the Christopher Columbus was the same steamer which 
received prominence at the. Exhibition at Chicago, and 
which at the time was on all sides so adversely criticised 
—particularly in the Exhibition report of Geheimrat 
Dietrich. If this were the case, it showed how cautious 
one should be in advancing opinions. Apart from exag- 
gerated extremes, the tyzes of vessel there produced had in 
several directions served as models for Germany. Thus the 
whaleback steamer had been the forerunner of the turret 
steamer ; for this latter was an improved imitation of 
a whaleback steamer which had come over to England, 
and it had been very successful. Further, the mass- 
transports of the American Lakes led to the institution of 
building-slip cranes, and these had been the forerunners 
of similar constructions in England. Direct copies of the 
American ones had not given satisfaction, but they had 
supplied the initiative for improvements. In like manner 
the introduction of pneumatic riveting and caulking tools 
came from the Lakes, where cheapness in the method of 
construction of steamers was of first importance... In 
view of these considerations he might say that these 
American lakes were still the best ground for journeys of 
instruction; true, it was necessary to exercise every 
caution, and not simply to copy, but the practice there 
stimulated new ideas, and he considered that thanks were 
due to the author of the paper for the general picture he 
had given of the work of these districts. 

In his answer, Herr Renner stated that the study of 
these arrangements had led him to design similar ones for 
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the Austrian trade. In regard to the Christopher Columbus, 
he said the vessel was in all probability identical with 
that referred to by Professor Laas. The company 
was very well satisfied with the vessel, and had since 
placed on service a second ship of exactly the same type. 
ft was true that the whaleback steamer had been the 
prototype of the turret steamer. At present the process 
was being reversed, and turret steamers were being built 
in England and cut in two to pass the canals. There 
were now three turret steamers on the Great Lakes 
which had come direct from England. 

The President said Herr Renner had come specially 
from Buda Pesth to read his very interesting and wonder- 
fully comprehensive paper. He invited the members 
present to express their thanks to him, and they duly 
responded with applause. 








THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. XI.* 
THE BIRMINGHAM DISTRICT AND CANALS. 

In previous issues we have referred to the engineering 
evidence put before the Commission in respect of the 
canals in the neighbourhood of Birmingham; we shall now 
deal briefly with the evidence of several witnesses represent- 
ing the trading interests of districts served by the Birming- 
ham Canal Navigations and waterways in connection 
with them. Mr. G. H. Kenrick, a well-known Birmingham 
manufacturer and a member of the City Council, stated that 
he had addressed a circular letter to thirty-four representa- 
tive manufacturers in the district likely to be affected by 
any increase in the facilities for inland water transport, 
and had received replies from all but two of these firms. 
The questions asked in this circular were:—(1) Do you 
make use of the canal at present for the conveyance of 
your goods to the ports? (2) If you do, would alower rate 
—half the present rate—enable you to send more goods ? 
If you do not, would it cause you to change your plans, 
and if so, with what effect? (3) What materials do you 
now receive bycanal? If the rate were reduced would 
you receive more? What would be the effect upon the 
goods you manufacture ? 

The replies received by Mr. Kenrick are printed in an 
appendix. On the whole, they indicate that practically 
no use is made of the canal system for the conveyance of 
manufactured goods; that a material reduction in the 
canal rates, which would bring the cost of transit lower 
than that of conveyance by rail, might result in the use of 
the canals for some classes of manufactured goods, the 
quick delivery of which is unimportant; and that coal 
from local sources is the principal item of the goods 
received by canal. The replies generally cannot be con- 
sidered as indicating the probability of a large increase 
in canal traffic, even if considerably increased facilities 
are offered to manufacturers. 

Mr. J. S. Taylor, the chairman of the Birmingham 
Chamber of Commerce, gave evidence on behalf of that 
body, and intimated that the view of the Chamber is that 
the main canals around Birmingham should be enlarged, 
and provision made for dealing with chains of barges. The 
Chamber complains of the high rates now in force on canals, 
which are practically the same as the railway rates. 

Mr. G. H. Wright, the secretary of the Birmingham 
Chamber of Commerce, referred to resolutions passed at 
a conference of representatives of forty-six local autho- 
rities and Chambers of Commerce, principally in the 
Midland Counties, which was held in Birmingham in 
view of the evidence to be given before the Commission. 
These resolutions, which were carried with practical 
unanimity, are as follows:—‘(1) That in order to pro- 
vide healthy competition with railways, it is desirable 
that a complete and improved system of through com- 
munication by water should be provided between centres 
of commercial, industrial, or agricultural importance, and 
between such centres and the sea. (2) That, having 
regard to the national importance and benefit of such a 
system, it is desirable that the canals and-inland water- 
ways should be acquired and controlled by the Govern- 
ment or by a public trust on which the Government 
would have a preponderating vote. (8) That in either 
case the interest and sinking fund on capital expenditure 
should be guaranteed by the Government. 

Mr. J. S. Jeans, the secretary of the British Iron Trade 
Association, appeared on behalf of that body. The gist 
of his lengthy evidence may be summed up by quoting 
the resolutions adopted at a special meeting of the Asso- 
ciation to consider the question of canal traffic. These 
are :—‘ (1) That there should be administrative reform of 
the existing canals which would ensure :—(a) The forma- 
tion of a canal clearing house; (b) the satisfactory 
maintenance of all recognised canals, with the full depth 
of water; (c) the settlement by legislation of a more or 
less uniform system of canal tolls, so as to prevent the 
undue raising of through rates by the action of the 
proprietor of any one link in the chain of canals forming 
the through route.. (2) That one experimental through 
route, capable of taking 300-ton barges, should be 
constructed to begin with, and to test the extent to which 
reform might be carried with advantage, say, either 
between Hull and Liverpool, or between the Midlands and 
Liverpool, but preferably the former, as it would tap a 
much larger population en route. (3) That the system of 
railway control over a large mileage of canals should be 
got rid of, or, atleast, that the railway companies who own 
canals should be required to conform to the conditions of 
other canals when altered and improved; and (4) that 
provision should be made for the establishment of a 
system of through rates and charges.” 

Mr. G. Macpherson, chairman of the South Stafford- 
shire Mines Drainage Commissioners, and the South 
Staffordshire Ironmasters’ Association, and a member of 
the Committee of the Birmingham Canal Company, 
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followed with evidence as to the impracticability of 
widening and deepening large sections of the Birmingham 
Canal, where it passes through districts which are closely 
built over, and especially on account of the nature of the 
canal bottom. The engineering features of this question 
have been referred to in our summary of Mr. Jebb’s 
evidence.* Mr. Jebb pointed out that the enlargement of 
the canal section would entail running off the water for a 
considerable period, probably twelve months. Mr. 
Macpherson stated that in the event of the canal being 
widened or deepened, or both, the whole of the collieries 
between Wolverhampton and Birmingham, in the Tipton 
district, would be stopped. These are, so the witness 
stated, entirely dependent on the canal, not one colliery in 
that district having railway accommodation. The 
stoppage of the collieries would also entail the stoppage 
of the pumping stations of the Mines Drainage Com- 
missioners, who are dependent on the pumping dues levied 
on the collieries. The witness regarded the expenditure 
of any public money on canal improvements as altogether 
unjustifiable, and considered the proposed construction of 
a trunk canal from Birmingham to Liverpool, one of the 
most favourable cases in the whole county, as unlikely to 
yield any return on the expenditure involved. 

Mr. F. G. L. Davies appeared on behalf of the Corpora- 
tion of Cardiff, and advocated the improvement of the 
waterways between the Severn and the Midlands, and the 
nationalisation of canals. Like all other witnesses repre- 
senting local authorities, controlling local rates and 
expenditure, he could hold out no hopes that his Cor- 
poration would be prepared to contribute to the cost of 
effecting improvements. Witness after witness has 
appeared before the Commission urging on behalf of 
county, city, borough, and other councils the expenditure 
of huge sums of money by the State on the purchase and 
improvement of existing canals and construction of new 
ones. Most of these witnesses have expressed their con- 
viction, or the convictions of the bodies they represent, 
that such expenditure would prove remunerative. Similar 
arguments have come from many commercial and trading 
organisations, such as Chambers of Commerce, but in no 
case have the Commissioners succeeded in extracting any 
promise, or even expression of willingness, to contribute 
towards the cost of such schemes in the event of the State 
undertaking the responsibility. This fact is significant, 
and must necessarily detract from the value of the opinions 
offered. 

A number of other witnesses representing trading 
associations and Chambers of Commerce appeared before 
the Commission. The evidence of these gentlemen, 
taking it generally, is similar to that which has been 
tendered by other commercial witnesses whose opinions 
we have summarised. 

THE RIVER THAMES.+ 

Lord Desborough, the chairman of the Thames Con- 
servancy, described the constitution of the Conservancy 
and the duties of the Conservators. As at present con- 
stituted, the board consists of thirty-one members, of 
whom twenty-four are appointed and seven elected. The 
Thames is 154} miles in length from London Bridge to 
Cricklade, and drains a watershed of 3812 square wiles. 
One of the most important duties of the Conservators is 
in connection with river floods. The flow of the river 
varies from 177 millions of gallons in twenty-four hours 
in dry seasons to 20,000 millions in times of flood. An 
inch of rainfall over the watershed is equivalent to 
55,350 million gallons of water. The water levels in the 
river may be controlled, to a certain extent, by the weirs, 
of which there are forty-eight between Teddington and 
Lechdale, a distance of 124} miles. The improvements 
which have been effected in recent years in connection 
with many of the weirs have resulted in the restriction of 
the flooding of the low-lying parts of the watershed to 
times when the rainfall is abnormally heavy and con- 
tinuous. The development of residential areas of low- 
lying land bordering the river has rendered the preven- 
tion of flooding a matter of prime importance ; if, there- 
fore, the Thames is to continue to serve its natural 
purpose of the arterial drainage channel of its valley, it 
would not be practicable to convert it into a canal. 

The river is, moreover, the principal source of water 
supply for the metropolis; the Water Board have power 
to take 130 millions of gallons of water per day of 
twenty-four hours, irrespective of flow, and an additional 
86 millions when this can be done without reducing the 
flow to a less volume than the equivalent of 200 millions 
of gallons at Teddington weir. ‘The prevention of river 
pollution in the river above the western boundary of the 
metropolis is therefore of the utmost importance, and in 
the event of the development of the barge traffic, it 
would be necessary to enlarge the Conservators’ inspect- 
ing staff so as to establish a system of preventing river 
pollution from the vessels. 

The river locks up to Sunbury have the following 
minimum dimensions:— Length, 154ft. 6in.; width, 
19ft. 9in.; depth on lower sill at summer level, 7ft. 3in. ; 
headway of bridges at summer level, 17ft. 6in. 

Above Sunbury the dimensions of the locks gradually 
decrease to St. John’s, where the lock is 110ft. 3in. long, 
14ft. 6in. wide, 3ft. 6in. deep, and the minimum headway 
of bridges is 8ft.9in. The controlling depth of the navi- 
gable channel during the summer months.is 4ft. up to 
Reading and 38ft. 6in. up to Lechdale. The dimensions 
of the locks on the Upper Thames are greater than those 
on any of the five canals connected with it. Between 
Battersea and Laleham—28 miles—the Conservators 
maintain thirty-four public draw docks and wharves at 
which barges can load or discharge. Above Laleham the 
Conservators have no wharves, but there are numerous 
private wharves and others owned by local authorities 
which are available for general purposes. 

The maximum tolls since 1895, including wharfage 
charges, are as follows :—Above Teddington, for the first 
20 miles, *25d. per ton per mile; for the remainder of the 
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distance, *20d. per ton per mile. The tolls actual] 
charged are, on the average, very slightly under the 
authorised scale. Tolls are also charged between 
Teddington and London Bridge. In 1905 the total 
quantity of merchandise carried upon the upper river 
on which tolls were charged was 1,395,642 tons, and 
the tolls amounted to £12,408, or an average of 2: 133d 
per ton. The ton-mileage was about 23,300,000, 
‘the revenue from pleasure traflic amounted to £6309 
in 1905. 

The great difficulty in connection with the development 
of barge traffic on the Upper Thames is, in Lord Deg. 
borough’s opinion, the fact that, for navigation purposes 
it is desirable to keep up the water levels, and, on the 
other hand, for drainage purposes to keep the levels low, 
The secretary of the Conservators had presented a report, 
which is printed as an appendix to Lord Desborough’s 
evidence, in which he details the result of inquiries he 
had made as to the effect of a reduction in through tolls 
on the traffic to and from canals connected with the 
upper river Thames, Dealing first with the Thames and 
Severn Canal, Mr. Philipson considered that some con. 
cession on through tolls might result in increased trate 
from the canal provided a depth of water of 4ft. through 
the summit level could be relied upon. The Oxford Canal 
Company is of opinion that a considerable trade in coal 
from the Coventry canal would result from a reduction 
of the Thames tolls by 25 per cent. Some increase 
might be expected in the trade from Banbury and from 
the Warwick and Napton canal if the Thames tolls were 
reduced, but little is to be expected from other connec. 
tions. A reduction of 25 per cent. in the tolls on traftic 
from the connections would entail an increase of 7000 tons 
in the traftic in order that the receipts should not suffer 
diminution. 

If the anticipations of the canal companies and local 
authorities were realised, the additional traftic would 
exceed the quantity mentioned, “ but drawbacks to its 
expansion are:—(a) The want of free and convenient 
landing places where boats drawing, say, 8ft. 6in. can lie 
alongside the bank or wharf and discharge their cargoes 
without undue labour; (6) the somewhat tortuous river 
channel and the fluctuations of water level, which together 
cause vessels to ground even if slightly out of their 
course; (c) the absence of return traffic which can 
generally be secured from London, and which enables 
the carriers to work for lower freight than would be 
possible for single journeys.” 

Dealing with the criticisfas of previous witnesses on 
the management of the Thames by the Conservators so 
far as barge traffic is concerned, Lord Desborough pointed 
out that from 1895 to 1905 the Conservators spent £55,000 
on the improvement of the navigation above Teddington 
by dredging alone, excluding expenditure on locks and 
weirs. ‘The lock at Mapledurham is now being rebuilt 
at a cost of £6500, to give a depth over sill of 7ft. To 
deepen the rocky bed of the river between Clifton Lock 
and Clifton Hampden Bridge would cost about £1500, 
and the Conservators had no funds available for this 
work. A new lock for barges has been constructed at 
Teddington ata cost of £30,000, and Molesey lock has 
been rebuilt with 3ft. more depth, and 100ft. longer than 
the old one. This work cost £13,000. In reply to the 
statement that the Conservators had no plant to carry 
on the dredging works, the witness pointed out that, 
above Teddington, the following were available for the 
purpose :—Two steam bucket dredgers, one steam grab 
dredger, sixty-two ballast punts, hand-dredging punts 
and barges, one steam tug, and one steam barge. The 
Conservators required £70,000 over the sum they had 
available to effect improvements in the locks and weirs 
above Staines, including reconstruction of Mapledurham 
lock and weir, £12,000; rebuilding Cleeve weir, £6000; 
Odney weir, £4000; Medley weir, £3500; Boveney weir, 
£6000; [ffiey lock and weir, £8000. The net revenue 
for the river above London Bridge in 1905 was £63,738, 
of which sum £34,577 came from the Metropolitan Water 
Board. 

In the past twenty years the barge traffic on the river 
has increased considerably after having been stationary 
for some years. In the same period the pleasure traflic 
on the river has increased out of all proportion to the 
increase of goods traflic, and there are now over 12,000 
pleasure boats of all sorts registered on the upper river. 
The witness considers that, speaking generally, the 
importance of the river to the majority of the community 
is greater as a highway for pleasure traffic than for cou- 
mercial traffic. The commercial element is very small 
at present. The Conservators had no hostility to the 
commercial side, but if it is to be encouraged to the abso- 
lute detriment of the other side, he said that, on the 
whole, the people who live by and on the river would be 
a great deal worse off than they are now. The witness 
doubted, if any considerable improvement of the naviga- 
tion for the purposes of barge traffic were effected, there 
would be a corresponding increase in the trade in face of 
the keen competition of the railways which already 
served the Thames valley. ; 

Mr. H. W. Russell, the representative of the Berkshire 
County Council on the Thames Conservancy, and Mr. 
J. F. Hawkins, the County Surveyor of Berkshire, fol- 
lowed Lord Desborough in the witness chair. Their 
evidence added little to that offered by the previous wit- 
ness as to the barge traffic on the Thames, except as to 
certain localities where a deepening of the river channel 
is desirable in order to pass barges drawing 3ft. 6in. to 
4ft. of water. 

Reviewing the whole of the evidence as to the non- 
tidal Thames, it appears that the Conservators do all that 
can reasonably be expected to improve the navigation 1 
view of the limited funds at their disposal, and the neces- 
sity of maiotaining the purity of the water and preventing 
or, at any rate, minimising, floods. There is very little 
reliable evidence to show that any large expenditure on 
deepening the river and providing wharves would be met 
by increased traffic sufficient to render the outlay remu- 
nerative. The competition of the railways is sufficiently 
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keen to prevent all but a small part of the traffic to river- the amount of the load taken by the specimen suspended | is another exhibit to be found on this stand. One special 
ae from using the waterway. In the case of the at E from the short end of the steelyard C A. | feature claimed for it is the exceptionally smooth driving 


side points . 
canals in connecti re . gp 2 . : 3 
their gauge added to the railway competition is suflicient registration card L is caused to fevolve through part of a 
to render a large increase in through tratlic unlikely. 

: sockets and encircling the drum on which the card is 
mounted. By these two separate motions a curve is pro- 
duced similar to that shown in Fig. 41, the ordinates 
representing the loads and the abscisse the amount of the 








THE FRANCO-BRITISH EXHIBITION. 

No. VI.* 
he 30-ton tensile testing machine shown by Joshua | of the travelling poise D along the steelyard during the 
Buckton and Co., Limited, Leeds, is operated by a | test, while the point of fracture, the yield point and maxi- 


variable speed electric motor with shunt regulation, and | mum load, the amount of stretch at maximum load, and | 























Fig. 39—BUCKTON’S 30-TON TESTING MACHINE 


is fitted with Wicksteed and Buckton’s automatic record- | the amount of stretch due to local elongation are all 
ing apparatus, by which the test is effected, and its | clearly shown. PN 

whole progress recorded with a stationary poise weight,| On Stand No. 110 John Stirk and Sons are exhibiting 
whereby no inertia’ stresses are introduced. Fig. 39 some electrically-driven machine tools working on 
represents a general view of the machine, which is of | “ Saben” steel manufactured by Sanderson Brothers and 
the firm’s standard pattern. On the right-hand end of 
the steelyard is seen the recording appliance, which will 


on with the Thames, the limitation of | While the pencil is thus caused to travel vertically the | 


circle by means of a wire connected to the test piece | 


of the table and the low power required, the table being 
worm driven. Eighteen speeds are provided by the gear 
box. Another feature to which the makers call attention 


| is that the machine can be driven by belt or motor at 


will, the change involving very little work. The motor, 


| it will be observed, is mounted above the gear box, and 


strain in the specimen at the various loads. It will be | 
seen that the diagram is drawn without any movement | 


the power is transmitted from the motor through the 
medium of a chain. Should a purchaser of one of these 
machines desire to drive from the shafting by means of a 


| belt, the motor can be removed with a minimum of 
| trouble, and the chain wheel can be replaced by a fast 


and loose pulley. If, however, at a later date he should 
be desirous of employing the electric drive a motor may 
be put into position with equal ease. From the illustra- 
tion it will be noticed that the holes in the feet of the 
motor fit over studs, and the slack on the chain may be 
taken up by means of nuts beneath the feet. When motor 












































XO} 
Nel 
2 P 
g 
Cd a 
$ 
Le 
3 
vr “i 
ts a Ce oe 
2 | | | || 
se+-+- + 4+ +++ 
5 | BEG 
| | Pe 
= | ae 
Per0 5 0 5 0 2 5 0 5 2 25 


Extension per Cent 
Fig. 41—AUTOGRAPHIC RECORDS 


driven the table speeds are about 1 to 50 revolutions per 
minute. The motor fitted to the machine at the Exhibi- 
tion is capable of a 25 per cent. speed variation, so that 
the differences in the gear speeds may be bridged by the 
motor. In other respects the machine is quite in accord- 
ance with modern practice. Each head has an indepen- 
dent feed-box giving nine changes of feed in horizontal, 
angular, and vertical directions. The weight of the 
machine complete is about 7 tons. On Stand No. 3 John 
Stirk and Sons are also exhibiting one of their ordinary 
8in. lathes. 

‘ On Stand No. 57, Messrs. John Spencer and Sons 
are showing some large exhibits. A large “‘ Mammoth” 
boiler plate forms a back ground to the central exhibits. 
It is believed to be the largest boiler plate that has ever 
been rolled, being’ 89ft. long, 12ft. 10in. wide, and lin. 
thick. In addition to this large rectangular plate, there 
is also on view what is claimed to be the largest round 





be better understood by reference to the diagram— 
Fig. 40. In this diagram A is the main fulcrum, AB 
the long arm, A C the short arm, and D the travelling 
poise weight. The weight D can be moved from end to 
end of the steelyard, and it will then show the results 
on the steelyard in the usual manner. At F are 
the knife edges for the testing gear, and F' 
are the clip boxes for securing the tensile test piece F*. 
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Fig. 40—TESTING MACHINE 


In ordinary testing the lower member F‘ is drawn 
down, and the poise D is moved along towards B until the 
test is completed. With the recording apparatus in use 
the steelyard is provided with supports, and from one of 
these at G a sufficient overweight to satisfy the 
requirements of the test is carried by meansof the spring 
H. The overweight is provided by bringing the poise D 
to some overbalanced position. From the long arm of the 
steelyard, which is now balanced in stable equilibrium, a 
connection J is made toa sliding holder K, carrying a 
pencil K', This ae of the appliance is arranged to 
rise and fall with th 
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OTe renee ve Greene tothe Feel expenenced in operation which will remove material at the rate of | 13ft. 4in. in diameter and lin. thick. 








Fig. 42—48-INCH BORING AND TURNING MILL 


© steelyard, and so mark the Newbould, Limited. There is a 10in. high-speed lathe | plate that has ever been rolled, this being no less than 


A boiler of 


by - SRG: 5 Cvene, Se. Wnt of, the epaciaen, dae to over ten cuts per hour. Also a radial drilling machine. | about 12ft. in diameter by 18ft. long could thus be 





“ No. V. appeared June 19th, 


The 48in. vertical boring and turning mill shown in Fig. 42 | made with two round plates and a rectangular plate, 
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as exhibited. The advantage of this will be obvious to | 
The | 


engineers associated with boiler construction. 
entablature from which these plates are suspended is 
supported upon columns formed of four forged steel 
marine tunnel shafts, each weighing over five tons. 

The marine section of the exhibits includes forged 
steel tunnel, thrust and crank shafts, and two cast steel 
propeller blades, one of the latter being coated on a 
portion of its forward or non-driving surface with 
Johnson's patent metallic composition, the object of 
which is to prevent the corrosion which otherwise occurs 
on this face of a propeller. 


and planing tools, and also to the high-speed steel which 
is capable of cutting forged steel at a speed of SO0ft. per 
minute. A case of turnings from work done in Messrs. 
Spencer's works is to be seen upon the stand. 

The Colchester Lathe Company is exhibiting a number 
of its standard lathes. Our illustration Fig. 45 shows the 
company’s new 9}in. high-speed all-geared lathe. It is 
Basa with a 44in. hole through the mandril, thus en- 
abling bars of any length up to 4in. in diameter to be 


dealt with. The special feature of the head is that in the | 





A full size model and two | 
small scale models of cast steel stern frames are also | 
shown. In passing it is worthy of mention that this firm | 
was the first to suggest the substitution of cast steel | gears eighteen speeds can be obtained, varying from | 


casing there are only thirteen gear wheels, only those | 


actually doing work being in mesh. The general design 
of the head and the interior of the gear-box is shown 
in the engravings Figs. 43 and 44. From the thirteen 


a 


ammonia and petroleum ; sheet jointing, boiler door joint. 
cone gauge glass rings, graphite grease bricks for tunne| 
bearings, and all heavy bearings where a solid lubricant 
can be applied ; circulating and air pump valves, diaphram 
| sheeting, and mechanical rubber goods of all kinds. 

On Stand No. 19 Princeps and Company are exhibitiy 
several of their specialities, including improved double. 
action piston rings. These rings have several special 
features, and are worthy of inspection. Rk. and 
H. piston rings for high pressure are also shown 
The diameter of this ring is under perfect control, and 
can be adjusted to yph5 aap of an inch in a few minutes, 
It has no loose parts, and is claimed to be the most correct 
ring for pumps and high-pressure cylinders. The firm's 
patented wedge packing also constitutes another interest. 





stern frames for those made of forged iron. A conspicuous | 9 to 360 revolutions per minute, nearly in geometrical | ing exhibit. The pressure on the rod is transmitted by 


object upon the stand is one of Wastemeys Smith’s 
127 cwt. patented stockless anchors as made for H.M.S. 
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Fig. 43—ALL-GEAR HEADSTOCK 


Vanguard and other vessels of his Majesty’s Navy, and | 


there is also a cast steel quadrant tiller. Near to this is 
also to be seen a weldless forged steel turbine rotor drum 
and a cast steel hydraulic cylinder. 

Amongst the locomotive exhibits there are various 
forms of crank and straight axles as supplied to the 
principal English, Indian, and continental railway com- 
panies for engine, carriage, and wagon purposes. There 
is also on view a collection of steel castings in various 
stages of manufacture, including general locomotive 
castings, locomotive and other wheel centres, gear wheels, 
foot-plates, and other parts of steam ploughs, also tappets, 
heads, cams, &c., as supplied to several South African 
mining companies. _The spring trophy, which occu- 
pies a central position on the stand, is composed 
of almost every conceivable size and shape of 





progression. The levers seen in front actuate these 
changes. The company, we under-tand, is supplying 


these patented heads for use with any existing lathe of 
from Yin. to 18in. ceatre, or for other tools, such as 
radial drills, &c. The driving pulley runs at a constant 
speed of 400 revolutions per minute, thus ensuring the 
full power for every cut. The head is designed to be run 
direct from the main shaft, or it can be coupled direct to a 
motor. The loose headstock, as may be seen from our 
illustration, is of rigid design, and it is secured to the 
bed by means of two holding-down bolts. All gearing in 
the apron is supported in double bearings. The sliding 
and surfacing motions are operated by powerful friction 
clutches. All gear wheels are steelforgings. Thirty-two 
different pitches of screws can be cut, ranging from two 


to thirty threads per inch, and any other threads besides | 


those tabulated can be obtained by extra gears placed in 
the swing frame. Thirty-two feeds can be obtained, 














Fig. 45—91-INCH ALL-GEAR LATHE 


springs. Messrs. John Spencer and Sons were among 


the few early firms engaged in spring making, and they | 


still carry on this class of work. They were, indeed, one 
of the first firms to make “volute” springs. 
noteworthy in this group are the ordnance recoil springs, 


relieving springs for ships’ steering gear and tow ropes, | 


locomotive engine, carriage, and wagon bearing springs, 
and several different forms of buffers. 


requisite of the colliery engineer, and a selection of cast 
steel tub wheels is to be seen disposed around the top of 
the stand. A show case containing a complete collection 
of Spencer’s files constitutes another feature to which 
attention may be called. The firm has its own convert- 


ing furnaces, and makes crucible and Siemens acid steel, | 
but does not make Bessemer steel or any form of basic steel. | 


One of the specialities of the Newburn Works is the high 
grade tool steel, of which several different qualities are made 


Especially | 


Situated as it is in | 
the centre of the coal mining counties of Northumberland | 


and Durham, the Newburn Works naturally supply every | 
| qualities of this tubing are manufactured for extremely 


ranging from 8 to 120 cuts per inch. The approximate 


weight of the lathe is three tons. 


The United Flexible Metallic Tubing Company is ex- | 


hibiting on Stand No. 679 an excellent display of flexible 
metallic tubing, as used for conveying gas, water, oil, high 
pressure steam, &c. The manner in which the tubing is 
arranged is worthy of comment, and the stand forms a 
conspicuous object in the Machinery Hall. The tubing is 
claimed to be unaffected by heat or cold, remaining 
flexible at all temperatures. We are informed that special 


high pressures, as high, in fact, as 2000 lb. per square inch. 
It is also claimed to be admirably suited for use in con- 
nection with salvage operations, and for the conveyance 
of petroleum and other oils, or greasy liquids, and for 
many other purposes where rubber tubing cannot be used. 

John Walker and Co., Stand No. 14, manufacturers of 
packing and india-rubber goods, are exhibiting an extensive 
display of their goods, including “ Lion” packings for all 


| springs fixed in the making-up pieces only. These exert 
| @ pressure on the cone pieces, bringing them into contact 






























































Fig. 44—CHANGE-FEED GEAR BOX 


with the rod. This form of packing, we are informed, 
can be applied to any type of engine, and it can be fixed 
into the stuffing-box or outside, as desired. A patented 
compo packing is also shown. This is a cheap form of 
metallic packing designed to meet the requirements of any 
type of engine. The existing gland and-neck ring can be 
used, the packing taking the place of the ordinary asbestos. 
It is adjusted by screwing up the gland with the fingers 
only, and adjustment in this manner is said to be 
quite sufficient to enable it to withstand 200 lb. boiler pres- 
sure. Two steam dryers are also exhibited on this stand. 








DUST TRIALS. 


WE need hardly remind our readers that dusf trials were 
instituted by the Royal Automobile Club to encourage manu- 
facturers to improve the design of motor cars with a view to 
reducing to a minimum the dust raised thereby, and also to 
lead to further improvement by observation of many different 
designs under exactly similar circumstances. There can be 
no doubt that with the advent of a motor car which will 
raise practically no dust during its progress, much of the 
present opposition on the part of the public will be removed. 
The 1908 trials will be held on Monday and Tuesday, the 
20th and 21st of July, on the Brooklands Track at Weybridge, 
beginning each morning at 11 o’clock. There will be three 
classes. Class I. for makers’ standard cars, which will be 
strictly limited to the latest standard patterns as sold com- 
mercially. Class II., amateurs’ cars. This will be an inter- 

| club competition for teams of two cars from each club. Each 
car entered must be the bond fide property of a member. The 
award will go to the team of two cars which together give the 
best result. Class III. will include cars especially altered or 
added to in any way for the purpose of lessening dust-raising. 
All these cars will have an ordinary body with at least seat- 
ing accommodation for four people, and in all other respects 
be of ordinary working type. 

The dust track will be 200ft. long and 10ft. wide. It will 
be made up of fine limestone dust—and possibly dry leaves— 

| which will be raked over after each car has passed. The cars 
will run over the course at speeds regulated by an endless 
cord at the side of the track, on which small ribbons will be 
tied, and any car travelling less than the ribbon speed—which 
will be between 20 and 30 miles per hour—may be disqualified. 
Ordinary pneumatic tires must be used in Class I., whilst in 
Class II. the cars will run with the tires regularly used on the 
road. In Class III. the entry form must be accompanied 
by a description of the device or alteration it is proposed to 
use, and the results of any tests already made. Any device 
attached to a car must be removable in order that the car 
| may be tried without it. Only those entries will be accepted 
| which in the opinion of the judges appear likely to lead to 
| useful results. . 
| One paragraph in the regulations is worthy of particular 
| attention. It runs:—‘‘In 1907 the steam cars showed as a 
| class such good results for dustlessness that the committee 
| decided this year the competition should be limited to petrol 
| cars only, many of which left much room for improvement.” 
In order, however, that steam cars may ot tain full public credit 
| for their dustlessness, it has been decided that they ehall run 
| hors concours and be bracketed with the actual competitors. 
There are numerous other minor details published in the 
| regulations which we have just received from the secretary of 
| the Royal Automobile Club. It is to be regretted that there 
is not a special trial in which the same car is run over the 
| course each time with different tires of well-known makes, 


to suit the different purposes for which it may be required. | pressures of steam and water, and for various purposes, | and, of course, the same size. It would be interesting to see 
Samples of these steels are shown. Particular attention | such as steam-hammers, ammonia compressors, turbines, | the relative merits of round and square treads, and the exact 


may be directed to the special cast steel made for turning 


&e. They show also jointing for steam, water, acid, 


' relation the size of tires bears to the amount of dust raised. 
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NEW GOODS YARD AND WAREHOUSE AT | 


GLASGOW. 


TransvorTATION facilities in and around Glasgow have 
lately been considerably improved by the completion of a 
comprehensive scheme upon. which the North British 
Railway Company's engineering departmental staff has 
been engaged for several years past. These works, in- 








































| are given herewith and on page 660—has a length of 





| lower of the former being 14,484 square yards, whilst | 


| traffic to and from these storage floors special accesses | 


the disposal of traders very extensive storage accommo- 
dation. The building—the precise situation of which is 
illustrated in Fig. 3, and of which plans and elevations 


499ft. and a breadth of 315ft., and consists of three floors 
and a basement. The two uppermost floors and the 
basement are reserved for storage purposes, while the 
remaining floor is set apart for the general daily station 
traffic, and has been laid out in the usual way, with 
loading tables and railways for lorries, the rails from 
the yard outside being led into the building alongside 
the loading tables. In all ten pairs of rails enter the 
warehouse, the total length of rails inside the building 
being about 4750ft. There are five double-sided load- 


ing tables, giving accommodation for 160 wagons, and 


having a superficial area of about 3550 square yards. 


The three roadways inside the warehouse represent a 


standing room for the loading and discharging of lorries 
of about 780 yards, whilst their area exceeds an acre. 
The storage accommodation on the two upper floors and 
the basement is on the same liberal lines—the area of the 


that of the ,uppermost is 15,870 square yards, or 
nearly 34 acres. The basement is more extensive, as it 
has been carried beyond the easternmost end of the ware- 
house proper by means of arched vaults under the yard 
sidings. ‘he area of this floor is about 20,590 square 
yards. In order to facilitate the working of the cart 


have been provided, independently of the general station 
accesses. That to the basement is brought in on a 
falling gradient off Duke-street, at the east end of the 


however, is its equipment for the handling of traffic, and 
the unusually large electrical plant which is pro- 
vided with a view tothe rapid and easy disposal of a 
heavy volume of goods. The rails inside the building 
are arranged in sets of three, the two outside roads of 
each set being used for loading purposes, while the centre 
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Fig. 3—-RAILWAY MAP OF GLASGOW 

















| road is used for removing empty wagons from, or feeding 


warehouse; whilst that to the upper floors enters at | loaded wagons on to, the outer roads. As no locomotives 
| the west end, rising from the junction of Duke-street | are permitted inside the warehouse building on account of 
with High-street to the required level, and being | fire risks, special means had to be adopted forthe handling 
continued along inside the north wall of the ware_/| of wagons, and no fewer than thirty electric capstans, each 


house for its full lengthon the level of the lowe 
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volving an outlay largely exceeding half.a million sterling, ; of two upper storage floors. 
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| capable of exerting a pull of 1 ton, or hauling about 100 
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A series of large 


comprise not only the entire reconstruction and con- | openings in these upper floors serves to me light 


siderable extension of the old goods station and terminal | and ventilation over the entire area of the buil 


ing. For 


yard at College, and the establishment on an adjoining | the purposes of comparison it may be said that the total 
site of a new coal yard and depot, but also the widening, | area occupied by the new yard and warehouse is 16 acres | tion. The worm is of hardened steel, and the worm wheel 
for a distance of about two miles, of the approach lines ' as against 12} acres occupied by the old yard and ware- 
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Fig. 1—PLAN OF GOODS WAREHOUSE, YARD, AND COAL DEPOT 


tons on the level at a speed of 250ft. per minute, have 
been laiddown. Each capstan—see Fig. 17—is worked by a 
| 26 E.H.P. motor running at 400 revolutions per minute 
| and driving the capstan head through a worm gear reduc- 


| of phosphor bronze, the whole being enclosed in a com- 








East Elevation. 
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to the new warehouse, that is to say, as far on the, 


Coatbridge line as Parkhead Station. 


From warehouse 





South Elevation (Facing Passenger Portion) 
Fig. 2-GENERAL ELEVATIONS OF BUILDINGS 


house: that in the old shed there were only 2000 square 
At this new | yards of loading table accommodation, as compared with 


goods yard and warehouse—which ranks as amongst | 17,230 square yards provided on the rail level floor of the 
the most commodious and best equipped goods ter- | new warehouse, and that in the old yard outside loading 
mini of any British railway—the North British | bank accommodation was given for fifty-six wagons, but 
Railway Company is now able to deal not only | in the new premises there is similar provision for eighty- 
with the general daily goods traffic, but has also at | one wagons. The outstanding feature of this warehouse, 





West Elevation (From High. Street) 
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plete oil bath. An automatic solenoid brake is fitted on 
the armature shaft, capable of instantly stopping the 
capstan when the current has been cut off. The whole of 
the mechanism is enclosed in a water-tight cast iron box 
fitted with hinged covers and inspection doors. The 
controller, of the capstan type, is worked from the ground 
level by means of a foot plunger. The movement of the 
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wagons from the outer road to the centre road and vice 


versd is effected by means of electric traversers running | 
on rails laid down at right angles to the wagon rails. | 


The wagons are pulled on to the traversers by means of 


fitted with straining and adjusting gear. Suitable means 
are provided to enable the traverser to be readily stopped 
in line with the rails on either side. These traversers are 
capable of carrying loads of-20 tons at a speed of 100ft. 


Fig. 4—SECTION OF WAREHOUSE LOOKING FROM YARD 


the electric capstans one at a time, and traversed across 
to the required road, where they are then run off, the 
traverser thereafter being removed back out of the way. 
Eleven of these machines have been laid down. They 


per minute, and are driven by 10 brake horse-power 
motors running at 400 revolutions per minute. There are 
no fewer than thirteen 30 cwt. and two 3 tons overhead 
revolving cranes, all arranged to work over the ground 


fyyttorseé 


of a travelling gantry, 21ft. 10in. span, from which is sus. 
pended the balanced revolving jib, having a radius of 23¢¢ 
There are hoisting, slueing and travelling motions, each 
worked by aseparate electric motor at the following speeds: 


3 tons Cranes. 

Lifting—3 tons at 50ft. per minute ; motor, 174 EH.P. at 100 
revolutions. 

Slueing—3 tons at 2 revolutions per minute ; motor, 2} K.11,p 
at 670 revolutions. ; 

Travelling—3 tons at 300ft. per minute; motor, 74 E.H.P, at 
625 revolutions. 

30 crt. Cranes. 

Lifting—14 tons at 100ft. per minute ; motor, 174 E.H.P, at 
400 revolutions. - 

Slueing —1} tons at 2°3 revolutions per minute ; motor, 2K. Hp 
at 800 revolutions. , 

_Travelling—14 tons at 360ft. per minute ; motor, 44 E.H.P, at 
650 revolutions. 

The framework of the cranes, including the jib and 
gantry, has been constructed of steel, which gives a strong 
and at the same time a comparatively light crane. The 
jib is connected to the gantry by means of a strong stee] 

| centre pillar, rigidly fixed in the steel centre framing on 
the gantry. The deadweight of the jib is carried on 
a large ball bearing fixed at the bottom of the pillar, 
whilst the horizontal thrust is taken on the rcllerg 
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Fig. 5-PLAN OF BASEMENT 


are of the surface type, 12ft. long exclusive of the ramps, 
and arranged to travel on three lines of rails, as shown 
in Figs. 10 and 18. The traverser frame is constructed 
entirely of steel, and is mounted on nine cast steel 
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floor, and used for loading and discharging railway wagons 
and drays, and for general lifting and transport purposes 
about the various loading platforms. All the crane roads 
are parallel to each other and at right angles to the railway 
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Fig. 7—-PLAN AT RAIL LEVEL 


The driving gear consists of two sets of 
motor 
The 


wheels. 
enclosed worm gears driven direct from the 

and provided with an automatic solenoid brake. 
return pulleys, situated 


Roof Leve/ 


“Limit Switch 


OVERHEAD REVOLVING 


under the opposite platform, are | 


tracks, so that whenever the necessity arises a number of 
cranes may be concentrated on one row of wagons, 
ensuring a rapid discharge with a minimum number of 
cranes. 
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ELECTRICAL CRANE 


Each crane—see Figs, 8, 11, and 14—consists | 


Fig. 6—PLAN OF FIRST FLOOR 


situated at the top of the jib framing. Machine- 
cut spur or level gearing has been used for driving 
each motion, and the whole of the mechanical 
work, including the rollers, shafts and bearings, is 
arranged to permit easy adjustment or renewal. Accom- 
modation for the driver is provided immediately in front 
of the pillar, where he has an uninterrupted view of the 
operations, and is within easy reach of the various con- 
troller handles. Automatic limit switches are placed on 
the lifting and travelling motions. By means of a series 
of trap doors in the loading tables, goods arriving by rail 
for storage in the basement can be readily lowered down 
by the cranes, whilst goods in the basement requiring 
despatch by rail can be similarly dealt with. Facilities 
are also provided on the upper floors for the rapid handling 
of goods by means of electric transporters travelling on 
runway girders suspended from the roof girders. The 
loads are lifted from the railway trucks in the loading 
way through wells in the floors, and are distributed by 
the transporters over the area of the floor covered by the 
respective tracks. Each track is 280ft. long. There are 
four of these transporters for each floor, each capable 
of lifting 80 cwt.—see Fig.16. The hoisting speed under 
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Fig. 9—-PLAN OF SECOND FLOOR 
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full load is 100ft. per minute, accelerating to about double 
this speed for light loads, and the travelling speed is 350ft. 
| per minute. The height of lift for the transporters on the 
| first floor is 34ft., and for those on the second floor 50ft. 
The motors are of the totally enclosed series-wound type, 
| of 17 and 2 horse-power respectively. The rating is for 
/one hour, with a rise of temperature not exceeding 
| 40 deg. Cent. They are capable of withstanding an over- 
load test of 25 per cent. for fifteen minutes. The con- 
| trollers are of the tramway type, each provided with a 
| separate external resistance. The transporters are 
| under the control of a driver, who is accommodated in a 
| small cage attached toone end of the transporter frame- 
work, An emergency switch is provided in each driver's 
cage. The framework of the transporters consists of 
rolled steel channels and angles, and the whole is riveted 
together to form a rigid body on which are mounted the 
motors and gear. The hoisting motion is fitted with the 
Royce patented automatic governor lowering gear, 4 
safety device by which the speed of lowering of all loads 
is automatically prevented from exceeding a safe limit, 
and which thus provides an additional safeguard in the 
event.of an accident occurring to the solenoid brake, as 
the load cannot descend at an unsafe speed. An automatic 
| electrical solenoid brake is provided on the first motion 
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shaft of the hoisting motion. The normal position of the 
brake is always “ on,” and itis released only when the motor 
is started. The brake band is of special chain block pattern 
brought into operation by a lever connected to the brake 
coils. An oil dashpot is provided for the brake to regu- 
late its rate of application. A special hand release device 
is provided for the brake by which it can be released by 
hand by the driver from the cage, and loads lowered by | 
gravity and without the expenditure of current. The | 
hoisting motion is fitted with an overwinding safeguard, 
consisting of a striker rod connected to a circuit breaker, | 
by which, in the event of the load being lifted too high, 

the current circuit is broken and the hoisting motor thus 

stopped, and the brake applied. A further safeguard is 


provided by fitting one of the wheels on the hoisting | 


motion with a special slipper device, which permits of 
the hook being lifted against a dead stop on the trans- 
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Fig. 1O—WAGON TRAVERSER 


porter framework, although at the same time it pre- 
vents any overload on either the hoisting motor or 
vearing. If the load on the teeth of a wheel fitted with 
this slipper device exceeds the normal, the outer rim slips 
independently of the hub, and so intercepts the overload. 
The device can be set so that the wheel will slip at any 
required amount. It will thus be seen that if the hook 
when being lifted catches in the side of the wells in the 
floor, no damage to any part of the transporter results. 
This device is fitted also on the travelling motion, so 
that in the event of the transporter getting “jammed” 
through any cause, the motor and gearing will not be 
damaged by overload. 

To prevent the overrunning of the transporters 
a circuit breaker is used which is actuated by stops fixed 
at each end of the tracks at a safe distance from the end. 
The circuit breaker is fixed immediately over the driver's 
cage, so that after overrunning it can be re-set by the 





twisting make. The hook is fitted with ball swivel so that | capable of independently holding the full load. The dead 


| the load can be rotated without twisting the falls of rope. | weight.of the cage is partly counterbalanced by cast iron 


Six jiggers, or short-travel transporters, also of 30 cwt. | weights, which run in separate guides fixed in the shaft. 
capacity—see Fig. 15—are provided on the uppermost | The controllers, which are of the special lift type, can be 
floor, which are so placed as to command the roadway on | worked from the cage in any position. 


| the floor below along the north side of the warehouse| The warehouse building is well adapted for a 


through trap doors in the floor, while the three remaining | large general freight business, and the structural work 
are placed in outside walls on the south side of the | being all of steel, and the tloors constructed of concrete, 
building, and may be used for raising goods from the yard | the danger of fire has been minimised. As a precau- 


| to either floor, and conversely. The general design of | 


the jigger is similar to that of the transporters, with | 
the’ exception that the controllers are fixed on the | 
warehouse floor near each track, and the driver's cage is 
thereby dispensed with. Furthermore, the travel of each | 
jigger is only 10ft., and the height of lift is 50ft. The 
hoisting speed for the full load of 30 ewt. is 100ft. per 
minute, and the travelling speed 200ft. per minute. The 
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motors are similar in size to those in use on the trans- 
porters. All the various “ Royce” features are provided, 
including governor, lowering gear, overwinding safeguard 
—combined circuit breaker and slipper wheel—over- 
running safeguard, automatic electrical brakes for hoist- 
ing and travelling, hand release for the hoisting brake, 
machine-cut gearing, kc. &c. In addition to these 
appliances, nine electric hoists, each of 30 ewt. capa- 
city, have also been provided—four at the west and 
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Fig. 13—30-CWT. ELECTRIC LIFT 


five at the east end of the building—and are available 
for use on all the floors, communicating direct with the 
loading tables on the rail floor. Two other hoists—Fig. 13— 
of the same capacity have been added for the use of 
the portion of the basement lying to the east of the 
building proper under the yard, and they communicate 
direct with two loading tables provided with special 
siding accommodation, apart altogether from the ware- 
house tables and sidings. 


tionary measure, however, a complete system of hydrants 
with hoses and nozzles complete has been fitted through- 
out the building, and there is a liberal supply of water 
buckets and chemical fire extinguishers to deal with 
such outbreaks. In addition to the warehouse, which is 
the outstanding feature of this improvement scheme, 
extensive facilities have been provided by the North 
British Railway Company in the yard for dealing with 
other than warehouse traffic. 














Fig. 11—30-CWT. OVERHEAD REVOLVING ELECTRIC CRANE Fig. 12—GOLIATH CRANE 





driver and the machine re-started. The travelling motion 
is also fitted with an automatic electrical solenoid brake 
similar in design to the hoisting brake but of smaller 
power. The travelling wheels are of cast steel, double- 
flanged and turned on their treads to exact diameters. 
They are brass bushed for running on hard steel pins. 
Four wheels are used, two of which are positively driven 
so as to ensure an equal drive. The hoisting barrel is 
machine-grooved with special grooves, and in order to 
keep the hook in a central position throughout the lift, 
two falls of rope are used, the rope being of special non- 


All these lifts are arranged to carry the maximum load| To the south of the warehouse—see Fig. 1—lies the 
at a speed of 150ft. per minute, and they are each driven | general loading bank, capable of accommodating more 
by 26 E.H.P. motors running at 400 revolutions per | than sixty wagons at one time. A considerable portion 
minute. The cages are steel framed, lined with timber, | of this bank is roofed over, so that it forms to all intents 
and kept in position by suitable guides fixed to the sides | and purposes a useful extension of the warehouse proper. 
of the lift shaft. Automatic safety gear is provided, and | Close by a 40-ton “Goliath ” electric travelling crane has 
so arranged that, in the event of the lifting rope breaking, | been provided for dealing with heavy machinery and 
the cage will be safely held in the guides. The lifting | special loads, while small loads, requiring the use of crane 
gear is driven through machine cut spur gear, and is pro- | power, are handled by means of hand cranes in the yard, 
vided with an automatic solenoid brake, also a mechanical | and the capacity of which varies from 5 tons downwards. 
brake to control the lowering speed, either brake being | The “ Goliath” crane is of the four-motor type, with a 
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span of 50ft. The height from the floor to the underside | 
of the crane girders is 22ft., and the length of track 200ft. 
The hoisting speed with the full load of 40 tons is 7ft. | 
per minute, accelerating to 14ft. for light loads; and the 
hoisting speed on the auxiliary barrel for 6 tons is at the | 
rate of 50ft. per minute. The‘travelling speed _for_the full 


Fig. 14—30-CWT. OVERHEAD REVOLVING ELEC 


load is 150ft. per minute, and the traversing speed 100ft. 
per minute. Both hoisting motors are of 31} horse-power, | 
while the travelling and traversing motors are of 21 and 
63 horse-power respectively. The full load speed of all 
the motors’is 400 revolutions per minute. The special 


| tions. 
| and channels riveted together rigidly, and arranged to 

















Fig. 15—30-CWT. ELECTRIC JIGGER 
feature of the crane, as will be noted from Fig. 12, is that | 
it is provided with one leg only, the other end of the crane | 
being carried on an end carriage similar to what is | 
adopted for an ordinary overhead travelling crane. The | 
crane is driven by a motor fixed in the centre of the span 


Fig. 16 -30-CWT. TRANSPORTER 


of the crane girders, thus giving an equal driving power 
at each end. The bottom travelling carriage is connected 
to the cross shaft by means of cast steel bevel gearing 
enclosed by cast iron covers. 


The travelling wheels | 


turned on their treads to exact diameters. The axles 
are of high carbon steel, ground true to micrometer 
gauge where fitting in bearings, and the bearings 
are of the “Royce” improved roller type. The main 
girders are of the double web box type, 4ft. 3in. deep by 
18in. wide in the flanges. The factor of safety is ten to 
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one, A timber platform is provided on one side of the 
crane, access to which is gained from the floor by means 
of a ladder fixed on the Goliath leg. The crab 
covered with a galvanised sheet covering, provided with 
windows at the sides and ends, so as to give the driver a 
complete view of the rails and of all the crane opera- 
The crab framework consists of mild steel plates 


carry the motors and gearing. Both the hoisting motions 


are fitted with governor lowering gear, over winding | 


safeguards, automatic electrical brakes, and hand release 
to allow of loads being lowered without curreut. 


The barrel spur wheels are fixed direct on the barrels to | 


avoid torsion in the barrel shafts or driving through keys. 
The shafts are of ‘4 carbon steel throughout, ground 
true where fitting in bearings, and the bearings of the 
swivelling type, made of gun-metal, and fitted 
with Stauffer grease lubricators. The gears are of steel 
and are machine cut throughout. The pinions, where 
possible, are forged solid on their shafts, to avoid trouble 
with the slacking back of keys. The runner wheels are 
of cast steel, and the axles are fitted with roller 





Fig. 17—ELECTRIC CAPSTAN 


bearings. The crane has been successfully tested with 
| a load of 50 tons. 


At the east end of the yard has been provided a shed | 
resulting mixture as possible the operation must not be 


for the accommodation of potato traffic, capable of hold- 
| ing about forty wagons and having ample loading table 
| space for the handling and sorting of the vegetables, and 
| to which special access is given by an entrance from 
| Hunter-street—see Fig. 1. In order that the new yard 
| and warehouse may be reserved exclusively for merchan- 


is | 


supervision the various machines were constructed, 
With the exception of the eight 30-cwt. transporters, the 
six 80-cwt. jiggers, and the 40-ton overhead “Goliath” 
crane, which were provided by Messrs. Royce, Limited 
of Trafford Park, Manchester, the electrical equipment ag 
the new warehouse buildings, including the revolving 





Fig. 1B—-WAGON TRAVERSER 


cranes, capstans, 30-cwt. lifts, and wagon traversers, was 
constructed by Messrs. Cowans, Sheldon and Company, 
Limited, of Carlisle. 





|THE COMMERCIAL PRODUCTION OF OXYGEN. 


In our issue of June 5th last we gave under the head- 
ing of “ Legal Intelligence” a summary of a judgment 
given by the Court of Appeal in a case brought by the 
British Liquid Air Company against the British Oxygen 
Company, Limited. We have already dealt with the 
legal side of the case, and we do not propose to go 
further into this aspect of the matter, but the judgment 
of Lord Justice Fletcher Moulton was partly a dis- 
sertation on the history and practice of the production 
of oxygen from the air by mechanical means, and a sum- 
mary cannot fail to be of interest to our readers. The 
judgment is, unfortunately, too long to reprint in full, 
but we propose to place before our readers in condensed 
form its salient features. 

Before dealing with the facts of the case, Lord Justice 
Moulton referred to certain words and phrases which were 
of frequent occurrence in the evidence and arguments, 
and about which he thought there had been some 
unnecessary confusion. These phrases were “ partial 
evaporation,” “ fractional evaporation,” and “ fractional 
distillation.” His Lordship explained that evaporation 
was, of course, the change of liquid into vapour ; that is 
from the liquid into the gaseous form. Distillation, 


| etymologically, was the separation or recalling of the liquid 
| from the form of vapour to its original state by means of 


| condensation. 


By usage, however, distillation had come 


| to mean the whole operation of evaporation and subse- 


quent condensation. When the liquid operated on is a 


| mixture of components differing in volatility, the more 


volatile component will be the more easily evaporated, 


| and the resulting vapour will be richer in it than was the 


| original mixture. 


If, then, this vapour be condensed, the 


| resulting liquid will still be a mixture of the two original 
| components, but will be much richer in the more volatile 


| component than the initial mixture. 


“ fractional evaporation” followed by condensation. 


This operation is 
known as “fractional distillation,” and it is effected by 
It 


is evident, however, that the original liquid gets weaker 


| and weaker in the more volatile component as the opera- 


dise, the mineral traffic, formerly dealt with at College, | 


| has been withdrawn, and now finds extended accommo- 


| dation in an entirely new yard, known as “ Barracks | 


| Yard,” as it occupies the site of the old barracks. Public 


|entrance to this yard is by way of Gallowgate—see | 


| Fig. 1. This scheme for the improvement of its goods 
terminal facilities in the city of Glasgow has been in hand 
by the North British Company for some thirty years 
—more or less—as the land to the old college ware- 
house and facing Duke-street now taken up with the new 
building was acquired as long ago as 1875. An actual 
commencement with the new warehouse yard and build- 
| ing was made in January, 1904, andthe work has been 


tion is continued, and if it is desired to get as strong a 


pushed too far, or, in other words, the original liquid must 
only be partially evaporated. “ Partial evaporation,” 


| therefore, is practically synonymous with “ fractional 


evaporation” when it is used in connection with the 
process of distillation. 

His Lordship further went on to explain that during 
the progress of the case considerable confusion had 
arisen through the use of the word “ pure ” as applied to 
gases separated by the various types of apparatus under 
consideration. This was not to be wondered at. The 
apparatuses in question were producing on a commercial 
scale a product which was sufficiently free from admixture 


| to be practically and commercially equivalent to the 


chemically pure article. Of course, for scientific reasons, 
absolute purity could not be looked for with any such 


| processes as those involved, and from the evidence his 


| tractors, of Glasgow, to the designs and under the super- | 


| vision of Mr. Jas. Bell, of Edinburgh, the chief engineer | 


|of the North British Railway Company. So far as the 


| Lordship had come to the conclusion that 98 per cent. 
was the purity which could be obtained by careful work- 


| carried out by Messrs. Robt. McAlpine and Sons, con. | ing, and this should be borne in mind whenever the word 


“pure” is applied to such products. : 
The subject matter of the inventions with which the 
case dealt were of the greatest interest. They related, 


electrical plant in the yard and warehouse is concerned, | said Lord Justice Moulton, to the first commercial app i- 


are of rolled wrought steel, and have a diameter of | the details were worked out by Mr. A. W. Stewart, | cation of the scientific advance that has been made 
89in, They are forced on their axles under pressure, and | M.I.E.E., of West Regent-street, Glasgow, under whose | during the last quarter of a century in obtaining extreme 
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cold. The names which occurred in the evidence were 
of those who were the pioneers in’ this advance—Raoul 
Pictet, Cailletet, Dewar, and Linde. The first two shared 
the honour of being the first to liquefy air; Dewar was 
the first to obtain liquid air in substantial quantities, and 
was the first to liquefy hydrogen ; Linde, by his inven- 
tions of 1895 and 1902, had made what seemed to him— 
the judge—to be the two most important contributions 
to the practical utilisation of these low temigerataree: It 
had been long known that when compressed air was used 
to do external work there was a great fall in temperature. 
It had also been shown by Sir William Thomson and 
Mr. Joule that if compressed air were allowed to expand 
without doing external work there was some fall of tem- 
due to the fact that internal work must be done 
in such expansion, I inde was the first to recognise 
that this cooling effect increased very rapidly as 
the temperature fell, and he used it to make a 
most practical and_ effective air-liquefying apparatus. 
Air was compressed to a very considerable pressure. 
This raised its temperature. It was then cooled 
by letting it flow through coils immersed in water. 
¢ was then passed through the inner pipe of a coil of 
double metal piping, that is, a coil constructed of a pipe 
which itself contained an inner metal pipe having the 
same central line. This double pipe at its further end 
communicated with a closed vessel, the end of the outer 
pipe opening freely into it, but the end of the inner pipe 
being provided with a stop-cock to regulate the rate of 
escape of the compressed air into the closed vessel. The 
other end of the outer pipe communicated freely with the 
atmosphere. On its admission into the closed vessel the 
compressed air expanded and fell in temperature. As it 
passed away to the atmosphere through the outer tube it 
cooled the air in the inner tube. This cooling of the 
compressed air caused the cooling effect of its expansion 
to become greater. The refrigerating effect continued to 
increase until at length the cold became so intense that a 
portion of the incoming air liquefied and collected in the 
vessel. He thus obtained a continuous process for pro- 
ducing intense cold, and thereby liquefying gases by 
“counter-current-interchangers ""—as the arrangement is 
called—which process is of great practical value. 

Linde, however, did not only aim at the production of liquid 
air, for which there is no great commercial demand. What 
he did hope to do was to obtain substantially pure oxygen 
from the liquid so produced. In this he relied on the fact 
that nitrogen is more volatile than oxygen, and hoped 
that it would volatilise more quickly than the oxygen, till 
practically all of it was gone and only oxygen remained. 
His Lordship thought that when Linde took out his 1895 
patent he overrated the efficiency of this method. It is 
quite practicable to get a richness of, say, 60 per cent. of 


perature, 





Fig. 1 


oxygen in this way, but when the process is carried further 
so much oxygen itself comes off that by the time the re- 
quired purity is attained so little “ pure” oxygen remains 
as to render the process useless for commercial purposes. 
His 1902 patent, however, which had since been acquired 
by the defendants, enabled him to manufacture success- 
fully and commercially substantially pure oxygen. His 
Lordship then proceeded to discuss this patent, which is 
No. 14,111 of 1902, and his remarks will be made clearer 
by the aid of the drawing attached to the complete speci- 
fication, which we reproduce herewith in Fig. 1. It was 
explained that Linde conducted his compressed air cooled 
by counter-current interchangers to the lower chamber of 
the vessel s. This lower chamber is separated from the 
upper part of the vessel by a tube plate forming the sup- 
port for numerous metal tubes, which are closed at their 
upper ends—so that there is a flow of air into but not 
through them—and which project into the upper portion 
of the vessel s. This upper portion is full of a liquid 
which contains about 98 per cent. oxygen and 2 per cent. 
nitrogen. This liquid is practically at atmospheric pres- 
sure because the vessel is open at the top and the space 
in which it is enclosed is in free communication with the 
atmosphere through the outer coil of the counter-current 
interchanger, the coils of which are arranged to form 
close walls round the space in which the vessel s is 
situated, so that it is insulated from the air and surround- 








ing objects, and can be kept at a sufficiently low tempera- 
ture to permit the mixture in it to remain liquid. 

The action of the apparatus is as follows:—The com- 
pressed and cooled air enters, as has been said, into the 
bottom part of the vessel s, and in doing so fills the tubes 
above referred to. These being surrounded by liquid 
oxygen at atmospheric pressure, a temperature is produced 
which is sufficiently low to liquefy the air in them, and the 
resulting liquid falls down into the receptacle below the 
tubes. As time goes on such a quantity of liquid collects 
that it is foreed by the pressure of the incoming air up the 
pipe on the right-hand side, which is provided with a stop- 
cock, and which communicates with the top of r. This 
is what is known as a rectifying column, and it contains 
a quantity of glass balls. The liquefied air, which, it will 
be remembered, has already had its temperature reduced 
to that of boiling oxygen in the bottom of the vessel s, as 
it is delivered at the top of the rectifying column 7, sud- 
denly has its pressure reduced to that of the atmosphere. 
It is accordingly very much cooled. and in this condition 
it falls down among the glass balls, up through which 
there is continually rising the vapour of the practically 
pure oxygen contained in the upper part of the 
vessel s. The consequence is that the comparatively 
warm oxygen vapours, which start at a temperature 
of about 91 deg. absolute, meet the cold liquid air, 
which starts at a temperature of about 78 deg. absolute, 
and as the two meet among the glass balls “ an infinitude 
of small partial evaporations take place, in all of which 
the more volatile element nitrogen has the preference 
and rises as a gas, and the less volatile oxygen condenses 




































































and falls as a liquid.” The consequence is that most of 
the nitrogen escapes, carr) ing with it a small proportion of 
oxygen, and by the time the oxygen reaches the vessel s 
it has got rid of all but about 2 per cent. of its nitrogen. 
As a result the strength of the liquid oxygen in s, though 
the amount of the liquid is continually increasing, 
remains at about 98 per cent. when the apparatus is in 
full work. The vessel s overflows into the vessel ¢, and 
the gas evaporated from that vessel is commercial oxygen. 

When dealing with the novelty of employing a rectify- 
ing column in the process of separating oxygen from a 
mixture of oxygen and nitrogen, Lord Justice Moulton 
thought it was not a mere transplanting an old device to 
another soil more or less analogous, but that there had to 
be inventive preparation of that soil before successful 
transplantation could take place at all. His reasons for 
this view were given at some length, but we need only 
say that in his opinion Linde had made the entering 
stream of compressed and cooled air play the double réle 
of the boiler fire and cold wash in the Coffey still. He 
had done this by availing himself of the intense volatility 
of the materials with which he was dealing, which enabled 
him to make them, change their state by variations of 
both pressure and temperature. So far from his success 
being due to the new circumstances being analogous- to 
those of the Coffey still, he—Lord Justice Moulton —con- 
sidered that Linde’s invention was based on their being 
different. He had succeeded not only in spite of these 
differences, but because of them. To say that no inven- 
tion was required to achieve this was to his—the judge’s 
—amind absurd. 





His Lordship then proceeded to compare the defendants. 





machine, as described above, with that*of ‘the plaintiffs” 
For this purpose he turned to a drawing marked W.R. 1, 
which we reproduce in Fig. 2. In the plaintiffs’ process 
the compressed air enters at A, after having been cooled 
by the emergent gases in counter-current interchangers 
as in Linde’s invention. These interchangers are not 
shown in the engraving, but are admitted to be essential 
to the working of the machine. The plaintiffs thus make 
use of the first three essentials described in Linde’s 
patent. The cooled and compressed air is led into 
the lower chamber of a vessel K, corresponding to 
the vessel s in Linde’s apparatus both in position 
and function. This lower chamber is separated from 
the upper part of the vessel by a tube plate forming 
the support for numerous metal tubes which project into 
the upper chamber of the vessel E. There is thus a flow 
into these tubes but not through them. The upper por- 
tion of K is an open vessel which contains practicaily 
pure oxygen at atmospheric pressure, and this oxygen is 
evaporated by the latent heat of the compressed air 
which passes through the walls of the tubes immersed in 
the liquid. All this is precisely the same as in Linde’s 
apparatus. The only peculiarity to be found in the plain- 
tiffs mode of performing this operation as contrasted with 
that shown in Linde’s specification is that the tubes in 
the plaintiff's machine are diagrammatically in the form of 
an inverted U and are not straight. This change in the 
shape of the tubes does not affect the condensation 
which goes on therein, but it affects the collec- 
tion of the condensed liquid. In the defendants’ 
apparatus the whole of the condensed liquid runs 
back into the receptacle beneath the entrance to the 
tubes, and collects there. As shown in Fig. 2—the 
plaintiffs’ apparatus—the condensed liquid that is formed 
in the first half of each tube, that is, in the ascending leg 
of the inverted U, falls back into the receptacle F beneath 
the entrance to the tubes, but that which is formed in 
the descending leg of the U falls to the further end of the 
tube into a corresponding receptacle placed there to 
receive it,and which constitutes the termination of the tube, 
so as to make it a closed tube so far as the passage of the 
entering air is concerned. Both the liquids in E and F 
contain mixtures of oxygen and nitrogen, but of varying 
strengths, that in F being the stronger as regards per- 
centage of oxygen. 

Having thus procured their liquefied mixtures, the plain- 
tiffs proceed to separate the oxygen from them. For this 
purpose they use a rectifier just as Linde does. The two 
mixtures of nitrogen and oxygen are forced by the air 
pressure to different elevations in this rectifier, the weaker, 
as might be expected, being taken to the higher level. This 
is the only difference, his Lordship explained, and he 
stigmatised it as “‘a mere common-place in the use of 
rectifying apparatus.” In his opinion, therefore, the 
plaintiffs’ machine is a clear infringement of the defend- 
ants’ patent, for it operates by possessing the three 
essentials of Linde’s invention, set out as such in his 
specification :—(1) It cools the air to be condensed by 
causing it to flow in the contrary direction to that of the 
evaporation products; (2) it then causes the same to 
transmit its heat.to the evaporating liquid; and (3) it 
then causes the vapours produced in the distilling appa- 
ratus to flow upwards through the liquid air flowing 
downwards in a stratified manner. ‘“ Every word of this 
description,” he said, “ applies to the plaintiffs’ machine 
just as aptly and just as completely as it does to that 
shown and claimed in the defendants’ patent. . . . 
except by the introduction of the inverted U tubes, 
which effect a temporary bifurcation of the stream passing 
through the machine, the plaintiffs’ machine does not 
appear to me to differ in any material respect from that 
shown in Linde’s patent.” This point—the splitting up 
of the evaporated air—was discussed at some length; 
but we need not deal further with the matter. 








THE CENSUS OF PRODUCTION. 
(From our Manchester Representative.) 


THE necessity for some system of ascertaining with 
reasonable accuracy the extent and value of the produc- 
tions of a great manufacturing country like our own has 
long been felt. - Hitherto the principal statistics of the 
United Kingdom which throw any light upon the state 
of trade have been those issued by the Home-office, the 
Board of Trade, the Board of Agriculture and Fisheries, 
and the Commissioners of Customs. None of these, how- 
ever, supplies information as to the real state of industry 
and internal trade of the country. The most important 
Home-office statistics relate to the output and value of 
the minerals raised, and these are issued annually. The 
collection of them is authorised under three Acts, 7.e., 
the Coal Mines Regulation Act, 1887, the Metalliferous 
Mines Regulation Act, 1875 and the Quarries Act, 1894. 
Under all these a return is required of, amongst other 
things, the quantity of minerals wrought. This is, how- 
ever, supplemented by a large amount of voluntary 
information of great value. For instance, in the case of 
coal tables are given showing the. quantities raised, the 
total value at the pit’s mouth, and the average price for 
each county and coalfield. . There are also furnished ‘par- 
ticulars as to amounts of other minerals, such as iron- 
stone and fire-clay, raised from coal mines. For pig iron 
details are supplied of the number of works in operation, 
the number of furnaces built, the average number in 
blast, the quantity of pig iron made, and the tons of coal 
used in each county. Moreover, a table is given showing 
the total number of furnaces and average number in 
blast at each individual works. The statistics cover all 
minerals. 

The Board of Trade issue annual statements of the 
navigation and shipping of the United Kingdom. These 
supply figures relating to shipbuilding for the- merchant 
service, and are collected with other statistics.as to pro- 
duction in the “ Annual Abstract of Labour Statistics.” 
From these statements the tonnage launched in each 
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district for the merchant service and British and foreign 
navies, and in each dockyard or district for the Admiralty, 
the total tonnage of sailing and steamships are obtain- 
able. Annual returns are published showing all authorised 
gas undertakings under local authorities and otherwise, 
the tons of coal carbonised, and cubic feet of gas made. 
But, strange to say, the Board of Trade seems to have 
lost sight of electricity supply undertakings. The pro- 
duction of steel ingots and puddled iron bars given in the 
“Annual Abstract of Labour Statistics” is supplied by the 
British Tron Trade Association. The consumption of 
raw cotton and wool is based on reports issued by private 
but trustworthy enterprise. 

The Board of Agriculture and Fisheries supply statistics 
of production of the principal crops, the yield per acre 
being assessed by estimation as the result of special 
inquiries in over 13,000 parishes. These estimates are 
collated with the parochial areas returned voluntarily 
under each crop, and the total yield is thus broadly 
obtained. The crops returned include wheat, barley, oats, 
beans, peas, potatoes, turnips, hay, and hops. The 
statistics relating to animals include returns of numbers 
and value of cattle, sheep, and pigs, and of the supplies 
at the leading markets. The Sea Fishery Reports issued 
by the Board of Agriculture give the quantities and values 
of each kind of fish landed. The annual reports of the 
Commissioners of Customs give the production of beer, 
wines, and spirits. From the above it will be seen that 
there is scope for some well-organised but non-inquisitorial 
system of arriving at the amount and value of the output 
of the chief manufacturing trades. 

It may be interesting to our readers to know what steps 
our Colonies and the United States have taken to 
ascertain, for State purposes, the extent of their own 
manufacturing industries. For much of the following 
information on the subject we are indebted to Mr. G. 
Udny Yule. who contributed a paper on “Statistics of 
Production” last year to the “ Proceedings” of the Royal 
Statistical Society. The States of Australasia collect 
annual statistics relating to agriculture, mining, and 
manufactures. With regard to manufacturers, however, 
Mr. Yule remarks the “necessity of not disclosing details 
as regards individual businesses imposes considerable 
restrictions on the scope of publication for single indus- 
tries.” In New South Wales an Industrial Census Act 
was passedin 1891, and the census was further established 
by an Act of 1901. By the authority of these Acts the 
Statistical Department may ask for any information which 
it requires, provided that the forms used are approved by 
the responsible minister and gazetted. Collectors call 
every year at every holding, mine, or factory, and as 
demonstrating the freedom with which information is said 
to be given, we learn that no prosecution has been neces- 
sary since the Acts have been in operation. 

When a person from whom information is required is 
ignorant and unable to make up his returns, the collector 
or experts of the department are required to help him. 
The “Statistical Register” gives tables showing in all 
industries the number of establishments, hands employed, 
wages paid, power consumed, and value of machinery and 
plant. Details are given of the amount of production 
for the more important individual manufactures, such as 
soap, candles, bricks, flour, beer, sugar, textiles, gas, and 
a table is included showing the total value of materials 
used and of goods manufactured in each of nineteen 
classes. Establishments in which no machinery is used 
are not included in the report, unless at least four persons 
are employed in them. In the mineral statistics the 
quantity and value of the output of gold, silver, coal, and 
the principal minerals are given, together with the value 
of the machinery and plant. In Victoria the statistics 
are very similar to those of New South Wales. In 
Queensland statistics relating to manufactories have been 
taken since 1892. Figures are given for the number of 
factories and hands employed, value of machinery and 
plant, and output of certain manufactures of the State. 
In South Australia the returns are not so systematic. 
Under the heading of manufactories, the power used and 
the number of hands employed only are given. In 
Western Australia a more systematic system somewhat 
on the lines of New South Wales has been adopted. 

In Tasmania figures are given showing the number of 
factories using or not using machinery, the average 
number of persons employed under several heads, the 
horse-power and kind of prime movers, the approximate 
value of land and buildings, plant and machinery, and 
the amount paid in salaries and wages. Data concerning 
output are given for the aggregate of sawmills, brickyards 
and potteries, tanneries, «c., flour mills, woollen mills, &c. 
In New Zealand every five years, at the census, particulars 
of factories and works are collected. A factory is held to 
be a concern in which two or more persons work together 
in making articles for sale wholesale or retail with or 
without the aid of machinery. In all the principal 
industries reports are made of the number of establish- 
ments, hands employed, wages paid, horse-power, value 
of materials used, value of manufactures and produce, 
including repairs, and approximate value of land, buildings, 
machinery and plant. 

In the United States the census dates back to 1790, and 
has been made of a more searching nature from time to 
time. For the twelfth census in 1900 a census office was 
established. The inquiries of the census, besides relating 
to population, mortality, and products of agriculture, also 
include manufacturing and mechanical establishments. 
Section 7 of the Act states that “the schedules of 
inguiries relating to the products of manufacturing and 
mechanical establishments shall embrace the name and 
location of each establishment; character of organisation ; 
whether individual, co-operative or other form; date of 
commencement of operations; character of business or 
kind of goods manufactured; amount of capital 
invested; number of proprietors, firm members, co- 
partners, or officers, and the amount of their salaries ; 
number of employés, and the amount of their wages; 
quantity and cost of materials used in manufactures ; 
amount of miscellaneous expenses; quantity and value 





of products; time in operation during the census year; 
character and quantity of power used; and character and 
number of machines used.” 

In Section 7 of this Act it is also provided that “ when- 
ever he shall deem it expedient the director of the census 
may withhold the schedules for said manufacturing and 
mechanical statistics from the enumerators . and 
may charge the collection of these statistics upon special 
agents, to be employed without respect to locality.” It 
is by no means surprising to learn that the collection of 
manufacturing statistics is attended by peculiar diffi- 
culties which have been greatly augmented by the general 
increase in the size and complexity of individual establish- 
ments. At the 1900 census the number of cities and 
towns canvassed by 1891 special agents was 1340. The 
cities and towns thus dealt with are said to have fur- 
nished more than half of all the schedules tabulated in 
the census of manufactures— 350,000 out of 640,000—and 
the establishments covered by these schedules repre- 
sented 79 per cent. of the capital invested in manufac- 
turing and 81 per cent. of the total value of products. 
The difficulties of procuring statistics were further multi- 
plied by the fact that many of the combined firms had 
plants in different States or in different counties or cities 
of the same State, and did not keep distinct accounts 
for each establishment. In such cases the outputs of the 
separate plants had to be estimated in order to credit 
each locality with its proper output. As regards capital, 
too much trouble was met with in inducing managers of 
such combinations to make returns in conformity with 
the schedules of inquiry. 

The main headings of the schedules are given below :— 


Average number of wage earners and total wages. 


~ Children. 
Under 16 
years. 


| Men. | Women. 
Total. | 16 years and | 16 years and 


States and 
territories 


Average 
J 


Miscellaneous expenses. 


Taxes, not 
including 
internal 
revenue. 


a Contract 
interest, kc. | work, 


Rent of 


Total. works. 


Cost of meterials used. 


ng 


Principal materials. 


Aggregate. 
Purchased in 
raw state. 
Purchased in 
partially manu- 
factured form 
(including all 
other materials). 
Rent of power 
and heat. 
Mill supplies. 
Products (ineludi 
Custom work 
and repairing). 


It will be seen from the foregoing that whilst the 
questions asked are very far-reaching, they can be 
accurately answered by those who are willing to do so 
without much trouble. A good idea of the amount 
of work involved in the accumulation of such a 
mass of material can be gathered from the fact that the 
reports on the census of manufactures fill four large 
quarto volumes of about 1000 pages each. 

The Census of Canada includes a comprehensive census 
of production and is decennial. In the 1901 census the 
instructions to enumeraters provided that “no manu- 
facturing establishment or factory will be recognised for 
census purposes which does not employ at least five 
persons, either in the establishment itself or as piece- 
workers employed out of it,” with the exception that the 
limitation does not apply to cheese and butter factories, 
or to certain mineral products, in which industries large 
operations may be carried on with less than five 
employés. In factories information is sought as to (1) 
values of real estate, plant, and working capital; 
(2) salaries and wages of persons employed; (3) 
working time of employés, including aggregate num- 
ber of days worked, average number of hours that 
operatives are employed in the week, and number 
of months in the year that the establishment is 
kept in operation; (4) miscellaneous expenses, includ- 
ing rent of works, offices, power and heat, fuel, light, 
taxes, interest, and contract work; (5) cost of materials 
and value of products; (6) mechanical power employed. 
The schedules used were approved and endorsed by the 
Canadian Manufacturers’ Association, which issued a 
circular letter to manufacturers urging the importance 
of supplying accurate information on the manufacturing 
industries of Canada. The Association also urged upon 
the Government the desirability of appointing special 
agents for the census of manufactures. Such special 
agents were employed in the larger and more important 
centres of industry, but elsewhere the work was done by 
the regular enumerators. The following are some of the 
table headings of the schedules issued to manufacturers :— 


TABLE I1.—Fixed and Working Capital. 


Total 
capital. 


ments 


(number). 


Province. | 


Establish- 
Buildings. 
Machinery 
and motive 
ype wer. 
Tools and 
implements. 








TABLE II.—Persons Employed on Salaries, 


Salaried officers, managers, 
salesmen, &c. 


| Owners and 
| firm members. 
Province. |—~— 
| Men 
(No.) 


Women 


en tos. pet d 
Salaries. (No.) Salaries, 


Salaries. Ne) 


TABLE II1,—Persons Employed on Wages. 


| Out of 
establish. 
ments, 


In establishments. 


{ 
| 


Province. 


Men 
16 years 
and over. | 
Wages. 
Women 
16 years 
__ and over. 
Wages. 


Children 
under 16. 
workers. 


TABLE V.—Working Time of Wage Earners. 


Aggregate working days in 


year of | Average 


__| hours and 
working 
time 
per week, 


Children 
under 16. 


» ot rey eta Br ac a eb 
Province. Men Women 
| 16 years | 16 years 
| and over. and over. 


TABLE X1I.—Cost of Materials and Vulue of Products. 


Total cost 


icts, 


Province. 


tured 
_materials, 
tured. 
Total 
pr od: 


manufac- 


materials, 
Partly 

materials. 
Goods 
Custom 

work and 
repairs. 


manufac- 


The power employed is classified under steam, gas, 
gasoline, water, electric, &c., and the number of motors 
and the total horse-power are required to be given. 

In Cape Colony the first industrial schedule was issued 
at the census of 1891, and the statistics obtained were 
said to have been so trustworthy that a repetition of the 
experiment at the census of 1904 was made under the 
Census Act (1903). It is reported that much difficulty 
was encountered in obtaining information in the latter 
census. Many cases of reluctance to impart information, 
even under the strictest precautions to ensure secrecy, 
are said to have occurred, but only one prosecution was 
necessary. The schedule covered all establishments 
where goods were manufactured of the total value of 
£100 per annum and upwards, and in which gas, horse, 
and water power were used. The headings in the report 
include :—Number of industrial institutions; number 
employing different sources of power ; number of workers 
usually employed (males and females, European and 
other); horse-power employed; approximate values of 
materials used and articles produced; approximate value 
of land, buildings, and improvements, machinery and 


plant. 
(To be continued. ) 








RAILWAY COAL CONTRACTS. 


ALTHOUGH less than a week will elapse before several of 
the largest railway coal contracts will fall out, very little has 
been done to indicate the district where these vital contracts 
to the trade will be placed. Important information has, 
however, just leaked out to show that the railway companies 
will next year experience considerable relief in regard to their 
coal bills. As is well known, the Midland, Great Northern, 
Great Eastern, and Great Central Railway Companies are 
paying 12s. per ton for their present supplies of South York- 
shire hards on a yearly contract terminating at the end of 
June. The market of late has been in a very different state 
from that when the contracts were made. The keen fight on 
the part of the Hull and Grimsby trawling companies, which 
declined to pay 12s. per ton, adjusted prices, contracts being 
eventually placed at 10s. 3d. per ton. It was understood 
that the associated coalowners in South Yorkshire would 
tender at 103. 6d. per ton, but it now appears that the 
only large company which has asked for tenders—the Great 
Central—has within the past few days secured them at 
10s. 3d. per ton, the quotation being for a year. The Great 
Eastern Company, which up to the present time has not taken 
a large tonnage from South Yorkshire, has placed contracts 
in the southern part of the coalfield at 93. 9d. per ton. The 
Midland, which usually takes the lead in breaking down prices, 
has not yet sought tenders for supplies from South Yorkshire, 
having, it is said, for some time secured supplies in the open 
market, and has greatly strengthened its stocks. The 
company generally plays the ‘‘ waiting game,’’ and, after 
holding out six weeks, it fell in last year with coalowners’ 
prices, and paid 12s. per ton for best South Yorkshire hards. 
The position of the Great Northern in regard to South 
Yorkshire coalowners is the same as the Midland. It 
has not yet approached them, but it is known that it 
has placed contracts in West Yorkshire at 93. 3d. per ton, 
against 10s. 6d, last year. So far as reductions go, if is 
probable that railway companies will get their coal some- 
thing like 2s. per ton cheaper, and the lower rates will fix 
the prices of coal for shipment and other uses. 








THE Society oF MINERAL INDUSTRY.—The Society of Mineral 
Industry, the most important mining and metallurgical institution 
in France, celebrated at St. Etienne, on June 14th to 20th, its 
jubilee by a very successful congress, and which was attended by 
436 engineers from the various mining and metallurgical districts 
of France. Mr. L. Tauzin, Inspector-General of Mines, presided, 
and papers were read by Messrs. Siegler, Vicaire, Bureau, 
Marsaut, Laur, Fayol, Rateau, de Reneville, and Lemiere. _ Visits 
were paid to the principal collieries and steel worksin the district. 
At the banquet on June 17th gold medals were presented to 
Messrs. Marsaut, Rateau, Fayol, Pourcel and other distinguished 
French engineers who had done most for mining and metallurgy 
during the past fifty years, and congratulatory addresses were 
oresented by Mr. Bennett H. Brough on behalf of the Iron and 
Bteel Institute, and by Mr. Hedley on behalf of the North of 
England Institution of Mining Engineers, 
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RAILWAY MATTERS. 


Tux Gazzetta Ufficiale (Rome) of 8th June contains a 
copy of a decree granting a concession to the municipality of 
Valterra for the construction of a railway from the town of 
Volterra to the Cecina- Volterra Railway. 


Tax Canadian Government has agreed to renew the 
contract with the Canadian Pacific Railway Company for the car- 
riage of the mails between Liverpool, Canada, and Hongkong. 
he Canadian Government contributes an annual subsidy of 
£25,000 and the Imperial Government one of £20,000. 


Tu Gaceta de Madrid of 9th June notifies that Sr. D. 
Lorenzo Vicenti y Martin has applied to the Direccién General de 
Obras Piblicas of Madrid for a concession for the construction of 
a railway from La Carolina to Vado del Castaiio. Other offers 
in terms more advantageous to the Government will be considered 
by the above-named Direccién if presented within a period of one 
month from the date of publication of the present notice in the 
(hacelda. 

Tur readiness of Japan and China in adapting them- 
selves to Western methods of electrification, says the Rai/iray 
Nurs, is to-day amply evidenced in the work going on in the large 
cities of these twocountries. Yokohania has its electric tramways. 
‘Tokio, the capital of Japan, has a fine system of electric railways. 
The railway engineers and directors are Japanese. Shanghai has 
recently completed a splendid system of tramways. Hongkong 
has operated street railways for several years with good results. 
There are many other cities in Japan and China which will un- 
doubtedly follow the above-named cities and employ electricity. 


A report from Ottawa, dated June 23rd, says: “In the 
House of Commons to-day the Government Bill opening an 
additional 28 millions of acres in Alberta and Saskatchewan for 
settlement by homesteaders, and allowing each homesteader 
to preempt an additional 160 acres at 12s. an acre passed 
the second reading. Mr. Oliver, Minister of the Interior, said 
that part of the revenue so derived would be funded to provide 
for the construction of the Hudson Bay Railway to Fort Churchill. 
The estimated cost of the line of [00 miles is £3,000,000. The 
intention of the Government is to secure speedy construction of 
the railway.” 

AccorDING to a contemporary, the Earl of Bessborough, 
chairman of the London, Brighton, and South Coast Railway, 
recently inspected the first train completed for the electric service 
hetween London Bridge and Victoria. The train, which consists 
of two motor cars and a trailer, was built by the Metropolitan 
tuilway Carriage and Wagon Company, and it is expected that 
the rest of the rolling stock will be completed during next month 
or August ; experimental running will then commence. The com- 
mencement of public traffic will probably be deferred until the 
completion of the Peckham Rye repair shops later in the autumn. 
tefore the end of the year the whole of the track, which is now 
heing electrically equipped on the single-phase system, should be 
in regular operation. 


Tue Board of Trade report was recently issued on the 
fatal accident which occurred on the 3rd January to a tramcar 
belonging to the Glasgow Corporation, which, getting out of con- 
trol with about forty passengers on board, came into collision with 
some lorries. Two persons were killed and ten injured, the 
motor man being one of the killed. Colonel Yorke concludes that 
either the motor man must have been driving carelessly or even 
recklessly, and allowed the speed of the car to increase too 
rapidly down a hill before taking means to check it, or else some 
portion of the magnetic brake gear, which he should have been 
using, failed him. Colonel Yorke adds that the car had been 
ulowed to leave Springburn with the reversing handle in the for- 
ward position at the rear end of the car, and without any revers- 
ing handle at the driving end. In allowing this, Colonel Yorke 
concludes that Inspector Muirhead committed a grave error of 
jidgment. Moreover, he adds, it is a mistake in tramway practice 
to regard any brake as an ‘‘emergency ” brake, or one to be used 
only on rare occasions, 


THE past few months have been marked in Canada by 
the consideration and commencement of large buildings by the 
railways and corporations. A few weeks ago the Grand Trunk 
Pacific Railway, the National Transcontinental Ra lway, and the 
Canadian Northern Railway awarded the contracts for the con- 
struction of their magnificent new joint terminal station at 
Winnipeg and the first-mentioned company is at present com- 
pleting arrangements for the building of a new station and hotel 
in the city of Ottawa, to cost about £450,000. The reconstruction 
of the Union Station in Toronto, to be used jointly by the Grand 
‘Trunk, the Canadian Pacitic, and the Canadian Northern, together 
with the revision of the trackwork along the waterfront of Toronto 
tay, has been under serious discussion for some time. The station 
iilding proper, now proposed, is said to be the finest on the 
\merican continent. At present the whole scheme, which 
involves the expenditure of perhaps a million pounds, is under 
consideration by the Railway Comthission of Canada, and it is 
hoped by the citizens of Toronto that an early decision may be 
irrived at. 


A ratL loading device capable of handling eight rails at 
a time has been devised for use on the Western Pacific Railway by 
Mr. 'T. J. Wyche, division engineer. It consists ot two straight 
bars or yokes held apart by an iron pipe separator so as to have a 
span a few feet less than the length of the railsto be handled. To 
each yoke are attached eight bifurcated hooks, the two parts of 
which are about an inch apart, so that they straddle the web of 
the rail and catch under either the base or the head according to 
the way the rail is lifted, whether head up or head down. The 
hooks are strung along the yoke on heavy chains at the proper 
distances for piling rails in the customary fashion, one layer with 
heads up, and the other heads down, the latter fitting between 
the rails of the first layer. The device is swung from the boom of 
a locomotive crane, which is placed at one end of the flat car to be 
loaded or unloaded. The handling is done by first picking up 
cight rails, heads up, and placing them on the car, then following 
with the next lot of rails, heads down, so as to pile properly. The 
necessary splice bars are piled on two rails held by the hooks and 
then hoisted to place. 


Tur Lancashire and Yorkshire Railway is about to 
apply to the Board of Trade for a Light Railways Order. It is 
proposed to make a line from the eastern extremity of the new 
Hatfield Moor Railway, which is nearing completion, across the 
moor in a south-westerly direction, passing through Cantley and 
by the eastern side of Doncaster racecourse, to Black Carr. 
At the latter place a junction will be made with the loop line 
connecting the Dearne Valley Railway with the South Yorkshire 
Railway, thus adding another mesh to the network of railway 
lines which is encompassing Doncaster on the southern side. ‘Ihe 
line will be about nine miles in length, and will be practically a 
surface railway for its entire length. It is proposed to apply for 
the powers under the Light Railways Act, though the line will be 
similarly graded to the Axholme Railway, of which, at its northern 
end, it will form afeeder. ‘he effect of the line when constructed 
will be to loop up the Dearne Valley Railway, of which the 
Lancashire war Yorkshire Railway is the chief proprietor, with 
the Goole and Marshland and the Axholme Railways, and thus 
afford an alternative and shorter route to Goole from the colliery 
districts served at the southern end of the Dearne Valley Railway 
than by the Dearne Valley Extension Railway—Bierley Hill to 
Crofton—and vbrough Knottingley. It will also serve, points out 
the Yorkshire Post, to reach the new Cantley colliery, to which it 
1s intended to give sidings, 








NOTES AND MEMORANDA. 


In order to obtain an inexpensive thermo-electric 
couple for measuring temperatures of molten metals, Mr. W. H. 
Bristol employs for the two elements different forms, kinds, or 
grades of carbon or graphite. These elements are capable of 
withstanding extreme temperatures and they do not appreciably 
alloy with most molten metals. In a patent issued April 21st, it 
is stated that a particularly satisfactory couple can be made by 
usiag as one element pure carbon or graphite and combining from 
15 to 20 per cent. of Bavarian clay with carbon or graphite to 
form the other element. 


A porTABLE blacksmith shop has been found very 
convenient and economical in the maintenance of way department 
of the Missouri Pacific Railway. It consists of two box cars, one 
for sleeping accommodations of the blacksmith and his helper, 
and the other for his shop. All necessary tools and duplicate 
parts are carried for repairing switches, frogs, hand cars, switch 
stands and similar railroad appurtenances. Frogs are taken from 
the track, repaired and replaced where traffic is light, by protect- 
ing the point by flags, and where traffic is heavy, a duplicate frog 
is put in. The portable shop saves shipping the tools and 
equipment needing repairs, thus reducing cost and avoiding 
delay. It bas been fonnd that one day, according to the Railroad 
Gazette, is sufficient for cleaning up the repairs on an ordinary 
section, 





Imports of machinery and parts of machinery not 
including agricultural and sewing machines in 1907 figure in the 
Bordeaux customs returns at 4773 metric tons, -an increase 
compared with 1906 of 2558 tons. Imports from the United 
Kingdom amounted to 1729 tons, an increase of 560 metric 
tons, British items are classed under the head of fixed apparatus 
and navigating instruments, in which there was an increase of 80 
tons; portable engines, which showed a falling off of 181 tons; 
locomotive and road engines, which slightly declined ; hydraulic 
pumps and ventilators, showing a slight increase; carding and 
cleaning machinery, paper-making machinery, amounting to 102 
tons, an item which did not appear in the imports for 1906; 
printing machinery, machine tools, showing an increase of 248 
tons ; transmission appliances, in which there was a decreased 
importation of 119 tons ; boilers and parts of boilers, in which 
there was an increase of 234 tons ; agricultural machinery, sewing 
machines, &c, 


THE annual report of the Astronomer Royal dealing 
with the work of the observatory during the past year contains an 
interesting paragraph on the method of illuminating the field of 
the transit circle. Sir W. H. M. Christie records the fact that it 
was discovered last year that the method of illuminating this field 
by means of an elliptical annular reflector, lit by an axis lamp, 
was open to objection, as the tilting of the reflector to different 
points to produce various degrees of illumination caused a sbift in 
the centre of light, and an apparent shift in the wires. A uniform 
central illumination has now been substituted, a small elliptical 
reflector with a matt white surface being cemented to the centre 
of the object glass, reflecting the light of a small electric lamp: 
change in the degree of light is produced by altering the current 
through the lamp by a rheostat. This plan, says the report, has 
been in use in the altazimuth for a year with very satisfactory 
results. Arrangements have been made on each instrument to 
take a few transits -by the old method for the purpose of com- 
parison. A new arrangement of wires has also been inserted in 
the collimators of the transit circle, thin parallel wires replacing 
the thick oblique wires in former use. 


An explanation of the shortened life of tantalum lamps 
on alternating circuits is given by Signor Scarpa in H/ektrotechnik 
und Maschinenbau, He suggests that it is due to rapid mechanical 
vibration set up by electrodvnamic action in the long straight parts 
of the filament. This gradually induces a crystalline state of the 
material, and numerous points of breakage occur in the filament. 
The writer made experiments with a microscope having a micro- 
meter eye piece, and sending first a direct current and then an 
alternating current through the lamp whilst under observation. 
The apparent thickness of the filament was double as great with 
the alternating as with the direct current, owing to the rapid 
vibration set up. At the same time the brightness of the filament 
appears greatest at the outer edges. The apparent thickness also 
varies periodically in accordance with the natural frequency of 
the filament. With vertically arranged U-shaped carbon filaments 
the vibrations could be noticed by eye. The writer is of opinicn 
that in the osmium lamps the vibrations are considerably less than 
in the tantalum lamps, owing to the smaller weight and increased 
damping, and this explains the longer life of the former. In order 
to eliminate this effect of an alternating current as far as possible, 
the parts of the filament should be kept equidistant everywhere, 
so as to delay the crystallisation. 


For many experiments in laboratories of physics 
physiology, and psychology, a place is needed from which all, or 
nearly all, external sound can be excluded. An absolutely 
noiseless room opens up numerous new possibilities of research. 
For this reason rooms have been constructed in many laboratories, 
but most attempts to produce a noiseless room have been more or 
less unsuccessful. A room at the Physiological Institute of the 
University of Utrecht, which has been constructed under the 
direction of, and used by, H. Zwaardemaker, is said to have 
proved quite a success. The room has no outside walls, and is 
228 cm. by 220 cm. by 228cm. The sides are of six layers as 
follows, beginning from the inside :—(1) Trichopiése, about 5 cm. 
thick. This is a felt-like material of horsehair, and covered with 
a net to keep the hair from falling. (2) Porous stone, 7-5 cm. 
thick. This part of the wall is isolated from the floor by a layer 
of sheet lead, 3 mm. thick. (3) A dead air-space 2 or 3 cm. thick. 
(4) Wood partition 2-5 em. thick. (5) A filling-in of ground cork 
and sand 4m. thick. (6) A special composition of ground cork— 
Korkstein—6 cm. thick. Total thickness of walls, about llin. 
The ceiling is similar. The floor is least satisfactory because an 
old one had to beused. To prevent vibrations passing from board 
to board the joints were sawn through, and the crevices thus 
made filled with lead. The whole floor was then covered with lead 
3 mm. thick, and over this a very thick—1 cm.—carpet, sometimes 
two carpets were spread. 


THE compressive strength of concrete and mortar, as 
influenced by the proportion of water, was investigated recently 
by Herr Brabandt, a German railway engineer, the conclusions 
being published in the Centra/blatt der Bauverwaltung. The test 
cubes were 30,cm.—about 12in.—on a side, and were made in 
accordance with the rules of the ‘‘ Deutsche Betonverein.” They 
were stored in a shed under wet sand, and were tested after 
twenty-eight days. The test results showed a certain proportion 
of water which gave the greatest strength, either more or less water 
giving poorer results. The conclusions drawn by Herr Brabandt 
from his tests on concrete are as follows :—(1) The most favour- 
able quantity of water for the mixtures commonly used is about 
15 to 20 per cent. of the volumes of cement and sand. (2) Poor 
mixtures need less, rich ones more water. (3) The moisture 
already contained in the raw materials must always be considered. 
(4) The absorption of water by the gravel, ballast, or broken 
stone must be taken into consideration. The quantity of water 
thus required must be determined beforehand by tests, and added 
to the quantity needed for the mortar. (5) In cold seasons less 
water, in warm weather more water must be used. (6) With very 
rich mortar mixtures, with more cement than sand, the amount 
of water demanded is considerable, and may even reach 30 per 
cent. (7) It seems wise to determine the amount of water by 
tests, at least when required for large buildings, and to regulate 
it by general specifications, 





MISCELLANEA. 


Iris officially announced that from July 1st the German 
telegraph service will undertake wireless telegraphy. The rates 
will comprise coastal ships and ordinary tariffs. 





Tue Provincial Government of Saskatchewan is now 
advertising for tenders for the construction of elaborate legislative 
and executive buildings, which are to be erected in the city of 
Regina, and which will cost about £300,000. 


Tue Department of Public Works of the Canadian 
Government is advertising for tenders for the construction of a 
movable dam, steel bridges, shops, and so forth, at St. Andrews 
Rapids, Red River, Manitoba. These proposed works are quite 
extensive, and a further reference will be made to them. 


A wrretess telegraph station is to be set up at 
Palermo, in communication with Naples and Cagliari in Sardinia. 
A wireless station is in operation between Messina and Calabria 
for railway purposes. A Marconi station at Cozzo Spadaro, in the 
province of Syracuse, is annexed to the naval semaphore station 
there. 


Accorp1nNG to the Electrician, the committee appointed 
in connection with rebuilding of the Russian navy has decided to 
utilise the public contributions which have been subscribed for the 
purpose of rebuilding the warships in establishing wireless 
telegraph stations at eighteen points on the Baltic coast line. 
Orders, it is said, have already been given for the equipments. 


On Thursday last week the new electrical winding 
engine at the Maratime Pit of the Great Western Colliery, 
Pontypridd, was tested on load. The results were, we are 
informed, satisfactory, and as this is practically the first large 
electric winding engine erected in this country, the results 
obtained under regular working conditions will be awaited with 
interest by mining engineers. 


A sUCCESSFUL test was recently made to determine 
the destructiveness of a Whitehead torpedo fired at a water-tight 
bulkhead compartment of the United States monitor Florida, in 
Hampton Roads. To prevent any deflection the torpedo was sent 
along on a trolley wire a distance of 400ft. to the exaet spot 
desired below the water-line and armour belt. The Florida was 
seriously, but not vitally, damaged, and the injury is said to 
have been largely localised. 


Tue report for 1907 of the General Omnibus Company 
of Berlin, the Jargest undertaking of its kind in Germany, shows 
that the company carried 133,800,000 passengers in 1907, as against 
128,000,000 in 1906. Owing to the greater increase in expenses 
than in receipts, and after allowing for depreciation, there was a 
deficit of about £26,000 for the year. The directors’ report states 
that the cost of maintaining and improving the motor omnibuses 
reached nearly 50 per cent. of the original cost of purchase. 


Ir was announced at Oxford University this week, upon 
the occasion of the opening of the Sir Leoline Jenkins chemical 
laboratories at Jesus College, that the Drapers’ Company had 
granted £22,000 for the building and all accessories of an electrical 
laboratory which is to be presented by them to the University. 
The Drapers’ Company have instructed their architect—Mr. T. G. 
Jackson—to carry out the work. In a convocation to be held on 
October 29th next for the acceptance of the gift, it will be pro- 
posed that, in order to accommodate the laboratory, the'existing 
museum shall be extended for twenty yards on its north side. 


Durine the second half of 1907 the public telephone 
system of Italy passed into the possession of the State, which 
promised cheaper telephones and a better service—not yet realised. 
The direct service between Rome and Palermo is still very 
unsatisfactory. A thicker wire is to replace the present one. At 
the present moment the following towns in Sicily are in oo 
communication with Palermo and each other :—<Acireale, Aleamo, 
Caltagirone, Caltanisetta, Castellamare, Golfo, Castrogiovanni, 
Catania, Cefalu, Girgenti, Leonforte, Messina, Mistretta, Nicosia, 
Noto, Porto Empedocle, Sciacca, Syracuse, Termini, Terranova 
and Trapani. 


Tue boring operations which have been taking place for 
the past three and a-half years near Thorne, South Yorkshire, have 
been successful, and a fine seam, 9ft. in thickness, has been struck 
at a depth of 916 yards, while 37 yards lower a second seam has 
been discovered, 4ft. in thickness. The Thorne Bore Syndi- 
cate, Limited, has been formed, and 15,000 acres of land 
have been leased by it. Other borings have been made in 
the district which go to show that the seam extends in 
many directions, dipping towards the east well into Lincolnshire. 
The coal is said to be of good quality, and the fact that such seams 
have been struck so near to the Humber should mean much to 
Grimsby, Hull, and Goole. 


A REPORT from Milan, dated June 22nd, says :—To-day 
M. Delagrange made a flight with his aéroplane which beats all 
previous records. In the presence of numerous members of the 
Aéronautical Association and the official timekeeper of the Auto- 
mobile Club, he went nine times round the immense Piazza 
d’Armi, which has a circumference of 1700 m., in 16 minutes 
30 seconds. Having finished this splendid flight, M. Delagrange 
went diagonally across the Piazza, passing over the heads of the 
spectators, and taking his atroplane back to its shed. During 
the flight the elevation of the aéroplane above the ground varied 
between 10ft. and 21ft. The Milanese Aéronautical Association 
has drawn up a report of the flight, which will be sent to the Aéro 
Club, and it has also been decided to have a special gold medal 
struck to commemorate the occasion. 


Tue nucleus crew of the battleship Agamemnon, at 
Devonport, have been putting the finishing touches to the internal 
fittings, embarking ammunition, and generally preparing for com- 
missioning the ship with the full complement of 800 officers and 
men. Although the work of embarking the ammunition has been 
greatly facilitated by the use of the electric motors which form an 
important part of the battleship’s equipment, the remainder of 
the week will be employed in completing the handling of the heavy 
9.2in. 380 lb. and 12in. B.L. 850 Ib. shells, of which between 1300 
and 1400, weighing approximately 400 tons, have storage provided 
in the shell-room. If to this be added an equivalent number of 
full cordite charges, also over 10,000 rounds of 12-pounder and 
3-pounder, it will be seen that the task is an exceptionally arduous 
one. The quantity of ammunition is the heaviest supplied to any 
battleship at Devonport. 


AccorpING to an American contemporary, the two 
largest fireboats in the world were successfully tested by the New 
York Fire Department on May 26th. The James Duane and 
the Thomas Willett are the first boats of their type to use steam 
turbine direct-driven centrifugal pumps... They have a deck length 
of 131ft., beam 27ft., and depth of 14ft. On a high steel water 
tower aft, on the two deck turrets, and above the pilot house, 
3in. nozzles are mounted, from which a total of 12,000 gallons of 
water per minute can be thrown while the boat is moving at full 
speed. When only one of these four nozzles is left open and the 
pumps are connected in series, a pressure of 315 lb. at the pumzs 
and of 230 lb. at the nozzle throws a stream of water amounting to 
4550 gallons per minute to a height of 300ft. and a distance of 
over 400ft. ‘Two Curtis turbine engines are direct connected to 
two 12in. centrifugal Worthington pumps. The former are built 
to operate at a boiler pressure of 200 lb. and a vacuum of 26in. at 
a speed of 1800 revolutions per minute. They are rated at 660 horse- 
power, but their overload capacity makes a continuous delivery of 
1000 horse-power possible, 
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REPLIES. 


J. It. (Hampton).—Why not try the same method used for testing locomo- 
tive slide-bars. The bars are ground in pairs and then placed face to 
face with three strips of thin paper between them, one strip in the 
middle and one at each end. If ail three strips are pinched between the 
bars it may be taken that they are straight, as the likelihood of one bar 
being convex whilst the other is straight or concave is very remote 
under the circumstance. 

H. A. (Barrow).—You might apply to either of the following :—John Aird 
and Co., 22, Queen Anne’s gate, S.W.; Robert W. Blackwell and Co., 
Limited, Parliament-chambers, Great Smith-street, 8.W.; Dick, Kerr 
and Co,, Limited, Abchurch-yard, Cannon-street, E.C.; John Mowlem 
and Co., Limited, 19 and 20, Grosvenor-road, 8.W.; S. Pearson and Co., 
Limited, 10, Victoria-street, 8.W.; The Railway Concessions and Con- 
tract Company, Limited, 110, Cannon-street, E.C. 

K. (Riccarton).—You will probably get what you require from :—R. and J. 
Dempster, Limited, 165, Gresham House, E.C.; The Farringdon Engi- 
neering Co , 29, Red Lion-street, Clerkenwell; The Kitson Supply Com- 
pany, Hythe-road, Willesden Junction, N.W.; Mansfield and Sons, 
Limited, Derby-streec. Liverpool; Mr. C. E. Masterman, 28, Victoria- 
street, Westminster; The Non-explosive Gas Syndicate, Limited, 
Fortess-road, Kentisk Town, N.W.; Mr. W. Sugg, ¢3 to 73, Regency- 
street, Westminster, 8.W.; The United Kingdom Lighting Trust, 
Limited, 231 and 232. Strand, W.C. 





INQUIRIES. 


WAX CUTTING MACHINES. 

Six,—Can any of your readers inform me where I can obtain machines 
for splitting or cutting blocks of wax into slices or sheets ? B. 

June 22nd, 

LOSS OF STRENGTH DUE TO GALVANISING. 

Str,—I shall be obliged if you or any of your readers will inform me as 
to the loss of strength, if any, of wrought iron due to galvanising. 

June 18th, MECHOS. 








MEETINGS NEXT WEEK. 
Tue Rattway Cive.—Thursday, July 2nd. Visit Nailstone Colliery and 
jrick Works, meeting at Bagworth Station, Midland Railway, at 3.15 p.m. 
Tue Junior Institution oF ENGINEERS.—The summer meeting of this 
Institution will be held in France from the 27th inst. to 11th July. Paris, 
Creusot, and Havre will be visited. 








DEATH. 
On the 20th June, at Algeciras, after a short illness, Epwarp Hvnt, 
A.M. Inst. C.E., aged 42, Chief Engineer of the Algeciras Gibraltar Rail- 
way, third son of Henry Wallis Hunt, 36, Alleyn-park, West Dulwich. 
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‘The Cruiser Problem, 


IT appears now definitely to be decided that the 
six unarmoured cruisers to be commenced under 
this year’s programme are practically to be repeti- 
tions of the Boadicea. It is also generally understood 
that the armoured cruiser to be commenced is to 
be of the “Invincible” class, and that, following 
precedent in the case of previous large vessels, it 
will not be laid down till the three “ Invincibles ” 
have passed their trials, so that the experience 
gained may be incorporated in the new design. If 
this latter surmise be correct, it is evident that the 
improved ‘ Edgar”’ design, which was foreshadowed 
some months ago by the late First Lord, is not 
likely to materialise in the current programme. 

Whatever the cause of this, it requires only a 
brief survey of the present position of warship 
design to arrive at the conclusion that the produc- 
tion of a useful cruiser of moderate dimensions is 
a very difficult problem. As in the case of destroyers 
and battleships, the trend of design has always been 
in the direction of increase of displacement, and the 
main factor of that increase has been speed. If 
we accept the definition of the main duties of 
cruisers as “ the eyes of the fleet,” it follows that 
their design must to a very large extent proceed 
on lines parallel to the design of the battleship. 
It will generally be conceded that the speed of 
the cruiser should be at least three knots more 
than that of the battleship—that is to say, that 
no new cruiser should be laid down with a speed 
of less than 24 knots. Such a speed is, of course, 
quite practicable; but upon the other qualities 
associated with it depend entirely the displacement 
necessary. First of these qualities is coal capacity, 
which will require to be increased in much more 
rapid proportion as the speed is increased. The 
coal consumption of cruisers attached to a fleet 
often appears to be excessive when compared with 
the battleships, for the reason that the latter are 
usually steaming at constant speed with a fixed 
objective, while the cruisers are scouting at varying 











and often high speeds, though it is to be noted that 
the introduction of wireless telegraphy has obviated, 
to a very large extent, the necessity of the cruiser 
increasing speed, in order to close within signalling 
distance of the fleet. The need of ample coal 
capacity is, however, still very real in a cruiser, and 
except in one or two cases, notably the third-class 
cruisers of the “P” type and the scouts, on 
which the service afloat has not been slow 
to express a decided opinion, coal capacity has been 
ample and satisfactory. Upon the remaining 
qualities, those of armour and armament, tte 
opinion of experts will differ, but there will probably 
be general agreement that a first class cruiser worthy 
of the name ought at least to carry a couple of 9°2 
guns. The most moderate requirements of these 
qualities with speed and coal capacity will approxi- 
mately determine the minimum displacement, and 
when it is remembered that the vessels of the 
“County” class, with nothing more than 6in. 
guns, lightly armoured, and with. 23 knots speed, 
are of from 9000 to 10,000 tons, while the’ Drake ”’ 
and her sisters, better armed, and 24 knots 
speed, are of 14,000 tons, it will be realised that the 
minimum displacement of the modern first-class 
cruiser cannot be much less than the last named 
figure. When this stage has been reached it is an 
open question whether better value cannot be 
obtained for the money by further increasing the 
displacement by, say, 3000 tons, and so obtain the 
cruiser battleship carrying 12in. guns and attaining 
25 knots speed. The alternative is to throw over- 
board armour altogether, to cut down the armament 
to guns of small calibre, to build hull and machinery 
more or less on destroyer lines, and so arrive at the 
scout pure and simple. It used to be said that the 
war vessel was essentially a compromise, but 
the modern demand—we had almost written craze 
—for speed has completely changed the problem. 
Compromise in design has almost disappeared, and 
when one quality is exalted it means either the rest 
must suffer or that a large displacement must be 
accepted. 

The general increase in size of all classes of war- 
ships is a matter not altogether to be viewed with 
equanimity in view of our many and varied interests 
and obligations in all parts of the world, for which 
numbers are essential. In addition to the main 
duty of the cruiser already referred to there are 
others hardly less important, notably commerce 
protection, which require cruisers either singly or 
in squadrons; but though it is conceivable that for 
such duties a lesser speed might be accepted than 
for a cruiser designed to accompany the battle fleet, 
it would hardly be economical to have two types 
which would not be interchangeable in capacity. 
It will generally be conceded that the scout is 
unsuitable for the other purposes for which we re- 
quire cruisers, and we are face to face with a situa- 
tion of our own making where, unless we accept 
limitations of some of the essential qualities of a 
cruiser, it has become practically impossible to pro- 
duce one of moderate dimensions: We have made 
the pace, other nations will follow, and it appears 
inevitable that large expenditure will be necessary. 
in the future if we are to maintain our position. 


Steel Imports and Dumping. 


THE dumping of foreign steel in Great Britain 
has increased in recent months, especially in regard 
to blooms, billets, &c.,.the prices of which have 
reached a very low level; and this method of dis- 
posing of surplus production has now resulted in a 
fresh outcry being raised in Germany against their 
national steelmakers. Naturally, the subject has 
to be considered from several points of view. In 
the first place, it is not a pleasant fact for British 
steelmakers to find their prices of semi-finished 
steel depressed by the placing on the market of 
cheap material from the European continent. On 
the other hand, various rolling mill owners have 
no doubt derived advantage from the availability of 
foreign steel in the semi-manufactured form. It is 
not for us to decide whether the benefit has been 
mere'y of a temporary character or whether it has 
been permanent; the question can only be settled 
by the rolling mills concerned. But the actual 
tonnage purchased in this way represents a certain 
quantity of semi-finished steel which has been 
diverted from the custom of steelmakers in Great 
Britain. At the same time, it has to be borne in 
mind that we forward a considerable amount of 
pig iron to the Continent under conditions which 
enable it to compete with the native products, the 
prices of which are not_only sustained by a duty 
on imports from other countries, but are also 
supported artificially by the working methods of 
trade syndicates. As circumstances of these kinds 
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do not prevail in the United Kingdom, it will be 
seen that the factors of import duties and of 
pig iron and steel combinations, particularly in 
Germany, place the producers in a much more 
favourable position for contesting both their inland 
markets and those in other countries. A large 
quantity of exported British pig iron reaches coastal 
and other districts in Germany which are unfavour- 
ably situated from a geographical point of view for 
procuring native supplies; but it is only in these 
particular localities that German prices are lowered 
in the endeavour to meet the rivalry of British 
exporters. Except, then, in these regions, the 
syndicates dominate the position and charge as high 
rates as possible, leaving the balance of production 
to be exported at any quotations which may be 
obtainable, and thus the conditions of competition 
batween British and Teutonic works are all in favour 
of the latter. 

The fresh agitation in Germany relates to the 
attitude assumed by the syndicates in regard to the 
export trade on the one hand and towards their 
inland customers on the other, and it is of particular 
interest to the British iron and steel industry. It 
is, in fact, even declared that the export dumping 
prices practised by the large works a few years ago 
were partly the cause of the origination of the Pro- 
tectionist movement in the United Kingdom, and 
that they form the principal support of the scheme 
at the present time. These contentions represent 
the opinions of those interested in the isolated 
rolling mills and open-hearth steel works, which 
are now demanding the abolition of the import 
duties on pig iron, scrap iron, and semi-finished 
steel. A deputation composed of owners of these 
works recently waited upon the Department of 
Customs and Syndicates at the Imperial Home- 
office to present their views in this respect, and a 
petition has since then been submitted to the State 
Secretary for the Interior praying for the adoption 
of remedial measures against what is characterised 
as an abuse of the existing Customs legislation. 
Among other matters the petitioners point out 
that the large combined steel works enjoy 
the benefit of duty-free furnace material charges, 
whereas the open-hearth steel and other works have 
to import material and pay the duty. It is impos- 
sible for us to say whether this assertion is correct 
or otherwise. May be it is due to the so-called “ im- 
provement’ system. If it is accurate the differen- 
tiation is extraordinary, but that is not a matter which 
concerns British steel makers at the present time. 
What is, however, of importance to them is the 
suggestion that the import duties should be removed 
to enable the open-hearth steel works and rolling 
mills to continue in existence during the existing 
depression in trade. The complaints made by 
these particular producers of manufactures were 
made a few years ago, but they have never previ- 
ously assumed so important a character as at this 
period. They are confronted with the maintenance 
of high prices for coal in a depressed state of the 
iron and steel market, and of similar adherence to 
exorbitant quotations for pig iron and _ semi- 
manufactured steel. Even at the present moment, 
when slight reductions have just been made in the 
prices of pig iron for the third quarter of the year, 
and the Steel Syndicate has lowered the rates for 
semi-finished material by 5s. per ton for the same 
period for orders booked by the middle of July— 
even now the German works are selling the same 
kind of material in Great Britain at £1 per ton less 
than is charged to the inland consumers in the 
Fatherland, to say nothing of the freight disad- 
vantages under which the latter labour. 

It is really a question whether the German 
Government will be disposed to meet the wishes of 
the petitioners in respect of the suspension or 
abolition of the import duties on scrap and pig iron 
and partly manufactured steel. It will be re- 
membered that when similar complaints of the 
action of the large works were made several years 
ago the Government appointed a committee to 
investigate the working methods of syndicates in 
general, but not a single practical result beyond the 
issue of comprehensive official reports has followed 
the two years’ inquiry. Is it any more probable 
that the fresh agitation in the iron and steel trades 
will be more successful? If it were, it would be all 
the better for British exporters, but it is to be feared 
that any expectations in this direction must be 
based upon exceedingly slender foundations. It is 
true that after considerable pressure the administra- 
tion of the Prussian-Hessen State railways have 
decided to abolish next October the specially low 
rates for the transport of coal to certain destinations 
for export markets, the object being to retain a larger 
quantity of fuel for inland consumers. But this 
scheme has been resolved upon too late, as supplies 





of coal are now available in abundance owing 
to the slackening in the general demand, and if this 
were not the case the coal trade combinations would 
continue the export trade, and cause the native 
customers to pay the différence between the 
specially low and the usual rates for export destina- 
tions. In the circumstances, it seems almost hope- 
less for the open-hearth steel and rolling mill 
owners to expect the abrogation of the import 
duties. They only employ a few thousand workers, 
whereas the large combined steel works provide 
occupation for hundreds of thousands of men, and 
it is contended that it is preferable for them to 
export at low prices and retain their workers than 
to increase quotations and discharge their men. 
This idea will probably prevail in official quarters, 
and there thus appears to be no hope of British 
steel makers being freed from the dumping system 
in the near future. 


Two Boiler Explosions. 


EVERY failure of a vessel containing steam under 
pressure is, according to the Board of Trade, an 
“explosion.”” Reports concerning two, just pub- 
lished, lie before us, and are worth notice, presenting 
as they do unusal features of some interest. The 
first concerns the failure of a large steam pipe at 
the Dowlais Ironworks. It occurred in the after- 
noon of the 5th June, 1907, in one of the blast 
furnace engine-houses to a steam pipe l4in. in 
diameter. This was in effect a ring pipe. There 
are two batteries of boilers, one at each side of the 
blowing engine-house. On the left this pipe comes 
straight across the tops of the boilers, and then 
passes at right angles along the end wall of the 
engine-house inside. Two branches with stop 
valves unite it to the two vertical blowing engines. 
Passing out of the engine-house on the right, 
and bending at an angle of about 40 deg., 
it extends for about 135ft. to the second or right- 
hand battery of boilers. An expansion joint, con- 
sisting of a simple stuffing-box, is placed in the 
engine-house. Certain repairs and alterations being 
required, the right-hand length of pipe was dis- 
connected, and the end of the pipe closed by a 
blank flange outside the engine-house wall, between 
it and the short angle length. The pressure on 
this blank flange pulled the pipe out of the stuffing- 
box, with the immediate result that a fireman in 
the engine-house, who had no business there, was 
scalded to death. The Board of Trade inquiry was 
mainly directed to finding out how the pipe came 
to be unsupported against the stress on the blank 
flange. The pressure was about 40 lb., which, acting 
on an area of 154 square inches, represents an effort 
of 6160 lb., or nearly two tons. There was no 
bead on the steam pipe inside the stuffing-box to 
prevent it from being pulled out; nor was one 
originally needed, because the small longitudinal 
stress, due to the easy bend, was resisted by the 
steam pipe, which carried it on to the boilers. The 
principal stress was in effect taken by the blank 
flanges at each end of the ring pipe at the two 
batteries of boilers; when the right-hand pipe was 
taken down, as stated above, this support was 
withdrawn. 

Now before this was done the engineers satisfied 
themselves that the pipe was secure. The walls of 
theengine-houseare of solid limestone masonry about 
30in. thick. Into the wall was built a rectangular cast 
iron block, and through this block passed the steam 
pipe. After a careful examination it was decided 
that the cast iron could not slip in the wall, and 
that the steam pipe could not slip in the casting. 
This casting was, as we have said, square externally 
in section and had been in the wall for forty 
years. Weare told that the pipe was secured in 
it with “cotters.” What this means we cannot 
tell—a thing of no consequence, seeing that the 
cotters did their work so well that the whole casting 
was forced out of the wall for a distance of about 
18in. It seems that Mr. David Lewis, chief engi- 
neer, and Mr. J. Williams, engineer in charge of the 
blast furnaces, had satisfied themselves in March 
that the block was quite secure. The Board of 
Trade Commissioners are very far from being lucid 
in their way of speaking of cotters and snugs. They 
repeat a story that the block was secured in the wall 
with iron wedges. But no wedges could at first 
be found, and the foreman fitter who gave evidence 
about these apparently “did protest too much.” 
His statement was so amusing that we reproduce it 
with the Commissioners’ very natural comments. 
“Mr. Mountjoy ”’ is the foreman fitter :—‘‘ We have 
heard that between March and the date of the 
explosion these wedges had been constantly tried 
by Mr. Mountjoy with a sledge hammer, and in fact 
he told us that he had been using his sledge hammer 





almost every day for the last four years upon these 
wedges. This, in our view, is the most incredible 
story we have ever listened to. The wedges them. 
selves were about 4in. in thickness at the blunt end 
and it is ridiculous to suppose that no effect. would 
have been produced after four years of continuous 
sledge-hammering. . We heard from Mr. Bell, the 
engineer surveyor to the Board of Trade, that the 
wedges produced to him as being or supposed to be 
the wedges which were in this wall showed no signs 
of any such treatment as Mr. Mountjoy said he had 
subjected them to. It is extremely difficult there. 
fore for us to say what happened to the pipe or the 
wedging of the block in the wall between March anq 
the date of the accident, having regard to the extra. 
ordinary evidence given by Mr. Mountjoy, but it ig 
clear that at the time of the explosion the anchor. 
age of the piping was not sufficient, otherwise jt 
would not have blown out.”’ 

The Commissioners do not appear to have quite 
grasped the situation, for they speak of the 45 yards 
of piping between the right-hand boilers and the 
engine-house as “ shoring up ” the remainder of the 
steam pipe. As a matter of fact, they did not 
shore it up but took the greater part of the end 
pull away altogether. Itis obvious that if the pipe 
had been straight there would have been no end pull 
that was not resisted bythe boilers. Iftherehadbeena 
right-angled bend, theeffect would have been the same 
as a blank flange. But the bend was not at a right 
angle, and just in so much as it was less so was 
the pull on the stufting-box less. This effect of 
bends in steam piping is very often overlooked, 
Nothing happens because the bolts and flanges are 
strong. None the less it ought to be always kept 
in mind. We may add that this is by no means 
the first accident that has been brought about by a 
pipe drawing out of a stuffing-box. Mr. Samnuda, 
one of the founders of marine engineering on the 
Thames, was killed some sixty years ago by a failure 
of this kind in the engine-room of the Ramsgate 
steamer Gipsy Queen. In that case the pipe had 
been made with a bead and a split gland, but the 
bead had been chipped off. In the Dowlais case 
the Commissioners found that after all there was 
only an error of judgment, and that the engineers 
of the works really are competent men. Nobody 
was fined, least of all the energetic Mr. Mountjoy, 
who had worked so hard to keep things right. 

The second “explosion” has nothing amusing 
about it. It occurred on board the steam trawler, 
Rodesia, on the 14th of December, 1907; no one 
was injured, but the boat was disabled, and had an 
unpleasant experience in the North Sea, until she 
was picked up and towed into Grimsby. The boiler 
was of steel, nine years old, double furnaced, in 
good condition. The front plate cracked circum- 
ferentially round the port furnace, close above the 
crown, where it was flanged to take the furnace. 
The peculiar feature is that there is no very probable 
cause to be found for the failure. The Commissioners 
say that “ The explosion was caused by the fracture 
of the plate immediately above the crown of the 
furnace, where the stresses, produced by the longi- 
tudinal movement of the furnace resulting from 
variations of temperature were localised and, 
probably, caused deterioration in the quality of the 
material ; this part of the end plate being, apparently, 
somewhat rigid.”” Butina case of that kind grooving 
is almost always, if not indeed invariably present. 
Yet when the boiler was examined after the vessel 
arrived in port, there was no appearance of grooving 
or any other form of wasting at the root of the 
flange where fracture occurred, the crack being quite 
sharp on both sides of the plate. The crack extended 
circumferentially for about 18in. on the outside and 
for about 21in. on the water side, and then for about 
Yin. horizontally on the port side. There were no 
indications of the plate having been distressed in 
working the flange, that operation having, apparently, 
been carried out in a satisfactory manner. It will 
be seen that there is some similarity between this 
failure and that of the end of a steam drum at 
Greenwich a year ago. It is to be hoped that 
the ruptured plate may be submitted to expert 
examination. 


Compulsory Apbitration in Trade Disputes. 


It would seem that statesmen in New Zealand 
are at last coming round to the opinion that their 
famous “Compulsory Arbitration Act,” which was 
to do so much to better the conditions of the work- 
ing classes, has really effected little or nothing in 
this direction. Readers may remember that we 
recently drew attention to the fact that Mr. Ramsey 
Macdonald had examined this system and found it 
wanting; and it is interesting to find that the 
Attorney-General of the Colony, Dr. Frankland, 





a = ht het OO 


ey eee ao ee ae ee Oe ee. 





- + @&@ @ 


Ee a | a.” 


THE ENGINEER 





669 








JUNE 26, 1908 
in effect expresses the same opinion. According to 
report which appeared in the 7%mes for June 19th, 
Dr. Frankland, in reviewing the history and pros- 
ects of industrial conciliation, pointed out that 
during the last thirteen years only eighteen strikes, 
all really small and short-lived, had occurred. Of 
these only twelve were illegal, and they affected 
only 1.3 per cent. of the total wage-earners. — But 
he was constrained to admit that the cost of living 
had increased by about 20 per cent. during the last 
twelve years, although © he maintained that the Act 
not responsible for it.” He also said, “I 
recognise that the Conciliation Board has failed 
to achieve the results anticipated. This must 
happen if parties work the Act for the sole pur- 
pose of wage and labour regulation.” If this is 
all that can be said for compulsory arbitration, 


was 


the system does not appear to have very much to | 


commend it. Mr. Macdonald went to New Zealand 
for the express purpose of studying the effect of 
this kind of legislation. What opinion did he 
form? He said that “on the most generous 
estimate it—the Act—has been calculated to have 
mised wages by about 84 to 10 per cent., but the 
cost of living has at the same time increased 
between 15 and 30 per cent., and although this 
is not all due to Court decisions, a large part of 
it undoubtedly is, because there are instances of 


the representatives of the employers meeting to | 


receive 2 Court decision and adjourning to agree 
to value it in terms of price.” This expression of 
opinion is the more valuable because it comes 


from one who would have been glad to say any- | 
thing that could be said in favour of this method of | 
adjusting differences between employers and em- | 
Reading between the lines of Dr. Frank- | 


ployed. ing 
land's speech, it is obvious that he takes the same 


view as Mr. Macdonald. 


The Regulation of Working Hours. 


THE powerful influences which have been brought | 


to bear have obliged the Government to make very 
material alterations in the Miners’ Eight Hours Bill. 
The Government have, moreover, at last been con- 
vinced that such a change as they suggested could 
not be brought about without putting a very serious 
tax upon coal consumers all over the country. 
This, Mr. Gladstone handsomely admitted on 
Monday evening, when the second reading was 
before the House of Commons. The Government, 
therefore, have brought in an amendment to their 
own Bill. They now propose that for five years 
the maximum working day of the miner shall be 


nine hours from bank to bank—which will give an | 


average of eight and a-half hours per man per day 

and that on the termination of those five years 
the Eight Hours Bill as it now stands shall come 
into force. Briefly, the object is to bring about the 


change in two stages instead of one, with the belief | 


that the more or less gradual change will take place 
without any serious effect upon 
Incidentally, we have the putting of the onus of the 
change on to other times and another Parliament. 
This is, of course, in a sense a concession, but it 
puts off the evil day for a period which is quite 
short in the history of a trade, and it establishes a 
dangerous and unnecessary precedent for the regula- 
tion of the hours of adult male labour, which must 
inevitably be extended eventually to other industries. 
There never was in the history of this country a 
time when labour required less help from Parlia- 
ment than it does now, and there never was a 
class of labour which needed less help than coal 
mining. Powerful unions, arbitration, conciliation, 
and wages boards, compensation for accidents, 
liberty to picket “peacefully,” the sympathy and 


intervention of the Board of Trade, &c., are all | 


factors which have assisted and supported labour 
against any real or fancied aggression by capital, and 
there is not a particle of reason for believing that 
the miners are not thoroughly well able to fight 
their own battles. As a matter of fact there is no 
unanimity between them, and we do not believe 
they would strike for the legislation of a privilege 
that they take now when they please—the average 
week of a miner is 43} hours—but even if they did, 
we should deem a few weeks’ industrial warfare well 
worth while to prevent the spread of grandmotherly 
Interference with the work of grown men. 


Marine Turbines in Germany. 


THE German Admiralty, after having repeatedly 
refused to consider the adoption of turbine machinery 
for its warships, and having treated the Parsons type 
In particular with almost marked hostility, has just 
acquired from the Turbinia Deutsche Parsons Marine 
Aktien-Gesellschaft a licence to manufacture marine 





the market. | 


turbine machinery on this system for the vessels of 
the German navy. Presumably the excellent results 
obtained from the cruiser Stettin, built by the 
Vulkan Company, and by the 600-ton destroyer 
G137, built by Krupp, have influenced this decision, 
though the orders for the twelve turbine-driven 
destroyers of the 1907-8 programme have, never- 
theless, mostly been given to builders of impulse 
turbines. To take up a licence for the Parsons type 
at this stage, therefore, and to commence the 
purchase of suitable tools for its construction at 
Wilhelmshaven or Kiel, indicates a very radical 
change in the policy at the Reichs-Marine-Amt at 
Berlin, and one, moreover, that in this country 
would have entailed a flood of criticism even greater 
than that incurred by our Admiralty over the 
Belleville boiler. The Nassau, which was the 
firs; German Dreadnought, and her sister ship 
the -Ersatz Sachsen, are not, as is stated in 
Brassey's ““ Naval Annual” this year, to be fitted 
with turbines, and this although the Dread- 
nought’s trials were completed some months before 
the laying of the keels. These two vessels, in point 
of fact, are fitted with reciprocating engines and 
'triple screws, though cruiser “F’’ has turbine 
machinery. Perhaps it has at last been realised 
‘that vessels of the (British) “ Dreadnought” or 
|“ Invincible” type, or of the “ Swift” and “Cos- 
sack” class, are not possible with reciprocating 
|engines, and after the recent publication of the 
remarkable results obtained with the Lusitania it 
will be very interesting to watch the attitude of the 
big steamship companies and their constructors, 
who, while being also naval contractors, have 
lost no opportunity of displaying their strongest 
objections to the Parsons turbine on the grounds of 
its total unsuitability for marine propulsion. 








SOME NEGLECTED ASPECTS OF CYLINDER 
CONDENSATION. 
No. IV.* 


ALTHOUGH writers on the theory of the steam engine 
seldom agree with each other, on one point they are 
united, namely, that water in the cylinder is highly mis- 
| chievous, precisely how no one can prove. We have 
| shown in our last article that the presence of quite an 
| insignificant weight of water may be made to account 
| for the whole missing quantity. But it has to be proved 
| that the small weight of water can be present just at the 
time it is wanted. One party maintains that evaporation 
|is never complete—that, in other words, at no period 
| during the cycle represented by a single revolution is the 
cylinder thoroughly dry. The opponents of this view 
hold that the cylinder must be dried, or else heat would 
| gradually accumulate in the metal. 
We have dealt with the theories of condensation; we 
| have now to consider those of evaporation. Let us 
| suppose that in a given engine steam is expanded three- 
| foid, that the stroke is 3{t., and that steam is cut off 
| when the piston has moved Ift. from the end. Clearance 
is assumed not to exist. Condensation takes place 
through one-third of the steam stroke, evaporation 
| through the expansion period, or 2ft., and throughout the 
whole of the exhaust stroke, or 3ft. The time during 
which condensation can take place is one-sixth of a 
revolution, and evaporation can take place in five-sixths 
of a revolution. All the phenomena occur in very 
minute spaces of time; admission may last less than 
the tenth of a second; evaporation can then have half 
a second, and so on. With high-speed engines these 
times are, of course, stil’ smaller. Itis one of the argu- 
ments against metallic condensation that there is not 
sufficient time available for the passage of heat to permit 
any sensible thickness of the metal to be heated or 
cooled. Let us further suppose that water has been 
deposited on the cylinder surfaces; this water is hot. 
What follows requires careful consideration, because it 
appears to be quite a neglected factor in the question. 
When heated water has the pressure on it reduced, a 
portion of it will convert itself into steam. We have put 
three words into italics because they state a special truth. 
The quantity that will reseme the condition of steam in 
this way is readily calculated by well-known formule, 
which need notbe given here. This re-evaporation would 
take place in a non-conducting cylinder, but in that case 
the re-evaporation could not be complete. In a conduct- 
ing cylinder it can only be complete if the metal gives 
back to the steam what. it received. It is quietly 
assumed that the evaporating water has some subtle 
power of extracting heat from the cylinder walls and 
cooling them down ; and we have heard the action sup- 
posed to take place explained on the theory of the porous 
earthen jars used to cool water in the tropics, with which 
it has nothing to do. If the inside of a cylinder were 
dry, it could not cool down during the exhaust stroke— at 
least, to any appreciable extent—because dry steam is a 
very bad abstractor of heat. Reduction in the tempera- 
ture of the cylinder walls can only go on while the film of 
water in contact with them is colder than they are; and 
the cooling of the water is brought about by the fact that 
the temperature of steam, and water in contact with that 
steam, is settled by the pressure and by nothing else. It 
is an internal affair, and has nothing whatever to do with 
the temperature of surroundings. Thus we have only to 
lower the pressure to reduce the temperature, without 
introducing any external cold agency whatever. In a 
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word, it is the pressure during exhaust that determines 
the percentage of re-evaporation. A familiar example, 
often quoted, is the eryophorus, by which a liquid can be 
frozen in one glass globe by keeping another several 
feet away from it, but united by a tube, in a mixture 
of snow and salt. Furthermore, if we have hot water 
under pressure and suddenly release that pressure, a per- 
centage of the water—say, 20 per cent.—will at once flash 
explosively into steam. It is in this way that the violence of 
boiler explosions is explained. Now, although the myste- 
rious change from the liquid to the fluid condition can 
take place with the rapidity of a lightning flash, it by no 
means follows that heat can be transferred from iron to 
water with the same rapidity. It would be fair, then, to 
suppose that the moment an exhaust port opened a per- 
centage of the water present would be converted into 
steam by what may be termed the automatic action of 
heated water when relieved of pressure, while the re- 
mainder would dry off gradually as it obtained heat from 
the metal. It is somewhat disconcerting, therefore, to 
find that the whole of the water disappears in a fraction 
of time too small to be noted even in engines running at 
comparatively slow speeds. 

Mr. Donkin, some years before his death, made many 
attempts to learn by actual inspection what goes on 
inside a steam engine. To this end he constructed small 
engines with glass cylinders, but the cylinders cracked 
and could not be used without serious risk, in spite of 
wire guards. Then he fitted to the compound beam 
engine in his Bermondsey works a “steam revealer,” a 
species of clear glass bottle which could be put in com- 
munication with the clearance space at the top of the 
cylinder. The phenomena have often been described. 
When the steam valve opened water was deposited as 
dew on the glass. When the valve closed the deposit 
ceased. When the exhaust valve opened the glass cleared 
instantly. If a transfer of heat took place from the glass 
to the water it must have been at a rate which is not 
contemplated by such calculations as those of Dr. Mel- 
lanby, given in his paper on steam jacketing, read in 1905 
before the Institution of Mechanical Engineers at Liége. 
His calculations are based on the rate of transfer per 
minute. Mr. Royds has very properly pointed out in our 
correspondence columns that this may be very misleading. 
The right method of reckoning is to take the actual 
time during each stroke that condensation can go on. 

The letter from Mr. Royds which appears in our corre- 
spondence columns contains nothing to which we take 
exception. He believes that valve leakage to a consider- 
able extent takes place in all engines under all circum- 
stances. He is not without followers. But he will do 
well to remember that by far the greater number of 
engineers refuse to admit that any appreciable leakage in 
first-class engines goes on. On this point we would refer 
him tothe “ Transactions” of the Institution of Mechanical 
Engineers for 1905, Vol. II., where he will find the dis- 
cussion which followed on the first report of the Steam 
Engine Research Committee. According to Messrs. 
Nicolson and Callendar, the valves pass water not steam, | 
and the steam seems to be condensed by flowing through 
minute leaks. But no, satisfactory attempt has been 
made hy any one to show what becomes of the “latent ”’ 
heat of the condensed steam in this case. There is the 
further difficulty that in compound and triple-expansion 
engines the percentage of the missing quantity fluctuates, 
sometimes being considerably less in the intermediate 
than it is in the high-pressure cylinder. It is not easy 
to see how the leakage water handed on to this second 
cylinder should be converted into steam in it. We have 
not quoted “ Mr. Isherwood’s old-time statements as 
evidence against valve leakage,” but simply to show how 
the action of water may be explained on one theory. 

It will be seen, then, that if the cylinder is dry when 
the admission port opens, initial condensation cannot be 
due to water. But in that case the transfer of heat from 
steam to cast iron must take place at a rate which sets 
calculations at defiance. Again, in order that the cylinder 
may be dry evaporation must be caused by a scarcely less 
rapid transfer of heat from the metal to the water. All 
this goes, of course, to support the views of Clausius and 
Zeuner. Indeed, if we suppose that metal and steam 
and water cannot interchange heat to all intents and pur- 
poses instantaneously, we are compelled to postulate 
either that water lies permanently in the cylinder, the 
surfaces being always wet, or else thatthere is some other 
agency at work to account for the missing quantity, the 
nature of which agency has yet to be ascertained. A 
plausible way of reconciling facts is to take it for granted 
that boiler steam is always wet. But this is very difficult 
to prove. Another explanation has already been referred 
to ; it,is that the first steam which enters “ loses its life ” ; 
not because it is cooled down, but dynamically from 
shock, and as the effect of loss of energy by collision 
with inelastic walls.“ In this way water is produced 
sufficient in quantity to account for further condensation. 
It is right to add here that in Donkin’s experiments a 
small quantity of water always remained in the bottles. 
This seems to be due to loss of heat by external radiation 
and conduction. Professor Unwin has given a very in- 
genious explanation of the phenomena. 

Whenever steam is condensed it is said to surrender 
its latent heat. Now, this is a very misleading statement 
unless it is used with caution. There is no such thing as 
latent heat. All the heat in steam is expressed by its 
temperature measured by its weight. The “latent heat” 
represents so much work done in making steam out of 
water, and this can be caused to reappear either as work 
of another kind or as “sensible” heat. In a steam 
cylinder a portion does work on the piston, and a portion 





* One of the patent difficulues about the molecular-battery-pressure 
theory of gases is that it presupposes perfectly elastic molecules, which 
can collide not only with each other, but with the surface of the vessel 
on whose parts they exert pressure, without loss of energy. Were it 
otherwise, the pressure in a yas cylinder must gradually diminish unless 
the gas received heat continuously. But the metal walls of a compressed 
gas cylinder are not perfectly elastic. Yet the pressure does not fall. To 
get over the difficulty, Sir Oliver Lodge has framed the hypothesis that 
the gas molecules never come in contact with the metal at all, but with 
a lining of the ether, which being perfectly elastic there is no loss of 
energy. 
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reappears as heat. The first accounts for liquefaction, 
the second goes to the condenser. But of the precise 
nature of the processes going on or the phenomena 
involved nothing is known with any certainty; nor 
will anything be known until an inquiry into the 
nature of steam, the method of its production, and 
the way in which it parts with its dynamic energy has 
been carried out. Reference has been made more than 
once in our columns to the curious theory of C. Wye 
Williams, which is in effect that water cannot be heated 
at all. To accept this view it is necessary to believe that 
water molecules have no temperature. When heat is 
applied it is converted into kinetic energy, and steam is 
produced which is immediately diffused through the mass 
of water, just as COyis in “soda water,” and it is this steam 
which affects the thermometer. According to this theory 
the water lying in a cylinder would simply absorb steam 
at one pressure, as a sponge does water, and give it out 
again at another pressure. This is precisely what appears 
to take place in engine cylinders during the compression 
stroke if much water is present. When a bubble of 
steam is made to pass down one leg of a glass U tube it 
will become smaller and smaller until it may quite dis- 
appear. As it passes the bend and begins to rise again 
on the other side it will again form, growing larger and 
larger until it reaches the surface. The difference of 
pressure at the top and bottom of the tube is only a few 
ounces. What becomes of the latent heat when the 
bubble vanishes? The absorption theory was surrounded 
with difficulties when Williams first broached it. But 
many of these disappear in the light of recent researches 
into the nature of matter. The position of the theory of 
the steam engine may best be set forth by an allegory. 


Once upon a time a king decided that he would have a 
pillar erected to his honour, and he called upon all his 
subjects to contribute stones and gold and iron, and all 
things needful. And his subjects elected certain wise 
men and entrusted them with the work, and each of these 
men studied the subject and made calculations, and used 
up the whole Greek alphabet and much more; and after 
a time they met and proceeded to build the pillar, and 
lo! what each man contributed was very good, and nicely 
designed, and in many ways quite clever. But when 
they came to put the parts together, behold! none of them 
would fit, or if, peradventure, two did, they were left out 
in the cold by all the others, and to this day the pillar 
remains unbuilt. 

On the 13th of March, 1888—that is, a little more than 
twenty years ago—Mr. P. W. Willans read a paper 
before the Institution of Civil Engineers on “ Economy 
Trials of a Non-condensing Engine, Simple, Compound, 
and Triple.” No more noteworthy paper has ever been 
read before an engineering society. It occupies, with the 
memorable discussion which followed it, 196 closely- 
printed octavo pages of the “ Transactions.” The trials 
were remarkable for their completeness and the 
scientific accuracy with which they were carried 
out. But the discussion which followed was even 
more remarkable, because nearly every eminent engineer, 
professor of engineering, or physicist at home or abroad 
took part init. We have already quoted from its pages. 
The prominent feature of the whole was that no two of 
the speakers agreed, save on a few general principles. 
No sooner was one proposition advanced as a matter of 
fact than it was contradicted by another bit of fact from 
the lips of a different speaker. It was not as though 
there were two theories—two sets of men in opposition. 
There were almost as many theories as speakers; and 
all, be it remembered, first-class men—men of experi- 
ence, men who advanced nothing that they had not 
satisfied themselves was true. The whole literature of 
the subject may be said to be summed up in this little 
volume, and in the last twenty years we have made not 
the smallest advance towards formulating a true theory 
of the steam engine as an explanation of what goes on 
inside it. The discussion on Willans’ paper represents 
all that is known to-day. 

The permanent practical present-day fact is that in 
superheating and the reduction of clearance space lies 
the source of economy. All improvements in the reci- 
procating engine must have for their object the exclusion 
of water from the cylinder and the reduction of clearance 
space. There is no valid reason why this last should not 
be as small as it is in ammonia compressors. It has 
already been brought down to 1} per cent. It does not 
appear that any advantage worth the extra first cost is 
to be had from excessive pressures or temperatures, 
and it seems likely that the best commercial 
results can be had from mill or electric generat- 
ing engines, with 140 lb. pressure in the cylinder at 
cut-off, and 8 lb. when the exhaust opens, and a super- 
heat of 150 deg. at the engine. The engine to be a 
cross compound. Something between 9 lb. and 10 Ib. of 
steam per indicated horse-power may be expected from a 
thoroughly well made, well designed engine working 
within these limits. By carrying 220 lb. at sea, and 
using quadruple engines, a result equivalent to about 
11 lb. or 12 Ib. of steam per I.H.P. may be had. But 
the same result might be had with much lower pres- 
sures in a triple engine with a superheat of 100 deg. Fah. 
at the engine and efficient drainage for the receivers. 

We have endeavoured in writing the series of articles, 
of which this is the last, to be impartial. Our object has 
been to direct attention to some of the many facts 
and expressions of opinion which are neglected in 
the present day by those who write about the steam 
engine. We have advanced no theory of our own; we 
have done no more than suggest. But judging from the 
remarkable things in the way of condensation and lique- 
faction that apparently go on in cylinders, it seems that 
a field of inquiry remains unexplored which may con- 
tain matters of value. The certainty is that if only steam 
was a more stable fluid than it is, it would be in like 
proportion more economieally efficient; and it is in the 
art of imparting this--stability that the promise and 
potency of steam lies, and not in the mere raising of 


AMERICAN LOCOMOTIVES FOR EXPORT. 


WHILE the business of American locomotive builders is 
derived mainly from their home railways, they have a not 
unimportant export business, and their locomotives are 
shipped to all parts of the world. All the large works are 
owned by two companies—the Baldwin Locomotive Works, 
with one immense plant, and the American Locomotive 
Company, with half a dozen plants that were formerly in the 
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They have balanced slide valves, operated by the Walschaen. 
valve motion, The boiler is 5ft. diameter, with a Bele 
copper fire-box, 10ft. long and 3}ft. wide. There He 
steel tubes of the Servé type, 15ft. long. The heating : 
face is 2576 square feet, and the grate area 83°8 square a 
The driving wheels are 6ft. diameter, with a wheel war 
13°77ft., while the total wheel base of the engine jg ng 
The bogie has 38in. wheels. The total weight of the pe tt, 
is 152,900 1b., of which 110,0001b. are on the driving whon’ 
The tender is carried on six wheels, 48in. diameter, and vd 

















hands of separate and rival concerns. There are several 
builders of small locomotives for narrow-gauge railways, light 
railways, plantations, manufacturing plants, &c., and these 
have a limited foreign business. The Baldwin Works in 
1907 built 2663 locomotives; 363 of these were exported to 
no less than 28 different countries, including Russia, Japan, 
France, Spain, China, Australia, Egypt and several of the 
Central and South American States. The total number of 
locomotives built in the.United Sta:es during 1907 was about 
7300. This includes engines of every class, and the number 


Fig. 7—TANK LOCOMOTIVE FOR THE SOUTH MANCHURIAN RAILWAY 


a weight of 42,0001b. The engine is French in every detail 
of its design. : 

Rio Tinto Railway.—The engine shown in Fig. 9 is a six. 
wheeled all-coupled shunting engine, four of which were 
built by the Baldwin Locomotive Works for the Rio Tinto 
Railway in Spain—3ft. 6in. gauge. It is an outside-cylinder 
engine, with side tanks and a rear coal bunker. The cylip. 
ders are 15in. by 22in., driving wheels 3ft. diameter, with a 
wheel base of 10ft. The boiler is 4ft. diameter, carrying 
1501b. pressure. It has a copper fire-box with radial crown 











exported is estimated at about 800. The accompanying 
illustrations represent some of the different classes of loco- 
motives built during that year for export by the two large 
companies mentioned above. 

Paris-Orleans Railway.—Perhaps the most interesting 
engine of all is shown in Fig. 1, page 666, being one of twenty 
locomotives for the Paris-Orleans Railway. The order was 


and a congested condition of the several French works. 
They were built to the railway company’s own plans, which, 


placed on account of an urgent necessity for additional power | 





Fig. 8B—-PASSENGER LOCOMOTIVE FOR PORT RICO 


stays, the size being 554$ft. by 29}ft. The 146 tubes are of 
brass, 1fin. diameter and 9ft. 2in. long. They give a heat- 
ing surface of 606 square feet, the total heating surface being 
666 square feet, and the grate area 11°3 square feet. The 
tanks have capacity for 600 gallons, and the bunker has a 
capacity of 44 cubic feet. The weight of the engine is 
67,700 lb. 

South Manchurian Railway.—From America to Man- 
churia is a far cry, but both of the locomotive building firms 
have supplied a number of standard gauge engines of 











of course, were on metric scales. 


have been extremely costly in view of the great number of 
general and detail drawings. Metric scales and gauges were 
therefore employed, and certain gangs of men were instructed 
in theiruse. No difficulty was found in working to this 
system, which proved satisfactory to the men as well as to 
the engineers. 
class—or 4-6-O—for passenger service. They are four- 
cylinder balanced compounds, with outside high-pressure 
cylinders driving the second coupled axle, and inside low- 
pressure cylinders driving the first coupled axle. The cylin- 





boiler pressure, or the multiplication of cylinders. 


ders are 14°4in. 1 24in, diameter, with a stroke of 25'6in. 


The engines are of the six-coupled bogie | 





The urgency of the order | different types to the South Manchurian Railway. 
precluded all idea of making new drawings or converting the | page 666, shows a Baldwin goods engine of the eight-coupled 
dimensions into feet and inches, while either method would | bogie class, or 2-8-0. It is similar to a number built for 


' There are 346 iron tubes 2in. diameter and 144ft. long. 





Fig. 9-TANK LOCOMOTIVE FOR THE RIO TINTO RAILWAY 


Fig. 2, 


the Russians when they made their Trans-Siberian line across 
Manchuria to Port Arthur instead of continuing the line as 
originally proposed to Vladivostok. Twenty of these engines 
were built in 1907. They are simple engines with outside 
cylinders 21in. by 28in., driving the third pair of 54in. driv- 
ing wheels. The driving wheel base is 15ft. 4in., and the 
total engine wheel base is 23ft. 8in., while the combined 
engine and tender wheel base is 55ft. 10in. The boiler 1s 
6ft. 2in. diameter, with a steel fire-box S4ft. long and 5}ft. 


wide, for burning lignite. The boiler pressure is ae 
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er o788 square feet, and grate area 464 square feet. 
surtace 7 169,1001b., of which 148,8001b. are carried by the 
parse wheels. The tender is of the American double bogie 
driving vy es3in. wheels, and weighing 101,000 1b. It carries 
pie aiae of water and 10 tons of coal. Some engines of 
real class and size, and differing mainly in details and 
gt a eneral appearance, have been built for the same rail- 
im s the American Locomotive Company. These have 
way i. Q2in. by 26in., and driving wheels 50in. diameter. 
Be ire box is 10ft. by 34ft. The boiler is set lower on the 
i higher slightly tapering funnel is used. 


ames, and @ : 7 - 
sro mployed. The maximum tractive power is 


»} n valves are @ 
Pisto: 


4 Pail a six-coupled tank engine of the 2-6-4 class, 
built by the American Locomotive Company for the South 
Manchurian Railways. Water is carried in side and rear 
tanks, the rear end of the engine being supported by a four- 
sheeled bogie. These engines have cylinders 19in. by 26in., 
ol 54in. driving wheels, with a wheel base of 13ft. 2in 
The total length of wheel base is 33ft. 4in. The boiler is 


ce is 2610 square. feet; total heating | 
The | 


2in. | 


5ft. Qin. diameter, with a fire-box 7$ft. by 33ft., and 220 | 


tubes 2in. diameter and 12ft. long. The total heating surface 


js 1500 square fet , : LAXII a ore 
effort of 26,5901b. The weight of the engine is 186,250 Ib., 
of which 109,600 lb. are on the driving wheels, 24,450 1b. on 
the leading two-wheeled bogie, and 52,200 Ib. on the trailing 
four-wheeled bogie. There is capacity for 7 tons of coal and 
3520 gallons of water. The compaby built 69 of these tank 
engines, 1n addition to 48 of the eight-coupled engines already 
noted, 35 six-coupled engines of the 2-6-2 type, 7 six- 
coupled engines of the 4-6-2 type, and four four-coupled 
bogie passenger engines. Some of these are for use on the 
branch from Moukden to Wiju, on the Yalu River, con- 
necting with the Korean Railway, which the Japanese have 
widened to the standard gauge of the Manchurian and 
Chinese lines. ; 
Yueh Han Railway.—In Fig. 3, page 666, is shown a light 
four-coupled bogie engine built by the American Locomotive 
Company for China. It is of standard gauge, weighs 55 tons, 
with 36 tons on the drivers, and has a maximum tractive 
power of 16,840]b. The cylinders are 17in. by 24in., and 
the driving wheels 5ft. 3in. diameter. The boiler is 4ft. Sin. 


t, and the engine has a maximum tractive | 


valve motion operating balanced D-valves. As the fuel is a 
light, soft coal, the engines are fitted with the ‘‘fall-over’’ 
chimney or funnel which was at one time common for 
wood and lignite-burning engines in the United States, but 
which is now rarely seen. The exhaust expands in the 
chamber, and its reduced velocity causes many of the sparks 
and particles of fuel to drop back into a receptacle at the base 
of the funnel. The other sparks are caught by deflectors and 
wire netting, and also fall back. The wide mouth gives 
ample capacity of opening and compensates for the obstruc- 
tions. Both engines have double-bogie tenders carrying 
4 tons of coal and 2200 gallons of water, and weighing 
23 tons. The dimensions of the two classes of engines—Figs. 
8 and 10—are as follows :— 
Porto Rico Locomotives. 


Four-coupled. Eight-coupled. 


Cylinders, h.p... 13in. x 18in. 14in. x 20in. 
Cyliaders, lp. .. 19in, x 18in. 2. in. x 20in. 
Driving wheels. . 4ft. 2in. 4ft. 2in. 
Whee! base, driving 8ft. 2in. 1lft. Yin. 
Wheel base, engine... 20ft. Sin. 18ft. 7in. 
Boiler diame ‘er 3ft. 10in. 4't. 2in. 
Working pressur 212 Ib. 


200 Ib. 
Fire-box .. .. 525in. x 273in. 8lin. x 27in. 
140 


Tubes, No.... .. .. ; 150 

Tubes, diameter Ye 2in. 2in. 

Tubes, length .. .. .. 9ft. 10in. lft. 64in 
Heating surface, tubes . 715 sq. ft. ; 8q. ft. 
Heating surface, total 777 sq. ft. rss 980 sq. ft. 
Grate area.. . Yaar? 10 sq. ft. F 154 sq. ft. 
Weight on driving wheels 18 tons , 354 tons 
Weirht on bogie ow 13 tons ; 4 tons 
Weight of engine 51 tons 40 tons 


Columbia National Railway.—We complete our illustra- 
tions with another South American locomotive—Fig. 6, page 
666 —being an eight-coupled bogie goods engine, built by the 
American Locomotive Works. This is for a narrow gauge, 
3ft. and for this reason the frames are put outside the wheels, 
The cylinders are 16in. by 20in., and driving wheels 3ft. 2in. 
diameter. The boiler is 4ft. 8in. diameter, with fire-box 
54in, by 45in., for burning soft coal. The tender is of the 
double-bogie pattern, and weighs 33 tons. It carries 3000 
gallons of water and 5 tons of coal, The engine weighs 
47 tons, with 42 tons on the driving wheels, 

Central Railway of Brazil.—The Baldwin Works have built 
a number of powertul engines for this railway, They include 

















Fiz. 1O-GOODS LOCOMOTIVE FOR PORTO RICO 


diameter, with a fire-box 6ft. 4in. long and 2ft. 10in. wide. 
The tender is mounted on four-wheeled bogies, and weighs 
36 tons. It carries 6 tons of coal and 3500 gallons of water. 
For the Fu Kien Railway, of China, also standard gauge, this 
company built a six-wheeled all coupled side-tank engine of 
32 tons weight. It had cylinders 13in. by 18in., and carried 
1000 gallons of water and 1500 Ib. of coal. 

Philippine railways.—Under concessions from the United 
States Government, through the Philippine Commission, the 
Philippine Railway Company is building railwayson the islands 
of Panay, Negros, and Ceba. For this company the Baldwin 
Works built six engines of the type shown in Fig. 4, page666. The 
gaugeis 3ft. Gin. Theengine has six-coupled wheels 3ft. 8in. dia. , 
on a wheel base of 10ft. 9in., and a two-wheeled bogie is set 
Tft. 4in. from the first driving axle, with its frame pivoted 
just in advance of thataxle. The cylinders are 15in. by 18in. 
The boiler is 4ft. 2in. diameter, carrying 180 1b. pressure, and 
has a radial-stayed fire-box 5ft. 10in. by 2ft. 5in. There are 
128 tubes 2in. diameter and 10ft. long. The heating surface 
is 733 square feet, and the grate area 13°8 square feet. The 
engine is intended to burn the local lignite, for which reason 
the wide conical funnel is used, which contains the spark- 
arresting device, but also gives ample area of escape for the 
exhaust and gases. The tender is mounted on bogie trucks, 
and has a cylindrical water tank of 2500 gallons, and a coal 
box of 4 tons capacity. The engine weighs 38 tons, with 
. tons on the driving wheels, and the tender weighs about 
27 tons. 

Cerro de Pasco Railway.—For this railway in Peru, of 
standard gauge, the Baldwin Works built two eight-coupled 
goods engines having two-wheeled leading and trailing bogies. 
One of these is shown in Fig. 5, page 666. Thetrailing bogie is 
to support the overhang of the fire-box, which is 8ft. 6in. long 
and 4ft. din. wide. The boiler is long in the barrel, 5ft. 
diameter, and carries 1801b. pressure. It has a fire-box with 
arched crown sheet supported by radial stays. There are 192 
tubes 2}in. diameter and 17ft. 8in. long. The tube heating 
surface is 1988 square feet ; total heating surface 2121 square 
feet, and grate area 37 square feet. The cylinders are 20in. 
by 26in., driving the third coupled axle, and the driving 
wheels are 4ft. 4in. diameter. The bogie wheels are 2ft. 6in. 
diameter on the leading and 3ft. 4in, on the trailing bogie. 
The driving wheel base is 14ft., and engine wheel base 29ft 
The weight of the engine is 76 tons, with 60 tons on the 


the rear bogie, A large tender is used, mounted on bogies, 
and weighing 50 tons. It carries 5000 gallons of water and 
10 tons of coal. It may be mentioned that the Baldwin 
Works have built a large number of powerful passenger and 
800ds engines for Brazil. 

Porto Rico Railway.—For the ‘‘ American Railway” of 
Porto Rico the Baldwin Co. has built three four-coupled 
bogie passenger, and three eight-coupled goods engines 
with two-wheeled bogies. The railway is of metre gauge. 
Al) the engines are compounds, and have the Walschaerts’ 


six-coupled bogie passenger engines and eight-coupled bogie 
goods engines—4:6:0 and 2:8:0. Some of the passenger 
engines are four-cylinder balanced compounds—with cylinders 
16in. by 26in. and 26in, by 28in. Others have superheaters. 
All have 30-ton tenders for 3000 gallons of water and 7 tons 
of coal. The dimensions of the simple engines, all for 
5ft. 3in. gauge, are as follows .— 


Central Railway of Brazil. 


Passenger engines. Goods engines. 


Cylinders 2lsin. x 28in. Zlin. x 26in. 
Driving wheels 5ft. 8in. 4ft. Tin. 
Wheel base, driving 12ft. 6in. 15ft. 3in. 
Wheel base, engine 24ft. Oin 23ft. lin. 
Boiler, diamete: 5ft. 6in. 6ft. Zin. 
Fire-box .. mie 74it. X 4ft. Sit. x 4ft. 
Tubes, number .. f 204,12 \ 287 
Tubes, diameter \ 2in., Sin. f 2yin. 
Tubes, length re 14ft. 6in. 14ft. 4in. 
Heating surface, tubes 1993 sq. ft 23399 sq. ft. 
Heating surface, total 2141 sq. ft 2578 sq. ft. 
Grate surface ‘ 30 sq. ft 354 sq. ft. 
Weight on driving wheels 60 tons 68 tons 
Weight ofengine.. .. .. 80 ,, 4 , pe 
Weight of tender sks , = sy 45 ,, 
. ae : . oa ” 
Water 3000 gal 4500 gal. 





Royal COMMISSION ON CANALS AND WATERWAYS.—The Royal 
Commission on Canals and Waterways have just issued a fourth 
volume, which contains particulars of the capital, amount of 
traffic, details of works and various other information concerning 
the canals and navigable rivers of the United Kingdom. These 
returns have been prepared in the Commission’s offices, and will, it 
is understood, take the place of the decennial returns issued by 
the Board of Trade which would, in the ordinary course, have been 
issued for the year 1908. The present returns issued by the Royal 
Commission contain much more information than has hitherto been 
given in the Board of Trade returns. From them it appears that 
the total length of canals and navigable rivers in the United King- 
dom amounts to 4673 miles. This total is divided by the Com- 
mission into three kinds :—(1) Independent canals totalling 3310 
miles ; (2) canals belonging to railway companies, 1144 miles ; and 
(3) canals controlled by railway companies, 218 miles. The 
total capital paid up amounts in these three classes to 
£37,000,000, £5,750,000, and £4,800,000 respectively, making a 
grand total of £47,550,000 for the United Kingdom. The total 


os b | traffic conveyed in 1905 was 29 million tons in the first class, 
driving wheels, 6} tons on the front bogie, and 94 tons on | eles Gans sinus, and Ecallian ‘Sane te tho: thine 


6 million tons in the second class, and 8 million tons in the third 
class, making a grand total of traffic conveyed of 43 million tons, 
giving a gross revenue of £2,680,000, the net profit amounting to 
£789,000. The volume also contains two maps; one shows the 


| canals and navigations arranged under their form of control and 


distinguishing their carrying capacities, and the other map shows 
the canals and navigations in the catchment basins of England and 
Wales. This map also gives other useful information and various 
particulars regarding the rainfall and the lengths of rivers, and 
should be found of much service in other investigations besides 
that connected with the Canal Commission’s inquiry for which it 
has been prepared by the Commission’s staff. 





OBITUARY. 


SIR ROBERT G. REID. 
(From onr Canadian Correspondent. ) 


By the death of Sir Robert G. Reid on the 8rd inst. 
Newfoundland has lost one who, probably more than any 
other, has contributed to the prosperity of the Colony, and 
the world has lost one of its great constructors. The pre- 
sident of the Canadian Pacific Railway is reported as 
referring to him :—“ I have known Sir Robert Reid for a 
quarter of a century, first as a capable and conscientious 
contractor during the construction of the Canadian Pacific, | 
and for the past eighteen years as a builder and operator 
of a railway system and other enterprises in Newfound- 
land, and as a fellow director of the Canadian Pacific, the 
Bank of Montreal, and the Royal Trust Company. In 
common with everybody else who knew him personally, 
I admired him for his unimpeachable integrity, sound 
judgment, enterprise, and charitable disposition. Our 
board of directors is deprived of an able and useful 
member, and I personaliy lose an intimate and most 
esteemed friend.” 

Born in Coupar Angus, Perthshire, in 1842, Robert 
Gillespie Reid went, as a young man of twenty-three, to 
Australia. It was in the days of the gold rush, when 
Ballarat and Bendigo were household words. He first 
took to the goldfields with moderate success, and then 
launched into public works. In 1871 he went to America, 
and the first of the great enterprises which he undertook 
on that side of the Atlantic was the building of the Inter- 
national bridge across the Niagara, near Buffalo. After 
the completion of that work in 1872 he was entrusted 
with the construction of the bridges between Montreal 
and Ottawa, on the Montreal, Ottawa, and Quebec 
Railway, which now forms part of the Canadian Pacific 
line. 





G. REID 


SIR ROBERT 


He built the bridge across the Colorado River at Austin, 
Texas, and all iron and masonry bridges on the first 250 
miles of the Southern Pacific Railway west from San 
Antonio. He built the International Railway bridge 
between Texas and Mexico, across the Rio Grande, in 
1882, and the railway bridge across the Delaware River 
at Water Gap, Pennsylvania. 

When the construction of the Canadian Pacific Rail- 
way main line was in progress Mr. Reid undertook the 
building of the heaviest section north of Lake Superior. 
He erected permanent and temporary bridges on 250 
miles of the line east of Port Arthur, and was the builder 
of the Lachine bridge across the St. Lawrence. Then 
came the building of the Soo bridge in 1887, and the 
construction of 86 miles of the Canadian Pacific Railway 
Sudbury branch. 

A few years later Mr. Reid was in the midst of the 
Newfoundland undertakings and interests, with which the 
last years of his life were more closely—in fact, prac- 
tically exclusively—associated. His first work on the 
Atlantic side of the continent was the erection of a 
bridge across the Great Narrows at Cape Breton, and in 
1889 he contracted with the Newfoundland Government 
to build the Hall’s Bay Railway. This, 260 miles in 
length, was completed in 1893, and Mr. Reid then under- 
took to build the Western Railway, commencing at the 
terminus of Port au Basque, on the west coast of the 
island, a distance of 250 miles. This work was completed 
in 1897. 

In 1898 he contracted with the Government to operate 
all trunk and branch lines in the island for a period of 
fifty years, paying 1,000,000 dols.—say, £200,000—for 
the reversion of the whole of the lines at the end of that 
period, and receiving additional land concessions, amount- 
ing to about 44 million acres, thus becoming one of the 
largest landed proprietors of the world. Mr. Reid further 
contracted to build eight steamers for the carriage of 
passengers and goods to ply on the large bays of the 
island, and to run and maintain the service. He took 
over the dry dock in St. John’s Harbour, and the whole 
of the land telegraph lines throughout the island. These 
great interests, consolidated and grown to vast propor- 
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tions, constitute, with the coalfields he acquired, the 
undertaking of the Reid Newfoundland Company, of 
which Sir Robert was the first president. 

His achievements, particularly his work in Newfound- 
land, was recognised by the honour of knighthood being 
conferred upon him by his Majesty in a recent list of 
birthday honours. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


CYLINDER CONDENSATION. 

Sir,—Your articles on cylinder condensation are most interesting 
and give good food for thought, but I donot think that so far you 
have brought forward the definite evidence against the ‘‘ heat trap 
theory” you originally averred to exist. I now propose to give, 
as asked for by you in your note to my letter in your issue of 
May 22nd, what I consider very definite evidence in its favour, and 
to join issue with you in some of the arguments you adduce in 
your articles. 

You say (page 551): ‘* During admission the steam simply con- 
stitutes a plug, and any liquefaction must take place in the 
boiler.” This perhaps may be so in the rare cases where the steam 
is at full boiler pressure in the cylinder at point of cut-off, but 
when as is usual the passages through the stop valves, slide valves 
and ports are more or less restricted, with a consequent loss of 
pressure and much eddying, I consider that the steam does work 
in forcing itself past the obstructions, and arrives in a more or less 
wet state in thecylinder. Take also the case of a cylinder working 
under throttled conditions, the pressure at the beginning of the 
stroke may be equal to the boiler pressure, but at cut-off, only 
about two-thirds or one-half the pressure, how can the liquefac- 
tion take place in the boiler’ All the boiler has to do is to 
keep the steam at full pressure at the throttle. The steam when 
it passes this has to do work not only in the cylinder, but also in 
forcing itself past the obstruction, and, consequently, has to suffer 
liquefaction in accordance with the work it does. 

You say that it has been conclusively proved that water vapour 
cannot exist as mist unless dust is present. Is it possible that the 
air always present in steam engine cylinders may take the place of 
dust ? i only offer this as a suggestion. 

On page 643 you say: ‘“‘The compound engine is nearly always 
worked at a higher pressure and ratio of expansion than the single- 
cylinder engine. In the few cases in which it is not so the intro- 
duction of the second cylinder effects no economy.” Also: ‘‘ The 
truth of the idea that the reduction in the range of temperature in 
each cylinder is a factor in producing economy has never yet been 
demonstrated.” 

I venture to think, Sir, that the following results prove both 
these statements to be erroneous :— 

Professor Weigbton, ‘‘Transactions, North-East Coast Institute,” 
vol. vi., gives the results of some experiments with his engine 
worked both as triple and compound, with the following results: 
Triple-engine cylinders, 7in., 10}in., 23in.; compound engine, 7in. 
and 23in.; cut-off in high-pressure cylinder, 10in. in both cases ; 
steam pressures, 197 Ib. and 198 Ib. respectively ; water consump- 
tion per I.H.P., 13-8 lb. and 16-4 lb.—a decisive economy in 
favour of the triple under similar conditions. 

Then, again, Willans’, in his experiments on both non-condens- 
ing and condensing engines as set forth in his papers to the losti- 
tute of Civil Engineers, gives the following results, which I have 
taken from the great number he presents as being very applicable 
to my arguments, although the whole of his experiments are 
proofs in favour of the ‘‘ heat trap theory ” : 


Willan’s Non-condensiny Trials. 
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I need not enlarge on these results, as the facts are self-evident, 
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cases to be entirely due to less range of temperature, as in 

110 110 . 160 ,, 160 ; , 
Ss re ‘ and C 3 T a although the compound in the first 
and the triple in the second experiment had the larger admission 
surfaces ; in other cases to reduced surfaces and less range of tem- 
perature combined. The triple engine trial, condensing and non- 
condensing, is very instructive as regards the effect of the range 
of temperature. may here quote what Willans says at the con- 
clusion of his papers in vol. cxiv.:—‘‘It would appear that under 
almost all circumstances the triple engine shows an advantage 
over the compound one in point of steam consumption, the range 
of temperature in the latter being so much greater.” 

Now, I consider Willans’ evidence the strongest, most practical, 
and most trustworthy that, to my knowledge, has ever been pub- 
lished. All his experiments were made with the same engine, by 
the same observers, and under precisely similar conditions. 

These are most important facts, and give comparative results 
which can be absolutely relied upon, all other experiments, such 
as the Marine Engine Research Committee’s experiments, for 
instance, being made under widely different conditions, and on 
engines of totally different designs, a condition of affairs resulting 
in contradictory and c fusing results. 

Although I do not think it necessary to bring forward further 
evidence, it is interesting to note that when triple engines were 
introduced by Dr. Kirk in the Aberdeen with 125 lb. pressure, 
compound engines were then very generally working at 100 lb. 
The triple engine proved such an immediate economical success 
that marine engineering practice was practically revolutionised. 
This economy could not be, and was not due to the mere increase 
of 25 lb, in the working pressure. I have both triple and quad- 
ruple engines working with 200 lb. to 220 lb.; the latter are 
decidedly more economical. You illustrated the engines of the 
s.s. Minho in 1891, a compound engine to work at 150 1b. This 
machinery was claimed to work as economically as a triple engine, 
but, as far as my knowledge goes, this design has not been 
repeated for large engines, and hence I judge it was found to be 
an economical failure. 

| consider the experiments quoted prove that the multiplication 
of cylinders under similar conditions of pressure and expansions 
Send to economy, and that this is due probably both to the reduc- 
tion of the range of temperature and the amount of surface 
exposed to admission steam. 

I do not contend that the fluctuation in temperature of the iron 
of the cylinders is the cause of the economy, nor that the water 
present accounts for the same, but it does appear to me that both 
these points have something to do with the matter, and that pro- 
bably in some cases the former and in other cases the latter is the 
dominating factor. 

In conelusion, I would say that it seems to me that with 
saturated steam there must always be water present in the cylinder 
—the consequences of which are pointed out by De Fremenville — 
and as the steam arrives in a supersaturated condition, and lique- 
faction takes place during admission, as explained above, there 
may be almost sufficient water from these causes to account for 
the missing quantity, hence the economy of superheating. I do 
not consider that the leakage theory can account for the missing 
quantity in the experiments quoted, although some of the results 
obtained by the Research Committee may be, and probably are, 
affected by leakage of valves and pistons. 

It seems a pity that the professors at the various technical 
colleges having beautiful and very adaptable engines, mostly owing 
to the generosity of manufacturers, cannot do more in the way 
Willans has done to extend and amplify the general knowledge of 
the behaviour of steam in engines. It causes one to ask, ‘‘Cu/ 

. W.S. Hipe. 
Hull, June 22nd. 


bono 


Sir,—Judging from the statements and contentions of some of 
those who uphold large initial condensation, there appears to be 
some misconception as to the real point at issue. That initial 
condensation goes on in engine cylinders when using saturated 
steam no one denies. That valves can leak when running is a fact 
established experimentally. The dispute is not whether initial 
condensation or valve leakage accounts for the whole of the 
missing quantity, but the relative magnitude of these two causes. 
Your correspondent ‘“‘S. W.,” evidently arguing against valve 
leakage as accounting for the missing quantity, draws some loose 
deductions regarding the percentage missing quantities which 
ought to be obtained at various speeds. As a matter of fact, 
those who have made extensive experiments on an engine at 
various speeds know that the missing quantity, stated in lbs. per 
hour, does not vary much for considerable speed changes. So far 
as I know, no experimenter has yet determined the actual rate of 
valve leakage under running conditions. All direct measurements 
of valve leakage yet made have been under conditions altogether 
different from those obtaining when the engine is working nor- 
mally. It has been shown by Callendar and Nicolson, and con 
firmed by Professor Capper, that the temperature of the metal in 
the neighbourhood of the valve has an influence on the rate of 
valve leakage. This metal temperature depends to some extent 
upon the weight of steam flowing through the cylinder ports, and 
probably on conditions which I mentioned in a previous com- 
munication when dealing with the leakage of poppet valves. It is 
useless to state that the rate of valve leakage is independent of 


| the speed of the engine, as no one knows whether it is or not ; 


experiments under working conditions must determine that. 
“S$. W.’s” statement that the missing quantity is independent of the 
type of valve is certainly sweeping. The statement seems to me 
to be equivalent to the following :—‘‘ All similar engines working 
under similar conditions will give results, as regards steam con- 
sumption, which are comparable and uniform.” The actual 
results obtained from experiments are notably chaotic. 

If ‘“*S. W,” willread Callendar and Nicolson’s paper he will find 
that they measured the steam temperature by means of a platinum 
thermometer attached to the piston. The actual temperatures 
were practically in- accordance with those obtained from the 
indicator diagram. 

Mr Booth voices yet another theory of condensation, which is 








purely hypothetical. Will Mr. Booth demonstrate how his theory 


| would account for the large initial condensation which has to be 


assumed! It appears to me he could just as easily state that any 


| water left on the walls at release assumes the spheroidal condition 
| during the exhaust period ; or any other convenient assumption 
| would serve the same indefinite statement, viz., that, if true, it 


would easily account for the whoie of the missing quantity. The 


| fact of the matter is, steam refuses to condense on a metal surface 


| 
| 


| 
| 


| 
| 
| 
1 


| 
| 


| you are adducing these as evidence against valve leakage. 


| cylinder. 
| steam present as such in the cylinder at the closing of the cut-off 


at anything like the rate of condensation assumed in engine 
cylinders. 

In your articles on cylinder condensation you have quoted very 
largely from Mr. Isherwood's old-time statements. I assume that 

uite 
recently, in the discussion following the reading of a aR on 
‘‘ Superheat ” by Aimé Witz, Mr. Isherwood is reported as saying : 
—‘*The author has entirely ignored the serious loss in all steam 
engines by leakage of steam past the valves and piston of the 
He attributes the difference between the weight of the 


valve, and the weight of steam drawn from the surface condenser 
per stroke of piston wholly to what is termed ‘cylinder condensa- 
tion,’ while, in fact, this difference is the sum of the leakage 
referred to and of the liquefaction due to the interaction between 
the metal of the cylinder and the heat of the steam. If the 
engine functioned absolutely without leakage the economy of its 
performance would not be affected by the reciprocating speed of 


but it will be seen that in every case - either non-condensing or | its piston. As a general fact, the sum of the leakage and the 
condensing, whether the cut-off is the same, or whether the | cylinder condensation may be taken, for example, at, say, 21 per 
pressure is the same with equal expansion—the compound engine | cent. cf the water of liquefaction drawn frem the condenser, and 
has less initial condensation than the single-cylinder and the triple | of this 21 per cent. at least one-third is probably leakage, leaving 


engine less than the compound engine. 


This appears in some | 14 per cent. for the cylinder condensation.” 





——— 
Although there is much in the above statement which is 9 

critic'sm, Mr. Isherwood has evidently changed his mip, 

siderably since he made the statements you have quotec 

articles, and it would only be fair to ask you t» give 

sideration to his latest statement on this subject, 
Glasgow, June 22nd. 
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Sir,—I was pleased to see you had a leader on “ Mechani,, 
Flight” in this week’s issue. Whilst agreeing with yoy it eal 
disadvantage, under certain conditions, not to be able rio, 
slowly, I do not consider this is by any means a serious obstaci, 
under certain circumstances and new conditions called for hy the 
use of aéroplanes, The article ends up by saying : “ But we sh i 
get little, if any, further by such repetition. The av'roplane is 
full of disabilities, and the search for other means of achieving 
flight must not be neglected.” But is not our knowledge of the 
aéroplane too young yet to cast it aside and search for other 
means of achieving flight? Is it so full of disabilities ’ I thing 
not, if a closer investigation is made. 

There is no reason why an aéroplane should not fly at any Speed 
between 15 and 70 miles an hour; at 15 miles per hour the dro. 
curves would be at a coarse angle, the exact angle depending Upon 
the weight per square foot ; at 70 miles per hour the angle woy)j 
be fine if carrying a weight of anything between 41b. to 3]p, per 
square foot. 

Personally, I think the greatest future for mechanical flight lies 
in a combination of the aéroplane and hydroplane. With oy, 
present knowledge it is possible to build a machine that is capable 
of landing on fairly rough water and start from same again, The 
larger the machine the rougher the water it should be capable of 
landing on and leaving, or the deeper down the hydroplanes ape 
carried below the sharp torpedo-like floats. A square foot of 
hydroplane surface at a slight angle and depth at ‘0 miles per 
hour can support 350 Ib.; so, if the hydroplanes are under contry! 
the machine can be made to steer from the water into the air 
when the desired speed is attained, and high-speed landings for 
such a machine could be made fairly easy, especially on smooth 
water, as landings under ordinary conditions would be made jx 
some sheltered waters. 

The commercial utility of a reliable atroplane or flying machine 
dependschiefly on the weight and speed per horse-power it is capable 
of carrying. At present the French experimenters have only carried 
30 lb. per horse-power at speeds between 25 and 35 miles per hour, 
The Wright Bros. apparently have carried 501b. per horse-power 
at 35 to 40 miles per hour. 

If the subject receives the attention it deserves a very high state 
of efficiency should b> reached in the near future, and instead of 
losing so much power in the aérial propeller, this with more 
experience should be capable of equalling the 10 per cent. apparent 
positive slip results obtained in marine practice ; the water in this 
case is being cut by the blades at about 24 deg. 

A study of the propeller of Farman’s aéroplane is instructive; 
it is 5ft. piteh and revolves at 1200 revolutions per minute ; cop. 
sequently when the machine is travelling at 334 miles per hour 
the air is being cut by the blades at 74 deg. From this it will be 
easily seen better results are to be expected when a finer pitch 
and greater surface or speed is given to the propeller. Nw doubt 
Mr. Farman is fully aware of this, but all these changes require 
time. 

After a careful investigation there are good reasons for expect. 
ing that 1501b. per horse-power in the near future can be carried by 
the aéroplane at speeds between 15 and 70 miles per hour. With 
this load per horse-power two sets of engines could be carried, » 
that should one stop the other can be started up, and the airo. 
plane could then be used fur commercial purposes. 

June 17th. A. V, 


AEROPLANE. 


KE, 


\ NEW PATTERN-MAKING MACHINE. 

S1k,—Referring to your description of the Wadkin and Scott- 
King patent pattern-making machine in your last week’s issue, the 
speed of the cutter spindle is given as 2000 revolutions per minute, 
whereas our preter be needs range from 2000 to 3600 revolutions 
per minute to suit the Sense of cutters. 

Thanking you in anticipation for the insertion of this slight 
correction. P.p. PATTERN-MAKING MACHINE COMPANY, 

June 22nd. J. W. WADKIN, 


ALBERT MEDAL OF THE RoyaL Society or ArTSs,—The Albert 
Medal of the Royal Society of Arts for the present year has been 
awarded with the approval of his Royal Highness the President, toSir 
James Dewar, F.R.S., ‘‘ For his investigations into the liquefaction 
of gases and the properties of matter at low temperatures, investi- 
gations which have resulted in the production of the lowest 
temperatures yet reached, the use of vacuum vessels for thermal 
isolation, and the application of cooled charcoal to the separation 
of gaseous mixtures and to the production of high vacua.” 

THE INSTITUTION OF ELECTRICAL ENGINEERS. A special general 
meeting of members, associate members, and associates of the 
Institution will be held in the Lecture Theatre of the Medical 
Examination Hall, Victoria Embankment, W.C., on ‘Tuesday, the 
30th day of June, at half-past five in the afternoon, for the pur- 
pose of considering, and, if approved, of passing the following 
resolution, namely :—‘* That the purchase of the lease of the site 
and building known as ‘The Medical Examination Hall,’ situate 
on the Victoria Embankment, London, W.C., now the property of 
the Royal College of Physicians of London and the Royal College 
of Surgeons of England, for the sum of £50,000, be sanctioned and 
approved, and that the Council be authorised to sell such of the 
investments of the Institution and to make such other financial 
arrangements (including the disposal of the site in Tothill-street 
now owned by the Institution) as the Council may consider neces- 
sary for the above purpose.” In explanation of the foregoing 
notice, the Council announces that, subject to the approval of the 
members at this general meeting specially convened for the par- 
pose, it is proposed to purchase the premises known as the Medical 
Examination Hall on the Victoria Embankment, London, W.C. 
The owners of the property are the Royal College of Physicians of 
London and the Royal College of Surgeons of England, who hold 
it from the Duchy of Lancaster on a ninety-nine years’ lease dating 
from 1885, the unexpired portion being therefore seventy-six years. 
The Council proposes to purchase this lease for £50,000, plus the 
ground rent of £2201 per annum. The building stands on the 
Victoria Embankment, facing one of the Embankment (Gardens, 
and is situated between the Savoy Hotel and Waterloo Bridge. 
It is midway between Charing Cross and Temple Stations on the 
District Railway, and is within a few minutes’ walk of Waterloo, 
Charing Cross, and St. Paul’s Stations, and is close to the new 
Strand Station of the Underground Electric Railways. It is 
almost at the point of junction of the tramways of the north and 
south of London. It is reached from the Strand by Savoy-street 
and Savoy-hill. The building occupies a nearly square site of over 
20,000 square feet. It comprises three floors and a basement, and 
has a lecture theatre in-addition to a large number of very hand- 
some well-lighted lofty rooms. The building contains a floor 
—_ exclusive of corridors, entrance halls, and passages, of more 
than 40,000 square feet. The theatre is rather small, but the 
Council considers that it can be increased and improved without 
very serious expense. In order to enable members to sce the 
building, the Royal Colleges have kindly allowed the use of the 
theatre for the special general meeting, and will permit inspection 
of the principal lower rooms of the building at 5 p.m. on Tuesday, 
June 30th, half-an-hour before the general meeting. 
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THE DONCASTER AVOIDING LINE. 


A, rHouGH having a length of less than four miles, the 
‘y * Doncaster avoiding line,” upon which work a com- 
ement has just recently been made, represents not 
the least important of the many improvement schemes 
carried out during recent years on behalf of the Great 
Central Railway Company. As is well known, Doncaster 
is one of the most important railway centres in the 
United Kingdom, as here converge the lines leading to and 
from King’s Cross, York, Leeds, Pontefract, Hull, Grimsby, 
Lincoln, and Sheffield. Fur several years past the Great 
Central Railway Company bas had under consideration 
in connection with the important schemes for the pro- 
vision of a large mineral concentration yard at Wath— 
lately completed, and described in Tue ENGINEER of 
February 7th last—and the new docks at Immingham, 
the establishment of a loop line to avoid the town of 
Doncaster, thereby obviating the inevitable delays con- 
sequent upon all the traffic from the north, south, and 
west to points east of Doncaster having to cross the 
Great Northern main line at that place. As shown in 
the illustration, this new railway will leave the Great 
Central Railway Company’s existing line at a point about 
two miles west of Doncaster, in the parish of Warmsworth, 
in close proximity to which is Hexthorpe, where there is 
a large mineral sorting yard, The new line will then 
cross the river Don, and, after passing through a portion 
of the parish of Sprotborough, will be carried over the 
West Riding and Grimsby Railway (G.C. and G.N. joint) 
and the Great Northern Company’s main line in the 
parish of Bentley-with-Arksey, and make a connection 
with the Great Central Railway Company’s line to Hull 
and Grimsby at a point about one and a half miles 
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RAILWAY CONNECTIONS AT DONCASTER 


east of Doncaster. With the exception of two small 
cuttings, the line will be carried on embankment 
throughout, which in some places reaches a height of 
50ft., this being rendered necessary by reason of the 
land in this neighbourhood being low-lying, and the new 
line having to be carried over several public ‘roads and 
railways, and has to allow a clear headway of 17ft. 6in. to 
the former and 15ft. to the latter. The new railway will be 
cf double track, and form a connection with the down 
line at the east end by means of a flying junction. Some 
idea of the magnitude of the undertaking may be gathered 
from the fact that although the line will be slightly under 
four miles in length, the contract embraces upwards of 
1,000,000 cubic yards of earthwork in cuttings and em- 
bankments, 13,000 cubic yards of brickwork in bridges 
and culverts, and 1400 tons of steelwork in girders, trough 
flooring, kc. Theheaviest bridge will be a lattice girder 
structure of 143ft. span carrying the railway over the river 
Don. Itis the intention to utilise the new line chiefly 
for the running of the heavy goods and mineral tratflic 
passing from all points on the Great Central Railway 
system to Frodingham and the ports of Goole, Hull, 
Grimsby, New Holland, and, eventually—when the new 
dock there is completed —Immingham. 

_ Not only will this new line greatly facilitate the work- 
ing of the traffic to and from the Humber ports and 
reduce the congestion on the Great Northern main line 
in the vicinity of Doncaster, but it will act as a great 
relief to the level crossing of the Great North Road at 
Marshgate, Doncaster, for whereas at present the Great 
Central Company works about 105 trains daily over the 
crossing, this number will be reduced to about forty trains 
daily. The line is expected to be opened for traffic about 
December, 1910. The works have been designed by Mr. 
C. A. Rowlandson, M. Inst. C.E., the engineer-in-chief, 
and are being carried out under the supervision of Mr. 
J. B. Ball, M. Inst. C.E., the assistant engineer for new 
works of the Great Central Railway Company, by Messrs. 
Logan and Hemingway, of Nottingham. 








A CONTRACT TO SUPPLY MACHINERY. 


IN the course of his judgment in the case of Scott and 
Mountain v, Kent Collieries, Limited, which he delivered on 
Tuesday last, Mr. Muir Mackenzie decided certain points of 
interest to those who contract to supply machinery. The 
machinery there in question consisted of electric pumps, 








each set comprising an engine, generator, motor, and pump. 
These pumps were to be used for unwatering a shaft at the 
defendants’ colliery. Each pump was to be capable of 
raising 1000 gallons of water per minute against a head of 
640ft., and was to be driven by a three-phase motor develop- 
ing up to 300 horse-power. This machinery was to be 
supplied by the plaintifis, who guaranteed that the generators 
would have an output of 300 kilowatts. The first point of 
interest decided by Mr. Mackenzie was that if the required 
work could te done with a smaller brake horse-power the 
terms of the contract were satisfied. A question also arose 
with regard to delay in delivery. It appeared that it was a 
term of the contract that the pumps should be delivered and 
ready for working by a certain time, and that they should be 
capable of withstanding a certain test. The defendants, 
apparently, accepted and started working the pumps without 
insisting upon the test; consequently, the official referee 
found that they had accepted them, and could not therefore 
reject them on the ground that they did not conform to con- 
tract. As to the question of delay, he found that the 
defendants had really sustained no damage, inasmuch as 
they were not ready to take delivery before the time when 
the pumps arrived. Another interesting point arose with 
regard to continuous working. The plaintiffs guaranteed 
that the motors would each run for six hours continuously 
without overheating, and had suggested that the two pumps 
should be so arranged that one could relieve the other. The 
defendants did not adopt this suggestion, but so worked the 
motors independently that they broke down, as the referee 
found, through overheating. In the circumstances, he held 
that the plaintiffs were not responsible. The last question 
related to steam consumption. The plaintiffs supplied engines 
guaranteed to produce the required power for a certain con- 
sumption. As a matter of fact, the engines supplied required 
more steam. Mr. Muir Mackenzie had to assess the damages 
sustained by the defendants on this head. The defendants 
claimed, in effect, the estimated excess of the coal consump- 
tion when the plant was at work over the coal consumption 
guaranteed, and for the quantity used by the plant when at 
work without useful results. It was held, however, that the 
measure of compensation to award was such sum as one 
could estimate to be the difference in value of the engine as 
delivered and an engine with the guaranteed consumption. 
In the event the plaintiffs had judgment for part of their 
claim, while the defendants were also partially successful on 
their counterclaim. 





RAILWAY CONCILIATION BOARDS. 


WE have now a further batch of Board of Trade returns on 
the elections of the railwaymen’s elections to the conciliation 
board. A few of them record the elections for important 
railways, but the majority are for-the smaller fry of the rail- 
way world, All, however, tell practically the same tale—the 
overwhelming majority of trade unionists elected and the 
quite inadequate representation of the unorganised body of 
the men, On the London, Tilbury and Southend Railway 
ten representatives were returned ; only two are non-unionists, 
six belong to the Amalgamated Society. On the Taff Vale 
Railway all the nine seats have been secured by the same 
society. On the Rhymney Railway the result is exactly the 
same, and on the Alexandra Docks Railway eight out of the 
nine representatives are members of the Amalgamated 
Society. Twelve men of Mr. Bell’s union represent the 
Somerset and Dorset Railway, the three non-unionists who 
stood receiving very few votes, On the Brecon and Merthyr 
the eight candidates of the A.S.R.8. were returned un- 
opposed ; on the Barry all the seats belong to the society, 
six out of the ten being unopposed ; all twelve seats of the 
Maryport and Carlisle Railway have been won by the same 
union ; on the Hull and Barnsley ten seats have been secured 
by unionists and only two by independent men; and 
on the North Stafford the eleven seats have been won by the 
Amalgamated Society. It will be observed from this list, 
largely of Welsh railways, that the A,S.R.S. appears to be 
particularly strong in the Principality, many of the members 
being returned unopposed and the voting for the non-unionists 
in opposition being almost insignificant. Taking now some of 
the bigger railways, we find that on the South-Eastern and 
Chatham, which had twenty-four seats to fill on four sectional 
boards, only two non-unionists have been sticcessful, and the 
Amalgamated Society has won nineteen seats, On the 
London and Brighton Railway thirty-two men had to be 
elected. The A.S.R.S. put up thirty-three men and secured 
seats for twenty-eight of them ; the non-unionist candidates 
were twenty-two in number, but only one was successful, 
The Lancashire and Yorkshire Railway is represented by 
seven sectional boards and forty-two members. For these 
seats eighty-nine candidates contended. Twenty-four of 
them were non-unionists, but not a single one was successful ; 
all the seats on all the boards were captured by members of 
seven unions, the A.S.R.S, alone taking thirty-five of them. 
On the Great Northern Railway, the last to be returned, out 
of the twenty members elected to the four boards certainly 
nineteen are unionists, seventeen belonging to A.S.R.S. On 
these two last railways, the Lancashire and Yorkshire and 
the Great Northern, votes were taken as to whether the 
companies should or should not pay the expenses of the 
boards and of arbitration cases, and the offers of the com- 
panies to do so were, as might be expected from the prepon- 
derance of the unionist element, overwhelmingly rejected, 








COAL BRIQUETTE PLANT. 


AT a recent meeting of the American Society of Mining 
Engineers a discussion took place on the coal briquetting 
plant built at the Bankhead Mines, Alberta, Canada, in 1907. 
This plant has so successfully solved the problem of waste 
presented by the large percentage of dust which is produced 
on account of the exceptionally friable constitution of the 
mine product, that the original unit of which the p'ant at 
first consisted is now being doubled. The method followed 
is known as the ‘* Zwoyer”’ process, and operations are carried 
on under licence from the Zwoyer Fuel Company, of New 
York City. The dust, instead of being dumped on the waste 
pile, is now passed to the dust-bin in the breaker. This bin 
is 20ft. by 30ft. and 24ft. deep, and adjoins the machinery 
house, which, 60ft. by 73ft. in area, contains the briquette 
machinery, crusher, mixer of six units, pitch storage tank, 








engine, two dust elevators, and briquette press. A cooling 
house contains the cooling table and machinery for driving 
the briquette conveyor. The dust is carried from the bins 
to the crusher by a drag chain, passes to the mixers, and is 
there heated by the gases from the mixer furnace while pitch 
is introduced by an atomiser. From the last mixer it is 
brought by an elevator to the press and briquetted. By 
means of a belt conveyor the briquettes reach the distributor 
over the cooling table, and after being carried back and forth 
over the latter seven and three-quarter times the briquette 
conveyor finally deposits them in the briquette bins. The 
briquettes are sold for 4dols. per ton at the plant, and find 
ready demand, one division of the Canadian Pacific Railway 
using them exclusively as fuel. The total output for 1907 
was 43,703 tons. It is expected that the enlarged plant will 
produce 15,000 to 16,000 tons of briquettes per month. 








NAVAL ENGINEER APPOINTMENTS. 





Tue following appointments have been made at the Ad- 
miralty : 

Engineer-Rear-Admiral 8. J. Robins has been placed on the 
retired list at his own request. 

Engineer-Captain J. M. C. Bennett has been promoted to the 
rank of Engineer-Rear-Admiral. 

The Good Service Pensions of £150 a year each, established by 
Order in Council of March 19th, 1908, for Engineer-Captains, have 
been awarded to Engineer-Captains William L. Wishart and J. 5. 
Sanders. 

Engineer-Commanders.——-W. Wright, to the Isis, on recommis- 
sioning ; C. Stevens, to the Diana ; G. F. Thompson, to the Skir- 
misher ; W. H. James, to the Vivid, additional, for the Colling- 
wood ; J. W. Agnew, to the Hannibal, on recommissioning ; C. E. 
Eldred, to the Ocean, on recommissioning ; F. P. Smith, to the 
Latona ; S. Godbeer, to the Blake, additional, for duty in connec- 
tion with torpedo boat destroyers and torpedo boat tenders ; 
W. F. Hinchcliff, G. T. Goodall, and E. J. Edgar, to the Fisgard, 
Tenedos,,and Indus respectively, for repair duties and examination 
of engine-room artificers; W. C. Sanders, to the Tenedos, for 
instruction of boy artificers; J. W. Pleming, W. J. Brown, and 
W. Lonnon, to the Vivid, Pembroke, and Victory respectively, 
additional, for general duties in connection with the depét and 
ships under the orders of the Commander-in-Chief ; J. Ryan, to 
the Swiftsure; W. M. Whayman, to the Victory, additional, as 
first assistant to the manager, engineering department, Portsmouth 
Dockyard ; H. J. Coad, to the Illustrious, on recommissioning ; 
A. J. Carnt, H. H. Meadus, E. G. P. Moffett, and H. Wallis have 


‘been placed on the retired list at their own request; W. Whitting- 


ham, to the Vivid, additional, for the Niobe ; R. B. Ayers, to the 
Indomitable, on commissioning; W. G. Mogg, to the Russell ; 
E. F. Sparks, to the Mars; C. C. Sheen, to the Victory, for four 
months’ study of French abroad; J. H. Watson, to the Aga- 
memnon, on commissioning ; R. B. Dicon, to the Dominion, on 
recommissioning ; W. H. 8. Moysey, to the Wildfire, additional, 
for the Endymion ; R. Bryan, to the Europa, additional, for the 
olus; T. C. E. Hughes, W. H. James, and A. E. Travis, to the 
Victory, additional, for oil fuel course. 

Engineer-Lieutenants —-G. H. Starr, C. E. Sutton, and A. 
Berry, to the Indomitable, on commissioning ; E J. Mowlam and 
H. H. Wilkins, to the Russell, on recommissioning; H. (:. 
Radford, to the Mars, on recommissioning; G. W. Phillips, 
additional, for charge of drawing-office, Chatham ; A. G. Crousaz, 
to the President, additional, for Controller's Department, 
Admiralty ; A. W. Hughson, to the Vivid, additional, for charge 
of drawing-office, Devonport Yard; P. D. Fulford, to the Drake, 
additional, to assist Engineer Captain on staff of Rear-Admiral 
commanding Second Cruiser Squadron; G. D. Campbell, to the 
Pembroke, additional, for the Inflexible; W. A. Monk, to the 
Jupiter, temporarily, on completing ; W. W. Bills, to the Hecla, 
additional, for the Kangaroo; J. N. Allenby, to the Orion, 
additional, for charge of stores of torpedo boats and for care of 
Reserve workshops’ machinery ; A. F. R Northcott, to the Orion, 
additional, for training the Malta Reserve stokers, and for 
supervision of boats, &c.; T. G. R. Davies and H. E. Hooppell, to 
the Agamemnon, on commissioning; A. R. Brown, to the Forth, 
additional, for service with submarines ; G. W. Woodhouse, to the 
Vernon, additional, for charge of machinery, electric light duties, 
&c.; G. R. Byles, to the Hermes; A. C. Hall, to the Gibraltar, 
and to the Challenger, on recommissioning ; H. W. F. Heneage, 
to the Patrol; C. F. Dunn, to the Doris, on recommissioning ; 
W. R. Parnell and A. E. Ewart have been advanced to the senior 
list; A. R. Kempt, to the Cormorant, additional, as assistant tu 
the Chief Engineer, Gibraltar Yard, for charge of gun mountings ; 
H. H. Willmore, to the Blenheim, additional, for the Rother, on 
recommissioning—appointment to the Blake, additional, for the 
Rother, cancelled ; E. M. Foster, to the Sapphire, additional, for 
the Flirt; J. H. Harrison and F. C. R. Paton, to the Illustrious, 
on recommissioning; A. V. Sharpe, to the Victory, additional, for 
the Boadicea; J. H. Barber has been promoted to the rank of 
Engineer Commander ; P. D. Croisdale and A. Berry, lent, to the 
Victory, for oil fuel course ; J. J. Shirvell has been placed on the 
retired list; G. J. Sisley, to the Hannibal, on recommissioning ; 
T. F. Brown, to the Ocean, on recommissioning ; J. C. Jenkins, to 
the Dominion, on recommissioning ; W. C. G. R. J. Grant, to the 
Hannibal, on recommissioning; W. A. Bury, to the Carnarvon ; 
W. P. Griffin, to the Hindustan. 

The following Engineer Sub-Lieutenants have been promoted to 
the rank of Engineer-Lieutenant:—R. G. Hines, G. 8. D. Lord, 
P. D. Croisdale, J. F. Dodd, W. F. Paffett, W. H. F. Hudson, 
E. Williamson, R. C. Boddie. 

Engireer-Sub-Lieutenants.—L. Thackara, to the Ocean, on re- 
commissioning; A. E. Francis, lent Britannia, for training ; 
B. Child has been promoted to the rank of engineer-lieutenant ; 
R. A. C. Michell, to the Queen ; A. C. Wippell, to the Dominion, 
on recommissioning : J. S. Machan, to the Agamemnon, on com- 
missioning ; W. V. Kennaway, to the Indomitable, on commis- 
sioning ; .. H. Smith, to the Russell ; G. Hick, to the Mars, on 
recommissioning ; H. W. Smith, to the Formidable ; C. Simpson, 
to the Africa ; J. Pattinson, to the Gibraltar and to the Uhal- 
lenger, on recommissioning. 








THE report on Indian railways during 1907, which has 
just been issued at Simla, shows that 924 miles of new line were 
opened during the twelvemonths, bringing the total mileage to 
30,010. The result of the working during the calendar year was 
an increase of £2,100,000 in the gross earnings, and of £573,300 
in the net earnings. This represented a return of 5°77 per cent. 
on the capital, as compared with 5°83 in 1906. The financial result 
was a net gain to the State of nearly £2,553,300, after meeting 
various charges for interest, annuities, &c. This is the eighth 
year in succession in which there has beena surplus. The develop- 
ment of passenger traffic noticed in thelast report continued during 
1907 ; and a larger number of pilgrims, native marriage parties, 
visitors to the plains, &c., was carried by the railway. The Amir’s 
visit and the Calcutta Industrial Exhibition also contributed to 
this development. The total number of passengers carried was 
nearly 306,000,000. The number of third-class passengers rose by 
nearly 32,000,000. There was an increase of 220 in the number of 
persons killed, and of 171 in the number of those injured. Of 
actual passengers 45 were killed and 150 injured, 
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THE UNITED STATES NAVY. 


Ir will be remembered by many of our readers that 
severe criticisms of ships of the United States navy 
from the pen of Mr. Henry Reuterdahl appeared not long 
ago in McClure’s Magazine. These articles caused so 
much sensation in America that the Government took the 
matter up, and instructed officers who accompanied the 
fleet in its cruise to the Pacific to report to them on 
defects and suggested improvements in their ships. 
These reports were made by Rear-Admiral R. D. Evans 
and Naval Constructor R. H. Robinson, and the Navy 
Department, believing “that the publication of these 
reports in their entirety would not be prejudicial to the 
best interests of the service,” ordered them to be printed. 
Hence we are able to-day to put before our readers 
the bulk of Constructor Robinson’s report, which will be 
found a very instructive and interesting document. 

U.S.S. ConnectTicUT, FLAGSHIP, 
At Sea, March 4th, 1908. 

Srr,—1. I have the honour to submit the following report for 
your consideration and that of the Navy Department in connec- 
tion with matters of ship design, arrangements, and fittings. 

2. The comments made herein are the results of observation and 
inquiry on my part as to the ships of this fleet, and from considera- 
tion of opinions expressed by the various officers of the fleet in 
reply to the queries contained in your circular letter No. 5, of 
Janvary 6th, 1908. 

3. I have divided the items into two general headings :— 

(a) Items affecting the general character of ships and their 
salient features. 

(+) Items affecting the detail of internal arrangements and 
fittings of battleships of United States fleet. 


4. The remarks submitted here have general application to new 
design work, but, so far as the types of ships permit, also apply to 
overhauling of existing ships when that is undertaken. 


Items Affecting the General Character of Ships and their Salient 
Features. 

5. The desirability of homogeneity between vessels operating 
together has been impressed upon me. Such homogeneity should 
include economical speed and coal capacity from strategical con- 
sideration, and turning and manceuvring qualities, and ares 
over which guns may be brought to bear from tactical con- 
siderations. 

6. That fittings and auxiliaries should be interchangeable is 
desirable, but not so necessary as that the ships should be similar 
in the above qualities. 

7. To what extent absolute homogeneity should be carried is a 
question open to argument, but I believe that units of four should 
be the minimum, and that in progressing from unit to unit the 
most careful considerations should be given to the large questions 
of endurance and manceuvring qualities, so that the various units 
may be combined into a fleet whose operation is not impeded by 
the weakness of a small part. 

8. The excessive coal consumption of the Maine and the small 
coal capacity of the Alabama and Illinois bring out these points. 

9. In battleships of considerable length and speeds, in any but 
the smoothest sea, some water is taken on board forward with the 
freeboards that exist m the vessels of this fleet. Ordinarily the 
amount of water is not such as to prevent the use of bow turrets 
under reasonable conditions. A flaring of the bow sections, omis- 
sion of excrescences, such as bill boards, bow sponsons, and, where 
possible, increase of freeboard forward, are advisable, and, if 
length and speed are to be increased, imperative. Bow guns 
mounted similarly to the forward 3in. guns on the Connecticut 
class are useless under way at any speed in practically any sea. 

10. The fiukes of patent anchors when carried low down contri- 
bute to this throwing of water and should be raised, as it is under- 
stood to have been done on latest designs by making inclination 
of hawse pipes to horizontal much less. A low breakwater some 
distance abaft the bow diagonally inclined to thwartship line, and 
having freeing ports of some size at sides would contribute to 
dryness, 

ll. I have seen no weather on this trip where turret guns 
would be out of action, except so far as flying spray in a few 
cases might affect the sights. Quarter-decks as low as the Maine 
type do not appear desirable, being frequently flooded by a 
quartering sea of any size, though I have seen no weather on this 
trip to put the after turret out of commission. 

12. Guns mounted in broadside, in positions corresponding to 
the 7in. battery of the Connecticut, are liable to be thrown out of 
action on the weather side at any considerable speed under trade 
wind conditions, or worse, due to water. 

13. If the amount of water getting through the port is not 
sufficient to cause serious trouble, it will, under these conditions, 
interfere with drill, make the surface of the gun difficult by 
making decks slippery, and impair the use of the telescope. 

. The effect on the lee guns is much less, but, due to refrac- 
tion from gases of gun in firing and its effect on sighting, the lee 
gauge is probably the one that will be chosen, and is certainly the 
best from a gunnery standpoint. 

15. With the present acceptation of the all-big-gun ship any 
battery likely to be on this deck in future will be for torpedo 
defence only, and would probably not be manned during the main 
action. 

16. A torpedo attack may be expected from any direction and, 
if it is to be repelled while the ship is steaming at some speed, 
under the conditions mentioned above, it would seem that some 
at least of these torpedo-defence guns should be mounted higher 
than the gun-deck level. 

17. It is essential that such torpedo-defence guns be protected 
by armour in order that they may not be expended in the action 
and may be ready when wanted. To raise the whole torpedo- 
defence battery and armour it properly is a difficult matter with- 
out raising the main battery, which immediately affects the 
stability and causes increase of beam and further complication. 

18. It therefore seems that part of such guns should be kept on 
the gun deck suitably protected, and a few might be mounted on 
tops of turrets or in the high and exposed positions, or, if possible, 
a suitable design of special quick-acting type of disappearing gun 
mount developed so that the torpedo-defence guns might 
stowed behind armour during the main action and quickly brought 
to battery afterwards, 

19. As to the much vexed question of armour-belt location, the 
weather and sea conditions of this trip have been unusually good, 
but even under these conditions the bottom of the belt of the 
various ships has been frequently visible, due to the pitching and 
rolling, and it would seem that the location of the bottom of the 
belt was not excessively low, as an injury below the belt would be 
much more serious than one above it, and could be made by a 
shell of any calibre when the bottom of the belt is exposed. 

20. It is realised that the conditions of loading of the various 
vessels of the fleet were unusual, the single item of reserve feed 
water ranging from 300 tons in several ships to as high as 800 tons 
in one ship ; in addition to which are unusual spare parts, target 
practice ammunition, &c. 

21. It would hardly be denied by anyone that it is desirable to 
have the greatest area and thickness of armour possible, and it 
would seem that a belt starting at the level of the bottom of the 
present belt, and made at the maximum width and thickness 
possible, at the same time assigning proper protection to the turrets 
and gun emplacements, is a reasonable compromise. Armour at 
the bow should be arranged with regard to form of wave profile, 





unless the fineness of bow lines and arrangement of internal sub- 
divisions is such as to make excessive trim and loss of stability 
from bow damagesimpossible. Similar remarks apply to the stern, 
with the additional fact that protection for the steering gear is 
imperative. 

22. A reduction in the number and size of superstructures and 
bridges should be made. One bridge forward of a generous size, 
at about the level of conning tower floor, with no flying bridge, is 
desirable, and a concentration of superstructure forward in the 
form of a high bow and forecastle will tend to efficiency in many 
ways. The present type of superstructure is undesirable. 

23. The conning tower should have the fundamental requisite 
of adequate protection and size and unobstructed view, and the 
dimensions should be decided on with these features in view. 
Many of the present towers have obstructions to view in the form 
of supports for structures above the tower, boats, stacks, &c., 
many of which could be removed with removal of bridge above. 
Access from the bottom is necessary, but the door should be 
retained for use under ordinary circumstances if we are to do what 
the consensus of opinion no® demands, namely, handle the ship 
from a bridge on the same level, by using the wheel, &c., in the 
conning tower. 

24. This tower should be of a size sufficient to accommodate the 
captain, navigator, and three or four other men stationed at the 
wheel, instruments, and voice tubes. Fora flagship the question 
of protection to the admiral and his staff is also involved. This 
brings out the fact that decision should be made at time of design 
as to whether the ship is to be used as a flagship or not, It. is, 
ordinarily, reasonably simple to make some sort of living provi- 
sions for the admiral ‘and his staff, though even that results in a 
makeshift if not originally — ; but the question of battle 
station is another matter. It does not appear desirable to make 
all battleships flagships, as has been the practice in the past, but 
certain ones will naturally be required to be so fitted. 

25. It seems that for ships so selected to serve as flagships a 
special sized conning tower to accommodate the admiral and three 
of his staff in addition to the ship’s people would be more efficient 
and lighter than a separate signal station at the after end of the 
ship. 

26. The type of tower at present fitted seems well suited, though 
the peepholes should be made larger and the size and surround- 
ings of towers determined by the general considerations men- 
tioned above. 

TORPEDO DIRECTING STATIONS. 

27. Any place reasonably high up and suitably protected 
forward and aft having a clear and unobstructed view over as 
great a part of the horizon as possible will serve well as a torpedo- 
directing station. 

28. The present type on front of conning tower seems well for 
forward station and an armoured tube in centre line aft, about 
where present signal tower is placed, will serve well aft if the view 
is clear. Such an after tower is not necessary if after tubes are 
not fitted. The armour of this station should be thicker than is 
now the case. 

29. From inquiry and observation I believe we have in the past 
made a wrong assumption that all shell require closed rooms for 
stowage. Provision for storage of intermediate and other shell in 
passages, at base of hoists, in rear of guns, &c., will simplify the 
problem of ammunition stowage and supply and give more space 
for powder. This does not apply to fixed ammunition or to high 
explosive sensitive fuse shell, which should have separate storage. 

30. The problem of coal is one that has confronted the fleet 
particularly on this trip. The principal general difficulties 
experienced are inaccessibility of bunker chutes—inherent in ships 
with side turrets and superstructures, interference of deck fittings 
with thwartship transportation, which may be removed, and 
inconvenient location of chutes for delivery to bunkers, which 
should be guarded against in the future. Chutes should be 
arranged to deliver in middle of bunkers instead of at sides or 
corners. Some comments on the details of coaling booms and 
fittings are made under Class B. 


COLLIERS. 


31. The colliers used on this trip were in most cases ordinary 
merchant colliers, and are not altogether suited for naval purposes 
in that when they come alongside their hatches do not fall abreast 
the battleship where the bunker chutes and coaling arrangements 
are located. In all battleships the bunkers are now and probably 
will continue to be some distance from bow and stern. This, then, 
implies that the collier’s hatches should be in the middle of her 
length, the machinery being in the stern and the living spaces, 
&c., in the bow. 

32. It is not believed that a speed of more than 12 to 14 knots 
is necessary for the majority of colliers to serve the fleet. The 
type of masts, booms, and winches on these colliers will serve. 

33. The sides of the collier’s hatches should be smooth and free 
from anything to catch or tear the bags. 

34. It is the generally expressed sentiment of the engineer 
officers of the fleet that through access within machinery spaces by 
doors in bulkheads is essential to proper operation of the 
machinery. It is unquestionably easier, but equally unques- 
tionable is the fact that it is more dangerous in laying open to 
possible bilging by submarine mine or torpedo boat the whole of 
the machinery space. Foreign services have adopted the idea of 
no doors in the thwartship bulkheads in machinery spaces and find 
it possible to operate their machinery, and it is believed that doors 
in thwartship bulkheads should be omitted, but that doors in 
centre-line bulkheads when such are fitted are not objectionable. 


COAL CAPACITY, 
35. Should be sufficient to give a radius of action at economical 
speed of 10 or 12 knots of at least 6000 miles, 


CONSUMPTION FOR ORDINARY PURPOSES. 
36. Every endeavour should be made to procure machinery, both 
main and auxiliary, of greater coal economy, and to install in a 
manner best suited to economical working. 


FIRE CONTROL PROVISIONS AND SEARCHLIGHTS, 
37. The present type of masts is for modern purposes rege | 
incorrect. It involves an excessive weight for the purpose wit: 
inadequate return. The present spotter’s platform is supported 
by a wooden pole, which can be carried away by a single shot, 
direct or ricochet. The wooden pole should be replaced by lattice 
masts, combining the function of supports for range-finder’s and 
spotter’s platforms, and searchlights and signal yards, with a pole 
extension for wireless aérial. 


TURRETS. 


38. The features of the present turret open tothe most improve- 
ment are (a) the sighting hood, (+) the turning gear speed, (c) the 
jumping off of turret as guns fire, (7) the ammunition hoist. (a) 
has been overcome. by trunnion sights on South Carolina and 
Michigan turrets, which sights are strongly recommended ; (b) has 
been solved with reasonable satisfaction on two ships of the fleet, 
the Maine, with the rotary compensator electric system, and the 
Illinois, with the Williams hydraulic speed gear, controlling a con- 
stant-speed electricmotor. Either of these will, so far as present 
experience goes, give suitable results. (c)is a matter that should 
receive careful consideration, as some of the present turrets jump 
the sights entirely off the target in —— (d) The turret 
ammunition hoist of the present type necessarily involves an open- 
ing of some size for the passage of the hoist rope. Either the 
pneumatic hoist under construction for test or the two-stage hoist 
seem to present reasonable solutions of this question. 

89. In addition to the above, I believe that the turret should be 
kept under air pressure, to act asa gas-expelling device, and the 
port opening closed by a suitable flexible cover, serving as a means 
of exciuding water as well as retaining the air. 





_ 40. Provision should be made for hoisting ammunition by hang 
3 A ieee to the hand turning and hand elevating gears how 
41. The tops of turrets and the arrangements of gun mounts 
&c., should be so made that they may be easily removed and hew 
guns installed quickly as may be necessary in time of war, “§ 


SMOKESTACKS, 
42. In the point of view of target and of interference With fire 
control, these stacks are too high, and it is believed they should be 


reduced in height to the greatest extent possible comm 
with suitable draught. , _— 
TORPEDO DEFENCES, 

43. Iam impressed with the fact of the apparent helplessness of 
the fleet against a concentrated and energetic night attack by tor. 
pedo boats, i 

44, This subject was dealt with recently by a special Board of 
which [ had the honour to be a member. , 

45. The general conclusions of that Board were that more 
destroyers were needed, nets should be fitted, searchlights and 
torpedo defence batteries re-arranged, and, if experiments which 
were recommended indicated the necessity, internal protection as 
part of the hull structure, 

46. I see no reason to modify the views expressed in the report 
of that Board, and I seapesttelty invite attention to that report, ag 
embodying what, in my opinion, is necessary in that respect, ’ 


PROPELLING MACHINERY, 

47. The necessity for wide radius of action for strategic pur. 
poses and for fine control for station-keeping in fleet tacticg) 
manceuvres require careful consideration in determining the type 
of propelling machinery, and a turbine installation which sacrificed 
these two fundamentally essential elements is believed inferior tg 
reciprocating machinery. 

IN-TURNING SCREWS, 


48. From observation of the length of time required in turnj 
and manoeuvring, particularly from an anchorage, I think there 
cun be no doubt as to the superiority of out-turning screws, 


Ciass B.— Items affecting the detail of internal arrangements and 
fittings of battleships. 
STEERING ENGINE, 

50. In general functions satisfactory as an engine, but the 
system as a whole has two objections :— 

(a) The transmission by rope subject to loosening and stranding 
and which is generally inaccessible. 

(>) Heating of magazines by steering-engine steam pipes. The 
development of the electric gear of the Tacoma type or placing 
the engine in the engine-room with extension of operating screw 
shaft seem possible solutions of this difficulty. 


MAGAZINES, 

78. After experience on this trip where the weather conditions 
have ranged from extreme heat to considerable cold I do not feel 
that magazine refrigeration is necessary. A number of cases of 
heat above 90 deg. have been reported, but only a few above 
95 deg.; these few directly traceable to metallic contact with hot 
steam pipes, X&c, 

79. The installation of such a system would involve considerable 
weight and added complication, It is rightly urged that powder 
should be kept at a uniform temperature, which would mean that 
if a system were installed, it should operate as a heating system in 
cold weather and a refrigerating system in hot weather. It is 
believed that the disadvantages outweigh the advantages—an 
opinion in which the ordnance officers of the fleet seem to 
concur, 

80. Powder could well be stowed in built-in copper tubes, and 
shell if stowed in shell-rooms on inclines to facilitate handling te 
hoist by gravity. 


MACHINERY SPACES AND ARRANGEMENTS. 

99, Ash ejectors: A desirable fitting, but would not do away at 
all with necessity for present type of ash hoist. Ejectors are 
desirable when running forced draught, and if weight can be spared, 
should be fitted. If the type selected for the Delaware functions 
as it is claimed, it seems to have many advantages over the type 
now fitted in several of our ships. The present type of ash hoists 
should be fitted to deliver on main deck and not through crew's 
space. Overhead trolleys or special deck trucks for handling 
buckets are not necessary, the ordinary form of baggege truck 
serving well. 

SECONDARY AMMUNITION HOISTS AND CONVEYORS. 

122. The variable speed arrangement most recently provided, 
having a maximum speed equal to the maximum rate of fire of 
guns, will be a decided improvement. The hoisting and delivery 
of ammunition in a horizontal position when possible will tend to 
efficiency. Sending up powder tanks, which have to be disposed 
of, seems an undesirable way, if suitably rigid bags can be 
obtained. 





Sir BENJAMIN BAKER MEMoRIAL FuNv.—As the result of action 
initiated by the Council of the Institution of Civil Engineers, a 
committee has been formed to make arrangements for the erection 
of a window in Westminster Abbey, as a memorial to a late 
distiaguished Past-president of the Institution, Sir Benjamin 
Baker. Permission to erect this window has been obtained, a 
design for it has been approved, and it is understood that the cost 
will be about £1000. In inviting contributions the Committee 
think that the subscription of a sum of £2000 should be aimed at— 
amounts received over and above that required for the window 
being applied to the erection of another permanent memorial, 
probably in the new Institution building. 


RoyaL Mereoro.ocicaL Socrety.—The annual dinner of the 
Society was held on Tuesday evening, the 16th inst., at the Troca- 
dero Restaurant, the president, Dr. H. R. Mill, being in the chair. 
Among those present were Sir Benjamin Stone, Mr. E. B. Barnard, 
Chairman of the Metropolitan Water Board ; Captain Muirhead 
Collins, Agent-General for the Commonwealth of Australia ; Dr. 
J. J. H. Teall, F.R.S., Director of the Geological Survey ; Colonel 
R. C. Hellard, C.B., Director of the Ordnance Survey ; and Mr. 
Andrew Watt, Secretary of the Scottish Meteorological Society. 
After the loyal toasts had been duly observed, Dr. Theodore 
Williams proposed the “Visitors,” to which Captain Collins and 
Dr. J. D. McClure responded. Mr. Barnard then proposed the 
“‘ Royal Meteorological Society.” The President, in responding, 
referred to the work of the Society during the past year, and to the 
steps which had been taken in connection with the scientific investi- 
gation of the upper air, and in creating an interest in the study of 
meteorology among teachers, with a view to its ultimate inclusion 
in school work. ith the object of sig mn a closer union 
between working meteorologists of the Empire, an Imperial 
Meteorological Conference was to be held at Ottawa next month, 
to which he was going as the representative of the Society. He 
also stated that, in the furtherance of their wide scheme, they 
received no help from Government, and no recognition in the way 
of representation on the- visiting bodies of- such institutions as the 
Greenwich and Kew Observatories, which were largely devoted to 
meteorology. They did not complain, but were desirous that the 
public should not measure their aims and the solid work they 
were doing by the standard of official nition, Mr. Baldwin 
Latham proposed ‘Kindred Institutions,” to which Dr. Teall, 
Captain Lyons, and Mr, Watt responded, 
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TIP WAGON. FOR THE LEEDS TRAMWAYS 


MR. R. HUDSON, LEEDS, ENGINEER 




















TIP WAGON FOR ELECTRIC TRAMWAYS. | discarded and deposited in the receiving vessel. Hence it is 
impossible to use too much, and the excess may be recovered 
and used for treating further quantities of liquid. 





THE accompanying illustration represents a double-sided 
tip wagon for use on the Leeds Corporation’s tramway lines. | 
The under framework and motor mechanism are of the stan- Sees 
dard type used in Leeds, and the upper framework and boxes 
have been supplied by Mr. R. Hudson, Gilderseme Foundry, BORING AND TURNING MILL. 
Leeds. The uses to which such a vehicle may be applied are | aoe 
obvious. It will be seen that there are two boxes carried on| A 5-FOOT boring and turning mill recently built by Geo. 
an independent frame, and the platform for carrying the | Richards and Co., Limited, Broadheath, near Manchester, 
trolley pole is placed in between them. The boxes are of | with an auxiliary side head, is showntinthe accompanying 
steel, with angle joints, and have a capacity of about 4 tons. | 
They are constructed to deposit materials clear of the rails, 
and as they are built on a separate frame of steel girders, can 











| 

| feed-box, which is entirely independent of the feed mechanism 

| to the other heads, and there are four rates of feed which can 
be instantly changed or reversed. 








DOCKYARD NOTES. 





ALL the first five British 33-knotters are now practically 
completed, and it remains to be seen how naval men will 
appreciate them. More comfortable and commodious than 
the older vessels they certainly are, but surely on 850 tons 
they might carry more than three 12-pounder guns and two 
18in. tubes. In fact, to fit 4in. guns has already been pro- 
posed. Their present armament compares unfavourably 
with most foreign destroyers now being built, and it certainly 
seems that at least two more 12-pounders could have been 
worked in. The original magazine spaces, however, are now 
required for oil fuel, and the ammunition supply is perhaps 
hardly as convenient as it used to be. 





DESTROYER building ‘‘on spec.’’ has often been attempted 
by firms specialising in this class of work, not always with 
the success achieved by Palmers, who had completed two 
vessels of 400 tons and fitted with turbine machinery, which 
have just been acquired by the Admiralty to replace the Gala 
and Tiger. ‘They are very similar to the Kangaroo, but of 
greater power ; and the speeds attained have been well over 
31 knots. ’ 


THE Ansaldo Comgany bas laid down no less than six 
stock destroyers of about 350 tons and 6000 indicated horse- 
power. The Italian navy has been bui:ding a large number 
of boats of this type recently carrying four 12-pounder guns 
and three tubes, but is now reported to be considering boats 
of the ocean-going type, with speeds of 30 knots. 





THE Austrian Government is building a special type of 
scout of 3500 tons and 263 knots designed speed. The length 
is to be 425ft. and the beam 42ft. The Stabilimento Technico of 
Trieste is responsib'e for hull and machinery, of which the 
latter includes turbines and sixteen Yarrow boilers. 

THE orders for the twelve new German destroyers of the 
1907-8 programme were recently given out. As at present 
arranged they are to be of 600 tons displacement and about 
13,000 horse-power. A speed of 30 knots is to be guaranteed, 
but more is hoped for in view of the performance of G 137. 
All will be turbine-driven—four by Parsons turbines, four by 
Melms and Pfenniger, three by Curtis, and one by Zoelly 
turbines. 


ACCURATE information as to the Russian naval pro- 
gramme seems difficult to obtain, but as far as can te 





be removed altogether when necessary to convert the vehicle 
into a platform wagon. There are two drivirg platforms 
with controller, &c.—one at each end. 


| 








THALASSOL. | 


UNDER a new name—that of ‘‘ Thalassol’’—a disinfecting | 
fluid which is practically the same as regards its composition | 
as ‘‘ Hermitine,’’ is being produced on a commercial scale by | 
the Thalassol Manufacturing Company, of 29, Red Lion- | 
street, Clerkenwell. Our readers will remember that | 
Hermitine is produced by the passage of an electric current | 
through a solution of sea water contained in specially | 
constructed troughs. As it was originally made, M. | 
Hermite’s solution was not stableand rapidly lost its strength. | 
Later discoveries, however, enabled a liquid, which is nearly 
identical in composition, and absolutely the same in its | 
action, to be produced, the only difference being that a | 
substance has been added which enables the solution to | 
preserve its strength indefinitely. } 

The liquid is, practically speaking, a solution of hypo- | 
chlorite of magnesium in water. So stable is this fluid that 
it is claimed not to lose more than 1 per cent. of its strength 
in a year, and not even that if kept in a corked bottle. It is 
one of the strongest disinfectants which exist. It also 
possesses the advantage of being non-poisonous ; indeed, it is 
now, we understand, being frequently ordered by medical 
men for internal application. We are further informed that 
one very serious case of diphtheria at all events has been 
cured by it. 

As sent out from the factory the solution has a strength of 
20 grammes of available chlorine per gallon. For actual use 
it is, of course, considerably diluted —the amount of dilution 
necessary depending on the purpose for which it is intended— 
and in such condition it has many applications. Besides 
being used medically, and for numbers of workhouse and 
hospital purposes, it is claimed to be very suitable for 
scavenging work, particularly where market places have to be 
dealt with, for flushing sewers and gulleys, for cleaning out 
depositing tanks, treating slaughter-houses and other insani- 
tary trade premises, and for road watering. The makers 
inform us that Thalagsol diluted 200 times forms an 
effective solution for road watering, and that road surfaces 
watered with it are not Fo likely to become dusty as they are 
before its application. All bacteria and other germs die when 
brought into contact with it. 

We recently had an opportunity of watching the process of 
manufacture at the works of the Thalassol Company. It is 
quite simple. As might be anticipated, the company does not 
use natural sea water. Indeed, it is really better not to do so 
if uniform results as to final strength are required, as the 
composition of sea water varies considerably. Atthe factory, 














on the other hand, exactly the requisite quantities of salts are 
dissolved in water, which then has the electric current passed 
through it as it traverses by the action of gravity a series of 
troughs, arrayed in tiers one above the other, and provided 


5-FOOT BORING AND TURNING MILL 


with the necessary number of zinc and platinum electrodes. | illustration. The side head is similar in design to the heads | ascertained no definite orders have yet been placed. The 
As the liquid emerges from the last trough the preservative | on the cross slide, but can be attached to or detached from | battleship designs remain as before, viz., 21,000 tons and 


substance—the nature of which the company prefers to keep | the machine at will. It is mounted on a vertical slide, 
as a trade secret—is added. This substance hasan additional | which is rigidly secured to both the housing and 
peculiarity over and above the fact that it makes the solution | the base of the machine. The head is arranged to swivel, 
stable. This is that any quantity of preservative, beyond | and has vertical, horizontal and angular motions by hand 
the amount which is required to produce stability; is and power. The feeds are obtained by means of a separate 














21 knots, but the length has been considerably increased over 
that of earlier designs. The general arrangement of arma- 
ment remains the same. Tenders for all types of fast craft 
continue to be submitted; a scout of 28 knots speed and 
4300 tons, and a destroyer of 32 knots and 950 tons displace- 
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ment, are items upon which many British builders have been 
spending much time. 


BRAZILIAN work in this country forms an important 
fraction of the warship tonnage under construction. Two 
battleships of an improved ‘‘ Dreadnought’’ type, the Minas 
Geraes and St. Paulo, under construction at Elswick and 
Barrow respectively, as well as two scouts, and about ten 
destroyers in various stages at Scotstoun, are a substantial 
basis for the new navy of a Power like Brazil. A third 
battleship will be laid down at Elswick before lorig: 

THE Dreadnought is still trying her third set of pro- 
pellers. It is a pity that these experiments on propellers 
were not carried out on other vessels as well. Certainly 
fresh screws of the broad-bladed type gave improved results 
in the Good Hope and County classes, and it would be well 
worth trying & set with more area in the Diadem and Cressy 
types, both of which have narrow-bladed propellers very 
similar in proportion to the early unsatisfactory ones of the 
Bedford and Good Hope. The only cost involved is that of 
new blades, and the information gained would be very useful. 
The 33-knotters are an instance—not one of them got their 
speed with the first set of screws tried. 


A COMMISSION is now engaged in studying the designs of 
the new vessels for the Swedish navy. The larger ships to be 
recommended will be of about 7600 tons and 21 knots, while 
the destrvyers will be 30-knotters of ‘‘ ocean- going ’’ propor- 
tions. Some small torpedo boats are also projected. 


PENDING new construction, Chile is busily refitting several 
of her warships. The Capitan Prat, built in the early 
nineties at La Seyne, is being fitted with Babcock and Wilcox 
boilers, while the armament of several of the later vessels is 
being brought up to date. 


BLAST meters for measuring the intensity of the blast of 
big guns have recently been tried on the Agamemnon and 
Indomitable, and when not blown overboard have given some 
useful information. 
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CATALOGUES. 


THE PEARSON Fire ALARM Company, Limited, Jewin House, 
Redcross-street, E.C.—This is a new catalogue dealing with the 
company’s automatic fire alarm system. It illustrates numerous 
large buildings fitted with these alarms, and the alarm itself is 
also illustrated and described. 

PATTERN-MAKING MACHINE Company, 18, Bairstow-street, 
Preston, Lanes.—lIllustrated circular describing the semi-auto 
pattern maker or universal wood-milling machine, constructed in 
accordance with Wadkin and Scott-King’s patents. ‘T'wo types of 
driving are shown, one with belts, and the other with self-contained 
electric motor. 

FreD J. Down, 6, 7 and 8, Crutched Friars, London, E.C.— 
This is a leaflet dealing with foundation cushions, which are 
employed for mounting machinery which is likely to give rise 
to vibration. We have also received a list of works where the 
system is adopted. 

Ernest P, Parne, 19, Cannon-street, Manchester.—Revised 
illustrated price list of Scaife’s patent universal portable radial 
drilling machine. This is a hand-driven machine with a swivelling 
handle bracket capable of being fixed in any convenient position. 
Several illustrations are given representing the different applica- 
tions to which the tool can be put, 





Tue Loxvon Exectric Firm, George-street, Croydon.—Cata- 
logue No. 87 has reached us from this firm. It deals with the 
‘*one working part” arc lamp lowering gear, also contact devices, 
counterweight lowering gear, two-stage lowering gear, span-wire 
lowering gear, centre-pole lowering fear, inverted gear, self- 
adjusting winches, flexible wire rope, guide pulleys, arc lamp 
brackets. The catalogue is well illustrated. 


THE GENERAL ELECTRIC Company, Limited, 71, Queen Victoria- 
street, E.C —A new ‘‘Osram” lamp catalogue has recently been 
published by this company, from which we notice that it is now 
possible to burn ‘‘Osram” lamps up to 50 candle-power, in all 
positions, and that they are now supplied for pressures up to 
volts. Particulars are also given of efficient auto-transformers for 
reducing 200 to 260 volts on A.C. circuits to 100 volts or lower. 


THE PATERSON ENGINEERING ComPANy, Limited, Amberley 
House, Norfolk-street, W.C.—This is more than an ordinary 
catalogue, it is really a booklet on the subject of water purification 
for steam raising purposes. It states the case for water softening 
clearly and concisely, but, of course, deals only with the Paterson 
system of purification. Much useful information is included in the 
_ and the illustrations ; some of them in colour are exceptionally 
g 

R. Waycoop AND Co., Limited, Falmouth-road, London, 8. E.— 
A new pamphlet has been issued by this company which illustrates 
lifts of various kinds, such as electric motor car lifts, passenger 
and goods lifts, dinner lifts of the electric, hydraulic and hand- 
operated types. Hydraulic and electric cranes are also illustrated. 
A leaflet has also reached us having reference to the nineteen 
— electric and hydraulic lifts supplied to the Strand 

otel. 

W. H. WILtcox anD Co., 23, Southwark-street, S.E.— Two 
interesting leaflets have been received from this company, dealing 
with the ‘‘ Ramoneur” patented boiler tube cleaning apparatus for 
locomotives, &c. With this apparatus it is said to be possible to 
clean out the tubes of a boiler several-times daily, if desired, either 
with its own steam or from a neighbouring locomotive, and the 
work is said to be performed with ease and rapidity at low cost. 
A full illustrated description of the apparatus is given. 

ALFRED HERBERT, Limited, Coventry.—The eighth edition of 
the hexagon turret lathe catalogue issued by this company is an 
interesting publication. The most up-to-date lathes of this type 
are dealt with, and all the latest improvements are also described. 
All the important features of the single-pulley head are admirably 
set forth, and the same applies to other parts, such as chucks, and 
so forth. The catalogue follows the company’s usual style, and 
contains a good collection of illustrations showing lathes and lathe 
parts, and samples of work turned out on these lathes. 

MEssks. WOODNUTT AND Co., St. Helens, Isle of Wight.—This 
is a little pamphlet describing and illustrating Westmancott’s 
patent self-contained heavy oil vaporiser and carburetter. The 
points claimed for this carburetter are cleanliness of the exhaust: 
no sooting up of the valves or cylinders ; large range of control 
through automatic action of carburetter by an improved throttle 
valve arrangement actuated by hand, governor, or both ; relia- 
bility due to simplicity of construction. The ease with which this 
vaporiser may be cleaned and its adaptability to any type of 
four-cylinder internal-combustion motor are also special features. 

JAMES SIMPSON AND Co., 101, Grosvenor-road, London. — This is 
a catalogue dealing with pumping engines for waterworks, sewage 
works, collieries, hydraulic pressure, irrigation and drainage. 
Some large pumping plants are illustrated in this catalogue, and 
each illustration is accompanied by an interesting description. 
The plants described include those of the Metropolitan Water 
Board, Hammersmith, the Brompton, Chatham, Gillingham and 
Rochester Works, Warrington Corporation Waterworks, the 
Barnet Gas and Water Company, and many others, At the end 
of the book metallic packing is dealt with. 

THERMIT, Limited, 27, Martin’s-lane, Cannon-street, E.C.— 
‘ Reactions” is the title of a quarterly publication issued by this 
company. It contains many interesting articles relating to the 
thermit process of welding, and there is a good collection of 
illustrations showing large pieces of work repaired by this process. 
Among other things the book deals with rail welding, the influence 
of nitrogen on iron and steel, recent improvements in the thermit 
welding process, important repairs made by the thermit process in 
1907, the tests of a thermit weld, &c. The illustrations, among 
other things, show a repaired water wheel and a repaired Min. 
crank shaft. 


BaLCKE AND CoMPANY, 27, Clement’s-lane, Lombard-street, 
E.C.—A well got up catalogue has reached us from this company 
dealing with water cooling towers. The brick cooling tower at 
the Central London Railway power station at Shepherd’s Bush, 
which is the first of its kind in this country, is illustrated. Another 
interesting illustration is that of the cooling plant at the corpora- 
tion electricity works, Essen, consisting of one brick chimney 
tower, two steel towers with wooden lining and interiors, and one 
wooden chimney tower for a total capacity of 1,700,000 gallons of 
water per hour. It is said to be the largest plant of its 
kind in the world. Many other large plants are illustrated and 
some useful tables, &c., are given. The catalogue is an 
exceptionally interesting one. 


ALFRED HERBERT, Limited, Coventry.—We have received the 
5th edition of section ‘‘ A” of this firm’s catalogue, dealing with 
plain horizontal and vertical milling machines. A noteworthy 
feature about this publication is that, in addition to the descrip- 
tions of these machines, information is peer pertaining to their 
selection and operation, which should prove of considerable 
assistance to intending purchasers. A standard outfit of tools and 
arbors, collets, chucks and cutters are listed, which the firm 
recommeni as a suitable assortment to be purchased with each 
machine. The firm call attention to the fact that they are 
prepared to advise as to the best methods of handling any 
particular work, and to offer complete outfits of jigs, fixtures and 
cutters, and give guarantee of protection. Among other things, 
information is given as to the care and use of the machines. 


AVERY AND Roperts, Limited, 64, Stanley-street, Liverpool.— 
A circular from this firm describes and illustrates a patent ratchet 
spanner which is specially adapted for the motor trade. This 
spanner is so constructed that when once placed on a nut it is un- 
necessary to remove it until the operation of tightening or loosen- 
ing is complete. It is constructed on the free-wheel principle, a 
ratchet and pawl being internally fitted. One of the principal 
advantages claimed for the sp is that it can be used in con- 
fined places, as the slightest movement of the handle is sufficient 
to tighten or loosen a nut. Another leaflet from the same firm 
illustrates several other novelties in the way of to»ls for motorists, 
&c., including a roller for rolling and vulcanising patches, a rubber 
rasp file, the auto-plug remover, the auto-valve remover, a split 
pin extractor, a screwdriver for use in awkward places, and the 
auto-contact file. 











REPRESENTATIVES of a number of Canadian street rail- 
ways unanimously declared their opposition before the Ontario 
Railway and Municipal Board on June 5th to the proposal of that 
body that passengers be prohibited from riding on the front seat 
of open cars. The order was the indite¢t result of a recent collision 
in Ottawa, which Engineer Wyse, who made an investigation on 
behalf of the Railway Board, reported to have been caused by 
passengers on the front seat distracting the attention of the motor- 
man. W. A. Burrows, secretary-treasurer.of the Canadian Street 
Railway Association, voiced the objection of that body to‘the pro- 

1, Other representatives also objected. The board reserved 
its deeision, 
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THE IRON,. COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Close of the Half-year. 

THE simultaneous close of the quarter and of the half. 
year finds trade still very quiet, and the only compensation for 
this state of things is to be found in the reflection that engineer. 
ing material can be obtained now at a much cheaper rate than for 
a lonz while past, and that this will probably before long stimy. 
late demand. Stocks are low in consumers’ yards, and the 
customary quarterly and half-yearly contracts will soon require 
to be renewed. Cheap money is also favourable to engineer; 
enterprises, so that, with capital easily obtainable and with 
materials at a low level of cost, undertakings of considerable 
extent need no longer be delayed. From this — of view the 
outlook for the autumn and winter is slightly better, Sto. ktaking 
is in progress at many: works, 


Foundry Iron Needed. 
Foundry iron will probably be required in connection with 
a large order which is stated to have been received by the Stanton 
Iron Company, of Nottinghamshire, for 300,000 tons of cast iron 
piping for Victoria, British Columbia. Derbyshire iron is quoted 
47s. to 48s , and Northampton 45s. 6d. to 47s. There is a quiet 
eall for Staffordshire cinder forge pig iron at 46s., and for part. 
mine.at 48s. to 49s. Best all-mine is 80s. to 85s., and cold 
blast 110s. A moderate et is being made of North Stafford. 

shire descriptions at 49s. to 


Manufactured Iron. 

Best bars and galvanised sheets, the former of which are 
still quoted £8 Te: and the latter £12 10s., are almost the only 
two descriptions of manufactured iron in which quotations can be 
said to be well maintained, most other descriptions of second-rate 
and third-rate sorts being very weak. The recent reduction of 5g, 
in gas strip has induced a little more inquiry in that line. £6 10s, 
is now oe for lots of ore above 50 tons, and £6 12s. 6d. for 
smaller parcels, Unmarked bars are quoted £6 5s, to £6 7s, 6d, 
Sheets, singles, are £7 5s. to £7 7s. 6id.; doubles, £7 7s 64d, to 
£7 10s.; and trebles, £8 to £8 2s. 6d. 


Steel. 

Rather more inquiry has resulted from the recent redue- 
tion in constructional steel, and it looks as though business in this 
branch was about to pick up a little, The semi-finished steel 
trade is quiet. Bessemer sheet bars are quoted £4 12s. 6d. to 
£4 15s.; Siemens, £4 lis. to £4 17s. 6d.; joists, £5 15s, to £6 5s,; 
angles, £5 16s. 3d.; and girder plates; £6 1s. 3d. 


Proposed Working Agreement between Engineers and 
Steelmasters, 
A much more practicable scheme than the rumoured inter- 
national steel trade union appears to be a proposal for a 
working agreement between constructional engineers and makers 
of steel sections, The idea is that preferential treatment as 
regards prices and conditions should be extended by steel- 
makers to the members of the Constructional Engineers’ Associa- 
tion against outsiders. In return, the engineers offer to enter 
into an undertaking to place all their contracts for material with 
those producers who are members: of the steel associations 
interested. Among the fourteen firms of structural engineers 
whose names have so far been mentioned, situated in various parts 
of the country, are the two Midland concerns of Messrs, 
Braithwaite and Kirk, West Bromwich, and Messrs. E. ©. and J. 
Keay, Darlaston. Proposals for a working agreement are reported 
to have been made to the North-East Coast Steelmakers’ Associa- 
tion, the Scotch Steelmakers’ Association, the Associated Joist 
Makers of England and Scotland, and the Midlands Steel Angle 
Makers’ Association. Further information with regard to the 
matter is awaited with interest. 


Electric Tramway Inspection. 

An inspection took place on Tuesday of the Birmingham 
electric tramways system by the Lord Mayor of Birmingham, the 
Tramways Committee, and representatives of local authorities. 
The principal tramway depéts and works were visited, beginning 
with the running shed at Washwood Heath, which has stabling 
accommodation for forty-eight cars. The Coventry-road depit 
was next seen, with accommodation for ninety-four cars. The 
party then went to the tramway works in Kyott’s Lake-road, 
where new machinery has been put down since January of last 
year. The repairing sheds at these works allow forty-two cars to 

dealt with simultaneously. The machine ~shops and wood- 
working department are well equipped with machinery. There is 
also a school of instruction for motormen. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Pig Iron again Falling. 

THE attendance on the Iron Change on Tuesday was far 
from large, and many prominent buyers were still absent from the 
‘‘boards.” There was also a notable absence of inquiries, and it 
is evident that the slight ‘* spurt” of a month or so ago has spent 
itself. Inno particular department was there much inquiry for 
foundry iron, and although Lincolnshire forge was dropp 
officially 2s per ton, yet it had no perceptible effect here, havin 
been anticipated by merchants on spot some time back. Scote 
and Middlesbrough foundry brands were slightly lower. Derby- 
shire and Lincolnshire were practically unchanged, but Stafford- 
shire was very dull, and had a downward tendency. Hematite is 
out of the market so far as this centre is concerned. n all hands 
there were complaints of poor trade, and we should not be at all 
surprised to hear of reductions at any moment. 


Finished Iron and Steel. 

In the first named there is only a very moderate business 
being done. Business in steel is reported rather better, but prices 
are very much under official rates. Lancashire steel hoops have 
shown no change, and there were some interested parties on 
‘Change who were emphatic that the reduction in bars was not 
warranted in consideration of the superior article turned out in 
Lancashire as compared with other districts. There is, however, 
considerable outside competition, especially from Scotland, and 
this, no doubt, has some effect in inducing the Lancashire Associa- 
tion to reduce its prices. Billets were fairly steady. Boiler 
plates were in buyers’ favour. 


Copper. 
Manufactured remains steady and unchanged. 


Tin Ingots. 
English a shade firmer. 


Quotations, 

Lincolnshire, No. 8 foundry, 53s.; Staffordshire, 52s.; 
Derbyshire, 53s. ; Northamptonshire, 55s.; Middlesbrough, open 
brands, 59s. 3d. to 59s. 7d. Scotch: Gartsherrie, 61s.; (len- 
garnock, 59s. 3d. to.59s. 6d.; Eglinton, 58s. to 58s, 3d.; Dalmelling- 
ton, 57s. 6d, to 57s. 9d., delivered Manchester. West Coast hema- 
tite, 59s; East Coast ditto, 57s. to 57s, 6d., both f.o.t, Scotch, 
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‘vere sham: Gartsherrie, 59s.; Glengarnock, 57s, 3d. to 
galivered Balinton, 560. to 56e.'d.; Dalmellington, Bie. 6d. to 
2° ‘og, Delivered Preston: Gartsherrie, 60s.>"\Glengarnock, 
B8a, 3d. to 58s. 6d.; Eglinton, 57s. to 57s. 3d.; Dalmellington, 
56s. §d. to 56s. 9d, Finished iron: Bars, £6 10s.; hoops, 
e71 2s, 6d.; sheets, £8 5s. Steel: Bars, £6 5s. ; Lancashire hoops, 
£71583 Staffordshire ditto, £7 10s. ; sheets, £7 17s. 6d. ; boiler plates, 
oT lus, 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s. 6d.; nglish billets, £4 10s. to £4 12s. 6d.; foreign ditto, 
£4 Ys. 6d. to £4 5s. Copper: Sheets, £72; tough ingot, £62; 
best selected, £62 10s. per ton. Copper tubes, 9d.; brass tubes, 
7q.; condenser, 8d.; rolled brass, 6d.; brass wire, 64d.; brass turn- 
ing rods, 6}d.; yellow metal, 63d. per Ib. Sheet lead, £15 5s. to 
£15 15s. per ton. English tin ingots, £128 10s. per ton. 


The Lancashire Coal Trade. 

There was about the usual attendance on our Coal 
Exchange, but trade was decidedly slow. House coal was almost 
at a standstill, and, should the weather remain as tropical as it has 
done of late, it is just possible that Lancashire prices will have to 
be revised. Slack is still a drug on the market, and there are 
offers from Derbyshire at very low figures as compared with Lan- 
cashire rates. Quotations were rather weaker, and about as 
follows:—Best Lancashire coal for domestic purposes, 15s. to 
16s. d.; seconds, 13s. to 14s ; common, 10s. to 12s.; best Lurgy, 
10s, 6d. to 11s,; round furnace coal, Ils, to 11s. 6d.; best slack, 
Qs, to 10s.; medium, 8s, 6d. to 8s, 9d.; common, 7s. 6d. to 8s. at 
the pit; coal for shipping purposes, screened, 13s. to 13s. 6d.; 
unscreened, 12s, to 12s. 6d., delivered Manchester Ship Canal. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The position of the hematite iron trade has not improved, 
but, on the contrary, more indications are to hand of the fact that 
we have not yet seen the end of the keen depression which exists. 
Makers have reduced their prices this week to 60s. per ton net 
f.o.b. for mixed Bessemer numbers, and warrant iron is also down 
to 58s. 10}d. net cash sellers. These reductions have not had any 
influence on the volume of trade, nor is there likely to be 
any improvement in this respect for some time to come, as the 
usual sources from which the demand for metal comes all show the 
absence of any tendency towards expansion ot business. The fact 
is that the consumption of iron is very small, and is likely to 
remain so until something occurs to give new life to the steel 
trade, which is the greatest customer crude iron smelters 
possess. The demand for metal from foreign, colonial, and conti- 
nenta! sources remains very small, and the general home demand 
outside the steel trade is limited to a greater degree than has been 
known for many years. There is a fair trade in special 
hematite iron, several of the makers in the district having been 
successful in producing a high-graded metal which is very useful 
for certain classes of spe-ial work. The trade in ferro-manganese 
is not so brisk as it bas been, but a fair amount of orders are 
coming to hand, from foreign sources chiefly. Spiegeleisen is in 
slow demand either in the district or on foreign account. Char- 
coal iron is being bought for forward delivery, and the furnace at 
Backbarrow is expected to be putin blast at an early date. Scrap 
iron sells very slowly, and stocks are accumulating. Iron ore is in 
very suiet demand, and prices this week have been reduced to 
lls, per ton net at mines for good average sorts. 


Steel. 

There is no improvement to be noted in the steel trade, 
and the demand for the chief products of this district is as quiet 
as it well can be. The trade offering for railway material is 
limited, and fully one-third of the rail mills in this district are at 
a standstill for orders. Nothing has been done at the rail or plate 
mills at Barrow for several weeks past, and there are no indica- 
tions that these works will resume operations at an early date. 
Both masters and men in the steel trade are agreed as to the 
necessity of a reduction of the sliding scale basis now in operation, 
and in two departments already much lower rates have been agreed 
upon, It is expected that other departments will appreciate the 
necessity of reducing the cost of production. 


Shipbuilding and Engineering. 

There is not much demand for new shipping tonnage, but 
builders have been tendering of late for some of the most important 
orders in the market. There is much inactivity in several of the 
shipbuilding and engineering departments. 


Shipping and Coal. 

The shipping trade remains very quiet. The exports of 
iron last week were 5050 tons, and of steei 2853 tons, a total of 
7903 tons, as egainst 8137 tons in the corresponding week of last 
year, a decrease of 234 tons, The aggregate shipments this year 
have reached 243,743 tons, against 410,272 tons in the correspond- 
ing period of last year, a decrease of 166,529 tons.. Coal and coke 
are much cheaper this week, and still further reductions in prices 
may be expected. 





THE SHEFFIELD DISTRICT. 
(From our o:~ Correspondent.) 
The Trade Position. 

Jung, July, and August are the quietest months of the 
year, and June is the quietest of the three. Business, 
generally, is consequently inactive at present, and there is 
a scarcity of work in many directions, more especially in special 
lines. ‘This applies both to the heavy and light industries. 
Several firms are rather better off than others, one or two 
makers of railway material being moderately well employed. The 
iron market is somewhat weaker, and quotations for certain 
classes have been lowered. The coal trade is fairly well ma‘n- 
tained, more especially in steam coal, though shipments to 
foreign markets are somewhat less than was expected. 


House Coal. 

The somewh¢ prolonged Whitsuntide holidays helped the 
market in domestic fuel through the clearing of stocks, and im the 
first week of July further restriction of stocks will be caused by 
the Yorkshire miners’ annual demonstration. All things con- 
sidered, a fair business is being done, but values vary consider- 
ably. Best Barnsley, at the jit, range from Ils. to lls. 6d. per 
ton, good secondary sorts being about 10s. per ton. A moderate 
trade is reported with the metropolitan markets, and a good ton- 
nage of secondary coal is being forwarded to the Eastern Counties, 
West Yorkshire, and Lancashire. 


Steam Coal—the Shipping Trade. 

; The demand for shipping is fairly good, but it is not as 
brisk as anticipated. Buyers still appear to be holding off. The 
weight forwarded from Hall for the week ending June 16th was 
63,621 tons, as compared with 91,327 tons for the corresponding 
week of last year; from Grimsby, for week ending June 19th, 
26,656 tons, against 31,102 tons for the similar period of last year. 
lhe prineipal foreign market supplied from Hull was Cronstadt, 
which took 7003 tons, Rouen coming second with 6006 tons, and 
St. Petersburg third with 4710 tons. From Grimsby the chief 
foreign market was Gothenburg, which received 5093 tons, 
ep following with, 3412 tons, and Stockholm next with 
2202 tons. : 


Railway and Gas Coal Contracts. 


Contracts have recently been continued with several rail- 
way companies for the supply of locomotive coal at a reduction in 








price, the new quotations approximating 10s. 6d. per ton for York- 


shire hards. The rate for Derbyshire hards is stated to be 9s. 6d. 
per ton. A few contracts have been made for gas coal in quarters 
where stocks are getting low, but arrangements are not being 
made to anything like the extent which is usual at this season. In 
most instances a reduction has been made of 6d. per ton on last 
year’s prices, 


Coke and Coking Fuel. 

No change in quotations, best washed coke remaining at 
12s, to 12s, 6d. per ton, and unwashed 11s, to 12s. per ton. Coking 
fuel has not advanced from the somewhat lower quotations given 
last week, viz., 5s. to 6s. per ton. 


Hematite Irons. 

Prices are not quite so strong, owing to weak demand in 
engineering and other establishments, but officia! quotations 
remain as last given, viz.:—West,Coast, 70s. to 72s. per ton ; East 
Coast, 64s. to 66s. per ton, both net, delivered in Sheffield and 
Rotherham. The American and continental requirements keep 
up, there being more exported than is at pfesent made. Hen-e 
the reduction in stocks, 


Lincolnshire Irons: Forge Feduced. 

We mention d last week that the Lincolnshire Iron- 
masters’ Association, at a meeting held on the 11th inst., had 
reduced basic iron by Zs. per ton. At a further meeting, held 
on the 19th inst., it was decided to reduce No. 4 forge by a 
similar amount per ton. Current quotations, net, delivered in 
Sheffield and Rotherham, now stand as follows :—Lincolnshire, 
No. 3 foundry, 51s. per ton; No. 4 foundry, 50s. 6d. per ton; 
No, 4 forge, 48s. per ton ; No, 5 forge, mottled, white, and basic, 
50s. per ton. There is very little business being done. A comparison 
of quotations at the corresponding period of last year is interesting. 
In June, 1907, No. 3 foundry was at 64s. 6d. per ton; No. 4 
foundry, 62s, 6d. per ton; No. 4 forge, 61s. 64. per ton ; No. 5 
forge, mottled, white, and basic, 65s, 6d. per ton. These prices 
commenced last year on May 10th, and ruled until August 23rd, 
when values began to decline, and they have been steadily falling 
ever since. 


Derbyshire Irons Lower. 

Quotations are lower by 23. per ton this week, as com- 
pared with those given in last report. Derbyshire No. 3 foundry 
1s now at 50s. per ton, and No, 4 forge at 49s. per ton, both net, 
delivered in Sheffield and Rotherham. Trade very quiet. 


l ars and Sheets. 

The South Yorkshire Bar Iron Association, withoat bold” 
ing any formal meeting, has reduced the price of bar iron 10s 
perton. This brings the quotation to £6 10s. per ton. This 
reduction followed a similar step taken by Lancashire makers. 
The business in bars is only small at present, and the works are 
inadequately employed. For sheets the current quotation is 
from <8 to £8 10s. per ton. 


Railway and Military Material, &c. 


The quietude usually prevailing towards the end of June 
seems to ke somewhat accentuated this year owing to various 
causes. Thereisaregrettable lack of work in several lines, particu- 
larly in the military material departments. The Government 
armour-plate orders are nearly completed in the first stages, but 
the work in the finishing stages will still last a few months. We 
do not hear of orders of any magnitide coming forward in ordnance 
or projectiles. In railway material the orders in hand are mainly 
for foreign and Colonial markets. Should the expectation of 
extensions of Indian railways be realised at an early date, Shef- 
field firms who have hitherto largely participated in Indian work 
would no doubt benefit ; but in the meantime orders are being 
rapidly worked off. One or two firms, however, are fairly busy, 
and in tires, axles, springs, and other railway accessories, a con- 
siderable amount of work is still going on. The settlement of the 
dispute in the shipbuilding yards has not yet brought any acces- 
sion of work to the establishments engaged in machine material 
manufacture. In departments which have been fairly busy during 
the winter, advantage is now being taken of the dearth of orders 
to overhaul and carry out the extensive repairs which fron time 
to time are necessary. Stock-taking is also proceeding in several 
quarters. 


Visit of Indian Prince to Sheffield. 

The Maharajah of Nepal is to visit Sheffield on the 7th of 
July and stay until the 9th, or possibly the 10th. He will be 
accompanied by a suite of seventeen persons, including three of 
his sons. The principal object. of the Mabarajah’s visit is to see 
the leading industries of Sheffield. Southbourne, the property of 
the Corporation, a commodious residence at the West End, is being 
placed at the disposal of the Maharajah and his suite. They will 
be the guests of the Lord Mayor. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Wages War. 

UNFORTUNATELY it cannot yet be reported that the labour 
troubles in the shipbuilding industry of this district are over, the 
engineers still remaining recalcitrant, and prospects of an early 
settlement are by no means bright, though they have been on 
strike for the greater part of the current half-year. The dead- 
lock continues, and the men are as militant as ever. The conference 
held at Newcastle last week between the representatives of em- 
ployers and employed has apparently not done the least good. 
On Saturday a mass meeting of nearly 3000 engineers was held at 
Newcastle to receive the reports from the representatives who had 
a few days before been in conference with the employers. The 
meeting was attended by members of the Amalgamated Society of | 
Engineers, the Machine Workers’ and the Steam Engine Makers’ 
Societies. The delegates reported that the employers had sug- 
gested that the men should return to work at the reduction 
originally claimed—ls. 6d. per week; which al] the other men 
engaged at the shipyards had agreed to—that no further reduction 
should be demanded for six months, and that in the interim an effort 
should be made to establish a conciliation board for the avoidance 
of future disputes. These suggestions the men’s meeting unani- 
mously rejected. Nothing will content them but the entire with- 
drawal of the claim for the reduction ; in fact, last Saturday’s 
meeting unanimously resolved not to return to work until the 
uotices of reduction have been withdrawn. The employers can 
hardly agree to that. Some of the men are in favour of an 
appeal to the Board of Trade that it shouid insist upon the em- 
ployers arbitrating, but on Saturday the men rejected a proposal 
that the Board of Trade should be asked to intervene. The 
employers have shown their willingness to arbitrate in future 
disputes, but they can scarcely follow that course in the present 
difficulty, when all the other men have agreed to the terms which 
have been claimed from the engineers. If the strike continues to 
go on without probability of an early termination the executive of 
the A.S.E. and the other societies may step in and order the men 
back to work to save the funds, which was the course taken in the 
case of the woodworkers. !t is hardly likely that the general body 
of the societies will allow this non possumus attitude of the North 
of England men to continue indefinitely. 


Shipbuilding. 
While the labour disputes continue, the shipbuilding 





industry is suffering very keenly, and almost the whole of the 





work that is offered—and it is little enough altogether—is finding 
its way to other districts. Shipbuilders have reduced their prives 
for new tonnage, but the prospects of the freight markets are so 
wretchedly bad that scarcely anyone is tempted to add to their 
fleets. If this state of affairs continues much longer, it will sur- 
prise no one to hear of shipyards being closed, 


Cleveland Pig Iron. 

The pig iron market is almost ‘‘ dead idle” this week 
and neither speculators nor consumers are —-< to operate, It 
is a long time since speculators have been so shy about doing busi- 
ness, but they have of late had a rather unfortunate experience, 
and besides, the prospects of improvement are not good. It is 
also to be considered that there is very little stock of No. 3 Cleve- 
land iron—in which speculators almost invariably operate—either 
in makers’ hands or in Connal’s stores; too little, in fact, for them 
to operate safely, for they could soon be ‘‘cornered.” The present 
is not a time fav. urable for specilators, and the market generally 
is very dull. It is, indeed, difficult to come across anyone who at 
the present time takes a cheerful view of the situation or 
prospects, or who will buy freely for delivery ahead. Cleveland 
pig iron, moreover, is dear, compared with iron obtainable from 
other districts, and orders are going to them which would 
probably, in the ordinary course, have been secured by Cleveland 
makers. Scotch founders, for instance, are purchasing less 
Cleveland iron, and are taking more Scotch iron; they are also 
buying in Lincolnshire and Northamptonshire, the iron being 
shipped from Grimsby and Boston respectively. The continental 
demand for Ule.eland iron has also slackened, more especially 
that from Germany, and it seems most likely that the exports of 
the second half of the year from Cleveland will fall short of those 
of the first half. All the iron that is be.ng produted is, however, 
going into consumption, and makers are not badly off for orders. 
Cleveland warrants have been as low as 503. 94d. cash buyers this 
week, but on Wednesday closed 1d. better than that. No. 3 
Cleveland G.M.B. pig iron early in the week realised 51s. 3d. per 
ton for prompt f.o.b. delivery, but the general price has been 5ls., 
with No. 1, which is very scarce, at 53s. 6d.; No. 4 foundry has 
been obtainable at 49s. 6d.; No. 4 forge at 48s.; and mottled and 
white at 47s. od., and of these lower qualities more has been on 
offer than the market needed.. Thus they are relatively and 
actually cheaper than No. 3, and the profit on their production 
must be very small. 


Hematite Pig Iron. 

No improvement can be reported in the East Coast 
hematite pig iron trade, as the shipyards have not materially 
increased their demands for steel plates and angles, and in turn 
the producers of these have no occasion to buy more pig iron. 
People are in no hurry to purchase iron when there is an important 
labour dispute still unsettled which cannot but detrimentally 
affect the trade. Hematite iron is not dear, compared with the 
figures that rule for Cleveland pigiron. Mixed numbers continue 
to be quoted at 57s. per ton, or 6s. above No. 3, but in July last 
year hematite iron was nearly 25s. p@ton dearer than Cleveland 
iron. Rubio ore is still nominal at 15s. per ton, c.i.f. Middles- 
brough, there being practically no buying at the present time. 


Stock and Shipment of Pig Iron. 

Connal’s continue to record fair withdrawals from the 
stock of Cleveland pig iron in their store, and it is seven or eight 
years since they held so small a stock as that now. reported. On 
Wednesday it was only 51,051 tons—a decrease this month of 
12,382 tons, and nothing but No. 3 quality Cleveland pig iron is 
now he'd. The exports of pig iron from the Cleveland district, of 
course, fa!l much short of those reported for June last year, and 
are hardly as good as were looked for, but it is known that there 
is a good deal more iron due for shipment before the close of the 
month. The export this month up to Wednesday night was 
93,999 tons, as compared with 94,128 tons last month, 135,073 
tons in June last year, and 105,520 tons in June, 1906, all to 24th. 
Less iron is being sent to Germany and Scotland, as cheaper iron 
is being ebtained by consumers there. 


Manufactured Iron and Steel. 

The only branch of the finished iron and steel industries 
of this district which is even fairly well employed is that of steel 
rail making. There the demand shows some animation; the 
Indian railways are in the market for considerable quantities, and 
a very fair business is being done with Austraha and South 
America. Messrs. Bolckow, Vaughan and Co. have just secured a 
4000-ton order for South Aus:ralia, and shipments of railway 
material have lately been good to the Antipodes. For heavy steel 
rails the price is kept about £5 15s. net f.o.b. All other branches 
are extremely dull, and the expected increase in the demand for 
plates and angles has still to be realised. Most of the mills are 
running more irregularly than has been known at any time during 
this decade. Steel ship plates are quoted at £6 ;-iron ship plates 
at £6 5s.; steel boiler plates at £7 ; steel ship angles at £5 12s. 6d. ; 
iron ship angles at £6 15s.; steel joists, £6; steel hoops, 
£6 17s. 6d.; steel strip, £6 12s. 6d.; steel bars, £6 7s. 6d.; iron 
bars, £6 15s., all less 24 per cent. f.o.t. Founders are badly off 
for work, asalso are the engineers. Cast iron chairs are at £3 10s. 
per ton net. With respect to the report appearing in the London 
daily Press about a combination of manufacturers of construc- 
tional steel and builders of bridges, nothing-is known here, and 
traders attach as little importance to the report as they did to 
the announcement about a plate and angle manufacturers’ syndi- 
cate that was in circulation in the early part of the month. 
Firms whose names were mentioned in connection with the 
organisation have never even heard of it. 


Coal and Coke. 

The coal trade, which has hitherto this year Leen in a 
remarkably prosperous condition, notwithstanding the depression 
in every other industry, is now in the doldrums. Business is de- 
cidedly on the wane, shipments are slacker, and work at many of 
the pits has become irregular. One of the features of the market 
is the large amount of coal that is offered by second-hands, 
They bought heavily during the early spring when the demand was 
so pressing, and are now anzious to sell, so as to minimise their 
losses as much as possible. Coal has been very dear, abnormally 
so when one takes into account the condition of almost all our 
home industries. It was the extraordinary demand from abroad 
that led to prices being so high, and as that demand has subsided 
the colliery people have had to reduce quotations. _ Best steam 
coal is quoted at 13s. 3d , and sevonds at 12s. 3d., while best gas 
is at 1ls., and seconds at 10s., allf.o.b. Bunkers have dropped 
to 9s, 9d. per ton, and even that is too high considering the 
wretched freights that are obtainable by steamship owners. 
Coking coal is at 10s. 6d. per ton. Foundry coke ranges from 17s. 
to 18s. per ton f.o.b., and furnace coke has dropped to lis, 9d. 
per ton delivered at the Middlesbrough works, but 15s. 6d. is not 
refused by the majority of sellers. Nearly all the collieries in the 
Newcastle district are off this weck on account of the race 
holidays, and very little will be done next week owing to the 
Royal Agricultural Show at Newcastle. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 
THE main point of encouragement in the business outlook 


in Scotland in the last few days has been the prevalence of fine 
weather, and the consequent satisfactory progress that has been 
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made by the crops, Farmers are getting high prices for cattle, 
and they have excellent grass, with g hay crop p ts, and 
the crops generally promise well. On the other hand, there is 
hardly any improvement to report in trade, the limited nature of 
which is reflected in the reduced railway returns. Still the situa- 
tion is not altogether without its hopeful features, chief among 
which are to be reckoned cheap money, lowering wages, and 
reduced costs of raw material. . 


The Warrant Market. 

A report has beea current on Change that the holders of 
pig iron warrants were contemplating the locking of them up 
until after the holidays, in the belief that by the month of 
September the iron represented would have materially in- 
creased in value. Probability seemed to be imparted to the 
rumour by the circumstance that at several recent mee‘ings of the 
“iron ring” no business whatever was recorded. However, 
nothing reliable has transpired on the subject, and in the last day 
or two a moderate business has been done at prices which would 
appear to indicate that the market so far continues free from 
artificial restrictions. Business has been done in Cleveland 
warrants at 51s. 3d. to 50s. 84d. cash, 51s. for delivery in thirteen 
days, 49s. 74d. one month, and 50s: to 49s. 11d. three months. 


Output and Prices of Makers’ Iron. 

The production of pig iron in Scotland has been main- 
tained at about the same rate for several months. There are 77 
furnaces in blast, compared with 91 at this time last year, the out- 
put of which amounts to about 27,000 tons per week, being 5000 
tons less weekly than it was twelve months ago. The report from 
makers is to the effect that up till now they have been steadily 
engaged carrying out contracts entered into some time ago, and 
that these, with the current business for prompt delivery, have 
guaranteed the trade against anything like slackness. As trade 
holidays are impending, during which output will be slackened 
off, there is not likely to be an early excess of supplies. One or 
two brands are 6d. per ton lower since last week, but prices other- 
wise have been steady. Monkland, No. 1, is quoted at Glasgow, 
58s.; No. 3, 55s.; Carnbroe, No. 1, 59s.; No. 3, 55s. 6d.; Clyde, 
No. 1, 61s. 6d.; No. 3, 55s. 6d.; Gartsherrie and Calder, Nos. 1, 
62s.; Nos. 3, 57s.; Summerlee, No. 1, 63s. 6d.; No. 3, 58s. 6d.; 
Langloan, No. 1, 66s.; No. 3, 61s.; Coltness, No. 1, 88s.; No 3, 
62s.; Glengarnock, at Ardrossan, No. 1, 62s. 6d.; No. 3, 57s. 6d.; 
Eglinton, wt Ardrossan or Troon, No. 1, 58s.; No. 3, 55s.; Dal- 
mellington, at Ayr, No. 1, 59s.; No. 3, 54s.; Shotts, at Leith, 
No. 1, 63s. 6d.; No. 3, 59s. per ton. 


Hematite Ore and Pig Iron. 

For a long time, indeed, since the closing months of last 
year the import trade in hematite ore has been in a depressed 
condition, and the rate of freight from Bilbao to the Clyde has 
been as low as 3s. 10d. per ton. The quotation is now 4s. to 
4s, 1}d., and it is noticeable that the arrivals of ore have quite 
recently been on the increase. Sharp observers of the course of 
trade seem to detect in larger ore import a forecast of an 
improvement in the pig irof manufacture, and there may possibly 
be something in the suggestion, although business in hematite pigs 
is still very fiat. The quotation for Scotch hematite is at the 
moment 57s. 6d. to 58s. for delivery at the West of Scotland steel 
works. 

Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week have been 6136 tons, compared with 7704 in the correspond- 
ing week of 1907. There were no shipments to the United States, 
but Canada took 175 tons, South America 82, India 100, Australia 
547, France 10, Italy 700, Germany 140, Holland 270, Belgium 130, 
Spain and Portugal 50, other countries 1322, the coastwise ship- 
ments being 2610 tons, against 2993 tons in the same week of last 
year. The arrivals at Grangemouth of pig iron from Cleveland 
and adjacent districts were 7840 tons, against 11,424 tons in the 
corresponding week, showing a decrease of 3584 tons. 


Finished Iron and Steel. 

Since the last substantial reduction in prices of malleable 
iron the inquiry has somewhat improved, and there has been 
better employment at the ironworks, but there is still a great lack 
of orders necessary to keep the mills in full operation. Merchants 
are alleged to have been underselling makers in the matter of 
price. Foreign business has generally been scarce. Inquiries 
from Canada may, it is thought, result in some business. The 
steel trade continues quiet. Orders are now generally of a hand- 
to-mouth description, and there is a lack of specifications for ship- 
building material. The Scotch makers have joined the English 
manufacturers in reducing plates for Lancashire boilers 5s. per 
ton, making the rate £7 7s. 6d., and the reduction came into force 
on Wednesday. Two fair orders for steel plates for the Admiralty 
have been booked by Scotch firms. 


The Coal Trade. 

The shipping branch of the coal trade has shown a good 
deal of activity, and the aggregate shipments from Scottish ports 
in the past week were up 30,000 tons. So far, there has not been 
much alteration in shipping prices. Restriction of output is pretty 
general at the collieries, a scarcity of wagons generally being 
blamed for this ; but a result is to limit supplies and avert as long 
as possible lower prices. The tendency, however, is easier, and it 
is understood that while the prices are nominally steady, conces- 
sions are being made to shippers. House coal for home use and 
coal for manufacturing pur,oses are both difficult to sell, but yet 
there does not appear to be a great excess in supplies. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 

AMONG coalowners there is some degree of satisfaction 
that the condition of trade is quietly improving. Anything like 
a flush of trade might be followed by a reaction and weak r 
prices ; but since the holidays there has been a steady improve- 
ment, and healthy signs are prominent. Of course, as regards 
house coal, the forecast in this column that with warmer weather 
the annual decline in business must follow has been verified. As 
regards the sensational announcement that house coal prices 
had fallen heavily’in the London district, there has been no 
droop of any consequence in this quarter. This week, for 
example, upon Change at Cardiff an authoritative statement was 
made that house coals showed little if any variation. As for 
steam coals they are firm, and a spurt is likely from the fleet 
requirements, 


Latest Cardiff Prices. 


Best Cardiff, large steam, 15s. 9d. to 16s. 3d.; seconds, 
14s. 9d. to 15s. 3d.; ordinary steam, 14s. to 14s. 6d.; drys, best, 
15s. 6d. to 15s. 9d.; ordinary, 13s. 3d. to 13s. 6d.; best Monmouth- 
shire, 14s. 3d. to 14s. 6d.; Western Valleys, 14s. to 14s. 3d.; 
Eastern Valleys, best samples, 12s, 9d. to 13s.; Eastern Valleys, 
other kinds, 12s. to 12s. 6d. best house coal, 17s. 6d. to 18s. 6d.; 
other qualities, 14s.. 6d.. to, 16s. 6d.; No. 3 Rhondda, 18s. 6d. to 
19s. 9d.; through, 14s. to 14s. 6d.; No. 3 smalls, 11s. to 11s. 6d.; 
No. 2 Rhondda, 11s. to 11s. 6d.; through, 10s. to 10s. 6d.; No. 2 
smalls, 8s, to 8s. 6d.; best washed nuts, 13s. to 13s. 6d.; seconds, 
12s. to 12s, 6d.; best washed peas, 12s. to 12s. 6d.; seconds, 11s. 6d. 
to 12s.; seconds, 8s. 6d. to 9s.; other small, including drys, 7s. to 
8s. Patent fuel, 16s. to1l7s. Coke, furnace, 16s. 6d. to 17s. 6d.; 
foundry, ordinary, 18s. 6d. to 21s. 6d.; special, 26s. to 27s. _Pit- 





wood, 18s. 6d. to 19s. 9d. Demand is increasing, and higher 
prices are thought on ’Change to be likely. 


Anthracite. 

A buoyant condition was presented at Swansea this week, 
and most descriptions of anthracite were in good demand. De- 
mand, said one owner, was not very brisk, but inquiries were 
busier, and it was evident that better times are expected. Latest 
prices: - Stanllyd hand-picked, 25s. to 26s.; seconds, 22s. to 23s. 
net ; big vein, 20s. to 2ls., less 24; red vein, 12s. 3d. to 12s. 9d., 
less 24. Machine-made coal: Cobbles, 22s. to 23s. net.; French 
nuts, 23s. 6d. to 24s, 6d. net; German nuts, 23s. 6d. to 24s. 6d. 
net ; beans, 22s. to 23s.; screened beans, 14s. 6d. to 15s. 6d. net; 
peas, 13s, to 14s. net; rubbly culm, 6s. 6d. to 6s. 9d., less 24; ordi- 
nary duff, 3s. 6d. to 3s. 9d. net. Other coals: Best large steam, 
16s. 6d. to 17s., less 24; seconds, 15s. 6d. to 16s., less 24 ; ordinary 
large, 13s. 6d. to 15s., less 24; through bunkers, 10s, 6d. to 11s., 
less 24 ; small, according to quality, 8s. to 8s. 6d., less 24. Bitu- 
minous: No. 3, 19s. 3d. to 19s, 9d., less 24; small, 12s. to 12s. 3d., 
less 24. Patent fuel, 14s. to 14s. 3d., less 24, all Swansea, cash, 
30 days. 


The Prospect of Dearer Coal. 

On ‘Change this week one of the most prominent subjects 
of discussion and comment was the statement made that the vital 
question of coal, as affected by the eight hours limit, was relegated 
toa distance. The political aspect of the question, it was observed, 
came in to the postponement. In face of the very strong expres- 
sion of the commercial and mining communities, it would never 
have done to force legislation to support theorists against the wel- 
fare of the country, and, as one of the authorities remarked, much 
may take place in a few years; even ‘‘ Mabon” and Brace see 
differently. The colliers’ opinion is divided. I hear no strong 
comments either way. 


Iron ani Steel. 

There is still some little smouldering indicated in iron 
circles concerning the rumoured syndicate, which would now 
seem: to have a small local basis, of no account to the general 
interests of trade. There concern is shown by authorities in the 
matter of ore supplies, as it is admitted that Bilbao is not the 
inexhaustible quarter it was once pictured. It is understood that 
at the present time representatives of Welsh works are engaged in 
prospecting. A curious fact is asserted about hematites, that the 
richer seams are at the rise, and that the quality degenerates with 
the progress in working. This is instanced as differing from the 
native ores of Wales, which improve with depth. There is little 
to record in the iron and steei industries. Some degree of animation 
has succeeded to the stagnation of Whitsuntide, and the leading 
works ge mp a few cargoes of heavy rails and parcels of small 
goods. ome and fo eign countries figure as the principal cus- 
tomers, and the Brighton and South Coast Railway and Great 
Western take the leading positions. One consignment of 1014 tons 
heavy rails was despatched to Liverpool from Newport. Swansea 
imported 466 tons steel rails, 1100 tons pig iron, and 1170 tons scrap 
steel, but copper took the lead at Swansea. Over 4000 tons copper 
ore were received, 2860 tons copper regulus, and 212 tons blende 
ore. Several oes of steel billets came from Germany, 
via Antwerp, and 740 tons of billets from New York. On 
*Change, Swansea, this week, the following quotations were 
made :—Pig iron : Hematite, mixed numbers, 58s. 104d.; 
Middlesbrough, 50s. 1lld., and 50s. 5d. one month; Scotch, 
56s.; Welsh hematite, 60s. to 61s., delivered; East Coast 
hematite, 60s. 6d. to 61s. c.i.f. The quotations for manufactured 
steel were very spare, all orders admittedly few. Siemens and 
Bessemer steel bars remain at £4 10s. Rubio ore at Newport and 
Cardiff, 14s. to 14s. 6d. Other Swansea quotations are :—Copper, 
£58 ; lead, English, £13 5s.; Spanish, £12 15s.; spelter. £10; 
silver, 254d. per oz. The only labour trouble of note is confined to 
the Llanelly district. Wages in the steel works is on all hands 
agreed to be small, and this is not to be wondered at considering 
the state of the trade; but Lianelly is regarded as being in an 
exceptional position, with a certain ready outlet into the tin-plate 
works for its bars, whereas places such as Cyfarthfa have to 
depend upon occasional requirements. 


Tin-plate. 

The animation in trade was shown last week by the fact 
that 102,207 boxes were received from the works, and 103,193 
boxes shipped. Stocks remain at 160,076 boxes, and as the Far 
East shipments are increasing, may be expected soon to show 
smaller — In the Swansea district a satisfactory condition 
remains, but is not so evident in the Llaneliy district, where 
appearances promise to a rupture at the South Wales steel works, 
in which case the proprietors openly promise that in the event of 
the works being closed down they will keep their tin-plate 
works going with foreign bars. So far the mills are going 
very regularly. The men have an agent on their behalf 
in Mr. Hodges, and the wish is heartily expressed in the 
neighbourhood that his good offices may lead to the pre- 
servation of peace. The month’s notice is nearing an end. 
Good inquiry is reported for plates this week. Latest prices: Ordin- 
ary tin-plates, Bessemer primes, I.C. 20 x 14, 112 sheets, 108 lb., 
12s. 14d. to 12s. 4d.; wasters, 11s. 6d.; Siemens the same; I.C. 
ternes, 28 x 20, Siemens, 22s. 3d.; C.A. roofing sheets, £8 to 
£8 5s. per ton ; big sheets for galvanising, £8 to £8 5s. per ton ; 
finished black plates, £9 7s. 6d. to £9 10s. per ton; block tin, 
£126 15s. 

Local Taxation in Welsh Towns. 


In the course of a discussion before the Town Council's 
General Purposes Committee, held in Cardiff on Monday, it 
came out that several industries were in correspondence about 
establishing themselves in Cardiff. Referring to the probability 
that a cheaper base might be found in other localities, it was 
shown that Cardiff was the most favourable. Local rates in New- 
port represented 7s. 10d. in the pound, in Swansea 8s. 6d., and in 
Cardiff 7s. 4d. That the working is economical was shown by the 
fact that out of the 7s. 4d. they had to give 1s. 6d. to the Educa- 
tion Committee and 1s. to the Guardians, so that they had less 
than 5s. for other public requirements of the city. 


The Cardiff Water Supply. 

The rapid progress of Cardiff, and the possibilities of new 
industries being brought there, has led to important discussion in 
the Town Hall. This week there was one which aimed at starting 
No. 3 reservoir, and some able speaking was heard in support, and 
also in opposition. It seemed to be the opioion of the less 
impulsive amongst the members that, considering the great 
expenditure which would be entailed and the present high rates, 
it would be prudent to pursue a waiting course for a little while 
longer. The Acts obtained give them the necessary powers, but 
the fear raised in some quarters is that the Glamorgan Council 
may step in between, though, as was remarked, there is the House 
to appeal to in this case. The meeting ended in an adjourn- 
ment, when the whole case will be opened and discussed. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland- Westphalia. 

A DECREASING tendency could be noticed in the iron and 
steel trade, and the condition in most departments has been very 
unfavourable during the last few weeks. There is no confidence 
in the future, a further decrease in prices as well as in demand 
being generally anticipated. In inland iron ore a very quiet 





business only is being done. Pig iron, likewise, has been in a most 
unsatisfactory condition, purchases being limited to the most 
urgent requirements" Output is considerably reduced, both in raw 
and in finishéd:irén, and stocks, therefore, have not increased gs 
strongly as’ thight’ be megected. The prices of the Diisseldorf 
‘Change have been further reduced ; bars went down M. 2 50 p,t.; 
common plates, M, 2 to M. 2°50 Bt; boiler plates, M. 2 to M, 2:59 
.t.; and sheets, M. 4 to M. 5 p.t. Current list rates are ay 
ollows :—-Raw spathose ore, -M. 12°30 to M. 13°75 ; roasted ditto 
M. 18; for the second quarter, M. 18; Nassau red iron ore 50) 
p. cent. contents, M. 14 to M. 14 50, all per ton at mines, Spiegel. 
eisen, 10 to 12 p, ont, gels M. 85 to M. 87; white forge pig 
Westphalian brands, M. 74; Siegerland, M. 74; iron for steel 
making, M. 76; German Bessemer, M. 80; basic, free place of 
consumption, M. 64°80 ; Luxemburg forge pig, free Luxemburg 
M. 52 to M. 52°80 ; Luxemburg foundry pig, No. 1, free Luxem. 
burg, M. 76; No, 3, M. 71; German hematite, M. 80, all per ton 
at works. Steel bars, common quality, M. 102 to M. 107°50 ; the 
same in iron, M. 135 ; common plates in basic, M. 110 to M. 112:50- 
boiler plates, M. 120 to M. 122:50; sheets, M. 118 to M. 120: 
drawn wire in steel, M. 132:50, all per ton at works. A 


Production of Pig Iron in Germany. 

According to the official account given by the Union of 
German Iron and Steel Masters, the output of pig iron in Germany 
including Luxemburg, during May peepee to 1,010,917 t., as 
against 979,866 t. in April, and compared with 1,094,314 t. in May 
of last year. Production of the different sorts of pig iron was as 
follows :—Foundry pig, 160,452t, as against 176,006 t. in May, 
1907; Bessemer, 34,790 t., compared with 39,423 t.; basic, 
667,732 t., compared with 729,662 t.; steel and spiegelcisen, 
74,658 t, as against 82,319 t ; forge pig, 153,322 t., as against 
66,964 t. in May, 1907. During the period from January till May 
of this year the output in pig iron was 5,093,206 t., as compared 
with 5,311,617 t. for the same period the year before. ; 


Decreasing Consumption in Iron. 


German ironmakers have been limiting the supplies in 
iron as much as possibly lately, in order to prevent an undue 
increase of stocks. During the tirst four months of the present 
year supplies amounted to 2,670,132 t. iron only, as compared with 
3758370. t. for the corresponding period last year; this shows a 
difference of 88,238 t. Consumption per head of the population 
during the first four months of 1908 was, in kilogrammes: 104, 
36-16 ; 1905, 33-77; 1906, 41-70j; 1907, 47-67 ; and 1908, 42.69, 


Coal in Germany. 

There is nothing of interest to report of the coal industry 
ever here. Sales generally have been regular and satisfactory, 
Here and there an absence of inquiry was noticeable for coal for 
coke-making ; also in briquettes a slight falling off in demand was 
reported from Rheinland- Westphalia last week. 


Fair Trade in Austria-Hungary. 

The market for iron and steel remains in a pretty good 
condition, most branches being steadily employed. The recent 
reductions in prices have not had any influence on demand ; the 
competition of German firms is as brisk as ever. All descriptions 
of building material continue languid. Immediately before the 
holidays a decrease in the demand for fuel was felt on the Austro- 
Hungarian coal market, but now both engine and house coal have 
again been in good request at pretty firm prices, 


The Belgian Iron Market. 

There is but little life stirring generally in the various 
trades, and a weak tone prevails. Only finished iron has met with 
a slight improvement. Not merely plates, but also sectional iron 
continue neglected, and the want of orders in the girder trade is 
more marked than ever. The contracts secured in February and 
March have been executed now, and fresh work is coming in but 
scantily, home as well as foreign consumption being very !imited. 
In the retail business 172°50f. p.t. continues to be quoted for 
girders. From the rail department unfavourable accounts are 
likewise given, the amount of work secured in May being hardly 
sufficient to keep the mills going for some time, and there are no 
fresh orders being held out. . The coal trade is tending to weak- 
ness, demand generally being limited and stocks rather heavy, 
although coalowners are inclined to deny the fact. Quotations for 
coal as well as for coke have not been changed for the third quarter. 


Firmness on the French Iron Market. 

There was just a trifle more life noticeable in some trades 
during the past week, bars especially having met with an improve- 
ment, and the tone of the iron market generally has shown some 
firmness. The coal trade is steady in France, and prices have 
been well maintained. As the cheap offers of foreign coalowners 
will, at least partly, be accepted by the Belgian State Railways, 
the increasing supplies of coal in Belgium are likely to be thrown 
on the French market, and prices will probably become easier on 
that account in the next quarter. Besides, the Rhenish- 
Westphalian Coal Syndicate has established a new office for sale 
in Paris, which will also tend to reduce the inland quotations for 
coal, 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


GEORGE COREN, Sons AND Co., of 600, Commercial-road, E., 
inform us that they will, on the lst July next, admit as a partner 
Me. George Levy, son of the senior partner, Mr. Lewis Levy. 

Ep. BENNIS AND Co., Limited, announces that in consequence of 
their operatives’ annual holiday, their works at Little Hulton, 
Bolton, will be closed to-day, and reogen on Monday, July 6th. 

Mr. JoserH BARROW, engineer, Johnstone, one of the two 
partners of Thomas Shanks and Co., engineers, Johnstone, has of 
mutual consent retired from said company, as on the 30th day of 
May, 1908. 

Messrs. OWENS AND CASE have moved their offices from 15, 
Tothill-street, to 47, Victoria-street, Westminster, L:ndon, S.W., 
where they will continue to carry on their practice as consulting 
engineers for coast works, 

Mr. Ropert WEATHERBURN, M.I. Mech. E., of Finsbury-pave- 
ment House, E.C., informs us that he ceases, by friendly agree- 
ment and arrangement, with A. Borsig, of Berlin, to represent that 
firm after June 30th, in consequence of taking up other business. 








THE INstTrITUTION OF CivIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE StuDENTS.—On Friday, July 3rd, by permission of Messrs. 
Hathorn, Davey and Co., Limited, a visit will be paid to the Sun 
Foundry, Leeds. Members will assemble at the works at 
2.30 p.m. 


PHysIcAL Society oF Lonpon.—The Council have to announce 
with regret the sudden death of Professor W. Cassie, M.A., one 
of the honorary secretaries of the Society. The meeting which 
was to have been held at the National Physical Laboratory to-day 
has accordingly been cancelled. 

Contracts, -We understand that an order has been placed 
with ir Raylton Dixon and Co., Limited, of Middlesbrough, by 
Messrs. Parbury, Henty and Co., of London, the agents for the 
Colonial Sugar Refining Company, of Sydney, Australia, for 4 
enmeg g the wrong latest fn tag ane toa Tage. and 
carry tons cargo, the top-side i sially ada; 
for the eeings salenion in bulk. The naples of 3500 
indicated horse-power will be built by the North-Eastern Marine 
Engin-ering Company, Limited, of Sunderland. 
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BRITISH PATENT SPECIFICATIONS. 





invention isconemmnionted from abroad the name and address 
ommunicator is printed in italics. 
af the Commumicdigment i not iustrated the Specification is without 
drawings. ifications may be obtained at the Patent-office Sale Branch, 
Copies of Specifmnildinga, Chancery-lane, London, W.C., at 8d. each, 
date given is the date of application; the second date at the 
ridgment is the date of the advertisement of the acceptance of 
specification. 
—e on any of the grounds mentioned in the Acts, within two 


at the end of the abridgment, give notice at the 
to the grant of a Patent. 
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ond of the 
the complete 

Any person f 
es to the date given 
Patent-ofice of 0, 





TURBINES. 


94,085. October 31st, 1907.—ComBINED Hor-arn AND STEAM 
“TP uRBINE, by Henry Davey and Henry Norman Davey, both 

of Conaways, Ewall, Surrey. 

his invention consists in the production of motive power from 
a mixture of heated air and gases and superheated steam by means 
of a combination of a turbine and pump, the necessary difference 
of pressure being maintained by means of the pump. The 
nressure available for the production of work may be above or 
flow the atmosphere, or partly above and partly below. The 
application admits of several variations, all embodying the same 
leading features. It could not be made racticable by means of 
piston ‘engines, because the volumes of the working fluids are so 
great and the pressure so small. The proportion of negative work 
done by the pump is reduced by the admixture of steam with the 
heated air, thereby increasing the volume of the working fluid 
without increasing the volume of the fluid to be pumped by the 
fan or pump. The motive-power fluid may be used with or with- 
out a condenser, or with or without a regenerator, or with a 
combination of both. When a condenser is used, the steam in the 
working fiaid not only increases its volume, but, by condensation, 
it reduces the back pressure in the condenser, so that the working 
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fluid works with a greater range of expansion, and therefore a 
greater efficiency, and, at the same time, the work on the fan or 
pump is reduced, thereby securing a greater mechanical efficiency 
of the whole engine. The engravings Figs. 1 and 2 illustrate 
applications of the inventions ; others are given in the specifica- 
tion. In Fig. 1 the working pressure is above the atmusphere ; in 
Fig. 2 below. In Fig. 1 the heat is produced in the furnace by 
means of the combustion of liquid or other fuel. To start the 
engine steam is admitted from the steam generator to the outer 
turbine wheel, The turbine wheels and the fan are fastened on 
the same shaft, and the motion of the turbine wheel is thus com- 
municated to the fan. The fan pumps air into the tubular heater 
at a pressure, in this case, above the atmosphere. The air 
pumped into the heater becomes heated, and thereby expanded in 
volume. This heated and expanded air is increased in volume by 
the addition of the steam from the outer turbine wheel. The air 
and steam then pass through the inner turbine wheel, producing 
the motive power of the engine. The steam, after passing through 
the turbine wheel, is led to the furnace, where it supplies the 
necessary oxygen. In this way the waste heat from the working 
fluid is regenerated in the furnace. In both figures the arrows 
show the flow of the fluids, —J/une 3rd, 1908. 


SUCTION GAS PRODUCER. 


12,130. May 25th, 1907. - IMPROVEMENTS IN StcTION Gas Pro- 
DUCERS, by Jean Baptiste Caltean, of 64, Rue Boncher de Perthes, 
Roubaix (Nord), France. : 

The special feature of this invention is the improved means 
whereby a homogeneous mixture of steam and air can be obtained. 

It is also devised to overcome other defects in the gas producers at 
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present_in use, and ;to ensure an automatic production of steam, 
always proportionate to the suction of the engine, and a 
sufficiently high rate of vaporisation to permit of a reliable and 
rapid working of the app»ratus. The quantity of water atomised 
by the Spraying device or atomiser is always directly proportional 
to the suction, and consequently always bears a definite relation 
With the volume of air drawn in, This being the case, it follows 
that, whatever are the condit‘ons under which the apparatus is 
Work'ng, the gaseous mixture seut into the combustion chamber 
will always include the same relative proportions of steam and air. 
This is obtained by means of a spraying device or atomiser, shown 
in detail, in which the water is atomised, or reduced to astate of 
fine division, and mixed unifrmly and in a regular quantity with 
the air drawn in. The gaseous mitture thus obtained is made 
more homogeneous still by a heating that it undergoes while 
Passing around the gas outlet pipe. The invention consists, in 
addition, in providing means ensuring the immediate working of 
the ap aratus directly it is started, and also a steady working 
when Jighting the fire or when opening the furnace door. 
Referring to the sprayer, air enters by passing between the cover- 
ing A and the annular socket B, and this air, by means of suc’ ion, 


through the space between the cover and ring, but this space is 
always exceedingly small, and, indeed, can be dispen with. 
The water is kept at a practically constant level in the annular 
socket B by means of an overflow pipe E. The water is only a few 
centimetres in depth, and is not sufficient to prevent air being 
drawn in, bubbles of the latter passing through the water in order 
to reach the holesC. Thus, a mixture of airand water, more or less 
vaporised, analogous to an emulsion, is constantly passing through 
the holes. Screws support the covering over the annular ‘ocket, 
and the space hetween the cover and ring can be practically dis- 
pensed with without interfering in any manner with the working 
of the apparatus, since it is through the holes C that the atomising 
is accomplished. The homogeneous mixture then descends around 
the tube F ina state of fine division, and is made still more homo- 
geneous whilst passing into the annular channel around the top of 
the grate, and by the time it reaches the grate its condition is 
claimed to be perfect, the atom‘sed water having become com- 
pletely vaporised.— June 3rd, 1908, 





CARBURETTERS. 


9273. April 22nd, 1907.—IMPROVEMENTS IN AND APPARATUS FOR 
THE VAPORISATION OF PETROL AND OTHER FLUIDS, by William 
Samuel Sargent, 70, Strand-on-the-Green, Chiswick. 

The invention relates to improvements in apparatus for the 
vaporisation of petrol, paraffin, spirit, and other similar volatile 
liquids. The apparatus, which is shown in the engraving, consists 
of a number of grids and plates which are capable of receiving a 
paste, such as, for example, a paste consisting of chemicals and 
earths and other suitable ingredients. The grids are arranged 
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within a container, and gas or air is distributed over the surfaces 
of the grids through perforations in a pivoted shutter, the position 
of which is adjusted by a float in accordance with variations of the 
level of the petrol in the container. The container is provided 
with a filling nozzle placed in such a position that the level of the 
liquid cannot exceed a predetermined height. The paste sup- 
ported by the grids when in contact with, or dipping into the 
liquid in the container, assists the vaporisation of the liquid, °o 
that the gas or air flowing through the apparatus becomes charged 
more readily with the vapour of the liquid hydrocarbon.—June 
3rd, 1908, 


ELECTRICAL STORAGE. 


27,073. December 7th, 1907.—IMPROVEMENTS IN OR RELATING TO 
ELECTRICAL SYSTEMS OR ARRANGEMENTS FOR DRIVING 
MACHINERY SUBJECT TO VARIABLE Loapbs, Siemens Schuckert- 
werke, G.mb. H., of 3, Askanischer Platz, Berlin, Ss Wes 
Crermany. 

The improved system described in‘this specification is intended 
not only to convert the varying demand for — of the rolling 
mill into a uniform demand in the known manner by utilising the 
fly-wheels, but also when there are long pauses in the working to 
reduce the demand for energy to such an extent that the rolling 
mill or whatever is being driven shal] not be liable to exceed the 
maximum speed.~ The engraving shows an example of the 
improved system. According to the invention this represents 
diagrammatically an example of the new system or arrangement 
wherein a rotary current motor is employed for driving the rolling 
mill. The rotor winding of the motor is closed in the known 
manner by variable resistances such as liquid resistances. The 
adjustment of these resistances is effected by a motor relay, the 
stator of which is connected with the system of conductors for 
the motor through the medium of a transformer in the present 
case. For the purpose of the present invention this arrangement, 
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which is a known one, is completed by supplementary resistances 
W! W2?, which are connected in parallel with the motor relay. 
These supplementary resistances each consist of a variable resist- 
ance W}, situated, for example, to the left of the vertical dotted 
line, and a constant resistance W2, situated to the right of the 
dotted line. The value of the variable resistance W! at any par- 
ticular moment is controlled by a switch operated by a centrifugal 
governor, which is connected with the motor. This governor is 
cembined with a flanged sleeve or stop device on its spindle in 
such a way that only after a prescribed speed has been exceeded 
does it begin to effect a corresponding alteration of the resist- 
ances W!, A spring acts on a radial arm in opposition to the 
rotary movement of the relay, sv that if the current of the prin- 
cipal motor should increase the rotary moment of the motor relay 
will be also increased, and will further raise the electrodes of the 
water resistances. In consequence, therefore, of the increased 
resistance in the rotor circuit, the speed of the principal motor 
will be again reduced. Thus, in the known manner and in a 
degree suitable to the load, there will be an approximately con- 
stant intake of current from the supply circuit, and it can be seen 























































































































RECTIFYING DEVICES. 


23,329. October 22nd, 1907.-IMPROVEMENTS IN MEANS FOR 
CAUSING AN ELRcTRIC CURRENT OF VARIABLE DIRECTION TO 
FLow ALWAYs IN ONE DIRECTION ONLY, The Felten and 
Guilleaume Lahmeyerwerke Actien-Gesellschaft, of 45, Hoch- 
sterstrasse, Frankfort-on-the-Maine, Germany. 

This invention relates to a device which acts on an elect ic- 
current in the same manner as a non-return valve acts on liquids ~ 
that is to say, it permits of the current flowing in one direction, 
but not in the opposite direction. In accordance with this inven- 
tion, a small direct-current motor is used which is provided with a 
mechanical appliance which locks or brakes the motor in one 
direction, but allows it to run freely in the other direction. By 
way of esample a ratchet wheel z and pawl s are shown on the 
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accompanying engraving, but any other suitable device may be 
used. The motor is separately excited so that the direction of its 
rotation depends upon the direction of the current ing 
through it. In one direction the motor can run freely, and, as no 
hindrance opposes its operation, its number of revolutions will 
rise so high that only a very small no-load current will pass 
through it on aecount of the back electro-motive force. If, how- 
ever, the current flows through in the other direction, the 
direction of the rotation of the motor would change, but the 
mechanical locking prevents its turning and the motor behaves 
like an ohmic resistance of the same magnitude as the resistance 
of the armature, thit is as a very smali resistance but little 
affecting the current. The possible applications of this invention 
are many ; it can be used, for instance, to charge a battery b by 
means of a variable electro-motive force, such as the case when the 
charging dynamo is driven by a railway train, windmill, or the 
like, subject to fluctuation of speed. - June 3rd, 1908. 


WIRELESS TELEGRAPHY. 


4713. February 26th, 1907.— IMPROVEMENTS IN THE TRANSMISSION 
oF ENERGY BY ELECTRO-MAGNETIC WAVES, by Reginald Aubrey 
Fessenden, of 1737, Riggs-place, Washington, D.C. U.S.A. 

This inventicn relates to the transmission of energy by electro- 
magnetic waves, and consists more particularly in improvements 
for the prevention of interference at the receiving station by 
disturbing impulses, whether such interference is caused by 
atmospheric disturbance or by the generation of waves at other 
stations. Those familiar with diagrams of wireless telegraphy 

apparatus will understand the accompanying engraving, and a 

descripton of each detail is not considered necessary. It will be 

observed that the antenna is connected to two circuits containing 
two transformers A and B, the inductances and capacities, &c., are 
shown in the ordinary diagrammatic manner. The twocircuits are 
tuned in such a way that when an impulse of the desired periodicity 
is received on the receiving conductor, it generates strong currents 
through one of these circuits, but very weak currents through 
the other, and consequently, the secondaries A and B being 
wound in opposite directions the receiver is strongly affected ; 
but the circuits are so tuned that impulses which have not the 
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desired periodicity will divide evenly through both circuits and 
consequently produce equal and opposite effects which, being thus 
neutralised, produce no effect on he ssacioas, This is generally 
accomplished empirically, a suitable method being to turn the 
variable capacity C to the position of zero capacity and then to 
turn the variable capacity D until the maximum effect is produced 
by the waves it is desi to receive. The variable capacity C is 
then turned until the interfering signals or disturbances are cut 
out. It may happen that the neutralisation cannot be rendered 
quite complete, on account of there being a phase difference in the 
currents flowing through the two primaries, and this is more 
especially apt to happen with interference preventers in which two 
transformers are used instead of the three or four transformers. 
In order to insure complete neutralisation a device which may be 
called a phase-corrector may be used, consisting of a circuit 
adapted to generate a voltage equal and in opposite phase to the 
non-compensated voltage impressed upon the secondaries A and B, 
and in opposite directions. This device is shown at E. There are 
six other illustrations.—J/une 3rd, 1908. 


MISCELLANEOUS. 


24,346. November 4th, 1907.—IMPROVEMENTS IN UNIVERSAL 
JoInts, by Frederick Henry Royce, of Cooke-street, Hulme, 
Manchester. 

The object of this invention isan improved method of construct- 

ing a cardan joint in such a manner that the faces subject to 

abrasion are hardened and efficiently lubricated. ‘the lubrication 
is secured by making the cardan joint oil retaining. A further 
advantage of this construction is that the wearing portions of the 
joint are distinct and separate. Thus, should wear occur, the 
worn pieces can be replaced at a fractional cost of the joint. The 











be drawn through the oblique holes C of the ring D, and is thus 
charged with a certain quantity of water, and air also passes 


that the speed cannot rise much above the prescribed limit. 
There are five other illustrations,— June 3rd, 1908. 


engraving, Fig. 1, shows in part sectional elevation a cardan joint 
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constructed in accordance with this invention, applied to the rea’ | often necessary to interpose a suction fan in the outlet flue of the 
= of a motor — nie. 2 > a sectional plan of the same view. | gases of combustion. It is necessary to provide the fans for this SELECTED AMERICAN PATENTS, 
e joint ¢ nsists of a spherical portion, formed on the end of the | purpose with special devices for obviating the injurious effects of From t ited States Patent ficial 
shaft which engages an intermediate piece secured to a sleeve by | the high temperatures. This invention consists of a fan having a nets aati Gazette, 
bolts. The spherical part of the joint is provided with a cross pin, | collector which surrounds the wheel or in some cases the space A, 
and also of a half cas ng which is mounted on asupport. The | 887,989. Process or Propuctne Gas, (. J. Weber, Kansas Oz, 
e other half casing opposite is ficed to the bed-plate carrying the Mo.—Filed March 29th, 1904. My 
N&2 4,346. bearings. The two half casings are maintained at a suitable The process consists in first mixing the exhaust gases from a gas 
distance apart by means of holding bolts or distance pieces. The | engine with steam, then forcing one portion of the resulting es 
shaft is carried by ball-and-socket bearings fitted with lubricating | duct and air into burning fuel, then mixing with the resulting 
N°3,291. 887989. 
Collector 
A 
c 
HalF JY 
intermediate Piece Casing B . 
Metal Air Suction 
Plate Orifice 
' gaseous products another portion of the mixed exhaust gases and 
hie : B steam, and finally exploding the last resulting gaseous products jn 
leeve For Oil the gas engine to form fresh exhaust gases for continuing the pro. 
c cess. There are three claims, 
888,421. METHOD OF MAINTAINING A CONSTANT OR Arproxt. 
—{— Ct MATELY CONSTANT TEMPERATURE IN A GAS PRODUCER, FL. Cupi- 
} ‘ taine, Reisholz, near Diisseldorf, Germany.—Filed April 6th, 
ae 2EF Teese: Ee Fs 906. 
i i This invention consists in causing a greater or smaller propor. 
' l Collector tion of the gas drawn off from the gas generator to be delivered 
t 
Swivel#: !NCovers 
Block §: ; (888,421) 
Bas 
: | rings, and placed on the side furthest from the suction orifice. times 
Fig.2. The fan wheel consists of a conical metal plate firmly fixed on the f 


on the projecting ends of which are mounted two square swivel 
blocks adapted to engage slots in the intermediate piece. Oil is 
retained in the intermediate piece by a cover, and mud and water 
are prevented from entering the joint by the: cover.—J/une 3rd, 
1908. 


1204. January 18th, 1908.—AN AvTomMaTIC VALVE, by Stevens 
Evans Alley, of Sentinel Works, Polmardie, Glasgow. 
This invention has for its object to provide more particularly for 


air compressors an automatic valve of simple construction and | 
great strength although very light. A valve made according to | 


the invention consists of a thin and comparatively narrow flat 
strip of resilient material—such as spring steel—held upon the 
valve seat at one end and so guided at the other end that it is free 
to move only in the direction of its length—in fact, a blade spring 
normally flat but becoming of bow form when raised off its seat 
by pressure under it or vacuum above it. Behind the valve there 
is arranged a bridge contoured on its inner surface to the form 
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taken by the valve blade when fully open and serving to restrict 
its movement away from the seat. According to the example 
shown in Figs. 1, 2, and 3, the valve blade controls an oblong 
port B in the valve box, and is secured in place upon its seat by 
a bridge, so formed that while one end of the blade is held 
securely by it the other end is free to slide endwise in a groove, E, 
cut upon the face of the bridge. In order to prevent chattering 
of the valve blade, ribs may be provided upon the bridge between 
which the blade rises. A relief aperture may also be provided at 
the centre of the bridge. The valve blade is preferably made 
with a slight initial “‘ set,” so that when secured in position it may 
lie upon its seat with some slight force—so maintaining tightness. 
In operation and under suction from within (or pressure from 
without) the valve blade rises from its seat, and discharge takes 
place laterally and through the passages shown in the engraving. 
Upon reversal of the current it, of course, closes upon its seat.— 
June 3rd, 1908. 

3291. February 13th, 1908.—IMPROVEMENTS IN CENTRIFUGAL 

Fans, by Louis Prat, 63, Rue Taithut, Paris. 





In order to promote a draught for steam raising purposes it is 


fan shaft. The metal plate is provided with a metal ring to which 
are fixed vanes C. the plate revolves in a concentric aperture 
provided for this purpose in the casing. On the other side the 
plate is provided with vanes B cast on it or fixed to it In the 
rotation of the fan wheel these vanes produce a circulation of air 
which is independent of that produced on the other side of the 
wheel by the vanes. For the purpose of still further increasing 
the intensity of this circulation of air, the vanes B are further 
| covered on their side by a thin disc, which is fixed to them and 
| which keeps off the heat radiated by the fan wheel. This disc is 
| provided at its centre with an air suction orifice.—June 3rd, 1908. 


5505. March 11th, 1908.— IMPROVEMENTS IN THE LUBRICATION OF 
BEARINGS, by Wilhelm Langenheim, of 36, Heerstrusse, Duisburg, 
Crermany. 

This invention is particularly applicable to the vertical or main 
bearings of centrifugal stone-breaking machines, and consists in 
providing the bearing with wer and lower oil reservoirs so 
arranged that the bearing is lubricated by oil, which is caused to 
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ascend by the oscillating motion of the shaft from the lower 
reservoir to the upper, by which the lower reservoir is constantly 
replenished. The accompanying engraving is a vertical section of 
a lubricating device constructed according to this invention. The 
excentric bearing sleeve is enlarged at the top, and carries a 
toothed driving wheel. The enlarged neck communicates through 
a number of holes with an oil reservoir, which is fixed on the outer 
bearing. On the lower end of this bearing there is also an oil 
reservoir. The end of the shaft, which is oscillated by the 
excentric bearing, fills the greater part of this lower oil reservoir. 
When the breaker acts the end of the shaft moves in such a 
manner in the oil reservoir that its central point describes a circle, 
and therefore acts on the oil as a stirrer. At great speed the oil 
is thrown against the sides of the reservoir, and in conseque ‘ce of 
the centrifugal foree ascends the inside of the outer bearing, or 
between this and the excentric bearing, into the upper reservoir, 
from which it passes through the openings in the neck, whence it 
flows down between the shaft and the excentric bearing and 
back to the upper reservoir. By suitable arrangement and con- 
struction of the oil grooves between the shaft and the excentric 
bearing, and between the latter and the outer bearing, the action 



































during periods when the engine is running with a reduced load, 
or with no load, to a place where it is burned, and utilising some 
of the heat of combustion to heat the gas producer externally, 
There are three claims, , 


888,525. Lupricatorn, W. W. 
February 6th, 1908 
Two cylindrical vessels communicate with a hollow cock; one 
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holds oil, the other graphite. By causing the cock to rotate it 

may be made to deliver charges of oil and graphite to the engine 

cylinders. There are three claims, 

888,802. MrTHoD or MEASURING LicHT, W. 
York, N.¥.—Filed October 31st, 1906. 

There are four claims for a new art of measuring light, 

which consists in causing the light of a standard lamp to vary 
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the current flow in an electric circuit, and measuring the extent 
of such variation, then causing a similar variation by means of the 
light to be compared with the standard, and measuring its 





of the lubricating device cam be greatly promoted.—June 3rd, 
1908. 
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in the Engineering Department, to take up duties fn Septem- 
ber next. A oe ie of ek ctrical technology is essential. 
Commencing salary, £160 per annum. Applications must reach 
the Principal (from whom further particulars can be obtained 

cn receipt of n stamped addressed foolscap envelope) not later 
than Wednesday, 15th July. 925 


Bombay, Taeods. ai Céntral 


INDIA RAILWAY, 

The Directors are prepared to ve up tonoon on Tuesday, 
Mth July, TE 7 S for the ret PPLY of 

STEEL —Lw ERIAL. 
2 SPRING and FERRU 4 STEEL 
3 LAMINATED SPRINGS. 

Tenders must be made on forms, copies of which, with specifi- 
cations, can be obtained at these offices on payment of 21s. 
each (which will not be returned). 

The Directors do not bind themselves to accept the lowest or 


auy Tender. ~ 
. CONSTABLE, 
Secretary 





Offices, Gloucester House, 
2, 3, and 4, Bishopsgate-street Without, 
London, 


25th Fane, 1908. 948 


(‘orporation of Calcutta.—Water- 


WORKS DEPARTMENT. 
CONTRACT FOR R Sa) Tt AND LAYING OF 
Me Eman) carp ot ates 
e missjoners o f eutta are pre- 
pes 84 re ive "TENDERS ® corpora SUPPLY and and LAY YING 


fumplete i SYSTEM of 6ft. and 5ft. STEEL MAINS, 
ether with Branches, Sluice Valves, Wash-outs, &c. 

@ speci“2ation and form of agreement may be ha? on 
‘pplication tothe office of the Indian and Eastern Engineer on 
yment of £5 53., which will be returned un receipt of a bona 


fi le Tender. 

Tenders are to be submitted in duplicate, and the original 
Tnust be forwarded by the registered Seal leavin, ‘London - 
bs rida, October Sth, in order that ‘lenders may be opened a‘ 

a cuts on Thursday, the ss October, 1908, when all Tenders 
5 ived wit be opened at 3 by the Vice-Chat rman.~ The 
: uplioate cupy of the "Tender s aaad be despatched by the wal 
leaving London on Friday, October 16th, and will be used in 

he event of the original being lost. 

Tenvers, which may ‘te made in & in Sterling or Rnpees, are t4 be 
enclosed in sealed covers, add: the Vice-Chairman, 
Hey ds of Caleutta, and endorsed “Tender for Steel Pipes 

The successful tenderer will be 

required to find security 

«proved by the C 5000 

ye Tomance pe Noy og tetas Se woheateen 

enderers must undertake not to withdraw their Tend 
withina we 
ate pod . fey of oe months dating from the day the Tenders 
e crm sstonars do not bind themselves to accept the 


lowest or any Tender. 
P. N. MOOKERJEF, 
Secretary to the ing 


‘orporation of Dublin.- ~The 

ng Committee f the Co ti f D 

yee to Stans ENDERS Mor the SUPPLY and BRIG. 
of PLANT, &c., at their Pigeon House 


viens deibes May, 1908, 


ral c nditions and form of Sender, 
Eh neer, Fleet-street, 
mn cn payment of One Guinea 


h June, 1 
will returned on receipt of a 


endera, sarod ‘Chairman of the ting Com: 
vores hil Da? lin,” and marked "ender fer osies Plant.® 
a hot liter than noon on 13th July, 1908 
or any yes dq not +A Vermpoeires Saccept the lowest 
ad if found desi able. stipe tae 
FRED. J. A B 
* Secretary. 


" “aus ge ? 
ne inde ; ee | 





. Plans, specification, detailed quantities and inden- 
tnre may be seen at the office of Mr. C. A. Harrison, the 
Companys 's Engineer, Forth Banks, Newcastie-on-Ty ne, on and 
afte: ednesday, July ist, where specification, detailed 


pan Bie and form of Tender may be obtained on personal 
application. Sealed Tenders, ed “Tender for Bridge 
under Railway at Coulthard’s-lane, and Ap- 


proaches,” to be sent to ti at York not later than 
9am on W-dnesday, July 15th, 1908. The Directors do not 
bind themselves to accept ‘the lowest or or any Tender. 


ELL, Secretary. 
York, 17th June, 1908. le 837 


ODD RODE WATFR SUPPLY. 


The Congleton Rural District 
Council invite TENDERS for the followi: *-abegiramremete's 
in cngte with the above WATER S nd PPLY 

No. 1. Building Two Service 

No. z Laying —— Jointing about TL 000 + ran to Sin. 

Cast Iron Spigot and ket Pipe 

No. 3, Sin ing Well, ft. deep, ft. Saanier. 

No, 4. Supply of ¢ ast Iron Pipes and Specials. 

No. 5. Supply of Sluice Valves, &c. 

Plans and specifications may be seen, and bills of quantities 
obtained, on application to me at _m office at Sa dbach, or to 
the Engineer. Mr. W. Woodley eH, Whitchurch, ‘Salop, 
on pagent of one guinea, which returned on 
of a bond fide Tender and return a all docume ts ot ‘i 
Engineer. 

Sealed Tenders, endorsed ‘‘Odd Rode Water Supply,” 8 be 
delivered at my office on or before. Wednesday, 8th Faly, 1 

The Council do not bind themselves to accept the Davy or 


any Tender. 
By order, 
H. FERR 


Clerk to the outed District Council. 
Offiees, San~ bach, ‘ heshire, - 
13th June, 1908. 812 





The South tadion Bdiloe ay Com- 


FEuy, apes, is prepared to receive TENDERS for 
the SUPP:. 

LoCUMOT IVE STORES :—Comprising Steel Tires, Steel 
Locomotive Axles, Locomotive Duplicate , Helical Springs, 
Brass Boiler Tubes, Flexible Buffers for 

Specification and forms of Tender may be obtained at the 


Company’s offices. 
Tend addressed to the Chairman and Directors of the 
South In Railway Company, Hh st and marked “ Tender 


for Locomotive Stores,” must be left with the undersigned not 
later than 12 o’clock noon of Tuesday, the 7th day of July, 


rate, Company is not bound to accept the lowest or any 
end 

A charge, which will not be returned, will be made of 10s. 
for each copy of the Specification. 





Copies of the drawings ma: ao obtained at the office of 
Sir G. 5 Brnce and White, 5, Victoria-street, S.W., on pay- 
ment of 5s. per sheet. 

'y order, 
J. SH AW STEWART, Maijor-Genera] R.E., 
Managing Director. 
Company's Offices, 
i, York-street, Westminster, 
London, 8.W., 26th June, 1908. 91+ 
Rangoon Munici lity, Dextee. - 
'LICATIONS are =e ~~ the APPOINTMENT 
of SUPERINTENDENT of USE CONNECTIONS 


Mf oa and SEWAGE) for the Ra angoon Municipality. 
Made puvengennen t will be for a peri five years on @ salary 
of Rs.400 per mensem, se ae mae increments of Rs.20 to 
a maxim of Rs.500' per n 
ead on must be feorvtiah | OER plumbers, and must 
have had considerable experience under a corporation (Water 
and Sewerag eae, and must possess a certificate from 
the Sanitary ‘Tnxt 
Applicants must be able to use the level, and _— surveys 
and estimates for work concerned with the De’ ent. 
Applicants Ee not be under 30 nor over 
and Must pass a mi examination by a Ineal 
appointed by the Municipal Committee or its 
he successful candidate will be required to sign an 
ment and will be required to subscribe towards the Municipal 
ny Fund, according to the bye-laws in force from time 


passage will be allowed to the successful 
candidate to join his appointment, and —d y will be granted 
during the voyage. Un tern.ination of the appointment, 
according to the om of the agreement, a like class fiee 
return passage wil ran Leave and leave allowances 
ted in accordance ans © ae rules in force for the 


hg saoemd-oleas free 


ma e en os “ age 9 oxisting house connections, prepare 
detailed dra for the co nections for submission to the 
Engineer (Mr. "G. Midgley Taylor, of Caxton House, West- 


m 
‘The duties also comprise the nm mn | of the whole of the 
constructional work, the keepi = $ ryeesy and accounts, and 
the general duties of a Cler+ of 
rson appointed will be a to enter into an agree- 
ment with the Council, a eg? pared to take up his duties 
not later than the lst Augus it, 1908. 
Applications, Rong age, Ton gone experience, and enclosing 
copies of not mo nt testimonials, are to be 


rece 
sent to the unde igned, endorsed “Clerk of Works,” not later 


than the 30th day of June, 1908. 
T. M. WILSON, 
Town Clerk. 
Urban District Council Offices, 
Lisburn (Ireland), 
12th Juve, 1908. 792 





Wanted, an Assistant in the 


Costing Department of an Agricultural Engineering 
Works; must have had experience in up-to-date costing 
methods, and preferably in the same class of work. Salary, £2 
per week.—A:idress, , Engineer Office, 33, Norfolk- street, 
Strand, W.C. 883 


\ ire Drawing Expert Resuied: 
with sound pe of High Carbon Steel Wire 
Drawing ard Anneali Good control of men and econo- 
mical production of om wire absolutely essential. Appli- 
cations are desired o ly from those who are up to date and 
a’ xious to adopt newest meth: 
Particulars and required to 873, Engineer Office, 33, 
Norfolk-street, Strand, W.C 873 


W anted, Engineer's Manager, 


SUPERINTEND NT INSPECTOR’S FOREMEN, 
MARKERS OFF ( STONERS, x junior and senior, to enclose 
drawings), also DESIG ERS, accustomed to marine pumps 
and } Ap to state fully in aon their 
experience, age, salar? Services raquired by July by a large 
qnneny. Po. forming. The machinery is of the latest 
yo 47 i 5 oe FA. mer, Engine ; es 

ly by +d sd only.— ress, weer Office, 35, 
Norfolk-street, Strand, W.C. P457 











Works Manager, Motor Chassis. 


WANTED at once, First-class WORKS MANAGER, 
capable of taking entire charge of shops turning out ten cars 





[Price Srxpence 








Wanted, Foreman for Construc- 


TIONAL ironwork and boiler-making yard; nou- 
rices.— Age, exv-erience, 


society ; good knowledge of piecework 
, Norfolk-street, ee 


and salary to 923, Engineer Office, 
W.c. 


A 


class 
experience, and sa 
Norfolk- street, Strand) w. 


Cit Firm of Vneindiy Re- 
QuI the SERVICES of a TRAVELLER with first- 
London. connection —Please give full particulars, age, 
— to 929, Engineer ee 





A® Energetic Representative 
Nedlg b~ t — thorou wo ae un 





derstands Power Presses, 
a Metel-nerking Machinery 
tive in 


district. State age and references. and required. 
Encouragement for “rst-class 7. —Reply to Office only 
by letter to WAKEFIELD, J. Rhodes and Sons, aes, 
Grove Ironworks, Wakefield. 


Shearing Machines, 


Dies, an 
in general, to act as Sole 








raveller.— Wanted, by an Engi- 

jo mg rd FIRM in London, sont SMART MAN, with 
engineering knowledge, il pearance and address. — 

Apply. by letter, sabe « a alitcations, ret references, and »salary 

, to 920, ce, 33, Norfolk-street, Strted, 


W.C, 


Wanted, a Thorough ly Qualified 


WORKS FITTER, used to vating and Conveying 
Machinery.—Ap ly, stating age, experience, &., to 
ENGINEER, Gasworks, Lower am-road, Kingston-on- 
Thames. 901 








A Highly -trained, Experienced 
and quali! a ENGINEER, A.M.LE.E., &. (36), of 
proved ability in the conversion of works to electrica: trans- 
——. maintenance, "DESIRES responsible 
3 and _ surveyor; 
tactful with se edianton and loyal to employer.—For further 
se, 954, Engineer Office, 35, iinet ig 





Strand, W.C 
M.LC.E. (28), Ten Years’ 


A. varied experience ; surveys, surface and colliery ; five 
yea's ‘railway construction, a —_ measuring up ; certifi- 
cates ; first-class testimonials.— Address, P481, Engineer Office, 
33, Norfolk-street, Strand, W.C. P41 


806. - M. Inst. C.E., Home and 


een waterworks and sewerage, 
DESIRES. Sppors TMENT — either Office or Resident ;in 

ge of Work ; London nae ae Address, P485, a 
Office, 33," Norfoik-street, Strand, W.C. 











per week. Must be capable motor engi > 8 

and accustomed to the : est class work. Oniy men at pre- 

sent —— or havi: similar position for some years 

wi rst-class motor rms need apply —Address, stating full 

—— of experience and uired, to 889, Engineer 
Office, 33, Norfolk-street, Strand, W.C. 889 


A® Old-e: eatshiihed Firm of 


Chartered Patent Agents have a VACANCY for a brainy 
young fellow, between the ages of 19 and 23, as *SSISTAN 
know of mechanics, chemistry, and elec- 
tricity essential, but previous Cyan a i a Patent Age: t’s 
office not absolute: ted candidate will be 


necessary, as selec’ 
trained to his duties Appi by letter, Eixing fullest a Brews 
lars of and ing sal expected, to 

of Mr. Hf Green, 3a, Chance Cc 


“lA ppointments. —Intelligent Men, 
who — at PERMAN ENT POSITIONS, « 8, es ries £100 to 4 pects 





of parr em t 
INsi INSPECTOR av WEIGH and MEASURES, Castes st 


(thief Watinator ‘Wanted by 

Large Manufacturing Electrical Engineers. A thorough 
couential— Andtoss gi ving fal pol ight er — 
essential. — experience, ary 
= to 996, E 4 Norfolk-street, Strand, 
c. 


W ranted, a rt, eae ra 

Write, siving full particulars of salary required, age, 
and experience, to 891, Engineer Office, 3, Norfolk. street, 
Strand, W 891 











anted, a Junior Draughtsman 

A experience in colliery a 2 Reply by 

letter; age, experience, an uired, to HE. pan 
aud F Naito Limited, in a 


Wanted for Strsctncal En ineer- 


ING Works Ja India, first-class DRAUGHTSMA 
peachy oe | well up in Strains and Calculations. - Non aa 





apply that have not had the very best experience in designing 
and estimating for structural works. State age, experience, 
and required. Single man preferred.—Addre.s, Z. R. 684, 
es. n’s, Leadenhall- arent, ane. -— 


| Tanted, Lemwanae, # Draughtsman, 


experienced in Prete electric cranedesign. State 
age, experience, uired.—Address, APPLEBYS, 
Ltd, the Come Works Leicester. 925 


per Draughtsman, Used to 


motor vehicles.—Write, stating age, qualifications and 


ie to P476, Engineer Office, Norfolk- bias 
476 


(Jood Genii Eq erienced 


in Runways and Light Cranes.—Ad bem siving 
experience, and salary yaaa to 904, Engin ums 5 


Norfolk-street, Strand. W.C. 





Jig and Tool Draughtsman 
EQUIRED. o- who can design cheap and efficient 
tools for intricate ie from the solid ; sound knowledge 
of practical cuatedonation, ond the limit system essential; must 
have had not Jess than 7 years’ shop experience. ce. — Address, 





will be 
ndian vices of hen pwn t. P 
or other allowance will be Sneed. 
The successful candidate will have to provide his own means 
of conveyance. The s:ceessful candidate will be requi 


ee ‘or Eongunt within one month from the date of sign- 
iD; 
Nica cotiona, with copies of three recent testimon: should 
reach the und un Ce pie later than 15th July, ioe” 
OGIL oe ees 7, Cornhill, London, 
E.c., C, Agente to the 


London,l0th June, scaly 775 


Reais, a Practical Engineer. 
Stand We sod, To Wi Etioat Omen, SS Nortattioe, | yale 














Omioo Ss, Nerfolkstrect, Strand, W.G. tea 
Youth. W. Wanted for | Engineers’ 
imens of work, 


3, good tracer. 
pa FN and age, to pa Ota nh ce, 33, 
Norfolk-atrest, Strand, wc. _ - neta 


Works Foreman Wanted, within 


7 miles Manchester, to control’ ‘fitters, ‘turners, 
machine men, i od Must be thoroughly practical, strict dis- 
crplinarian, and well versed in modern taechine-shop — 
6 belock ha, non union. Give full details ex; nee, age, an 
ssAddress 919, Engineer ice, 35,  Norfolk- 
street, Strand, W.C. . - - 919 

















onsultin: ng Engineer, A.M.LC.E E. 
OPEN a Des Peri sod SUPERINTESD CONSTRUCTION N 


and ERECTION RK, take out — = esti- 
mates, an we inapettions.—. ress, P&G, | “fee 
Office, 3, Norfot ieetesh, Strand, W. at 


Engines, A.M.I.C.E. (35) Seeks 
> home and abroad, railways, tram- 
o> Tone making, reclamation, dredg- 


agement of ae Seed labo “address, P50, ens 
neer Office, 33, Norfolk-street, Strand, WC. 








Engineer (26), First-class Board 
Trade certificate, SSEES SITUATION ; shop, D.O., 
and sea experience ; or Es and writes Fren ch ; hig! ghest 
references —Address, P491, Engineer Office, 33, Norfolk- street, 
Strand, . 


Engineer ( (28) Seeks Situation 
as ASSISTANT MANAGER or DRAUGHTSMAN. 15 
years’ experience in genl.-mech. engineering in sho 

and outside work oe P474, Engineer ice, 33, 
Norfolk-street, Strand, W P474 





Dy ineer,29 Years Old, Ist Class 


Trade certificate, speaks Spanish, Italian, French, 
SEEKS ENGAGEMENT, home or abroad.—G F., 6, 
= street, Liverpool. P45 


~ > 
Engineer (30), 15 Years’ Ex- 
RIENCE (5 as fitting and machine shop foreman), 
pay eg similar or other responsible POST ; references 
—Apply, W., 40, sig nope ecg Lawrence-hill, Bristol. — 


* | Engineer (31) Desires A ppomnt- 
ENT in Works or Office as Manager, Assistant, or 
other responsible position. Rapid and neat draught:ta.n, 
accustomed to control men, and experienced in high-class 
horizéntal engines, hauling and winding pe pence — and 
colliery plant nr rea salary for progressive post ; 

? P462, Engineer Uffice, Spaee 











excellen 
folk-street, Strand, W. ¢ 


Engineer ( (35) Seeks Situation as 


NAGER;; 9 years’ practical experience in workshops 
He nem gs To, inaking, foundry, steel melting, fitting, and 
‘orging) an 10 years as manager in large steel works 
over 0 Binet Saker and steel departments, manufacturing 
ordnance, railway, marine, and general engineering work ; 
accustomed to estimating and specifying for same; highest 
reg Fin Page, Engineer Uffice, 3, Norfolk-street, 
Strand, W Pace 


fonda Manager Seeks Re-en- 


prot NT; 7 years with most up-to-date shop in 
machine mould- 





North of England ; well up in all branches ; 
ing, &c. In or near London preferred. 
“— 955, Engineer Office, 33, Norfolk-street, oa. 


"| Metallurg sat, Siemens (Acid an 

Basic) ae rucible Process, thorough practical experi- 
ence in manufacture of all classes of steels, including latest 
alloy steels, young and energetic, DESIRES ENGAGEMENT 
as MANAGER or similar position. =_hatrem, P4838, Engineer 
Office, 35, Norfulk-street, scniasand 


Young Engineer, Educated, 

drawing-office and shops’ experience, mia =P 
meral engineering work, 1 year commercial Wank 

BUSITIUN.—L., 36, London-road, Stroud. 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, é&c. 
Pages I1., I1., IV., LXX. 
Numerical Index to Advertisements 
- Page LXV. 
Subject-Matter Index to Advertisements 
Page LXI~. 
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vo Manager, r, Experienced 


e maperdalng work In © and erecting shops, 

ler shop, pattern shop, mand You nari, Beare: -work 

~ —_ mm bonusy- system ; he ist in Ur-saviug 
devices, heavy steam éngines and boilers, gas encnes, nu gas 
ere ean speak Russian ; six o’cloc. man, an t « hustler.— 
ddress, P470, Engineer Office, 33, Norfolk-street, Sates 


Young Man (22) Seeks pean 


ny § vil or Constructional Engineer, ah ie con- 
struction_and surveying, neat draughtsman, small 
Address, P494, Engineer Office, 35, Norfolk-street, eine 


. ? 
A diated with 20 Tan 

experience DESIRES APPOINTMENT as OFFICE 
MANAGER or CHIEF CLERK to Manufacturer.—H. G. T., 

81, Twyford-avenue, Acton, W. Past 

A Capable Deadghioman is at 

present engaged on temporary work for a firm of 

dynamo toa motor manufacturers who avish to RECOMMEND 


IM i a who may require the services of a competent man. 
907, Engineer Office, 33, Norfolk-street, Syed, 














Dranghtsman and Tracer, Junior 
“4 py ballding’ ¢ SITUATION ; Ist elass Hons. rail. carr 
and Ww uu 


mg? tech. scholarship ; D.O. experience ; smail 
sal.; £10 prem.—C., 1! *P507 


9, York-road, Forest Gate, E. 


])raughtsman, Quick, Accurate, 

4 years shops, 33 years office experience ; thorough prac- 

tical knowledge iy Rqgng motors, and charge small 

office for 2 ae gs P 953, Engineer Office, 33, Norfolk- 
street, Strand, 953 


Fatima Swedish Techni- 


CAL school, one fa erecting electrical plant, ene year 
——— mines, DESIRES SITUATION ; lary moderate. 
Address, P459, Engineer Office, 33, Norfolk-street, “pe 





W.C. 


Tr 
Praughtsman (21), Ww orkshop 
experience, use to detail work and arrangement ; marine 
engine work preferred ; technical education ; good reference ; 
moderate salary. ra Address, P489, Engineer Office, 3, Norfolk 
street, Strand, W 


pra aughtsman (30), Seeks Re- 
ENGAGEMENT; 12 vears’ experience, 5 years shops 
leading firms ; internal combustion engines, motor chassis, 
gepeett engineering. —address, SMITH, 101, Buil-street, Bir- 
maageam. P4g3 


[)raughtsman ( (31), Seven Years 


oo, < eight years drawing-office and commercial, experi- 


ence in s! —— as, hydraulic, and patent machinery, can take 
charge, WISHES SITUATION ia London office as Dranghts- 
man or as Assistant to Engineer. Peet P468, Engineer 
Ome, 8B, Baggies }ptrect, Strand, W.C Fass 


Junior Draughtsman (23) Seeks 
SITUATION ; 63 years in shops and drawing-office ; 
engine and general experience — Se perens P473, Engineer Office, 
3S, Norfolk-street, Strand, W. P4?3 


Mechine Tool eo epg and 


DESIGNER, age 28, WANTS BERTH ; 13 years’ ex 
rience in office and shups. —Ad dress, P480, Engineer Office, 
Norfolk-street, Strand, W.C. P4 a 


A’. Working Foreman, Fitter, or 
arge.— Reliable ee, with 18 years’ all- round | experi- 
WANTS PERMANENCY ; refs. ner.— 
‘Address, P4S3, Engineer Office, 33, Norfolk-street, , Strand, Wc 











Coen Traveller, with Ex- | —— 
CELLENT connection in plant om machinery, &c., 
late works, builders and contractors, 
ae and Gloucestershire, 
MENT. Highest referenees —Ad- 
eee O82 Engineer Off 33, Norfolk- street, Strand, W.0. 952 
Mechanical and 


Exgineer (30), 
POSITION as FOREIGN 


DESI 
REPRESENTATIVE; fluent French, -g00d knowledge Spanish ; 
travelled in India, Africa, Far East, ood all round useful 
man : first-class seterqnee. hare , Engineer Office, 33, 
Norfolk-street, Strand, W P49 


( . entleman. having Exceptionally | 1 
influential “aye ion with blast furnaces, iron and steel 
works, tube works, engineers, and foundries, w uld ACT as 
REPRESENTATIVE in the Birmingham district for first-class 
firms—pig iron, steel billets and sections, coke, ores, &c. Ad- 
vertiser, fering been Ay od - producer and ‘consumer, has thorough 
detailed knowled e trade and requirements of users in 
the district Re’ = .—Address, P421, Engineer Office. 33, 
Norfolk-street, Strand, W.C. P421 


ng the ge tin- 








STRUCTURAL STEELWORK. 
DENCE 'BUITION 


RRESPON. . 

ugh paition in BRIDGEWORK of all t 
jesc: es ey op the and Con- 
negtal plan, Send for Desetiptive Booklet Bat E Edition), 


tree 
ec ENGINEERING BUREAU, STRAND, DERBY. 





gency y—A Strong Glasgow 
Manufacturing Firm, having two principals pen ean 

in touch with all leading shipbuil ers, @ sinears, &c., in Scot- 
land, Ireland, and North of England, DESIRES to TAKE up 
SOLE AGENCY for Specialities posse a. or used | by the 


above trades. Only first-class ill be 
Apply, D. and J, HILL, Solicitors, 138. W est Regent-street, 
siamaeh 4 872 





London. Engineer Agents, with 
lnpstenting connection with Admiralty, Mercantile 
Marine, Power, and Pumping Stations, are OPEN to TAKE 
UP a further AGENCY; office Queen Sdsenea 
wa. 885, Engineer Office, 3, Nontoll aoreck. — 





N anchester aaa the North.— 


GENTLEMAN (Associate of Glasgow Technical Soleus 
and Institution of Electrical Engineers, M.1.E.S., F.C S. 
trained in Government Workshops) having exceptionally in: 
fluential Government a:id other connections, DESi RES to add 
one or two FIRST-CLASS AGEN'1ES for ENGINES and 
MA HINERY to his present circle. Energetic traveller. 
— experienced salesman, over twenty years connected 
with electrical and mechanical engineering.—Address, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 


Te Wrought Iron Tube Manu- 


FACTURERS.— AGENCY WANTED on North-East 
Coast ; splendid connection.—Address, P465, Engineer Office, 
33, Norfo k-street, Strand, W.C. P465 








ENGINEERING FIRMS 
of good standing with 


OPENINGS FOR PARTNERS, 
BUSINESSES FOR SALE, 


requested to i with 
WHEATLEY KIRK, PRICE & CO., 
46, Watling St., London, E.C. ; 
16, Albert Square, Manchester 
26, Caling wood 5 St., Newcastle-on-Tyne. 3005 





Wanted | by an Old- established 


Firm of Engineers, [ronfounders, and Millwrights, 
who are about to put down plant and go ia for al Baller 
repairs, a thoroughly capable MAN who ers! 
business in all its branches, to UNDERTAKE MANAGEMENT 
of same. Preference given to one who would invest a little 
capital.—Address, 903, Engineer Office, 33, Norfolk-street, 
Otand, w.c. 903 


A Larg ge ‘Engineering Compan 
(near London), fully equipped with tools for the carrying 
out 3 eae ° ag ony! nave — renoes than : Sealy exist- 
or amploy open to iy 
NSIDER aM tte: xakaT! G with an nother ENGINEEK 
ING CONCERN were works facilit is required — Address, 

497, Engineer Office, 33, Norfolk-street, Strand, W.C. 


AS Manager of ap wlngineering | ; 
WORKS. oom Sl 
UPEN to an ENGAGE: MENT as DIRECTOR, 


NAGER. Fount expert ; 
wide commercial experiences 1 abilities ; afin er. 
Could introduce excellent highly paying specialities, an: 
aworks flourish withia a short time. 5; ing ftuentiy¢ Suen 
and French, besides a, he would eventually — 
appointment as Traveller abroad for organising foreign 8. 
Preferred if money could be invested after some time.— 
Address, 819, Engineer Office, 33, Norfolk-street, Strand, a 





manager, 1s 
MANAGER, or ASSISTANT M 





entleman Wanted to Join Esta- 

BLISHED BUSINESS, working Patent Specia ities, as 
FULL PARTNER. or Assist’to Form Syndicate. Must have 
commercial knowledge and influential seaaeans _ 


ood 

% 982, Shelley’s, Gracechurch-street. 

Manager er.—Ex ‘xperienced Engineer 
ES ENGAGEMENT in medium-sized Works. 

Can Bi mn specialities and smail capi ty Yaron P502, 

Baginewe Omics, 33, Suances street, » Strand, W.Cc 





Mechanical eclineiy A.M. I. 


E., with extensive practical experience in 
EN to JOIN GOING CONCERN at 
vod know- 
, Norfolk- 
PI ocods 


various branches, is OP’ 
home or abruad and INVEST some CAPITAL; 
ledge of ee a 820, Engineer Office, 
street, Strand, W 


patie “Wanted with Capital, 


apital, 
about | —_ having knowledge of Lift Engineering; well 
rtified accounts; principals only. nia * Pisin 





epresentative.— Ex- 
PE ee ~ — with central office, is 
DESIROUS of A G as LONDON REPRESENTATIVE 
for a Firm of Sr oem adress, P4986, 33, 
Norfolk-street, Strand, W.C. Pisa 


[ndia. Sound Commercial 
AN 8) exe oe age administrator, having good connec- 
ae hy qn _ public works, municipalities, business 
.8even years with 


factories, | “fe 
lsat firm, DESIRES to REPRESENT a GOOD FIRM of 
and GENERAL ENGINEERS. — Apply, 


L 
MIMSEY, c.o. Grindlay and Co., Bankers, 54, imemns ~~ x 
41, 


Atticled 1 Pupil. —A Large Firm | — 


the Midlands, em 
one thousand hands, have a VACANGY for & for = PREMIUM 
—Address, 2003, Norfolk- 
spn: Strand. W.c. rar spattiimauai “2003 


ngineering Pupil. witm | 
ve 


ondon 


Engineer Office, 














P4e7, Engineer ( Omics, 33, Norfolk-street, Strand, W.C. P497 


ROOFS of 


Wanted, Planer - Miller, 


ial 

with 

two Vertical Heads; travel 6ft. to 8ft.; first-class 

nosed band or pow. Address, 915 Engineer Office, 33, Norfolk- 
street, Strand, W. 913 


anted, Set Good Heavy 


Strong PLATE SHEARS, to shear steel plates AA 
less than | 6ft. long, lin. thick.—Address, with full particulars, 
roe ad et price, to 761, Engineer Uffice, 33, N pens 








BUYERS axp SELLERS or Lurortant Ssconp-Hanp 


ELECTRIC. LIGHTING & 
POWER PLANTS 


in good running order, are requested to COMMUNICATE with 


WHEATLEY KIRK, PRICE AND CO. 
46, Watling-stree é, London, EC. - pl. Saos 


ir ~ Compressor, Steam, by 
Goddard, Massey and Warn 12in., y. 
hig 8in., 16in. stroke, ne eg 120 eal tee feet ry 100 Ib. per 
sq. inch, in gkeellent con! 
“ia GINES, Two COMPOUND VERTIC by Marshall, 
180 Lts ch Inverted cylinders, 12in. and 1 ix. to 1bin. 
stroke coupled to 2 Crompton Dynamos, each 90 K.W. at 110 
vol 
seca FEEDWATER HEATER, with brass. tubes, 


din, SHAFTING ae BEARING 
ge 7 ae ENGINE, 260 I.H.P., 
ia, 


Tande 
h. Hinder ? B ae 2ein dia., stroke Soin. 
By LE Loco, ty pe, arshall, 140 Ib. w. 
ATH n. centres, bod 2eft “eed janie and surfacing, in 


oi condition. 
Send for list. 
LLIOTT and 


co., 
Machinery Depot, tata lane, Bermondsey, S.E 


Boilers (2), Babcock and W ‘ileox, 


H.P. each, 200 lb. steam.—WOODLEY, Crawley, 
946 


936 


Sussex. 


(Jomp pound Horizontal Con- 


DEsSING ENGINE, by Wood Bros., Sowerby Bridg 
cyls., 14in. and 27in. by 46in. stroke; hoavy fly-wheei, 9ft. 
dia., 18hin. on face HORIZONTAL ENGINE, by Gupmaney 
and T ham ; cyl., 20fin. dia. by 42in. stroke; fly-wheel, lft. 
dia. by ee on face. PAIR HURIZONTAL ov CONDENSING 
ENGI) by Pollock and McNab; cyls n. dia. by 2lin. 
stroke ; fly. -wheel, eft. dia., 10in on face. a in Sure 
ham district. SELL CHEAP to save second removal, together 
or separate.—C, F. DAVIS, billiter-buildings, London, K. a 


Dynamo, by Parkers, Wolver- 
HAMPTON, 170 ainpéres 440-500 vo! Its, 2 bearings, 4 pole, 
r.p.m.; suitable direct coupling or belt 


with interpoles, 1 
‘Trinity-road, se a st” 


drive. Cheap.—MARTIN, 84, 
mingham. 


‘dwards Air Pumps.—Two Pairs 
i ge dia. md Bg ot yen tdwards Dry AIR PUMPS 
for SALE, brass * bin, fitted with bin. wet pump 
10in, stroke, steam one Win. ae 16in, » adapted for work- 
ing compound. In good cmndiitancd done om years’ work. 
ress inquiries and offers to Al UMP, The Ebbw Vale 

Steel, Iron and Coal Co., Ltd., Ebbw % a R.8.0., Mon, 


Per Hire or Disposal, 40 N. H. P. 
Portable STEAM ENGINE, 25 HP, 20 H.P. Ditto, and 
maller Sizes to 6 H.P. ILERS, MORTAR. MILLS 

PUMPS, CRANES, HOISTS, ELECTR RICAL PLA 3, ke. 


terms an i —J. T, WILLTAMS 
and py a _— South Bermon 


Station, Londo 
Tel: 84} 204 
Hire, Pumps and Well 


ker, 

ING TOOLS f r Contractors, Deep Wells, &., 2in. 
to 24in. R. RIC! CHARDS and we Upper Gronna vest, 
London, S.E. “‘Melephone No. 978 Hop. 


Fens Immediate Sale, the Remain- 

rtions of the GENERATING PLANT, ae. at 
14 Oot it Te aes of — - 
LLANS-CRUMPTON 182 K.W., 220-260 


obese 








ral in rip Tip \ 


wound, 110-135 vo! 
Une 12in. BERRYMAN’S FEED- phn ll HEATER, 
most excellent See wayyy low price 
E. J. JED NNINGS, Walls, Nowcastlo-on/ ur Tyne. 
_Wires: Potential, Newcastle-on-Tyn 772 


or Immediate Sale, Three New 
ble-ended PUNCHING, SHEARING, and ANG. E- 
IRON OUrTING a for gin., lia., and ljin. plates, 


dee, instant dei 
» OREN H. MDE , St. Enoch-square, Glasgow. 938 


Fer. “Immediate Sale, 25 Ton 


OV wag AD STE «M TRAVELLING CRANE, Soft. Sin. 
speu ; price £150; genuine bargain. 
aT H. KIDD» L, , 40, ot. rnoch-square, Glasgow. 939 


‘or Sale :— 
d Horizontal as CONDENSING ENGINE, 





\ecretary.— ~A Railwayand Tram- 
WAY Traction Limite? Company, London, REQUIRE 
experienced orgauising SECRETARY (qualification, £1000 
minimum); age under 35; exceptional character, ability, and 
connection indispensable. The position is of great promise for 
a hard-working methudical man of sound judgment.—By letter 
only, W., 31, Vincent-square, S W. 927 





[Une Personne Possédant une 


chute d'eau dans les Alpes, France, VESI ze TROUVER 
r ETABLIR une INDUSTRI 


un ASSOCIE e 
Ecrire pour les rehesigneessnts a 
e VILLIERS, 


60, Rue Chaat Touln (Vv. ar), ‘Frapee, P6503 





V acancy for Gentleman Wishing 

to enter Commercial Motor Manufacturing and General 

Eogneering. Established company, factory near London ; can 

TA NTLEMAN of good family and social ition 
eine oe £1000; thorough engineering and busin 
rmanent employment.—W rite, sia i 


Bonk io 00 sp illing’s, 73 Knightsbridge, S. W. 





VACANCY; varied ya of work 
opportunities ; preminm modera‘ 
a. 33, Norfolk-street, saeco W.C. 


lone, affordi 
7 en vs 


Engineer 
2000 


pe rpils Wanted i in W estminster 
Enogineer’s Drawing-office Nominal rerginm return- 

able as wages.—Address, 827, Engi: eer Office, , Norfolk- 

street, Strand. W.C. 827 


A. M.I.C.E. and Stud. I.C.E. 


EXAMS.—CORRESPONDENCE COACHING _ by 
Practical Civil Engineers. urses for any persed. Fees 
inoderate Only three non-successes last 7exams. Special fea- 
tures for foreign candiciates. Send for booklet. &. sac v7 Loo 
P29, Engineer Office, 35, Norfolk-street, Strand, W.C. P294 


(‘andidates Prepared for 


A.M.I.C.E. EXAMINATIONS, either personally or b 
correspondence. Private tuition in all a of civil 
* bee Terms most moderate. — Write ( 

f 1.C.E. Exam.), Burma, Addiscombe-road, Croydon. P80 








[rst C.E. and all Engineering 
Pa ay el oy G. P. KNOWLES, A.M.1.C.E., 

&., PREPARES Sees fF Personally or by 
re with the greatest success. Classes for next 
October exams, are about to commune ae Victoria-street, 
Westminster, S.W. Tel. No. 1402 Victoria. 2017 





I['o En gineers Going Abroad and 
La S. — Exceptional oppo RE 
pe eorcal INSTRUCTION FS SURVEYING, ACaVEL 


varied and ex ny, Surveys Ash 
gee Othe, 35 35, Norfolk-atreet, Stran real” " 


—Gentleman, Electr cal 
(), and Mechanical En, sneer of over 20 years’ 
experience, DESIRES PARTNERSH r DIRECTORSHIP 
in a First-class MANUFACTURING F TRM. Accustomed to 

call upon and interview Government officials and princi als of 
large companies. Balance sheets would -be subjected to 
scrutiny cf advertiser’s auditor.—Address, P464, — 
Office, 33, Norfoik-street, Strand, W.C. 464 


Wanted, Corrugated Iron Build- 


LNG, 200ft. by 30ft. span or nearest. State lowest price. 
Norfolk-street, onpet. 


£4000 





woo ‘14, Engineer Oftice, 33, 


Wanted, i in Good. Condition, a 


Set of Cylindrical WORKSHOP GAUGES ora Set of 
Standard LIMIT GAUGES King’ Lynn ALF — DODMAN and 
Cu, Ltd, hencecnuse Ww = Kin; 790 


Feadaa One 7- Ton Steam 


LOCOMOTIV E ae E, to lift 7 tons at 16ft radius, 
5 tons at 20ft. radins, 3 tons at 30ft. radius, capable of ing 
5 tons at 100ft. oe minute, travelll S60ft. per minute, fit 
with buffers and draw-bar for ie rar —Reply, 879, Engineer 
Office, 33, Norfolk-street, Strand, W 879 


W anted, Second- hand, One 5 
and one 10-ton STEAM TRAVELLING CRANES, 
both usual 4ft. Cn but 30 adapted for’ 

; also STEAM W SESH or or  GAPSTAS, hauling 10 to 








Falmouth, seth | om 
peice, condition, maker, Whore i Fee Sx Ria 


16in a Win. cyis., 36in. strok 
Compound TasbeM CON DENSING ENGINE, 13in. and 


18: Is., 2+in. 8 
Palrof. Horlzontal B ROLLING MILL ENGINES, 24in. cyls., 


3Sin. stroke. 
Worthington's S _ RFACE CONDENSING PLANT, 600ft. 
oR Est Stockp ort GAS ENGINE, I3in. cyl., 20in. stroke. 
Co 


WwW. G mps., 390 revs. 
rok 3 ens | Electric-driven WINCH, with 100° B.H.P. 
Set of Vertical Compound ENGINES, combined with léin. 
CENTRIFUGAL PUMP. 
Compound Condensing HY DRAULIC PU nk gu ENGINE, 
12in. and 24in. cyls., lvin. stroke, four <4in. ra 
12in Double-geared Double-ended AXLE. “LATHE, 64in 
iw I 
wo PLANING MACHINE, to plane 7ft. x 3ft. x 
2ft. 9in., with two tool-boxes 
Lath Planers, romp — Drilling Machines, 
various Descriptive catal of 2000 lots free on aj ol 
cation. Machinery let out on bi , oF sold on purchase 
Inspection in’ 
THOS. W. WARD, LIMIT 
ALBION WORKS, SHEFFIELD. 
‘Telegraphic csacucse “ Forwa sae Sheffield. 


EBD, 
, Spl4i0l 


Fer Sale :— 


GAS ENGINES, eet) hand, 7, - 13, and 18 brake H.I 
Good ndition. Wri 
ENGI ES and SUCTION PLANTS up to 


300 B.H.P. 
PUMPING ENGINES, of Com Dupiex type, Second- 
hand, 20,000 gallons per hour capacity. 
FIELDING anp PLATT, Limrrgp, 
a a a I 


or Sale :-— 
Powerful RADIAL DRILLING MACHINE, with arm 


lift. long from gente of trunnions. 
ow R AL DRILLING MACHINE, with circular 
arm 7ft. se pa and re hg) headstock, by Polloek and Macnab. 
Powerful AL DRILLING "MACHIN E, with arm 
7ft. 9in. lung one 7 of trunnions, by Smith, Beacock and 


tt 
TH ADIAL cag NG MACHINE, with 6ft. balanced arm, 


to admit 7ft. 6in. 
RADI AL DRILLING greet! with arm = 6in. long 


tre of trunnions, h, Beacoek and Tannett. 
“e RADIAL DRILLING Machin eth arm 5ft. we) from 


ole of tr da tléy. 


yf 
THEM SACHIN TOOL, COMPANY, LTD., 
veer i -ROAD, NOPTINGH 
Telegrams : No. 107. 


“ “ih 
Pe Sale, a Fi irst-class Second- 
HAND10K. w. ven Gromepies n 2-poleDYNAMO, 














COTTER, OT PTER, Ties Coeatet Limttouse: eae al m.—Apply, 





——=.. 
For Sale :— oa 


12in. by 18in. 4-wheels coupled 
‘ SADDLE-TANK LOCOMO 
all re-built with new boiler, &. 

THE AVONSIDE piungiyi Soy 


Fer S Sale : 
Robey COMPOUND CON 
_ Splendid itick driven PLANING MACHINE NG EXOWY, 
ree too to plane Sp)’ 


cote Oe Ge teks 
je-geared, Self-: 
ee - seid a oe chuek, by Smiti- Beast tG rs 
Richards’ AL BORING MILL, 4ft, 
Nearly New 13in. x 26ft. x AP bed, complete. I La! 
bin, stroke Buekton SHAPI MACHINE. THY, 
opane ded PLATE PLANE Re iat s co 
nm 64 
os PLATE ROLLS. ft. ena 20r. fong stroke, Ba 

For ston. and full particulars a apply 

LEE AND HUNT, Norrisonay, ™ 





Por Sale at Low Price, One 


rful Double Standard 3-Ton S| 
¢ linder ‘in. dia. by 60in. stroke ; ‘distance: beeen 


JOHN H. RIDDEL, 40, eons Bnoch-equar¢ » Glasgow, gy 





nn 


For Sale, Bargains to Immedj. 


ATE PURCHASERS, 


PLANING MACHINKS, 


to plane 4ft. by Ift. é6in. by Ift. 6in., 4ft. 6in. by ort. 
7ft. by 3ft. 6in., 7ft. by Sft. 6in. by Sft_4in’, 
ott 9in., 9ft. by Stt. din. by 3ft. din., loft 
oft. “~ —— ai Ae 6in. Sy 3ft. éin., 12ft. by 
1dft, b: 

etree wireeL PRESS for railway carriwes, 

MACHINERY of every description for SAI, E, 
PURCHASE HIRE. 


CHARLES D. PHILLIPS, 
Emlyn Engineering Works, Newport, Mon., ind Gloucester 
ie 


Established 40 years 
or Sale, Cheap to Clear, 


massive MUL’ TIPL Kk Nas A 12 spindles, with planed 
bed, automatic variable feed, quick retura mot ion, good od order, 
SAMS adjustable to suit centres of holes required —H’ 


MPSON and DONS, Ltd., Malago Vale, Bediuinster, Gril 
Sale :—Excellent 


Fer. or 
by Grafton ; steel jib, 


radius 13 ett we ate buiter pressure, $0 11, 

Gitien. Also nearly new 2-Ton LUCY. CR ANE, by dc 
W.1. jib, 19ft.; boiler pressure, 60 Ib.--Apply, EDWaKp, 

SISTERSON, Newcastle-on-T syne 799 


Fer Sale, Hire, or Purchase- 


TRACTION ENGINES, 6 to 8 N.HLP. 
je gid WAGONS, 6 to 10 tons. 
STEAM MOTOR TRACTORS, 

SAW peng PUMPS, &c. &. 
tT EN % teh from works for breakdowns, &¢. 
LEWIS AND Sons, 

EERS, READI 
ng. 


Sin. by aft 
itt. by eit. bj 
by 3ft. 6in, by 
‘ft. 6in. by aft’, 


HIRE, or 


5 - Ton 


Sth. 5 vari 


= 
“ Lewis, 


Yn 
Telegrams: list free. 


Fer Sale, Horizontal Steam 

ENGINE, 12} cylinder, 26in. stroke, 80 Ib. pressure, with 
fly-wheel and 6ft. ars Address, 915, Engineer ns 
Norfolk-street, Straud, W.C, 


‘or Sale, Marine Boiler, Aft. 


yay "LYTHAa ( SHIPBUILDING and” ENGINEERING 
CO., Limited, L aa 


Fo Sale, New w Steel Lancashire 


ready foe ae delivery :— 
Soft. x Bonet for 100 Ib. w pressure. 
Soft. x aft. for 100 Tb., 120 Ib." 160 Ib., and 180 
Bott. x Bft. 6in., for 10 Ib., 120 Tb., 140 Ib. and 180 Ta wp. 
ther sizes in se Oye 
SPURR,. INMAN AN 
Calder Vale Boiler W. 5 A kg xB ery 


Fe Sale, New Steel Steam 


porrss. BARGE; hopper capacity, 17,000 cubic feet; 

ba he om beers a A note. 3 

ody voluan ‘or fu rere apply to “a 
Office, 33, Norfolk ve Strand, 


For Sale, N New “gin. by 8ft. Gap 
bed 8.8. and 8. LATHES, complete, ready, baa 
ARTHUR . “WILD, cenisiaaee Sheffield. 


Fer Sale, New 10-Ton Loco. 


STEAM CRANE, 14ft. radius, steel gearing throughout; 
designed for constant use in steel works. 


Jan be see. working 

by appointment.—MARSHALL, FLEMING and CO., ~ if 
neers and Crane Makers, Motherwell. 

Y or ~ Sale, New 1200 B.H.P. 

aes GAS aoe suitable for producer or blast 

—THE LUMSDEN MACHINE CuMPAMSY, 

Limited, Gateshead on- ty Le. pas 


Fes Sale, One Oil 5 cemincttis 


i t. working con- 
; to tty a tale & ls af ideal : aS Ber 


MITED 
crag 





dition, aa? tghelse 
folk-street, so ccetl 


2% Sale, One 64in. by 30in. Deep 


ye .F PUMP, comp! with “suction, 150ft. rising 
mothe > apa x Mine “for 170ft. lift, with gearing and motor 


| oma STEAM WELL HEAD, by Blake Knowles, 12in. cyl, 
as stroke. 
SALE r HIRE, Direct-act STEAM and AIR LIFT 
PUMPING G PLANTS, new and a nd-hand, any capacity of 
t. 


POTTER AND ©O., Spl 3001 
a & Uant-street, Borough, London 


For or tale, Pais Horizontal 
HYDRAULIC Pumping, Sheer (new), copter 
175 gallon r minute, agains’ er square —_ 

Govlars on Epplication eGALLOWA AYS, Limited, Engineers 
anu Boilermakers, Manchester. 


or Sale, Powerful Slotting 


MACHINE, 12in. stroke, self-acting in all motions, talie 
cants and sdinits ap toate Tin’ dia, ONE DITTO, l0in. stroke, 
admits up to Sft. sin. dia. on table ; both machines prac gerne d 
equal to new.—l. COHEN and 6o., 240, Blackfriars — 
sar aes 





ie Sale, Powertil 3zin. 1. Centre 
a pleseared CRANKSHAFT LATHE, by Shanss; 
boa 26 ong egueed SRALEIES ye 4ft. Gin. centres 
takes sft. between centres ; Ww ng bi 
Powerful PLANING MACHINES to plane Piatt. by “ 
two tools on cross slide, with two extra tools for s 


JOHN H. RIDDEL, 40, St. Enoch-square, Glasgow. 


Fer S Sale, le, Quite New, Lancashire 
k ; LuCOM 
BOLLE sie BE HE, 10ib working pres. aie HORIZON: ~ 2 
-¥, 


poe ri SUAS pao ess 


941 





apply, 


as 
Boilermakers, ine 








GINy, 
2€ Sit! 


Cl 


ster 


e- 
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NG 
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or ‘i or To ee DHAND. 


or Sale, Levels, 
mawiNe, J INSTRUMENTS.  SECOND-HAND. 
D ‘pate Oy High Holborn, W.C. 


pers Sale, Two 100 H.P. and One 
P, BABOOCK BOLLERS rit a i ant SONS, 


fixed; pnt for 160 Ib, ndon, sated 


%@ ioe Victrl-atret, don, F 
or Sale, Vertical Milling and 


U.LING MACHINE, by Sh Stewart and 
flr Ole, bed St. in. by 1ft. 9in. wide, Taverse of head 


Co.; ansverse traverse of table 6in.; vertical traverse 
00 Ot tr Tin fivat-olaes gopdition. —I, COHEN and Co., 
0, Black fri irs-road, London, 8. 815 


1 “W” Type Crossley 
GAS ENGINE, 40 H.P., beg with magneto ignition ; 


. orking order seen at work —For ful! 
patiulars id price oraees on Engineer Office, 35, iy > a 


street, Strand, 


‘or Sale, 1 


Fer Sale. 2 Watkins Single- 
CYLINDE 


R VERTICAL MAIN FEED PUMPS, l4jin. 


yi 12in. stroke, gun metal rods, barrels, 
sea Oe Neon PHOS. PW WVARD, Ltd. Albion Works, 
Sheffield. 830 
Jor Sule, 4-Ton Foundry Ladle, 


th worm gear and handles, penal new.—1. COHEN se 
CO., 240, acktlare road, Londen, 8. Bae 


Nor Sale, 16 N. H. P, Portable 


NE, by the Wantage Engineer: ompany, done 
I EGIe ars’ work, in splendid eondition. Coney? LBC 


GARDAM, Staines. 


or Sale, 120 K.W. Willans and 

erm TRIPLE- mer AraOY ENGINE, direct 
coupled to a Laurenee Scott C.C. dynamo, 440 yolts; can be 
seen working. —WILLIAMS, %, Queen Victoria-street, aS 


Jor Sale. 200 K. W. Belliss and 

Morcom S-orank COMPOUND ENGINE direct-coupled 

toa Continuous Current DY NAMO 440-550 volts, together with 
Condensing Plant; low price to save second removal.— 
WILLIAMS, 73, Queen Victoria-street, E.C. 786 


\irders for Sale :-— 
200 Lattice Work Girders, 50ft, long by M}. 6in. deep by 


l3in. to 14in. wide, amitable for a load of 3 to 4 tons per lip. 
tom 
t Bracing Girders for the above from &ft. to lift. long. 
Box Girders, 17ft. to 28ft. long y Bi in. deep by “tthe 


ite. 
r A‘ mantity of Be of Bos Girders, 30ft. to 45ft. long by I7in. deep 
by 14in. to 17in 

J Le 10M. Jong by 8ft, Tin, deep by 15in. wide. 


All the above are in A... Cheng condition and’ ‘are suitable for 
temporary staging or permanent br: work. 
Also a Jarge quantity of contractors’ apy "PRARSON apd 


For particulars and dra ort 


SON, Ltd., 10, Victoria-street, oda 





Jetty Construction Plant. 
roe SALE, Titan HAND-BARROW, TRUCKS, and 


for 25 metre 
WAGONS, with antametic 


MOOPPE concrete, 
with capacity of 9 cubic metres.—Apply to M > Ma DOLSERG and 
COUSIN, a Zee Brngue, Belgium, P71 








P. R. JACKSON & Co., 








yay 


MANCHESTER. 


THE 


DRIVING 


SPECIALISTS 


(Spl) 3008 


ELECTRIC PLANT. GEARING. 








7 F 

(Jas ‘as Engines, Crossley, One 

9 H.P.. one 12 H.P., in good condition. low price. Selling 

on account of putting in’ higher power.—Apply, TRIUMPH 
CYCLE Co., Ltd., Coventry. 900 


ancashire Boilers, One 30ft. by 

4 7ft 6in. dia, three 27ft. 6in. by 7ft. fin. dia., for 100 Ib 

pos king gromnre. Sell cheap to save second removal, tone ‘her 
separate, now laving ipningnane district.—C. F’ DA Vis, 
Billiter. buildings, London, E.C. 804 


arge Machine Tools for Sale, 

4 heap ; room wanted ; Planing Machine, 2 tool holders, 

table Site by St. 2in.; Drilling or Boring ‘Machine, 2%in’ 

ge weight about 44 tons; Antomatic Milling Machine, 

in. shaper: Radial Drilling Machine, Min. arm; number of 

other tools in stock.—_WHITE BROS., Engineers, oe ee 
ondon. 


Mechinery for Sale anil Wanted. 


—Before Buying or Selling, save money bv sendingf > 
the Machinery Market—the chi: ‘machinery trading medium 
in the Country. and the most direct.—Riggest selection in 
U.K. of ENGINES, BOILERS. MACHINE TOOLS, CRANES, 
PUMPS, MOTORS and MACHINERY of every description, 
second-hand and new, in stoek.—Offices : 146, b Gaon Victoria- 
street, London, E.C. nee copy 14d., post free; or ld oe 


F riday from arenas 

N arine Engines. — _ For Sale, 
7 high-class Triple-exvansion LAUNCH or YACHT 
ENGINES. on., 12in., and 17in. cylinders by 8ia. stroke, by 
Y ak and ¢ 


JOHN i. "“RIDDEL, 40, 5t Enoch-square, Glasgow. 912 


M otor, 35 B.H.P., by Stevens 


PB a Barker, Maidstone, almost new, fitted with inter- 


poles revs., 460 volts. slide rails, ye 200ft. 37:16 S.W.G. 
CO Megohin ca cable, &c. Can be seen and tested: 100 per cent. 
overk R 





BATC HELLER, Penrhyn Wharf, Maidstone. 796 | 


-~ yy al 
odern, 5- Ton Steam Motor 
WAGON, by M»nns, of Leeds; also 5-ton type Singie- 
Eyres TRACTOR, 4% Wallis Steevens. GRA ‘a 
Ay, Cun nbs. 





Ment (23 HP. 110 Volts), 


——— new, in brag working order. Bargain 
= Gases, fa , Engineer Office, 33, Norfolk-strect, can 


New Machine Tools in : Sed: 


a ‘Three S4in. by 9ft. Bed Sliding, Surfacing, and Screw- 
eutting LATHES. 
aed in. by 12ft. ditto Sisto 
in. by T&ft. ditto dit 
One 4ft. RADIAT. DRIL LING MACHINE 
Ore FACING, yao 
admit 3ft. dia., 4ft. 6i 


The above 3 &- are all ches modern design, and suitable 
for using oes steel. Pricesand particulars on application. 
HE INRY.  RROADRERT. LTD, 
Hollins Tool Works, Sowerby Bridge. 874 


New Punching and thianing 


MACHINE, donble-geared, to puneh lin. holes through 
lin. thiek plites and shear lin thick. Fitted with —ge iron 
shears. In stock -—-Photo and details, write NEWLOVE. 283, 
Perkiy-road, Nottingham. 


Rails. — 350 Tons First - si 


Relayable STREET. FLANGE RAILS, $0 Ib. and 561b., 
CCESSORIES, including POINTS and CROSS: 


Also anantity eaeet ib. RAILS, TIP WAGONS, Second-h 
Main Line SLEEPERS and CROSSING TIMBERS 
and fifty 15-TOX WAGON JACKS. 

All cheap to clear. 

RENTON AND CO., 
MIDLAND WORKS, 
SHEFFIELD. 








G, and BORING MACHINE, to | 


| 


: 
| 


(02 Sale, Aérial Ropeway, equal 
to new, erected 1904. Complete every respect with auto- 
, Stations, engine 


matic improved dispatch and co 
rid: ges, &. Abont 


and boiler, buckets and trestles, 

miles lo Capacity 100 tons per “eo Can seen work- 
ing with fal “details of three years’ working costs. ‘At liberty 
in about three months, owners having no further use for same. 
/— 841, Engineer Office, 33, Norfolk-street, it 


for Delivery, 10 New 


e 

Reed a) and SHEARING ACHINES, from 

te lin., Angle Iron Benders, Plate SS eee Rolls, 10 BR. ial 

Drills, "2 Planing Machines, all cut, t, Shaping 
thle, Flue Flange Drilling Machine, and several 

Tools. .—-RUSHWORTH, Sowerby Bridge." 











WE MAKE AT OUR 


BRADFORD WORKS is 


Conveyors and Elevators, ska} 
COAL-SCREENING PLANT, fF" 
Sprocket Wheels, Stee] Chain Belts, a | 
ROPE RAILWAYS. 
Address— (Spl) 4215 
Horton Works, 


BRADFORD, 
















GREAT 





MINING 








EXHIBITION 








Opens SATURDAY, Jd 
OLYMPIA, 





The most Representative Trade Exhibition 





LY 11th, 
LONDON. 


of the Century. 
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Farnley 


ee CLrOn. 


The Tentuets and Best in the World. 
Easiest to Smith. 


Safest to A+ ws? 
The Farnley Iron Co., 


Phe Piceae. of the Patent 
17325 of 1907. for “Improvements relating to the 
TRY \TMENT of SEWAGE MATTER and the 2% a 
SF PAR ATING FLOATING MATERIAL from LIQUIDS,” 
is DeSIROUS of ENTERING into ARRANGEMENTS :* 
way of LICENCE and_ otherwise on reasonable terms for the 
purpose of EXPLOITING the same and ensuring its full 
development and practical working in this country.—All com- 
munications should be addressed in the first instance to 
HASELTINE, LAKE & CO., 
Chartered Patent Agents and Consulting Engineers, 876 
7 and 8, ioecomemahaes realising, Chancery a London, W.C. 





Phe Proprietor of the Patent 


No. 16,°55 of 1903. for “Smiprosemante in and relatin _ 
SCREW PROPE! LERS.” is DESIROUS of ENTERIN 

into ARRANGEMENT* by Sa of LICENCE and othe a 
on reasonable terms for the purpose of EXPLOITING the 
same and ensuring its full development and a —— 


[ihe Prop rietor of British Patent 


No. 19,815 07 es for “ Improvements in and relating to 
Vaporisers for Explosion —— is DESEROUS of ENTER- 
ING into NEGOTIATIONS with MANUFACTURERS or 
CAPITALISTS for the manufactures of such apparatus in the 
United Kingdom under licence, or for the disposal of the 
pent rights to jes interested in the industry.—Address, 
ELL and JAMES, 1, Queen Victoria-street, : ondon, E. we 


Firm of Engineers, having an 
vs ee onal connection among the sig 

(British, sin jan, and Colonial), is PREPA RED toc to “a INSIDE 
with a to Undertaking their Manufacture and Sale, anr 
SUITABLE * SPECIALIT 5-—-oenapanieneoms, which’ will 
be treated in strict confidence, to be sent, in the first instance. 
to 2009, Engineer Office, 33, Norfolk-street, Strand, W.C. 2009 











New, Patent Act.- —A Firm. of of 
- ao 


for economical en eng wilt tS PLEASED to QUE One E 
PRICES for the MANUFACTURE ot any AHI SRS wi which 
this Act makes it necessary to manufacture in Great Britain — 
Apply, E. T. NEAlt, and co. Ki ngineers, Kettering. P384 


New Patent Act.—A Firm of 


Engineers (Liverpool District), ve well-equipped 
Works, and Staft used to high class work, are Pre to Under- 
take the M: facture of E coring jalities. Communi- 
cations treated in confidence.—Address, P49, OO 
Office. 33, Norfolk-street, Strand, W.C 490 


Tew Patent Law.—Firm of 
Engineers and F:un‘ers OPEN to ARRANGE for 
MANUFACTURE in Britain of FOREIGN PATENTS for 
Engines, Machinery, and Colliery Plant.—Address, “ PATENT,” 
Ww ‘illiam Porteous and Co % Glasgow. P4 96 








in this country.—All communicativns should 
the first instance to :— 
HASELTINE, LAKE & CO., 
Chartered Patent Agents and Consulting Engineers, 908 
7 and 8, Southampton-buildings, Chancery-lane, London, W.C. 


rl the Proprietor of the Patent 

No. 30,790" of 1897. for Mya _ FRICTION 
COUPLING is DESIROUS of ENTERING into 
ARRANGEMENTS by way of LICENCE ret otherwise on 
reasonable terms for the purpose of EXPLOITING the same 
and ensuring its full development and practical working in 
this country.— All communications should be addressed in the 


first instance to 
HASELTINE, LAKE & CO., 
Chartered Patent Agents and Consulting Engineers, 909 
7 and 8, Southampton-buildings, Chancery-lane, London, W.C. 


[ihe Proprietor of the Patent 


No, 22 655 of 1902, for “ Improvements i in OIL ENGINES,” 
is DESIROUS of ENTERING into ARRANGEMENTS by 
way of LICENCE and otherwise on reasonable terms for the 
purpose of EXPLOITING the same and ensuring its full 
development and practical working in this country.—All 
communications should be addressed in the first instance 
to:— 





HASELTINE, LAKE & CO., 


Chartered Patent Agents and Consulting Engineers, 910 
7 and 8, So wet one -buildings, Chancery-lane, London, W.C. 





PATENTS ACT, 1907. i 


A Cont nental Firm, Owning 
valuable patents covering “ A tus to Operate in Con- 
— ion with Steam Plant,” DESIRES to make ARRANGE- 

NTS to comply with the British Patenbs Act, 1907, and will 
ae 4 be pleased to receive applications, ‘which will be 
treated in strict confidence, from weli-esta lished firms having 
thoroughly equipred plant and facilities for manufacturing 
this apparatus in large quantitie- to order. London district 
yeaterret ~Address, Z. C., care of Street’s, 3J, Cornhill, — 
aon, 


French, Italian, Austrian, Bel- 
GIAN, and JAPANESE PATENTS for SALE; 4 
successful British § a in connection with production of 
steam Addre-s, Engineer Office, 33, Norfolk-street, 
Strand, W.C 896 


Goodwin Car Co., New York 


City, U.S.A., DESIRES to ENTER INTO NEGOTIA- 
TIUN. for the SALE and LEASE of its all-steel DUMPING 
and BALLASTING CARS. ese cars are side and centre 
dump, discharging their loads —— on one side or the other, 
or both sides simultaneously ; rating by hand, air, steam, 
or electricity ; and dispose of al inds of dumpable materials. 
including coal, coke, wastage, ballast, filling, and the like. 734 


Nhe Owner of British Patent 


- No. 19,595/04, a Mgnt in or relating to 
WATER - other EATERS,” is DESIROUS of DISPUS- 
ING of the TENT or ENTERING into a WORKING 
SRRANGEMENT with Firms likely to be interested in the 
same. The Patent covers an invention interesting to hot air 
or hot water apparatus makers. — Full particulars can be 
obtained from and offers made (for transmission to the owner) 
toM peg Soe 18, Southampton-buildings, cery- 
lane, London, V 866 








TO CALCULATING MACHINE MANUFACTURERS. 


he Owner of the Patents 


Nos. 9872/97, 13,316/00, and 9588/03, relating to CALCU- 
LATING MACHINES, DESIRES to NEGOTIATE for the 
RANTING of LICENCES under them on reasonaise 
pe 
A; ply to Messrs. LIOYD ogg 3 CO., Chartered a 


Agents, 46, Lincoln’s Inn-fields, V 
Owner of the Patent No. 


he 
The, 779 of 1902, relating to the Manufacture of Cranes, 
w ISHES to NEGOTIATE with Manufacturers —— the view 
of GRANTING LICENCES under it on reasouable terms. 

For information apply to Messrs. LLOYD WISE and CO., 
Sane Patent Agents, 46, Lincoln’s Inn-fields, London, 
W.C 





TO CRANE MANUFACTURERS. 








TO ENGINEERS AND BOILERMAKERS IN GREAT 
BRITAIN. 


[he Proprietor of British Patent 


No. 25,533 of 1906, for a WATER-TUBE BOILER oi 
simple construction, is DESIROUS of GRANTING ALICENC cE 
for MANUFACTURIN the same.—Address, EST 
MARBIAGE, tid rogteld Chelmsford. Par 





he rie eg of Letters 

Patent No. 12,210 of 1901, soon ELECTROSTATIC 

SEP AR ATORS SIRE to ‘Dis a of the Patent or to 

ANT LICE SES to inter Patan —Inquiries to be 

addressed to C RUIKSHANK and FA RWEATHER, sna 34 
65, Chancery-lane, London. 


[Ihe Prop rietors of Patents Nos. 


28,534 See , 19,528 of 1903, and 5650 of 1905, for “ Im- 
provements in means for Coupling Agricultural Machines or 
Apparatus to Motors by which they are Traversed over the 
Land,” “* fam cp ey in Machinery for Ploughing and Culti- 
vating Lan and “An ae arrangement al eee 
Agricultural ee ty pparatus to the Gro x 
DESIROUS of ENTERING into XRRANGEMENTS gm 
way of LICENCE and otherwise on reasonable terms for 
the purpose of EXPLOITING the same and ensuring their 
full development neal tye working in this cou try.—All 
communications should be addressed in the first instance to 
_— 0, Be and SUN, 6, Bream’s-buildings, Chancery-lane, 
sondon, E. 898 





[he P.: oprietors of Patent. No. 

8310 relati to “SPEED Pe ge ag 4 
DESIRE oy oe LICENCES to interested on 
reasonable ome for the rye of EXPLOITIN the a same 
in this country.—Inquiries to be addressed to SAMUEL HEY, 
17, , Hanover-street, Beighley. 


he Proprietor of British Patent 

». 26,486 of 1905, for “Improvements in FRAMES of 
AUTOMOBILES.” is DESI S of ENTERING into 
NEGOTIATIONS with Manufacturers or italiste for the 
manufacture of such frames in the Un nited m_ under 
licence, or for the DISPOSAL of the PATENT RIG: to 
tye interested in the industry.—Address, FELL and 

ES, 1, Queen Victoria-street, London, E.C. 950 











| eturn-tube Boiler Ready for 


immediate delivery, 8ft 9in. dia. A 8ft. Sin. “jong, con- 
structed under i ds’ a for 140 Ib. W.P.; 600 square feet 
—- surface, feet grate Ranlaie =~ h for 
&c., ABBOTT and OO. (NEWARK), Ltd., Newark 
Works, News ark-on- Trent. 


Qecond- hand Hydraulic Seta 
/ LATOR and RIVETING MACHINES. Flue Flanging 
enn Punching and Shearing Machine, 5ft. Eee ial Drill 
Boring Lath e, and Sin. centre Treadle Lathe, by Whitworth 
and Co., Manchester, will be SOLD CHEAP.— RUSHW ORTH, 
Sow erby Bridge. 625 
Te. Engineers. — Drawi ings and 
S for STEAM WAGONS FOR SALE, cheap 
for prompt one Nees —THOS. CARTER, Oakenrod-hill, 
Bury- road, Rochdale. P487 


V a. Co., Ltd., Engineering, 
BROAP-STREST. PORTSMOUTH 
MPOUND SURFACE-CONDENSING LAUNCH 
ENGINES IN STOCK. READY FOR IMMEDIATE | 
DELIVERY :— 


in. in. 
Cylinders a and A diameter x x; ‘stroke, Admiralty pattern. 


oe oS “eee x 
» 9 ” X5 wp ” 
ae > a 2 See ae ” 


2 6, 12 * i »» 
ONE TRIPLE-EXPANSION, cylinders 4in. and 
l4in. x 9in. stroke. Suitable Boilers, either Vertical, Horizon 
tal, or Water-tube, fo all the above. STEAM LAUNCHES 
complete, 22ft., 30ft., and 32ft. All size MOTORSand MOTOR 
BOATS in: stock or in progress. New designs and highest class 
work: and full particulars on — 





‘) any and Wilcox Water- | 


‘~ TUBE BOI! ERS, fitted 54 4in. tubes 1éft. pa | steam 
drum 3ft. diam by 2ift. long, connecting tubes an 

drum, complete with all fittings, capable of vaporising 3000 to 
3500 Ib. water per hour at 160 lb. steam 

two years’ work. Cheap to clear.—H. H. 


9 Nearly } 


led wht on J by Crossley Brothers, “T.E.” wp, 
44,005-6; complete with 22 K W. 6- pole Generators, 110 volta, 
200 amps. —Full particulars, H. H. G ARDAM. Staines. 


3 Lancashire Boilers, 30ft. ss 


8ft 6in. dia , for 170 Ib washing pressure, Green’s econo- 
miser to work with same. SELL CHEAP to save second remova!, 
tegether or separate. Now laying 5-2 ome district.—C. F. 
DAVIS, Billiter-buildings, London, E.C 806 


50 B.H.P. Gas Engine for Sale, 


— or without Suction Gas Plant. lan be seen w 
ifort CAMERON, Limited, 
or 


RDAM, Stai 





ing with town or suction 
fina road Tronworks $ 


™ 
100 H.P. Compound Steam En- 
GINE. ret rE, by and 164in. x 28in. stroke. 
40 B.H.P. GAS y Crossley, 12 B.H.P. ditto, by 
Tangye. 5 B.H.P., ye sslev 
16 H.P. LOCO. TEPE BOILER, by Robe 
Two LANCASHIRE BOILERS, 26ft. in. 


12 H.P. PORTABLE ENGIN E, by Clayton and Shuttleworth 
8 H.P. DITTO, by Marshall. 
4H.P. VERTICAL ENGINE and BOILER. or Le oma 


35 B H.P. VERTICAL “AMS, ke, FOR SALE 
STEAM PUMPS, DYNAMOS, & 0 Sale ¢ nike 
Telephone: No. 8 Staines. Stale 
Telegrams: “ Gardam, Staines. , 


Wanted, Light = or 


MACHINE WORK.—The LEICESTER ENGINEER- 
ING COMPANY, Limited, Millstone-lane, Leicester. 305 


. "BREE 
.) ohn Spencer and Sons, Limited, 
NE WBURN STEEL WORKS NEWCASTLE-ON- 
TYNE.—< prin my 94 , Steel Castings, Forgings, Tool Steel, 
Files, Tul bular Piles, &c., Siemens Steel Blooms and Bars. 
Leadon Ofte Office: 2 | Victoria-street. Westminster. S.W.  J5__ 





xX 6ft. 6in. In- 
8s 


wee 
Middlesex. 








” } 
in. and 


sindge ; 


mre ; done oa | 


New 34 B.H.P. Gas | 


spells satisfaction. The 


means effectiveness and 


Lonion Works. 





| e- S—e_  N 
Engineers 
52 Queen Victori 


Water 
Softeners 


SIMPLICITY IN 
WATER SOFTENING 


keynote of our system 


of water purification is simplicity, and simplicity 


reliability. Very little 


attention is needed to ensure its proper workinz 


at all times. All Plants are manufactured in 


Spl 4297 


& Hijort 


ia S!t London EC 








Bagshaw ’s Wrought Iron Pulleys, 


* eed by Government departments, are the strongest, 
cheapes best in the market. Quick delivery given. 
ituatrated price = None cappens of — for transmission of 
power by w! oom bes ae a free. SHAW 
and SONS, ero ted, yin cers, ‘Batley Yorkshire. Ouran 


.) ohnson and Phillips, Limited 


ELECTRICAL AND TELEGRAPH SGtREnEA, 
CONTRACTORS AND CABLE ong KERS. 
Works: CHARLTON, Ken 
Makers of Machine-y, &c., for complete 0 of Cable 
= and Vessels. Electric Light Apparatus of all kinds 
Are Lamns_ Electric Transmission ¢ wer Plant 41621 











The WELDLESS STEEL TUBE CO., Ld., cpa ated 

Telegrams : “‘ Weldless, Birmin, 

Original makers of WELDLESS * STEEL 

| Tube Boilers, Superheaters, ——— 
| Boring Rods, 


TRADE (@ELDLESS) MARK. ae 
A. G. MUMFORD, LD., 


CULVER STREET ENGINEERING WORKS 
COLCHESTER. 
CONTRACTORS TO ADMIRALTY, WAR-OFFICE 
CROWN AGENTS - THE COLONIES, AND FOR EIGN 
VERN MENTS 
| STANDARD PATTERNS | L. LAUNCH and MARIN 
ENGINES in stoc ONDE: 
etal “etd sti RFACE E bo DENSING :— 


¢ stroke, Admiralty pattern. 


UBES for Water 
Work, 





Cylinders 2 we $ ee x 
x 


3 ‘ - 


4 
5 
6 
7 
8 
9 
; 


” 


: 
Zo” | 


M «ee 
New designs and highest class ‘workmanshi 
Catalogne and full particulars on application. 


— LIMITED 


Engineers, SCIENNES, 
EDINBURGH. 
See our Illustrated Advertisement of 


SPECIAL CENTRIFUGAL PUMPS 


In Eyetneer first issue of each month Spl4241 


” 


xx KKM X KX & 
aS 


Sp4178 











HARPERS’ LIST 
PAGES XIV.—xV. 
THREE WEEKS AGO. 








John Price, M.I. Mech. E., 


re 
M INSPECTOR of RAILS. Railway rolling stock ; iron 
and steel of every descri ees ion. ‘sate aa and telegraphic address, 


PRICE, Workington. 
VALUERS 
CONSULTING ENGINEERS, REFEREES, AND 
ARBITRATORS. 
Established over 40 years. 
‘Senior partner, R. Heber Radford, Mem. Inst. Mechanica 
neers, Mem. Inst. Naval Architects, Mem. Iron and Steel | 
Institute, Fellow Institute of Patent Agents.) 
ST. JAMES-ROW, SHEFFIELD. 
Telegrams: “Radford Sheffield.’ "Telephone: 425 


Rails. Rolling Stock, and Every 
DESCRIPTION ie A ENGINEERING MATERIAL. > 
Mr. JOHN BARLOW wonton, BT OCKTON-ON TEES. 





ENGINEERING, [RON, and STEEL WOR. 





_ Heber Radford, Son & S uire. | 


(Spl 3000 


POTT, CASSELS & 
WILLIAMSON, 


MOTHERWELL. 
SEE HALF PAGE ADVERTISEMENT 
LAST WEEK. 


ROBERT STEPHENSON & CO., 


Locomotive Builders, DARLINGTON. 
Makers of 


LOCOMOTIVES 


Of every Type and Gauge. 
Telegrams—Rocker, DARLINGTON. ABC, 4th 
Edition, Code used. 
See our Illustrated Advt. last and next week. 








Q426 





([iitley and Wall, 


Consult ing 5 ngineers and Valuers, 
TUBE AND ROLLING MILL EXPERTS, 
_ PARADISE-STRRET, Brawinaam. 


PRIESTMAN 
OIL ENGINE 


FOR SALE, 
With Shaft, Stern Tube, and Propeller. 
QuITE NEW. 9 B.H.P. 
Suitable for Launch 40ft. long. 
Will be SOLD AT A SAOBIFICE to close an account. 


For particulars, apply to— 


ALEX. WILSON, .., 4, 
3, LOMBARD |:' COURT, E.C. 


For Bronze Founders. 


CROSIER, STEPHENS & Co 


NEWCASTLE-ON-TYNE. 541 


Dermatine Condenser 
Pump Valves. 


Manufactured only by— 
DERMATINE CO., Ltd., 95, Neate St., London, S.g, 
Tel. Add., DeRMaTINE, LONDON. Tel. No. Hop 31. 
Dermatine is also made in the form of Belting, Hose, 
Hydraulic Rings, Pump Cups, &. (Spl) 4235 





HEYWOOD & BRIDGE’S 


PATENT 


FRICTION 
CLUTCHES 


GEARING & HAULING 
PLANTS. 

200 Page Work 
FREE. 

DAVID BRIDGE & CO. 


Castleton, Manchester. 
Please mention “ The Encineer 


REELED STEEL BARS 








For Turret Lathes and Automatics. 
CHEAP, 

STRAIGHT, 

FREE FROM SCALE, 
| THEY CAN BE OF ANY REQUIRED 


GRADE OF MATERIAL. 
Also 


‘BRIGHT DRAWN STEEL BARS 


‘ALFRED por caeey Ltd., 


COYENTEY. 


THE BUTTERLEY C0., 


BUTTERLEY, DERBY. “ 


Makers of Wrought Iron Bars, Angles, Tces, 

sheets and Forgings; Mild Steel Sheets; 

Boiler Stay and Rivet Bars; Special —— 
Cable Iron. 


HIGH SPEED 
DRILLING. 


Radial, Vertical, and Horizontal Machines. 
WM. ASQUITH, Ld., High Road Wells, HALIFAX 
See advertisement last week. 


THEY ARE 

















Catalogue 
Designing 


Do you want any assistance in the preparation «! 
your Catalogues and Lists? Save your own v: alu- 
able time aud leave the writing and get-up of 
your literature to one who has made this work a 
study. Letters addressed to P479, “The Engi 


‘ P479 
neer,” will receive immediate attention. 7 














HENRION 


CARBON BRUSHES 


See issue of Jue 19th, page 4. vail 


GEIPEL & CO., St. Thomas St., S.E. 











Patent Full-bore 


AULD’S Patent Steam Reducing Valves. 
AULD’S Patent Surplus Steam Valves. 


Steam Reducing Valves. 





Telegramg—Repuctne, Guaseow. 





DAVID AULD & SONS, Patentoes & Makers 


Q351 


Whitevale Foundry, GLASGOW. 




















THE ENGINEER ; v 


BARRY HENRY & 00 


LIMITED. 


FOUNDERS, ENCINEERS, & MILLWRICHTS, 


Jone 26. 1998 



















THE LEADING SPECIALISTS FOR THE 


jos TRANSMISSION OF POWER AND MATERIAL : 





GEAR WHEELS. CONVEYORS OF EVERY DESCRIPTION. 7 
ROPE & BELT PULLEYS. ELEVATORS, STRAP or CHAIN, Complete or Parts E 2 
SHAFTINGS & FIXINGS. ENGINES & WATER WHEELS. ‘Ge 


ABERDEEN.) 
_ LONDON OFFICE: 64, MARK LANE, wat 


l ; + - L i = 
{ i4 ‘ z OMe: 
) De, f 
Z j / = 
fz ff | 1 / = = 
4 be 4 sd = 
= a \ li </ == = = S 
Fe \ == = le 
3 / \ 


Makers—GONVEYORS, ELEVATORS, CRUSHERS, SCREENING & STORAGE PLANTS, &c. 


TRACTORS TO H.M. GOVERNMENT. 
ADMIRALTY, ‘WAR OFFICE, ROYAL MINT, COLONIES, Write for Catalogue. usm LEEDS 
s 


PRINCIPAL RAILWAYS CORPORATIONS, &c &c. Spl 5122 Telegrams—ACCOUPLE, LEEDS. Telephone—No. 1982 LEEDS. 
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~ HUGH SMITH & C0." 


Possil Works, GLASGOW. 


MACHINE TOOLS 


SHIPBUILDERS and BOILERMAKERS. 


For Bending, Flanging and Riveting. 











| 
g 
t 





HYDRAULIC CRANES for Foundries, Forges, 
Boiler Works, &c. 


HYDRAULIC PRESSES, 
(SS Bw HYDRAULIC-PRESSURE PUMPS, «= 
PATENT weemense nesEn RIVETER. and ACCUM ULATORS. 


ALEX. FINDLAY & CO., Ltd., m* DRUM’ PUMP 


STEEL ROOF AND BRIDGE BUILDERS, JOHNSON’S PATENTS. 


ites it des ae Soe * Positive Action. High Efficiency. No Valves. 
E L L, N. B. Used for Water and all kinds of Semi-fluids by Leading 


Contractors for all the Main Buildings for the FRANCO-BRITISH EXHI- Manufacturers in many Trades. 
BITION, LONDON, 1908, covering a total area of 560,000 square feet; also for 
the Grand Stadium, area 200,000 square feet. 


| All kinds f STEEL "STRUCTURES designed and executed. 
Speciality : Hydrauli> Pressed Steel TROUGH FLOORING for BRIDGES & BUILDINGS. 











vain 


Section of ‘‘Drum’ Pump. 





















ARRANGED FOR BELT DRIVING. 
Can be coupled direct to Steam Engine or Electric Motor. 


Write for Catalogue No. 50 to 1115 


DRUM ENGINEERING C0., **exscrono:** 





Head Office: MOTHERWELL, N.B. London Office: 9, VICTORIA ST., S.W. 


Telegrams : “Findlay, Motherwell,” “ Parkneuk, Loo don.’ 


Cc. Cc. DUN KRERLEY «CoO... LD. 
Lf JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 

































& Ps _ COMPOUND GIRDERS, STANCHIONS, &c., RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 
Channels, Flitches, Angles, Tees, Shafting, Bars, and Large Assortment of every description of lron-and Steel” required in Engineering Work. 
Steel Joists in Stock-from. 24» 74-to 34_x lain. Telegrams—Ajax, Manchester. ‘Telephones—649° (4 lines), Section Book on Application. _ 5089 








Y Offices & Warehouses: STORE ST., MANCHESTER, 
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HARTNESS 


FLAT TURRET ep 


Now built in two sizes—2; by 3m. 4 


and 3 by 36—14in. swin; uipped 
for either bar ~z chucking Work whe ty 


JONES & LAMSON MACHINE CO. 


«Jubilee Buildings,” 


97, QUEEN VICTORIA STREET, 
LONDON. (Spl) 6123 





IRON BUILDINGS 


FOR FACTORIES, ENGINEERING SHOPS, 
ENGINE SHEDS, FOUNDRIES, EXTENSIONS, a. 


Messrs David Rowell & Co. 
are prepared to furnish de- 
signs, plans, specifications, 
and inclusive estimates for 
the above, and to this end 
invite inquiries from respon- 
sible applicants. They have 
had over 50 years’ experi- 
ence in such work, and are 
in a position to carry out 
contracts In an expeditious 
and economical manner. 
iiustrated List E gratis. 


Porn iin 


Roomy Engineering Workshop; 208ft. by_100ft. 





conomical Design where a large open space is 
Qvaite Constructed entirely of iron and steel, 
covers! Pah 2 W.G. Galvanised Iron. Light and 
ventilation provided for by skylights, ventilators 
and windows. Delivered and erected, £3000, 








DAVID ROWELL & CO., WESTMINSTER, 8.W, 


8.8.3. 














‘STABLEFORD & co., 
COALYWILLELE. LTD 
RAILWAY CARRIAGE & 
WAGON BUILDERS, 


For Home and Foreign Lines. 


BRAKEWORK, FORGINGS, CASTINGS, &. 
Telegrams—Stableford, Coalville. 








Tel.: 26 & 27, Exchange Bdge. 





, BIRMINGHAM, 
Nat. Tel. 591. 














Gritless 
Lubricating Graphite. 


Chemicaily purified, 98-99 per cent. 
Coarse and Fine Fiake. 95-96 per cent. 
Fine Piumbago, 70 per cent. 
Graphite Pipe Joint Compound. 
Graphite Lubricants. 

Graphite Paints. 
in bulk, kegs, or tins from stock. 


LEONARD CHAPMAN & CO., 


Munton Road, Southwark, 
London, S.E. 
Applications for Agencies invited. De4 








Sem One-third Present Cost.— 


RE ENGLISH QAK BARK TANNED LEATHER 
Selected Butts only (no ocicaiies, 
afactured ; — possi! 


: — aah enraially seme 
urabilit true and steady a 

? SINGLE LEATHE FING, fo. 2: fina ee 
in., nT vai = 
; Bin., 2s, 6d. yes 


Siar sega. lin., 13d.; ljin., y cea ‘iin 


ie a ‘ot di afae ia thi 6in., “— 
Sd le “DOUBLE ¢ LEATHER BELTING: 2in., 14d. 
#in., 28:; Sin 2s. 


foot run; 3in., is. z 
4s. 44.; 9in., 4s. lid.; 10in., 58. 6d.; 127s. ‘Ail other Widths 
at propertisaabe prices, 
Instantaneous despatch, Fe passinge paid to 
any station in the United Kingdom 
“ Delivery as prompt as if next door neighbours, 
“ Your forwarding arrangements seem perfect. 
“Of our thirty-seven orders sent you during the last three 
months, not one late arrival.” 
* Belting arrived on j » (Inverness) in record time.” 
“ Cornwall or John 0’ Groat s, Connemara or Cape Town— 
wherever our Jmen 8 to fix our machines, your belting gets 


there on time.” 
** Ordered by wire late of an afternoon even, the belting 


always reaches us next morning.” 
Perfection of Material and Manufacture. 
“* Best we ever had. 
“ Under the hardest of hard wear, good as new yet. 
A Saving of One-third in the Price. 


Must admit is both ‘best and cheapest. 
Shall reo you all our orders.” 
d to any address e nearest station) in Great 


Britain, or » bot f.o.b. any home port. 
BEST BELTING CO., Limited, 
13, Cullum-st., Fenchurch-st., London, E.C. 


London ag recreate ROBINSON. —- Rig = 
959 Avenue. Telegr pl 603 








Ebhouite. ti 


Dr. Heinr. Traun & Sons, 8, RedcrossSt., London, E.C. 


Litleante. 


MACHINING FOR THE TRADE 
Shafting, Pulleys, and Gear Wheels in Stock. 
FORGINGS AND CASTINGS. 

Cast fron Flange Pipes. Cast & Wrot. iron Tanks 
SPECIAL MACHINERY MANUFACTURED. 
GENERAL REPAIRS. 

JAS. PHILLIPS & CO., Engineeis 
Salisbury Street, BERMONDSEY, &,E. 
Telegrams—Rerirrine, Lonpoy. Telephone No. 1782 hop. 








PATENT 


“ GRIPOLY” 


SOLID WOVEN 


BELTING 


(Having Woven-in Indestructible Leather. Edges). 
The only Waterproof Textile Belt in the market 
capable of running under the same conditions as 
Solid Leather Belting. 50% cheaper at first cost. 


Write for full particulars to the Patentees and 
Sole Manufacturers— 


LEWIS & TYLOR, 


t. Mary’s Works, CARDIFF. Ltd., 
TRIAL BELTS ON FREE RUNNING CONDITIONS. 
Spl. 6114 





= 








THE 


Electrical 
Exhibition, 


Incorporating the Allied Engineering Trades, 


MANCHESTER. 


OPEN OCTOBER 3rd to 31st, 1908. 


Telephone: WESTMINSTER 601. London Offices— 


Telegrams: ‘‘ BUREAULITE, LONDON.” 2, QUEEN ANNE’S GATE, WESTMINSTER. 





SPECIAL FEATURES OF THE EXHIBITION. 


1. This Exhibition is receiving not only the support of the Electrical 
Trade, but will be strongly representative of the Engineering Industry. 

2. Leading textile, machine tool, and general engineering firms have 
already arranged for working exhibits. 

3. In order to accommodate the enormous demands for space, a special 
building of over 100,000 square feet is now almost completed. 

4. The Exhibition will be the most serious commercial event special- 
ising this industry that has ever taken place in the North of England. 

5. The importance 6f Manchester as an industrial centre will ensure 
the attendance of all manufacturers interested in the use of machinery 
for every purpose. 

6. It will undoubtedly give great impetus to the Engineering Trade 
generally, and exhibiting firms will certainly obtain the primary benefit. 





APPLICATIONS FOR SPACE. 


A very large amount of space has already been allotted, and 
Applications will, as far as possible, be dealt with by return. The 
Exhibition is promotéd éntifely by the Trade for thé Trade, ahd thé 
profits will be distributed partly to Exhibitors and among the Tradé 
ae D1i9 


LOUISIANA RED 
CYPRESS. 


4 SUPERIOR MODERATE-PRICED Woop 


IDEAL FOR JOINERY WORK, 
HIGH-CLASS FINISH, &. 


It excels for greenhouse and hoticul 
ssPustion. —— 


For Tanks, Vats, and Tubs it has no equal, 


LOUISIANA RED CYPRESS ¢9, 
of NEW ORLEANS. 

AGENTE : — 

CHURCHILL & 

and South of artes Ghose cua 
SMITH & TYRER for Liverpool, N 
Bristol Channel, Midlands, and trelang 

WRIGHT, GRAHAM & CO. for Scotiand, 

Apply to Agents for Booklet, Samples & Pricgs, 





CRAVENS LIMITED, — 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, NEAR SHEFFIELD. 


turers of 
Every Description of RAILWAY CARRIAGES, Wagoys 
TRAMCARS, IRONWORK, WHBELS, and AXLxs. 
BRASS did IRON CASTINGS, & 
Wagona Built for Cash or for Deferred Payinents, 
_ Prices ps and Speelfications on Application. 4g 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, 


GOVAN, GLASGOW. ut 
London Office:—12, VICTORIA STREET, s.w 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
GARRIAGE AND WAGON IRONWORK, also Cast 

STEEL AXLE-BOXES. ae 


RAILWAY « TRAMWAY SPRINGS 
Win. GRIFFITH & SONS, Ltd, 


Sheffield. 
Napier Steel and Spring Works and Providence Works. 
London Offices— 


FS oe wa 4, Pah & Queen et sc Cr >> Westminster, 8.W 
Be ional Telephone No. 846. 3 
ESTABLISHED 1861. 
HARRISON & CAMM, Ld. 
Chief Works and Offices—-ROTHERHAM. 
Manufacturers of 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Ironwork, Castin ILWAY WAGONS 
(in Iron, Steel, of ber). 491 


LOCOMOTIVES IN STOCK. 
KERR, STUART ll Go., LTD., 


Have in or in an suranced state of progress at their 
California Works, Sicke-on Srrent & & large number of 














elusive), for a 
Bi 8 vs 


P. & W. atta LTD. 


CLUTHA WORKS, GLASGOW. 
wen eee ba RAILW. Fish BOLT Avie sd 
other PERM ENT eA TAL B 
ROOFING. 
CONTRACTORS for RALLWAY PLANT and STORES of 


ption. 
Chief Offices—129, Trongate, Ginagow. 501 
Registered Offices—108a, Cannon-street, London, BC. EC. 


MIDLAND 


RAILWAY CARRIAGE & WAGON CO! 
LiMiTED, 


MIDLAND WORKS, BIRMINGHAM, 
ABBEY WORKS, SHREWSBURY. 


RAILWAY CARRIAGES, 
RAILWAY WAGONS, 
TRAM CARS, &c. &C. 


Lonpon Orricss— 
Surrorx Hovss, Lavrexce Pountyry Hu, E.O. 


R. Y. PICKERING & CO., LTD. 


(Established 1864). 
Builders of Railway Carriages and Wagons, 
Makérs of Wheels and Axles of all kinds. 
Chief Works and Offices- 

WISHAW, NEAR GLASGOW. 


London Office— 
8, VICTORIA STREET, WESTMINSTER, "SW. 














The Trustees for the Debenture Holders of 


W. R. RENSHAW & 60., 


Phoenix Works, Stoke-on-Trent. 7. 


ROLLING STOCK 


of every description for Home and Foreign Railways 
See Iuatrated Advt, last atid next week. 205 


TURNER, Kup. 


Manufacturers of all tions of 


IRON & WOOD FRAME WAGONS 


For Home, Hens Cee Railways. 
I 

ani PERMAN "a Lf WAL i pm ‘ER be Tippiie, 

Mievators, Structural descriptions. 
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1 DREDGING PLANT. 


MEDALS—London, Paris and Glasgow Exhibitions. 
Bow and Stern Well Bucket Hopper and Barge Loading Dredgers. 


Jone 26, 1908 

















ER AFFONSO PENNA. 
OF “DRED DGING TOA 
ee. DEPTH OF ee eer 









SUCTION PUMP DREDGERS 


To discharge into their own hoppers, into barges alongside, or ashore through floating pipes. 


GOLD RECOVERING DREDGERS. 
Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tug Steamers, &c. 
New Buckets, Links, Pins, Gearing, &c., supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 


Shipbuilders & Emdineers, PAISLEY, N.B. 
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2 ‘ LONDON OFFICE - - - 9, FENCHURCH AVENUE. 
— s 
WAKEFIELD’S "'.. cceo ent 





LUBRICATORS 


for Locomotives and 
Stationary Engines. 
lto 10 feeds. Capacity : 
4 pint to 2 gallons. 


Absolute uniformity 
of fecd. 





Hot water 
CYLINDRICAL 
TANK 












IN USE ON 
EVERY RAILWAY 
IN GREAT BRITAIN. 











: FITZROY WORKS Petetied of over 
35210 354 Euston R® ne w rid. 
JON DON, 






Mechanical Type with or without Sight-feeds for Super- 
heated or Saturated Steani. 


Condensation Sight-feed Type with Auxiliary Feed. 


WROUGHT IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 
GALVANISED OR UNGALVANISED, UNDERTAKEN. alah 























The NEW MECHANICAL 


WOOD-WORKER 


(Patent) 


The Gandy Belt Manufacturing Co., Ld 
SEACOMBE, CHESHIRE, ENGLAND. 


Tare the original makers of the “ GANDY,” 
Belt, and a-e 


pain SHOPS, © 


WADKIN & CO., 
North Evington Eng. Works, LEICESTER. 
See Illus. Advt. every third week. 

















i A Ww GUARUS, BENCHES, 
SHARPENERS. 
NEW PATENT SAFETY CIRCULAR 
PLANER CUTTER BLOCK, 

Tested snd Adopted by Engine ring Firms, Timber 
Merchants. Carriage and Wagon Builde-s, Governments, 
Corporations, Railway Companies, 4c., with greatest 
possible satisfaction. Also Safety Circula- Cutter Block 


FIREWOOD and FIRELIGHTERS. 
Glover’s Patent Machinery makes 
CHIPS and SAWOUST BRIQUETTES. 


M. GLOVER & CO., Patentees, LEEDS. 















For VEN! ae 
intra 
‘AUGHT, 
DRYING Otc. 


SHEET STEEL AIR DUCTS, 2125 


Tue Lopeée 
IGNITION. 


FOR GAS AND 
THIS 1S A LODGE IGNITER. OIL ENGINES. 


Invented by SIR OLIVER LODGE. 














““Qwing to the intensity and heat of the spark produced, more perfect 
ignition is obtained than is possible by any other means. Wea er 
mixtures can be ignited, and the spark is not affected by the presence 


of soot, oil or water in its path. The timing of the ignition is perfect. 





Messrs. ERHARDT & SEHMER, the well-known large gas engine builders, have now 
secured the SOLE AGENCY IN GERMANY for the LODGE IGNITION. 





Apply Telegrams—IGNITER, BIRMINGHAM. 


LODGE BROS. & CO., ™* <rerer, BIRMINGHAM. 








PREMIER MFG. AND ENG. CO., 


Mawneys Road, ROMFORD. 








When ordering a new engine always specify ‘‘LODGE IGNITION,” instead of 
Magneto Ignition. It is simpler, more economical, and most efficient. Q557 





i\fa —— term con Stitched Cotton Belting, 





SOLE PROPRIETORS 


of the words “GANDY,” “GANDY BELT,” 
“THE GANDY BELT,” which are Regis- 
tered Trade Marks in this and other 
countries. 

it has come to the knowledge of the 
Company that various makes of Stitched 
Cotton Belting, painted red (in imitation 
o Shetred, are being sold as GANDY 

BELTING, 

Tnere is but one “GAN"Y” Belt. It is not 


inted or red, is a particular 
ing onset by the above Company, who 
heid the original Letters Patent oa out 
by its founder, the late Maurice Gandy. 
Purchasers — warned — a the 
Belting they buy bears the —_— “THE 
GANDY BELT, - SEACOMBE, ENGLAND. 
abave few feet, they are not buying the 
a 
T_E GANDY BELT MANUFACTURING CO., 
i hereby give mages that they will take 
Proceedings st any Ss in- 
fringing their rignts in respect of their 
Trade Name or their Trade Marks, or who 
supply spurious Belting in response to 
orders for GANDY BELTING. 





Prices and Samples on application to the Company, 
at their Sole Factory, 
SEACOMBE, CHESHIRE, ENGLAND. 
BRANCHES — London, Birmingham, Man- 
chester, Glasgow, Bradford, Bristol, 
Nottingham, Newcastle, Belfast, oand 

Johannesburg. 


























MADE WITH 
3 STYLES 
OF CONNECTIONS 

AND IN 


16 SIZES. 


SPECIAL PATTERNS for very LOW & HIGH PRESSURES. 
Also for Automobiles and Steam Wagons. 











W. H. WILLGOX & GO., LTD., 


23, Southwark Street, LONDON. 


Its AUTOMATIC and RE-STARTING qualities place it 
the Best Boiler Feeder extant. 
fact that most of the leading 


This is confirmed by the 


ENGINEERS 
AND BOILERMAKERS. 


are fitting them in large numbers 
and continually repeat their ord rs 
for quantities. 


425,000 IN USE. 





X-L_ EJECTOR. 














Works: CARDIFF. 


LANG’S LAY WIRE ROPE 


MANUFACTURED BY 


GEORGE ELLIOT & CO., Lid., 
Office: 16, Great George Street, Westminster, London. 





Lang’s Lay Wire Rope, patty - orn. J 
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—$———= 
Hulburd’s Patent 


VERTICAL BOILERS BOILER MAKER FOUR-SIDED 


In Stock to the Trade SS GA U G E G LA SS 
PROTECTOR. 


THE CHEAPEST IN THE_MARKET. 
Absolutely Protects the Driver. 














Gives longer “‘life’’ to gauge glasses through stability of tempera. 
ture, while the perforated dial in back of the protector gives 
clear indication of water level, and prevents any mista - 
an empty for a full glass. 

IT IS DESIGNED TO FIT ANY = 
Over 5000 already supplied. 


The HULBURD ENGIN EERINGC Os 


Contractors to H.M. Government, Brassfounders and Coppersmiths, 


_ 150, ‘LEADENHALL STREET, LONDON, E.C 


king of 





























—— 





THE 


STIRLING BOILER Go, Lo. 


Telegrams—STIRLINICO, LONDON, Telephone—Nos, 559 & 822 Westminster, 
HEAD OFFICE: 


GRANTHAM BOILER CRANK G=) | 2° victors st Westminster, gm 
“A, GRANTHAM. on : ae 


oo é 
BUDENBERG, Ltd. 


Whitworth Street, MANCHESTER. 


77a, Queen Victoria Street, 5, Wellington Street, 
LONDON, E.C. GLASGOW. 

















WIRED GLASS 


PROTECTORS 


FOR WATER GAUGES. 
PATENT WIRED GLASS PROTECTORS 


arranged with a window in front of the glass. 
to allow of a free inspection of the gauge glass 


Sole Agents for JENA “ ROBAX"’ Water Gauge Glasses. 








LARGEST MAKERS IN THE Marine Boiler adapted for Land Work. 
WORLD OF PRESSURE GAUGES CHAIN GRATE STOKERS. 


Also Makers of INDICATORS, COUNTERS, TACHOMETERS, : 
eee F srisig Eine ser'agpoe : SMOKELESS COMBUSTION guaranteed with all classes of 
tee! a ercury Pyrometers an ecorders or 
Superheated Steam, Boiler Flues, ete. fuel. STRONG and SIMPLE construction. 
Nickel-Seated Stop Valves and Spring Safety Valves 
for High Pressures and Superheated Steam. Give HIGH EFFICIENCY & regularity of firing. Work night 

“ PERFECT” RE-STARTING INJECTORS, STEAM TRAPS, : i 
and all other types of Engine and Boiler Fittings. and day without skilled attention. 











Branch Offices: Glasgow, Manchester, Leeds, Newcastle, and Cardift. 




















C. A. PARSONS & Co.’s JUST PUBLISHED. FOURTH EDITION. 
EAMADST Tut PREMIUM SYSTEM or PAYING WAGES 


AM TURBIN i 
Bacon ‘o Bug toi — A Discussion of its Advantages to Employers and Employed, and a full account of 
] castle-on~ ? ° its use, with Examples from Actual Practice. 
4 Leeds, Glasgow, and Cardiff. § One Shilling. a Post free, 1s. 1d, 


OFFICE OF “THE ENGINEER,” 33, NORFOLK STREET, STRAND, LONDON 























TOWERS. 


Over 1500 Towers Supplied. 


iBALCKE & Co.|] . 























Two vegies Natural Drau nate Chimney Cooling Towers, ca bya Clements House, Clements Lane, LONDON, E.C. Tole hone: , 


0 gals., at the Clyde Valley Power Station, Motherwell 
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TA N GYE 3 fig, BIRMINGHAM, 


“‘Girder”’ 
Steam Engine. 


USS 








LARGEST MAKERS OF CAST IRON TANKS 


BRANCH OFFICES: 
6, Great George St., Westminster, LONDON, S.W. 


Grosvenor Buildings, Deansgate, MANCHESTER. 
50a, Lord Street, LIVERPOOL. i 
Moorhead, SHEFFIELD. 





All plates planed full width of 
flanges. 

Tanks of any size supplied and 
erected anywhere. 





DRAWINGS, SPECIFICATIONS, AND 
ESTIMATES GIVEN UPON 


APPLICATION. 





Contractors to the Admiralty, War Department, and 
Crown Agents for the Colonies. 
Telegrams—NEWTON, SHEFFIELD. 174 


NEWTON, CHAMBERS & CO 











IN THE KINGDOM, 











PLENTY & SON, 


LTD. 


Engineers, NEWBURY, ENGLAND. 


Established 1790. 







Telegraphic Address—PLENTY, NEWBURY. 


Contractors to the Admiralty, War Office, Crown Agents 
for the Colonies, India Office, Trinity Board, Customs 
House, and various Foreign and Colonial Governments. 





MAKERS OF ALL CLASSES OF 


ENGINES AND BOILERS 


For Small Steamers, Yachts, 


Tugs, Launches, Torpedo Boats, 


Hopper Barges, &c. 


WATER-TUBE BOILERS 


Of ‘‘ Mumford,’” “ Thornycroft,” Yarrow,” 
and other Types. 


ENGINES FOR ELECTRIC LIGHTING. 





E1598 



























itd., THORNCLIFFE 
ay IRONWORKS, near 


SHEFFIELD. 
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ALF RED HERBERT, Ld., 
COVENTRY. 








Patent HEXAGON TURRET LATHES, | 


1908 Pattern now in Stock for 
Immediate Delivery. 

Many new features, which greatly 
Increase output. 








ag *f ay = cue 
5 ath =) ait Haz "a 
a8 oF atte TEESE 


WH EELS & AXLES 


FOR ALL TYPES OF 


LOCOMOTIVES, CARRIAGES, 
WAGONS & TRAMCARS, 


TO ANY SPECIFICATION. 


JOHN BAKER & 00... si = bn . 


ROTHERHAM. 


[LONDON OFFICE: 8S Laurence Pountney Hill, E.C. Telep 
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FIELD’S PATENT oun ten Loooan: 


BOILERS & TUBES. 


TUBES applicable to nearly every kind of 
Boiler, and give increased heating surface of most 
valuable kind. 


LIGHT, SAFE, 
EASY TO CLEAN, 
AND ECONOMICAL. 


FoRse LENT - FREE. 


PLEASE NOTE ‘CHANGE OF 
ADDRESS. 


LEWIS OLRICK i 60. 


Engineers, 28, VICTORIA STREET, LONDON, S.W. 


pull Telephone— 


5782 WESTMINSTER. 























ELECTRIC 
CRANES, 
TRAVELLERS, 





WINCHES, 







&e. &e. 


STEAM 
CRANES. 


GRABS, 


CONCRETE 
MIXERS, 


&e. Re. % 















Fig- 1025, 
Electric Baggage Crane, with S. and P. patented Free Barrel, 
on s.s. Mauretania. 


STOTHERT & PITT, 


BATH. Pee 














Simpson, 
Strickland 


AND CO., LTD., 


DARTMOUTH, 


England. 


STEAMSHIP TENDERS, LIGHT DRAUGHT VESSELS & LAUNCHES 


of every description. M18 
LJUNGSTROM CONDENSERS SAVE WEIGHT AND SPACE. 

















GEORGE JONES, LTD. 


Lionel St., BIRMINGHAM. 


Telephone 1003. 





Tel. Address: ROLLING. 





_ AND 


ROLLING MILLS for all METALS 





TRAVERSERS, 








If Je N= 
CHURCH ST. 66 


8 No. 


is the address of RICHARD KLINGER & Co. 


Makers of KLINGER’S PATENT REFLEX WATER GAUGE. Sole 


manufacturers of Mleyget ” the universal jointing material. 
Ghe Evening Reverie. 


When that quiet moment 


steals over you—that moment when you brood over the 
worries of the day—you will remember that McScotch, 
your engineer, had to renew those steam joints again 
to-day, although they were only done last week; ihat the 
cost of working your boilers is not any the less on 
account of the same gentleman’s constant requisitions for 
more gauge glasses, coupled on this occasion with the 
remark that “th’ mon Smith hae a wee cut frae th’ broken 
glass,” which may: mean something in the way of compen- 
sation; that in short, the bill for upkeep is increasing 
with unpleasant rapidity. 


Then it is 
that the chances are that this reminder will not be at your 
elbow, and that is why we say ‘‘Fenchurch Street, 
Klinger & Co.""—“Kliagcr & Co., Fenchurch Street,” 


























Get it into your memory, make an association of ideas of it, for the 





end of your steam troubles is HERE. 


If you drop us a postcard now you won’t need to bother 
your memory for long. 

























Condensing Plants, Feed Water Heaters, 
Water Cooling Towers, &c. 


FOR ALL. DUTIES. 


Full particulars sent upon receipt of requirements. 
WHEELER CONDENSER -and ENGINEERING CO., 
2-3, Norfolk Street, Strand, London, W.C. Y624 


Telegrams—SusranD, LoNpDoN. 








Telephone—6889 GERRARD. 











oul we 





THE BLACKSTONE 
OIL ENGINE. 


Portable Type, 2 to 26 


Stationary Type, 2 to 75 B.H.P. B.H.P, 





UT : a 


FROM PHOTO. OF 14 B.H.P. ENGINE, 
Works with Ordinary Lamp Oil, Petrol, or Alcohol. Starts in 4 minutes. 
No Lamp required except for starting, No external Flame when working. 
Telegrams—Blackstones, Stamford. Telephone—No.1 Nat. Codes used—Lieber’s, Al, A BC (4th and 5th Editions) 
ESTIMATES AND FULL PARTICULARS POST FREE. A1955 © 


BLACKSTONE & CoO., Ltd. STAMFORD, Eng. 


London Offices and Showrooms—81, canmeen oTeeey, E.c. 
Telephone—No. 3144 Central. rene sem a verge 


Adelaide—61 Hindley Street. Alexandria—Rue de la Gare na y—Ballard- Ri Cairo— 
Rue Bab-el-Hadeed. icutta—99, Clive Street. Christchurch, N. 2 asath Belt ~ TY Macyrie Place, 
_ Toronto—14-16, King Street "East. Geraldton, W.A.—Marine Terrace, and & 
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Electric Overhead Cranes, 
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\ i 





Electric Jib Cranes, 





Electric Capstans, 
Electric Winches & Hauling Gear, 


Telegrams: BROADBENT, HUDDERSFIELD. Telephones: Nos. 102 & 100i, HUDDERSFIELD. 


























SEND FOR OUR NEW SIXTY-PAGE CATALOGUE. 





THOMAS BROADBENT & SONS, LTD., 


Central Iron Works, 


mu YD DER SsE1E LD. 





LONDON OFFICE: SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, E.C. Telegrams : SYPHONIA, London. 
GLASGOW OFFICE: 74, YORK STREET, GLASGOW. je TARGET, Glasgow. B25 
NEWCASTLE OFFICE: 13, MOSLEY STREET, NEWCASTLE-ON-TYNE. 3 CRANES, Newcastle-on-Tyne. * 


- —— ~ . 
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CAMMELL LAIRD« CL 
STEEL MANUFACTUKERS SHIPRUILDERS& ENGINEERS. 


HEAD OFFICE: csaedoalaae » , VICTORIA ST., SW. 
CYEMGPS WORKS, OSS 


DERWENT IRON and STEEL WORKS, Workington. 


LOWTHER IRON WORKS, Workington. 
SOLWAY IRON WORKS, Maryport. 
NEW OAKS COLLIERIES, near Barnsley. 
e CLYNE VALLEY COLLIERY, Swansea. 


SHIPYARD and ENGINEERING WORKS, Birkenhead. 


+ HL inn 


jl - 


WEIGHT 17 rons 12 ew1 
BODY anp PINS 18 DIA 
PA oe O82 50 eS (THROW ) 
For 10,000 THP ENGINES’. 


CRANK AND STRAIGHT, HOLLOW AND 
SOLID SHAFTING for all purposes. 
TYRES, AXLES, SPRINGS, BUFFERS. 


(CYCLONES HIGH SPEED STEEL ‘A R D ) SELF-HARDENING STEEL 


for High Speeds and Heavy Cuts. for Turning Brake Hardened Tyres, &. 


WARSHIPS, CRUISERS, DESTROYERS, 
PASSENGER. STEAMERS AND CARGO BOATS, 
-ARMOUR PLATES AND’ PROJECTILES; = 
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(TWEDDELL’S SYSTEM.) ESTABLISHED | 
40 YEARS. 


RAILWAY WHEEL 
MAKING PLANTS. 


WHEEL BOSSING, SPOKE BENDING, 
GLUT TING. 














PRESSES FOR PUTTING ON AND TAKING OFF. 





FIELDING & PLATT, LTD., 


GLOUCESTER, England. 


A1830 


PLANTS— 























THE HUNSLET ENGINE CO,, 


LIMITED, 


LEEDS. 


Makers of 


Locomotive 
Engines | 


ADAPTED TO EVERY VARIETY 
OF WORK & GAUGE. 


Designs and Specifications supplied 
or worked to. 
Quotations and Specifications on | 
application. 























qe le phic fasion. lente. 
slephones 0, 3434 tinchasive). 


GREEN’ S UNDERTYPE ENGINES AND BOILERS 


Vertical, Cornish and Locomotive Boilers. 

















ESTIMATES SUPPLIED FOR LOCO. ENGINE AND BOILER REPAIRS. 
Prices and specifications on application. 


THOMAS GREEN & SON, LTD. 


Smitha, LEEDS. "” S0%0i'Se, LONDON, S.E. 








ee 
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= LONDON EMERY WORKS CO., 


Contractors to H.M. War Office 





MODERN MOULDING 
EMERY GRINDING MACHINES AND 
ae OTHER FOUNDRY 
EMERY WHEELS. _ lal 





Atlas” Emery Cloth, 
Glass & Flint Paper. 


Lonpon 
W1898 


Telegrams—Naxivm, 


PARK, TOTTENHAM, N. 


GARDNER OIL, GAS & 
SPIRIT ENGINES. 


L. GARDNER & SONS, 1d., Barton Hall Engine Works, PATRICROFT, MANCHESTER 


Telegrams—THEOREM, PATRICROFT. Telephone—No. 48 Eccuzs. X1621 
ueen Wictoria Street. 

oO, South Castile Street. 
Bothwell Street. 








LASGOW: 45. 








Large stock of sizes up to 2fin. 
eapacity for Continuous or 
Alternating Current. 


Our Expert will eall by appointment 
on firms interested with a drill 
for demonstration, 


ASK FOR LIST Bi4a. 


SCHUCHARDT & SGHUTTE, 


Machine Tool Makers and Exporters, 
34, VICTORIA STREET, 


LONDON, S.W. 











=~ FUEL ECONOMISERS 


(Standard Size). 


| Clay Cross 
Company, 


j Clay Cross, 
) Nr. Chesterfield. 


Telegrams—JAackson, CLAYCROSS. 


Established 1837. 
01500 

















Nat. Tel.—-No. 62. Telegrams—WOODCRAFT, PRESTON. 


SEMI-AUTO PATTERN:-MAKER 


UNIVERSAL WOOD MILLING MACHINE. 


Cheap, Accurate Production of Special Wrot Woodwork. 
REDUCES HAND LABOUR COSTS 70% to 90%. 


Gear Driven Cutter Spindle, 
dropped below arm. 


Rising Arm with Power and Mi- 
crometer Feeds. 


Universal Turret Head. 


Motor or Single Continuous Belt 
Drive. 


No Countershaft. 


Rigid Work table of fixed height, 
fitled with Graduated Scales 
and Adjustable Stops to Com- 
pound Slides and Circular 
Motion. 


Overhang of Cutter Spindle, 4ft. 
Rise of Cutter above Face of 
Work table, 2ft. 2in. 





PM. tt Tie sya oF ~ 


\ Ge Sane (Bie aot 


PATTERN- MAKING “MACHINE 


Head Offiéés : 18, Bairstow Street, PRESTON. 
British Agents—CHARLES CHURCHILL & Co., Ltd., 





DL 








Registerea Trade Mark. 


A FULLY-EQUIPPED 


REPAIR SHOP 


NOW OPEN 


FOR 


Repairs of every Description 


210,, BOW ROAD, LONDON, E. 





ESTIMATES for WORK and ILLUSTRATED PAMPHLET 
FREE OF CHARGE upon application to 


, THERMIT LIMITED, 








LONDON, . GLASGOW, MANCHESTER, BIRMINGHAM, NEWCASTLE. 


Be 27, MARTINS LANE, m8 
Teleceams, CANNON STREET, E.C, 


FuLMi., LONDON,’ 
















































LIMITED, 
Sherbourne Street, MANCHESTER. 
Telegraphic Address—‘ Britannia, Manchester.” 
sae eeATAS 529, 


Specialists in 
MILLING MACHINERY 


ORDNANCE, TURBINE, MOTOR CAR 
& GENERAL ENGINEERING WORK. 









SLOTTING, 
DRILLING, 
Progress BORING MACHINES. 


Stock J14 














}}_ STEAM TURBINE-DRIVEN WASTE CLEANING 
MACHINE. 


Telephone 
919 VICTORIA 


Telegrams: 
" PALINDA, 


~ WATER-DRIVEN PROPELLER FAN. 





LONGON,"* 


STEAM TURBINE DRIVEN 
PROPELLER FAN 


STEAM TURBINE. 


MICHAEL PAL & Co. 


PARLIAMENT MANSIONS, 
VICTORIA ST., 
LONDON. 


Engineers. 














Descriptive Catalogue 
on epplication. 
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WY MUIR & C2||I 





ROTARY PUMP 






























STEAM TURBINE-ORIVEN BLOWER, 

















ani 















Turner Bridge Works, BOLTON. 
HIGH-SPEED. LATHES 


YP HEAWYWY CuTs. 
See Advertisement alternate weeks. 


DAVIES & METCALFE, 


MANCHESTER. Luurrsp. 
‘SPECIALITIES. 
INJECTOR S.. 
ALL CLASSES. 

Illustrated Advertisement last and next a" 








THOS. RYDER & SON, 





W. H-SPENCER & CO. 


i HITCHIN, HERTS. 


HOPWOOD 


WATER-TUBE 


AND 


VERTICAL 
CROSS-TUBE 


BOILERS 


Y¥8 


AIR 
RECEIVERS. 


GGIN’S PATENT 


EVAPORATORS, HEATERS 
FILTERS, CONDENSERS, 


AND pe: 












Distilling Plants for‘ & Shore Use. 
The Liverpool Engineering: denser Co., Lid., 
runswick Dock, LIVERPOOL. 


Londor Office—-50, Fenchurch Street, re C 


BRUCE & STILL, LTD. 
49, Sefton Street, LIVERPOOL, 
Constructional Engineers and Contractors. 
Iron and Timber Buildings, Roofs, Bridges, Girders, an 


other constructional work. 
Contractors to H.M. Government. Q501 


See our illustrated advertisement previous and next issues. 


“SPLIT GRIP” 


COLLAR TRIER’S 














PATENT. 


As USEFUL as the 
SPLIT PULLEY. 


IN HALVES. 


NO Set Screw to 
cause Accidents 






Grips like a Vice. 






Fixed or 
Removed without 
Disturbance. 
H501 

Sole Makers, 


TRIER Bros. 





iBritannia Works, 
DER BY. 


ANDY. HANDYSIDE & G® Lro. 


Bridges, Roofs, and Structural Steelwork. 


Managing Director 
A. BUCHANAN, M.1.C.E. 


| 104, Queen Victoria St. 
LONDON. 














EDWARD MERCER 








ks, Hollinwood, near Manchester, 
Speciality: 
BRIGHT SHAPED 


ay) HEXAGON NUTS 


Which for high quality, 
finish, and lowness a price 
are unequalied. Guarantee 
accurate to Whitworth’s 
pe nae ne a rices and sa . 
prewcs plication. As su 

to Oe ’ernment. sat, W1865 








~ 
NO ZINC, 


Grover 


BRITANNIA 
Wharf Road, 


SIMPLEX” LEAD 


Any quantity supplied. 
Millions of superficial feet in 
use on thousands of structures. 


Engineers, &., Ld. 


LONDON, N 
Write for Illustrations Teptinseniale and full a 
t free) 


GLAZING 


For Roofs, Skylights, 
Horticultural Work 
No Special Contract required. 
IRON OR PUTTY USED, 










& Co. : 


WORKS, 
City Road, 








High- 
NI class 











J. BUTLER & CO, 


Victoria Ironworks, HALIFAX. 


MACHINE TOOL MAKERS. 


Belegraphic Address—Burier, HaAuirax, Oa 













Estrasiisuep 1870. 























1, Great George Street, WESTMINSTER, LONDON. 


SHIPYARD MACHINE 





GLASGOW. 


TOOLS. 










Clyde Engine Works, 
CARDONALD, 





























gm29 
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“JOHN LYSAGHT, umitep. 


BRISTOL, NEWPORT won., WOLVERHAMPTON, LONDON. 





Engineering Workshop, lCOft. long, 5Oft. span, designed and constructed Ly o— Lysaght, Limited. 


BRIDGES, GIRDERS, ROOFS, BUILDINGS. 


Chief Offices—ST. ot ie IRONWORKS, aaa 1700 London pe Sp GRACECHURCH ST., E.C. 











| PRODUCERS = 


er 


mAN ac? 


5 


PAXMAN GAS ENGINE, as einilli for Central Station Electric Light Works, for direct coupling to dynamo. 


DAVEY, PAXMAN & Co., Ld. 


*COLCH ESTER, Ena ano. zs 


Telegraphic and Cable Address—‘* PAXMAN, COLCHESTER.” London Office: 78, QUEEN VICTORIA STREET, E.C. 
Cc 
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The“Ruston’ Steam Navwvies 


Made in 5 different sizes and types. 


New and Improved Designs. Exceptionally Efficient and Strong. 
WRITE FOR PARTICULARS OF OUR 1908 MACHINES. 











Illustration showing 
The “RUSTON” 
No. 10 STEAM NAVVY. 


SOLE. MAKERS: 


RUSTON, PROCTOR & Co.. Ltd., 


LINCOLN, ey i and 46, Queen Victoria Street, London, E.C. 








THOS. FIRTH & SONS, 


LIMITED, 


SHEFFIELD. 


London Office - 8, The Sanctuary, WESTMINSTER, S.W. 


NICKEL & SPECIAL STEELS 


of High Elasticity and Tenacity for Turbine and 
High-Speed Engines, Motors, &c. 








CONTRACTORS TO THE BRITISH ADMIRALTY, WAR OFFICE, INDIA 
OFFICE, COLONIAL AND FOREIGN GOVERNMENTS. 


Telegrams: Firth, Sheffield; Mesmeric, London. Telephones: 3230 to 3235 Sheffield; 631 Westminster. 


X1751 
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LATEST AW Telegrams and Cables— 
Pumping, London. 
Steampump, London. 



















Bordeaux Exhibition, 1907, 
Grand Prix. 

Milan International Exhibi- 

tion (British Section), 1906, 
2 Grand Prix. 





Telephones— 
301, 302 and 303 Bank. 

















Worthington Cross Compound Two Stage Rolling Mill Frame Slide Valve ‘Compressor 
with Meyer Steam Valve Gear'and Mechanically Moved Inlet Valves. 


WORTHINGTON 


PUMP COMPANY, LIMITED, 


With which is incorporated the European Business of the Blake and Knowles Steam Pump Works. 


REGISTERED OFFICES: 153, QUEEN YICTORIA STREET, LONDON, E.C., 
And the Principal Towns and Cities throughout the World. 








Every Engineer interested in Compressing. Machinery should secure a copy of our Special Illustrated Compressor Catalogue L510, 
containing 176 pages of important information on the uses of compressed air. ¥1030 


McKENZIE & HOLLAND, me 


Railway signalling of every a al 


POWER SIGNALLING 


carried out in conjunction with 
THE McKENZIE, HOLLAND, & WESTINGHOUSE POWER SIGNAL COMPANY, LTD. 865 


Head Offices: 58, Victoria Street, London, S.W. 


Telegrams : ; Works: Worcester, England, ti nl 


WHEELS 


OF ALL DESCRIPTIONS 


MACHINE MOULDED & MACHINE CUT. 


RAW HIDE & ‘COMPRESSED PAPER PINIONS. 


THOUSANDS OF MODELS ‘to Select from. 
URGENT BREAKDOWN WHEELS a Speciality 


Quotations and all information freely given. 


URQUHART, LINDSAY «CO., Ld., Blackness Foundry, Dundee 
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DICK, KERR & CO., Lr. 


LONDON, PRESTON, & KILMARNOCK. 
Industrial Motors 
for All Purposes. 











Motors from 5 to 50 h.p. in stock. 





The accompanying illustration shows two 


75 H.P. D.C. Motors operating Brick Plant 
at Brodsworth Main Colliery. 











83 inch Centre High-Speed, 
Sliding, Surfacing and Screw-Cutting 


LATHES. 


Illustration shows Carron Company’s latest type of Lathe, thoroughly 
up-to-date, embodying in its construction all the most modern features, 
and guaranteed to produce good and true work. Of massive build, 
powerfully geared, and equally suitable for heavy and light work. 





Prices and particulars on application to— 
Engineering 


Showrooms - 53, Oswald ‘Street, Glasgow. Carron Company, Department, CARRON, STIRLINGSHIRE. i 














- PLATES 


FOR 
BOILERS, 
SHIPS, 
BRIDGES, 
ae 


From iin. to Gin. thick. 


TO ALL SURVEYS. 


SPECIALITY. 


Soft Welding and Flanging Plates for Furnaces 
and other Purposes. 





On Admiralty and Board of Trate Lists. 


Stewarts and Lloyds, ttd., 41, Oswald Street, GLASGOW. 


J. TOMEY & SONS, ... 


“eEUREHRA 


: — << 
PATENT Telegraphic 
TELEScoPic | |BIE| Address— 

! Established ‘“TOMEY, 

GAUGE ‘malt | 1853. ASTON,”’ 
GLASS : , BIRMING- 

hi i ! HAM. 











PROTECTORS. 
Supplied for nearly half a century to the principal Railway and Steamship Companies and Engineering Firms of the world, and adopted 


in His Majesty’s and principal Foreign Navies of the world. 
Also Patentees and Makers of the Enamelied and Red Stripe Gauge Glasses and the New S.H.P. Gauge Glass, 


and Glass Tubing of every description. 


Heed CATHERINE STREET, ASTON, BIRMINGHAM. 


Offices— 
LONDON WAREHOUSE & SHOWROOMS—98, HATTON GARDEN &.C W1895 








Circular Pattern, Square Pattern. 
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The economy of this machine is 
not confined to one special class of 
work, nor to the production of 
hundreds of duplicate pieces; as few 


as 6 or 8 pieces can be turned out at 


HARTNESS 
Cross-Sliding Head Turret Lathe. 


An all-around machine for an 


all-around Engineering Works. 


yn 





There is no waiting for special tools 
when a new line of work comes in. 

Does chuck work as well as work 
from the bar. 

All changes of speed and feed are 
instantly obtainable. 









The cross feed has ten stops, and 
the turret twelve stops. 


a profit otherwise unattainabie. 


The fact that more than one opera- ¥ Toesret tums automatically bad i = 
, tion required, skipping other positions. 
tion can be completed at one station F 

Turning tools do not overhang. 


of the turret is an advantage made There are other special features of 


possible by the Cross-sliding head. which we shall be glad to tell you. 





Jones and Lamson Machine Company, 
‘Jubilee Buildings,’’ 97, Queen Victoria St., LONDON. 





Scotland—Messrs. P. & W. Maclellan, GLASGOW. p24 


(copYRiGHT) 
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BABCOCK: WILCOX Lo. 


PATENT. 


WATER-TUBE BOILERS 


Over 6,800,000 u.P. Over 1,400,000 n.P. 
Land-type Installed. Marine-type Installed. 


Manufacture ALL BOILER HOUSE ACCESSORIES. 





























Telegrams— 
BABCOCK, LONDON. 
Telephone Nos.— 
5540 HOLBORN 
(4 Lines). 








Estimates Free. Send for Catalogues 























BABCOCK & WILCOX also 





SEE OUR EXHIBIT at the FRANCO-BRITISH EXHIBITION, 
STAND 620, MACHINERY HALL, and in the BOILER HOUSE. 





Head Offices: 


Orie. House, Farrincpon St., LONDON, E.C. 


Works: RENFREW, SCOTLAND. Asis 








Babcock & Wilcox Land Babcock & Wilcox Marine Boiler. 


A. F. CRAIG & CO., LTD., 


Engineers, lronfounders, & Boilermakers, 


CALEDONIA ENGINE WORKS, 


PAISLEY, SCOTLAND. 


London Office— 
30, GREAT ST. HELENS. 





Boiler fitted with Integral Superheater 























« 


Telegrams—CRAIG, PAISLEY. 


Codes used: McNeill’s Mining and ABC (5th Edition). 








MAKERS OF 


SUGAR MACHINERY 


OF EYWERY DESCRIPTION. saa? 











82in. x 66in, MILL, with Improved CANE CRUSHER, 
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The HEART of the 


HELE-SHAW 


PATENT MULTIPLE -DiISc 


aWTe + 
it | 





G 





















HE pack of HELESHAW 
V-grooved Twin Plates running 
in Oil Bath in enclosed case, 

revolutionises all older types of clutches. 

Deliberately designed for long-period, 
as well as intermittent slipping, under the 
most trying conditions of wear and strain, 
the HELE-SHAW Clutch is proving 
successful in all forms of industrial appli- 
cations from | to 2000 h.p. for high and 
low speeds. 

HELE-SHAW Features include :— 
Ease of control, progressive pick-up, 
flexibility, perfect balance, simplicity, and 
proved durability. 

Recent Applications: 


GAS AND STEAM ENGINES 
ELECTRIC MOTORS 
PULLEYS, COUPLINGS 
MACHINE TOOL DRIVES 
* HOISTING DRUMS, Etc 
Particulars Gladly Supplied 


BRITISH HELE-SHAW 
Patent Clutch Co., Ltd. 
Chatham St., LIVERPOOL 





WEBB & SON, 


and Gaiter Leather Dressers, 


LEATHER & WOOL 6 Se 





AWARDED. 


Price Lists axp Tzams on ApPLicaTion. 


The Vacuum Brake Co., 


32, QUEEN VICTORIA STREET, Ltd., 
LONDON, E.C. 


Telephone—5534 Bank.  Telegrams—So.vtion, Lonpon. 
A BC and Al Codes used. Z92 


For Large Advt. see Last and Next Week. 


POP 


SAFETY 


WATER 
RELIEF 


Valves. 


Se ee «No. 16 a illustrated 
. for 
MARINE PURPOSES. 


Special VALVES for MOTOR CARS. 


Send for our List 9A, post free. Lé2 


ASHTON VALVE CO. 


(HOBDELL, WAY & CO., LTD.) 
124-5, Minories, LONDON, E.C. 














| 
| 
] 





Dns 





ALL LATEST 
IMPROVEMENTs, 


DRIVEN BY ONE BELT. 


Telegrams: 
WILKINSONS, 
ENGINEERS, 
KEIGHLEY. 


ENTIRELY AUTOMATIC RACK CUTTER 





Other Special and Genera) 
MODERN 


LABOUR. 
SAVING 


<0 TOOLS 
er IN STOCK AND 


PROGRESS. 





Prices and Particulars 
on Application. 


Nat. Tel.: 
10 Y KEIGHLEY. 


SS Qa 


OT ie lit Mite Bs 7 LARGE STOCK. 


G. WILKINSON & SONS, KEIGHLEY. 


A= a oe EE 
"eam The basis of Economy LE, | 




























in Shop practice 
depends on economical 


GRINDING 


RBORUNDU 





















/ 
\ 








WHEELS 


ARE GUARANTEED TO SHOW 
ECONOMICAL RESULTS. 
* WORK LONGER.” “CUT FASTER.” ‘ 


THE CARBORUNDUM COMPANY, 
29. Clifton Street,’ Finsbury Square, 
== LONDON, £.C.=——— 


Rt SS et ed et a et 


DE BERGUE & CO. 


Limited. 
Strangeways lronworks, 


MANCHESTER. 























Punching and Shearing Machines. 
Automatic Multiple Punching Machines. 
Plate Shearing Machines. 

Pneumatic Rivetting Machines. 

Air Compressors. 

Radial Drills for Girder Work. 
Rivet-making Machines. 

Straightening and Bending Machines. 
Plate Edge Planing Machines. 

Plate Bending Rolls. 
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GIRDERS. BRIDGES. ROOFS. 





Sunn 26, 1908 THE ENGINEER 














SB EanNNIS 
BOILER-HOUSE PLANT 


INCLUDES 


BENNIS STOKERS AND COMPRESSED AIR FURNACES, 
BENNIS ELEVATORS AND CONVEYORS. 





2 BENNIS 


Stokers & Compressed Air Furnaces are 
applicable to one boiler or many ; to Lancashire 
or Water-tube. 


BENNIS 


Chain-Grate Stokers (Bennis-Miller-Bennett 
patents) are without dumping bars, have halved 
links, and an adjustable air supply. 


BENNIS 


Elevators & Conveyors mean economic 
transport from first delivery to final deposit. 


BENNIS PLANT 


ENSURES 
(1) Cheap Steam, 
(2) Low Fuel Costs, , 
(3) Highest Evaporative Duty, 
(4) Smokelessness, 
a : (5) Minimum Costs of Transport, and 
General Economic Success. 





BENNIS Chain Grate (new Patents). 


BENNIS GUARANTEES the Buyers SPECIFIC RESULTS. 


DL SsENNIS & C0., Ld., Little Hulton, BOLTON. 


London Office: 28, VICTORIA STREET, S.W. 1669 











JONMN OAKEY & Sons, 


MANUFACTURERS OF LIMITED. 


GENUINE EMERY, TAPE 
EMERY CLOTH, ‘rr “ 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND CORUNDUM DISCS 


N.B.—All Papers and Cloths are supplied in Rolls, Of CLOTH & PAPER, for all DISC GRINDING & POLISHING MACHINES. 


Bands, Discs, Strips, and Sheets of almost any 





{ EMERY 
| CORUNDUM 
( 





jon fae pte receipt o' con H38 i M ERY W HH & ELS 
WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 








RE CG: 


C CAT FERS 


se LCIBRIC Ne . 


THE LC DARD MACHINE C CREASE 


PATENT ‘Fell TALE , LOC 
UNBREAKABLE STAUFFER L 


S -— = Pe 
KER RIIER 12RQ 2. | 


ae “~CAMBERWELL LONDON: 


LOCKED 
\ 


UBRI 


ODUCT 


CUMBERLAND WORKS 
OFFICE 1GREAT GEORCE STREET WESTMINSTER 


THE MOTHERWELL BRIDGE CO., L?. 


MOTHERWELL, N.B. 














National Telephone—No. 40. 


DOCK GATES 


AND SIMILAR 


STRUCTURAL WORK. 


Telegraphic Address—BRIDGE. 





BRIDGES, ROOFS, 


PIERS, TANKS. 











HYDRAULIC PRESSED FLOORING A SPECIALITY 








4000 Candle-Power. 


For Engineers, Contractors, 
ks, Railways, &c. 


Over 18,000 Sold. 


Adopted by 26 Governmente. 
Supplied to 500 British and 
Foreign Railways, and all 

ing Firms. os 










No. 0.—500 Candles, hand 3 

No. 1.—1500 Candles, han pore with No. 2 
size burner for Tar Oi 

No. 2.—1500 or 2000 Candles, useful and portable 


pees 
No. 3. —2500° 6 or ‘andles, Manchester Ship 
Canal Ps Pattern ia 
Candles, a most “powerful 
amp £17 15 0 
Burn Kerosene or Petroleum in Foreign’ Countries ; in 
Great Britain our Special Wells Oil is supplied. 
LLS’ “UNBREAKABLE” 


LAMPS & OIL FEEDERS. 


___ OVER TWO MILLION SOLD. 


HORIZONT. AL 


OIL FEEDERS. 
With Valves & Brass To 
No.0, 4 pint, 27s. per oz. 
No.1, 4 pint, 30s. _,, 
No. la, 2 pint, 33s._—sé,, 
No. 3a, 1 pint, New Improved Pattern Handle at Top, 
458. per doz. No. 3s, 14 pints, 546. per doz. 
Also made without Valve. Also made without Filler 


Wells’ Engineers’ Hand Lamps 


For Kerosene, Petroleum, or Paraffin. 


Over 100,000 Sold of this 
Pattern alone. 
No. 4, 4 pint, 18s, per dozen. 
No. 4a, 7 pint, 27s. ” 


MOULDERS’ LAMP. 

The shape of this Lamp makes it 
specially suitable for Foundry 
use. It burnsordinary petroleum 
or paraffin. No. 20, with ordin- 
ary burner as illus., 21s. per doz. 
Stuffed with wool for burning 
spirit, with cap and chain, 24s, 
Ftted with solid cast wheel burners, 27s. per, doz. 


e WELLS’ TORCH LAMPS. 
For Sperm, Rape, Colza, or other 
heavy Smokeless Oil. Also used 
for Kerosene. 
4 pint, Hook No. 3, as 
shown, 24s. per doz. 
No. 5a, ? pint, Hook No. 3, as 
shown, 30s. per doz. 
No. 58, 1 pint Hook No. 3, as shown, 36s. per doz* 


WELLS ‘weitiies FILE HANDLE. 


£15 10 0 
£16 10 0 








No. 5, 











Thousands sold. Tang is held by Wooden Plug driven 
into an “Unbreakable” Handle. Split Handles, 
Broken Ferrules and constant expense saved. Wooden 
Plug removable when worn out. Price, No. 1 (small, 
4sin. long), 30s. per gross. 


REMOVABLE BUNG POUR 


Price 6s. 6d. each. 

Made in Gunmetal, 
6d each. 
For Emptying Casks 
without Pump, Tap, 
or Stillage. — 
to and removed from 
any cask instantly. 
All waste and mess 
prevented. More 
rapid in action than 
apump. Will fitany 
ordinary cask . from 
10 to 60 gals. 
KETTLE TORCH LAMPS. 
The Miners’ Favourite. 
Thousands Sold. 
Used exclusively by De Beers, 
Randt Mines, etc. 
Also largely used by 
Contractors, _ Corporations, 
Collieries, etc. 


LARGE FLAMING LIGHT 
No. 18, 3 pints, ljin. wick 
4s. 6d. each. 

No. 28, same shape as above, 
but having two wicks, 6 
pints, 9s, each. 


No. 2 (hin. long), 36s 




















No. 18a. 
Splendid Larp, 
fitted with 2in. 
wick, 5 pints ca- 
pacity, 9s, each. 
Suitable for Sewer- 
age and Drainage 
Work, Steam 
Trawlers, etc. 





woOriO’ TATU 
WELLS’ LATHE CANS. 
These oil drip cans are sup- 
plied with best brass univer- 
sal fittings. Small size, 64in. 
high, Sin. dia., 
Price 4s. 9d. each. 
Large size, 8in. high, by 73in. 
diameter, 


Price 6s. 3d. each. 





LATHE CAN 
i Two sizes. 





A WELLS’ OU GAS GENERATING ‘LAMPS. 

Light from Kerosene or Petroleum without Wick, 

Smoke or smell at less than One Penny per hour. 
Perfect Safety. 

No Explosive Naphtha 















used. 
Thousands Sold. 

Unaffected by wind. 
No. 12, 3 hours, tis. 9d. eadh 
‘a 12a, with tripod, 138.9. ,, 

13, 5 hours, 14s. each 

” 13a, with tripod, — each 
» 14, 7 hours, 16s. each 
ve 144, with tripod, 19s. each 


Extra burners 
for above 2s. 
each. 





Write for Complete Descriptive Price Lists 
giving a large variety of patterns. A1916 


A. C. WELLS & CO.. 


101, Midland Rd., St. Pancras, J ONDON. 





Works: CARNARVON ST., MANCHESTER. ; 
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Double Cylinder Tandem Single-Acting Gas Engines, 200-700 B.H.P. 


PATENT 4-CYL. INVERTED VERTICAL GAS ENGINES, from 110 to 350 B.H.P. 





Engines of all sizes for Gas, Petrol, Oil, and Alcohol, for land and marine purposes, in stock or in progress. 


GAS PLANTS FOR BITUMINOUS COAL, COKE, OR ANTHRACITE. = 











OPENSHAWW, MAN CHESTER. 























MORTON Portable 


PNEUMATIC 


RIVET FURNACE. 


Coke Fuel. 
Great Capacity. 
Most Economical. 


WRITE FOR SPECIAL CIRCULAR. 


PNEUMATIC TOOLS 


OF ALL KINDS. 
COMPLETE NEW CATALOGUE 


UPON APPLICATION, 














MORTON PNEUMATIC. RIVET. FURNACE. 


THE GLOBE PNEUMATIC ENGINEERING CO., LTD., 


150, Queen Victoria Street, LONDON, E.C. 





Contractors to (Newcastle-on-Tyne—J. D. ANDREW, 24, Grainger ( Paris—H. HAMELLE, 21-23, Quai de Valmy. 
Street West. Berlin—ALLGEMEINE PRESSLUFT GESELLSCHAFT 
H.M. ADMIRALTY, Glasgow—EDMISTON, BROWN & CO., 224, St. Milan—DEPOSITO POMPE WORTHINGTON, Via Dante, 4, 
Vincent Street. Liege—J. JOACHIM-RAVEN. 
H.M. WAR OFFICE, Manchester—C. S.=DRAKE, 16, John Dalton St. COLONIAL | St. Petersburg—GREGOIRE —e & CO., Nevsky, 47—1 
HOME Birmingham—G. D. DAUNCEY AND Rotterdam—R, S. STOKVIS & SO 
ccvtodlimaiaianat aumntnta: |, vorench ik SUMMAY OED a oc a Joharinesburg--STURROCK, & CO. Fox Street 
NATAL GOVT.. P ? » 14, Dale Street. AGENCIES: | Tokyo—YONE! SHOTEN, 12, Nichome Cho, Ginza. 
SES Soe Swansea—ATKINSON & CO. Montreal MUSSENS, Ltd. : on ti Pt 
ne kd ney— ANLEY, Australasia Chambers, Martin Place 
Dudley—HARPER, SONS & SEAN, LTD. Wollinton, N.Z.—RILEY. & HOLMES, 145, “ambton Quay 
&c. &e. eeds—GEO. DEPLEDGE & CO., King Street z5 | Bombay—JOHN E. MINNITT, Ltd., 74, Apollo Street. 























“SENTINEL” AIR COMPRESSORS 


Also Steam, Motor and Belt Driven. 

















ONE OF THREE AIR COMPRESSORS, EACH DIRECT DRIVEN BY 500 H.P. GAS ENGINE. 
Combined Output—Half-a-Million Cubic Feet of Free Air to 100 Ibs. per Hour, 
being the equivalent of burning 50 to 80 tons of Coal per day. 





COMPRESSED AIR VERSUS STEAM. 





Some makers of Gas Engines advertise ‘‘20 B.H.P. for a Penny.’’ Such a result opens up many 
new fields for substituting Compressed Air for Steam. 


Fuel cost of 1,000 cubic feet of Compressed Air at 100 Ibs. per 
square inch (based on 20 B.H.P. for a Penny, as above) ~ 1°3d. 





Fuel cost of 1.000 cubic feet of Steam at 100 lbs. per square 
inch, with coal at 10s. per ton, and 7 Ibs. of steam per Ib. 





of coal - (- ~ - ~ - - - - - 2d. 


This shows a saving in favour of Compressed Air of over 30 per cent., and in scattered plants, such as 
Chemical Works, Smithies, Docks, &c., the saving through the elimination of condensation is still greater. 
A further saving up to 30 per cent. may be made by reheating. 





Our years of experience in the use of Compressed Air are at your service. Why not write for our 
Compressor Catalogue for a start? 


ALLEY & MACLELLAN, Lto. 


Sentinel Works, Glasgow. wi 


Wea 
D 
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LAURENCE, SCOTT & CO., Ltd. 


ESTABLISHED 1884. 


MOTORS WITH SCOTT’S PATENT ‘* FLAPPER” BRAKES. APPLIED TO PLATE BENDING ROLLS, 


Norwich, NORFOLK. 








Telegraphic Address—ABBOTT, NEWARK National Telephone No. 34, 


For High-class 


BOILERS 


OF ALL TYPES 
_ AND FOR ALL PRESSURES, 


APPLY TO 


ABBOTT & GO. cvewarw Lo. 


NEWARK-ON-TRENT. 





CONTRACTORS TO THE FLANGED & WELDED WORK 
ADMIRALTY, of every description. 
WAR OFFICE, MOTOR: VAN BOILERS. 
INDIA OFFICE, HYDRO’ CASINGS. 
BOARD OF CUSTOMS, REPAIR FIRE-BOXES. 
CROWN AGENTS, EVAPORATOR SHELLS. 
etc. etc. AIR RECEIVERS, &c. 


A BC CODE. 


CRANES 


OF ALL TYPES. 


WINDING & HAULING 
ENGINES. 


SHEERLEGS, SLIPWAYS. 4 





























ALEX. CHAPLIN & CO., Govan, GLASGOW. 


J 
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INSTALLATION OF CRANES FOR SHIPBUILDING 
Bears bad DALMUIR, N.B. 








SPEGIAL FLtAIUREs: 
EFFECTIVE, ECONOMICAL & RAPID HANDLING OF MATERIALS 
FOR THE CONSTRUCTION OF BATTLESHIPS, &c. 











SHIPYARD EQUIPMENT. * 


Shipbuilding Berths, 
Cantilever Cranes, SY 
Giant Cranes, 


&c. &c. wy 












SPECIALISTS » 








SZ g AMALGAMATION 


JESSOP & APPLEBY 
BROS. 


(LEICESTER & LONDON), LTD, and 
THE GLASGOW ELECTRIC 
CRANE & HOIST CO., LTD., 


with which is incorporated 


THE TEMPERLEY 
TRANSPORTER GOMPANY. 


G1529 



























WORKS: GLASGOW & LEICESTER. 


58, VICTORIA ST., LONDON, S.W. 















ESTABLISHED 1860. 


HUDSWELL, CLARKE & CO. 


RAILWAY FOUNDRY, LEEDS. 








Locomotive 


~ KLIMiItTtTeD 


Engines 


FOR MAIN OR BRANGH RAILWAYS. 


Contractors, lronworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs, and full Specifications on application. 


Telegrams—LOCO, LEEDS. Telephones—NATIONAL 504 & 836. 
Codes—A 1, LIEBER’S; A B O, 4th and 5th Edition. F35a 








ROLLED & PLANISHED STEEL BARS | 


SHAFTING FOR ENGINEERS, 


FOR 





MACHINISTS, AND 


AGRICULTURAL IMPLEMENT MAKERS. 


CARBROOK STEEL WORKS, SHEFFIELD. 

















Standard ~ 5 ie Our 
coe “Booklet E” 
AND fully explains 
Limit . THE 
Limit 
Gauges ¢ 
i auge 
GUARANTEED _ System. 
ACCURACY. a 





Luow. LOEWE sie Ltp., 


Teleg. : “ Loewe, London.” 30-2 (Opp. 109), FARRINGDON RD., LONDON, E.C., also 





Teleph.: 1707 Holborn. 129, TRONGATE, GLASGOW (P. & W. Maclelian, Ltd.) Z192 











Schmidt's Superheating Co, Lid, 


LONDON. 


SCHMIDT SUPERHEATERS ror LOCOMOTIVES. 


Applicable to all types of new and existing locomotives. 





March, 1908, 2750 Locomotives with Schmidt Superheaters. fitted or in course of con- 
struction in England, Germany, America, and other parts of the world. 


INCREASE IN HAULAGE POWER and ECONOMY OF COAL 
and WATER CONSUMPTION. 


—— Patented in all Important Countries. ———— 





Please address enquiries for Great Britain and Colonies to— 
ENGINEERING SUPPLIES, Ltd., 28, Victoria Street, LONDON, S.W, 
and for all other Countries to— D9g1 


WILHELM SCHMIDT, Cassel-Wilhelmshohe, Germany. 
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Bi) REES ~ROTURBO” 


TRADE MARK. PATENT 


SELF REGULATING PUMPS 


HE only true Turbine Pump. Self-Regulation and the Highest Efficiency are obtained by means of a 

Revolving Pressure Drum or Hydraulic Accumulator of large capacity, obviating the necessity 

for the usual delicate Vanes and Cutwaters in the Impeller and fixed casing and overcoming the 
tendency to wear. 





The pressure is extracted from the Pressure Drum by an application of the Venturi Transformer Law, 
converting Pressure to Velocity, and Velocity back to Pressure, part of the Velocity being used for 
Turbine or Self-Propelling Effect, to get Self-Regulation and constant power under all heads. 


COMPARISON OF POWER CURVES} 


A ORDINARY TURBINE PUMP. 
B REES ROTURBO PUMP. 


VOLUME. 
CONSTANT SPEED, VARYING HEAD AND CAPACITY} 


SPECIFICATION : 


CONSTANT SPEED. CONSTANT POWER. 
VARIABLE HEAD, SUCTION LIFT AND VOLUME. 
HIGH AND PERMANENT EFFICIENCY. 








VERTICAL PUMP AND MOTOR. 


Repeat Order from the HAMMERSMITH CORPORATION to replace 
existing Centrifugal Pumps. (Variation of Tide, 16ft.) 


Duty, 252,909 Galions per hour, 720 r.p.m. 
Variable head, 0 to 55 feet. 
Tidal variation on suction, 0 to 16ft. 





For Full Description of Pumps see “The Engineer,” May 17th, 1907. 


OR COMMUNICATE WITH 


THOMAS PARKER LIMITED, es: wmrovns 


FOR 


Electrical and Mechanical Engineers, THE REES “POTURBO” 
WOLVERHAMPTON. __ DEVELOPMENT SYNDICATE, L?- 


Telegrams—* COILS.” Telephone—34. _ Qasr 
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Automatic Vacuum Discharger 


(Brooke’s Patent.) 


Extraction of Liquids from 
Chambers under Vacuum. 





In all cases where liquids require to be 
discharged from any chamber under 
vacuum, as in Oil Separators, Con- 
densing Engine Cylinders and Exhaust 
Pipes, Vacuum Pans, also for the de- 
aetation of liquids, &c. &c. 


Brooke’s Patent Automatic Vacuum 
Discharger is the only really efficient 
and reliable apparatus. Has simply pipe 
attachment to chamber to be drained, 
requires no driving power, fixing or 
attention. Starts and stops automaiti- 
cally,and altogether supersedes pumps. 




























Full particulars are given 
in List No. 72, which 
will be sent on 

application. 
Xl 














PHOTO SHOWS 


TONS 


SELF-SUSTAINING 


SPUR-GEARED 


MACHINE-CUT 


PULLEY 
BLOCK 


WE MAKE ALL TYPES 

















OF BLOCKS. 
SECTIONAL LIST No. 1 
TELLS m120 





ALL ABOUT THEM. 





HOLT & WILLETTS 


CRADLEY HEATH. 





MODERN PHOTO PRINTING. 


“DRUM” 


CONTINUOUS ELECTRIC COPIER. 





COPIES GO 
- D. E. 
NGTH 
WITHOUT 
per HOUR 
JOINT. 
HORIZONTAL SHARP 
FEED. DEFINITION. 


BACK VIEW. 
The tracing and photo paper are charged at D, and carried by the drum A in close con~ 
tact with the bent glass plate B, illuminated by the lamp or lamps C. 


| SIMPLE, COMPACT, EASY TO WORK, and gives BEST results 


Lists Just Published. Post free on application. 
DRAWING INSTRUMENTS. 

SLIDE RULES. 

DRAWING OFFICE FURNITURE. 
ELECTRIC COPIER APPARATUS. 
ORDOVERAX (true scale) PHOTO-PRINTING. 
LANDSEER STUDENTS’ WATER COLOURS. 


HALL & CO., LTD., 


39, Victoria Street, LONDON, S.W. 


AD Phone— West, 180, 
32, Paradise Street, BIRMINGHAM. 


Section 1. 


ON HPN 





B. J. 


Z?90 e ~ 
Telegrams—Insrect, Loxpon. Birmingham, 857. 








THE ENGINEER 





JUNE 26, 2 ae 


ESCHER, WwWYSS & Co. Ltd 


Founded 





ENGINEERS. 


; ; | cane . The photograph shows a 
SPECIALITIES. WATER TURBINE 





Water Turbines, _ 6000 Horse-power. 


140ft. Head. 


300 revs. per minute, 


Zoelly Steam Turbines, 
High-pressure Turbo-Pumps. 


84 per cent. Efficiency 
4 with 
Refrigerating Machinery, 


Automatic Governor. 
Paper-making Machinery, 


Pulp-making Machinery. 





Designs and Plans 
a for the 
All Prices and Particulars " : 


: Best Utilisation of Water 
on application. ——————— oe — 


Power. 


Sole Representative: 


JENS ORTEN<BOVING, 


Telegrams— 72, VICTORIA STREET, 


Telephone No.— 
JENORTEN. 


LONDON, S.W. 5493 Westminster. 








Tue METROPOLITAN AMALGAMATED 
RAILWAY CARRIAGE & WAGON CO., LT? 


CAPITAL, £1,675,000. 
INCORPORATING 


The Ashbury Railway Carriage and Iron Co., Ltd. 
Brown, Marshalls and Co., Ltd. 


The Lancaster Railway Carriage and Wagon Co., Ltd. 
The Metropolitan Railway Carriage and Wagon Co., Ltd. 
The Oldbury Railway Carriage and Wagon Co., Ltd., and 


THE PATENT SHAFT & AXLETREE CO., LID. 


MANUFACTURERS OF 


Railway Carriages, Wagons, Tramcars, 
Iron and Steel Underframes, 
a Cars for Electric and Light Railways, 
= | Railway Wheels and Axles of all types, 
: | Bridges, Roofs, Turn- 
tables, Tanks, Switches and Crossings. 


PRESSED STEEL BOGIE TRUCKS, 


UNDER-FRAMES & PRESSED PLATES of all Descriptions. “” 


Registered Offices :—SALTLEY, BIRMINGHAM and WEDNESBURY. London Offices :—36, Victoria Street, Westminster, 8.W. Telegraphic Addresses :—‘ Metro,” Birmingham, and “ Shaft,” Wednesbury 
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“ALLEN” ENCLOSED 
PARAFFIN OIL ENGINE. 








T 















SUITABLE FOR 
DRIVING DIRECT OR BY BELT 


DYNAMOS, 
PUMPS, FANS. 


Sal Y lees Lael gel Tia et Leh | lat Clahel Tigh! Talat! Leh! agi! Lagi! Lael La 





25 B.HP. OIL ENGINE and 16 K.W. CONTINUOUS 
CURRENT DYNAMO. 





Or for any Other Purposes 
where Power is required 
for Independent or 


isolated Plants. 








COMPLETE ESTIMATES AND TENDERS WILL BE SUBMITTED 
15 B.HP. OIL ENGINE and 7in. CENTRIFUGAL 
PUMP. 


ON RECEIPT OF FULL PARTICULARS OF REQUIREMENTS. 
LIMITED. 


QUEEN’S ENGINEERING WORKS, BEDFORD, 


(Spl) T.R.T. 


Queen Anne’s Chambers, WESTMINSTER, S.W. 
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R. HUDSON, izzzsoue Fount 


( BROAD STREET HOUSE, Telegrams— Telephones — 


FOUNDRY, GILDERSOME. 14 LEEDS. 


l NEW BROAD STREET, E.C. INGENIOSO, LONDON. 5533 P.O. CENTRAL. 


PORTABLE RAILWAYS STEEL TIPPING WAGONS 


No223 











London Offices : 





ee] le All weights of rail 
a , al — from 9 Ibs. per No 168 


No 167 Portable Railways. yard upwards. 












































ll 
i lbs per yard ceo | (7 1lbs_per yard 


STEEL TROUGH OR CORRUGATED SLEEPER, WITH BOLTED CLIPS. 





















































No. E. 11—Right and Left-hand Three-way 


Steel Point and Crossing. No. E. 59.—Patent Double Side Tip Wagon. 
To work with ordinary Railway Wagons made 
to any size. Can be tipped by one man. 


No. E. 96—Patent Double Centre Steel 

Side Tip Wagon (Diamond Fields Pattern), 

with jockey for wire rope haulage. 
No. E. 22—Two Tons Steel Plate Bogie. 
** Practically Indestructible.” Always in 
Stock. Platform about 56in. long by 30in. 
wide. Height 23in. Weight about 4 cwts. 

18in. Steel Wheels. 


No. E. 76—Hand Trolley, made to carry 
any weight, or to suit any rail gauge. 


101—Steel Plate eadleers Truck. 


No. E. 50—Patent Double Centre Uni- 
versal Tip Wagon, tipping either End- 
ways or Sideways at will. 


No. E. 162—Patent Steel Double Side 
Tip Wagon, with screw brake and plat- 
form. 


No. E. 97—Steel Side and End Tip 
Wagon, with Flapping Door (for hand use). 


No. E. 193—Crane Brick Box to fit on No. E. 171—Coke-charging Barrow, No. E ict ee” y No. E. 60—Bogie W: 
standard side tip wagon underframe. with end door. and Fallers ‘cotaplote. ‘ Fork, for carrying long baulks. sliding door wor 


“KA GREAT SUCCESS.” 5ft. x 5ft. HEARTH, DOUBLE HEARTH, 34ft. x 4ft. HEARTH, 
about 163 cwts. about 18} cwts. ahout 104 cwts. 


on, with Swivel No. E. 106—Steel Hopper ¥ ‘Wagon, with 


ed by lever. 


@wWHhEEL 
COKE BARROW 


No. E. 16—Patent Steel Barrows, Practically Indestructible. No. E. 122—Portable Iron een mie 
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UNBROKEN RECORD 


For the 22nd year in succession 


——__-—___--_ 
SPSS ramen 


















THE LORDS OF THE ADMIRALTY 


HAVE AWARDED 


IMPORTANT CONTRACTS 


FOR THE SUPPLY OF 


ASBESTOS GOODS 


FOR USE IN 






MANY MILLIONS 


















satis <9 aby, See company, 
for use i 


“VICTOR” Lu a ee 
Sie a The UNITED Asbestos Co. Ld. 






HM. NAWY 
WITHOUT A SINGLE COMPLAINT , 
OF FAILURE. 

















Please note our Trade Marks 


and SPECIFY 


qc **SALAMANDER” 





AND 


“VICTOR” 


BRANDS. 


Note the |¥* < TRADE MARK 















“VICTOR” 
THE 1908 CONTRACT COMPRISES: . 



























“VICTOR” ASBESTO-METALLIC MANHOLE 
and other large Joints. 

“VICTOR” ASBESTO-METALLIC SEAMLESS 
JOINTS for Water-Tube Boilers. 

“SALAMANDER” ASBESTOS MATTRESSES 
for Lagging Boilers. 

‘*SALAMANDER”’ Pure WOVEN ASBESTOS 
TAPE. 

** SALAMANDER" ASBESTOS TWINE. 

SALAMANDER" ASBESTOS METALLIC 

CORD, &c. &c. 





























«UNITED ASBESTOS CO., LD. 


Chief Office: Dock House, Billiter St., LONDON, E.C. 


AND AT 






































MANCHESTER: | LIVERPOOL: | NEWCASTLE: | HULL: | SHEFFIELD: | GLASGOW: ({ BRISTOL: | COLCHESTER: 
34, Cereal Court, K., Exchange Bldgs.,| Queen’s | Seniors’ Bldgs., 212, Clare -| ~- Maldon 
Deansgate. | Brunswick St.’ Quay Side. Dock. Sheaf St. | Broomielaw. Street. \P Road. 


a — 
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ROBEY & co., LTD.., 


LINCOLN. 


LONDON OFFICE: 79, QUEEN VICTORIA ST., E.C. 
ROBEY, LINCOLN ; ROBEY, LONDON. 


FIXED ENGINES. 
WINDING AND 
HAULING 
ENGINES. 
AIR 
COMPRESSORS. 
BOILERS, Aill 
Types. 
PORTABLES. 


UNDERTYPEs, 
OVERTYPES, 
STEAM 
WAGONS, 
TRACTORS, 
TRACTION 
ENGINES, 
HIGH-SPEED 
ENGINES, 


——@ —__ 
Royal Show, 

) +Newcastle-on-Tyne, 
Stand No. 51, 











F. & §. BALL BEARINGS 


GIVING UTMOST SATISFACTION TO THOUSANDS OF USERS. 


IMPORTANT. 


The F. and S. Ball Bearing 
has more balls in a given 
size than any other type of 
spaced bearing, thus ensur-~ 
ing greater strength and 
easier running. 





BALL THRUST WASHERS. 


“TORMO” Steel Balls. 
The Most Perfect Balls Procurable. 


PATENTED CONSTRUCTION. Particulars from the Sole Agents, 
67, 68, Bunhill Row, 


The Tormo Manufacturing Co., ©’ Connon, Ec. 


Teiephone—2695 CENTRAL. Do? Telegrams—‘‘ FRAMING, LONDON.’ 











| 
| 
| 
| 
| 


EAST FERRY ROAD 
ENGINEERING WORKS (0, 


—. LONDON, E. Limited 


PATENT PNEUMATIC 


CRAIN ELEVATORS. 
CRA'NES. 


Duckham’s Patent Suspended Crane Weighing Machines 


Sole Makers of PORTER'S PATENT SHIP’S 
DERRICKS for heavy lifts. 


Makers of RIGG’S Patent COAL ‘eae: 


MECHANICAL, ELECTRICAL & 
TRAMWAY ENGINEERS. 


Manufacturers of Engineering Specialities. 
GEORGE HILL & CO., 
Trafford Electric Works, brook, MANCHESTER. 











NATIONAL 
TRLEPHONE— 


Q576 No, 2920. 


Telegrams— 
COMMUTATOR, 
MANCTIRSTER. 








A. G. MUMFORD, Lo, 


"DONKEY PUMPS “er: 
Duplex 


team Pumps 


Vertical and Horizontal Types, 


- With great improvements for heavy pressures. 


GUN - METAL PLUNGERS, 
and -— TINGS. 


'MADETSINGLE™ AND 'DOUBLE-ACTING. 


Culver St. Engineering Works, 
COLCHESTER. 


VALVES, 


VERY STRONG. 


with Patent 
Automatic Feed Regulators, as 
supplied to Admiralty. 


Full Particulars and Lists on 


Well Finished. 
application. 





SINGLE-ACTING. 





DoUBLE-ACTION. 
Sizes. ———- — $$$ _—_____ 
=f No. 3. | No. 4. | “No. 5 | No. 6. No.7. | No. & 





Diameter of Ram 
Diameter of Cylinder 
Length of Stroke... 
Gallons perhour_. ...| 
N.H.P. of Boiler.. ..| 





Diameter of Ram__..| | | 3 34 

Diameter of Cylinder a 44 54 6 
Length of Stroke .. pe 6 
Gallons per hour ..| 420) | | 2160 
N.H.P. of Boiler.. .. 32 150 














01506 





London Office & Depot: Care of PRICE & BELSHAM, 52, Queen Victoria St. 


Agents for Scotland: A. & J. McCULLOCH, 58, Renfield St., Glasgow. 


Agents for Cardiff: JOSEPH ROSE & CO., Royal Stuart Buildings, James Street Docks. 


Agent for Sunderland & District: J. W. DONOVAN, 3, Norfolk St., Sunderland. 


Agents for Hull: W..H. BRODRICK & CO., 37, Wellington St: 


Agent for Liverpool: JOHN TAYLOR, 7, Strand Street. 
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APERS, CATALOGUES, SPECIFICATION ke, 
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ited K: the Colonies, 

information 


each, 
Kl 


Finsbury, 





and - foreign eos au Booklet. ot 


post free, ee 
tetas .— Messrs. -Vaus 

SON (Esta Brii Fo’ 
PATENT AGENTS, tn 


every 
— ”tree by post.—57, Chaneery-lane, London, 


Qtephen Watkins, Son. &( Groves, 

SNE ED PATE W.etrN. 1 236 Holborn), 

dip thie ‘s-square, ee Iverhampton. fantice a ys ies 
A 


THOMAS SHANKS & CO., 
Johnstone, nr. Glasgow. Sole Makers of 
SCREWING & TURNING MACHINES, 


BARROW’S RECENT PATENTS and other great 
improvements to date. 


ans ONLY th lin. a alin. and Sin 


1) a1 19 


We. 
K2 








ote is — 2in., 
LT SCREW 





BULL'S METAL & MELLOID D 60. | 


rou mr. LAS “ar.” 
foleg., Musou RLLOW, Youur. Nat. Tel. No. OLYDEBANE. 
BULL'S METAL.— 


Valve 
MELLOID 
Tubes, 


PI Fire. Val | 
ese Mpabbltt's fe, Biastion ho. "Gpl) ax20 | 





Air Pumps, 






Ke 


&c. &c. 





(Spl.) am106 
LEDWARD & BECKETT, Ltd. ep 
11, Tothill St.,. WEST YVINST™ R, S.W. 


CRAVEN BROS., L?. 


MANCHESTER & REDDISH. 








High-class 


MACHINE TOOLS 


ELECTRIC CRAN ES. 


For our Half-page Illustrated Advertisement 
see last week’s and next week’s issues. 


HULSE & CO., L® 
Ordsal Works, MANCHESTER. 
HIGH OLASS 


MACHINE TOOLS 


SPECIAL & STANDARD. (Spi) axl 
Firat. Teene in aach Month. 





A AAwarti 








Surface Condensers, | 
Circulating Pumps 


& Gilled Pipes, 
Radiators, | 


‘THE DELTA METAL CO 
‘GEORGE RUSSELL & CO., 


WEIR 
FEED 
PUMP 


FOR ALL CLASSES OF BOILER FEEDING. 

















Standard Sizes. - Delivery from Stock. 


Economical in Steam. 
Positive in Stroke. 
Reliable in Working. 


a 2 


Send for our Catalogue - Section IV. 


G. & J. WEIR, Ld., 


Cathcart, 
Glasgow. 


(Spl) am181 


BOYLE’S 


Latest Patent 


" AIR-PUMP” 
VENTILATOR 


Has double the extracting er of earlier 
forms, and is one-half the price. 


Highest Award for Ventilators, Paris Exhibition, 1900. 
2 Gold Medals and 1 Silver Meds 


ROBERT BOYLE & SON, Ventilating Engineers, 


64, Holborn Viaduct, London, E.C., and 
NO, Bothwell Street, Glasgow. (Spl) am132 


Catalogues and Price Lists post free on application. 





(errs | 
JOHN SWAIN &SONTE? 


I8 Farringaon St. 
LONDON. 


Blocks made hy the 
Iost improved methods in 


¥ Tn illustrating it pays tohave , 
a4. BEST. f 








MANSFIELD & SONS, t 


Derby Square, James ps 
LIVERPOOL. 


Latest Improvements in Patent 


OIL GAS APPARATUS 


for all Domestic and Manufacturing 
Purposes. 
Gas from ordinary Paraffin or Kerosene Oils, Fat or Grease. 


Incandescent Lighting over 80-candle per cubic foot 
of gas consum Pure gas. Spl am179 


LISTS & PARTICULARS LARS ON APPLICATION. 








EXTRUDED BARS 


| Ot any Plain or Special Section, in Brass, Yellow- Metal, Manganese Bronze, Delta Alloys, &. 


Castings, Forgings, Stampings, Sheet, Wire, Tubes, &c., in Delta Metal and other —— 
LT East Green 
CO., "9 


wich, LON DON 
Works—Lonpon & Birmivenam. vs) ro 


K E N ¥ O N Ss PATENT Illustrated Lecture, 


“TRANSMISSION OF POWER BY 
INTER-STRANDED 








MOTHERWELL, N.B. 1™., 
ENGINEERS AND BUILDERS 
ELECTRIC, STEAM, (spi) aims 

HYDRAULIC & HAND 

















ROPES,”’ post free. 





BOILER COVERING 


COTTON BB 
DRIVING, fay S130." CEMENT 


1 cwt. Sample sent carriage paid to Are address 


in the United Kingdoin for 7s. 


eer COTTON, ASBESTOS, = ee 
other Insulating material 


Sheet poten Work for Cylinder coud, 
Flange Covers, &c. 601 


ail 


ROPES < 


Telephone—80 Ashton, 
Telegram—Kenyson, lukinfield, 


WM. KENYON & SONS, LTD., 


Congomtiete w vin 
DUKINFIELD, near MANCHESTER. 

, ASK FOR 
“HINTS ON tOILER COVERING.” 

_._ See FRANCO-BRITISH EXHIBITION, BUILDING No. 12, STAND No. 8. 


For BoiLer ANO STEAM is 
K COVERING 


W® KENYONSSON 5 


ss wocus 











CUT & CAST GEARING 


ALL VARIETIES. 


ALL SIZES. 





UP- 
TO-DA' amll4 


LLEWELLIN ‘MACHINE €O' BRISTOL, 











NO BOILER TROUBLES, 


INCRUSTATION OR CORROSION, 


AFTER USING 





A Great Success 


Contractors 99 
to . in 
H.M. Office of Works, Tubes and Drums 
Admiralty, of Water-Tube 
Boilers. 





War Office, &e. do, ! REGISTERED 











NOT A powen ELUID, but a compound to be applied direct to the surfaces like paint 
Write for Booklet to Sole Proprietors and Manufacturers, 


J. DAMPNEY & CO., Ltd., Bute Docks, Cardiff. 


Wirese—-DAMPNEY, CARDIFF, Telephone—NAT. 284 





ROYLES LIMITED 
Engineers and Specialists, 
irilam, nr. Manchester. a 
ROWS PATENT es 


FEED-WATER HEATERS 
WATER SOFTENING & FILTERING. 











CONDENSING MACHINERY 
AIR & CIRCULATING PUMPS. 





[SAAC STOREY & SONS, Ltd., 


Empress Foundry, MANCHESTER. 
London Office—46, King William 8t.. E.C. Splam 107 


J. & E. HALL, L™ 


Original Makers in the United Kingdom of 


GOo REFRIGERATING 
MAGHINES. 


238, St. Swithin’s Lane, London, E.C., and 
Dartford treewerka. Kent 


“ GRAPHITUM” 


A GENUINE PREPARED PAINT 
for the effectual protection of al 
metal _ Surfaces. 








MORRIS & WEST, 


Paint Manufacturers, 


CHESTER & BIRKENHEAD. 


Write for our Technical Booklet, post free. 


London Agents :—John Line and Sons, ae Colour 
,Dept., Alfred Place; Tottenham Court Rd.; W.C 
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Vulcan Boiler & General Insurancelll 1t’s Much Easier 


COMPANY, LIMITED. (Established 1859.) 

THE ORIGINAL BOILER INSURANCE COMPANY. Making j oints with DIXON’S 
Head Office: 67, KING STREET, MANCHESTER. GRAPHITE PIPE JOINT COM- 
POUND than with the old-time Red 


IN SURANCE and INSPECTION Lead. Besides, the joints hold tighter 


and can be taken apart easy any time 


BOILERS, Economisers, Steam Pipes, Kiers, ENGINES (Steam, Gas or Oil). * ss —- 
Superheaters, Decouduns and Lifts and Hoists. and without straining your tools or break 
GAS | PRODUCER Piant. ELECTRICAL Machinery. ing piping. 
G in from your dealer 
EMPLOYS MANY MORE INSPECTORS than any other Company, and can _hera < eta t . yo dealer and 
fore more closely consult the convenience of clients. try it. : 
Over 50,000 Boilers and Engines under supervision. 
CONSULTING ENGINEERING. All other INSURANCES arranged 


dF. L CROSLAND, M. Inst. C.E., M.1. Mech. E., M.1.E.E., Chief Engi e 
JAMES M. DALE, Secretary. pale Knowles & Wollaston 


APPLICATIONS FOR AGENCIES INVITED. 26, Victoria Street, 


FAWCETT, PRESTON « CO. pat 


LIMITED, 


Engineers, LIVERPOOL. “so 


of our tin 
Trade Mark—CYCLONE. Tel., Fawcett, Liverpool. Codes used: A BC (4th & 5th 
Editions), A 1 and Western Union. All others are just 


CONTRACTORS TO THE imitations. 


ADMIRALTY & WAR OFFICE. G PT NN CO., 
SUGAR-MAKING PLANT of all kinds. RA O & 
DISTILLING and EVAPORATING MA- 
CONTRACTORS TO H.M. lig, 
ee we ATLAS WORKS, 


STATIONARY and MARINE ENGINES and : 
BOILERS. SS orarton seprors ~=©6. BEY DF ORD. 


PUMPING MACHINERY for Town’s Water 
Supply. 

WINDING HAULING ENGINES and 
AIR: COMPRESSORS. 

Sole Makers of CYCLONE PRESSES. Sole 
Makers of GRID PRESSES and of 
Fawcett’s High Density and Compound 
Hydraulic Presses and Pumps for Packing 
Cotton, Jute, Wool, Silk, Hides, &c., to any 
required density and weight of bale. 
























































Free on Application. 





U1893 
Note.—85 ‘CYCLONE’ & ‘GRID’ PRESSES 


“Watson Fawcett” Hydraulic ‘‘Cyclone” Press. SUPPLIED TO CALCUTTA ALONE. 


Illustrated Descriptive Price List 











TO CARRY 2, 3, 5, 7 TONS. 500 SOLD. en Pe 
The ONLY BRITISH STEAM CRANE used In the 


PARIS AND GLASGOW EXHIBITIONS. 


witam BOBY's 


SIMPLEX 


WATER SOFTENER 


(LEGG’S PATENT.) 

















MANN’S PATENT STEAM CART & WAGON CO., ago 
HUNSLET, LEEDS. 
LONDON OFFICE - = - 9, FENCHURCH AVENUE, E.c.” 


RAILWAY BUFFER STOPS ee ite 


IN STOCK IN PROGRESS. sa cheagecnd eet 
iy: —n SALISBURY HOUSE, 
STOKE-onTRENT. LONDON WALL, 
HARTLEY & C0. : = LONDON, E.C. . 10,000 galls. per hour. 










































































STRUCTURAL ENGINEERS. IRON ROOFS, ANY SPAN. || THE COIL CLUTCH CO., Ltp,,""Werxs, JOHNSTONE 


SCOTLAND. 


AIR COMPRESSORS as / CLUTCHES 


VACUUM PUMPS [0hpdste A, | —— 
PORTABLE PLANTS. 7 set seal Sanping 
ae y S| Stamping 

LACY-HULBERT & CO., LTD., FAME hiv Compressors 
Pneumatic Engineers, F ’ Rolling Mills 


- 91, Victoria St.. LONDON, 8.W. Motor Cars 
Tele Percussive, Londoh, "Phone—944 Virtoria, 39 : ‘Cab in Motor Launches 
elegrams—Percussive, Londoh ne— orla, Coil iClutohes actuating the Masvioht come Haulage dm ye 
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WILSON HARTNELL & CO. 


LIMITED, 


Volt Works, LEEDS. 





ELECTRIC HOIST 


AS USED 


FOR 


PILE 





IN IRONWORKS. 


“TUPPING” 


AND ALSO FOR 


DRIVING. 


X1499 





A.EDMESTON & SONS 


Note New Address—CAWDOR STREET, PATRICROFT. 


i. 


iii 


PATENT FRICTION CLUTCH, 


SEND FOR rRICE LIST AND DESCRIPTION. 





X1443 














MUSGRAYVE’S =- 


“ULSTER” FANS 
And HIGH-SPEED ENGINES. 


HEATING. VENTILATING. DRYING 
ELECTRIC FANS. BELT FANS. 
FORCED AND INDUCED DRAUGHT. 





ESTIMATES FREE. 





Highest Efficiency and Output. 
Success Guaranteed. 


MUSGRAVE & 60., LD. 


53, Victoria Street, London, S.W.; 
St. Ann’s Ironworks, Belfast ; 

97, New Bond Street, London; 
40, Deansgate, Manchester ; 
Guildhall Buildings, Birmingham ; 

14, St. Vincent Place, Glasgow. 858 


PECKETT & SONS, BRISTOL. 


























(BEABEORT) 








zu LOCO. TANK ENGINES 





























\ 
Of all Descriptions and any Size or Gauge. s 
Fullfoarticulars on annlieation ” Telegrama—PROKETT, BRISTOL. A1867 
(Class E 
Type). 
Strong, well fitted, and moderate in price. With PICKERING TYPE yt ~apeen GOVERNORS. 
Constructed to work at a steam pressure up to 
Dia. of Cylinder .. 4in. 5 6 7 8 9 10 11 a 13 14.7 16 
Length of Stroke.. 7in. 10 10 12 12 14 #14 16 16 16 18 #418 20 
Revs. per min. .. 250 180 180 150 150 140 140 125 125 120 110 110 100 
Telegrams—LxzEs, HOLLINWoeD 
Telephone—No. 16 Fattswortu 
Codes—A 1 and ABC 
T. & R. LEES, 
Engineers, 
HOLLINWOOD, 
via 
Giim., Siim., 10}im., I2iim. and 14}im. Centres. 
All sizes in stock or in progrcss. 
e 
% silo : ee 4 : 
Engraving of 84in. by 8ft. Lathe. \ 
No. 152 CATALOGUE.—SECTIONS NOW READY: Lathes, Shapers, Drilling Mac'ines, » : 
Planing, Slotting and Screwing Machines, Punching, Shearing and | 
Bending Machines. Other Sections Shortly. 
F PRA G “tl LF x 
HALIFAX, 
z “ 0., TD., England. 
London Office: 7, Laurence Pountney Hill, Cannon Street, E.C. Z115 
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Surface Grinding Machines MIRRLEES WATSO ai 


FOR RAPID AND TRUE WORK ARE UNEQUALLED. 
GLASGOW. 








These Labour-saving Machines are indispensable for locomotive bie Aa 


and other engine work ; also for engineering work ke MIRRLEES DIESEL” 
generally requiring true surfaces. 


IL ENGIN 
G R | N DI N G ainodlh UNDER cin a 8) 


GUARANTEED 


ann POLISHING] nich 


EFFICIENCY 
MACHINERY | vane 


of the OR 
most modern designs. STEADY LOADS 


Emery 
and Corundum 
Wheels. 


LUKE & SPENCER, LITD., 


Navigation Works, Broadheath, MANCHESTER. — a9 








WILLIAM BEARDMORE & C0. 


Limited, 
LONDON OFFICE: 2 Cylinder 80 B.H.P. (1906 Type). 
EEL MANUE RE 
sT UFACTU RS, 139, GRESHAM HOUSE, Tele. Add.: 


ARMOUR PL ATE MAKERS, OLD BROAD ST., EC. salah. Soabenin 


Forgemasters, Shipbuilders & Engineers, 


LATE E. NAPIER & SON J6 
adhging Telephone— Telegrams— 


CH Ku KA. Gomi, co <> WAT. 49 Dariaston. Crito, Willenhall, 


CAIRD & RAYNER’S | 
PATENT ‘ We Specialise 


EVAPORATOR.) oo opens 


Boiler Feed Pumps. | |\Q ,umrormquauiry | 


Fresh Water 
Distilling Installations. J. B. BROOKS & CO., LTD., ENQUIRIES 


iad, oan 621 Criterion Works, WILLENHALL INVITED. 
FOR LAND OR MARINE USE. panes <P R. mm RY LL 2 RRR se URINE 


Feed Water Heaters. | 
Feed \ Water Filters. Machine-cut Gearing. 


Rawhide Pinions. 




































































Ad. Ahlers, 


Tel.—Vaporize, London. Tel. No.—210 Eastern 
a Sunderland 


ADMIRALTY CONTRACTORS. F1392 Nat. Telephone—01553. 


cAIRD | & 3 RAYNER, Engineers, LIMEHOUSE, LONDON, E. ERE ee — i 
THE UNITED KINGDOM THE VORTEX TURBINE 


“NTABLE FOR ALL TYPES OF STEAM ENGIN 8. 


Supplied to the largest Railways and An Efficient Means of Applying 
Engine Builders in the World. 5 Water Power to all kinds of 
Specially adapted for ;. 2 (ot ee Machinery. 
Refrigerating - ye aad : van 
walaemameithas Pi Reg, This Class of Turbine is largely 
— ys Simplest and Most EA} | ye used for Electric Lighting. 
Durable Packing in the Market. ae ape Sate 




















ee aa . Pamphlets, Drawings, and Estimates 
FIXED ON APPROVAL & GUARANTEED. — — on application, Misi8 








Seep Yor Pawricucaiis To 


HEAD OFFICE: 14, COOK STREET, LIVERPOOL. GILBERT GILKES & Co., Ld., KENDAL 
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“THE PREMIER GAS ENGINE CO., LIMITED,” 
“WERE AMONGST THE FIRST TO REALISE” 
“THE ESSENTIALS TO SUCCESS IN LARGE” 
“GAS ENGINES.” 


ENGINEERING, Nov. 15th, 1907. 


THESE ESSENTIALS ARE STILL REALISED AND ARE EMBODIED 


“PREMIER ”’ exaines. 
Sizes, 4O 70 4,000 H.P. 





The PREMIER GAS ENGINE CoO., Ltd., i AGENCIES:—CANADA: The CANADA FOUNDRY CO., Ltd., Toronto. 
SANDIACRE, ar. NOTTINGHAM. iasgns Ue 1. 6 ON TONG Eee ae 





























—— a. CRANES 


of every description. 


— 








WRITE FOR CATALOGUES 


JOHN SMT Hea, Lid., KEIGHLEY © " 


THE LANARKSHIRE BOLT & RIVET co. 
(Pilians’s), Burnbank, HAMILTON. 
BOLTS and RIVETS of every description in IRON and STFEL. é 


BEI ey QUOTATIONS FOR SHIPMENTS. 
Glasgow Office— 

















CLEVELAND BRIDGE & ENGINEERING CO., 


DARLINGTON, ENGLAND. 
BRIDGE BUILDERS AND CONTRACTORS. 













: mec ae main 0, Mitchell ieee 
ESTABLISHED 1860" 
LARGE PATTERN 
SHOPS. 
LATEST APPLIANCES. 
CHEAP, 
MEDIUM, or 
HIGH CLASS. 
ACCURATE WORK. Mi 1 K} N CG 


David Brown & Sons 















































ee Parad ented ies wh ts MG A 
arade orks, 
HUDDERSFIELD. SPECIALISTS IN: DEEP FOUNDATION WORK. 
Telegrams—PATTERNS. Telephone—339 
BIRMINGHAM. 







Manufacturers ox 


Weston’s Differential Ratchet Braces. 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS, METAL THREAD SCREWS & SHANKS, CLOUT 
NAILS, SQUARE AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 





Pattern AK. 
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MACHINE MOULDED GEARING. 4 


Spur, Bevel, Helical, Mortice, Mitre, and Worm Wheels, Cast or Cut Teeth in TLRON or STEEL. 
Also all kinds of Pulleys for Rope or Belt Driving. ESTIMATES GIVEN FOR ANY QUANTITIES. 


ENGINEERS’ CASTINGS up to 20 Tons Cast in Loam or Sand. 


J 0S E DE e EN RY | 7. Manor Road Foundry, HOLBECK. 
J 


aR irae Larchfield Foundry, HUNSLET.| 








Branches: 


Late Messrs. Holroyd. Horsfield, and Wilson. D25 


| _— al =. BS 
CATT A EEK K<KSEESS 








A. RANSOME & CO., L.TD., NEWARK-ON-TRENT, ENGLAND. 
Manufacturers of WOOD-WORKING MACHINERY. 
Telegraphic Addresses— : fos Pi Ree cum : = ~ AD pag enstpere So ta kB: get LONDON OFFICE 


RANSOME, NEWARK. 63 QUEEN VICTORIA ST., EC, 


RANSOME, LONDON. 





, 
fhese Machines are made in 
Four Sizes to take logs 
up to 6ft. in diameter, and are 
now working in various parts 
of the World. 

Between 30 and 40 of them can 
be seen in operation in some 
of the leading 
Timber Yards in this Country. 


RANSOME & SONS’ Patent 
SELF-CONTAINED ELECTRICALLY- 
DRIVEN HORIZONTAL 


LOG BAND SAW 


is by far THE MOST RAPID, 
ACCURATE and ECONOMICAL Log- 
Sawing Machine IN THE 
WORLD, and is 
free from unnecessary complications. 


No Saw Mill is up to date without these Machines. 
"Y4OM JO OpLsZ ysoyZjiu ey} Busonpoud jo ajqedeg 





R NSOME’S PATENT LOG BAND SAW will do as much work as a VERTICAL LOG FRAME, RACK CIRCULAR SAW BENCH and RECIPROCATING 
FRAME COMBINED, economising more than half the power, floor space, and labour required to work the above three machines. 


Write to Dept. B for Pamphlet describing this Machine, with Testimonials, post free on application. 








_HYDRAULIC?{& 
ij ELECTRIC 


LIFTS, CAPSTANS, T47 »< vs : : HYDRAULIC & ELECTRIC 


COAL TIPS, | | 
| ca <4 “4\ CRANES, 
| CONVEYORS, 2 
&c. ‘ 





PRESSES, 
COMPRESSORS, ff 
vacuum Pumps, §} PUMPS. 
FORGE HAMMERS. 


HEAD, WRIGHT 


STOCKTON-ON-TEES. 
Constructional Engineers and 


Ironfounders and Bridgebuilders. 


BRIDGES, VIADUCTS, ROOFS, 


STRUCTURAL IRON & STEEL WORK. 
CRANES. 














DOCK CATES, CAISSONS, PITHEAD FRAMES, C.I. & STEEL TANKS. 
GASHOLDERS, &c. Q537 
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BRITANNIA 0 


Thi 
by 


THE BRITANNIA ENGINEERING CoO., 








is engine is quite different in design to any other manufactured, and is covered 
luabl atents. We make twelve distinct clain d will be pleased eunetiat anming, 
wo valuable . y ims, and wi ease 
“_ 5 " full particul ith i f t testi ials ‘ AGENTS WANTED 
to send you Pp ars with copies of recent testimonials. Pa fess Pali i, te 


ee Stand No. 241, Royal Show, Newcastle-on-Tyne, June 30th to July 4th, 1908. 


SAFETY AUTOMATIC 


L ENGINE 


Will use any kind of CRUDE or REFINED 
Petroleum without alteration or 


WRITE FOR TERMS. 


LTD., 


D57 


COLCHE STER. ENG. 











FDGAR ALLEN ©2232"... SHEFF FLD 





MAKERS OF 
CRUSHING AND PULVERISING 
MACHINERY 


for all kinds of material. 


COAL SCREENING PLANTS 


of the most modern design. 


STRUCTURAL IRONWORK, ROOFS, AND 
BUNKERS. 


THE PATENT <Ipr RIA DUSTPROOF 
a) 


AUTOMATIC MEASURER. 
ALLEN’S 


MANGANESE STEEL. * 


The best Material for Elevator and Conveyor Chains. 























THE PRODUCTION & MANUFACTURE 
OF 


ALL WHITE ANTI-FRICTION METALS AND TIN ALLOYS 


Is THE SPECIALITY OF 


LIMITED. 


The Tandem Smelting Syndicate, | 


SEND SAMPLE OR SPECIFICATION FOR QUOTATION. NO CHARGE FOR ANALYSIS. 


Address: MERTON ABBEY, LONDON, S.W. 


849 


























IMPROVED 


Compound Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 





Suitable 
for 


Steam Pressures Bik 











~~ sy oil ‘ and 
7 ey up to 


250 Ibs. 


per square inch. 





Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 








Ss. OWENS & CO.. 


Hydraulic and General Engineers,s WHITEFRIARS STREET, LONDON, E.C, 
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RIVET BINDERS 


ape found MOST USEFUL by 
ELECTRICAL, TRAMWAY, TELE- 
PHONE, & SIGNAL ENGINEERS. 
A pertect Joint, of 
great mechanical 
strength and 
perfect electrical 
contact. 


TIME and { 
MONEY SAVED 
by USING 
this JOINTER. 


No more 
Soldering in Wind 
or Rain. 


SAMPLES anp PRICE 
FROM 


Sloan Electrical Co., 


LIMITED, 
15, Fore Street Avenue, London, E.C., 
and Princes Chambers, 16, John Dalton 
Street, Manchester. D108 


Patent Controllable Superheaters. 


Patent Heat Accumulator Superheaters. | 
HIGHEST EFFICIENCIES. 


Cruse Controllable Superheater Co. 


BLACKFRIARS STREET. MANOHESTF 532 | 














I 
——————— 


ape . 
MOTOR AND 


ENGINEERING Co. Lro. 


West Orchard, 


COVENTRY, ENG. 
Telephone: 510 Coventry. MACHINE TOOL MANUFACTURERS. Telegrams: Centaur, Coventry, 








GATALOGUE SEC. A. i lee QUE SEC. A, 


CAPSTAN | MoI LATHES, 


No. OQ. Takes fin. Bar in Steel. fin. Bar for Brasswork See P. 2. 
No 1. Takes fin. Bar in Steel or lin. Bar when. specially bored out. e ~ 
No. la. Takes 1¢in. Bar for Brasswork only. In other respects identical to No. 1. See FP. 2. 
No. 2 2. ‘Takes 2in. Bar through Spindle. Friction Geared Head, Four change Gear Box. See EP. 4. 
No. 2a. Takes 2m. Bar, Ungeared Head intended for comparatively shor er work than No. ¥. See 2. 
No. 3. Takes 2¥in. Bar Standard, Friction Head, Turret on Cross Stide. nvaluable for general work. ro 





























THE ABOVE SIZES REPRESENT OUR REGULAR STANDARD PRODUCTIONS. Modifications to suit special work. 
together with complete outfits of tools for same, can always be 0 ge sa on receipt of. samples of work required to 
be produced, The range of Capstan Lathe work is so great that it is always best for customers to 
give as full information as possible as to the character of work the Lathe is required for, 











Haus SPECIAL PUMPS 


Economical and Efficient. 


J. P. HALL & SONS, Ld. 


PETERBOROUGH. 


Sronbiehed 1867. Contractors to the British | 
—Beever, Hype. Government. . | 
4 V.—6l, Hype 


BOILERS 


and Complete Steam Plants. 
THOMAS BEELEY & SON, Ltd. Special Steel & | 
iron Vessels _ 
Nr. MANCHESTER. of all classes. 
See our arge advertisement, see page 5 of last | 
and next week’s issue. Q546 


BLAKE PATENT BOILERS, 
STEEL RAILWAY WAGONS, | 
RAILWAY WHEELS, BRIDGES, &c. | 


See Last and Next Week's Advts. Q5AS | 


BLAKE BOILER, WAGON & ENG. CO., Ld., 


coe aTON. 











| 


CONSOLIDATED BRAKE and ~mepegd 


COMPANY, Soarree 
South DON. 


Spencer House, 
MANUFACTURERS OF ae 


Standard Automatic Here Bate 
Rapid J Acting § Service and | b and Emergency 


ise eleg. See. com mag mag Telephone No. ori London Wall. 











DANIEL’S PATENT 


GAS PLANTS 


PRESSURE AND SUCTION 
Large Numbers working from 


6 TO 600 B.H.P. 
T. H. & J. DANIELS, Ltd., 


STROUD, GLOS., 

London Office—22, Henrietta Street, Strand, W. A 
Teleg.—Rotapulim, London. *Phone—9850 Central. 
Manchester ce—Guardian Bid , 3, Cross 8&t. 
Teleg —Booster, Manchester. one—7750 Centra! 


LIDGERWOOD 


PILE DRIVING 


HOISTING & CONVEYING. 
SEND FOR CATALOGUES AND PARTICULARS. 7.289 | 


LIDGERWOOD MANFG. CO., 


Caxton House. Westminster, London. S.W. 


Feed 
Water 
Heaters. 


ALL KINDS FOR 
EXHAUST & LIVE STEAM 


POLLOCK, 
MACNAB & 
315 HIGHGATE, 


Shettleston, 
GLASGOW. 

















R. & W. HAWTHORN, LESLIE & GO., LTD. 


: a Motor Car. Locomotives 


Of every description for Home and 
Foreign Railways. 


Tank Engines & Combined Cranes 
and Locomotives. 
Always in Stock and in Progress. 


Collieries, |ronworks, Railway Depots, Branch 
Lines, Contractors, &c 


Tel. Ad.—LOCOMOTIVE, NEWCASTLE-ON-TYNE, 
ESTABLISHED 1817. 0) 


ates 5 Maan aah delihadalers: NEWCASTLE - ON - TYNE. 








AUGUSTIN NORMAND & CO, 


Engineers and Shipbuilders, HAYRE (FRANCE). 





‘NORMAND’S PATENT FEEDWATER FILTER. 
Over 1,000,000 I.H.P. already fitted with this Filter. 


PATENT FEED HEATER. 


to 20 per cent. economy of Fuel. 


NORMAND’S PATENT CYLINDER RELIEF YWALVES. 


NORMAND’S PATENT BOILERS. 
Applied to the Forban, the fastest torpedo boat afloat. 


NORMAND ’S PATENT FEED DISTRIBUTING ARRANGEMENT. 
The consumption of fuel in Normand’s Torpedo-boat Engines, which are fitted with the above gen gan has, in the official 
Government trials, been repeatedly as low as 1°O lb. per I.H.P. per hour at low speed, and 1°7 Jb. at maximum speed. The 

total weight of engines, boilers, and water has been brought as low as 36 1h. per I.H.P. P.1307 


— 








LOCKWOOD & CARLISLE, LID. 


EAGLE FOUNDRY, SHEFFIELD. 


| Telegraphic Address— 
PISTON, SPEFFIELD. 


SPECIAL FACILITIES FOR QUICK 
DESPATCH OF URGENT ORDERS. 


ALL PACKINGS GUARANTEED, 


Improved Double-action Piston V Ring. yr3 HP. Rings an Sortngs. specialty designed 
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COMBINED HAND AND, POWER FEED PLANING MACHINE. 
Type BD. 


For Planing and Thicknessing, Surfacing, Jointing, Trying-up, Rebating, 


Chamfering, and Stop-chamfering. 


THOS. ROBINSON & SON, ua. ROCHDALE | 


LONDON: 79, QUEEN VICTORIA STREET, E.C. 


F1635 



































HYDRAU LIC 


Pumping Engines, Cranes, Lifts, 








Accumulators, Stamping Presses 
Riveting Machines, &c. &c. 


ALSO 


MO ie pallid nie ad PUMPS. 









ADDRESS-- 








JOSEPH BERNAYS’ FAMOUS 








STEAM VALVES 


WITH OUTSIDE SCREW. 


Arranged for a working pressure up 
to 200 Ib. per square inch. 


Hamilton Woods & Co., 


Limited, D95 
LIVER FOUNDRY, 


__ SALFORD, MANCHESTER. 
ENTWISLE « GASS, LD. 











CENTRIFUGAL PUMPS. 


Z185 


MIRFIELD ENGINEERING C0., Ltd., Mirfield. 





SOLE LICENSEES 
AND MAKERS; 





Engineers, sare 


| CENTRIFUGAL pumps, AIR COMPRESSORS 
CLUTCHES, GEARING, 

CASTINGS UP TO 10 TONS, 2264 

BLEACHING, DYEING, & PRINTING MACHINERY 





> yourself is quite simple if you use 


BIFURCATED RIVETS. 


\\ 
| d 
SS 





PULLEYS. 


Spring, Solid, or in Halves. 





Shafting Couplings, dc. de. 





Wood-work Machinery. 


Mackies LIMITED, 





Caversham Road, READING. 






On Admiraltv™ List. 


SYP BODLEY BROS. & co, 


i ngineers, Mi oe 
wae Boiler yoy and’ Brass 
| ‘oun on 


iy OLD QUAY FOUNDRY, 
EXETER. 


i SPUR, , BEVEL, 
i MITRE, MORTICE, 


» WORM WHEELS 


Machine Moulded. 


[Gy TEETH CUT TO SHAPE 
By special machinery. 
Telegraphic Address— 
DLEY, EXETER. 


ESTABLISHED 1790. L93 
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“STEVENSONS 


PRESTON. 











MANCRES) 


: GO Tons Cul 


Srevenson | STEEL CASTING LADLES, 
SLAG LADLES, 
GAS PRODUCERS, 
AIR « GAS VALVES, 


COMPLETE INSTALLATIONS 


ow STEEL wang 























Re 
a 
CARLISLE. 


ELECTRIC, STEAM, AIR, CO 
HAND, & HYDRAULIC: CRANES. es 





TRAVERSERS. CAPSTANS. 





20 TONS STEAM BREAKDOWN CRANE IN RUNNING ORDER. 


NORTH BRITISH LOCOMOTIVE CO., LTD. 


Hyde Park Works. Queens Park Works. Atlas Works. 
(Late NEILSON REID & CO.) (Late DUBS & CO.) (Late SHARP, STEWART & CO., Ltd.) 


HEAD OFFICE: HYDE PARK WORKS, SPRINGBURN, GLASGOW. | Telegrams—LOCco, GLASGOw. 
LONDON OFFICE: 17, VICTORIA STREET, WESTMINSTER S.W. Telegrams—HYPAR, LONDON. 


ceKINDS OF LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY GAUCE OF RAILWAY. 








Workshop 

Te 7a “ . | Equipment: 

sss a a ee 8000 
Capacity : Hl. i ’ alll | | au. u Men. 


700 


Output Now 
Main Line Exceeds 
x 


Locomotives. CA: 2 piety . A : } i ere 3 -¥ sta : 
Zz 7 a fen "5 iF 4 a — f t si b . red Sn coe — . 18,000 
- thks oy , Pe 
BR end VE ia ' ey 


Locomotives. 
Qh 


THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 
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<< 


CAM ERON’S 


Telegrams : Original, Manchester. National Telephone No. 2002 











Three Throw Hollow Ram Three Throw Hollow Ram 


MOTOR DRIVEN PUMP. STRAP DRIVEN PUMP. 


JOHN CAMERON L™: otaticts Road Ironworks 


SALFORD, MANCHESTER. 


“CAMPBELL” GAS ENGINES 


AND 


SUCTION PLANTS. 











ELECTRIC LIGHTING TYPE ENGINE, with WATER-COOLED PISTON & EXHAUST VALVE. - 150 B.H.P. ON PRODUCER GAS. Q308 





VERTICAL MULTI-CYLINDER GAS ENGINES for Electric Lighting and Power Stations. 


THE CAMPBELL GAS ENGINE CO., Ld., Halifax, England. 


Telegrams—‘‘ Camgas Halifax.” London Office: 114, TOOLEY STREET, S.E. Glasgow Office: 104, BATH STREET. Telephone No. 92 Halifax. 0 
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IMPORTANT TO ENGINEERS!—A Thin Red Line, which is fufly protected by Copyright, now runs through all Genuine “Lion” (Patent) Gold Prize-Medal 
PACKINGS. Also there are Brass Trade Mark Labels attached, without which Nome are genuine. Beware of Imitations !—Please observe that where a 
White line is shown in the illustration ‘‘ The Thin Red Line’’ will be found in the Packing. LOOK FOR “THE THIN RED LINE!” 


“LION” (Parent) METALLIC | “LION” (Parent) METALLIC | “LION” (Parent) METALLIC 
~BLOGK” PAGKING. “EXPANDING” PACKING. “AUTOMATIC” PACKING. 





FOR GENERAL USE. FOR DIFFICULT WORK. 
ALL Pressures, STEAM & WATER. HIGHEST Pressures, STEAM & WATER. 


ood wanuncure: SAMES WALKER & CO., “Lion” Works, Garford St., West India Docks, London, E. 


and Manufacturers: 


VICKERS, SONS & MAXIM, Ld. Sheffield, | 


London Office: 28 & 32, VICTORIA STREET, WESTMINSTER, S.W. 
TOOL STEEL OF ALL DESCRIPTIONS. 


Best Cast Steel Tyres, Crank and Straight Axles. 


MARINE CRANK AND STRAIGHT SHAFTING AND PROPELLERS. 
SOLID CAST STEEL CROSSINGS, BELLS & HEAVY STEEL CASTINGS. 


ELECTRIC GENERATORS, ELECTRIC MOTORS. COMPLETE EQUIPMENTS for ELECTRIC DRIVING or LIGHTING of FACTORIES 
CONTRACTORS TO THE BRITISH GOVERNMENT FOR X11 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. SOLID STEEL ARMOUR PLATES 
= omer meron “BON-AGCORD” HIGH LIFT 
ava: CENTRIFUGAL PUMPS 


also LOW-LIFT CENTRIFUGAL PUMPS. menees oF 
H d E R E PUMPING PLANT 
——-“High-spee npines. | aN ENSINES. | ccxs, infvsarion 
my D., ‘teehee: oo coe SEWAGE, 
oe # DREDGING, 
tad 6-STAGE ELECTRIC-DRIVEN TURBINE CENTRIFUGAL PUMP. F DRYSDALE & % CO., L? L . GLASGOW, W. CIRCULATION and 
Capacity 250/300 Gallons. 500/700ft. Head. xi915 | Telegrams—BONACCORD, GLASGOW. WRITE FOR CATALOGUE. _ WRECKING PURPOSES. 


FOR PUMPS & HYDRAULIC WORK. 















































The Powerful HYDRAULIC; PRESSES of the Segmental Steel Underbridges and Culvert : 


Pipes to 102 inches diameter, Hobson and other 


PHOENIX FOUNDRY CO., LTD., DERBY, 2>S2Ss2e5= 


Columns and Cast Gutters. 


Turn out expeditiously ALLL. KINDS OF t Bieri stat J WORK. SEND FOR SECTION LIST. 


WM. JESSOP & SONS, LTD., SHEFFIELD. 


London Address—3, VICTORIA STREET, S.W. Glasgow vatias. | ST. VINCENT PLACE. 


nae NR Sem ERPS So: FORGED CRANKS 


Steel Gearing = : ‘ins 
Rudders. — ———— STRAIGHT SHAFTS 
Stern Frames. | 7 
Brackets. 























Ingots, 
Blooms, 


Stems. | Pe > tae J : P A ae 
Propeller Blades. (amameameyaa a fy Billets, 
ee On Pee 2. Files, 





Saws, 


4 Be NY et ee” | Hammers. 
High- Speed Steel. (izmaa = : | . 


STE Ex. CASTINGS. 








mati 
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“SYDNEY SMITH & SONS 


Smith's Patent Syrens, Whistles. Basford Brass Works, Asbestos Packed Cocks. 
Smith's Patent Harmony Whistles. a 

Smith’s Patent Chime Whistles. N vd ‘ a q N Gq Z| A Vv. i omni 

Smith’s Patent Boiler Composition Feeders. € TD. aa ee 


Pressure Gauges, all purposes. On Admiralty List. SEND FOR ILLUSTRATED CATALOGUE. Junction, Sluice, 
Boiler Mountings, all types and principles. Telegrams—‘‘ SMITHS,’’ NOTTINGHAM. and Safety Valves. Dll 


WERF GUSTO, FIRMA A. F. SMULDERS, SCHIEDAM, frvsc'" 


SHIPBUILDERS AND ENGINEERS, 


BUILDERS OF THE MOST IMPROVED DREDGE PLANT OF THE LARGEST DIMENSIONS AND OUTPUT. 























Telegraphic Codes Used: 
Address ; ABC (4th & 5th Ed.) 

ASMULDERS, ai | a Aly Western Union. 
SCHIEDAM \ mi hs a a: ty itd bo. . iy 5 LAN Ma ; A Ns Engineering (2nd Ed. 

AiG vy lah I SHgE = x j "eas i ue ‘ 
= ~ H1579 
Self-propelling coaling vessel bunkering a steamer in the Port of Rotterdam, at the rate of 250 tons per hour, overhead, a lighter placed in between. 
BOILER WORKS at GRACE BERLEUR, mear LIEGE. 
ROOF AND BRIDGE CONSTRUCTION. BOILERS OF EVERY SYSTEM AND POWER. 











THE McKENZIE, HOLLAND, & WESTINGHOUSE 
POWER SIGNAL CO., LTD. 


POWER SIGNALLING 


_Electro-pneumatic, all-electric, & automatic signalling. 
Address : 


58, Victoria Street, London, S.W. 


Telegrams: “Powersig, London.” Telephone: 890 Westminster. 




















, a f 3x 
ae @@@ ee oottterr & SONS = He 
"SHES (CROWN = SWEDNESBURY CROWN. Jee 


ON THE 


AMMONIA, CARBONIC, & COMPRESSED AIR SYSTEMS. 


Adopted by all the Leading: Shipowners and Meat Companies in the World. 
ICE PLANTS UP TOLZ200;: TONS CAPACITY. 


THE HASLAM FOUNDRY & ENGINEERING CO., LD. 


kG UNION FOUNDRY, DERBY. London Office: 175-177, Salisbury House, London Wall, E.C- 01872 
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BERRYM AN a | TAYLOR & CHALLEN, tr». 
PATENT HEATERS | Ss IiPRES SE ) 








Improved Patterns. For the Manipulation oi Sheet Metals. &c. 





OVER 8000 SOLD. 


AS SUPPLIED TO— 
The British and the leading 
Foreign Governments, 
Vickers, Sons and Maxim, Ltd., 
John Brown and Co., Ltd., 
Charles Cammell and Co., Ltd., 
Palmer’s Shipbuilding Co., 
Armstrong, Whitworth and Co., 
Ebbw Vale Coal and Iron Co., 
Dorman, Long and Co., 
Guest, Keen and Nettlefolds, and 
Thousands of-other Firms and 
Electric Stations. 





WATER SOFTENERS, CALORIFIERS & 
OIL SEPARATORS. 


JOSEPH WRICHT ano CO., 


TIPTON and 124, VICTORIA ST., S.W. $24 


RICH® D. BATCHELOR, 


ARTESIAN & CONSULTING WELL ENGINEER. 
Established over a Century. 


CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


Water Supplies. 


Largest Steam 
BORING PLANT. ee 
naresonerna So °< ee ene, and —_—— PRESS FOR PATENT ROOFING SHEETS} 
oe eee ee — About 100 Presses are usually in our Showrooms many of whic 


73, QUEEN VICTORIA ST., LONDON. can be operated for intending purchasers. 570 
BOREHOLES, LONDON. & ARTOIS WORKS, CHATHAM. ; 


y 
UMld ose Warmons, Grama. |“ ““Peeprone~ Curt” "| Congtitution Hill BIRMINGHAM, England. 


























PUMPS and PUMPING PLANTS, STEAM or ELECTRIC DRIVEN THE a6 BELLTITE’ 


PATENT SLIDE VALVE UNCHOKEABLE 


SHIPS’ BALLAST PUMPS. Patent Shielded 


oo a oe STOP VALVE. 


CAPACITIES, 35—300 TONS PER HOUR. [ROBINSON'S PATENT]. 








FoR 


High Pressures 


AND 


Superheated 
Steam. 





BELL’S ASBESTOS 6O., Lro, 
CARRICK & WARDALE, Southwark Street, 


GATESHEAD. , . LONDON, S.E. 











j 
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Designed @ construcied 


cnall SYSTEMS 

to convey materials 
of every description 
end in any quantilies. 
Agebleble where ho 
other form of transport 
can be used. 


siete also 
bye ee 


Writefor Iustisted Catalogue. 


Rep Office 
72, MARK LANE, 
Works MILLYYALL -« 


BULLIVANT € C2L* 


LONDON Ec 











THE 


“CLIMAX” PATENT 


OIL SEPARATOR 


AND 


OIL ECONOMISERS 


FOR EXHAUST STEAM. 








Separator Supplied for Treating 80,000 Ibs. of Steam_per hour. 
OYER 500 PLANTS INSTALLED. 


Absolutely perfect separation obtained and recovery of 70 % to 90% of oil. 
Write for illustrated Catalogue. 





Sole Manufacturers: 


B. R. ROWLAND & Co., Ld., 


REDDISH, near MANCHESTER. 


Telephone No, 47 Heaton Moor. E1710 Tel. Addreses—Heroic, Reddish. 











ORDNANCE CENTRIFUGAL FAN AND MOTOR COMBINATION. 





For Heating and Ventilating. 
For Induced and Forced Draught. 


For Dust Removing, &c. 


Highest Efficiency—Maximum Pressures 
Obtained against Resistance with Minimum 
enabal _— 


FULL PARTICULARS FROM 


The Electric & Ordnance Accessories Co., Ld., 


Stellite Works, Cheston Road, ASTON, BIRMINGHAM. 


AGENCIES— Q593 


J. AND A. ANDERSON, 231, St. Vincent Street, GLASGOW. 
J. W. MORLEY, Consett Chambers, NEWCASTLE-ON-TYNE. 
Jos. CRAWFORD, M.I.M.E,, 2, Exchange Street, MANCHESTER. 
BENJ. WILD, A.M.I.M.E., 2, Elliston Road, Redland, BRISTOL. 
BAXTER AND CAUNTER, 86, Charing Cross Road, LONDON, W.C. 
J. WHALEY, 16, High Street, BELFAST. 

&e. &e. 

















THOMAS CHATWIN 


‘Victoria Works,’”’ Gt. Tindal Street, 


BIRMINGHAM. 


CHATWIN’S PATENT 















FOR 
| ROUND, 
for 
Hand and Machine = 


— PARALLEL HOLES 


THEY CANNOT BE EQUALLED. 





MADE IN ORDINARY 





CAST AND PRI ape 
na SCREWING 


MACHINES 


AND ALL DESCRIPTIONS OF 


ENGINEERS TOOLS. 


X1692 








fii 
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F. W. BRAGKETT & GO. 
ssxens or COLCHESTER. 


AIR COMPRESSORS, VACUUM 
PUMPS, 


PUMPS OF ALL KINDS. 


Th:>:- Throw Pumps. 

















Sugar Refining’) 


Machinery. 


BLAKE, BARCLAY and CO., 


Greenock, N.B. sml6 


JAMES SPENCER & 60., 


Hollinwood, MANCHESTER. 


“exes OVERHEAD TRAVELLERS 
and of ENGINEERS’ MACHINE TOOLS. 13 
Lathes. Drilling & Serewing Machines in Stoek. 


BLAIR, CAMPBELL & M*LEAN, 


Woodville” ‘Street, Govan 
GLASGOW. 














MAKERS OF :— 
Sugar Boiling and Refining, Distillery and Brewery Plant 
Multiple Effect Evaporators and Vacuum Pans 
for all Purposes. 
Vacuum Stills. Continuous-working Steam Stills. 


Chemical Plant 
comprising : — 
Glycerine 
Evaporators and 
Refining Plant 


Extractors 
Autoclaves. 
Converters 
Saturators. 
Condensers. 

Refrigerators. 


Heating and 
Cooling Coils. 





Imperial Drying Machines for F Brewers and Distillers’ 
Grains, Dreg, and Sediment. 


Mauufactured Copper and Brass work of every descriptio 
Brass and Gun-metal Castings. sm44 


ATLAS 


BEST WHITE 
ANTI-FRICTION 


Address : 
52, Queen 
Victoria 
Street, 
London,E.c. ™° 
‘Z177 





















Marshall, Fleming & Co., 


Engineers, MOTHERWELL. 


OVERHEAD ELECTRIC and HAND CRANES, 
ELECTRIC WHARF CRANES. 
LOCO. STEAM CRANES. 











LONDON OFFICE: 


301-2, M House Chambers, E.C 


NEWCASTLE-ON-TYNE OFFICE : 
i, St. Nicholas Buildings. M74 





ROOTS’ ‘acme’ BLOWERS 


With all latest improvements. For Ordinary or High Pressures up to 10 Ib. per sq. in, 











The most perfect Blower for GAS MAKING and Steel 
Making with TROPENAS Process, &c. 


DRIVEN BY ELECTRIC MOTOR, SIMPLE OR COMPOUND ENGINE. 














; — OVER 
Can be fitted with DUPLEX ROD ENGINE if desired. 
FULL PARTICULARS FROM... 10.000 
SAMUELSON & CO., LTD., BANBURY MADE 
"3 ab | j 
E1368 ENGLAND. AND 




















HOWELL & GO., LD, scau'sos: SHEFFIELD, 


“wo YITRITE vee 
STEEL. 


BEST !! 
SPECIAL STEELS 


BRAND. pe 
FOR MOTOR CARS. 
CHROME, NICKEL AND 


VANADIUM STEELS. 
















Contractors to the Admiralty, War Office, &, &. 


SPECIALITY— 


HELECTRIC 
CRANES. 


Contractors to the War Office, 
Admiralty and Colonial 
Governments. 

SOLE MAKERS OF 


PATTERSON'S "a GHARGING MACHINE 


For Open-Hearth and Heating Furnaces. 
‘PATENTED IN ENGLAND, AMERICA AND GERMANY. 


elegrams—CRANES, RODLEY. 








CANTILEVER, OVERHEAD, LOCOMOTIVE, GOLIATH, 
DERRICK CRANES, WINDING ENGINES, AND MOTOR AND 
ELECTRICAL EQUIPMENT, &c. 


CRANES. Made in all Sizes. Prices on application 


JOSEPH BOOTH & BROS., L°., 


RODLEY, LEEDS, ENG. Bi2!6° 


JUNE 26, w 26, 108 





ar 
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FIG. 338.-Showing Electric 

warping Winch, with covers 

removed to display the work- 

ing parts. Write for prices 
and particulars. 










J. P. HALL& CO. 


OLDHAM. 


Telegrams—DYNAMO. 
Telephone—300. 


Makers of 


ELECTRICAL 


PLANT 


ALTERNATING and 
CONTINUOUS. 


CONTRACTORS TO— 


ADMIRALTY. 
WAR OFFICE. 
INDIA OFFICE. 

G.P.O. X1652 
COLONIAL GOVERNMENTS. 
JAPANESE GOVERNMENT. 
PRINCIPAL CORPORATIONS. 








a 


























tie Central Station, as in Course of Erection. 








NEWCASTLE OFFICE—7, COLLINGWOOD STREET. sM58 














THE ‘CLYDE STRUCTURAL IRON Co., LTD., 


Clydeside Ironworks, Scotstoun, GLASGOW. corruaitin Grascow. 


LONDON OFFICE—48, CORNHILL, E.C. 


b 
i 
’ 
> 
ROOFS, , 
BUILDINGS, 
WORKSHOPS, . 
FACTORIES, 
GRAND STANDS, } 
PITHEAD 
FRAMES, } 
BRIDGES, 
TANKS, } 
> 

7 

» 

: 

, 

, 

, 

7 

> 


Bc. &c. 


Designs and Estimates Free 
on Application. 








Fraser & Chalmers 


MINING MACHINERY. 


COMPLETE EQUIPMENTS 


FOR 


COLLIERIES. 


COAL-WASHING AND 


CONVEYING PLANTS. 
WINDING ENGINES. 
PUMPS & COMPRESSORS 


& (Riedier & Gutermuth). 


Head omce— 12) 
3, LONDON WALL BUILDINGS, 


LONDON, E.C. 
Telegraphic Address: VANNER, LONDON 


Steam Laundries 
(institution and Public) 


EQUIPPED WITH 


MODERN MACHINERY 
D.« J. TULLIS 


LIMITED, 


CLYDEBANK, N.B. 


London Office and Showroom— 
1, Southwark Bridge Buildings, S.E. 


Indian Agents—Burn and Co., Ltd., Howrah. 
Ql? 






































W. BARNS & SON. 
Globe Works, Queensland Road, Holloway, N. 


Telegraphic Address—PrRroraTion, Lonpon. 

















OLD DDD DDD DD DD DDD EDD DEDEDE EDD EDD EE EEE EE 











H.W. WARD & CO., srs, 








LATEST 
PATTERN 
ROLLER 
STEADIES, 





BIRMINGHAM. 


FLAT TURRET LATHES, 





FRICTION 
GEARED 
HEADSTOCK 


Sizes: Qtin. x 50in.,: tin, x ‘A2in., Sin. x 48in. 
OUR LATEST PATTERN ROLLER STEADIES WILL MORE THAN 
DOUBLE YOUR OUTPUT} 


Q527 





HARRISON STEERING CEAR. 


Cheapest and Best. 
TURNBULL’S SAFETY STOP, CHECK 
SLUICE & REDUCING VALVES. 
Send for Valve Sheet. 


ALEX.TURNBULL & Co., Ld., Bishopbriggs 


Telegrams—Valve, Glasgow, also Steering, Glasgow. Q59 





CORRUGATED 


Furnace Bars. 


For Land and Marine Boilers 





These Bars are made with the surface 
specially hardened, and cannot fuse or burn at 
the edges. The design of the Bar ensures air 
space, giving thorough consumption of fuel. 





Furnace: Bars with Specia' Chilled*Face. 
Double the Life of Ordinary Bars. 





Manufacturers 0.3 
CHILLED IRON CASTINGS 


for all Purposes. sm53 





MILLER & CO., L.D., 
London Road Foundry, EDINBURGH. 
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NASMYTH, WILSON & Co., Ld, mic tng, 











ESTABLISHED © 1837. - 


LOCOMOTIVES - 


FOR ALL GAUGES AND EVERY 
DESCRIPTION OF TRAFFIC. 


Makers and 
Original 
Inventors of 
Steam Hammers 
and Steam 


Pile Drivers, 
438 


momen 


ee 
——, 


Ti, ee Se 
KORTING BROS. GevrarucaL Puwrs 


53, Victoria St.. WESTMINSTER. for Lifts from 10-66 feet, 




















SPECIAL CONDENSERS SPRAY PLANTS 


FOR 
Cooling water to 75° Fahr. with pres 
STEAM TURBINES. g patil of 17 feat. tales 


giving 28" ps ei without use 
o r Pumps. 
AUTOMATIC EXHAUST VALVES 


Condensers in all sizes from 


10 to 10,000 H.P. BALANCED CHECK VALVES. 




















POWER PUMPS 


HORIZONTAL & YWERTICAL, SINGLE, DOUBLE &<TREBLE RAMS 





ALL CLASSES OF PUMPING MACHINERY. 


HORIZONTAL TREBLE RAM PUMP AND MOTOR, 


TELEGRAMS PUMPS, MANCHESTER. 
VERTICAL TREBLE RAM PUMP. 
LONDON : 


49, Queen Victoria Street, E.C. 
GLASGOW : 
ay @ P.&W. Maciellan, Ltd., 129, Trongate. 
NEWCASTLE-ON-TYNE : 


Rees & Wilson, 33, High Bridge. 


MANCHESTER, S.E. = 
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BIRMINGHAM. 


; 


Ait 





London Water.—Staines Supyly.—View of Pumping Station showing 6ft. 6in. Mains and Branch Pipes. 


wow treo STEEL PIPES. 














al Gas ENGINES. 


NEW CHEAP POWER. >>... 





ROYAL SOCIETY’S TRIALS, 


(COLD MEDAL:AWARDED 


¢€ 


DERBY, 1906. 













-Against all Competitors. 










SUCTION 
GAS 
PLANT. 


The Engine and Plant illustrated above won the GOLD MEDAL (HIGHEST AWARD) at the recent trials 
at the Royal Show, Derby, against all competitors. ? 





WRITE FOR CATALOGUE. Works and Head Office: ASH TON-UNDER-LYNE, MANCHESTER | 


LONDON Showroom: 75a, QUEEN WiICTORIA_STREET. 102136 
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HEENAN & FROUDE 


Telegrams- LIMITED, Telephone— 
Spherical, Newton Heath. Nos. 966a, 6260. 


Newton Heath Ironworks, MANCHESTER. 





EXE BRIDGE, EXETER. 
The first Three Pin Hinge Bridge and also the flattest arch steel bridge in 
England. Engineers: Sir John Wolf Barry and Partners. 


BRIDGE BUILDERS, 


CONTRACTORS, 


AND 


STRUCTURAL ENGINEERS. 








Colliery & Mining Plant, Railway Plant, WORCESTER ENGINEERING WORKS, 
Fans, & General Engineering - WORCESTER. 


(4, CHAPEL WALKS, 
MANCHESTER. 1759 


Refuse Destructors and Superheaters - 














STEAM CRANES, 


ELECTRIC OVERHEAD CRANES. 











LONDON 
CRANE WORKS, 


HENRY J. COLES, 
AUTOMATI 


For Coal, Cement, Ores, &c. 


Dery, 


WEIGHING and 
SELF-RECORDING. 














J. E. Reinecker, iieiian -Gailene. 


MANUFACTURER OF 


MACHINE & HAND TOOLS 


Of Improved Design and Highest-class Workmanship for MACHINE MANUFACTURERS. 


PARIS, 1900, GRAND PRIX. 





No. 3 Universal Gear Cutter. 


RELIEVING LATHES FOR FORMED CUTTERS. 


Specialities ‘oan for CUTTING RACKS, SPUR, BEVEL, SPIRAL, & WORM GEARS 





Catalogues free on application with Trade Card. Sole Agents for the United Kingdom—  Y502 


PFEIL & CO., 145-9, St. John Street, Clerkenwell, London, £.C. 





As used by .Great Western Railway at[Park Royal Electricity Works. 


SAML. DENISON & SON, LTD., Parkside, nr. Leeds. 


STAND No. 495 AT THE FORTHCOMING MINING EXHIBITION IN JULY (OLYMPIA). 














over 5000 "AFUE 
of NARROW-GAUGE 


ROLLING cht 
Koppel’s Electric Tramwa * in a Scotch Mill” 


WORKS’ TRAMWAYS EQUIPPED COMPLETE. 


Expert Advice Free of Charge. 


MANUFACTURERS of STEAM & ELECTRIC LOCOMOTIVES. 
z181 








Ra one ert Telephorie— 


elegrams— 
ALIGHTING, LONDON, 5724 AVENUE. 


ARTHUR KOPPEL, 27 Clements Lane London} 


JOHN H. WIDDOWSON 


(16 Years Manager at Sir Joseph Whitworth & Co.'s), 


BRITANNIA WORKS, Ordsall Lane, SALFORD, MANCHESTER. 


MANUFACTURER OF 


STOCKS, DIES and TAPS, 


IMPROVED TUBE PLATE TAPPING APPARATUS, 
TAPS FOR “BELLEVILLE” BOILERS, 
AND 

















Telegraphic Address—PFEIL, LONDON. Tele. Nos. 628 and 626 HOLBORN, 


_ BEVERY DESCRIPTION SCREWING TACKLE, &c, 
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The HORSELEY CoO., vp., 


Engineere, TIPTON, epaaipmnratesyctesr 


London Office Works Head Offices :— 
is: VICTORIA STREET, WESTMINSTER, 5, W.  TIPTON, STAFFORDSHIRE, ENGLAND, 
Passenger Station, Dudley Port. Telegraphie Addresses—Horse.ey, Tipton ; GALILEO, Lonpon, 


Ironfounders and Manufacturers of Structural Iron and Steel Work. 











BUILDERS Bridges, Piers, Viaducts, and Roofs 


eneeiciiile COLONIAL, & INDIAN RLYS. 


Gas Plant, Cast Iron and steel Sashes, &c. 














Showing through the water a broad, rich 





“Beacon” 
A large stock always on hand. 


GUILBERT-MARTIN, 9, Edmund Place, 


Aldersgate, LONDON, E.C. 
Telephone—2799 CENTRAL, Tel. Address—PHOTOPHORE, LONDON, 
For high pressure, and to withstand extreme 


red line, thus rendering the level very distinct. 





TRADE” 7 ut r= n” MARK variations of temperature. Are not affected 


by the action of chemicals in boiler, nor by 


|Gauce GLASSES 





draughts or sea spray. Ends do not corrode, 


TINKER, SHENTON & C0., 


LTD., 


HYDE, near MANCHESTER. 


Tele. Address—DUPLEX, HYDE. 
Telephone No: 21 Ashton-under-Ityne. 












Established 
1872. 


and all other Types of 


BOILERS. 


Contractors to His 
Majesty’s Government: 





All holes drilled out of 
the solid plate, and the 
pitch of rivets set out by 

tent autcmatic divi 
ing apparatus. Welding, 
flanging, planing, —— 
ing, &e., y Speci 
Machinery of the 
most modern construc- 
FE. tion. Riveting all 
= done by hydraulic power 

constructed. so that the 
* pressure on the rivet can 

lated from 30, 50, 

and 80 tons, according to 
the diameter of the rivet 
and the — of the 
lates, This is a most 
important feature 5 in the 
construction of high- 

pressure boilers. 
X361 


London Agents: W. H. Cochrane & Co., Suffolk House 5, Laurence Pountney Hill, London, E.C 


EASTON & BESSEMER, 


Limited, 
TAUNTON, ENGLAND. 








Telograms—Eastwald, Taunton. Telephone—0146 Taunton. ABC Code use d 


LONDON OFFICE: 46, KING WILLIAM STREET, E.C. 


STEAM ENGINES. 


HORIZONTAL AND 
VERTICAL. 


SIMPLE AND 
COMPOUND. 


CONDENSING 
AND 
NON-CONDENSING. 





CATALOGUES ON APPLICATION. Y911 
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{ “The Lancaster” 
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N's, 
¥, 
Ves 
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(Registered Trade Mark) 


PISTON RINGS. 


Made in any rectangular 
section and cast from the 
special metal used in our 
Spiral Spring and Serpent 
Goil Piston Rings. We refer 
you to page 18 of our Piston 
Catalogue for their wearing 
quality. To distinguish them 
from ordinary Ramsbottom 
Rings they are registered 
in the name of “‘Lan Ram” 


| : LANCASTER & TONGE.. 


Sole Makers of “‘The Lancaster” Pistons, Steam Traps, Metallic Packings, 
Steam Dryers, Spiral Springs, and all sections of Piston Rings 
in Iron, Brass or Steel. . x1109 


ENGINEERS, PENDLETON, MANCHESTER 
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Makers of High-class Lancashire, Cornish, 








THE BAKER OIL SEPARATOR 


FOR EXHAUST STEAM 


1S THE BEST ON THE MARKET. 
Particulars and Illustrated Catalogue Free. 


THE BAKER OIL SEPARATOR CO., LTD., 


PATENT ‘SCARBOROUGH. SC ARBOROUGH. 
LONDON Representative—VICTOR COATES, M.I.M.E., 2, Norfolk St., STRAND, W.C. 








Telephone No.—3261 GERRARD. Telegrams— VICTOMIME. D18 J 
a e . 

















NOBLE & LUND, Lip, 


FELLING-ON-TYNE, ENGLAND. 


PATENT 
BAND 
SAWING 
MACHINES 


For CUTTING IRON 
and STEEL COLD. 


OVER 
1100 


SOLD 


Made in Several Sizes 





ALWAYS IN STOCK. 


This machine will cut through bars, joists, &c., of any length, at right angles to the 
bar at one operation, and thus increases the usefulness of the machine. 





Representative for Scotland, A1925 
A. J.: KINGHORN, Caledonian Chambers, 87, Union St., GLASGOW, 
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DAVIE « HORNE 


JOHNSTONE, N.B. 





ROSS & DUNCAN, 


Whitfield“Works, Govan, GLASGOW. 
MARINE ENGINEERS & BOILERMAKERS 


Bremme’s Valve Gear. Government Contractors. 
Dunean’s Propeller. Q70 











GRAIN, CHILL & STEEL ROLLS. 


HEAVY CASTINGS Iron up to 100 tons. 


Steel up to 40 tons. 
Cast Steel Loco. Wheel Centres a Speciality. 


R. B. TENNENT, Limiteo. 
“© COATBRIDCE, N.B. 


CLIFTON & WADDELL, 


Metal Sawing Specialists, 
JOHNSTONE, near GLASGOW. 


Work of any 
tength can be 
sawn off. 
30in. machine 
does the 
work of a 
dozen 
hack saws. 














DELIVERY 
FROM STOCK 


SPECIALITY— 


Patent BAND SAWING MACHINES 


Patent Circular Sawing Machines 
of all kinds for Cutting Iron and Steel. 


STOCK BOILERS. 


Over THIRTY THOMPSON DISH-ENDED 
LANCASHIRE BOILERS 


Of Various Sizes, including 9ft. 3in. diar., 160 Ibs.w.p. 
READY FOR PROMPT DELIVERY. 

’ Ask for Detailed Stock List. Z145 

JOHN THOMPSON, Wolverhampton. 


ORR, WATT & Co. 


pA Structural Engineers, 


ROOF AND BRIDCE BUILDERS. 


Hydraulic Pressed Steel Trough Flooring 
For Road and Rai way Bridges, Buildings, &. 
LANARKSHIRE BRIDGE WORKS, Carfin, 

MOTHERWELL. Scotland. sM60 














C. ISLER & CO’S 


Improved 


| CORE’ DRILLING PLANT 


For WATER and for PROSPECTING 
for MINERALS, &c. 
Any size and any depth Bore Holes fixed by the ROTARY 
or PERCUSSION Systems. 





All kinds of Drilling Plants for HOME or EXPORT. 


C. ISLER & CO’S 


Latest IMPROYED) 


AIR LIFT PUMPS, 


Capable of Raising Maximum Supplies, 
and also Improved 


DEEP WELL PUMPS 


Steam Pumps, Steam or Oil Engines, 
Gas Producer Plants, Windmills, &c, 








DUG WELLS DEEPENED by C. Isler & Co,’s 
Improved System without disturbing existing supplies 





Sites Inspected and Geological Opinions furnished. 








Iustration of C. ISLER2?& CO.’S “CORE” DRILLING PLANT and 
CORES from Bore Hole 950 feet deep at Malvern. ESTIMATES FURNISHED. 


ca 1SsSLER & CO., 


Aptesian and Consulting Well Enginee-s. PROSPECTORS FOR MINERALS. 
Contractors to H.M. War Office, Admiralty, India Office, Crown Agents for the Colonies, Egyptian Governments, dc. &c, 
BEAR LANE, SOUTHW AxXtK STREET, LONDON, S.E. B3018 
Telephone—3427 HOP (2 lines). 




















T. SHORE & SONS 


Engineers, 


STOKE-ON-TRENT. 


PATENT 
FEED WATER 
HEATERS. 


DIRECT-ACTING 
PUMPS, 


VERTICAL AND 
HORIZONTAL. 











Q584 


BRIQUETTING IRON 


AND OTHER 


ORES, COAL, &. 


The Machine here represented is the strongest 
All levers, 


and most efficient on the market. 
cranks, dies, and principal parts MADE OF 
STEEL. Exerts an enormous pressure on each 
side of briquette, and requires little power to 


drive. 


Sole Makers: 


BRADLEY & CRAVEN. 


LIMITED 


Engineers, WAKEFIELD. 
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BALDWIN LOCOMOTIVE WORKS. 


LOCOMOTIVES ¢ 


Broad and Narrow Gauge. Single Expansion and Compound. 
Mine, Furnace & Industrial Locomotives. Electric Locomotives 
with Westinghouse Motors & Electric Trucks. 


Cable Addresses—BaLbwin, PHILADELPHIA ; SANDERS, LONDON. 


LOCOMOTIYES. 


Steam. 
Ten-wheel Type Passenger Locomotive. 


Built for Toronto, Hamilton and Buffalo Railway. 
Total weight of engine, 183,210lbs. Weight on driving wheels, 139,675 lbs.; 
diameter of driving wheals, 73in. 


Boiler pressure, 200lbs. Cylinders, 20in. by 26in. Maximum tractive power, 
24, 200 lbs. ; 





Philadelphia, 


SURNHAM, WILLIAMS a 00, Pa. USA 


General Axents—SANDERS & CO., 110, Cannon St., London, E.C. 














MONTREAL LOCOMOTIVE WORKS, LTD., 
Bank of Ottawa Building, Montreal, Canada. 
London Offices : 26, Victoria Street, Westminster, S.W. Cable Address: “ Sivad, London.” Y1018 





LIMA LOCOMOTIVES. 


SHAY GEARED LOCOMOTIVES have the Greatest Tractive Power + their 
weight of any Locomotive. «Designed as for steep grades and sharp 
curves, Builtin in 16 sizes. 150 tons. 


DIRECT CONNECTED LOCOMOTIVES of +s types and size. All gauges. 
IF INTERESTED, Write for Catalogue 15-9. 


THE LIMA LOCO. & MACH. CO., 


D100 105, Third St., LIMA, OHIO. 


N STIRK & SONS, LD. 


HALIFAX. 


Cable Address— 
SHAYLOCO, 
LIMA, 0O., U.S.A. 

















(EST. 1866.) 








10in. High Speed 
Lathe. 

All-gear Head- 
stock, easily 
takes a cut 
yrin. x fin. at 

90ft. per minute. 
Q446 








THE BARROWFIELD 


GLASGOW. 


Manufacturers of ye a STEEL STR STRUCTURAL & OTHER WORK. 


IRONWORKS, 


LIMITED. 







Telegraphic Address— 
GASOMETER, GLASGOW. 


Telegraphic Code, ABC, 
4th Edition. 









Roofing, Castings of Water Towers 
Iron Buildings, All kinds of 
Loading Wharves, ics 3 Cast Iron and 

Promenade Piers. description. Tanks. 






STEEL: RWVETTED PIPES WITH FLANGES, SOCKETS, OR COLLARS. 


,, London Office: 6, Little Bush Lane, Cannon Street, E.C. gs? 
SPECIFICATIONS AND ESTIMATES ON APPLICATION. 


P1642 


Electric.{ 
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CEL MSFORD 


vFCl 


READER 
HIGH 
SPEED 

ENCINES. 




















E. READER é SONS, Ld., 
NOTTINGHAM, and 
5. New London Street, £.C. 















KEY-WAY « OIL GROOVE 
CUTTING MACHINES. 


The NEVILLE MACHINE TOOL CO., 


7. dames St.. 'I1VERPOOL. Lep.. 


The PATENY ‘* ACME Reed 
CRUSHING ROLLS. 
GOODWIN. BARSBY & CO 


SUPER } STEAM 


SEND for CATALOGUE OF SPECIALITIES. | 
VaLvE TO ENGINE 
The SHEPPEE MOTOR CO., Thomas 8t., Y 


S34 SPRINGS 


Spring Washers, Files & Steel. 


The Tempered Spring Co. , La. 
SHEFFIELD. 


Write for Catalogue Illustrating 
‘Redman ‘: Rapid 
Planers’ 


PARKINSON LANRF. HALIFAX, @71 
















Fin E 
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STEAM TUCS& LAUNCHES 








WOOTTON BROS. LD., 


COALVILLE, near LEICESTER. 
Telegrams— Wootton, Coalville. 


Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT. xix 


Colliery Plant. General Millwright. 


“RHODES” 


FOR 
HIGH-CLASS 


POWER PRESSES 


AND 


HIGH-SPEED SHEARS 
J. Ruopes & Sons, Lto., 























WAKEFIELD, ENG. Q499 





THE ENGINEER JUNE 26, 1908 
: —$<——— 











ESTABLISHED 1837. 2 GRANDS PRIX, PARIS, 1900; MILAN, 1906, 


TAYLOR AND HUBBARD A. BORSIG, 


TEGEL. 

Leicester 

ee HIGH-GRADE SINGLE EXPANSION & COMPOUND LOCOMOTIVES 
ADAPTED TO EVERY VARIETY OF SERVICE. 


Loco. Steam Crane 

used at Franco-British Exhibition 

for unloading exhibits in Machinery 
Hall 





Standard 
Cranes . 
from Stock Consolidation Locomotive for Chilian State Railways. 

Oldest Locomotive Works on the Continent. Modern Shops. Latest Designs. Over 

12,900 Workmen. 6500 LOCOMOTIVES BUILT. Annual C. ity, 500 L tives. 
London and District Enquiries to: ROBERT WEATHERBURN, M.I. Mech. E., 
Finsbury Pavement House, London, E.C. 
Provincial Enquiries to: C. KORTE, Standard Buildings, 38, Park Row, Leeds. 





Telegrams: 
“ Lifting, Leicester.” 


ee FRAMED BUILDINGS 
eth ; ; 























of Every Description. 





” BELTING 


AMES. Heron BRIDGETON.GLASGOW | 











< PLAIN ORORNAMENTAL 


TRUSSES BROWNLIE Fa MUI 


53d, SOUTHWARK ST., LONDON, 8.8. 
$88 Hop.” 9402 Central. POSSIL PARK, GLASGOw. 
CATALOGUES free on ee LONDON: 
pyar 16, St. Helen's Place, E.C. 


,& PITLAKE, CROYDON Refer New Edit 











ESTIMATES 


DESIGNS” TIE RODS SHOES ac PIM 
as IN STEEL. = OR IRON.“ CARRUTHERS’ PUMPS 


ac SPECIAL DESIGNS = 


ror CHURGHES «c * > 
* FOR ALL 


6 ESTIMATES FREE 


STERLPLATES & CALQUERED RO ORS 5) “2 ae 
\ PRESSURES | 


Steel Shaftire from 24in. to Sin. dia. and up to S36ft. long always kept in stock. 
AND 


HAVING 
PURPOSES. 


WON its WAY by MERIT, i 


A LARGE 








STOCK 


TRIUMPHED | m TIME TEST, = “a 


& 4 hi aniston Boller Feed Pump 
4 ‘7 in J. H. CARRUTHERS & CO., Limited, 
Polmadie Iron Works, Polmadie, GLASGOW.  xisi0 


In Principle UNCHANGED, 


In Construction IMPROVED, SIEBE, GORMAN & CO., Ltd. 


Mee: | Neptune Works, LONDON, S.E. 
, “ Estag.isnep 1820. 22 Gétp MEDALS. 
r TWO GRAND PRIZES, MILAN, 1906. 


MODEL F. a | 
= iia = | Sew DIVING 
: APPARATUS 


DRESSES, HELMETS, PUMPS, &c., 
, Of all Patterns. YSA9 
Sole Makers to the BRITISH ADMIRALTY, War Office 


wae, Model F. Ne l 
—— India Office, Crown Agents, Trinity Corporation, &c. ; 
Telephone—No. 1 (Hop). 


Duplex Low Service Pump. 














ADVICE TO aixaé-senaatile» esata Se hai seeseatil 
—_— Teleg. Address—SIEBE, LONDON, 


J. PARKINSON ‘& SON, Shipley, Yorks. 
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COCHRAN BOILERS. 


Patent Vertical Multitubular—Standard Design. 








ical 
Economica a 


and in Stock. 


Efficient. 





16 


WRITE FOR SPECIAL CATALOGUES— 
Class A ~ For Land use; Class B ~ For Marine use. 


COCHRAN & CO., ANNAN, LTD., 
ANNAN, SCOTLAND. 





—_—— 


FRANK WIGGLESWORTH « Go. Lo. 


FRICTION 
CLUTCHES 


FOR 










ALL 


PURPOSES. 


} TO 1000 H.P. 


ENGINEERS, weuson streer works, BRADFORD. 








TT. & W. HIGH CLASS, LIGHT & HEAVY 
os T 

© CA " NG 

TRENT. 


MECHANICAL, CHEMICAL and MICROSCOPICAL TESTS. 


On Admiralty List. Est. 1814. Z183 





Hie STEELCOMPANYorS SCOTLAND? 


a 
i= (sizMENS. s. als PROCESS. }t 
he ba Von te 1872. 


~ ~a er 
a3 ROYAL EXCHANGE ae JARE, GLASGOW. 
ww WORKS 
] 


~) 
HALLSIDE, NEWTON, and SQUARE, 
beta ICHAIRN,GLASGOW ~ 
a = 
y= 


1 


“% 


= 


1?) - > 
ROYAL EX IANGE 
GLASGOW,and 
3,MINCING LANE. LONDON 


zs 


See 
oes OS 


Manufacturers of 


TEEL Plates for Ships, Boiler and Bridge-building, 
—_— — Zed Bars, Tees, and all forms ot Sectional Bars 
uired for constructive purposes. | 
CASTINGS of all kinds and‘ largest sizes tor Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 
FORGINGS of every description. 
AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 
TY RES—Locomotive Carriage and Wagon, to all requirements. 
SPECIAL STEEL of all kinds used for constructive purposes. 











Telegrams—“* WEDGE, LEEDS.” 
“LOCKENCAN, LONDON.” 


Telephone—Leeds 506; 
London, Holborn 1847. 


To Locomotive & Railway 








Carriage Superintendents. 








KAYE’S Patent Automatic Carriage Door Wedge Lock, with or 
without inside Handle. 
KAYE’S Patent Safety Catch. 
KAYE’S Patent Outside Handle, made to any pattern. 
KAYE’S New Patent for Automatically fastening Sliding Doors, 
Corridor Carriages or Tram Cars. 
After many years’ trial a good demand has been made for Kaye’s 
Patent Wedge Locks, and reference may be made to the follow- 
ing Railway Companies, viz., Great Eastern, North Eastern, Great 
Northern, London & South-Western, South-Eastern & Chatham, 
Lancashire & Yorkshire, Great Central, the Furness Railway, &c. 











Apply for Samples and further particulars to the Sole 
Makers, 


JOSEPH KAYE & SONS, 


93, HIGH HOLBORN, 
LONDON, W.C. 


x19%4 Works : 
HUNSLET, LEEDS. 








H.W. KEARNS & CO., LTD. 


BROADH EATH, MANCHESTER. 


Machine Tools For Engineers. 











oe PNEUMATIC EJEGTORS 


For Raising Sewage, 
Sludge, Water, &c. 


As used for.the Drainage of. EASTBOURNE, 
BOMBAY, RANGOON, SOUTHAMPTON, 
CAPETOWN, and many other Towns. 


For Raising Water from Wells, Boreholes, &c. 


FOR ALL SERVICES. 


HUGHES & LANCASTER 





OMPRESSED AIR LIFTS| 


Kir Compressing Machinery 





SINCLAIR’S 
CyLinoricAL Muttitusutar BoiLer. 


With Vertical Tubes, either 4in. or Sin. bes ings a about 40 per cent. more heating surface than ordinary 
Lancashire Boilers of same external d about 10001b. more water per hour, thus effecting 
a saving in fuel of about 6d. per hour. Sizes up to 8ft. Gin. Saher and 180 lb. working pressure now at work. 










FRONT VIEW. BACK VIEW. 





16, Victoria Street, LONDON, S.W. 


ESTIMATES AND PARTICULARS ON APPLICATION. Y542a 





reas BOILER WORKS, 
LEITH SCOTLAND 


cence: SINCLAIR & SONS, 
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JOHN H. WILSON & CO., LTD, “== 


New Works & Offices: DOCK RD., BIRKENHEAD. _ ,,, wicronia 8 fees 











CRANES = <<< tt—t™S WINCHES 


(Steam and Electric). apne bess < a (Steam and Electric), 


sTeaM || | RRNA Ss GAPSTANS 
cANE-§ 4 area. - WINDLASSES 





—_—_ _ ee x NWS : me - Be ORANES, 


sats CSE 
AND aS Rass ; 
— .. MIXERS, 


PLANT : . e : : illustrated Catalogue 
; ¢ * on Application. 


30 TONS STEAM ACCIDENT CRANE. 








. PATENT 


HIGH-SPEED AIR COMPRESSOR. 


Twro- mae Cross sana as dae Type, with Positively Operated Yalves. 


Shei from 300 to AG&OO cubic feet of free air per min. 





SAND ESLAST MPPARATUS. 


For Cleaning Large or Small Castings in Steel, Iron and Gunmetal. 


TILGHMAN’S PATENT SAND BLAST | CO.. LTD.. 


BROADHEATH, near PARES TE ; 
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GEO, COOPER & SONS 


(SHEFFIELD), UTD., 
MANUFACTURERS OF 


Bolts and Nuts, Coach Screws, Spikes, 
Set Screws, Rivets, Washers, &c., 
for 
Railways, Wagon Builders and 
General Spepee. 


EFFINGHAM NUT & BOLT WORKS, 














SHEFFIELD. Q574 
GEO. ADLAM & SONS, 
BRISTOL. 


Hydraulic and General Engineers, 


Coppersmiths, 128. 


Brass Founders and Finishers. 


Speciality: ELECTRIC LIFTS & PUMPS 











For Superior Quality Crucible Melted 
MALLEABLE IRON AND STEEL 
CASTINGS, 
rry T. SMITH & CO., 

Rowditch Foundry, Derby. 
“QUICK DELIVERIES.” D48 











SPIRAL SPRINGS. SPIRAL SPRINGS. 


When requiring Spiral or Small Flat Springs 


for any — in connection with your Engines and 


Machines, send your enquiries to 


The LION SPRING Co., Oldbury (B’ ham) 


who are makers to some of the largest Q5135 


Gas Engine and Motor Car Makers, Railway Wagon 


Carriage and Tramcar Builders in the Worl 





DRUMMOND BROS., LD. 


Small High-Class 


LATHES 


RYDE’S HILL, near GUILDFORD 


See advertisement last and next week  Q5€8 





COTTON-ROPE PULLEYS 


up to 18tt. Diameter. 


FRICTION CLUTCHES, PLUMMER BLOCKS, 
SHAFTING, SPUR WHEELS, 


THOMPSON and SOUTHWICK, Ltd., TAMWORTH 


See illustrated advert. last and next week. Q563 











ELECTRICALLY-DRIVEN 


DUPLEX PUMPS 





For MINING & OTHER PURPOSES. 


Duplex Steam Pumps 


FOR ALL DUTIES. 


MANUFACTURED BY 


HAYWARD-TYLER & CO., Lro, 


99, QUEEN VICTORIA STREET, E.C. 


Telephone—192 BANK (2 lines). R1339 Telegrams—TYLEROX, LONDON. 








DAVY BROS., L! 


SHEFFIELD. 


Telegrams—Moror. Telephone—4%4, 2429, & 2418 


RAPID-ACTION FORGING PRESSES 


“ With Steam Hydraulic Intensifiers, 
Giving up to 100 Strokes per minute. 








COMPRESSION OF STEEL INGOTS 


(Robinson and Rodgers’ Patents). 


LANCASHIRE BOILERS. 


INDUCED & BALANCED DRAUGHT 
with Hot Air Economiser 
(Ellis and Eaves’ Patents). Q573 
FOR ALL LAND TYPE BOILERS. 


STEEL WORKS PLANT 








See Iiustrated Advertisement on June 19th and July 17th 


RP : PICO 








TENANTS’ FIXTURES, for Home and Export, of « 


description—W ood, lrun, Slabite. or ‘live Hateriors, Pav witic ne 
Roc pe Ng oe ke. Kindiy state your requiremcuts 
Catal ‘ree. Telezrams: “ Bungalows, Birmingham.” Tele- 
hone 149 Central. “Head Office, Vauxhail We orks, Biasivenan. 
ranch Offices— Londo jon: 7, Mark- lane, E. - ; Telephe one, 10,819 
Central. : 1,E b ings, St. Mary’r-gate. 





BIRMINGHAM for BUNGALOWS. D7 





HYDRAULIC RAMS, 
WATER & STEAM TURBINES, PUMPS, 
“CHAMPION” 
ROCK DRILLS & AIR COMPRESSORS. 


Catalogues and Estimates free upon receipt of 
specification of requirements. Q588 


H. P. VACHER, "*Wincisstin 
PHOENIX DYNAMO Mig. 


Head Office— Co., Ltd., 


THORNBURY WORKS. BPADFORD. 


Telegrams—‘‘ Dynamo.” 
Telephone—952. 


Makers of A.C. and D.C. Electrical Plant 
from 3 to 1000 B.H.P. and up to 
11.000 volts. Q630 











WALKER BROS., 


(Wigan), Limited, Engineers, 


PAGEFIELD IRONWORKS, WIGAN. 





Stationary Steam Engines, Horizontal & Vertical, 


AIR AND GAS 


Writh Corliss, Slide, and other types oc Walwes. 





installations now at work 
exceed 350,000 1.H.P. 





COMPRESSING ENGINES. 





Bessemer Blowing Engines. 


Colliery, Mine, and Railway Tunnel Venti- Coal Sorting Machinery. 


lating Machinery. 


Aggregate Exhausting Capacity—40,000,000 cubic feet of air per minute. 


Winding or Hoisting Engines for Collieries. 


Underground and Surface Hauling Machinery. 


Locomotive Engines. 





Pit Head Gear. 











Rock Salt. Hewing Machinery. 
Miscellaneous Machinery. 


Heavy and General Castings. 


—- FULL DESCRIPTION OF MACHINERY IN ILLUSTRATED CATALOGUES. — 
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ey | 
Maschinen-- und - Armatureniabrik 
vorm, H. BREUER & CO., 
HOCHST, 


near Frankfort-o-Main. 


- VALVES - 


Suitable for all Purposes. 


Sole Agents for the United Kingdom — 
BURSTINGHAUS & CO., Ltd., 
ZA8 38, Upper Thames Street, LONDON, E.C. 











DRILLING & BORING 


























38iin 
CN EIL’s 
T UNBREAy 
pA oo LADLE gee 


These Ladles are manuface 
tured by a patented proce’ 
each from a sinyle steel plate 
without weld or rivet. ‘They are 


CHAS. McNEIL, 


ky ak’ 
INNING pak iRONWo” 
Clascow- 





Qtock Boilers :— 


. Thompson Dish-ended — 


Sess 
sapeesens 
xKXXXXXX 
BRRR RASS 
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BESEPEpPs 
xX*XXXXX 
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JOHN THOMPSON, Wolverhampton. 








20, MOUNT S8T., MANCHESTER. 


SPECIALISTS IN 


PLANT 


OF EVERY DESCRIPTION. 








D81 








OF ALL TYPES, 200 to 35000 I.H.P. 
See Large Advertisement Last Week & Next Week 


A. RODGER & CO., 


St. Helens Engine Works, 
amM5 





BIRMINGHAM. 


oe SEE OUR 


PRESSES _*crrsuens 
& SHEARS ie 


CHAINS. 





WILLIAM DALE, 


Ancoats Chain and Testing Works, 
Mill St., Ancoats, Manchester 


All kinds of WINDING-ON & BACKING 
OFF CHAINS for Mules; also 
CHAINS for Looms, Cranes, Hoists, &e. 


TREBLE BEST QUALITY. 
50 Tons of al! Sizes kept in Stock. Q487 


TESTS MADE & PROOF CERTIFICATES GIVEN. 
Telegrams Raepains. Telephone —3090. 


CAMPBELLS & HUNTER, Lo. 


Dolphin Foundry, LEEDS. 


HIGH-CLASS MODERN 


Nat, Tel.: 


Tele 
No. 768 LEEDs, 


LPHIN, LEEDS. 


UPON 
WAR OFFICE, 
ADMIRALTY, 
INDIA and COLONIAL 
OFFICE LISTs, 


MACHINERY, 


ALL TYPES AND SIZES, 


For ENGINEERS and BOILER MAKERS. 


Special 
Machinery 


For MWVarine, 
Locomotive, 
Land, & 
Water- 
Tube 
Boiler 
Makers. 





HORIZONTAL BORING, DRILLING & MILLING MACHINE. Capacity 5ft. x Gft. 











HENRY SIMON, Ltd.) 


ELEVATING and CONVEYING || 


MARINE ENCINES & BOILERS |— 


GOVAN, GLASGOW. | 


JOHN HANDS & SONS:"I 








for TUBES, BARS, aie 





REELING & STRAIGHTENING MACHINES, 


SAMUEL PLATT, Lro, 
WEDNESBURY. 


= = Agent fur Deutschland: TH. BOOK, Elberfeld. 217 
= — Agent pour la France: FERNAND PERDRIZET, 
== 32. Boulevard Magenta, Paris. 


STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS. 


Sole Makers R. E. DAWIS’ 


PPR. PATENT BEVELLING MACHINES ron SHIPS’ FRAMES. 
, DAVIS & PRIMROSE, JUNCTION ROAD, 


LEITH. EDINBURGH. 

















{FOR 


BRIQUETTING 
BRICK - MAKING 


Plants installed for Briquetting Coal, Coke, 
Iron, and other Ores. 


MAKERS OF 
CLASSES OF BRICK-MAKING MACHINERY 


©@ REPEAT ORDERS FOR EMPEROR 
PRESSES LAST YEAR. 


ALL 





THE EMPEROR PRESS. 


STRENGTH. 
SIMPLICITY. 
EFFICIENCY. 


SUTCLIFFE, ‘SPEAKMAN & CO., Ltd., 


Engineers, LEIGH, LANCS. 
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Present Output Exceeds 1000 Complete Engines per Annum. 


Original INVENTORS and PATENTEES of AUTOMATIC LAMPLESS. TUBE IGNITION and PROPORTIONATE 
GOVERNING for OIL ENGINES. | 





CONTRACTORS TO H.M. GOVERNMENT. 


PETTER OIL ENGINES. 


1i tt 45 B.H.P 
Stationary, Portable, and Combined with Pumps and Dynamos. 





Nautilas 
Works, 














Export Office—75, Queen Victoria St., LONDON,E.C. 1117 


Branch Office—140, Victoria St., 


BRISTOL. 


JAMES B. PETTER &: SONS, Ld. YEOVIL, Eng 























” SGRICE.GRICE &SON L..2 


CONTRACTORS TO HIS MAJESTYS GOVERNMENT 


BRASS & COPPER, LOCO & CONDENSER 


TUBES 












PLATES, Fons 43° BIRMINGHAM. 





TRADE MARK. 


“7 


W:1-W 


Sheets, Hoops, Wire 
Rods. 


THE 


PEARSON & KNOWLES COAL & IRON 60., Ltd., 


DALLAM & BEWSEY FORGES, WARRINGTON. 
MANUFACTURERS OF 


BARS, HOOPS, SHEETS, PLATES, ANGLES, WIRE BOD, 
AND OTHER MERCHANT IRON. 


Prices on Application. 











Emdineers & Boiler Makers. 








TRADE MARK. 


























NOTICE. 


Our NEW WORKS, covering 16 acres, situated on the Main 
Line Railway at CARNOUSTIE, Scotland, and fully equipped 
with Electric Cranes and all labour-saving devices in 
Foundries and Shops, ARE NOW READY, so 
that these, working in conjunction with our 
present works at Birmingham, we can 





more than quadruple our present 
output. Immediate deliveries of OUR 
ALL SIZES LATEST 
FROM 
6 to 125 SUCCESS. 










8S GAS ENGINES 


Of 100 B.H.P, each, and 


SUCTION PLANTS 


Installed at the 


NEW HUMBER WORKS, COVENTRY. 








London Agents: 


40 Telephone—14 Carnoustie ; 114 Binningham. elegrams—“ Diamond, Carnoustie ;” “ Motive, Birmingham.” 
ow Codes—A B O (6th 1 Edition) ani Lieber’s, 
oy Head Office: CARNOUSTIE: gage 


Messrs. Cunninghain & Morrison, Balfour House, Finsbury Pavement, E.C, 





(TS =t3 4 STANLEY’S 
DRAWING 
INSTRUMENTS 


ARE THE BEST. 
W. F. STANLEY & CO., Ld. 
286, High Holborn, LONDON, W.C., 


CRANES. 


Send your inquiries to 


S. H. HEYWOOD & co., 


Li 
REDDISH, near "“STOCKPORT. 


THE KLEIN ENCINEERING £3. 


CONDENSING PLANTS. 
WATER - COOLING PLANTS. 
WEIGHING MACHINERY. 


94, Market St.,. MANCHESTER. 606 
Teleg.—Modernize, Manchester. Telephone—No. 4070 


W. P. BUTTERFIELD, 


Galvanizing and Tank Works, 
SHIPLEY, YORXEHS. 


Q614 
SEE MY ADVERT. LAST & NEXT WEEK. 


















Specialists 
in 























ARE YOU WANTING 


Machine-Cut Gears? 
If so, apply to— 
E. ARNOLD POCHIN & BRO. 


40, Trafford Park, MANCHESTER. 
See illustrated advt. last and next issue. Q624 





LAUNDRY 


and Cooking Engeroers. 


w SUMMER SCALES & SONS, Ltd 
Laundry Engineers, KEIGHLE 











RENOLD 
DRIVING 
CHAINS 


| HANS RENOLD Ltd., Manchester. 4 

















DANIEL ADAMSON «. 6o., 


DUKHKIN FIELD. 
Makers of - - 


ENGINES & BOILERS. 


See illustrated advt. last and next week 























WINDING AND HAULING ENGINES, 


—— 










GRANT, RITCHIE & CO., 


LIMITED, 
KILMARNOCK, N.B. 
ENGINEERS, 


wit IRONFOUNDERS AND BOILERMAKERS. 
Locomotives, Pumping Plant, 














WINDING ENGINE (New Pattern). _ Mine Fans, Coal Cutters, Coal Cleaning Plant, &c. &c. 





||| Corliss and other Winding and Hauling Engines, TANK LOCOMOTIVE. 
simid Compound Corliss Driving Engines, Full Particulars, Prices and Specifications on 
Rope Clip Pulleys and Friction Clutches, application. su21 


SMALL TOOLS 


HIGH-SPEED DRILLS & MILLING currene. 
E. G. WRIGLEY & CO., LTD., 








Foundry Lane Works, Soho, Struteanan. 





























RAILS! RAILS!! RAILS!!! 


RAILS, ACCESSORIES, AND WAGONS 
To 
MARPLE & GILLOTT, Ltd. 


tron and Steel Merchants, 
Marufacturers’ Constructional Ironworks, 


Coronation Blidgs., Attercliffe Kd., SHEFFIELD, 
Telephone 1242. Teleg., Furnic, Sheffield, Z1% 
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MAGNOLIA METAL, 


BEST ANTI-F T ME THE NAME AND TRADE MARK APPEAR ON EACH 
ES RICTION TAL for X AND INGOT OF GRNUINE METAL. BERLIN—Friedrich Strasse, 71. 


all Machinery Bearings. PARIS—5O, Rue Taitbout. 
Be ot — “ > ee ae a so i 
“ \. 
ranot wae prevent imposition om Telephone—5925 Bank. Telegrams—Magnolier, London. 


“Power” Brand. MACNOLIA ANTIFRICTION METAL CO. OF CREAT BRITAIN, LTD., 49, Queen Victoria St, LONDON, E.C.  “Fiower rang 


EARLY DELIVERY. > Bis: 
Oh Siess, Sams, Sue BRON Thee HALL & CO.,|\SCREWI N ‘3 
ross Compou STEAM ENGINE, Ki a 
: one ae. Tain. and and Hin dia. by 24in. stroke, = a _ ab | 


for 1401lb. working pressure. Spann, Mus: = " “a 
tation and Prices on eppliaion.”- "QR Be = MATLOCK, DERBYSHIRE, IVI AC im i N ES 
EF. BREARLEY, Ltd., a ; iy Grindstone & Pulpstone Merchants. a, 


Central Ironworks, SHIPLEY Yorks a PIPES to 80in. die. BOLTS to «1 
; n. dia, 


VALVES alesse | . it ‘fe STONES | screwine TACKLE 


AND 
PATENT SAFETY BOILER MOUNTINGS| © ap as Run true, wear true, are last cuttings | Wary LLIAMSON’s 
b] 


SPECIFY 603 : and do not glaze in use. 
Full List and d/d Prices on application. Bosiam Street, New Islington, 


“J, HOPKINSON & CO., Ltd., Huddersfield.” = 2 2S Ay Fg HOME AND EXPORT _ D7| Qoig MANCHESTER, 
TIME AND MONEY - SAVING Sears McDougall’s Patent 


(unpqualied = vigils = ~— — GREASE EXT RACTOR 
SNOWDRIFT Crank Pins, Crossheads, Guide-bars, Line 


Shafting, &c. FROM EXHAUST STEAM. 


SINOL, displacing Oil, for Cylinders ot Steam and Gas | po, Condensing or Non-Condensing Steam Engines. The best method for 


Engines and Air Compressors. preventing grease, &c., passing into the boilers. Intercepting and Collecting 
Chamber, combined with Hand or Automatic Drain 


McDougall’s New Patent - = 


Sire A WM TRAPS 


The very Latest. New —_ for —* Pressures and Srpenhegyed Steam. 



































Automatic, Mechanical, and other Lubricators. 








Samples, Prices, and full Particulars from the Manufacturers :— 


SNOWDON, SONS & CO., LTD., eat 


MILLWALL, E. an Send for Particulars. Sole Makers— X1672 


Manchester: 7, Pall Mall. Birmingham: 20, Constitution Hill. Ww B. HAIGH & CO0., LTD., PLANE ST., OLDHAN. 


CLAYTON, HOWLETT & Co’s. | nia 
BRICK ies TILE MACHINERY. : 


Eee ree eM. oe, victoria 8, Westminster, 8. COAL SAVING 
stablis x = @RS 

—_ Pe gp Wee GUARANTEED. 

mim. : yoeypad APPLICATION. | THREE MONTHS’ FREE TRIAL 

<<} = 7 eo Br Si | siamert aon. 5000. 

d ee eee ee eae CIRCULATORS & C0., 

” BRIGHTSIDE FOUNDRY & ENGINEERING C0., LTD., SHEFFIELD. Deansgate Arcade, 


TWELVE FIRST AWARDS. 


Gold Medal at St. Louis, 1904, 
Gold Medal at Edinburgh, 1890, & 
Highest Award, Chicago, 1893. 
THE 


PERTH GAUGE GLASSES. 
Specially prepared to withstand very High Pressure and great pe JOHN GRIEVE & CO. ER AN q S 


| 
| 
| 









































Variation of Temperature. 


Manufactured by JOHN MONCRIEFF, Ltd, PERTH. SCOTLAND: |,  MOTHERWELL. 








Telegraphic Address TRAE, MANCHESTER. GRESHAMS PATENT Telephone—No. 613. 


STEAM. : 
f ss Largest and 
: : Oldest Makers 
Aa —— Injectors 
a 3 in the Kingdom 
EVERY CLASS 
OF INJECTOR 
MADE. 
DELI VERY. 


SIMPLEX also made with Flanges. 


GRESHAM & CRAVEN Ltd., MANCHESTER. 


Lendon Office: 110, Cannon Street, E.C. ; W178? - 


OVERFLOW 





i 
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MOTORS 


FOR ALL PURPOSES. 

















SEAMLESS IRON & 


MANUFACTURERS OF 


SEAMLESS 
WROUGHT IRON & STEEL 
TUBES AND FITTINGS, 


SUITABLE FOR GAS, STEAM AND 
HYDRAULIC PURPOSES. 








INSHAW 





STEEL TUBES, L?. 


SPECIALITIES— 
COLD DRAWN WROUGHT 
IRON TUBES, 


FOR LOCOMOTIVE AND MARINE BOILERS. 


THICK WALLED TUBES 


FOR HOLLOW SHAFTING AND AXLES. 


SEAMLESS TUBES, 


ANY LENGTH TO, AND OVER 85 FEET, 
ANY DIAMETER AND THICKNESS. 





LONDON. BIRMINGHAM. 





HEAD OFFICE: 


GORDON CHAMBERS, 90, MITCHELL ST., 


AND AT 


GLASGOW. 
M69 





EDINBURGH, ete. ete. 





MAGNETIC SEPARATOR. 


For Separating Iron and Steel 
from any other Material. 














THE MOST AS 
PERFECT SUPPLIED 
MACHINE TO 

ON THE 
THE MARKET. ADMIRALTY 











PRICES ON APPLICATION. 





Sole Makers :— 


The HARDY PATENT PICK CO., Ltd. 
SHEFFIELD, ENGLAND. (Spl) x1 1 





RANESA 


ae 











OHN M. HENDERSON & CO. 
ABERDEEN, Scotland. 3 


AERIAL CABLEWAYS & ROPEWAYS. 











THE GLASGOW IRON & STEEL CO, 


Also BILLETS 
ROUNDS, 


SQUARES, 


LIMITED, 


WISHAW, SCOTLAND. 


Manufacturers of SIEMENS’ ACID STEEL 


SHIP & BOILER PLATE 


of dead soft quality, SLABS, 
TEES, ZEDS, &c, 


Telegraphic Address—“ INGOT, WISHAW.” 


BRIDGE 


PLATFS. ANGLES, BULBS, CHANNELS, 


spl) NI 





- 


THE ENGINEER JUNE 26, 1908 


Ixviil 
at EG 


The India-Rubber, Gutta-Percha |__ 
and Telegraph Works (Co., Ltd. India-Rubber: 


Hose, Driving Bands, Steam Packing, Sheets, Valves, Washers, 
Head Offices: Tubing, Springs, Shoe Soles, Brake Blocks, and Moulded Goods 
to any Pattern. 


106, Cannon’ Street, London, E.C. . ‘ 
Ebonite: 


Works: Sheet, Rod, Tubing, Insulators, Speaking Tubes, Battery Cells, 
Silvertown, London, E. Pumps, and Specialities in Ebonite for Chemical Works. 


Telegrams: Gutta- P er cha : 


Offices, “‘Silvergray, London’’; Works, ‘‘ Graysilver, London.’’ Tubing, Belting, Pumps, Buckets, Bosses for Flax Spinning, Sheet 
and Tissue, &c, Spl. ty 67 


SILVERTOWN 
BROWN BAYLEY'’S STEEL WORKS, LTD., 


SHEFFIELD, 
Manufacturers of 


STEEL BY THE “SIEMENS” & “BESSEMER” PROCESSES. 


Makers of SPECIAL GUARANTEED | SPIR AL, VOLUTE, 





















































Price Lists will be sent on 
application. 


















































TYRES, AXLES & SPRINGS SPRING STEEL AND 


for Railway Locomotives, Railway Carriages and for Railway Locomotive, Carriage and Wagon 


Wagons, and also for ELECTRIC CARS. Springs, & for Road Van, Dray & Lurry, &c., Springs. CONICAL SPRIN GS. 


STEEL FORGINGS. SPECIAL STEEL BLOOMS & SLABS. 





London Office: Posen isha House, 5; Laurence Pountney Hill, Cannon Si., E.Ce ayvier Merete San, Loxpos 


COLE, MARCHENT & MORLEY, Ltd. 


Wor indopendent Condon oe S.. Pros ospect Foundry, BRADFORD. | soa tor our cataioruen es 


TelearpnsteCatt Bpaprorp. Telephone—690. 
Se 


DUFF | FOR POWER AND HEATING PURPOSES C. W. HUNT CO.’S 

















WITH OR WITHOUT RECOVERY OF AMMONIA. ___ INDUSTRIAL RAILWAYS, ELECTRIC LOCOMOTIVES, CABLE 
PRODUCER The Largest Central Power Gas Electric Station in the World is | RAILWAYS, TRANSPORTING & COAL-HANDLING MACHINERY, 


using ‘‘ DUFF GAS.” 


The Largest and most SuccesSful Installations for Industrial Work SST eT PSs 
are using “‘ DUFF GAS.” Q647 For full particulars and Estin.ates apply to the Sole Representatives :— 
OVER 40,000 TONS of easter COAL PER DAY GASIFIED MURRAY, LOTZ & Co., 102, Fenchurch St., London, E. . 


ba F RS. E | t VER H.P. 
in Bury PRODUCERS. Equivalent te OVER 3,500,000 Telegrams— )verarched, London. Telephone —2467, Central. D10 





DUFF BROS. & CO., 51, South John Street, LIVERPOOL. PHC:NIX PATENT CONNECTIONS for Wood Framing. 








VERT ICA XK. 


THREE THROW PUMPS 


FOR GENERAL PURPOSES. | 
LARGE STOCK FOR QUICK DELIVERY. 


FIRST AWARDS EVERYWHERE. FOR BELT OR MOTOR DRIVE. 








Write for List: 


JOSEPH EVANS & SONS, 


(WOLVERHAMPTON), L.ta. 


Culwell Works, WOLVERHAMPTON. 


Selegreme: LONDON OFFICE: Salisbury House, London Wall, E.C. 


“EVANS, WOLVERHAMPTON.” 


PUMPS & PUMPING MACHINERY Stscrmriox. 





Fic.842 “ing 
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INDEX TO SUBJECT MATTER OF ADVERTISEMENTS. 


The Numerical Index appears on the right-hand page preceding this page. 


Agricultural 


Machinery: 


Fowler, J., Co., La 
Garrett 


ns, 
somes, Sims and Jeff 
fasten, Proctor and Co., 


ir Compressors ’ 

Alley and Mecieline. Gs 

Arrol, Sir W A r-| A! 

Bailey, y, 

aw W ‘estinghouse Electric Co 

Brackett, Fi F. W., and Co 

Brotherhood Peter, Ld 
solida’ 

Covey, Pax ; an and Co., La 


y az. 
Der iaie 0s and Gass, Ld 
Hughes anid Lancaster 
Reavel ond Co., Ld 


Co., 
Keratn, Harkor and Co 


Walker Brothers, 
Whiteley 


ex Dred Pump Co., Ld 


Pumps: 
oe and ra 


Clarke, Chapman by Co., Ld 


ards Air 
ey I, and rr 


Anvils: 


Hardy Patent Pick Co., Ld 


Arc Lam: 


Crompton 


Electric fae Aw and 


Accessories Co., 
Veritys Limited ” 


Armour Plates: 
Brown, J., and Co., Lda 
Firth, T., ‘and la 


Artesian W 
En, 


Batchelor, R, D. 

, 0., and C 
ay aud Sutelin 
Richards, R., and Co 


Asbestos 


Manufacturers : 


Asbestos Co., 


Asbestos Co., bated Ld 


Ash Ejectors: 


Trewent, F. J., and Proctor 


Auctioneers 


and Valuers 8 


Former, L., and 
Kirk, Price and 


Pyke. Pyke and Howland 
Radford, Son and oe 


Wood and Newland 


Automatic Punches 


Donovan and Co., 
Bearings 

Pepire | ler Boar 

Loewe, L., ani 


Beltin 


Gebrekens, mG. 7 





Blondins 


and Cableways 8 
, La 


Bullivant and Co 


Henderson, J. M. } and Co 


Blowers: 
Dram Engineering Co 


Boiler Com 


Bell's Asbestos Co. 


Dampney, J.. and rots ld 


Kenyon, W., and na! 
Leroy, F. 


Boiler Coverin 


y,,F., and Co 
United Asbestos Co., Ld 
Boiler Drills: 


Wrigley, E. G., and Co., 


Boiler Firing: 


Hislop, R. and G. 


Boiler Insurance: 
National Boiler Insurance Co 
can Boiler Insurance 


Boiler Mountings: 


Galloways Limited 


Hopkinson, J., and Co., Ld 
Smith, Sydney, ard Sons, La 


Davy 
Doda z. La 


dallon =i ‘ays Limited 


Hindley, E. 8., and So’ 
k ormand’s Patents 


Olrick, rk and Co 
Plenty and Son, 





La 
nsomes Sims and Jefferies 


Ruston, Proctor and Co. 


sink Strickland & Co., La 
Sinclai a 


Spencer, W and Co 

Stirling Boiler Bon Ld 
hom: 

Tl 

Tinker, Shenton and Co., 

Yarrow and Co., Ld 


Bolts, Nuts, 





and Fastenings: 


Bayliss, J. mye Bayl ‘ a 
y ones ani 
Cooper, G., and Sons, Ld 
Cotte: # W., La 
Tanarkshire Boltand Rivet Co 
Et 

der; R. H. 
Books; Pe 
Griffin, C., i, La 
Sestagy Crosby, and Son 


Brakes a 
Consolida’ 
Vacuum Brake © 


Brick and Tile 
Pas 


and 
ninan esand dBlast Co, la 


ineers: 
Henderson, J., and Son, Ld 


Walmale’ 


Centrifu: 
Pott, Cassels 


Chains: 
Dale, William 
Gilbert Little Co. 
Clutches: 
British Hele-Shaw Clutch Co} 
Coil Chuteh Co., La 
{Coal and Coke: 
Newton, Chambers & Co. 
Talk o'th Hill Colliery, La 
Co., La 
Co. La Saat ba 


M +» aD 
Tormo Man ~ Co 
Wigglesworth, F., and Co., La! 


lorsey, Nee oa Cassell 
Co 





ain ae Co 


cate, 
F — 


position 


Coolin: 
Balcke an 


Corrugating Plant: 


Horsfau Vestructor Co., La 


e, Jno 
Davey Pasmean and Co., Ld 
Bros., Ld 


rantham ge! aaeo gamed 
jornsby, R., and Sons, La 
ht ate Marine Engi- 


|pson, 
hornycroft, J. I., & Co., Ld 


ley and Cra 
htsiae F 
Brant Roar 





eye Co., La 





Johuson and Philli 


Calculators: 
Grimme, Natalis and Co 
Capstans 
Clarke, > anal and Co., La| 


Carbon Brushes: 
Geipel, W., and Co 


Case Hardening: 
Durvite Limi 
Cask Making 
Mac hinery: 
Ransome, A., and Co., 


asti 
wr oe: 


Braintree 


Brit. Westinghonse Elec. Co 
Brown, J., and Co,, La 
Darlgtin Pore Od 
I nm Forge 

8, Ud 


Herbert "As 
essop, W., an 





Chambers, Scott Sac Co 


| 

|Collaze, Split Grip: | Caird and R 
\Condensers 
Caird and Rayner 

nen 

Cole, Marchent & Morley 
Contraflo Condenser Co.” La | 
Edwards Air Pump Syndi-| 


D., and Sons 


Brothers, Ld 


Klein Enginee: 
Ricia Boats 


Conveyors: 
Conveyor and «Wee Co 
Ewart’s U 
Gilbert Little Go, 
Graham, Morton and Co 
Heenan and Froude, Ld 
Lidgerwood Mfg. Co 
New Conveyor Co., aA 
Ro! id. Co. 


nD, 


Simon, ‘Henry, La 
6 1 Towers: 


Couplers, 
Automatic: 
Laycock, W. S., Ld 


Cranes: 






Crucibles: 
Doulton and Co., Ld 


Destructors: 
Horsfall Destructor Co., Ld 
Diving Apparatus: 
poten By Pee 
Siebe, Gorman and Co., Ld 


Dredge P: Plant 8 


Yerguson Bro 


Fleming and Fen orn 


Lobnitz and Co, 








Drop Hammers: 
Brett's Patent Lifter Co., Ld 


fod Brake & Bes. Co 


Morton, 
Motherwell Bridge bo., La 
Orr, Watt and Co., 


Cable (tectrie): 


and Co., Ld 
radiey, T. aud W., La 


Sons, La 
Lancaster bres Foundry 
a 's Malleable Castings Co 
q Co 

Rennie’s Pate Castings Co 


ants Re and Co 


ne Williaznson | 


La 


Co., La 
and Beckett, Ld 
Mirrlees Watson Co., 
Royles Limited 
Wheeler Condenser Co 


Conveyor Belts: 
Redday 


way, F., and Co., 


La 


| F orgings: 8 


Bros. Roden) | 


and pons 
Cc 


dd Co. 
annock lPriction Clutches 














Carborundum Co 








Mitchell's Eme: Wheel Cy > 
Oakey, J., and So: ff Sor Gearing 
| Rowland, 'B. R. ac seers B ie wo 
Sterne, rf ; ley Brothers an 
Orns Atta e., 5 
3 enry, J. 
[Engine & Bo* r pee 2 cae ond < > 
ittir 25> ae. Pochin, 
Bell Avt i, Co. Lad Renold, Hans, La 
- no! 
Ho ay, an ,La Held Han Pulley Co., La 
dulburd ti gineering Go 
kin er, @., and Governors: 
| Smit! pe & Sons, Notting’m! Pollock, ea? aaa 
Evaporators: see pegs 
| Dest and Horne om Grindin: 
| Fawcett, Preston and Co., f, a 
| Hardy and Padmore, Ld i chinery:| 
| Liverpool Engineering and Bradley Pulveriser Co 


Condenser Co., Ld 


|/Excavators: | 
Priestman Bros., Ld 
Whitaker Brothers, La 
Wilson, J. H., and Co., Ld 


panded Metal: 
Exp apes | patel La 


| Davis nd Prim 
an mrose 

iF; ans & Turbines: | Davy Bros, 
Barry, Henry and Co., Ld | -, , B. "ad 8 

Butlalo Forge Co. Nasmy th, Ww ‘ilson and Co., Ld} 
| Burmsted and Chandler, Ld Pye 

Davidson and Co., Ls 

Drysdale and Co. | vollock. Sia & Histeste| 
| Escher, Wyss and od ' Selesions and Co., Ld 


Gilkes, G., and Co. 7 
Gunther, 'W., 







London Emery Works Co | 
Luke and Spenoer , Ld \Gorm. 


T es " 
Veritys Limited - and Sone, 1a a 
auge Glass es. A 
Elevators: 8 Protectors , Latilerican winotive Co 
ae Ss: i? Hulburd Enginegrags” | be i, W. G., Ld 
Simon, Henry, Ld Gau sap Beyer, Peacoi and Co., Ld 
Bu Ww 
Emery, Emery Rover, R., and Optra Darien and Metcalfe, + gd 
eels, &c. Scene es and Zgdenberg, Ld ween, ¥.,and Sone, i 
awthorn, Leslie ob Co., La 


‘utting H 


, D., and Sons, Ld 


Mars-Werke A. G. Nuernberg-} 
Doos 


berts 
Smedley , a La 


|Grindstones : g 
all and Co 


Pecks 


Thwaites brothers, La 


and Sons 
Heenan and Froude, La eeadilies : 


Keith and Blackman Co., Ld} 
Musgrave and Co., 


Pal, M., and Co | 
Parsons, C. A., aga Oo. ‘Harbour Plant: 
Premier Mfg. & E: -» Ld) Stothert and Pitt, Ld 


waites Brothers, = 
Waddle Patent Fan and mei 


British Griffin Chilled Iron 
and Steel Co., 


\Filters, Waste Oil: 


Wells, A. C., and Co a4 
iF ireproof Musker, C: a Poot A. La 
Construction:| smith, Hugh, and Co 
New Expanded Metal Co., Ld| Vacher, H. 
|Firewood 
Machinery : Hydro~sxtenstore 


Glover, M., and Co 


Boving, J. Orte’ 
\Flexible Shafts: 


Electric and Urdnance Acces- 
sories Co., Ld 





ys ty Gutta-percha, & 
|Flooring : h Works Go. Ld 
Phoenix Foundry Co., Ld Moseley, ep Ae Sons, Ld 
Redda’ way, F -» and Co., Ld 


|[Faneed Draught: 


Howden, J., and Co 


Brown, J., coat La 


Phillips, J., and 
Walker Bros., La Wigan 


Jackman, J. W., and © 


Bridge, D., and Co 
Edmeston, A., — io 


Ey t har ed hk. -H. id Co | Beak ta 
Longbotham an Head, Wrightson and Co 
Phillips, J. W. a . — po e, Ld 
Unbreakable Paley Co., Ld rry, T., and Son, Ld 


Burley and Son. 
Hardy Patent Bick: Co., Ld 


phic 68 |Haulage Gear: 
Feed Pumps: Carrick and Wardale | 
Sh Motor Co | 
peasant Heating Apparatus) 
* | Feed-water Browal ap and Co. ia 
Heaters: | Korting Brothers, Ld 
Rayner | dard Engineering Co., Ld 
shone and soecke, La ae 
| Shore, T., an ns |Hose: 
| Weir, G. and J., Ld j 
| W Thester Cor Condenser and Engi-| Morr weather and Sons La 
D, 
Wilkinson, 6 Geo. | | Moseley, D., and Sons, La 
r they seaagaliens henaresger 
encing Ma 3 
| tor -oog ol and Bayliss, La! Adilam, G., Machinery: 
| Rowell, D., and Co and Co., La 
ck and Wardale 
\Ferro-Silic con East Ferry Road Eng’g Co 
Fawcett, ton and Uo., 


Fielding and Platt, Ld 
Holt and Willetts 
Engineering and Hy- 


bent, 
Manlove, Alliott and Co 


Flexible Couplings: Igniter, | Gas and 
il Engine: 
Lodge a and Co 


India-rubber, &c.: 


|Injectors& Ejectors 
Davies and Me' 
Green and 


and Craven, td 


Gresham 
olden — Besos, La 


Butterley Co., | H 
Ciarke’s Crank is, Forge Co | .. nger, R., and Co 
ponineen Ye Forge pet } Wilcox, W. H., and Co., Ld 
} Granthain Boller and Crank Co| ‘Inspecting 
|} Hill and smith E 
Ince Forge Co., Ld } mgineers ; Oil 
Mills, Exors. = r Price, J. 


|Insurance: 


‘Foundry Equipment Pabwes Fam. havseancs Op 


Boiler Insurance Co 
Iron and Steel 


Works Plant: 
Clvde Structural lron Co,, Ld 


Wigglesworth, F.,and Co., LA | pit i Preston 


tay trees Os Engineering I Buildings é & Roofs: 
Roberts Brothers | exe oon. cos 
Furnace Bars: Bagshaw, J % and Sons, Ld 
Miller and Co., La Barrett, J. T., an 
Barrowlield Ironworks, Ld 
Furnaces: Braby, F., and 


bennis, E., and Co., Ld | 
Burdon, J., and Sons 


Fraser and. Chalmers, Ld a 


Leeds Forge Uo., Ld 


Fusible Plugs: 
National Boiler and General 











Insurance Co 14 
‘ott, T., and Co. 
Galvanised Goods: Rolston, Gondata « and Co 
ius WP. Wales Brothers, Fi 
asi 
son Economic Gas Co.,La|SOinting : 
Duff Brothers and Co Knowles a Wollaston 
fo ‘ower aes — La Hinges i “ane ce 
as nes: ° 
British W ‘ouse Electric Machinery 
cua cuce Bears ane taae 
Campbell Sos Encing Co., Summerscales, W. 
Crossley Brothers, Ld Tullis, D, and J., 


|Fuel Economisers: Iron and Steel 








Mining | Machinery: 


~y e, Ld 
Oil Extractors: 
, Hold and Pivooke, 


Oil Mill Machinery 
Oils & Lubricants: 
d Co 


Oil Separa 
Rowland, B. R., and Co., Ld 


Paints: 
Reinting Machines: 
Wells, A. C. and Co 


Patent Pe: ents: 





Electricity: Gas Paice tA aod {oom cont.):\Lead Machinery: 
Allen, W. H., Son & Co., Ld Krupp Grusonwerk, F. 
Brit. Westinghouse Electric Co bridge Ironworks, 4 s 
Crompton and Co. Id Fielding and Piatt, La Lifts and Hoists: 
Dick, Kerr and Co., Ld ¢ er, L., and Sons, Ld East F Road Eng’g Co 
Electromotors Ld Frice’s Co.. Ld mn and Co., Ld 
pevies, Jad Oe La ie is a oe ~ . Co., Ld! Holt and Willetts 

mson ani i indley, E. 5., and Sons 
all, J. P.. and Co. Hornsby, R., and bse B., and Co. Ld 
Hartnell, W., and Co., Lal Mather and Platt. La 
Hill, G., and ‘Co National Gas Engine Co. L t 
India-rubber, Gutta-percha,| Premier Gas Engine igh eS 
& Telegra bh Works Co., Ld | Tangyes Limi ells, A. C.. and Co 
Mather and Pla Pond id Fuel 
oe Glasses: u uel: 
Parker, Thomas, 
.| Phoenix Dynamo Co., La ld — tish Petroleum Co., Ld 
yee 
Scott and Mountain Ld »and Co.,Ld | Lock 


Si 
Kaye, J., and Sons, Ld 


Henschel and Sohn 


Montreal Locomotive Works 
North British Loco, Co., Ld 
Peckett and Sons 

— henson, R., and_Co. 

can Locomotive Works 


Lubricators: 
Hulburd Engineering Co 


Trier Bros. 
Wakefield, C. C., and Co 
Machine Tools 


(see Tools) 


|Manganese Steel 
Castings & Forg’gs 


wad Ly and a i 





M’Neil, 
Rolled "Stoel Forge Co., Ld 


Pattern Makers: |SawMillMachinery 

Brown, D., and Sons, Ld (see Woodworking 
Pattern ane ‘ing i ) 

chin ry: 
Pattern Making Machine Screwing Tackle: 
in and Co Hulse 3. €o., 0 LA 
Photo rant con wae ee F rs 
Hall, B. J., and Co., : 

Pig Iron: adeno 

rows, 5. an J., and Co., Ld Harpers Limited 

Platt, S., La 


Piles: 
British Steel Piling Co 


Pipes, Iron & Steel: 


and Sons 
Piggott, T., and Co., Ld 
Stewarts and Li loyds, Ld 


Pile Drivers: 


Nasmyth, Wilson and Co., Ld| 


Pistons: , 


Central Marine Engine Works| 


Lancaster and T: 
wood and Carlisle, Ld 
M‘Neil, C., jun. 


Plates, Steaks 
Colville, D., and So’ 


Glasgow lron and Btecioe, ld 


Plummer Blocks: 
Jardine, J. 
Unbreakable Pulley Co., Ld 
Pneumatic Tools: 


a Pneumatic Tool 
Globe Pneumatic Engineering 


Co., 
Howard Pneumatic Eng g Co 
Pressed Work: 


Pheenix Foundry Co., Ld 


: 
Brett’s Patent ee Os Lda 


Hands, J., and Sons, 
Rhodes, J., and Sons, Ld 





| Mationsnations 
Instruments :| 


Negretti aed _Zambra 


|Dulleys s 


Stanley, W. F., and Co., Ld 


Prarie Iron: 


Butterley Com , La 
Junkerley, C. Cat Co., La| 
‘arnley Iron Co. 

Henderson and ines 
Henschel and Sohn 

Measures Brothers, Ld 

Pearson and Knowlost Coas Co} 





|\Metal Perforators ;| 3 


tt, . 
Wilson, John H., and Co., La| Barns, W 
Metals 


Atlas Metal and Alloys Co., Ld 
Bull’s Metal & Melloid Co., ; Ld) 
Delta Metal Co., Ld 
Magnolia A.F. Metal Co., La | 
Phosphor Bronze Co., 

‘anden Smelting Syndicate 





Meters: 
Glenfieldand Kennedy, Ld 


ca: 
Wiggins, F., and Sons 


and Co., Ld 
, Paxman and Co. Lda 


Fraser and 

ead, Wrightson and Co., Ld 

eenan and Froude, Ld 
Krupp Grusonwerk, ®. 
Ransomes, = and Jefferies 
Robey ans , La 
Sandycroft vom Co., La 
Walker Brothers, Wigan 


Motor Cars: 
Evans, A. G., and Co 
Mann’s Patent Wagon Co 
St. Tronwork Co., Ld 
Thornycroft, J. L, and Co., Lda 


Moulding Machines 
Jackman, J 


ans: 
Kaye, J., and Sons, Ld 


Oil Engines: 
Blackstone and Co., Ld 





Fakes CS Gepanetce tor Co., Ld 
ane Oo) td 


- l-gas Apparatus: 
eld and Sons, Ld 
Oil Launches: 
Vosper and Co., Ld 


Rose, Downs & Thompson, Ld 


Snowdon, Sons and Co 
Trier Brothers 
Wakefield, C. C., and Co 
tors: 


‘eee Metallic Hy 


Green an 





Morris and West 


AT, as 
Sarr end Sigs 

| noah a Selecta 
y las Son and Groves 





Taylor and Challen, 
Printing : s 


Reveirs, Geo. 


Dougias, Lawson and Co 
Garnett, P. and C., Ld 
Gimson and 

Glover and Hobson, La 
Harpers 


Limited 
Mork — Pulley Block Co 


mith and 


Grace 
Thompson and Southwick Ld 


|Pumps: 


ley, W. H. -, and Co., La 
Batchelor, R. D. 


‘and Fe n, Ld 
emi fod Kennedy, Ld 














Worthington Pump Co., La 
Railway Plant: 









Joint Co 
La 


A and 

» and Co La me 
Railway Engin’ 

W., and Sons ” 
and 


Bailey, W. H., and Co., Ld 
Vacher, H. P. 


Reducing Valves: 
Auld, D., and 
Royles Limited 


Refrigerating 


Mac 
Hall, J. and E., 


neer! 


ee ME Stich Refrigeration 


Poleinatne ee Lae Co 
Sterne L., and C 


Rivet Binders: 
Sloan Electrical Co., Ld 


Rivets: 


Bifurcated & Tubular RivetCo 


Rock Drills: 
Daw, A. and Z. 


Rolls and Rolling 


Mill Plant: 


Tennent, R. B., La 
Roofs (see Iron Bldgs.) 








Alien, W. H., Son and Co., Ld 





arnpes, La & Sons, Peterboro’ 


Hathorn, Da» vey and Co. -» Ld 
] layward-Tyler and Co 
lughes and Lancaster 
Mirfield Pogine ing Co., Ld 
S., and @o. 
Parker, Thos., Ld 
F. Co. 


and Wilson, La 
(Rotherham) 
Ld 


chinery: 
Haslam Pound and Engi- 





Shearing Machines 


jones, Geo., Ld 
fon t., and Son, Ld 
Signalling, Power F 


Gao 
house Power Signal Co 


Soda Water 
Machinery: 
Barnett and Foster 


r and Ton; es La 
Tempered Spring Co., Ld 


‘Steam Engines: 


Brazil, Straker and Co., La 


Easton and Bessemer, Ld 
Galloways ited 
Hindley, E. 8., and Sons 
Howden, J. Co 
Lees. T. an 





. 
Swi 
Tangyes Limited 


and 
Simons, W., and Co., Ld 
Simpson, Strickiand and Co 
ee and Co., Ld 

Steam Separators: s 


Haigh, Ww. B. 
Holden and Brooke Ld 
Lancaster and Tonge, Ld 


Steam Traps: 
Hobdell, Way and Co., Ld 
Lancaster and Tong: e, Ld 
Royles Limited 

Steel: 


Allen, Edgar, and Co., Ld 
Armstrong, Whitworth a and Co 


ore, W., 


Beardm: -, 20 
Brit. Westinghouse Electric Co 
Brown. 


Bayley’s Steel Works 
Laird an 


Howell and Co., Ld 
Jessop, W., and Sons, Ld 
I + 2 Co 
canes, J., and Sons 
Co. of Scotland 
Stewarts and Lloyds, Ld 
Turton, T., and Son 
Vickers, Sons and Maxim, Ld 
Steel Structural 
Work: 
Ashmore, Benson, Pease & Co 
Clayton, Son and Co., Ld 
Tysaght, J., Ld 
in, A. and J., and Co 
Mechan and Sons, 
Morton, F., and Co., Ld 
Stills and 


Distilling Plant: 
Blair, Campbell and McLean 
Pontifex and Wood 


Stokers, 
Me chanical, ; &e.: 
t peaiie, S z.. are t 
Haigh, W. 'B., and Lg 





Proctor. 
Triumph * Stoker, la 


Stone Breakers : 
Baxter, W. 
Goodwin, Peat and Co 
Kruon-Grnsonwerk, F. 
Marsden, H. R. 
Mason Bros. 

Suction Gas Plant 

(see_Gas Engines) 


Sugar Ms Machinery: : 


aot ampta Mel McLean, Ld) 


2 Alliott and’ Co., Ld 
on SP n Co., Ld” 


Superheaters: 3 
Cruse Superheater Co 
Limited 
Heenan and Froude, Ld 
Schmidt Superheater €o., Ld 
Superheater Units Co 
Surveving 
Instruments: 


Clarkson's 
Stanley, W. F. and Co. Ld 


Clayton, Son and ‘Co., Ld 
Newton, Chambers é Co., Ld 


Time Checkers: 


Llewellin’s Machine Co 


Tools: 





Buckton ta and Co., Ld 
nd Co 


Co., Ld 
rs, Scott and Co 
Circulators” 
Clifton and Waddell 
Cohen, 1., an 


Herbert, la 
Hetherington, J., & Sons, La 


nd & West- 


Burrell, C., and Sons 
Cole, Marchent and Morley, La 
Dodman, 


Toole (continued) : 


Kearns, jen Cony 
» a0) 
Kendall and Gent, Ld 





Ww 

Webster and Bennett 

Wilkinson, G., and Sons 

Williamson 

Wrigley, E. G., and Co., Ld 
Traction rar 


ll, C., and Sons, 
Fowler, J., and Co. ( 


Translators: 
Crow, C. J. 


Tube-making 
Macaines 
Fielding and Platt, Ld 
Jones, George, 
Tube Mills: 
Newell, E., and Co., Ld 





Weldicss St Steel Tube Co., Ld 
Turbines, Steam 
Gwynnes, Ld 
Mather and Platt, La 
Parsons, C. A., and Co 
Willans and Robinson, Ld 
Turbines, Water 
(see Fans 


| Turnstiles: 


Isler, C., and-Co 
Le Grand and Sutclift 


(Vacuum Pumps: 
Brackett, F. W., and Co 
Lacy-Hulbert and Co., La 
Reavell and Co., Ld 


Valve Makers: 


wim, J, 





Ventilators: 
Boyle, R., and Son 
Browning, W. E., and Co 


Vulcanite 
Winter, F. 
Warships and 
Merchant Ber 
Cammell, Laird 


Washers: 
Grover and Co., Ld 


Water Coolers 3 
Harrison, J 


Water Si 
Softening: 


and 
ene 's Oil Separator Co 


Kennicott Water Softener Co 
Lassen and Hijort 
Mather and Platt, Ld 
Paterson eering Co., Ld 
Pulsometer Engineering Go 
Royles Ld 
Water Wheels 
(see Fans) 

Weighing 

Machinery: 
Denison, S., and Son, Ld 
Spencer, Jas., and Co 


Welding: 
Thermit ited 


Wheels: 5 


Brown, D., and Sons, Ld 
leks Jose} ih, cep 

ochin, E. , and Bro 
tequbart, Lindsay & Co. Ld 





Winches: 
London Electric Firm 


Wind Engines 5 
, Ld 


Warner, K. .nd Co 
Windlasses: 
Wilson J. H., and Co. Ld 


Wire & Wire Ropes 
Peaivess and Co,,; Id 
Cooke, W. gid Co,, Ld 
Elliot, G. ye Gn Ld 

Wire (Insulated) : 
Johnson and Phillips 

ood: 
Irwin, R. C. 

Wood Engravers: 
Swain, John, and Son, Ld 

Wood Framing: 

Lotz Murray, and Co 


Wood Screws 
and Rivets 
Quest, Keen & Nettlefolds, L 


Woodworki 
Machines 
Pattern aa Machine Co ] 
| Sones Ma 





Wadkin ayer Co 
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, Horsey, Sons & Cassell, 
BAT ESTABLISHED 1 


AUCTIONEERS, VALUERS, AND SURVEYORS 


or 
MILLS AND MANUFACTORIES, 
PLANT AND MACHINERY, 
WHARVES AND WAREHOUSES. 
Telegraphic Address—‘‘ FULLER Horsey, Lonpon.” 
Telephone No. 249 249 City. BK29 





Re The sie Com; _Byorden of the Receiver 
the Dobeuture He Holders.— Messrs. 


Faller, " Horsey, Sons & Cassell 


—_ been enetted to — for SALE by me to - 
en bo! 


rut Kent, on TUES 
Sly Oe at 130 prect precisely, the rom aaa 
PLANT AND MAC HINERY, 

inc uding a low-tension generating set, com prising a Parker 
dynam, direct coupled to a Willars 3% Ret Re binson 300 LHP. 
triple-expansion ine, a 22 K.W. volt dynamo, 5 C.C. 
motors, from 3 to 12 H P.; Ses 4 Guiiaaemaein 60 to9. B.H.P. 
——- steam Robey nes, 

a Davey-Paxman “ remtome see estes Sft. by yt ‘vp 

eir steam pumps, furced drau engine, 

rolls, five copper wire w benches, ¢ electric welding 
machines, two acre cutting lathes drilling n machine, punching 
and iron annealing 


and shearing mac! 

acting, tad geseap elussabeartss teaeriemean aaee tone. 
: 15 are 

ture, other effects. Also the extensive = ed ironand 
steel rey ay forming the main factory, by 100ft.; a 
corrugated iron bangalow conttining ten room:, steel chimney 
shaft, and aren outbuildings. 

May be viewed bv orders to She obtained of the Auctioneers, 
and catalogues had of Messrs. Benuett and Ferris, Solic —s 
68. Coleman-street EC; of L. W. tsk, Receive: 
Old Broad-steeet, E.C.; and cf Messrs. FULLE HOUSEY, 
SONS pan ‘CASSELL, ll, Billiter-squar*, E.C. 





SALE OF OBSOLETE w ARV ESSELS. 
BY ORDER OF THE LORDS 
COMMISSIONERS OF THE ADMIRALTY. E 


eSss. 


Fuller, Hors2y, Sons & Cassell | 


: are in-trueted to SELL by AUCTYON at H.M. Deckvard, 
Pertsmonth, on TUESDAY, July 14th, at Eleven o'clock 
Pr ae, the ba tte | OBSOLETE WAR VESSELS :— 
Ti—The Twin-screw THIRD-C: AS3 BATTLESHIP | - 
= DREADMOUGHC” 10, 23 to~s displac sment, iron and hing | | 
built, with iron armourand protective dec’< Plating, wag hing i 
about 3190 tons, and equipped with 6509 1-H. P. ees 
engines and ag fitted brass cohen 15 steel | 
tubular boilers, i and pumps, metal pro- 


pellers, anchors. a cable, &c 

OT 2—The Twin-screw FIRSTCLASS BAT?! ESHIP | 
“COLLINGWOOD,” 9500 tons displacement, stee? built with | 
compound armour es ag res plating, weighing 2390 | 
bem and equipped with 7000 f H P. cony engines and | 
surface condensers, fitted =n tubes, IZ ta steel and iron | 
boilers, 6 ————s engin FIRNe . &e. 

LOT 3.— Waxhewerer THIRD-CLASS BATTLESHIP 

« ORONTES™ (ite “ Swiftsure”), 6910 tons dis} lacement, iron 
built and copper sheathed, and iron a weighing | 
8°5 tons, equipped with 5500 I H.P. horizontal engines with 
aan — wa Bees brass gana six — boi ay he / 

rass tu aux nes and pumps, and pig iren last | 
estimated at about 320 tons. 2 , | 

be sold snbject to being broken up within 
roken up, bat not 
lying in the Eyles of Bute, West Coast of | 
Scotland, and Lot 3 3 off Portsmou' 

Full partica'ars with conditions of sale A ey: wks reaiv} may be 
had on payment of Is. each or 2s. 6d. for series (returnable | 
to purchasers, of Messrs, PULLER. HORSEY, SONS and | 
CASSELL, 11, ’Billiter- -square, London, E.C. 931 


LONDON : 


i By n discussion). 


ace 
|  Direct-current 


i By. Messrs. LLOYD WISE and CO., Chartered Patent Agents, 


CHARLES GRIFFIN.& C0.'S ENGINEERING PUBLICATIO NS.| 





DEE ENGIN EERING: The Principles and Practice of. ; BRYSSON CUNNINGHAM. In 
Handsome Cloth, Gilt. With 3} Folding Plates and 468 . 2 ions. 
ARBOUR ENGINEERING. The Principles and Practive iat. we tant Ts CUNNINGHAM. 
n Large8yo, Cloth. With Plates and many TMiustrations, 14s, n 
éuioeni: STEELWORK. By A.W. ‘anvswourd, A.M.I. Mech. EB. 
Handsome Cloth. Pp. i—xv. +248. Profusely Ifustrated. 10s. 6d 
= Pe By eS. ANGLIN, C.E. With 


ESIGN OF STRUCTURES (BRIDGES, ROOFS 
humerous Diagrams, Tables, &c., and a Chapteron Foundations. Fourth Edition, % Revised. 


HE DESIGN OF BEAMS, GIRDERS, AND COLUMNS in Machines and Structures. 
With Examples in Graphic Statics. Bv WM. H. ATHERTON, M.Sc. With 201 [linstrations, 6s. net. 
By 


RIDGE CONSTRUCTION. A Practical Treatise on. Wor Students, 3, Draughtamen, &e. 


Prof. C. FIDLER, M. Inst. C E. Plates and Tiustrations. Third Edition, Revised, 


>| FJ YOQRAvLIC POWER AND HYDRAULIC. MACHINERY. By ap rot. H, ROBINSON, 
M Inst. C.E, F.G.S. Numerous Mlustrations and 69 Plates. Third Edition, Revised, Hs 








Large 8vo. 














ee 


Wheatley Kirk, Price and Co, 
LONDON, MANCHESTER, and NEWCASTLE 
ON-TYNE. 
(Established 1850,) - 
MECHANICAL AND ELEOTRIOAI, 
VALUERS, 
ARBITRATO?.S, AND 
AUCTIONEERS. 


We also make a SS — copfidentia 
ENGINEERING PARTNERSHIPS 
from Firms of Good er saa Practical Engineers with 


tak STE 

SE SSAME APRS 5n2 
’Phon Sn 
"Grams. 








Fo a MACHINERY (Steam and Water Pressure). Apptied to Miving. Town Supply, 
&e. By HENRY DAVEY, M. Inst. C.K.,M.L Mech. E. Second Edition, With Platesand!] 


PCOMOTIVE ENGINEERING. For. Builders, Designers, Draughtsmen, 
. F, PETTIGRE ’ K_ With 280 Hlustrations. ‘Second Eilition, Revised. ls. 


oooMonIyE COMPOUN DING@ ~LPERBEATIN F. GAIRNS. InI Svo. 
L IVE ¢ = SN < ING. By. F.C S. In Large8vo 
With Plates, 





and Students. 





wire: saath an re Home and Abroad: LE, M. Inst. C.E. 


Tilustrations, Tables, &c. Handsome Cloth. _ 16s. 


. By W. 
7ALVES AND VALVE GEARING. By © "ici. thoroughly Revised 


By CHAS. HU. 
and Greatly Enlarged. With many new and important Llustrations. 


ETROL MOTORS AND MOTOR CARS. A Manual of. 

8vo. @loth, Very fully Illustrated. 18s. net. tas ; ; 

‘HE THEORY OF THE STEAM TURBINE. A Treatise on the Pit 
With Historical Notes on its Dc tpepment. By A. JUDE. With 


of the Steam Turbine 


ma Fifth E 
By “Hey SP RIOKLAND. 





In Large 


f Construction 
rot | 15s. net. 


Full Catalogue of the des and other pe er Works Pust Freeon application prs 


CHARLES GRIFFIN & CO., LTD., EXETER STREET, STRy-wp, W.c, 


ENGINEERING KS 











The — ard Most 
mportant 


& TECHNICAL BOOKS 


CAN BE INSPECTED A’ 
| CROSBY LOCKWOOD & SON’S TECHNICAL BOOK ROOM, 12ta, Victoria St., Lorffton> SW. 
A Selected Catalogue sent Post Free on Application. (Spl) on481 


of 








FULLER, HORSEY, SONS and CASSELL 
Make a speciality of the SALE and LETTING of 


FACTORIES, WHARVES AND | we 


WAREHOUSES, 
and are the only firm who deal EXCLUSIVELY with manu- 
——s ne as ee | Seine tae oe resi- 
jen es o ar largest 
and oldest established? Ln arded on : 
_ Offices : i, 'BILLITER-S 2012 


Factory Equipped with Modern 


Machine Tools, near valston, TO BE SOLD at nearly 
break-up price of Machinery. Ground “- 6000 Dees feet, 


floor ‘3000ft: Rent £66 | am. ly 
to PULLER, HORSEY, SONS and CASSELL 11, > ier 
square, E 


[freehold Mills to be Sold with 


Water Power near Dover. Main road frontage, 735ft., 
return ere’ S15ft. 


of the Institutien 
panne ek ENGINEERS. 
G C. LLOYD, Secret 
. Price 5s. 
Performa: ces of Electrical Machinery“ 


Bv Dr. Radolf Goldschmidt. 
tive Devices for r High: tension Transmission Circuits” 


J ournal 


“Stan (with 
yer ewe 
* Protec 
iv 
Reluctance of the 


tie p in Dyn me Machines ” 
By T. F. all, MSc B.B 





{with disoruaton). 
“ Experimental (Meerminstio 
Due to Armature Teeth” (with discussivn). 
Se, B.King., and 8S. P. Smith, B.Sc. 
“The Heat. hae ih of irom: Stam pings " (with discus- 
By T. M. Barlow. 
). By W. Hoult, 


of the yr in Pole Shoes 


By T. F. Wall, SARK, Ke. 





"(with dis 
M.Eng., B.Sc. 
Messrs. E. and F. SPON, Ltd. 
57, Maremskck. S.W. 


‘ 
Notes on the Patents 


DESIGNS ACY, 1907.” 


894 


and 





d from their Offices, 46, Lincoin’s inn Fiekis, 
nn 478 





HM. sro PORTSMOUTH. 


a ER OF THE LORDS 


BY O 

COMMISSION TERS a. ae ADMIRALTY. 
Fuller, Horsey, pao & Cassell | 
will include in their SALE by AUCTION at at HM | 

Dockvard, Lyon ego oes on Bjorn naar ag , July a and follow- 

ing davs, at Eleven o’cloc ly each i) tens old 

rass tubes and scrap tonne § tons sia ailine ‘metal, 17 tons 

and zine ashés and 


(6d. each) v_ be 
FULLER, ‘ORseY, SONS, * and CASSELL, 11, 





square, 
| ailway Switches and Crossings, 
TURNTABLES, WATER CRANES. TANKS, 
PES, BRIDGES, AND “ROOFS. 
ea ES need RES 
EC. (Spl) mx 


ice: 

\onveyors and Elevators, Gear 
Pedestaln’ Brackets ee is hag cases, Demy = 
CONVEYOR COY., Lta 5 em ye 8 
ick. Rirmincham. 











Flectric Pump and Hoist Gears. 


See Advertisement last week, page 61. 


GIMSON AND Co., “LEICESTER, LIMITED, 
VULCAN ROAD, LEICESTER. 





CEMENT MACHINERY. 


Finest Newell and Co., Lita, 


MISTERTON, GAINSBORO, haying an experien 
and a staff, are PREPARED to SUPPLY all SECES 
SARY MACHINERY, incinding tary Kilns; also to 


Advise baie Sites, Raw Materials: &e. BK’ 





Machine and Engimeerin 
of all foonines UNDERT cust ati 
REPAIRS and 


Pateatees, & ; EN 
moderate Soden = onl and RUSSELL 1 Lea. 


w harf, H ammersmit 


Tank Loouiantived. bi or r6 Wheels 


coupled, Spadtienems and wi bee 
a engines. mr" he aa a b. HAWTHORN, VESLiE 
4 CO,, 1 Limi fn) 


iltustrated sa Sareticneent this sack, | page 44 


CONVEYOR & ELEVATOR CO., 


ACCRINGTON. 
See Advertisement last week. 
PAGE Xl. wall] 


Tar CON TRA PLO CON DENSER Pa-49 , LD. 
TON NDON, 


Sand 5, CROW. OLD BROAD STREET; 
EC. 


ng W Work 


‘anufacturers, 
pee wee; 


i ax 12 





For large Advertisement see page hefore Reading Matter 
én our issue of June 12th. Sp 5x456 


THE EDWARDS 


PATENT AIR PUMP. 


3 and 5, CROWN COURT, OLD BROAD STREET, E.C. 
For Large Advertisement see June 19 (page 66). (Spl) n«98 


: YARROW’S 
WATER-TUBE BOILERS. 


ILLUSTRATED ADVERTISEMENT APPEARLNG 
THIRD ISSUE OF EACH MONTH. 








(Spl)vs28 


| Condon, W.C. Price One Shilling. 





GLASGOW (pop fie Potnon)- 


REA a", — — 

__To close an Estate A f+. URE of £2000 will be 
ted.—Further es 1 orders to view may & 
ned of on. Worsfuld an and Heswane: Auctioneers, Dover, 

or of Messrs. F OBSEY, SONS and CASSELL Ty, 
Billite -square, ashe, "ec wi 


FACTORIES, 


Ms TROPOLD. Ege ais 


curren. Auctioneers in Factory pe 
46, Gresham-street, Bank, ‘and Kilburn, § en” 


A PRINTED REGISTER OF 


INDUSTRIAL PKOPERTIES 
& SITES 


Situate in LONDON and the PROVINCES is issued monthly by 


MESSRS. PYKE, PYKE & HOWLAND, 
Surveyors and Factory Specialists. 
The List incindes Factories, Wharves and Wareho 


FOR ELEVATORS & CONVEYING 
suitabic sites with or without Rail and Water frontage. 


MACHINERY 
Apply CHAIN BELT ENGINEERING. Co., | [4 Otce: 16 CHARING CROSS ROAD. WC. 


DERBY, ENGLAND. Wanted, for Immediate Occu a- 


= wiOn, fraree Inland FACTURY PROPERTY, 
a | FOR EWART’S LEY’S and other covering abou es, or Land age Fas guint agg 
DRIVE CHAIN BELTS 


London, and ‘ie socessible by 
facilities for manufacturing and shying tools, Pare, dng 
Apply EWART’S CHAIN CO., 
DERBY, ENGLAND. 


neér Uffice, 35, Norfolk-street, Stran 
FOR BLACKHEART MALLEABLE 


Land for Sale, Leicester; Excel- 
CASTINGS 
MALLEABLE CASTINGS Co., Ltd., 


LENT tion for En ee fockiding. siding accom- 
modation om Pt hallway ma ain =, and use uf locu.— 
DERBY, ENGLAND. 
ROVGH or 


idland 
Apply, ASHWELL and NESHIT, Ltd., , Lei icester. 
“ox.” FORGINGS. fsisues. 


HOLLOW CRANK AND OTHER SHAFTS. 
Ine FORGE CO., EED:, WIGAN. 


HARPER'S LIST. 
PAGES XIV.—XvV. 
THREE WEEKS AGO. 


AIR: COMPRESSORS, 
ROCK BORESG MACHINERY. 


SCHR. HARKER asp CO., fe) Bal7l 
CANNON STREET BOUSE, LONDON, E. 








SITES, LAND, 
WHAR\ Es, 


BUCKTON i TOOLS. 


See Hlustrated Advertisement last week, page 58. 


7 
. ES 
HAND, STEAM, ELECTRIC. 
TES? DESIGNS. Spl) wn463 
BRAMLEY ENGINEERING CO., LIMITED, 





EDS. 





uses ; also 
Ba 476 











Fs Sale, -Old-established Job- 
BING BUSINESS in METALS - full work, making 
annum net profit for many y £650, or 
= jon of stock and plant. Every tiecetigation ow ig 0 
Address, P477, Engincer Uffice, 35, Norfolk-street, bees ic 7 


Apply 
LEY’S 


LAN D FOR SALE. 


Gites for Works in the Cheshire 


Salt District, with excellent railway and canal 
pa gee access to Liverpcol by river Weaver for an 


Pail placed fe for supply of fuel and material; good water ; 


abundant 
~ aden apply to Secretary, SALT UNION, Lmised, 
Colonial House, Liverpoul. 


TO MANUFACTURERS AND OTHERS, 


bi be Sold, by Private Treat 


the well now's FACTORY now 7, camaphed wy tone 





., situated in Lower Eord-strest, Coventry. 
rected at gieat ex 


{ + pense by 

L O O M O 4) I \ E Ry and ner eater ts eee the 3 tk Soe en Ly t 

101,585 square feet, and the Works Page J excellently arranged 
ANDREW BARCLAY, SONS & CO., LTD., and complete in all respects. 


rz 7 > Full particulars on application to HUMBER, Ltd , Beeston, 
CALEDONIA WORKS, KILMARNOCK. } notts,; breoventry. _ 867 


Bx472 


SDNESDAY, JULY 15mm, 
THE FERRY’ WORKS. QUEEN'S FERRY. eee cu STER, 


heatley - irk, Price and Co, 

Messrs. Willans and Rohineo 

Limited twhot tiave re decided to discontinue thelr occu .!ian a 

these works @ their operations to Rugby), i. SEL, 

by PUBLIC AUCTION. “at the Mart, Pokenbos anh 
v oneons EC, Si WEDKNES eSDAyY eae ye 1908, 

Y- “BlRCT ) PRE 


Ses tao em as The Ferry eRe as an 

CERN, in One Lot. e works are of a most s ntial 
character, situate at og gerry, near Chester, ‘hatha a 

frontage of 1200ft. to L.N.W. BD line, with sidin, 
therefrom throughout oe Bo Ay The land area is about +H 

acres, bounded on one side by the navigable river J co, Wj 
= peta jetty over same for loading and unloadi: 
works buildings are of lofty, substantial well-lic 
struction, and cover an area of about 150,000 square fvet 
couapeige +—Botler works, about 320ft. by 160ft.; tube works, 
250ft, by 260ft ; steel works, 240ft. by Boft.; power station, 
offices, manager's’ residence, mess-room, laburatori: 5, sheds, 
aad numerous mher erections. 
‘The works be offered complete as a general works suited 
for almost am ea and equipped with very fine steain-power 
t, 1000 «> electric generators for drivin leetric 


hg BA e-extin- 


e The WORKS, which have been fully ana ;) fitably 
employed, comprise a 26-ton steel furnace and foundry. The 
ape da for the ory class npD snare other soc produced 

ays exceeded the sn oe remunerative orders 
be obtained fora much larger 2 pe: 
t for the ~All of tubes an 
boilers is not included in this a ed = but an 
acquire same at a sum to be nam by valuation, 
given to the purchaser of the any 

Full h rartiones, plans and conditions of sale are in prepara. 

rest btained gratis shortly on ppp! ication to the 
AU 1ONEERS, Wheatley Kirk, Price and , 46, Watling. 

street, London, ‘EC, Al 


uare, Manchesler: and 2% 
Colttagyondatrens, Neweastle-on- ryae. sei” 





hydraulic, sanitary, water and {i 


i tubular 
‘tion te 
will be 


In the High: Comte Court ~ panne Chancery Divisio: 


F.¢ 
NEWLY ERECTED FREEHOLD WORKS at Deguabeis 
Essex, for eg by PRIVATE TREATY. A Bargaip, 
8 easily — work te for any class of trade, 


to Ci ty Two. fine machine sh 
Pita: er tk me 


power house, boiler house, numerons 

gate-house, al) ‘driven and 

lighted oy ow Sere eh power. 1! acrés, f: old, on main 

near, Londo. situation for labour, Open co ntry, vet 
cottages, low rents. 

@ atis upon application t 


11 usttated 
Westley Kirk, Price and Co., 
© Saipe -atreet, Longa , E.C,, or Albert ( hambers, 
5 trend or isan a ot -strect, New. 
or from Messrs. Austin and Austin, Solicitors, 
4, clement inn, London, we. 922 





"chinery, Important Sale of Excellent Contractors’ Plant, Ma- 


Stores, &c.—Hermitage-road, Crumpshall, Man 


T. and E. 


eS Pere and Mechanical 
ayn og 


A. Crow, Con- 


Manor House, 
from Mr. Age la 


SELL by 
x ire toe ot WEDNESDAY, THURSDAY, an and FRIDAY, 
2nd tand 24th July, 1 fad, the he WHOLE of ti 4 


hh machi e, punch 
ths’ Lb Suen! oarey toola, Wells 
oo re gpa and a large 


= ae gh. plant too numerous to 


to commence each tt a at Eleven o'clock pre 
now in course of the Ave jou, and may be 
at of Sale; or from the’ AUCTIONEERS, 

“ee Sunderland. Telegrams: “Crow, pBandertiend: 


LOCOMOTIVE CRANES 


ELECTRO LIFT MAGNETS, pg = “and Steel 

aa ae Ore, Rock, ay be 

STEAM SHOVEL EXCAVATORS, Revolvin 

HOISTING & CONVEYING MACHINERY. & 
always in stock or state of p 


Tue BROWNING ENGINEERING 00. 


Pre BR47g 


Sune 
antic <4 o 


cisel; 


Manor 
Nat. Tel. 





© PLant, 


Mak 
6, 7 and 8, Crutciep Pace, LONDON 


STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST. 
W. H. BAXTER, LTD., LEEDS. » paadagmes. 


|W. §. S. bay cock, Ltd., Manufac- 

uns % Steamshi ca Rellwsy Carriage Speci- 
alities, Fi , Goverhment and Railway Contracts» 
Patent Au de Coupler (M.C. B type Victoria. Works, 
Millhouses, ms Sheffield.” 
Telephone : 907 and 958. (Spl) wx466 


INSPECTION; ALL CONTINENTAL 


cS an DOLPHIN. 
Postal and Cal Betaw 














Dorruiw, Lirer, 


tion and tenting ot all i clkenen of material underts ake u pa 
Highest ret 
sid Address: “tne Brrrisa Vicr-Consciate, Lirce 





DATTERSEA. , 
essrs. Horne and Co. are in- 


STRUCTED by the Ditectors to SELL by AUCTION, 
in one lot, at the Mart, Tokenhuse- yard, E.C., on MONDAY, 


July 13th, at Two o'eloe the 
GOOD’ 'LANT, and ‘STOCK of the 
GLOBE FOUNDRY, 
works coiprise 


sn with Bebe ie land on either side 
covering an’ area of 23,0 Oft. igre 


le 
the ion of 
shope ie cigs in and oem the S a Asien “he ne necessary 
shops, stores, 0! and — pom ag tf 
plant is ca; or an oer mason he per week 
includes two étom np ae ghey and rapa uisite basen gc —, 
a 


teoks, jwith aA tons m 
prc Ee by.) ye ad the business od 1 808 
and reinoeved to the present, works -100%; Sod been very 
1 Eartictlars and conditions of se be obtained of Messrs. 
Leto Tanner, and tors, 110, Cannon- 
reet, K, URNE and. ©v., Poems 


C.. ey 
i restate it; ¥O., and 6, Delahay-street, Wenmone, | 


MINING: TOULS, RoCK BORING MACHINES, 
Large stocks. AND DRILL STEEL - Prompt delivery 


THE Hany PATENT PICK . co., UTD. 
HEFFIELD, ENGLAND 


TANKS, 


CONSTRUCTIONAL IRONWORK AND GALY ANISERS 


JOSEPH ASH & SON, 
Rea Street South, BIRMINGHAM. 





QleAed 


five, railway 








BR 
1RON AND 


TUBES &- FITTINGS, "2 
Tubes for as, Wate, Stem and Compromise 


JOHN SPENCER LTD.,°“Waosmsucnrs” 


DRAWINGS | TRACINGS, “MODELS OF BUILDINGS, x 
PHOTO-COPIES om sox rors, LITH PRINTING, 


THE LONDON DRAWING AND TRACING a eugeetS paar 70 Town Hall.) 


(a. 1011 Housorn, Manager, J 














tharles | E. Parish, M.A.., ahs 


rs, Memb. Inst. Mining Engine ers, 
CONSULTING. EN INEER, ng Hanger-lane, EA! As 
London, W, All charges modera' P4 





VALUATIONS. _ 


and Newland, 
NG-GARDENS, Raeere. 
to Engineering 


W 2: 0.0. d 
and Allicd 


VALUERS bv AUCTIONEERS Pasi 
Partnerships and ‘Transfer of of Businesses nogotiated. 


ae Hooker, _bimited, Black 
attemeneee AND Biko MW LONDON, 


MACHINERY 
A wachiNe Wo 
and GHA oe te Se 





the Office of 


Eee eee 


+h 


3 








